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Purpose of the Exam in the form of a "PROJECT"

One of the main goals of higher education systems is to develop students' competencies. Project-based learning is an effective method to achieve this.
The Project is independent scientific-practical research by the student aimed at consolidating and systematizing knowledge gained during the course as a whole and on a specific topic. It develops skills and teaches students to apply their knowledge in practice to solve specific scientific and practical problems in mechanics and formulate and argue their position on these issues.
The final project will serve as the basis for writing a scientific article for submission to a domestic journal included in the list of the Committee for Control in the Sphere of Education and Science of the Republic of Kazakhstan (CCSES).
The Project is carried out over the academic semester. It assesses students' abilities to independently apply their knowledge in solving practical tasks, navigate the informational space, and evaluate their level of analytical, research skills, and creative thinking.

Project Stages 

	1
	Conduct a literature review on the research topic to understand the problem.
	Weeks 1-2

	2
	Justify the relevance of the problem.
	Week 3

	3
	Define the purpose and objectives of the research problem.
	Week 4-5

	4
	Formulate the physical problem statement. 
	Week 6

	5
	Formulate the mathematical problem statement (mathematical model: main equations, initial and boundary conditions).
	Week 7

	6
	Choose a research method (laboratory experiment or numerical experiment) and justify the choice. 
	Week 8

	7
	Explain the research methodology.
	Week 9

	8
	Conduct the research and analyze the results (tables, graphs, analysis).
	Weeks 10-13

	9
	Make justified conclusions.
	Week 14

	10
	Prepare and format the project report. This report will serve as the basis for a scientific article in the CCSES journal.  
	Week 15



Project Report Content 
	No.
	
	Content
	pages

	1
	Introduction
	

	
	1.1
	Literature Review 
	

	
	1.2
	Problem Relevance
	

	2
	Problem Statement
	

	
	2.1
	Physical Problem Statement
	

	
	2.2
	Mathematical Problem Statement (main equations, initial and boundary conditions)  
	

	3
	Research Methodology 
	

	
	3.1
	Research method (laboratory or numerical experiment) 
	

	
	3.2
	Justification of the research method  
	

	
	3.3
	Research Methodology 
	

	
	3.4
	Research results 
	

	4
	Conclusion
	

	5
	References
	



	Project Topics 

	1. Thermodynamic Modeling of a Cascade Vapor Compression Refrigeration Cycle. 
2. Thermodynamic Modeling of a Refrigeration Cycle with Two-Stage Compression and Flash Intercooling.  
3. Thermodynamic Modeling of a Single-Stage Vapor Compression Refrigeration Cycle.    
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Exam platform: Moodle Distance Learning System
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EXAM PROCEDURE
The exam consists of two parts: a written component (project implementation, implementation report) and an oral component (project defense).
The written part of the project is to be completed within the timeframe specified by the instructor in the Moodle LMS. The deadline is 24 hours before the start of the oral exam.
The oral part of the exam will be conducted at the time indicated in the exam schedule.
Number of files to be attached: 1
Exam duration: 2 hours.
Grading criteria: 70% of the grade is allocated to the written part (assessment of the report) and 30% to the oral defense.
The maximum overall score for the submission is 100 points.
Following the exam, the student must submit a completed project in the form of a report in (*.docx) format via Moodle LMS.
An originality check will be conducted on the submitted exam work.
The uploaded file size should not exceed 30 MB.
The final grade will be assigned by the committee based on the assessment results.
The time allowed for entering the exam grade into the assessment register for a project-based exam is 24 hours.

Recommended Literature
Basic:
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2. Г. Г. Черный Газовая динамика // Москва «НАУКА» 1988, 424 с.
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8. П. Чжен Отрывные течения // Издательство «Мир», Москва, 1972.

ASSESSMENT CRITERIA
	Grade
	GPA Equivalent
	Percentage
	Traditional Grade
	Criteria

	А
	4,0
	95-100
	Excellent 
	Complete understanding and justification of the problem's relevance. Full command and comprehension of the physical and mathematical problem statements, research methodology, accuracy of research, comprehensive analysis of results, justified conclusions, and report formatting meeting all requirements.

	А-
	3,67
	90-94
	
	

	В+
	3,33
	85-89
	Good 
	Significant understanding and justification of the problem's relevance. Strong command of the physical and mathematical problem statements, methodology, and research, with a limited analysis of results and conclusions. Report formatting meets requirements. 

	В
	3,0
	80-84
	
	

	В-
	2,67
	75-79
	
	

	С+
	2,33
	70-74
	Satisfactory 
	Limited understanding and justification of the problem's relevance. Weak comprehension of the physical and mathematical problem statements, incorrect research methodology, incomplete analysis, unsubstantiated conclusions, and lack of logical flow. Report formatting does not meet requirements. 

	С
	2,0
	65-69
	
	

	С-
	1,67
	60-64
	
	

	D+
	1,33
	55-59
	
	

	D-
	1,0
	50-54
	
	

	FX
	0,5
	25-49
	Unsatisfactory
	Complete lack of problem understanding and research accuracy. Report formatting does not meet requirements. 

	F
	0
	0-24
	Unsatisfactory
	Violation of final control regulations. 
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