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	Department of Manufacturing Engineering

	Polygonal modeling
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
	 5th semester

	Volume of discipline
	4 creditи

	Semester control/ control measures
	Hallof ik

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

	Language of teaching
	Ukrainian

	Information about 
thecourse instructors / teachers
	Lecturer: Ph.D., assoc. prof. Korenkov V.M., korenkov.volodymyr@lll.kpi.ua
Practical: Ph.D., assoc. prof. Korenkov V.M., korenkov.volodymyr@lll.kpi.ua

	Course placement
	https://classroom.google.com/c/NDU0NTc4NTE0NTA2
Course code: gvb6cqb


The program of the discipline
Description of the discipline, its purpose, subject of study and learning outcomes

	What will be studied
	2D and 3D modeling modules of the ArtCAM system

	Why it is interesting/necessary to study
	ArtCAM makes it possible to create relief surfaces based on two-dimensional vector or raster graphic images, even a photograph of a sample can be taken as a basis. ArtCAM contains tools for modeling complex shapes and combining preserved reliefs.

	What you can learn (learning outcomes)
	Creation of 2D and 3D images in ArtCAM; Raster, vector, and emboss images; Creating a raster image; Creation of vectors; Creation of three-dimensional relief; Work with text on the example of constructing letters of constant height; Control of the window of three-dimensional view; Three-dimensional template; Color binding; Smoothing of the relief; Construction of curvilinear profiles; Rotation; Rotate; Combination of reliefs; Extrude; Working with textures in ArtCAM

	How can you use the acquired knowledge and skills (competence)
	Building models using three-dimensional templates; Construction of reliefs on curvilinear profiles; Creating a texture on the relief; Creating complex reliefs by bonding colors; Interactive relief editing; Modeling of jewelry; Create a relief from a scanned picture

	Information support
	A set of documentation (presentations / pdf-instructions for the user) and video materials, a computer class for performing practical work.



Prerequisites and place of discipline (place in the structural and logical scheme of training according to the relevant educational program)
	Requirements for the beginning of the study 
	Knowledge gained in the study of the disciplines "Informatics", "Analytical Geometry"



Contents of the course 
	Names of sections, topics
	Distribution by semesters and types of classes, hour

	
	Just
	Lecture
	Practical
	SRS

	Section 1. General information about the systems of functional, design and technological design

	1.1. Modern concept of CAD/CAM/CAE/CAPP/PDM systems
	4
	2
	-
	2

	1.2. Preparing data for
	4
	2
	-
	2

	Section 2. Geometric modeling

	2.1. Basic concepts of geometric modeling
	4
	2
	-
	2

	2.2. Methods of constructing graphic objects
	6
	4
	
	2

	Section 3. Basics of work at ArtCAM

	3.1. Solid-state modeling
	14
	4
	4
	6

	3.2.  Modeling of parts from sheet material
	16
	4
	6
	6

	3.3.  Development of drawings
	24
	6
	8
	10

	3.4.  Assembly
	16
	4
	6
	6

	3.5.  Basics of surface modeling
	32
	8
	12
	12

	Together:
	120
	36
	36
	48



Learning Materials and Resources
Main:
1. Korenkov V.M. "Fundamentals of machine graphics" Textbook for students of all forms of education in the direction of training 6.090202 "Engineering Mechanics". Kyiv, MIC "Polytechnic" 2013.-170s.
2. Information technologies in design: textbook / A.Y. Bazhanova, D.V. Lazareva, M.T. Suryaninov. - Odesa : OSACEA, 2018. – 289c.
3. 3D modeling systems: textbook / R.V. Zinko, V.G. Topilnytsky. - Lviv: Galician Publishing Union, 2017. - 149 p.
4. Fundamentals of computer-aided design of technological equipment using SolidWorks: textbook / O.Y. Povstyana, V.D. Rud ; Ministry of Education and Science of Ukraine, Lutsk National Technical University. - Lutsk : RVV Lutsk NTU

Additional:
5. Savelyeva O.V. Textbook to the discipline "Computer design" using the ArtCAM SYSTEM / O.V. Savelyeva — Odesa: Publishing house of the PNPU named after K.D. Ushynsky, 2019. — 179 p.  https://dspace.pdpu.edu.ua/bitstream/123456789/5317/1/Savielieva_Comp_design_Artcam.pdf

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

	Section 1. General information about the systems of functional, design and technological design

	1.1. Modern concept of CAD/CAM/CAE/CAPP/PDM systems
	Lecture 1.  The purpose and objectives of the discipline. Course contents.  Rating system of evaluation. Connection with other disciplines. Basic terms and definitions. General provisions of the product lifecycle management technology (PLM). The role and place of CAD-systems in the overall system of design and technological preparation of production.

	[bookmark: _Hlk130152671]1.2. Data preparation 
	Lecture 2.  General information about file formats.  Software for working with 2D and 3D-graphics. Raster/vector images. Spline/facet surfaces. Coordinate measuring machines. Measurement of artistic products and processing of measurement results

	Section 2. Geometric modeling

	[bookmark: _Hlk130152684]2.1. Basic concepts of geometric modeling
	Lecture 3.  General information about file formats. 2D graphicsa (raster and vector images).  3D grapha (spline, polygonal, voxel models).

	[bookmark: _Hlk130152700]2.2. Methods of constructing graphic objects
	Lecture 4.  Internal representation of geometric models. Mutual transformations of models. Affine transformations. Transformation matrices. 

	
	Lecture 5.  Point clouds. Scan data. Polygonal modules.  Approximation of curves and surfaces

	Section 3. Basics of work at ArtCAM

	3.1. Raster graphics in ArtCAM
	Lecture 6.  Use brushes.  Using drawing tools

	
	Lecture 7.  Use fill tools.  Link colors. Convert a bitmap sketch to a vector sketch

	[bookmark: _Hlk130152743]3.2.  Vector graphics in ArtCAM
	Lecture 8.  Create vector forms.  Editing vector thumbnails. Control and  pointsand (adding, moving, aligning)

	
	Lecture 9.  Import/Export vector thumbnails.  Convert a vector sketch to a raster sketch.

	3.3.  Construction of relief
	Lecture 10.  Create simple shapes using screen colors.  Creating simple forms from closed vectors

	
	Lecture 11.  Extrusion of the form. Rotation of the form.  Create a rotated shape

	
	Lecture 12.  Applying texture to the embossed layer.  Three-dimensional pattern and textures

	3.4.  Creating library elements
	Lecture 13.  Import / Export of reliefs

	
	Lecture 14.  Add embossed snippets to the Relief Library

	3.5.  Basics of machining on CNC machines
	Lecture 15.  Basics of building control programs. 
Trajectories of 2D processing. 

	
	Lecture 16 Trajectories of 3D processing. 

	
	Lecture 17.  Simulation of trajectories.

	
	Lecture 18.  Preservation of trajectories. Post-CNC processors.



5.2. Practical classes
Practical work No1.  Creation and editing  of raster images (related to topics No6,7 of the lecture course). Tasks for independent work: draw up a report on the work and prepare answers to control questions.
Practical work No2.  Creation and editing of vectors (related to the topics No6,7 of the lecture course). Tasks for independent work: draw up a report on the work and prepare answers to control questions.
Practical work No3.  Creation and editing  of relieves (related to topics No6,7 of the lecture course). Tasks for independent work: draw up a report on the work and prepare answers to control questions.
Practical work No4.  Creation of forms on the relief layer (related to the topics No8, 9 of the lecture course). Tasks for independent work: draw up a report on the work and prepare answers to control questions.
Practical work No5. Imposition of texture on the  embossed layer (related to the topics No10, 11, 12 of the lecture course). Tasks for independent work: draw up a report on the work and prepare answers to control questions.
Practical work No6.  Trajectories  of 2D-processing (related to topics No. 13, 14 of the lecture course). Tasks for independent work: draw up a report on the work and prepare answers to control questions.
Practical work No7.  Trajectories of 3D processing (related to topics No. 15, 16 of the lecture course). Tasks for independent work: draw up a report on the work and prepare answers to control questions.
Practical work No8.  Work with scandata (related to the topics No17, 18 of the lecture course). Tasks for independent work: draw up a report on the work and prepare answers to control questions.
Practical work No9.  Creation of library elements (related to the topics No6,7 of the lecture course). Tasks for independent work: draw up a report on the work and prepare answers to control questions.

5.3. Laboratory classes 			Not provided
5.4.		Individual tasks Not provided
5.5. Tests			Modular test work on topics6,7,13,14

6. Independent work of the student
Topic 1.1-1.2 Modern concept of CAD/CAM/CAE/CAPP/PDM systems.  Preparing your data
Tasks on the SRS: To study the basic terms and definitions of computer-aided design and control systems.  Formats for presenting two- and three-dimensional data.

Topic 2.1.  Basic concepts of geometric modeling
Tasks on the SRS: get acquainted with the main techniques of work in the ArtCAM system

Topic 2.2.  Methods of constructing graphic objects
Tasks on   the SRS: get acquainted with the commands Toolbar  settings,  Contributionof model properties, Applicationworkspace, Team manager and view panel settings, Species management 

Topic 3.1.  Raster graphics in ArtCAM
Tasks on the CPS: Familiarize yourself with the function of constructing and editing raster images (Using brushes, Using drawing tools, Using fill tools, Linking colors, Converting a raster sketch to vector)

Topic 3.2.  Vector graphics in ArtCAM
Tasks on the SRS: get acquainted with the functions  of constructionsand curved profiles (Rotation, Rotation, Combination of reliefs, Extrusion)

Topic 3.3.  Construction of relief
Tasks on the SRS: to get acquainted with the approaches to  the creation  of reljefs (Working with text on the example of constructing letters of constant height. control of a three-dimensional window,  three-dimensional template,  Linking colors, Smoothing the relief).

Topic 3.4.  Creating library elements
Tasks at the SRS: to get acquainted with the main approaches to the creation of library elements

Topic 3.5.  Basics of machining on CNC machines
Tasks on the SRS: get acquainted with the functions of building control programs for processing on CNC machines.

Politics and control
7. 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 and practical work;  each student personally passes laboratory/practical 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;

8. Types of control and rating system for evaluating learning outcomes (RSO)
Distribution of study time by type of classes and tasks in the discipline according to the working 
	Semester
	Total, hour.
	Distribution by semesters and types of classes, hour.
	FDM
	RGR
	Control

	
	
	Lek.
	Prak.
	Lab.
	SRS
	
	
	

	5
	120
	36
	36
	-
	48
	1
	-
	Passed

	Just
	120
	36
	36
	-
	48
	1
	-
	Passed



Rating (weight) points system and evaluation criteria
8.1. Practical work
Each practical work is evaluated in accordance with the following scale:

	1 – Creating and editing raster images
	10 points

	2 – Creating and editing vectors
	10 points

	3 – Creating and editing reljeefs
	10 points

	4 – Creating shapes on the embossed layer
	10 points

	5 – Texture overlay on embossed layer
	10 points

	6 – 2D processing trajectories
	10 points

	7 – 3D processing trajectories
	20 points

	8 – Working with scan datainthe field
	10 points

	9 – Creation of library elements
	10 points

	Total:
	100 points



Rating points for practical work are set as  a fraction of the maximum possible number of points for a particular work (in accordance with the scale given above):

	Evaluation criterion

	100%
	There are no comments on the report, there are answers to all questions

	80%
	Non-essential comments on the report, answers to most questions

	70%
	Comments on the results, answer to some questions

	60%
	The report has errors, answers only to individual questions

	10%
	The work has been done, the correct results have been obtained, but not protected.

	0%
	Work not done, report missing



8.2. Penalty and incentive points
The overall rating in the discipline includes only incentive points. The total amount of incentive points for the semester may not exceed 40 points:

	Act:
	Points:

	Performing additional tasks
	plus 10 pointsyves

	Improvement of didactic materials on the discipline
	plus 5 points

	Application of the original approach in solving problems
	plus 5 points



Conditions of milestone certification
The condition for obtaining a positive assessment of calendar control in the discipline (educational component) is the value of the current rating of the applicant not less than 50% of the maximum possible at the time of such control.
At the 7-8th week of training (first certification): the  schedule provides for the implementation of: 3 practical works (Pr.1 – Pr.3).   Thus, to obtain the first milestone certification, a student must have at least 3 0  x 0.5 = 15 points.
For the 14-15th week of study (second certification):  the schedule provides for the implementation of: 4 practical works (Pr.4 – Pr.  7). Thus, to obtain  the second milestone certification, the student must have at least  5 0  x 0.5 = 25 points.

Calculation of the rating scale in the discipline
The applicant receives a positive credit score based on the results of work in the semester, if he has a final rating for the semester of at least 60 points and has fulfilled the conditions of admission to semester control, which are determined by the RSO.
The rating scale in the discipline is the sum of points for practical work and incentive points, which together does not exceed 100 points and corresponds to the marks on the 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



Work program of the discipline (syllabus):
Compiled by	 Ph.D., assoc., Korenkov V.M.
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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