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Motivation

The study of geometry
the unpopularity and the difficulty of studying geometry

How to increase the interest of students in studying
geometry
the integration of computer software in the teaching process

3D geometric modeling
geometry in the space

geometry of surfaces

Geometry in digital surface reconstruction from
point clouds

Conclusion and future work
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Geometryy

the study of properties and relations of geometric figures

an independent discipline with many branches

Euclidean geometry, differential geometry, algebraic geometry, topology,
no-Euclideangeomet ry, computational geom

useful for learning other branches of mathematics and it can
also be used in a wide range of scientific and technical
disciplines

geometrical drawings has become the language of designers,
engineers and architects

classical geometry, descriptive geometry, and
computational geometry

the main field of our interest
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Geometryy

descriptive geometry i geometric constructions in the plane and in the
space, projections, geometry of curves and surfaces, mainly it is geometry
which allows the representation of three dimensional objects in two
dimensions

classical geometry i geometry of the Euclidean plane and space

computational geometry T branch of computer science devoted to the study
of geometric algorithms for various practical applications

our aim is to show practical uses of geometry

we will focus on examples of using geometry of surfaces, three
dimensional geometry and illustrations of geometric algorithms in
computational geometry which | use in my scientific research
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Geometryy

Geometry is important for everyone
not only for technicians, designers, architects, builders or civil engineers
we all need good visual imagination in our everyday life as well

2D and 3D shapes which surround us are originated in geometry
the world we live in is influenced by geometry

if we know how to understand and apply the relationship between shapes and
Sizes we can use it more efficiently

The study of geometry develops logical reasoning and
deductive thinking which helps us expand both mentally
and mathematically

LEARN TO USE GEOMETRY = LEARN TO THINK LOGICALLY
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The study\yob ge@netniry

The current predominant view - classical geometry is not
Important and useful

drawings of classical geometry can be replaced by the outputs of
modern computer software

BE CAREFUL!

of course, computers can help us to solve geometric problems and to increase
the efficiency of our work but we still have to know the basic principles and
rules in geometry

Good knowledge of geometry can be very useful in
scientific research in the area of practice of classical and
applied geometry
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How tooingrease dhen miernestkin
studyyngcggemetey

My own experiences with teaching at university

What can be done to make college geometry more
understandable?

work mainly with undergraduate students

Good geometric imagination and perception is very important
for understanding constructions in geometry

not possible to memorize the constructions, we have to understand
geometric problems

Geometric examples for the development of spatial imagination
Use of the physical models (students can create themselves)

Put emphasis on the usage of geometry in practice
architecture, design, building prat
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Howy tooincrease dhe) miernestin: in
studyyngcggemetey ry

What is missing?
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studyyngcggemetey ry
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How many cubes do
you see in the
picture?
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3D geamettic modeliagng

Use of computers in the teaching process
another possible approach
Interesting, attractive and motivational for students, very current

computers influence our everyday life including geometry i we have to
follow the general trend

mathematical and modeling computer software can bring new
possibilities in learning and teaching geometry
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Computer-aided design (CAD) ‘ =—

commonly used in the process of design, design documentation,
construction and manufacturing processes
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3D geametticmodsliagng

In my lessons | work mainly with
Rhinoceros - NURBS modeling for Windows (Rhino)
MATLAB i mathematical software
Maple T mathematical software
Cabri Il Plus, Cabri 3D
GeoGebra

There exist alternative software which are free of charge

Nowadays we have extensive database of geometric tasks,
Images and 3D models T the outputs of these software

http://www.surynkova.info

Following pictures | made in Rhinoceros
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Geometnyyinrthé spacece
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Geometnyyinrthé spacece

The same task in 3D
modeling computer
software

\

we can change the view of a designhed object
these tools can help for better understanding the geometric situations mainly in
the space

we can see spatial geometric objects from another view so it can be clearer how
it looks like
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Geometnyyinrthé spacece

top view front view

The same task in 3D
modeling computer
software
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Geometnyyinrthé spacece

The same task in 3D modeling
computer software

situation in the space with the
determination of linear perspective (S is
the center of the projection and 77 is the
projection plane) and the projected
image

there are also illustrated imaginary
cones of perspective sight
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Geometnyyinrthe space:ce

If we work with similar computer modeling, we have to know
geometric principles not only the special tools and functions
which that software provides

on one hand these software are useful aid in the popularization of
geometry in general

on the other hand we need to understand geometry
the construction of the models is not just a computer amusement

Mainly mathematical and modeling computer software can
motivate our students to discover the beauty of geometry

then students have to learn geometry in classical way
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Geometrnyyinrthé spacece

top view front view

Intersection curves of two surfaces of revolution
- typical example from descriptive geometry
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Geometryyinrthée spacece

The use of appropriate
perspective or parallel views to
illustrate spatial situations
has the main advantage
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Geometnyyinrthé spacece
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Geometryyob syrfaces: s

The next important branch of descriptive geometry is the
study of surfaces

surfaces arise in a variety of applications, including art,
architecture, and design

traditional surface classes are largely based on a simple
kinematic generation - they are swept by a profile curve
undergoing a smooth motion

descriptive geometry studies the determinations and properties
of surfaces

3D modeling computer software is very good helper again

now we can also use the animation for illustration the generation
of surfaces
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Geometnyyob surfaces: s

The generation of surface of revolution by rotating a curve about an axis.
Every point of the curve describes a circle with the centre on the axis.
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Geometrnyyob surfaces: s

The generation of helical surfaces by helical motion a curve about an axis.
Every point of the curve describes a helix with the same axis as the axis of
surface.
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