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	Department of Mechanical Engineering Technology

	SCIENTIFIC WORK ON THE TOPIC OF THE MASTER'S DISSERTATION - 2. RESEARCH WORK ON THE TOPIC OF THE MASTER'S DISSERTATION 
Work program of the discipline (Syllabus)


Details of the discipline
	Level of higher education
	Second (master's)

	Branch of knowledge
	13 Mechanical engineering

	Specialty
	131 Applied Mechanics

	Educational program
	Mechanical engineering technology

	Discipline status
	Normative

	Form of study
	Eye (day)

	Year of preparation, semester
	1 course, spring semester

	The scope of discipline
	60 hours

	Semester control / control measures
	Credit / test / calculation and graphic work

	Timetable
	rozklad.kpi.ua

	Language of instruction
	Ukrainian

	Information about

course leader / teachers
	Lapach Sergey Nikolaevich; lapach@ukr.net ; 067-270-65-72

	Course placement
	https://campus.kpi.ua/tutor/index.php?mode=mob&sd=10251&cm=49153&rcms=169552&ssm=cm&tree_list=


Curriculum
1. Description of the discipline, its purpose, subject of study and learning outcomes
Метою навчальної дисципліни  є формування у студентів здатностей  системної постановки при вирішенні теоретичних та практичних задач; правильного застосування набутих при попередньому навчанні знань для розв’язання інженерних задач; оцінювати можливі ризики при використанні математичних методів і комп’ютерного моделювання при прийнятті рішень в реальних задачах; розуміти межі своєї компетентності та планування її підвищення.

According to the requirements of the curriculum, students after mastering the credit module must demonstrate the following learning outcomes: 
knowledge: 
- meaningful choice of the necessary approach for the formalized description of the system, process, object; 
- modern methods of multicriteria compromise optimization; 
- methods of multifactor mathematical modeling; 
- modern methodology for planning and processing the results of multifactorial experiments. 
skills: 
- formalization in the system formulation (multifactorial and multicriteria) of applied problems; 
- multicriteria compromise optimization; 
- obtaining multifactor mathematical models of complex systems; 
- analysis and interpretation of the obtained results; 
- clearly, clearly and reasonably present scientific information and their conclusions; 
experience: 
- independent work with scientific and technical literature; 
- conducting research together with the research supervisor; 
- preparation for publication in professional journals of research results; 
- search for opportunities to implement the results in production, educational process, methodological support.
1. Prerequisites and postrequisites of the discipline (place in the structural and logical scheme of education according to the relevant educational program)
	Prerequisites
	Mathematics, Philosophy.

	Postrequisites
	Master's thesis


2. The content of the discipline

Topic 1. Forms of cognition 
Topic 2. Research methods 
Topic 3. System approach in research. 
Topic 4 Models in scientific cognition. 
Topic 5. Probabilistic and statistical research methods. 
Topic 6. Multidimensional methods of finding patterns in empirical data. 
Topic 7. Experiment planning in experimental and statistical studies. 
Topic 8. Multicriteria optimization. 
Topic 9. Methods of activation and organization of creative activity 
3. Training materials and resources
	Training materials and resources

	1. Basic
	2. Методичні вказівки до виконання розрахункової роботи за курсом “ОСНОВИ НАУКОВИХ ДОСЛІДЖЕНЬ ” / С.М. Лапач; КПІ ім. Ігоря Сікорського. – Київ : КПІ ім. Ігоря Сікорського, 2021. –14с.
Campus
3. Матеріали до курсу “ОСНОВИ НАУКОВИХ ДОСЛІДЖЕНЬ ” / С.М. Лапач; КПІ ім. Ігоря Сікорського. – Київ : КПІ ім. Ігоря Сікорського, 2019. –89с.
Campus

	Optional
	1. Крістіан Брайаян, Гріффітс Том Як робити раціональний вибір // –Київ: Наш формат, 2020. –376с.

2. Скиена С. Наука о данных: учебный курс / –Киев: «Диалектика», 2020. –544с.

3. Джон Келлехер, Юрендан Тирни Наука о данных: Базовый курс / –М.: Альпина Паблишер, 2020. –222с.

	Software
	ПРІАМ, Stat-Ex, Tokar, OptimeChoice


Educational content
4. Methods of mastering the discipline (educational component) 
Lectures
	The title of the lecture topic and a list of key issues (list of teaching aids, references to literature and tasks on IWS)
	Аудиторні заняття
	independent work of students

	Topic 1. Cognition and research 

Everyday and scientific knowledge. The concept of science. Application of logical laws and rules. Non-classical logics. Fuzzy logic. Heuristics. Hypothesis and inductive research methods. Laws and their role in scientific research. Methods of analysis and construction of theories. Scientific paradigms and patterns of development of sciences. Methodology (fundamental, general scientific, specifically scientific). Basic scientific concepts of obtaining useful information in research (theoretical and analytical approach, experimental-statistical approach, computational experiment, heuristic approach, search for the necessary information about the research topic from existing sources). 
The student should get a general idea of ​​what science is, the laws of its development, ways of cognition, which is especially important for the modern post-classical stage of science.
	2
	2

	Topic 2. System approach in research. 

The concept of system. Properties of systems (purposefulness, efficiency, emergence, functionality, integrity, uncertainty, hierarchy, optimality, complexity, statistics, multicriteria). Phase space and attractor. Deterministic chaos. The concept of catastrophe theory. System approach in research and design. 
It is necessary to emphasize the system approach as such, without which the study and use of modern processes elsewhere is impossible
	2
	2

	Topic 3. Formalization of the problem

 Analysis of the studied system. Defining the goals of the system, quality indicators, factors of influence. Goal tree and Isikawa diagram. Defining the problem, goals and objectives of the study. Choice of mathematical research methods. 
Performed directly in connection with the implementation of the calculation work  and the student's master's thesis 
	10
	6

	Topic 4 Models in scientific cognition. 
The concept of models. Classification of models. The relationship between model and objective reality. Types of analogy in modeling. Mathematical models. Specification and identification of models. Computational experiment. Multidimensional methods of finding patterns in empirical data. Experimental planning and regression analysis in constructing empirical dependencies. Multicriteria optimization 
The emphasis should be on verification, verification of the suitability of the model, problems in their application and scientifically sound methods of obtaining them.
	6
	6

	Topic 5. Methods of activation and organization of creative activity 
Methods of activation and formalization of creative activity. Brain storm. Functional cost analysis. Morphological analysis. Theory of solving inventive problems as a general approach to solving contradictions in systems. Publication of research papers. Scientific communication, scientific school. Implementation of developments in practice. 
Note that these methods are an approach to solving problems that do not have formal methods for solving them.
	2
	2

	Control work 
It is intended for consolidation of theoretical material and training of skills of search of the scientific information both in literary sources, and in a network.
	2

	Calculation work 

It is intended to establish during the study for the master the connection between his master's work and the knowledge he gained during the study of this course and all previous training. Without practical use, the acquisition of knowledge is impossible. It should use scientific methodology, a systematic approach to the principles of formalization and modeling. Performed as a calculation work on the topic of the master's thesis.
	4
	12

	credit
	2


The main objectives of the classes: 
- comprehension of interrelations between separate links of process of scientific knowledge as a whole, development of science as social institution, problems in application of theoretical knowledge in practice; 
- gaining experience in formalization in the system formulation (multifactor and multicriteria) of applied problems; 
- acquisition of skills in the application of modern methodology for planning and processing the results of multifactorial experiments; 
- acquiring the ability to use modern methods of multicriteria compromise optimization. 
5. Independent student work 

Include:  
· preparation and consolidation of lecture material;
· preparation and registration of laboratory works;
· preparation for modular control work, which is provided by the working curriculum of the discipline;
· preparation and implementation of calculation work, which is provided by the working curriculum of the discipline.
 Policy and control
6. The policy of the discipline (educational component) 
System of requirements 
	Scope
	Requirements

	Rules for attending classes
	Attending all classes and active participation and work facilitates the assimilation of material, increases the speed of study and the degree of understanding. Absence from classes must be justified. Attending all classes and active participation and work facilitates the assimilation of material, increases the speed of study and the degree of understanding. Absence from classes must be justified.

	Rules of conduct in the classroom
	The use of telephones is prohibited, except in cases where the teacher offers to search for information on the Internet. It is not allowed to perform tasks in other subjects. During lectures it is necessary to be ready to participate in discussion, blitz-poll, performance of short tasks.

	Rules of protection of laboratory works
	For protection it is necessary to answer questions concerning both performance of laboratory works, and a theoretical part. The evaluation is performed in accordance with the and rating system for assessing learning outcomes.

	Rules of protection of Calculation and graphic works
	Calculation and graphic works for the defense must be submitted before the end of the semester. For protection it is necessary to answer questions which concern both performance of settlement and graphic works, and a theoretical part. The evaluation is performed in accordance with rating system for assessing learning outcomes

	Assignment of incentive and penalty points
	in accordance with rating system for assessing learning outcomes

	Policy of deadlines and rearrangements
	In accordance with the terms set by the dean's office

	Academic Integrity Policy
	Control, laboratory and Calculation and graphic works performed according to other people's options are not allowed for protection


7. Types of control and rating system for assessing learning outcomes 
Points in the discipline are obtained for the following types of educational activities: 
1. Modular test (0-25 points) 
2. Estimated work (up to 45 points). 
3. Credit (up to 30 points). 
R = 25 points + 45 points + 30 = 100 points The general rating of the discipline RD consists of:, where rs - incentive points (up to 10% of R). Incentive points are accrued in addition for the following activities: - report at student conferences on the subject - up to 5 points; - active participation in lectures up to 5 points.
Table of correspondence of rating points to grades on the university scale: 
	Number of points
	Rating

	100-95
	Perfectly

	94-85
	Very good

	84-75
	Good

	74-65
	Satisfactorily

	64-60
	Enough

	Less than 60
	Unsatisfactorily

	Admission conditions are not met
	Not allowed


8. Additional information on the discipline (educational component) 
Test assignments tickets are available on campus. 

Work program of the discipline (syllabus): The senior teacher, Lapach Sergey Nikolaevich 

Is made Approved by the Department of Mechanical Engineering Technology ( № 1 dated 30.09.2021)

 Approved by the Methodical Commission of the Mechanical Engineering Institute ( № 1 of 30.09.2021
