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Description of the discipline
The discipline "Equipment of machining workshops" is selective for the preparation of bachelors in the educational program "Technology of mechanical engineering". 
The subject of study of the discipline is technological equipment, in particular metal-cutting machine, units of general-purpose machines, industrial equipment.
· The purpose of the discipline is the formation of competencies (according to the list of educational and professional program of specialty 131 – Applied Mechanics) for a student of the first (bachelor's) level of higher education of the degree "bachelor": 
2. Prerequisites and post-requisites of the discipline (place in the structural and logical scheme of training in the relevant educational program)
The discipline "Equipment of machining workshops" in accordance with the structural and logical scheme of the educational program is based on the following disciplines:
- "Engineering and computer graphics", 
- "Technology of structural materials", 
- "Higher Mathematics", 
- "Materials Science", 
- "Electrical Engineering and Electronics", 
- "Theoretical Mechanics", 
- "Mechanics of materials and structures", 
- "Theory of Mechanisms and Machines", 
- "Theoretical foundations of heat engineering", 
- "Mechanics of liquid and gas", 
- "Metrology, standardization and certification."
In turn, the discipline "Equipment of machining workshops" is the basis for the study of professional disciplines in the educational program, the implementation of a diploma project, as well as independent engineering activities in production.
3. Contents of the course 
The content structure of the credit module
	
	

	Section 1. Actuators of industrial robots equipment of machining workshops
Topic 1.1 General information about industrial robots and the prerequisites for their application for the maintenance of MRV 
Topic 1.2 Classification and development trends of industrial robots.
Topic 1.3. Advantages and disadvantages of pneumatic and hydraulic drives of industrial robots
Topic 1.4. Digital drives, which are made in the form of series-connected discharge cylinders and CPUs with hydraulic volumetric dispensers.
Topic 1.5. Digital pneumohydraulic drive with hydraulic dispenser
Topic 1.6. Combined multi-position drives with digital control.
Topic 1.7. Structural diagrams of hydraulic drives of industrial robots
Section 2. Schemes of forming movements in the processing of parts 

	
	Topic 2.1 Trends in the development and classification of technological equipment for mechanical engineering. Classification of MRV.

	
	Topic 2.2 Typical gears and drive mechanisms of metal-cutting machines. Features of typical gears and mechanisms 

	
	Topic 2.3. Multiple structures, summating mechanisms and mechanisms for obtaining transfer relations along arithmetic geometric progressions.

	
	Topic 2.4.Basic kinematic concepts and dividing heads.

	
	Topic 2.5. Molding on machine tools. Development of structural and kinematic schemes of metal-cutting machines

	Section 3. General principles of design and selection of metal-cutting machines (MRV)

	
	Topic 3.1. Features of the design of technological equipment 

	
	Topic 3.2. Development of technical characteristics of the machine. 

	
	Topic 3.3. Design of drives for metal-cutting machines (MRV). 

	
	Topic 3.4. Typical feed drive mechanisms.


4. Learning Materials and Resources
Basic literature
1. Pavlenko I.I., Mazhara V.A. Robotic technological complexes: Textbook. – Kirovohrad: KNTU, 2010. – 392 p.
2. Verba, I. I. Design of equipment for industrial engineering: Spindle units on rolling supports [Electronic resource] : a textbook for applicants for a bachelor's degree, according to the educational program "Technologies of computer design of machine tools, robots and machines" specialty 131 "Applied Mechanics" / I. I. Verba, O. V. Danylenko ; KPI them. Igor Sikorsky. – Electronic text data (1 file: 2.9 MB). - Kyiv : KPI them. Igor Sikorsky,  2020. – 135 p. – Name from the screen.   https://ela.kpi.ua/handle/123456789/38401
3. Verba, I. I. Design of equipment for industrial engineering: Lubrication and sealing of rolling bearings [Electronic resource] : a textbook for applicants for a bachelor's degree, according to the educational program "Technologies of computer design of machine tools, robots and machines" of specialty 131 "Applied Mechanics" / I. I. Verba, O. V. Danylenko ; KPI them. Igor Sikorsky. – Electronic text data (1 file: 2.52 MB). - Kyiv : KPI them. Igor Sikorsky,  2020. – 87 p. – Name from the screen.  https://ela.kpi.ua/handle/123456789/38403
4. Metal-cutting machines. Kinematic analysis. Workshop for practical and laboratory work [Electronic resource] : textbook for students of specialties 131 "Applied Mechanics" and 133 "Industrial Engineering", specialization "Metal-cutting machines and systems" / O.V. Shevchenko, A.Y. Belyaeva ; KPI them. Igor Sikorsky. – Electronic text data (1 file: 7.06 MB). - Kyiv : KPI them. Igor Sikorsky, 2019. – 91 p. – Name from the screen.  https://ela.kpi.ua/handle/123456789/27001
5. Methodical instructions for independent work on the discipline "Design of vertates and machines and mechatronic systems" of the second level of higher education of the degrees "Master", "Specialist" of the field of knowledge 13 "Mechanical Engineering" specialty 133 "Industrial engineering" specialization "Technologies of computer design of machine tools, robots and machines". Form of study: full-time (code according to OPP: 1c). "Calculation of automated drives" [Electronic resource] / KPI them. Igor Sikorsky ; way of life. I. I. Willow. – Electronic text data (1 file: 2.15 MB). - Kyiv : KPI them. Igor Sikorsky, 2017. – 51 p. – Name from the screen.  https://ela.kpi.ua/handle/123456789/24457
6. Calculation of spindle assemblies on rolling supports. Part 1 [Electronic resource] : guidelines for the implementation of calculations in diploma projects and course projects in the disciplines "Metal-cutting machines", "Metal-cutting machines and equipment of automated production", "Design of equipment for metalworking workshops" for students of the direction of training 6.050503, specialties "Metal-cutting machines and systems" and "Tool production" and specialties 7.05050201, 8.05050201 "Technology of mechanical engineering" / KPI them. Igor Sikorsky ; compiled by: I. I. Verba, O. V. Danylenko. – Electronic text data (1 file: 3.20 MB). - Kyiv : KPI them. Igor Sikorsky, 2017. – 104 p. – Name from the screen.  https://ela.kpi.ua/handle/123456789/24448
7. Methodical recommendations for the implementation of laboratory works in the disciplines "Metal-cutting machines", "Metal-cutting machines and equipment of automated production" and "Design of equipment for metalworking workshops" for students of preparation of the educational qualification level "bachelor" of the direction 6.050503 "Mechanical engineering" of professional direction "Metal-cutting machines and systems" and "Tool production" and educational and qualification levels "specialist / master" of the direction 6.050502 " Engineering Mechanics" in the specialty 7.05050201 / 8.05050201 "Technology of mechanical engineering" full-time and part-time forms of education [Electronic resource] / NTUU "KPI" ; way of life. I. I. Willow, S. V. Chikin. – Electronic text data (1 file: 940 KB). – Kyiv : NTUU "KPI", 2015. – 57 p. – Name from the screen. https://ela.kpi.ua/handle/123456789/10706
7. Metal-cutting machines. Section: "Kinematic analysis of metal-cutting machines" [Electronic resource] : methodical instructions for laboratory work for students of the specialty "Metal-cutting machines and systems" / NTUU "KPI"; way of life. O.V. Shevchenko, I.I. Verba. – Electronic text data (1 file: 2.82 MB). – Kyiv : NTUU "KPI", 2011. - Name from the screen.  https://ela.kpi.ua/handle/123456789/688
8. Willow I.I. Textbook "Equipment of automated production" "Modern trends in the development of automation systems" for in-depth study of the discipline [Electronic resource] : textbook for students of specialty 131 "Applied Mechanics", specialization "Technologies of computer design of machine tools, robots and machines" / I.I. Verba, O.V. Danylenko, O.V. Samoylenko ; KPI them. Igor Sikorsky. – Electronic text data (1 file: 5.65 MB). - Kyiv : KPI them. Igor Sikorsky, 2020. – 260 p. – Name from the screen.      .  https://ela.kpi.ua/handle/123456789/31516
9. Design of technological equipment: workshop: textbook for students of higher educational institutions / I.O. Grygurko, S.M. Anastasenko, V.L. Budurov. - Lviv: Novyi Svit-2000 Publishing House, 2021. - 218 p.
10. Metal-cutting machines and systems: introduction to the specialty: [textbook] / V.I. Kalchenko [et al.] ; Ministry of Education and Science of Ukraine, Chernihiv National Technological University. - Chernihiv : CNTU, 2015. - 135 p.
11. Calculation and design of metal-cutting machines : a textbook for students. UNIVERSITY / V.M. Bochkov, R.I. Silin, O.V. Gavrilchenko ; ed. R.I. Silina ; In-t innovats. techn. and the content of Ming's education. education and grandchildren Ukr. - Lviv : Beskid Bit, 2008. - 448 p.
Additional
12. Danilchenko Yu.M., Shevchenko O.V., Kovalev V.A., Voloshin V.N. Metalworking equipment. Kinematic analysis of metal-cutting machines: Textbook. posib. – K.: NTUU "KPI", 2007. – 60 s
13. Aggregate-modular technological equipment: textbook: in 3 hours / V.A. Kryzhanivskyy [et al.] ; under the zag. Ed. Yu.M. Kuznetsova ; Kirovograd state. techn. un-tete, NTUU "KPI". - Kirovograd : Imex, 2003.
14. Technological equipment with parallel kinematics: textbook. manual : for stud. higher education. zakl. in the direction of "Engineering Mechanics" / V. A. Kryzhanovsky [and others] ; Ed. Y. M. Kuznetsov ; Kirovohrad National Technical University, National Technical University of Ukraine "Kyiv Polytechnic Institute". - Kirovograd : Imex LTD, 2004. - 438 p.
15. Design of target mechanisms for manipulating machines of a new generation: a textbook for students of machine-building specialties of higher educational institutions / Y.M. Kuznetsov, B.I. Prydalnyi ; edited by Y.M. Kuznetsov; Ministry of Education and Science, Youth and Sports of Ukraine, National Technical University of Ukraine "Kyiv Polytechnic Institute", Lutsk National Technical University. - Lutsk : Vezha-Druk, 2014. - 425 p.

Educational content
5. Methods of mastering the discipline (educational component)
Lectures
During the lectures, the following issues are considered:
	Section 1. Actuators of industrial robots equipment of machining workshops

	Topic 1.1 Subject, purpose and content of the course "Equipment of machining workshops" (OMOC). Equipment of machining workshops, the main parts of the PR. Advantages and prerequisites for the use of PR in metalworking. Factors hindering the use of PR . PR classification. 

	Topic 1.2. Layout schemes PR.  Direct and inverse problems of kinematics of manipulators and robots. 

	Topic 1.3. Drives. Pneumatic and hydraulic.  Advantages and disadvantages of pneumatic and hydraulic drives. Digital drives of OMOC systems. Digital drive with sequentially placed pistons in the cylinder. Calculation of the main parameters of the CPU with sequentially placed pistons in the actuatorial cylinder. An example of calculating static characteristics. 

	Topic 1.4 Digital drive, which is made in the form of series-connected discharge cylinders. Algorithm for calculating the basic parameters of the CPU with sequentially placed discharge cylinders. An example of calculation. Digital drive with hydraulic dispensers. 

	Topic 1.5. Membrane telescopic digital drive.  Rotary CPU. Algorithm for calculating the static characteristics of PCP. Digital combined drive with sequentially placed digital motor (DM) and electric stepper motor (ECD). Digital pneumohydroelectric drive with hydraulic dispensers

	Topic 1.6. Combined multi-position drives with digital control. Digital drive of  swivel-translational action. Algorithm for calculating static digital drive of rotational and translational action. Digital drive with sequentially placed pistons and a volumetric digital dispenser.
Topic 1.7. Structural diagrams of hydraulic drives of industrial robots.  Pneumatic tracking drive. Structures of hydraulic drives PRP. Electric drives of industrial robots. Functional diagram of a typical tracking electric drive. Typical schemes EGSP, EGCP. 

	Section 2. Schemes of forming movements in the processing of parts 
Topic 2.1 Development trends and classification of technological equipment 
Trends in the development of modern machine tools. Basic requirements and size ranges of technological equipment. Classification of metal-cutting machines by weight, by processing method, by degree of concentration of operations, and by accuracy. Classification of MRV according to the system developed by ENIMS. The main factors determining the design of the machine
Topic 2.2. Typical gears and drive mechanisms of metal-cutting machines. Features of typical gears and mechanisms
Typical MRV transmissions. Mechanisms of stepwise regulation of the rotational speed of the shafts of feed drives.
Topic 2.3. Multiple structures, summating mechanisms and mechanisms for obtaining transfer relations along arithmetic geometric progressions
Mechanisms of periodic motion: ratchet mechanisms and Maltese mechanisms. Reversible mechanisms. Mechanisms of stepless regulation of the rotational speed of the MRV shafts.
Mechanisms of stepless regulation of the rotational speed of the MRV shafts.
Multiple structures, summating mechanisms and mechanisms for obtaining transfer relations according to arithmetic gometric progressions.
Determination of the transferable relations of the summing mechanisms according to the rules of Swamp and Willis.
Norton's mechanism with a cape wheel and a mechanism made in the form of oncoming gear cones with an exhaust key. Determination of their transfer relations. Meander mechanisms with a cape and mobile wheel. Determination of their transfer relations.
Meander mechanisms with a cape and mobile wheel. Determination of their transfer relations.
Topic 2.4. Basic kinematic concepts and dividing heads.
Basic kinematic concepts: calculated movements, kinematic balance equations, adjustment formula, kinematic chain and gear group. An example of compiling calculated displacements, kinematic balance equations and obtaining a chain adjustment formula. Kinematic scheme of the machine.  Structural formula.Examples of obtaining structural formulas. The structural formula of the lathe speed box. Determination of diaposon of spindle rotation numbers.
Kinematic scheme of the universal dividing needle ( UDG). The direct division of the circle by the number of divisions, a multiple of 24th. Simple division of a circle by a given number of divisions. The differential method of dividing a circle is the number of divisions.
Topic 2.5. Molding on machine tools. Development of structural and kinematic schemes of metal-cutting machines.
Formative movements. Product lines and methods of formation of product lines. Formation of conical surfaces on the MRV: by copier, geometric and kinematic methods.
Formation of conical surfaces on the MRV: by copier. Methods of milling gears.
Profiling cams by copier and kinematic methods. Adjustment of the milling machine for cutting the Archimedes helix with a given pitch. Formation of Archimedean screw surface on a lathe. Methods of milling gears.
Methods of milling gears.
Block diagram of the lathe-screw-cutting machine. Kinematics of the mod lathe-screw-cutting machine. 16K20 
The structure of the lathe-screw-cutting machine mod. 16K20 
Block diagram of gear and tooth-cutting machines. 
The structure of gear and tooth-cutting machines.
Section 3. General principles of design and selection of metal-cutting machines (MRV)
Topic 3.1. Features of the design of MRV
Geometric and kinematic accuracy of the machine. Accuracy classes and methods for ensuring it. The concept of rigidity and vibration resistance of the machine and its elements, and the main ways of provision. Constructive means of ensuring the safe operation of metalworking equipment. 
Stages of creating new machines and design stages.
Topic 3.2. Development of technical characteristics of the machine. 
Technological characteristics. Dimensional characteristic. Kinematic characteristic. Power characteristic. 
Kinematic accuracy.
Dynamic characteristics and key indicators of dynamic quality.  
Topic 3.3. Design of drives for metal-cutting machines (MRV). 
MRV drives: types, requirements for drives, stages of development. Engines used in drives. Drives of stepless movement. Generalized drive structure. Fundamentals of design and calculation of drive kinematics. Layout and kinematics of the drives of the main movement, means of ensuring their compactness and constancy of movement. 
Features of the calculation of drive parts.
Topic 3.4. Typical feed drive mechanisms. 
Means of eliminating gaps in the gear connections and in the connections of the part with the shaft. Traction devices of machine tools and technological equipment. Sliding and rolling screw-nut transmission designs. Means of adjusting the gaps in the threaded connection.
Purpose, requirements, types of traction devices, their advantages, disadvantages and scope of use. Basics of design and calculation


List of practical works and evaluation based on the results of implementation
	Inservice lesson 1.
Study of the classification of metalworking equipment 

	Inservice Lesson 2.
The study of the structure of turning, milling, drilling machines

	Inservice Lesson 3.
The study of the kinematic scheme of the gearbox or feed box of a metal-cutting machine

	Inservice Lesson 4.
Study of the designs of typical gear mechanisms of technological machines

	 Inservice lesson 5.
 Mechanisms of periodic motion.Determination of transfer relations of kinematic pairs. Determination of angles of rotation of ratchet and Maltese mechanisms

	Inservice Lesson 6.
Gear group, calculated movements, kinematic balance equations. Determination of transfer
 the ratio of the guitar of the differential chain when cutting the helical gear.

	Inservice Lesson 7.
Universal dividing head (UDG). Ways to divide the circle. Determining the number of revolutions of the UDG handle when dividing a circle into a given number of parts.

	Inservice Lesson 8.
Differential adjustment of tooth-cutting machines for cutting gears.
Differential adjustment of the mod locking machine. 1B811 for the backing of a cylindrical cutter with spiral grooves.

	Inservice Lesson 9.
Calculation and drawing up a map for adjusting the machine. Calculation of the parameters of the drive of the main movement and feeds of the machine 1B216-6K

	Laboratory work 1.
Study of kinematics and design of single-spindle turning and turret automatic

	Laboratory work 2.
Study of the features of setting up the kinematics of the machine 1B216-6K.

	Laboratory work 3.
Setting up a mod gearbox. 5B12 for processing straight-toothed wheels

	Laboratory work 4.
Setting up a tooth cutter for processing cylindrical wheels

	Laboratory work 5.
Study of the purpose, principle of operation and design features of control, control and distribution pneumatic equipment 

	Laboratory work 6.
Study of the structures of spindle assemblies of metal-cutting machines 



6. Independent work
Independent work is aimed at mastering lecture material - 36 hours, recommended literature, for independent work - 48 hours.
Some topics can be submitted for independent study, information about these topics will be announced in the classroom by the teacher. The form of passing independent work is a handwritten synopsis. Evaluation of independent work is not provided in the form of points, but is taken into account when setting an itogo credit score and in controversial issues on the test.
Politics and control
7. Policy of the discipline (educational component)
Attending classes
The rules for attending classes 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. 
The rules of conduct in the classroom (activity, preparation of short reports or texts, disconnection of telephones, the 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.
Attendance or absence from lectures is not rated. However, students are encouraged to attend classes because they teach theoretical material and develop the skills necessary to complete a semester-long individual assignment. 
Visiting laboratory work is mandatory. In the absence of a student in laboratory work, including for health reasons, he needs to work out the missed work. In one lesson (2 hours) you can work out only one missed laboratory work. Laboratory work is worked out only according to the teacher's schedule in accordance with his pedagogical load. The laboratory report is defended at the last laboratory lesson before the exam. 
Attending practical classes is very desirable, since these classes solve typical engineering problems that are submitted for the exam. Also, students have the opportunity to consult with the teacher on all issues in the discipline. 
Procedure for appealing the results of control measures 
Students have the opportunity to raise any issue that relates to the control procedures and expect it to be addressed in accordance with predetermined procedures. Students have the right to challenge the results of control measures, but necessarily reasonably explaining which criterion they do not agree with in accordance with the assessment letter and/or comments. Read more: ORDER NoNON/228/2022 of 21.07.2022 "On approval of the new version of the regulation on appeals in the KPI them. Igor Sikorsky", https://document.kpi.ua/2022_HOH-228.
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 and regulated "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.
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 and regulated "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.
8. 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, approved and put into effect by order No. 1/273 of 14.09.2020, as amended by order No. NON/131/2022 of 03.05.2022, 
https://osvita.kpi.ua/sites/default/files/downloads/Pologennia_RSO_2022.pdf
Current control: laboratory work, practical work.
Calendar control: carried out 2 times a semester according to the established schedule as a monitoring of the current state of fulfillment of the requirements of the syllabus.
Semester control: credit. 
A  student's R rating in a discipline consists of points that he receives for:
· performance of laboratory work r1;
· performance of practical work r2 ;
· Credit R3 .
Additionally, the RSO provides for the possibility of calculating incentive and penalty points.
Laboratory work (r1)
The weight score of one laboratory work is 5 points. The minimum number of points that must be scored for laboratory work to be considered credited is 3 points, that is, 60% of the maximum number for one work (Table 1). 
Table 1
Rating points for one laboratory work
	Points
	Evaluation criteria

	5,0
	The work has been completed completely, there are no comments, there are answers to all questions.

	4,5
	The work was done with insignificant comments, inaccuracies occur in the answers.

	4,0
	The work is done with comments, there are answers to most questions .

	3,5
	The work is done with errors, there are answers to only part of the questions.

	3,0
	The work was done with significant errors, there are answers only to certain questions.

	0,0
	Work not done, report not submitted.



The minimum number of points for all laboratory work: 
.
The maximum number of points for all laboratory work:  
.
The report on laboratory work is defended at the last laboratory lesson before the start of the test at the course. 

Practical Work Report (r2)
The practical work report contains all the tasks issued by the teacher. The maximum number of points for a task is awarded for its correct and timely execution. Deadlines for completing tasks are set by the teacher in practical classes. Evaluation of the report is carried out in accordance with Table 2.
Table 2
Rating points for the practical work report
	Points
	Evaluation criterion

	70
	The tasks have been completed, there are no comments, there are answers to all questions.

	55
	The tasks are completed with insignificant comments, inaccuracies occur in the answers.

	40
	The tasks are completed with comments, there are answers to most questions.

	30
	The tasks are completed with errors, there are answers to only part of the questions.

	18
	The tasks are completed with significant errors, there are answers only to individual questions.

	0,0
	Tasks not completed, report not submitted.


The maximum number of points is:
. 
The minimum number of points for a practical work report is at least 60% of the maximum number: 
.
Penalty and incentive points
Not provided.
Conditions of milestone certification
Calendar control of the discipline (educational component) is carried out, as a rule, at 7-8 and 14-15 weeks of each semester. The condition for obtaining a positive assessment of calendar control in the discipline is the value of the current rating of the applicant not less than 50% of the maximum possible at the time of such control. The results of calendar control are recorded in the module "Calendar control" of the Electronic Campus.
Criteria for scoring
The rating system of evaluation consists of points received by the applicant based on the results of current control measures, incentive and penalty points. The rating assessment is communicated to applicants in the last lesson in the discipline in the semester.
A necessary condition for admission to the test is the implementation and protection of all laboratory and practical work. 
The rating assessment is communicated to applicants in the penultimate lesson in the discipline in the semester. Applicants who have fulfilled all the conditions of admission to the test and have a rating score of 60 or more points, receive a rating in accordance with the scored rating without additional tests.
With applicants who have fulfilled all the conditions for admission to the test and have a rating score of less than 60 points, as well as with those applicants who want to increase their rating rating, at the last lesson in the discipline in the semester, the teacher conducts semester control in the form of a test test.
The maximum number of points received for the test is 40 points: 
r3 = 40 points.
The criterion of credit evaluation is defined as the sum of the quality of answers to all tasks of the ticket for table. 4.
					 Table 3
The number of points for all tasks of the ticket
	Points 
	Evaluation criterion

	40
	Excellent answer (at least 95% of the information), possible insignificant comments and inaccuracies

	36
	Very good answer (at least 85% of information), there are no errors, the answer to the vast majority of questions, creative thinking

	32
	Good answer (at least 75% of the information), there are no errors, the answer to most questions, some shortcomings

	28
	A satisfactory answer (at least 65% of the information) is a remark, the answer to part of the questions

	24
	Sufficient answer (at least 60% of information), significant errors, answer to individual questions.

	0,0
	The answer is incorrect or less than 60% of the information, or it is missing



Calculation of the rating scale in the discipline
According to the results of current control measures for discipline, incentive points          
· without credit test:


· with test paper:

To obtain an appropriate grade in the discipline, the student must score a certain number of points, according to the recalculation table (Table 5).
Table 4
Table of recalculation of rating points in the scores
	Rating assessment of the applicant
	University Grading Scale 
level of acquired competencies 

	95 ... 100
	Perfectly

	85 ... 94
	Very good

	75 ... 84
	Well

	65 ... 74
	Satisfactory

	60 ... 64
	Enough 

	Less than 60 points
	Disappointing

	The conditions for admission to semester control have not been met
	Not allowed



Work program of the discipline (syllabus):
Compiled by	 Ph.D., assoc.prof., Gavrushkevich Andrey Yuryevich
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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