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	Department of Manufacturing Engineering

	Fundamentals of macro programming 
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
	Custom

	Form of study
	full-time (full-time)/part-time/distance/mixed

	Year of preparation, semester
	 6semester

	Volume of discipline
	4 credits (total total)

	Semester control/ control measures
	Passed

	Schedule of classes
	http://rozklad.kpi.ua/

	Language of teaching
	Ukrainian

	Information about the course leader / teachers
	Lecturer: Ph.D., assoc. prof. Melnyk Olena Oleksiivna, melnyk.olena@lll.kpi.ua
Practical: Ph.D., assoc. prof. Melnyk Olena Oleksiivna, melnyk.olena@lll.kpi.ua

	Course placement
	


The program of the discipline
Description of the discipline, its purpose, subject of study and learning outcomes
Fundamentals of macroprogramming, keyboards and language macro commands (macros), designed to automate routine processing operations, that is, for mechanical engineering it consists in the use of computer systems to facilitate the creation, modification, analysis and optimization of graphic projects. Thus, any program that works with computer graphics, as well as any application used in engineering calculations, refers to computer-aided design systems. 
Competence:
· ability to perform computer-aided design of elements of instruments and systems for measuring and controlling the parameters of technological and physical processes;
· the ability to practically use modern computer-aided design systems in the design of products in the field of automation and mechanical engineering;
be able to:
- communicate with the machine in dialogue mode;
- use existing software;
- to carry out algorithmization of calculations of the main units of the car;
- analyze the information received.
own:
- skills in computer-aided design systems, design and presentation of work results;
- demonstrate the ability and willingness to apply the knowledge gained in practice.
Skills:
· skills to design parts and assemblies;
· independently choose elements;
· assemble models; 
· independently choose the basic part for creating assembly nodes; 
· receive drawings of assemblies and parts; 
· independently choose the types of drawings for the best display of the part;
Requisites and place of discipline (place in the structural and logical scheme of training according to the relevant educational program)
To study this discipline, it is necessary to study the following disciplines: cutting theory, theory of mechanisms and machines, metrology, standardization and certification, technology of structural materials, engineering technology, methods for obtaining blanks.
This discipline is one of the basic disciplines for diploma design. 
Contents of the course 
	Section and topic titles
	Number (credits) hours

	
	Just
	including

	
	
	Lecture
	Practical 
	Laboratory 
	SRS

	

	Development and role in mechanical engineering
	6
	2
	2
	
	2

	Design processes and organization of design work
	6
	2
	2
	
	2

	Design stages and main indicators of machines 
	4
	2
	2
	
	2

	Mathematical support of CAD.
	6
	2
	2
	
	2

	Geometric and parametric modeling of industrial products 
	8
	2
	4
	
	2

	Characteristics of modern CAD systems 
	10
	2
	4
	
	4

	CAD TP basics of programming
	10
	2
	4
	
	4

	Principles of construction and structure of CAD systems. CAD subsystems TP
	12
	4
	4
	
	4

	CAD based on databases.
	10
	4
	2
	
	4

	Types of CAD provision.
	12
	4
	4
	
	4

	Distribution of functions and jobs.
	12
	4
	4
	
	4

	Design of technological processes in production in modern conditions
	10
	4
	2
	
	4

	Virtual Engineering
	6
	2
	
	
	4

	Passed
	6
	
	
	
	6

	Total hours 
	120
	36
	36
	0
	48




Learning Materials and Resources
Main:
1. Fundamentals of CAD in the automotive industry: textbook. posib. / O. M. Artyukh, O. V. Dudarenko, V. V. Kuzmin and others. Zaporizhia : NU "Zaporozhye Polytechnic", 2021. – 168 p.
2.  Tsybenko O.S. Systems of computer-aided design and engineering analysis in mechanical engineering: textbook. \O.S. Tsybenko, M.G. Kryshchuk – K.NTUU "KPI", 2008 -100s.
3. Syrotynsky O. A. Fundamentals of automation of machine design: textbook. posib. for stud. UNIVERSITY / O. A. Syrotynsky. - Rivne : UDUVGP, 2003. - 252 p. : ill. 185
4. Koval M.V. Fundamentals of computer-aided design of technological equipment / M.V. Koval, A.O. Vlasov. – Zaporizhzhia: ZDIA, 2007. – 160 p.
5. Computer technologies of automated production: Textbook. manual / M.A. Berezhna. – Kharkiv: LLC "Company SMITH", 2007. – 368 p.
6. Beiko I.V., Zinko P.M., Nakonechnyi O.G. Tasks, methods and algorithms of optimization: Textbook. posib. Rivne:NUWGP, 2011.624 p.
7. Automated systems of technological preparation of expanded productions. Methods of construction and management: Monograph.– K.: Book publishing NAU, 2005. – 280 p.
Additional:
8. Computer-aided design of electromechanical devices, components of digital control systems and diagnostic complexes: training. manual / O. F. Babicheva, S. M. Yesaulov ; Kharkiv, national. un-t city. households them. A. M. Beketova. - Kharkiv : KNUMH them. O. M. Beketova, 2018. - 355 p.
9. Sedelkin L.M. Programming of parts processing on machines with operational control systems. –Amount. Publishing house of SSU, 2006 -209s.
10. 3D modeling systems: Textbook / Palchevsky B.O., Valetsky, B.P., Varanitsky T.L. / Lutsk:, 2016 – 176s
11. https://www.plm.automation.siemens.com/global/ru/products/nx/.
12. https://www.solidworks.com. 
13. https://www.ansys.com. 
14. https://www.ptc.com/en/industries/automotive. 
15. https://www.autodesk.com/products/inventor/overview. 
16. https://www.autodesk.com/products/autocad/overview. 
Educational content
Methods of mastering the discipline (educational component)
Information is provided (by sections, topics) about all training sessions (lectures, practical, seminar, laboratory) and recommendations for their assimilation are provided (for example, in the form of a calendar plan or a detailed description of each lesson and planned work).
5.1. Lectures
	No s/n
	Title of the lecture topic and list of main questions (list of didactic means, links to literature and tasks on the SRS)

	1
	Lecture 1
Development and role in mechanical engineering of the basics of macroprogramming.. A brief overview of the history of the development of computer technology and computer-aided design systems [1-6].

	2
	Lecture 2 Design processes and organization of design work.
The relevance of design automation
Features and content of AP [1,5].

	3
	Lecture 3
Stages of design and main indicators of machines.
Stages of design of technological equipment
The main indicators of machines. [ 1-16].

	4
	Lecture 4
Key stages in the creation and development of the most popular CAD systems 
The history of the creation of systems
The development of CAD at the newest stage [1, 2, 3, 4].

	5
	Lecture 5
Mathematical support of CAD.
Mathematical models. Classification to mathematical models. Requirements for mathematical models. Methods of obtaining mathematical models. Transformation of mathematical models in the process of obtaining working analysis programs. [1, 2].

	6
	Lecture 6 Geometric and parametric modeling of industrial products.
 Basic concepts of modeling Frame modeling Surface modeling Solid-state modeling Basic concepts of parametric design Types of parameterization Associative and object-oriented design Questions for self-control [1, 2, 3].
.

	7
	Lecture 7 Principles of construction and structure of CAD systems Characteristics of modern CAD systems 
General characteristics of 2D CAD-systems .Hierarchy of objects in CAD-systems 
Specialized modules of 2D programs .General characteristics of 3D CAD-systems 
Drawing generator .Industrial design systems
 [1, 2, 6,11-16].

	8
	Lecture 8
The structure of the design process. Technological process as an object of design. Principles of formation of TP. Requirements for the design process. Composition and struc-tour CAD TP. Basic methods of designing TP. Use and create 3D models. Direct design method. Analysis method. Synthesis method. TP design strategies... [ 1, 2, 5,].

	9
	Lecture 9 sequel
CAD subsystems. Typical solutions. [1, 2, 5, 6].

	10
	Lecture 10 Terms of Applicability. Typical design procedures for analysis and synthesis. Single-variant and varied analysis. Parametric and structural synthesis. Typical sequence of design procedures
[1,2].

	11
	Lecture 11
Database based on CAD topic. Formation of production and information fund of databases (DB). Typical products and technologies of their manufacture. Basic database requirements. Classification methods. Basics of database design. [1,2,5].

	12
	Lecture 12
. Topic The structure and composition of the data of the information model. Unification. Typical and group technologies. Unified system of technological documentation (USTD). Unified system of technological preparation of production (ESTPV). Methods for improving TP with the use of CAD systems. The use of electronic computers (computers) to solve design problems of TP production. Automated systems of technological preparation of production (AS MSW) [1,2,4-10].

	13
	Lecture 13Theme 7.2. The main components of CAD. Methodological support of CAD. Linguistic support of CAD. Mathematical support of CAD. CAD software. Technical support of CAD. CAD information security. Organizational support of CAD. The place of CAD systems in the auto-matized system of technological preparation of the enterprise (AS CCI), depending on the type of enterprise. Construction of CAD systems based on the use of analogue processes
 [1, 2,3,4,5,8,10].

	14
	Lecture 14
Topic 8.1. Distribution of functions and jobs. The value of software for organizing the workplace. Graphic systems. A set of applications. Libraries of basic technologies. Technologies for creating an electronic description of products. The use of CAD TP in CALS / IRI / PLM-technology. New technologies based on the principle of prototyping. Group methods and their use. Technological documentation for numerical control machines (CNC). [1-10].

	15
	Lecture 15
Topic 8.1. Features of rational use of CAD systems in computer-integrated production. 
Technological preparation of production (MSW) from the standpoint of using CAD systems. The composition of the tasks of solid waste on the example of engineering production. The primary role of technological design, involving the determination of the structure of the technological process (TP), the choice of equipment, tools, technological equipment, etc. TP models. [1, 2, 5, 6-12].

	16
	Lecture 16 continuation of Application of SCADA-systems and CASE-technologies (CASE – Computer Aided Software Engineering in primary interpretation and Computer Aided System Engineering). CALS Technology (CALS from English. Continuous Acquisition and Life cycle Support – constant information support for supplies and life cycle). CALS standards. STEP Standards. STEP-technology. STEP standards structure. Description methods. Implementation methods. Integrated resources, application components and protocols. Model testing tools. Organization in STEP information exchanges. CAD-sys-themes (Сomputer-aided design computer support of design), CAM-systems (computer-aided manufacturing computer support for manufacturing, CAE-systems (computer-aided engineering support for engineering calculations).
[1, 2, 5, 6].

	17
	Lecture 17
Technical and linguistic support of CAD. Programming languages, design languages. Command language.Peripheral devices,input output information
[2, 3, 4,5].

	18
	Lecture 18
Virtual engineering. Components of virtual engineering. Virtual design. Digital imitation. Virtual countering . Virtual factory. Application of virtual engineering, virtual plant, evaluation and control, production optimization. [ 1, 2, 6].


5.2 Practical exercises
Practical classes cover the main topics of the lecture material and consider the practical application of the knowledge gained.

	No s/n
	Name of laboratory work (computer workshop)
	Number of rooms. Hours

	1
	Create a rotation body
	4

	2
	Creation of body parts
	4

	3
	Creating assembly units 
	4

	4
	Development of a program for processing parts of the method of turning, drilling, milling
	4

	5
	Creating components and adding standard products 
	4

	6
	Learn to design parts and simulate sheet parts
	4

	
	
	36


5.3. Laboratory classes 
Not provided
5.4. Individual tasks
 Not provided.
5.5. Tests
MKR under sections 1, 2, 3, 4.


Independent work of the student

	No s/n
	The name of the topic, in preparation for classroom classes
	Number of hours of SRS

	1
	Lecture 1
Development and role in mechanical engineering of the basics of macroprogramming.. A brief overview of the history of the development of computer technology and computer-aided design systems [1-6].
	1

	2
	Lecture 2 Design processes and organization of design work.
The relevance of design automation 
Stages and stages of design 
Project life cycle 
Features and content of AP [1,5].
	2

	3
	Lecture 3
Stages of design and main indicators of machines.
Stages of design of technological equipment
 The main indicators of machines. [ 1,  2].
	2

	
	Lecture 4
Key stages in the creation and development of the most popular CAD systems 
 The history of the creation of systems
The development of CAD at the newest stage [1, 2, 3, 4].
	2

	5
	Lecture 5
Mathematical support of CAD.
Mathematical models. Classification to mathematical models. Requirements for mathematical models. Methods of obtaining mathematical models. Transformation of mathematical models in the process of obtaining working analysis programs. [1, 2].
	2

	6
	Lecture 6 Geometric and parametric modeling of industrial products.
 Basic concepts of modeling Frame modeling Surface modeling Solid-state modeling Basic concepts of parametric design Types of parameterization Associative and object-oriented design Questions for self-control [1, 2, 3].
.
	2

	7
	Lecture 7 Principles of construction and structure of CAD systems Characteristics of modern CAD systems 
General characteristics of 2D CAD-systems .Hierarchy of objects in CAD-systems 
Specialized modules of 2D programs .General characteristics of 3D CAD-systems 
Drawing generator .Industrial design systems
 [1, 2, 6].
	2

	8
	Lecture 8
The structure of the design process. Technological process as an object of design. Principles of formation of TP. Requirements for the design process. Composition and struc-tour CAD TP. Basic methods of designing TP. Use and create 3D models. Direct design method. Analysis method. Synthesis method. TP design strategies... [ 1, 2, 5].
	2

	9
	Lecture 9 sequel
CAD subsystems. Typical solutions. [1, 2, 5, 6].
	1

	10
	Lecture 10 Terms of Applicability. Typical design procedures for analysis and synthesis. Single-variant and varied analysis. Parametric and structural synthesis. Typical sequence of design procedures
[1,2].
	2

	11
	Lecture 11
Database based on CAD topic. Formation of production and information fund of databases (DB). Typical products and technologies of their manufacture. Basic database requirements. Classification methods. Basics of database design. [1,2,5].
	2

	12
	Lecture 12
. Topic The structure and composition of the data of the information model. Unification. Typical and group technologies. Unified system of technological documentation (USTD). Unified system of technological preparation of production (ESTPV). Methods for improving TP with the use of CAD systems. The use of electronic computers (computers) to solve design problems of TP production. Automated systems of technological preparation of production (AC of solid waste) [1,2].
	2

	13
	Lecture 13Theme 7.2. The main components of CAD. Methodological support of CAD. Linguistic support of CAD. Mathematical support of CAD. CAD software. Technical support of CAD. CAD information security. Organizational support of CAD. The place of CAD systems in the auto-matized system of technological preparation of the enterprise (AS CCI), depending on the type of enterprise. Construction of CAD systems based on the use of analogue processes
 [1, 2,3,4,5].
	2

	14
	Lecture 14
Topic 8.1. Distribution of functions and jobs. The value of software for organizing the workplace. Graphic systems. A set of applications. Libraries of basic technologies. Technologies for creating an electronic description of products. The use of CAD TP in CALS / IRI / PLM-technology. New technologies based on the principle of prototyping. Group methods and their use. Technological documentation for numerical control machines (CNC)..
	2

	15
	Lecture 15
Topic 8.1. Features of rational use of CAD systems in computer-integrated production. 
Technological preparation of production (MSW) from the standpoint of using CAD systems. The composition of the tasks of solid waste on the example of engineering production. The primary role of technological design, involving the determination of the structure of the technological process (TP), the choice of equipment, tools, technological equipment, etc. TP models. [1, 2, 5, 6].
	4

	16
	Lecture 16 continuation of Application of SCADA-systems and CASE-technologies (CASE – Computer Aided Software Engineering in primary interpretation and Computer Aided System Engineering). CALS Technology (CALS from English. Continuous Acquisition and Life cycle Support – constant information support for supplies and life cycle). CALS standards. STEP Standards. STEP-technology. STEP standards structure. Description methods. Implementation methods. Integrated resources, application components and protocols. Model testing tools. Organization in STEP information exchanges. CAD-sys-themes (Сomputer-aided design computer support of design), CAM-systems (computer-aided manufacturing computer support for manufacturing, CAE-systems (computer-aided engineering support for engineering calculations).
[1, 2, 5, 6].
	4

	17
	Lecture 17
Means of providing CAD. Programming languages, design languages. Command language. Peripheral devices, input output
[2, 3, 4,5].
	4

	18
	Lecture 18
Virtual engineering. Virtual Engineering Compotents. Virtual design. Digital simulation.Virtual counter-pupation.Virtual factory. Application of virtual engineering, virtual plant, evaluation and control, production optimization. [ 1, 2, 6].
	4

	
	Passed
	6

	
	
	48



Politics and control
Policy of the discipline (educational component)
· The rules for attending classes (both lectures and practical / laboratory) 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; 
· 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 KPI them. Igor Sikorsky" https://osvita.kpi.ua/node/39, ;
· rules for the protection of laboratory work; each student personally passes laboratory work;
· rules for the protection of individual tasks; each student personally passes individual works; 
· in this credit module there are only incentive points that a student can receive on a voluntary basis performing a certain list of additional tasks related to the subject of the credit module;
· 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)

Distribution of study time by type of classes and tasks in the discipline in accordance with the working curriculum Table 8.1.
	Semester
	Just
	Distribution by semesters and types of classes
	FDM
	RGR
	Passed

	

	

	Lek.
	Prak.
	Lab.
	SRS
	

	

	


	6
	120
	36
	36
	0
	48
	+
	-
	+

	Just
	120
	36
	36
	0
	48
	+
	-
	+




Rating (weight) points system and evaluation criteria
Rating points system. A student's rating from a credit module consists of points that he receives for:
1) answers during express control at lecture classes (conducted after studying each section, the credit module consists of 5 sections);
2) performing exercises in computer workshop classes;
3) performing a modular test (answering theoretical questions and building a model of the part).
The system of rating (weight) points and evaluation criteria:
1. Express control at lectures.
Weight score – 1. The maximum number of points is 1 point * 5 sections = 5 points.
The question was fully disclosed – 1 point.
Incomplete answer – 0.5 points.
The answer is incorrect – 0 points.
2. Work in computer workshop classes.
Weight score – 5. The maximum number of points is 5 points * 16 tasks for a computer workshop = 80 points.
The task is completed completely – 5 points.
The task was completed incompletely – 3-4 points.
The task is not completed or not completed correctly – 0-2 points.
3. Modular control.
The weight score is 7.5. The maximum number of points is 7.5 points * 2 parts of the modular test = 15 points. 
The question is fully disclosed and the model is built correctly – 7-7.5 points.
Incomplete answer, the model is built with comments – 6-6.9 points.
Incomplete answer, the model is not fully built – 5-5.9 points.
There is no answer, the model is not fully built – 0-4 points.
	Calculation of the scale (Rc) of the rating:
The sum of the weight points of control measures during the semester is:
Rc = 5+80+15=100
Incentive points for completing additional tasks from the credit module – "+" from 3 to 5 incentive points.
Conditions for positive intermediate certification
	To receive "enrolled" from the first intermediate certification (week 8), the student must score at least 19 points (provided that at the beginning of the 8th week according to the calendar plan of control measures "Ideal" the student must receive 38 points).
		To receive "enrolled" from the second intermediate certification (week 14), the student will have at least 42 points (provided that at the beginning of the 14th week according to the calendar plan of control measures "Ideal" the student must receive 84 points).
			At the last scheduled practical lesson, a test is made.
The conditions for admission to the test are the fulfillment of the tasks of computer workshops, the implementation of the MKR, as well as the starting rating (r C) of at least  40% of RC, that is, 40 points.
Students who scored a credit module rating of less than 0.6 R or 60 points during the semester are required to complete a test paper. 
Students who have scored the required number of points during the semester (RD ≥ 0.6 R) have the opportunity to:
· get a credit rating by the so-called "automatic" in accordance with the scored rating;
· perform test work in order to increase the score; 
· in case of receiving a grade greater than the "automatic" from the rating, the student receives a grade based on the results of the test paper;
· in case of receiving a grade less than the "automatic" from the rating, a soft RSO is used – the  student retains the grade obtained by the "automatic".
Scoring work (based on the size of the scale RD = 100 points).
The test consists of two theoretical questions and one graphic problem.  The list of questions is attached to the guidelines for mastering the credit module.  Each theoretical question is estimated at 20 points, and the practical task is 60 points.
The system of evaluation of theoretical issues:
The theoretical question is fully disclosed – 20 points.
The theoretical question is not fully disclosed – 10 - 19 points.
The answer is insufficient or incorrect – 0 - 9 points.
The system of evaluation of the practical task:
The practical task was completed without errors – 60 points.
The practical task was completed with an error that does not affect the final result – 40 - 59 points.
The practical task was completed with an error affecting the final result – 30 – 39 points.
The practical task is not fully completed – 20 - 29 points.
The practical task is not completed – 0 – 19 points.


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)
The list of questions that are submitted for semester control 
1. What is CAD?
2. What are the purposes of computer-aided design?
3. What is included in the structure of CAD?
4. List the basic principles of CAD design.
5. List the specialized CAD. Describe them.
6. What are the requirements for CAD?
7. List the types of CAD. Describe one species.
8. List the types of CAD. Describe one type. List the requirements for CAD.
9. Tell us about the CAD systems used in mechanical engineering.
10. What are the most common types of CAD for computer-aided design in mechanical engineering?
11. What are the most common "heavy" CAD systems?
12. What determines the quality of computer-aided design?
13. What is the design process?
14. What complex of works does the design contain?
15. What is the purpose of creating CAD systems?
16. How are the goals achieved when creating CAD?
17. What is the main function of CAD?
18. What aspects arise in the process of designing an object?
19. What are the main stages of project work.
20. What are the design modes in CAD?
21. What is "artificial intelligence"?
22. Expand the concept of intelligent CAD.
23. List the principles of creating intelligent CAD.
24. What is "parallel engineering"?
25. What is a "project procedure"?
26. In what form is the description of the projected object?
27. Name the main components of an artificial intelligence system.
28. What is a CALS concept?
29. What was the prerequisite for the emergence of the CALS concept?
30. What regulatory frameworks does СALS-technology provide?
31. Give quantitative estimates of the effectiveness of the introduction of СALS-technologies in industry on the example of the United States.
32. Specialists in what fields of activity are necessary for the introduction of CALS-technologies in the enterprise?
33. What is included in the automated information systems (AIS)?
34. What are the functions of decision support systems?
35. How are provisioning systems distributed?
36. What stages does the life cycle of industrial products include?
37. What are the functions of the supply chain management system (SCM – Supply Chain Management)?
38. What is the information support of the production stage?
39. What is the PDM (Product Data Management) project data management system for?
40. How is the direct software control of technological equipment carried out at the enterprise?
41. What is the linguistic support of CAD?
42. What are programming languages for?
43. What is the purpose of design languages?
44. What are command languages?
45. Why do we need templates in the dialogue interaction of CAD programs?
46. What applies to the technical support of CAD?
47. Briefly tell us about the composition of technical means of CAD.
48. List the main computer peripherals.
49. Name the I/O devices for information with the computer.
50. How are printing devices classified?
51. Why do we need scanners?
52. What are the stages of the production cycle of the part?
53. What is the technological preparation of production?
54. What is a non-automated approach to production planning?
55. Tell us a typical sequence of stages of production planning.
56. What is the modified production planning approach?
57. What is a generative approach to production planning?
58. Name the main automated technological systems
59. production preparation.
60. What is the essence of group technology?
61. Tell us about the control systems of the production cycle.
62. What is a PDM system?
63. Why do we need technological instructions?
64. What is CAM technology?
65. What determines the production plan of the part?
66. What does a typical production process plan include?
67. In what sequence are parts processing programs using an integrated CAD/CAM system?
68. What is Virtual Engineering
69. What is meant by virtual product evaluation?
70. What are the benefits of virtual engineering in relation to the product development process?
71. What are the components of virtual engineering?
72. What is the most common use of digital layouts in product development?
73. Explain how virtual engineering stimulates collective development.
74. What is virtual production?
75. Tell us how virtual design is carried out.
76. What is digital simulation used for?
77. What is meant by virtual prototyping?
78. What is a virtual factory?
79. Name the directions of application of virtual engineering.
80. What problems and limitations of the use of virtual engineering can you name



Work program of the discipline (syllabus):
Compiled by Ph.D., assoc.prof., Melnyk Elena Alekseevna
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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