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Abstract— At this article we discuss the practice results of
using theMathCAD and Multisim software products on a
practical training course «The theory of electric and magnetic
circuits and the Field theory». There are 3300 variants of
problems on 33 themes in 11 course sections developed. Each
topic is consisted of a control sample calculation in MathCAD
environment and a calculation check of the virtual circuit
model, implemented in the M ultisim environment.
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At the present stage of a human society developmel

technical progress has high requirements to theeggsso of
training of specialists in technical colleges. Tihereasing
role of the computer in science and technology khou
adequately correspond to its role as important liamnyi
means in technical education. In this case, theradiction
between the information saturation of special gisogs and
deficiency classroom time can be resolved by intobidn
to modern computer technology in the educationat@ss.

On the basis of discussed problem methodology lie
more than ten years author experience and resulising
the different versions of the software: MathCAD, VIAAB
application  with  Simulink,  Multisim  (Electronics

Workbench ®), AutoCAD, Power Point and LabVIEW ™

in teaching training engineers electro mechanicfémm
National Research Polytechnic University and ele&kr
engineering majors in Perm Institute of Railway rnigport.
In this case, the information collected by the auttiuring
his visits to the technical universities of GermaAystria,
France and the USA [1-4] is also used.

At this research we discuss the practice resultsily
the software products MathCAD and Multisim on agtical
training course «The theory of electric and magneéticuits
and the Field theory».

Applying of the spoken software allows different
stages of learning process to organize the indalidu
student's interactive work on the computer, wheerhost
part of his or her time the student works indepetigieThis
may be the work on individual tasks, which are ésktio
students at home. Also it could be the group sassibeld
in the computer lab under the supervision of tlaeher with
using specially designed electronic guides, whidedu
MathCAD and Multisim (MathCAD to perform

V-1

mail.ru

calculations, Multisim - for check the correctnest a
virtual circuit model calculation) and implementirthe
principle of "do as | do."

A distinctive feature of the specified software guots
use in educational process is that they allow radéckly,
visually and elegantly to solve calculation, anabf
graphical tasks and modeling tasks without coding
algorithms, i.e. in their natural view, and alsorépresent
results of calculations in various forms. This nmkié
possible to concentrate basic attention of studéntthe
performance of individual tasks for studied disicip] not
on programming techniques.

Now 3300 variants of problems on 33 themes of

following 11 sections of a course are developed:

Linear circuits DC;

Linear-phase circuits of sinusoidal cutren
Circuits with mutual induction;

Linear two-port networks;

Three-phase circuits;

Linear circuits of non-sinusoidal current;

Transients in linear circuits;

Circuits with distributed parameters;
Nonlinear circuits;

Magnetic circuits;

Field Theory.

At performance of individual tasks double-digit iagt
number corresponding to the last two digits of teeord-
book is set to the student. By the first (penultehadigit
student chooses a line in the table source dathetdask,
and by the second (last) - number of a varianhefsftheme,
i.e., there are 100 variants of solutions for edabkk
provided. Each topic is consisted of a control damp
calculation in MathCAD environment and a calculatio
check of the virtual circuit model, implemented ihe
Multisim environment. A presentation variety of tresults
allows the student to independently estimate thermacy of
the calculations and also to understand, learnighysodes
of electric & magnetic circuits and problems inl&itheory.

At the present time in Science and Technology
Publishing House of St. Petersburg the collectibriasks



[5], Fig. is published in Russian, in which in thleort form
you may find the theory on each theme, tasks veriand
methodical instructions of using MathCAD and Muittis
for performance of electro technical calculatiomsl ahe
made virtual circuit model check-up results. Thedied
collection of DVD-ROM includes all the test casegich
any student can, if desired, in the process ofpeddent
work to change and to adapt to the task of hisawsi In
addition the disc contains distributions of 30-dsackage
versions MathCAD and Multisim and video tutoriatdine.
According to the author, this book and DVD-ROM vbk
useful and in demand by students of universitiestgtal
engineering specialties all forms of education,ludimng
students of the new forms of studying - distancdinen
education, as well as teachers conducting cour3®gfand
course training.

Mathcad

-TEOPVIiI N NPAKTUKA MNPOBE,
SNIEKTPOTEXHUYECKNX PACH

B cpepe "
Mathcad u Multisim

[aHHas KkHura npor|
npoayktos Mathcad un Munlslm (Eledmnm Workbench) ans
CaMOCTOSTENbHOMO PELLEHUsI 33a4 MO OCHOBHBIM pa3fenam
yyebHoro kypca «Teops (OCHOBbI

COGOpHUK cocTouT K3 11 mas, B KOTOPbIX B xpa'rmn dopme

npyBEaEHb! CBEIEHIS U3 TEOPM, [aHbI METOAMYECKUE YKa3aHust
no pacuera n " KoTOpble

3300 BapuaHTOB 33dad Mo 33 TemaMm, BKMOYasi KOHTPOMbHbIE
npUMEpbI MO KaXKAoM Teme. B KoHTponbHbIX Npumepax Mathcad
MCNONb3yeTcA ANs  BbINONHEHWs pacyetos, Multisim — ans
pacyera Ha BUPTyanbHOM

p:
Mozeny Lenu.

CBOpHUK 3aa4 MpeHasHaqeH ANsi CTYAEHTOB JMeKTPOTEXHNYEC-
eLanbHOCTel TEXHUYECKNX By30B BCEX (hopM oByuerus, B
M__ & HOBO/ (OpMbl OBYYEeHMss — [AUCTAHLIMOHHOTO
" a Talke ANA NpenoaaBateneil BeayLvx
JeribHbIMI [1aBaMi CGOPHIKA MOryT
HEAMNEKTPOTEXHMHECKNX
Kypcbl  «OCHOBbI
H1ka OCHOBaMM

€ AaHHble
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