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Introduction

Modern approaches to teaching engineering dis@gplhequire significantly
transformed into educational practice the lateghous of scientific knowledge.
Among some of the most important experimental nathrare currently based on
modern computer technology.

In the field of technical computing experimentshailse and continues to be
used primarily to conduct experimental activitiés evaluation and treatment of
experimental data and their presentation. Anotlossibility is simulation and
modeling or forecasting results.

Teaching is generally technically oriented subjeets be understood accord-
ing to J. Stoffa [2000] as a systematic and cdetlgbrocess of intentional forma-
tion of personality in relation to technology sattit got brought up in the process
of educating the correct attitudes towards techgyolnd the use of technology in
life (the creation of so-called technical literacfhese goals must be achieved on
a scientific basis, consciously and activitiesgiaimhg to technology, with which it
encounters in the life of every individual, ie, aihimay affect his life. Content
and content is in understanding the links betweehrtology, society and nature.
It is therefore a highly versatile content of techheducation, covering a wide
range of techniques and activities associatedtiviliechnology.

In the implementation of technically-oriented trag courses are created
[Krop& 2004]:

- knowledge about technology, its manufacture and use

- skills, habits and skills in the implementatioraofivities related to technology;
— creative skills and ability to work with technolqgy

— positive relationships.

1. The technical experiment and modeling

Technical experiment is an important part of treiég process and allows
thorough mastery of knowledge. It is actually aplementation of the heuristic
method of exposure to new knowledge through eldabopaocedures for the
examination, observation, measurement and evatuafiobserved or otherwise
sensually perceived and therefore exact, ie, mawsthre property identified in
order to obtain new information on the phenomerton[Ekara 1996].
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Technical experiment in the teaching process degelodependent and
creative activity and logical thinking, speakingligiles of students, a positive
attitude toward technology, developing new oppaties for detecting patterns
and knowledge.

The technical realization of the experiment vemysely related to the con-
cept of modeling. Model and modeling is derivednirdhe Latin modus,
modulas which meant peace, design, method. Modekant a simplification of
the real purpose or the abstract object that has@ime physical nature as the
original [Novak 1997: 56]. Model in a technical eximent is a means to an un-
derstanding and actually represents a bridge battheery and objective reality.

The basic function of an explanatory model is ecfiom that allows you to
find solutions to the problem. The basis of theilsirity is of the relationship
between reality and model their behaviour or sirtiéss.

2. Construction kits and virtualization

Among the primary means of instruction in techricakiented courses at
many elementary, middle and high schools are wgrkiith various types of
technical construction. From the perspective ofteleal engineering are mainly
electrical and electronic kits. The aim of usingd# kits is to teach pupils and
students a simple form with basic knowledge of teleal engineering and elec-
tronics, to deepen and broaden their knowledgendftheoretical knowledge of
electrical engineering and electronics, to creaté Enprove work skills and
habits and to help develop logical and creativiekiing.

The name of technical kit can be understood a$ af seticles for the com-
pilation and in any merger, often well-defined anitheir assembly and disas-
sembly. From the pedagogical point of view is dedfiras a tool kit that allows
you to build technical objects (devices) given deéined components and struc-
tures [Chamilla 1982].

According to the dictionary [8ietek a kol. 1985] kits are generally defined
as a unified, mutually compatible physical and ¢agifunctional parts (blocks),
which enables to create reports for various inthisépplications or laboratory
nature. It is therefore a kind of a set of artidlmsthe compilation or associated
in some units, enabling relatively easy disassenibhe definition can be re-
ferred to perceive that the possibility of drawing individual devices are to
some extent have been pre-defined components amdelpective structures.

From the perspective of the learning process isbdmc purpose of con-
struction:

- increase the effectiveness of teaching;

— closer to the field of technology;

— explain the fundamental laws, concepts and priasipl
- help thinking about and solving problems;
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— stimulate imagination and creativity;
— introduce playful elements into teaching;
- etc.

According to A. Chamilly [Chamilla 1982] is the wess of compiling using
kits always closely linked with mental processeshsas imagination, fantasy,
technical creative thinking etc. have a significanrftuence on the personality
development of pupils.

With the development of information technology aswhstruction are be-
ginning to associate with computer technology [Rfjdbvarizka 2006: 147]
and is also fully replace the physical appeararicdésanodular virtual reality.
Technical experiment and in the case of this kitdonect the computer (or part
thereof) becomes a new character, a new dimen&eplace the kit but if
a computer program, we’ll get into the virtual wbdonstruction. These are very
close to today’s children and computer games, whichow accompanied not
only on the Playstation, computers, the Internet abso mobile phones.

Virtual kits are computerized form real construntkits, the components
or entire modules, measuring devices and switckiegnents are formed by
a special computer program, either in flesh or msnations on the Internet
[Lanicek 2002; Michael 2001]. Examples of Internet apgtilens can be
a Set EDU, or Electronic Puzzfe If these kits are implemented correctly and
can be used as a real kit to assist students mirawg knowledge and skills in
engineering or technological processes.

A great advantage of virtual construction is esgcaffordability, ease of
implement ability and the safety and reliabilityher ,design” virtual program-
ming parts kits are in a closed system that caampurther limited by the pro-
gram and the number of models database componenisvizes. Virtual asset
construction, in addition to the above, the simpli@and intuitiveness of the
work in the field of electronics and that the colegicircuits are arranged, ar-
rangement of individual elements and functionalck$oincluding a leadership
connecting lines (cables) is illustrative. Teachimgirtual construction kits can
greatly distinguish the process of a student's vemrdt transfer it easily into the
home environment (whether by license or work on ribewvork). In terms of
teaching, however, is a major lack of real inapitiv see the blocks, compo-
nents, and devices fair, he is physically impossibl,feel”.

The vast majority of virtual instruments in theldieof electrical and elec-
tronics work based on the electrical schematicrdiagof the brand. The excep-
tion is the virtual construction — Multimedia Labtory Edison (for electrical
and electronics) — see fig®. TThese program use a virtual 3D environment that
accurately simulates reality.

L http://mww.el-go.pl/en/schematicTools.asp
2 http://it.pedf.cuni.cz/strstud/puzzle
3 http://designsoftware.com
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Fig. 1. Virtual kits — Edison

Virtual construction kits due to its ‘virtualityan easily run both in student per-
formance when students are working individuallpeitat school or home environ-
ment (students can perform experiments and usagntbrnet for videoconferenc-
ing), and the demonstration, the teacher usingslide projector and interactive
whiteboard or a web camera program uses to expbaicepts, demonstration of the
functionality circuits or to check pupils knowledged skills (which can be applied
in school and in the case of web cameras and hormieement). These methods
can be combined with each other just for using egheras and the internet.

Higher levels of virtual building blocks are powdrforms of simulation
systems, analyzing, designing and testing in riea tand in the case of elec-
tronics and PCB design. These systems allow ngttbtiel virtual work, as well
as linking computers with specialized hardware. Thenputer can thus be-
come a powerful, multifunction T & M instrument. Aaxample may be pro-
gram TINA — see fig. Zeor Multisim — see fig Zb

Conclusions

The current technology — modern technology-baséatrimation and com-
munication technologies (ICT) brings with it the engence of new techniques
and methods of experimental work, which is inevitateflected in preparing
young people for future careers.

Electrical engineering is still developing. The giree is already common
for the management, control and electrical consydtems using computers.
This trend must necessarily respond to educatical &vels, which is part of

4 http://designsoftware.com
5 http://www.electronicsworkbench.com
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the electronics in his didactic transformed forrhraugh the transformation of
teaching ensures that learning content is age pppte student and graduate
profiles. An obvious part of these transformatiares Electrical and construction.
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Fig. 2. Virtual electronic laboratory systems: TINA (a), Multisim (b)
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Abstract

Electronics is one of the fastest developing brasatf technology. Teach-
ing the contents in the scope of electronics ghalbne of the most significant
elements of technical education at all stages ota&tibn. The article presents
the opportunities of computer software allowing émnstructing and verifying
virtual electronic systems.
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Wirtualne konstrukcje elektroniczne w nauczaniu tegniki

Streszczenie

Elektronika jest jednz najszybciej rozwijagych st gakzi techniki. Nauczanie
tresci z zakresu elektroniki powinno byednym z wanych elementéw naucza-
nia techniki na wszystkich poziomach ksztalceniaaykule przedstawione s
mozliwosci programow komputerowych, urdaviajacych konstruowanie i we-
ryfikowanie wirtualnych uktadow elektronicznych.

Stowa kluczowe: wirtualne modelowanie, elektronika, komputerosredki
nauczania.
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