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	Manufacturing engineering dep.

	Manufacturing Engineering - 4
 Work program of the discipline (Syllabus)


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

	Field of study
	13 Mechanical engineering

	Specialty
	131 Applied mechanics

	Educational program
	Mechanical engineering technologies

	Discipline status
	Normative

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

	Year of preparation, semester
	4th year, 8th semester

	Volume of discipline
	3 credits

	Semester control/ control measures
	Exam

	Schedule of classes
	http://rozklad.kpi.ua/Schedules/ScheduleGroupSelection.aspx

	Language of teaching
	English

	Information about 
the course instructors / teachers
	Lecturer: Candidate of Technical Sciences, Associate Professor Prykhodko Vasyl Petrovych, privas@bigmir. net   095-679-1-697
Practical / Seminar: Asst. Myhovych A.V., myhovych.artur@lll.kpi.ua
Laboratory: Asst. Myhovych A.V., myhovych.artur@lll.kpi.ua

	Course placement
	https://classroom.google.com/c/NDM3NjgyMTg1OTc2



The program of the discipline
Description of the discipline, its purpose, subject of study and learning outcomes
The discipline is studied as a component of the discipline "Technology of Mechanical Engineering" and belongs to the cycle of disciplines of professional and practical training of bachelors in the educational program Technology of mechanical engineering. 
The subject of study of the credit module "Technology of mechanical engineering-4" are the basic laws and typical algorithms for designing technological processes for the manufacture of machine parts, which are practically used by students in course and diploma design in solving problems of technological preparation of production and directly in the conditions of real engineering production.
The content of the discipline is formed on condition that students studying in the field of training study separately the following academic disciplines: "Theory of cutting", "Design and production of blanks", "Equipment and transport of machining workshops", "Technology of mechanical engineering", "Technological equipment", "Automated systems - Programming of machine tools", "Heat treatment and coating" and "Electro-physico-chemical processing methods", which complement the practical skills of a specialist.
The purpose of teaching the credit module is to form students' system of knowledge and practical abilities to solve typical technological problems that need to be solved when designing technological processes for manufacturing various types of machine parts for various functional purposes for specified production conditions with high productivity and minimal material costs.
Formation of the necessary level of theoretical knowledge of the basics of designing effective technological processes for the manufacture of machine parts. According to the results of studying the credit module "Design of technological processes", the student must have an established level of knowledge of the basic laws and methodology for designing technological processes for the effective processing of machine parts in the conditions of modern engineering production. When studying the discipline, it is also necessary to learn the terms, definitions and concepts that form the basis of the professional language of a mechanical engineer. 
According to the requirements of the educational and professional program, students after mastering the discipline should receive.
Knowledge: 
· know the general laws of design of technological processes of machine-building production;
· know the methodology for solving typical technological problems that are solved in the design of technological processes;
· know the basic laws of designing the design of the workpiece and the methods and methods of their manufacture;
· know the basic algorithms for determining technological bases for performing the technological process;
· know the basic laws of designing routes for processing elementary surfaces of machine parts that can provide specified quality characteristics; 
· [bookmark: _Hlk112931906]know the methodology for creating route technological processes for the manufacture of typical parts;
· know the methodology for designing the operational technological process; 
· know the basics of designing technological processes for the manufacture of typical parts.  
Skill:
· determine, based on the results of the analysis of the design features of the part, the class of parts to which a specific part design can be attributed;
· correctly determine the type of production and the appropriate technological equipment for the implementation of technological processes;
· identify tool materials and designs of cutting tools that can provide the most productive and high-quality processing of a given surface;
· determine the theoretical basing schemes that can be used in this technological process to minimize the errors in the installation of blanks and ensure the minimum required number of machine tools for the implementation of the technological process, considering the use of modern CNC machines and multipurpose machines based on them;
· determine the routes of processing the elementary surfaces of the workpiece and use them in the formation of route and operational technological processes; 
· [bookmark: _Hlk88218670]determine the sequence of processing the surfaces of the workpiece at different stages of the implementation of the technological process;
· to present in detail the subject and tasks solved in the design of technological processes and be able to apply modern methods and technical means that will ensure high efficiency of manufacturing machine parts in specified production conditions; 
· create route technological processes for the manufacture of typical parts;
· create operational technological processes for the manufacture of typical parts;
· be able to identify, as well as formulate the problematic tasks that face production in connection with the development of scientific and technological progress.
· 
Experience:
· theoretical knowledge and practical skills form practical experience in designing technological operations and processes for manufacturing machine parts using modern types of machining with cutting blades and abrasive tools;
· forms the ability to perform analysis of processing operations in real production conditions to increase processing productivity and improve quality characteristics 
· treated surface;
· ensures the successful implementation of educational tasks in the implementation of course and diploma projects;
· ensures the successful implementation of technological tasks in real production.
The main objectives of the discipline. 
According to the requirements of the educational and professional program, students after mastering the discipline should receive the following program competencies:
Professional competencies
FC11Ability to choose the optimal typical technological processes in the manufacture of products and structures
FC12Ability to conduct research of existing technological processes, their system analysis and based on find this analysis new methods of processing and compilation
FC14Ability to make decisions on the choice of tools for automated production
FC17Ability to create new technical objects of mechanical engineering, considering the principles of design and ergonomics
FC19Ability to ensure the manufacturability of products and their manufacturing processes, to monitor compliance with technological discipline in the manufacture of products
FC22Ability to design separate technological operations for cutting complex profile surfaces and assembling aircraft and using computer-aided design systems
FC23Ability to use robotics in technological systems of automated engineering.
FC25Ability to carry out technological and technical-economic assessment of the effectiveness of the use of new technologies and technical means
And demonstrate the following programmatic learning outcomes:
PH21 Perform observations, measurements, draw up a report on the conducted research, analyze the results of research, prepare data for reviews and scientific publications.
PH22Conduct experiments according to specified methods with processing and analysis of results
PH25Design separate technological cutting operations and technological processes for processing machine parts of various classes, including using computer-aided design systems

Prerequisites and post-requisites of the discipline (place in the structural and logical scheme of training in the relevant educational program)
The discipline "Design of technological processes" is a generalizing discipline, which is based on the skills that are formed by the following academic disciplines that make up the technological training of specialists: "Theory of cutting", "Design and production of blanks", "Equipment and transport of machining workshops", "Technology of mechanical engineering", "Technological equipment", "Automated systems- Programming of machine tools", "Heat treatment and coating".
Contents of the course 

	Section and topic titles
	Number (credits) hours

	
	Just
	including

	
	
	Lecture
	Practical 
	Laboratory 
	SRS

	SECTION 1. METHODOLOGICAL BASES OF TECHNOLOGICAL PROCESS DESIGN


	Topic 1.1. Technical preparation of modern engineering production
	4
	
	
	
	4

	Topic 1.2 Methodological bases of technological process design 
		4
	
	
	
	4

	Total for Chapter 1
	8
	
	
	
	8

	SECTION 2. DESIGN OF TECHNOLOGICAL PROCESSES FOR THE MANUFACTURE OF TYPICAL PARTS 

	Topic 2.1 Designing Shaft Manufacturing Technologies

	30
	
	16
	
	14

	Topic 2.2. Design of technological processes for the manufacture of gear parts

	18
	
	6
	
	12

	Topic 2.3.  Design of technological and processes for the manufacture of body parts

	30
	
	14
	
	16

	Performing individual tasks for practical and laboratory work
	4
	
	
	
	
4

	Total for Chapter 2
	82
	
	36
	
	46

	Total hours 
	90
	
	36
	
	54



SECTION 1. METHODOLOGICAL BASES OF TECHNOLOGICAL PROCESS DESIGN
Entry
The subject, purpose, and objectives of the discipline "Design of technological processes" its connection with natural science and professional-practical disciplines, methodological and technical levels. The place and importance of technological preparation of production to ensure the entry into the market of high-quality machines.

[bookmark: _Hlk113203471]1.1. Technical preparation of modern engineering production
Technical preparation of modern engineering production, components, content, and tasks that need to be solved. 
Technological preparation of production (MSW), functions and tasks that need to be solved and the methodology for their implementation. Preparation and analysis of initial data for the implementation of technological preparation of production for specified technical and organizational conditions of production. Systems of technological preparation of production, as a means of increasing its efficiency and reducing the duration. Stages of design and analysis of technological problems that need to be solved at each stage. Types of technological documents developed based on the results of technological preparation of production.  
1.2 Methodological basis for the design of technological processes 
Design of technological processes, design stages and their content. Strategies for designing technological processes.  Design of route and operational technological processes. Fundamentals of designing the structure of route technological processes and the content (structure) of technological operations. Sequential stages of processing blanks, their content: rough cutting, finishing and final stages of cutting and the main tasks that are solved at each stage of cutting. Enlarged structures of route technological processes for processing typical parts.
1.3. Reasonable choice of technological bases 
Sequence, criteria and justification of the choice of technological bases. Tasks solved by the choice of technological bases. General requirements for technological bases. Types of technological bases, sequence (algorithm) and criteria for choosing technological bases for technological processes for manufacturing machine parts. Selection of common (finishing) technological bases for parts of different classes and their analysis, principles to be followed. The choice of rough technological bases (for the first technological operations), the criteria for their selection. Examples and analysis of theoretical schemes for basing parts of different classes.

SECTION 2. DESIGN OF TECHNOLOGICAL PROCESSES FOR THE MANUFACTURE OF TYPICAL PARTS 

2.1 Design of technological processes for the manufacture of shafts
[bookmark: _Hlk113277980]Preparation and analysis of initial data for the design of technological processes for the manufacture of shafts. Types of shafts used in machine designs. Analysis of the service purpose and working conditions of the shafts. Basic technical requirements for the accuracy and quality of shaft working surfaces. Structural materials, methods, and methods of manufacturing blanks. Justification of the choice of technological bases for the technological process of manufacturing shafts of general purpose. Patterns of design of technological processes and routes of processing of the main elementary surfaces of shafts Typical technological routes for processing elementary shaft surfaces: common technological bases, slotted, threaded and gear surfaces. Typical technological process of manufacturing a complex shaft.  The role and place of heat treatment operations in the technological processes of manufacturing shafts. Examples of technological processes for the manufacture of shafts, in vol.  number of spindles of metal-cutting machines

2.2 Design of technological processes for the manufacture of gear parts
Cutting the teeth of gears on machine tools. Methods and methods of dental treatment, their technological capabilities. Methods of final (final) dental treatment, their technological capabilities. Routes for processing teeth of gears of different types and degrees of accuracy. Preparation and analysis of initial data for the design of technological processes for the manufacture of gears. Classification of gears according to structural and technological features. Analysis of the service purpose and working conditions of the gears. Basic requirements for accuracy and quality characteristics of the working surfaces of gears, depending on their purpose. Structural materials, methods, and methods of manufacturing blanks. Justification of the choice of technological bases for the technological process of manufacturing gears. Design of technological processes for the manufacture of gears of the 7th degree of accuracy  Heat treatment operations, their place and role in ensuring the quality of gears. Design of the technological process of manufacturing a gear wheel of 7 degrees of accuracy. Features of the structure of route technological processes for the manufacture of gears of 5-6 degrees of accuracy.
2.3. Design of technological processes for the manufacture of body parts
Preparation and analysis of initial data for the design of technological processes for the manufacture of body parts. Classification of body parts according to design features.  Analysis of service purposes and working conditions of body parts.  Basic technical requirements for the accuracy and quality of the working surfaces of enclosures.  Structural materials methods and methods of manufacturing blanks. Tasks and features of preliminary (rough) processing of body parts. Methods of processing and ensuring the quality characteristics of the main surfaces of body parts.  Methods of finishing and ensuring dimensional accuracy and quality of the main surfaces of body parts (main holes and planes) - diamond boring and milling, honing, superfinishing, surface plastic deformation. Methods of ensuring the accuracy of the spatial position of the main openings of the body parts. Design of technological processes for the manufacture of body parts. Justification of the choice of technological bases for the technological process of manufacturing body parts. Generalized technological process of manufacturing body parts. Design of technological processes for the manufacture of body parts on the example of processing the body of the machine speed box. Solving technological problems of processing enclosures using contact measuring systems when basing. Control of quality characteristics of manufacturing body parts.  Examples of designing operational technological processes for the manufacture of body parts using multipurpose machines. 

Learning Materials and Resources
It is noted: basic (textbooks, textbooks) and additional (monographs, articles, documents, electronic resources) literature that needs to be read or used to master the discipline.

[bookmark: _Hlk107401766]Basic literature

1. SANDVIK Coromant. Technical information / https://sandvik.in.ua/tehnicheskaja-informacija-2/
2.  SANDVIC Coromant Mode of cutting / https://www.ctemag.com/products/sandvik-coromant-machining-calculator-app https://www.sandvik.coromant.com/en-gb/knowledge/machining-calculators-apps/machining-calculator-app 
3. Groover M. P. Fundamentals of Modern Manufacturing: Materials, Processes, and Systems : book. 4th ed. USA : Wiley, 2010. 1024 p.
4. Scallan P. Process Planning: The Design/Manufacture Interface. Oxford : Butterworth-Heinemann, 2003. 496 p.
5. Swift K. G., Booker J. D. Manufacturing Process Selection Handbook. Elsevier Science & Technology Books, 2013. 456 p.
6. Boothroyd G. Product design for manufacture and assembly. Computer-Aided Design. 1994. Vol. 26, no. 7. P. 505–520. URL: https://doi.org/10.1016/0010-4485(94)90082-5 
7. Geng H. Manufacturing Engineering Handbook. McGraw-Hill Professional, 2004. 1088 p.
8. Davim J. P. Manufacturing Engineering. Nova Science Publishers, Incorporated, 2014. 245 p.
9. Materials and Manufacturing Processes / J. P. Davim et al. Switzerland : Springer Cham, 2019. 104 p.





You can provide recommendations and explanations:
· where you can find these materials (library, methodical office, Internet, etc.);
· what of this is a must-read and what is optional;
· how the student/graduate student should use these materials (read in full, get acquainted, etc.);
· the connection of these resources with specific topics of the discipline.
It is advisable to indicate no more than five basic sources that are freely available, and no more than 20 additional ones.

Educational content
Methods of mastering the discipline (educational component)

5.1. Lectures
The curriculum is not provided for.

5.2. Practical classes
The topics and organization of practical classes should ensure the formation of design abilities for technological processes for the manufacture of machine parts for various technical and economic conditions of production. Design of technological processes involves the consistent implementation of typical technological tasks, namely:
· analysis of the service purpose and working conditions of the part in the unit;
· analysis of the working conditions of the part in the unit and the compliance of the structural material and the quality characteristics of the working surfaces with the specified working conditions;
· analysis of the available workpiece, or the choice of the method of obtaining the workpiece for the specified production conditions;
· definition and analysis of theoretical basing schemes for different stages of the technological process of manufacturing parts;
· design of variants of routes for processing all machining elementary surfaces of the part;
· designing the sequence of surface treatment for different stages of the technological process;
· designing the sequence of technological transitions in each technological operation; 
· determination of machine equipment that can implement each technological processing operation;
· design of route and operational technological process of part manufacturing;
· determination of the necessary machine tools and the formation of an order for their manufacture.
The above list of typical technological tasks must be fully completed when performing a course project on the discipline. Therefore, in practical classes it is necessary to form practical abilities for their implementation.
[bookmark: _Hlk113303483]Topic 2.1. Design of the technological process of manufacturing parts such as body of rotation 
[bookmark: _Hlk113304164]1.1. Preparation and analysis of initial data for design
1.2. Selection and justification of the type and method of manufacturing the workpiece. 
Lesson 1. Topic 1.2. Justification of the choice of technological bases 
General algorithm for justifying the choice of technological bases. 
[bookmark: _Hlk113304177]2.1. Justification of the choice of technological bases for the part of the type of body of rotation 
2.2. Presentation of basing schemes.
Lesson 2. Topic 2.1.  Design of the technological process of manufacturing parts such as body of rotation 
3.1. Development of routes for processing elementary surfaces of the part.
3.2. Design of route technological process of part processing. 
Lesson 3. Topic 2.1.  Design of the technological process of manufacturing parts such as body of rotation 
4.1. Development of the operational technological process (content of technological operations and operational sketches of processing) of part manufacturing. 
4.2. Preparation of a report on an individual task. 
Literature: (1;2,3,)
Lesson 4. Topic 2.2. Design of the technological process of manufacturing gear parts
5.1. Preparation and analysis of initial data for design
5.2. Selection and justification of the type and method of manufacturing the workpiece. 
5.3. Justification of the choice of technological bases
5.4. Development of routes for processing elementary surfaces of the part.
Lesson 5. Topic 2.2. Design of the technological process for manufacturing gear parts
6.1. Design of route technological process of part processing.
4.1. Development of the operational technological process (content of technological operations and operational sketches of processing) of the manufacture of parts. 
4.2. Preparation of a report on an individual task. 
Literature: [2,3,4]
Lesson 6. Topic 2.3.  Design of the technological process of manufacturing body parts 
7.1. Preparation and analysis of initial data for design
7.2. Selection and justification of the type and method of manufacturing the workpiece. 
7.3. Justification of the choice of technological bases
Literature: (1, 2, 3, 4,10)
Lesson 7. Topic 2.3.  Design of the technological process of manufacturing body parts.
 8.1. Design of routes for processing elementary surfaces of the part.
8.2. Design of the route technological process for the manufacture of body parts.  
Literature: (1, 2, 3, 4,10)
Lesson 8. Topic 2.3.   Design of the technological process of manufacturing body parts.
9.1. Development of the operational technological process (content of technological operations and operational sketches of processing) of part manufacturing. 
9.2. Preparation of a report on an individual task. 
Literature: (1, 2, 3, 4,10)
Lesson 9.  Research of technological processes for the manufacture of shafts in different production conditions 
9.1. Classification of technological processes used in machine-building production, their purpose and areas of rational application. 
Practical implementation of the algorithm for determining the technological bases for the technological processes of manufacturing shafts.
[bookmark: _Hlk113448083]9.2. Design of routes for processing elementary shaft surfaces. Research of route technological processes for the manufacture of shafts. Analysis of the sequence of technological operations, machine tools and machine tools.
9.3. Research of operational technological processes for the manufacture of shafts on CNC machines. Analysis of the sequence of technological transitions.
[bookmark: _Hlk113365866]9.4. Statistical analysis of the accuracy of processing external cylindrical surfaces.
[bookmark: _Hlk113365810]9.5. Evaluation of the accuracy of processing external cylindrical surfaces and its compliance with the requirements of the drawing.
9.6. Evaluation of the correctness of tool adjustment when cutting external cylindrical surfaces
Lesson 5.  Design of routes for processing elementary gear surfaces. Analysis of technological processes for the manufacture of gears. Analysis of the sequence of technological operations, machine tools and machine tools.
Lesson 10.  Research of technological processes for the manufacture of body parts in different production conditions
10.1. Practical implementation of the algorithm for determining the technological bases for the technological processes of manufacturing body parts. Analysis and design of routes for processing elementary surfaces. Determination of the sequence of surface treatment of body parts at different stages of the implementation of technological processes for the manufacture of shafts.
10.2. Research of route technological processes for the manufacture of body parts. Analysis of the sequence of technological operations, the necessary machine tools, machine tools and tooling.
10.3. Research of operational technological processes for the manufacture of body parts. Analysis of modern technological capabilities of processing body parts by milling. 
Lesson 11. Statistical analysis of the accuracy of processing internal cylindrical surfaces.
11.1. Evaluation of the accuracy of processing internal cylindrical surfaces and its compliance with the requirements of the drawing.
11.2. Evaluation of the correctness of the tool adjustment when cutting internal cylindrical surfaces

5.3.  TESTS
Modular test work (MKR) for sectional 2.

Politics and control
Policy of the discipline (educational component)
The system of requirements that the teacher sets for the student is indicated:
· The rules for attending classes (both lectures and practical / laboratory) are regulated by: "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 the KPI. Igor Sikorsky" https://osvita.kpi.ua/node/39.
· rules for the protection of laboratory works - students by teams of 3 4 people prepare information on materials in the form of presentations;
· rules for the protection of individual tasks - each student personally passes the work performed; 
· in this discipline there are incentive points that a student can receive on a voluntary basis, performing a certain list of additional tasks related to the subject of the discipline, including the design of methodological materials;
· 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)
Current control: express survey, survey on the topic of the lesson, MKR
Calendar control: carried out twice a semester as a monitoring of the current state of fulfillment of the requirements of the syllabus.
Semester control: exam
Conditions of admission to semester control: minimum positive assessment for individual assignments / enrollment of laboratory work / semester rating of more than 30 points.

Distribution of study time by type of classes and tasks of the discipline according to the working curriculum
	Semester 
	Total hours
	Distribution of hours by type of occupation
	Number of MKR
	Type of Indus. zavd.
	Semester
 Certification

	
	
	Lecture
	Practical classes
	Seminars
	Laboratory works
	Computer. Workshop
	SRS
	
	
	

	[bookmark: _Hlk94045013] Semester 8

	90
	
	36
	
	
	
	54
	  1
	IPR
	Exam

	Just
	90
	
	36
	
	
	
	54
	  1
	
	



7.1. The system of rating (weight) points and evaluation criteria

To assess the level of assimilation of the credit module, a rating system is used. The final rating of a student's performance when studying the credit module "Design of technological processes" consists of the points that he receives for the implementation provided for in the curriculum, the following control measures:
1) [bookmark: _Hlk113389649]individual tasks for practical work;
2) modular test;
3) independent work of the student on the implementation and protection of an individual task on laboratory work (TP of the case part);
4) exam (in writing).
The grading scale is general university. Evaluation of individual tasks for practical and laboratory work is carried out according to the criterion of correctness and completeness of the tasks of the main stages of designing the technological process of processing the proposed part.  

The rating scale for the discipline is calculated as the sum of the scores of control measures during the semester (Rc = 60) and exam scores (Re = 40):

R = Rс + Re = 60 + 40 = 100 points

A Rc student's rating in semester 7 consists of points that he receives for: 
1. Performing individual tasks for complex practical work R1
2. [bookmark: _Hlk94087987][bookmark: _Hlk94088155]Performing a modular test work R2
3. Performing an individual task for laboratory work R3 
Rс = R1 + R 2 + R3 

1. Practical classes.  The implementation of all tasks of practical work and their protection is estimated at a maximum of 20 points. 
A prerequisite for admission to practical work is the presence of the previous part of the work performed. 
The weight score of the first and second practical work is 10 points each (Table 8.2). The maximum number of points for all practical work: R1 = 2 works x 10 points = 20 points.
The maximum number of incentives is plus 3 points for all practical exercises.
Rating points for one practical work             
        Table 8.2.
	Score
	Points
	Evaluation criterion

	And
	10(5,0)
	There are no comments on the report, there are answers to all questions

	Into
	9,0(4,5)
	Non-essential comments on the report, answers to most questions

	C
	8,0(4,0)
	Comments on the results, answer to some questions

	D
	7,0(3,5)
	The report has errors, answers only to individual questions

	E
	6,0(3,0)
	Work done, correct results obtained, but not protected

	Fx
	0,0
	Work not done, report missing



2. Modular control (R2 )
Modular test work (MKR) is carried out in the last decade of the semester. The weight score of the MKR is 20 points.
1. The maximum number of points for a modular test is: 
R2 = 20 x 1 mod. counter. work = 20 points.
Rating points for one MKR Table 8.3		
	Score
	Points
	Evaluation criterion

	A
	20
	Correct answer to more than 90% of questions

	B
	17
	Correct answer to 80 % of questions

	C
	14
	Correct answer to 70 % of questions

	D
	10
	Correct answer to 60 % of questions

	E
	6
	Correct answer to 50 % of questions

	Fx
	0,0
	Correct answer to less than 50% of questions or the student was absent



3. Individual work (TP body part). The implementation of all tasks of the work and its protection corresponds to the content and takes place in laboratory classes, a maximum of 20 points is estimated. 
Criteria for evaluating the implementation of individual work tasks:
A () points - the complete exhaustive implementation of all components of an individual task;
B (2) points - performance of work on the merits with minor inaccuracies in the calculated or graphic parts; 
C ()  points - performance of work essentially with minor inaccuracies in the calculated or graphic parts, but the results of the work are presented untidy; 
D (2) score - the performance of the work on the merits, but not significant errors were made in the calculated or graphic parts, which causes an error in the results, but does not finally destroy the essence of the task; 
E () points - the performance of work on the merits, but significant errors were made in individual tasks of the calculated or graphic part, which causes a significant error in the results, but does not finally destroy the essence of the task; 
Fx (0 points) - when performing work, fundamental errors were made in the calculated or graphic parts, which finally destroys the essence of the task

3.Withwilling points for:
· Participation in the modernization of practical, settlement and graphic works, tests, development of presentations of lectures, including in a foreign language, can be marked by additional points from "+5" to "+10".
For students who have received at least 0.9Rc (54.0 points) with the consent of the student for completing semester control tasks, the teacher has the right to add an exam rating calculated by the formula to determine the semester grade:
,

where ()f- the actual semester rating of the student.
Thus, students who regularly and persistently study the discipline and perform current tasks have the right, at the suggestion of the teacher, to receive an appropriate grade on the approved scale (Table 2) without passing the exam (with the consent of the student). 

Table of correspondence of rating points to assessments on a university scale:
	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


Additional information on the discipline (educational component)
· a list of questions that are submitted for semester control (for example, as an appendix to the syllabus);
· the possibility of crediting certificates of distance or online courses on relevant topics;
· other information for students/postgraduates on the peculiarities of mastering the discipline.

Work program of the discipline (syllabus):
Compiled by Asst. Myhovych A.V.
Approved by the Department of Mechanical Engineering Technology (protocol No 1 dated 29.08.2024)
Approved by the Methodical Commission of the Institute (NNMMI) (protocol No 1 dated 30.08.2024)[footnoteRef:1] [1:  Methodical Council of the University – for general university disciplines.] 
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