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	Manufacturing engineering dep.

	Manufacturing Engineering - course project Work program of the discipline (Syllabus)


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

	Field of study
	13 Mechanical engineering

	Speciality
	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
	1.5 credits (45 hours)

	Semester control/ control measures
	Passed

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

	Language of teaching
	Ukrainian

	Information about 
thecourse instructors / teachers
	Lecturer: Candidate of Technical Sciences, Associate Professor Prykhodko Vasyl Petrovych, privas@bigmir. net   095-679-1-697
Practical / Seminar: Candidate of Technical Sciences, Associate Professor Prykhodko Vasyl Petrovych, Art. teacher Betsko Yurii Mykhailovych
Laboratory: 

	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 educational credit module is 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 the discipline "Course project on mechanical engineering technology" is the practical use by students of the basic laws and typical algorithms for designing technological processes for the manufacture of machine parts in solving problems of technological preparation of the production of specific parts provided for by the task for a course project or directly for 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.
[bookmark: _Hlk125195899]The purpose of the credit module "Course project on mechanical engineering technology" is to consolidate students' knowledge system and form practical skills and abilities to solve typical technological problems that must be performed 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.
 In the course project, the student independently performs part of the technological preparation of the production of parts of medium complexity for the specified production conditions. Given the educational nature of the course design, the design assignment is determined by the relevant guidelines that contain drawings of educational details. In some cases, in order to involve students in solving real production problems, tasks for course design can be drawings of real parts or assembly units, for which it is necessary to perform technological preparation of production for the conditions of a particular enterprise. Students carry out a course project on individual tasks. 
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 find on the basis of this analysis new methods of processing and compilation
FC22Ability to design separate technological operations for cutting complex profile surfaces and assembling aircraft and using computer-aided design systems
And demonstrate the following programmatic learning outcomes:
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)
[bookmark: _Hlk125207650][bookmark: _Hlk125368244]The credit module "Course project on mechanical engineering technology" is generalizing, which is based on the skills 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".

[bookmark: _Hlk120443763]Contents of the course 

	Section and topic titles
	Number (credits) hours

	
	Just
	including

	
	
	Lecture
	Practical 
	Laboratory 
	SRS

	[bookmark: _Hlk125205648][bookmark: _Hlk125206208]SECTION 1.  PROCESS DESIGN


	Topic 1.1. Analysis of the service purpose and working conditions of the part in the unit

	0.5
	-
	-
	-
	0.5

	Topic 1.2. Brief analysis of the manufacturability of the part design

	0.5
	
	
	
	0.5

	Topic 1.4. Determination of the type and method of manufacturing the workpiece

	0.5
	
	
	
	0.5

	Topic 1.5. Justification of the choice of technological bases 
	1
	
	
	
	1

	Topic 1.6 Designing routes for processing elementary parts surfaces

	1
	
	
	
	1

	Topic 1.7. Design of the operational technological process for the manufacture of parts

	3,5
	
	
	
	3,5

	Topic 1.8. Brief description of the selected machine tools

	1
	
	
	
	1

	Topic 1.9. Determination of allowances for technological transitions of processing the surfaces of the workpiece 

	1
	
	
	
	1

	Topic 1.10. Determination of cutting modes for technological transitions

	1
	
	
	
	1

	Topic 1.11. Rationing of technological operations

		1
	
	
	
	1

	Total for Chapter 1
	11
	
	
	
	11

	[bookmark: _Hlk125205874]SECTION 2. DEVELOPMENT OF DESIGNS OF MACHINE TOOLS

	Topic 2.1 Design of machine tools - description of work, presentation of design schemes 
	4
	
	
	
	4

	Topic 2.2. Pcalculation of installation errors (basing) and assessment of dimensional accuracy obtained during processing in devices
	1
	
	
	
	1

	Topic 2.3.  Pcalculation of  clamping systems of machine tools 

	4
	
	
	
	4

	Total for Chapter 2
	9
	
	
	
	9

	SECTION 3. EXECUTION OF THE GRAPHIC PART OF THE PROJECT

	Topic 3.1.  Presentation of the part structure (drawing and 3-D model of the part)
	4
	
	
	
	
4

	Topic 3.2.  Presentation of schemes for performing technological processing operations
	7
	
	
	
	7

	Topic 3.3.  Development and presentation of the design of the machine device (assembly drawing)

	14
	
	
	
	14

	Total under Chapter 3
	25
	
	
	
	25

	Total hours 
	45
	
	
	
	45



The course project on mechanical engineering technology consists of two parts: textual and graphic. 
 The text part of the project is taught in Ukrainian and on average is (40-60) pages of typewritten text for a course project. It should contain a systematic presentation of all stages of solving typical technological problems in accordance with the standard governing the general  rules for the development of technological processes. 
In the text part of the project, it is necessary to provide a reasonable solution to all technological problems with complete explanations of the methodology used to solve typical technological problems, the necessary design schemes, basing schemes, technological sketches and other necessary illustrative materials. In addition, the text part provides information on the design of machine justification devices, explanations of decisions made, calculation schemes and calculations of the clamping system, assessment of ensuring a given dimensional accuracy and others.
The text part must be designed in accordance with DSTU 3008-95 standards. Documentation. Reports in the field of science and technology. Structure and rules of registration. 
The text part must be printed in Microsoft Word, it should include the following components:
· title page;
· task;
· annotation (one A4 page);
· table of contents with the obligatory indication of pages;
· [bookmark: _Hlk100062878]settlement and explanatory part;
· references;
· Applications.
The practice of implementing course projects establishes the basic requirements for each component of the text part, which must be followed in their practical implementation.
The title page and tasks of the established sample must be fully formalized and must be signed by the student and the head of the course project.
The abstract of the course project should briefly present the content of the work done, provide information about the amount of work, the number of illustrations, tables, applications and sources of literature used, a list of keywords (phrases) that are most significant for revealing the essence of the work and which are printed in italics in the nominative case.
The content of the text part, which is submitted on the sheet following the annotation, should include: an introduction, the name of all sections, subsections, points of the main part of the work, a list of references, the name of the applications and the obligatory indication of the pages where the relevant materials are placed.
The calculation and explanatory part should represent a structured systematized presentation of the results of solving typical technological problems, namely:
ENTRY
SECTION 1. DESIGN OF THE TECHNOLOGICAL PROCESS should contain the solution of the following main typical technological problems:
· The technological section should contain the solution of the following main typical technological problems:
· 3-D model of the part  and the working drawing of the part;
·   drawing (sketch) of the workpiece;
·  justification of the choice of technological bases for all operations of the technological process of manufacturing parts;
· design of routes for processing elementary surfaces of the part 
· design of the route technological process of manufacturing parts; 
·  design of the operational technological process for the manufacture of parts; 
· determination of allowances for all finishing surfaces of the workpiece;
·  determination of cutting modes for performing all technological transitions of the operational technological process;
·  rationing of technological operations for the manufacture of parts;
[bookmark: _Hlk125206097]SECTION 2. THE DEVELOPMENT OF DESIGNS OF MACHINE TOOLS should contain the solution of the following main typical tasks:
· determination of the system of machine tools and the choice of a device for performing a given technological operation;
· designing the design scheme of the device and determining the required clamping force of the workpiece;
· design and calculation of the forces of the clamping system of the machine tool, determination of the type and design of the power mechanism; 
· determination of the geometric dimensions of the device urukhomnik (drive) and design of the device layout, performing calculations for the strength (if necessary) of individual elements of the device and determining the overall accuracy of the installation of the workpiece in the device;
· a brief description of the principle of operation of the device.

LIST OF REFERENCES
APPENDICES, which must contain the following materials:
· operational technological process on standard forms of technological documentation with a set of sketch maps;
· route technological process on standard forms of technological documentation;
· specifications of machine tools, if necessary;
· the results of scientific research, if any.
Each section should present the results of the calculations and the necessary explanations, which are set out in the sequence of problem solving; design of the design scheme, determination of the necessary mathematical dependencies, tables and algorithms for solving specific problems.
The list of references should include only the list of names that are referenced in the text and compiled in alphabetical order with the initial data provided for by the state standards of Ukraine (DSTU GOST 7.1: 2006 Bibliographic record. Bibliographic description. General requirements and rules of compilation: - effective from 2007-01-01. -K.: Derzhspozhyvstandard of Ukraine, 2007.-47s.).
THE GRAPHIC PART of the course project is performed, as a rule, on 4 sheets of A1 format (GOST 2.301-68). 
[bookmark: _Hlk125207292]On one sheet of drawings, 3-D models of parts and blanks are given, a working drawing of the part. One or two sheets of drawings represent  diagrams of technological installations or technological adjustments for automatic equipment. One or two sheets represent the assembly drawings of technological devices that ensure the implementation of the technological process. 
It is allowed to include in the course project the results of scientific research of the student without increasing the total volume of the project. In this case, it is necessary to leave two sheets of drawings- the first for the schemes of technological installations, and the second for the assembly drawing of the technological device. The other two sheets of drawings are used to present the results of the research.
The content and scope of the calculation, explanatory and graphic part, in agreement with the head, and taking into account the current policy of the department, regarding the content and scope of projects, may differ from the oriented options presented below. 
· On the first sheet of drawings, 3-D models of parts and blanks  , a working drawing of parts and blanks are presented.
· On the second sheet, it is necessary to submit schemes for performing individual technological processing operations or the entire technological process under conditions of its small volume. In some cases, technological adjustments for automatic machine tools may be supplied. 
· On the next two sheets, assembly drawings of machine tools are presented, which ensure the implementation of the designed technological process. In addition to machine tools, tool and control devices, means of automated loading of blanks and other means of automating technological processes can be developed.
All drawings are recommended to be performed using automated packages, such as ACAD, Solid Works and others in compliance with the requirements of state standards, to be signed by the student and the head of the course project.

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. Bilanenko, V.G., Prykhodko, V.P., Melnyk, O.O. (2019). Design of technological processes. Part1. Processing of parts-bodies of rotation. [Electronic resource] : textbook for students of specialty 131 "Applied Mechanics" of specializations "Technology of mechanical engineering" and "Manufacturing technologies of aircraft" / NTUU "KPI them. Igor Sikorsky"; – Electronic text data (1 file: pdf - 12.8 MB). Kyiv : "KPI them. Igor Sikorsky". Removed from http://ela.kpi.ua/handle/123456789/27740
2. Prykhodko V.P. DEVELOPMENT AND CALCULATION OF MACHINE DEVICE STRUCTURES. METHODICAL MATERIALS FOR THE IMPLEMENTATION OF COURSE AND DIPLOMA PROJECTS. [Electronic resource]: a textbook for applicants for a bachelor's degree in the educational program "Technologies of mechanical engineering" in the specialty 131 "Applied Mechanics" / Prikhodko V.P. ; KPI them. Igor Sikorsky. – Electronic text data (1 file: 3.97 MB). - Kyiv : KPI them. Igor Sikorsky, 2022. – 89 p. – Name from the screen. Access:  https://ela.kpi.ua/handle/123456789/47783
3. Melnychuk P.P., Borovyk A.I., Linchevskiy P.A., Petrakov Yu.V. Technology of mechanical engineering: Textbook. - Zhytomyr: ZhDTU, 2005.-882s.
4. Prykhodko V.P., Lytvyn O.V. Design of equipment of machine tools, robots and machines [Electronic resource] : a textbook for students studying in the specialty 133 "Industrial engineering" specialization "Computer design of machine tools, robots and machines" / NTUU "KPI them. Igor Sikorsky" ; – Electronic text data (1 file: 22.0 MB). – Kyiv : NTUU "KPI them. Igor Sikorsky", 2018. – 211 p. – Name from the screen. – Access : http://ela.kpi.ua/handle/123456789/22775
Further reading
5. Kartavov S.A. Technology of mechanical construction (special part) /.-2nd ed., pererab. and add.- Kiev: High School, Main Izdatelstvo,1984.- 272p.
6. [bookmark: _Hlk63152891]Prykhodko V.P. DIMENSIONAL MODELING AND ANALYSIS OF TECHNOLOGICAL PROCESSES. [Electronic resource]: textbook for students of specialty 131 "Applied Mechanics" – Electronic text data (1 file: pdf. - 15.2 MB). - Kyiv : KPI them. Igor Sikorsky, 2021.  – 249 p.                                                                  Access:  https://ela.kpi.ua/handle/123456789/38826
7.  Bondapenko S.G. Disjoints of mechanical assembly production. Kyiv. 1993. Ministry of Ukpaina, Institute of Systematic Research of Ukpaina's Education.
8. V.D. Rud, O.O. Gerasymchuk, T.P. Markova Dimensional and accurate analysis of structures and technologies. Training. posibnik.- Lutsk: RVV LDTU,2008 - 344s.
9. Yakimov A.V., Lynchevskiy P.A., Yakimov A.A. Substantiation of the mapshputa obpabotki and pharmaceutical analysis of technological preferences. Uchebnoe ref. Kyiv: UMKVO, 1993 - 128s.

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)

[bookmark: _Hlk125368097]5.1.LECTURES
[bookmark: _Hlk125371977]Lectures on the study of the credit module "Course project on mechanical engineering technology" are not provided.

5.2.SEMINAR CLASSES

[bookmark: _Hlk125368266]Seminars in the study of the credit module "Course project on mechanical engineering technology" are not provided.

5.3.PRACTICAL CLASSES
Practical classes in the study of the credit module "Course project on mechanical engineering technology" are not provided.

5.4.LABORATORY WORKS
[bookmark: _Hlk125369103]Laboratory work in the study of the credit module "Course project on mechanical engineering technology" is not provided.

5.5. INDIVIDUAL TASKS
	The course project on mechanical engineering technology is carried out by each student independently, according to an individual assignment issued by the head of the course project.
The generalized topic of the course project is formulated as follows: Design of the technological process of manufacturing parts  "_____ 

5.6. TESTS
Tests in the study of the credit module "Course project on mechanical engineering technology" are not provided.

[bookmark: _Hlk120443871]Independent work of students
The types of independent work (preparation for classroom classes, calculations based on primary data obtained in laboratory classes, problem solving, writing an essay, performing calculation work, performing home tests, etc.) and the time limits allocated for this are indicated.

	No p/n
	The name of the topic when performing a course project
	Number of hours of SRS

	1
	SECTION 1.  PROCESS DESIGN
	11

	2
	Topic 1.1. Analysis of the service purpose and working conditions of the part in the unit
	0.5

	3
	Topic 1.2. Brief analysis of the manufacturability of the part design
	0.5

	4
	Topic 1.4. Determination of the type and method of manufacturing the workpiece
	0.5

	5
	Topic 1.5. Justification of the choice of technological bases 
	1

	6
	Topic 1.6 Designing routes for processing elementary parts surfaces
	1

	7
	Topic 1.7. Design of the operational technological process for the manufacture of parts
	3,5

	8
	Topic 1.8. Brief description of the selected machine tools
	1

	9
	Topic 1.9. Determination of allowances for technological transitions of processing the surfaces of the workpiece 
	1

	10
	Topic 1.10. Determination of cutting modes for technological transitions
	1

	11
	Topic 1.11. Rationing of technological operations
	1

	12
	SECTION 2. DEVELOPMENT OF DESIGNS OF MACHINE TOOLS
	9

	13
	Topic 2.1 Design of machine tools - description of work, presentation of structural and design schemes 
	4

	14
	Topic 2.2. Pcalculation of installation errors (basing) and assessment of dimensional accuracy obtained during processing in devices
	1

	15
	Topic 2.3.  Pcalculation of  clamping systems of machine tools 
	4

	16
	SECTION 3. EXECUTION OF THE GRAPHIC PART OF THE PROJECT
	25

	17
	Topic 3.1.  Presentation of the part structure (drawing and 3-D model of the part)
	4

	18
	Topic 3.2.  Presentation of schemes for performing technological processing operations
	7

	19
	Topic 3.3.  Development and presentation of structures of machine tools (assembly drawing)
	14

	20
	Just
	45


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 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 assessment of the quality and completeness of tasks
Calendar control: carried out twice a semester as a monitoring of the current state of fulfillment of the requirements of the syllabus.
Semester control: credit
Conditions of admission to semester control: minimum positive assessment for the implementation of an individual task, semester rating of more than 30 points.

Distribution of study time by type of classes and tasks of the credit module in accordance with the working curriculum.                                                                               Table 8.1.
	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

	45
	-
	-
	–
	-
	–
	45
	-
	
	Passed

	Just
	45
	-
	-
	–
	-
	–
	45
	-
	
	Passed



8.1.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 from the credit module "Course Project on Mechanical Engineering Technology" consists of the points that he receives for the implementation provided for in the curriculum, the following control measures:
1) [bookmark: _Hlk113389649][bookmark: _Hlk125371789]independent work of the student to perform individual tasks on the course project;
2) credit (defense of the course project);
The grading scale is university-wide. Evaluation of the implementation of individual tasks from the course project is carried out according to the criteria of correctness and completeness of the tasks.

The rating scale from the credit module "Course project on mechanical engineering technology" is calculated as the sum of points for the implementation of individual tasks from the course project during the semester (Rc = 60) and points on the protection of KP (Rз = 40):

R = Rс + Rз = 60 + 40 = 100 points

Independent work of the student on the implementation of the tasks of the course project, taking into account two almost equivalent components, the text and graphic parts of the course project are estimated at the sum of 30 points  each, that is, a total of 60 points.

Criteria for evaluating the results of independent implementation of the tasks of the course project:
And (3) points - full exhaustive implementation of all components of the problem using modern algorithms for solving problems, the validity of decisions made, the requirements of state standards and compliance with the schedule of its implementation;
B () points - the performance of the task in essence with minor inaccuracies in the text or graphic parts, or insufficiently high-quality presentation of the results of the implementation, as well as violation of the schedule of its implementation; 
C () points - the implementation of the task in essence, but outdated algorithms were used, there are no results of the use of modern computer-aided design systems, no significant errors were made in the text or graphic parts, individual requirements for the design of the text or graphic part were violated, the project execution schedule was violated; 
D () score - the implementation of the task in  essence, but outdated algorithms were used, there are no results of the use of modern computer-aided design systems, not sufficiently justified decisions were made in text or graphic parts, individual requirements for the design of the text or graphic part were violated, the project execution schedule was violated, which does not finally destroy the content of the task; 
E () points  - the implementation of the task in essence, but outdated algorithms were used in the application of which not significant errors were made, there are no results of using modern computer-aided design systems, unreasonable decisions were made in text or graphic parts, individual requirements for the design of the text or graphic part were violated, the project execution schedule was violated, which does not finally destroy the content of the task; 
Fx (0 points) - when performing work, fundamental errors were made in the text or graphic parts, which finally destroys the essence of the task.
The second part of the assessment of the course project is its defense, which is estimated at a total of 40 points.
In the process of protecting the course project, the following components are evaluated:
· The degree of proficiency in the material of the course project and the quality of its presentation has an excellent score of 10 points: 
· the degree of validity of the decisions made and the completeness of the solution of technological and design problems has an excellent score of 20 points;
· The ability to defend your opinion and decisions made has an excellent score of 10 points.

The sum of the points of the two components is transferred to the credit score according to the compliance table.

Incentive 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 received at least 0.9Rc (54.0 points) with the consent of the student for completing the tasks of the course project, the teacher has the right to add a defense rating calculated by the formula to determine the semester grade:
,
where ()f- the actual rating of the student for completing the tasks of the course project.
Thus, students who regularly and persistently perform current tasks have the right, at the suggestion of the teacher without protection (with the consent of the student), to receive an appropriate grade on the approved scale (compliance table). 

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 Candidate of Technical Sciences, Associate Professor Prykhodko Vasyl Petrovych
Approved by the Department of Mechanical Engineering Technology (protocol No 1 dated 29.08.2022)
Approved by the Methodical Commission of the Institute (NNMMI) (protocol No 1 dated 30.08.2022)[footnoteRef:1] [1:  Methodical Council of the University – дla general university disciplines.] 
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