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SUMMARY OF THE DISCIPLINE

The purpose of the work program is to maximize the implementation of personal
qualities and integrated competencies of the master's degree in the discipline of 3D
graphics, developed on the basis of educational standards using a competency-based
approach to learning outcomes.

The main goal is achieved by systematizing, deepening and generalizing the
knowledge that forms the theoretical and practical basis of the 3D graphics discipline
for the Publishing and Printing program.

3D graphics has a wide range of applications in all types of design activities
(interior design, creation of virtual museum spaces, animation) and in the visualization
of various technological processes (animation of the movement of mechanisms, the
internal structure of various structures, etc.)

The 3D graphics discipline plays a major role in the Master's degree program in
Publishing and Printing.

The aims and objectives of the discipline 3D-graphics are determined by the
scientific and professional aspects of training qualified specialists and consist in
shaping the minds of masters on the basis of mastering the laws of information
processes in an inseparable connection with the methods and ways of visualizing and
modelling three-dimensional objects.

The objectives of the 3D graphics discipline are as follows:

— gaining a systematic understanding of the peculiarities of three-dimensional
modelling;

— acquiring knowledge in the field of description, presentation and
formalization of various capabilities of a 3D graphic editor;

— gaining skills in using three-dimensional modelling in solving various
applied problems;

— acquaintance with the methods of creating virtual spaces.

The discipline 3D-graphics belongs to the cycle of professionally oriented
disciplines in the speciality Publishing and Printing, specialization Technology of
Electronic Multimedia Publications.

To study the discipline 3D graphics, you need to know the basics of the following
disciplines: Higher Mathematics, Applied Mathematics, Engineering and Computer
Graphics, Colour Theory, Computer Design Technologies, Computer Animation.

In studying the discipline of 3D graphics, the main didactic condition for the
development of graduate competence is observed, which is the optimal synthesis of
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contextual learning, modelling elements of the future work of a master's degree, and

interdisciplinary integration.

The learning results and competencies formed by the discipline are defined in

Table 1.
Table 1
Learning results and competencies formed by the discipline
Learning results Competences that must be mastered by a student
of higher education

LR1 GC2,GC3,SCH

LR 2 GC1,GC3,SCH5

LR 3 GC2,SC5

LR 4 GC1,GC3,SC6

LR S SC4

LR 6 SC5

LR 7 GC1,SC5

LR 8 SC5

LR 9 GC2,GC3

LR 10 GC2

LR 11 GC2,SC11

LR 12 GC2,GC1

LR 13 GC2,GC3

LR 14 SC9

where,

GC 1 Ability to apply knowledge in practical situations;

GC 2. Ability to generate new ideas (creativity);

GC 3. Ability to communicate in a foreign language;

SC 4. The ability to organize the operation of technical and software means for publishing
information and materials processing, to analyze and evaluate the possibilities of adapting
technological complexes for effective use during the preparation of all types of publishing and
printing products in a specific production system

SC 5. The ability to develop and implement new technological processes, in particular
resource- and energy-saving technologies, and types of products in the field of publishing and
printing, to optimize production processes in accordance with the requirements;




SC 6. Manage complex activities in the field of publishing and printing, organize and improve
the activities of publishing and printing industries, develop plans and measures for their
implementation, ensure quality, and calculate the technical and economic efficiency of production;

SC 9. Conduct an analysis of modern digital media products as cultural forms of ways to
increase the efficiency of the enterprise;

SC 11. Analyze the structure and content of interactive media projects

LR 1. To be responsible for the development of professional knowledge and practices,
evaluation of the team's strategic development, formation of an effective personnel policy;

LR 2. Assess prospects, create scientifically and technically based forecasts, research and
carry out conceptual and substantive modeling of industry development trends;

LR 3. Make effective decisions on issues of publishing and printing, including in difficult and
unpredictable conditions; predict their development and market conditions; determine the factors
affecting the achievement of set goals, in particular, consumer requirements; analyze and compare
alternatives; assess risks and likely consequences of decisions;

LR 4. Communicate freely orally and in writing in Ukrainian and one of the foreign languages
(English, German, Italian, French, Spanish) when discussing professional issues, research and
innovations in the field of publishing and printing and related problems;

LR 5. To develop and execute projects of publishing and printing industries and systems of
their engineering and technical support, taking into account engineering, legal, economic, ecological
and social aspects, to carry out their informational and methodical support;

LR 6. Manage complex activities in the field of publishing and printing, organize and improve
the activities of publishing and printing industries, develop plans and measures for their
implementation, ensure quality, and calculate the technical and economic efficiency of production;

LR 7. Carry out computer design of individual components of the technological process;

LR 8 Develop and implement effective technologies, develop instructions and technological
regulations for the production of publishing and printing products;

LR 9. Conduct research and/or conduct innovative activities in order to obtain new knowledge
and create new technologies and products in the field of publishing and printing and in wider
multidisciplinary contexts;

LR 10. Build and research models of technological processes of publishing and printing,
evaluate their adequacy, determine limits of applicability;

LR 11. Apply modern experimental and mathematical methods, information technologies and
specialized software for research and development in the field of publishing and printing;

LR 12. Search for necessary data in scientific literature, databases and other sources, analyze
and evaluate these data;

LR 13. To use knowledge of domestic and international legislation regarding the protection
and preservation of copyrights in the production of printed and electronic publications, packaging,
multimedia information products and other types of publishing and printing products in practical
activities.

LR 14. Analyze, discuss and determine the most appropriate decision regarding the design
and applied implementation of the process of development of printed and multimedia products;



PROGRAM OF THE DISCIPLINE
Content module 1 Analytical 3D objects
Topic 1: Analytical 3D graphics

Analytical graphics. Classification of ways to build 3D graphs. Mathematical
model of the surface. Description of analytical surfaces. The plane. Surfaces of the
second order. Sphere. Two-cavity hyperboloid. Elliptical paraboloid. Hyperbolic
paraboloid. Cylinder. Cone. Toroidal surface. The quadratic form. Matrix recording
of the equation of the surface of the second order. Characteristic quadratic form.

3D graphics in mathcad. Algorithm for building a surface in mathcad. Matrix
of nodal points. Algorithm for constructing surfaces of rotation. Tools for building
3D-graphs in mathcad. Properties of 3D graphs. Formatting of 3D graphs.

Topic 2. Fractal 3D graphics

The concept of a fractal. History of fractals. Classification of fractals.
Geometric fractals. Algebraic fractals. Stochastic fractals. Spatial fractals. Areas of
application of fractals. Mathematical description of fractals. Programs for creating and
editing fractals. Editor of 3D fractals Mandelbulb3D. Generator of three-dimensional
fractals Incendia. The Incendia interface. Initial creation and editing of fractals in
Incendia. Exporting 3D fractals from Incendia to 3ds max. Fractals in 3ds max.

Content module 2 Polygonal 3D objects

Topic 3. Polygonal 3D graphics

The task of representing 3D objects. The main types of 3D models. Ways to
represent models of geometric objects. The structure of the geometric model of
objects. Point and wireframe representation of a geometric model of objects. General
view of a parametric surface. Surface problem of three-dimensional objects.
Polygonal model. Patch model. Three-dimensional task of three-dimensional objects.
The concept of "voxel™. Parametric problem of geometric objects. Types of parametric
functions of two variables.

Types of editable surfaces: Editable Mesh, Editable Poly, Editable Patch,
NURBS Surface. Convert 3ds max objects into different types of surfaces. Setting up
editing modes. Vertex, Edge, Face, Polygon, Polygon, and Element surface editing
modes. Mesh modeling in 3ds max. Modeling with polygons.

Topic 4. Spline 3D graphics
The concept of spline. Spline interpolation. Types of splines. The cubic spline.
B-spline. NURBS. The function of the spline. Conditions for the formation of the
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spline function. Spline in the form of Hermite. Spline in the form of Bezier.
Polynomial spline interpolation. Design of curved surfaces. Primitives of splines.
Additional spline objects. Create complex geometric three-dimensional objects based
on spline shapes. Modifiers Surface, Lathe, Sweep, Curve, Extrude, and BeveL, Loft,
and Bevel. Create three-dimensional objects based on splines. Use NURBS to create
three-dimensional objects. Two types of NURBS curves and surfaces: Point and CV.
Floating NURBS panel. Basic techniques for working with NURBS curves and
surfaces. Sub-Object mode.

The list of practical (seminar) and/or laboratory work/tasks by academic
discipline is given in the table. 2

Table 2

List of practical (seminar) and/or laboratory classes/tasks

Name of the topic
and / or task

Content

Topic 1. Task 1.

Learning the mathcad interface

Topic 1. Task 2.

Creating 3D objects in the mathcad environment

Topic 2. Task 3.

Exploring the interface of the Incendia 3D fractal generator

Topic 2. Task 4.

Creating 3D fractals in the Incendia environment

Topic 3. Task 5.

Creating 3D scene objects in 3ds max based on Editable Mesh
and Editable Poly

Topic 3. Task 5.

Creating 3D scene objects in 3ds max based on Editable Patch
and NURBS Surface

Topic 4. Task 6.

Study of lecture material, preparation for laboratory classes.

Topic 4. Task 7.

Creating complex geometric 3D scene objects in 3ds max
based on spline shapes

Topic 4. Task 8.

Creating 3D scene objects in 3ds max based on NURBS
Surface

The list of independent work by academic discipline is given in the table. 3

Table 3
List of independent work

Name of the topic and / or task Content

Topicl-4

Study of lecture material

Topicl-4

Preparation for laboratory classes




The number of hours of lectures, practical (seminar) and/or laboratory classes and
hours of independent work are given in the work plan (technological map) for the
academic discipline.

TEACHING AND LEARNING METHODS
The teaching methods used are aimed at activating and stimulating the learning
and cognitive activity of higher education students. They are realized through the
explanatory and illustrative method in lectures and the reproductive method in
laboratory classes. Namely: presentations, illustrations (lectures 1-4), work in small
groups (laboratory work 1-4)

ASSESSMENT FORMS AND METHODS

The university uses a 100-point accumulative system for evaluating the learning
outcomes of students of higher education.

Current control is carried out during lecture, practical, laboratory and seminar
classes and has the purpose of checking the level of preparedness of the student of
higher education for the performance of specific work and is evaluated by the sum of
points scored:

for disciplines with a form of semester credit control: the maximum amount is
100 points; the minimum amount is 60 points.

The final control includes the semester control and certification of the student
of higher education.

Semester control is conducted in the form. differentiated credit or credit. The
maximum rating for the study of the discipline during the semesters is estimated by the
sum of points and is 100 points.

To evaluate the work of students in the first semester, the final grade is calculated
as the sum of the marks for the performance and defense of laboratory work:

Current control: defense of laboratory works (80 points), individual educational
and research tasks (20 points).

More detailed information about the evaluation system is given in the work plan
(technological map) for the academic discipline.
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