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	DIPLOMA PROJECT PREPARATION
Work program of the educational component (Syllabus)


1. DETAILS OF THE EDUCATIONAL COMPONENT
	Level of higher education
	First (bachelor's) 

	Field of study
	13 – Mechanical Engineering

	Speciality
	131- Applied Mechanics

	Educational program
	Mechanical engineering technologies

	Component status
	Normative

	Form of study
	full-time (full-time)/remote/mixed/

	Year of preparation, semester
	4th year, spring semester

	Component volume
	6 credits (180 hours)

	Semester control/ control measures
	Protection

	Schedule of classes
	 

	Language of teaching
	Ukrainian, English

	Information about 
course manager / teachers
	Head. Caf. Technologies of mechanical engineering, Doctor of Technical Sciences
Okhrimenko O.A.,
Heads of diploma design

	Course placement
	Information system "Electronic campus" KPI them. Igor Sikorsky" https://ecampus.kpi.ua/ 


 
The program of the educational component
1. Description of the educational component, its purpose, subject of study and learning outcomes
The educational component "Diploma design" is the final qualification work of the applicant for a bachelor's degree, intended for objective control of the degree of formation of skills to solve problems of activity that are related to engineering (design and development, technological and operational) production functions.
The educational component involves the solution of a complex specialized task in the specialty (which are characterized by complexity and / or uncertainty of conditions) and is an engineering development of the design object and involves the synthesis of a design object that meets the requirements of the task for a diploma project, taking into account the current level of development of the relevant industry, achievements of science and technology, operational and ergonomic requirements.
The diploma project is a means of diagnosing the degree of formation of competencies for solving typical tasks of activity in accordance with the requirements of the higher education standard.
 
The purpose of the educational component is the formation and confirmation of competencies:
General competencies:
ZK2. Knowledge and understanding of the subject area and understanding of professional activity.
ZK3. Ability to identify, set and solve problems.
ZK4. Ability to apply knowledge in practical situations.
ZK5. Ability to work in a team.
ZK6. Certainty and perseverance regarding the tasks and responsibilities taken.
ZK9. Skills in the use of information and communication technologies.
ZK12. Ability to search, process and analyze information from various sources.
Professional competencies:
FC1. Ability to analyze materials, structures and processes based on laws, theories and methods of mathematics, natural sciences and applied mechanics.
FC2. Ability to assess the performance parameters of materials, structures and machines in operational conditions and find suitable solutions to ensure a given level of reliability of structures and processes, including in the presence of some uncertainty.
FC3. Ability to conduct technological and technical-economic assessment of the effectiveness of the use of new technologies and technical means.
FC4. The ability to make the optimal choice of technological equipment, a complete set of technical complexes, to have a basic idea of the rules of their operation.
FC5. Ability to use analytical and numerical mathematical methods to solve problems of applied mechanics, in particular, to carry out calculations for strength, endurance, stability, durability, rigidity in the process of static and dynamic load in order to assess the reliability of parts and structures of machines.
FC6. Ability to perform technical measurements, receive, analyze and critically evaluate measurement results.
FC7. Ability to apply computerized design systems (CAD), manufacturing (CAM), engineering research (CAE) and specialized application software to solve engineering problems in applied mechanics.
FC8. Ability to spatial thinking and reproduction of spatial objects, structures and mechanisms in the form of projection drawings and three-dimensional geometric models.
FC9. The ability to present the results of their engineering activities in compliance with generally accepted norms and standards.
FC10. Ability to describe and classify a wide range of technical objects and processes, based on a deep knowledge and understanding of basic mechanical theories and practices, as well as basic knowledge of related sciences.
And demonstrate the following programmatic learning outcomes:
PH1. Choose and apply suitable mathematical methods to solve problems of applied mechanics.
PH4. Evaluate the reliability of machine parts and structures in the process of static and dynamic loading.
PH5. Perform geometric modeling of parts, mechanisms and structures in the form of spatial models and projection images and draw up the result in the form of technical and working drawings.
PH6. Create and theoretically substantiate the designs of machines, mechanisms and their elements on the basis of methods of applied mechanics, general principles of design, the theory of interchangeability, standard methods for calculating machine parts.
PH8. Know and understand the basics of information technology, programming, practical use of application software to perform engineering calculations, information processing and experimental research results.
PH12. Skills in the practical use of computerized design systems (CAD), production preparation (SAM) and engineering research (CAE).
PH13. Evaluate the technical and economic efficiency of production;
PH14. To carry out the optimal choice of equipment and complete set of technical complexes.
PH16. Communicate fluently on professional issues orally and in writing in the state and foreign language, including knowledge of special terminology and interpersonal skills.
 
2. Prerequisites and post-requisites of the educational component (place in the structural and logical scheme of training according to the relevant educational program)
To study the educational component, students need knowledge of the disciplines of the cycle of general training, professional training and undergoing pre-diploma practice. The knowledge and skills gained in the study of these disciplines are used in the implementation of the graduation project.
3. The content of the educational component 
Analytical component. The result of the analytical component is an analysis of the state of the issue, and conclusions regarding the direction of further work on the project. The analytical component contains an analytical and comparative analysis of existing solutions and the synthesis of the design object. The section contains:
         critical description of existing design objects;
         their advantages, disadvantages and highlighting the main task of the project;
         suggestions for solving the main problem.
 
Search component. The result of the search component is an "improved" or "new" design object. The search component contains the search for design solutions and the design calculation of the design object. The section of the search component contains:
         scheme of the design object;
         the principle of its operation;
         search and clarification of technological solutions;
         justification of the parameters of the design object;
         project calculation.
 
Special component. This is a variable part in which a separate element of the design object is considered in more detail.
 
Design component. The result of the component is a drawing of the completed design object and design calculations. The component of the completed design object contains its detailed description, design and necessary calculations.
The section contains:
         design calculations;
         drawings of the completed design object.
 
Technological component (if necessary). The result of the technological component is the route technology of manufacturing the entire design object or its part. The section of the technological component contains the development of technology for the manufacture or operation of the design object:
         selection of the workpiece;
         route technological process;
         presentation of individual operations of the technological process;
         design of technological/control device, etc.
The development of the technological component is based on the use of modern multifunctional equipment.
 
Research component (if necessary). In most cases, the project contains a certain element of novelty, which can become a research component.
It can be:
         results of publications or reports for the period of study;
         the results of a small study related to the object of design.
 
Mandatory components of the graduation project are graphic material (drawings) and an explanatory note to it. The diploma project, as a rule, contains text and graphic material (drawings, posters that contain diagrams, dependency graphs, tables, figures, etc.).
In addition, during the defense of the graduation project, demonstration material can be additionally used in graphic, electronic (video materials, multimedia, presentations, etc.) or full-scale (models, models, product samples, etc.) form. Demonstration material should contain only materials that are part of the graduation project.
The approximate volume of the bachelor's degree project is 50-70 pages of explanatory note and mandatory graphic material. The text is folded in printed form on A4 sheets in Times New Roman font, size – 14 points, line spacing – 1.5.
The text part of the thesis is drawn up in accordance with DSTU 3008: 2015 "Information and documentation. Reports in the field of science and technology. Structure and rules of registration" and in accordance with the requirements for design and design and technological documentation in mechanical engineering.
The explanatory note to the diploma project should reveal the idea of the project in a concise and clear form, contain an analysis of the current state of the problem, methods for solving project problems, justification of the rationality of the decisions made, methods and results of calculations, analysis of their results and conclusions from them; contain the necessary illustrations, sketches, graphs, diagrams, tables, diagrams, figures, etc. It should contain well-known provisions, descriptions that are not directly related to the task or contain repetition, paraphrasing, etc.
The structure of the diploma project (thesis) is conventionally divided into the introductory part, the main part and applications.
4. Learning Materials and Resources
Basic literature
1. Recommendations to the structure and content of qualification works of applicants for bachelor's and master's degrees. Approved by the Methodical Council of KPI them. Igor Sikorsky (Protocol No2 dd. 30.09.2022) https://osvita.kpi.ua/node/973
2. REGULATIONS on the final certification of students KPI them. Igor Sikorsky / Compiled by: V.P. Golovenkin, V.Yu.Ugolnikov. – Kyiv, KPI them. Igor Sikorsky, 2018. – 100 p. https://kpi.ua/files/n7437.pdf
3. Regulations on the system of evaluation of learning outcomes in the KPI them. Igor Sikorsky https://osvita.kpi.ua/node/37
Bachelor's degree project. Organizational issues (second edition) [Electronic resource] : handcuff for students studying in technical specialties / Y.Y. Bessarabets, O.A. Okhrimenko V.A. Pasichnyk, V.I. Solodkyy ; Igor of Sikorsky. – Electronic text data (1 file: 4.26 MB). - Kyiv : KPI im. Igor Sikorsky, 2020. – 236 p. – https://ela.kpi.ua/handle/123456789/31542.
Further reading
4. DSTU 8302:2015. Bibliographic reference. General provisions and rules of compilation. Kyiv, 2016. 17 p. (Information and documentation).
5. DSTU 3582:2013. Abbreviations of words and phrases in Ukrainian. General requirements and rules. Kyiv, 2014. 14 pp. 
6. DSTU 3008-95 Documentation. Reports in the field of science and technology. Structure and rules of registration. 
7. Solodkyy V.I. Design of printed publications: / V.I. Solodkyy – Electronic text data. - Kyiv : KPI them. Igor Sikorsky, 2022. – 66 p. https://ela.kpi.ua/handle/123456789/47787
 
 Educational content
5. Methods of mastering the discipline (educational component)
Organizationally, the process of performing final certification work consists of the following steps:
	Theme
	-
	The topic of the project must be chosen at least six months before the start of practice. This makes it possible to get acquainted with modern developments, if necessary, to correct the topic of the project.

	Task
	-
	The terms of reference must be formulated before the start of practice.

	Approval
	-
	The head of the department approves the tasks before the start of practice.

	Practice
	-
	This is the time to collect materials for the project. After its completion, it is necessary to draw up a practice report.

	Project
	-
	perform in cooperation with the head in the time allotted for the implementation of the graduation project.

	Control
	-
	control of standards and quality of project design. In case of non-compliance with the requirements, the project is removed from protection.

	Plagiarism
	-
	Before protecting the project, it must be checked for plagiarism.

	Review
	-
	the project manager writes, does not indicate the assessment.

	Review
	-
	the reviewer writes, indicates the assessment. A negative review is not a reason to prevent the applicant from defending himself.

	Pre-protection
	-
	occurs before the main protection. Without prior protection, the project will not be accepted for basic protection.

	Signature
	-
	As a result of the pre-protection, the head of the department signs/does not sign the already stitched explanatory note.

	Protection
	-       
	This is a public report for 10... 15 minutes and a response of 3... 5 questions from each member of the commission 


 
The text part of the project should contain in a concise and clear form an analysis of the current state of the problem, methods for solving project problems, methods and results of calculations, contain the necessary illustrations of figures, etc. 
 
 
6. Independent work of the student
	No s/n
	The name of the topic submitted for independent study
	Number of hours of SRS*

	1
	Search and analysis of existing solutions on the subject of the thesis project. Formulation of the problem, justification of the relevance of the chosen topic. Justification of the purpose and objectives of the study on the topic of the graduation project.
	30

	2
	Generalization of existing solutions, selection and justification of methods for solving research problems
	15

	3
	Implementation of the technological component of the diploma project. Development of technological documentation.
	50

	4
	Implementation of the design component of the graduation project.
	40

	5
	Analysis and evaluation of the results.
	5

	6
	Formulation of conclusions.
	5

	7
	Registration of an explanatory note and graphic material.
	30

	8
	Preparation of a report for the defense of the graduation project.
	5


*The specified distribution of SRS hours is indicative and may be changed by the head of the graduation project depending on the focus and objectives of the project.
 
Politics and control
7. Policy of the discipline (educational component)
The student must:
         timely choose the topic of the diploma project and receive a preliminary assignment at the state enterprise and recommendations from the head on the selection and processing of materials during the pre-diploma practice;
         regularly, at least once a week, inform the manager about the status of the project in accordance with the calendar plan, provide at his request the necessary materials for verification;
         independently carry out an individual diploma project or an individual part of a complex project;
         when developing questions, take into account modern achievements of science and technology, use advanced methods of scientific and experimental research, make informed and optimal decisions using a systematic approach;
         be responsible for the correctness of the decisions made, justifications, calculations, the quality of the design of text and graphic material, their compliance with the methodological recommendations of the graduating department for the implementation of certification work, existing regulatory documents and standards of higher education;
         submit a diploma project for verification to the head and consultants within the prescribed period and, after eliminating their comments, return it to the manager to receive his feedback;
         get all the necessary signatures on the title page of the project, as well as the resolution of the head of the graduating department on admission to protection;
         personally submit a diploma project admitted to the defense to the reviewer; at his request to provide the necessary explanations on the issues that were developed;
         get acquainted with the content of the review of the head and the review and prepare (if necessary) reasoned responses to their comments when defending the project in the examination committee (EC). It is prohibited to make any changes or corrections to the certification work after receiving the feedback of the head and the review;
         undergo preliminary protection at the department;
         provide a diploma project prepared and admitted to defense with the response of the head and a review at least a week before his defense in the examination committee;
         timely arrive in defense of the graduation project or warn the head of the graduating department and the head of the EC (through the EC secretary) about the impossibility of attending the defense, indicating the reasons for this and subsequent submission of documents certifying the validity of the reasons. In the absence of such documents, the EC may decide not to certify it as one that did not appear in defense of the graduation project without good reason, followed by expulsion from the university. If the student was unable to warn in advance about the impossibility of his presence on the defense, but during the period of work the EC provided the necessary corrective documents, the EC may postpone the date of protection.
 
Academic integrity
The policy and principles of academic integrity are defined in Section 3 of the Code of Honor of the National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute". Read more: https://kpi.ua/code
 
Norms of ethical behavior
The norms of ethical behavior of students and employees are defined in Chapter 2 of the Code of Honor of the National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute". Read more: https://kpi.ua/code
 
8. Types of control and rating system for evaluating learning outcomes (RSO)
Types of control and rating system for evaluating learning outcomes (RSO)
Evaluation of the learning outcomes of applicants for higher education is carried out in accordance with the "Regulations on the system of evaluation of learning outcomes in the KPI. Igor Sikorsky". https://osvita.kpi.ua/node/37
 
The rating assessment for diploma design has two components. 
- the first component (60 points) characterizes the quality of the graduation project - the quality of the explanatory note, textual and graphic material (modernity and justification of the decisions made, the correctness of the application of methods of analysis and calculation, the quality of design, compliance with the requirements of regulatory documents, the quality of graphic material and compliance with the requirements of standards) is assessed;
- the second component (40 points) characterizes the quality of the defense of the diploma project - the quality of the report, the degree of possession of the material, the degree of justification of the decisions made, the ability to defend one's opinion, etc.
 
 
 
RATING POINTS SYSTEM AND EVALUATION CRITERIA
The first component (60 points) is evaluated according to the following criteria:
                                                              
	Characteristic
	Points for project implementation

	Implementation of project materials
	10
	the project was carried out at the request of the enterprise, institution; based on the materials of the diploma project, a scientific article was published, a report was made at the conference; the layout of the device has been developed; Software created

	
	8-9
	The project was carried out according to the interests of the educational process of the department

	
	6-7
	For implementation in production or educational process, the project needs to be finalized

	
	0-5
	The project is purely educational in nature.

	Analysis of the state of the problem
	10
	analysis of the state of the problem was carried out according to domestic and foreign sources (up to 5 years)

	
	8-9
	analysis of the state of the problem was carried out mainly from domestic sources without the use of periodic scientific and technical foreign publications

	
	6-7
	The analysis of the state was carried out mainly according to educational literature and outdated sources (more than 5 years)

	
	0-5
	The analysis of the state of the problem is carried out purely descriptively, without conclusions and justification

	The quality of the design and / or technological component
	10
	a new solution has been proposed, all the necessary calculations have been completed in full; methods of analysis and calculation are reasonable and correspond to the modern level

	
	8-9
	solutions correspond to the level of modern samples; necessary calculations are available; methods of analysis and calculation selected reasonably

	
	6-7
	The selected solutions are not sufficiently justified, not all necessary calculations are available

	
	0-5
	solutions correspond to outdated samples; there are no necessary calculations; methods of analysis and calculation are not justified and do not correspond to the modern level

	The level of use of information technology
	10
	application of CAD systems for automation of calculations or analysis of the design object

	
	8-9
	use of CAD only for the creation of three-dimensional models and design documentation

	
	6-7
	Information technology is used to perform basic calculations and at the level of use of office technologies

	
	0-5
	information technology is not used to solve the main tasks of the project

	The quality of the explanatory note
	10
	The material is presented clearly, concisely, competently. Registration fully complies with the requirements of regulatory documents

	
	8-9
	The material is presented clearly, concisely, but there are stylistic errors. Registration with minor deviations from the requirements of regulatory documents.

	
	6-7
	The material is not clearly stated, there are grammatical errors. Execution at a satisfactory level.

	
	0-5
	registration with significant violations of regulatory documents. 

	The quality of the graphic part
	10
	Graphic material fully reveals the content of the project, performed using computer graphics and in compliance with the requirements of regulatory documents.

	
	8-9
	Graphic material reveals the content of the project, but does not fully reflect the results of the project. Performance at a high technical level in compliance with the requirements of regulatory documents.

	
	6-7
	Graphic material does not fully disclose the content of the project, there are minor deviations from the requirements of the standards. Execution at a satisfactory technical level.

	
	0-5
	Graphic material does not disclose the content of the project, there are significant deviations from the requirements of the standards.


 
 
The second component (40 points) is set for the quality of the defense report and the answers to the questions of the examination board according to the following criteria:
	Characteristic
	Points for project implementation

	36-40 points
	A high level of quality of the report, fully possessing the material, perfectly justifies the decisions made. The student knows how to defend his opinion.

	31-35 points
	The level of quality of the answer is above average, minor gaps in the possession of the material are allowed. The student is well aware of the decisions made and knows how to defend his opinion.

	24-30 points
	The average level of quality of the student's response. Not well versed in the material, the average degree of justification of the decisions made, is not good enough to defend his opinion.

	0 points
	Low level of response quality. The student has a poor command of the material, does not substantiate the decisions made and does not know how to defend his opinion.


 
The sum of points scored for the first and second components is transferred to the credit score according to the table
 
	Score
	Score

	100-95
	Perfectly

	94-85
	Very good

	84-75
	Well

	74-65
	Satisfactory

	64-60
	Enough

	Less than 60
	Disappointing

	Admission conditions not met
	Not allowed


                                                                                                                                                     
The work program of the educational component (syllabus) was:
 
Head. Department, Associate Professor, Doctor of Technical Sciences Oleksandr OKHRIMENKO
 
  
Approved by the Department of Mechanical Engineering Technology (Protocol No1 dated 29.08.2022)
 
Agreed by the methodical commission of educational and scientific 
Mechanical Engineering Institute (Protocol No1 dated 29.08.2022)
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