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Now it has become actually touse information technologies in the training course for pupils and students. Lots
of new methods are used and thought out for the organization of more convenient perception and effective under-
standing of material by pupils [1]. Properly worked out courseware will provide more convenient «dialogue» with
the user, and also will allow to practice in any comfortable place. Using of the courseware helps to improve percep-
tion of information by students and that helps to reduce stress for the teacher and gives the possibility of remote

training for the lesson (lecture, laboratory work) [2].
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Development of the courseware is carried
out on the example of the topic «Placement of
Regular Service Centre» in the course «Logis-
tics». The courseware consists of three modules:

1) «theoretical material»;

2) «testy;

3) «training simulator.

In the «theoretical material» module lec-
ture on the subject «placement of regular ser-
vice centers» is represented for the students.
This module consists of four blocks:

1. Introduction.

2. Necessary specifications.

3. Algorithm.

3.1. Textual algorithm description.

3.2. Formal algorithm description in the
form of the flowchart.

4. Example solution.

All blocks provide the use of hyperlinks.
That is made in order to help the student who
doesn’t know any definition or phrase, don’t
spend his time and just click on definition to fol-
low the link to receive additional information.

In the «test» module the student is given
the opportunity to check the learned material.
The student has to answer questions on this
topic. In this module questions of bothtypes,
closed and opened, were used. Open questions
assume a definite answer which the student has
to enter by itself (Fig. 1). Closed questions are
questions in which some variants of answers
are provided to the student and he has to choose
one or more, that are correct (Fig. 2).

Open questions allow the student to en-
ter the answer in numeral or wordform. The
closed question means oneor more correct an-
swersfrom several variants.

In the «training simulator» module the
student needs to analyse a matrix and to pro-
cess data by Floyd-Uorshella algorithm for
the purpose to find minimum value for opti-
mum placement of regular service centers. The
«training simulator» module will work in two
modes: «Demo» and «Control». The «Demo»
mode will allow the student to look on a con-

crete example as standard problems are solved.
The «Control» mode will allow to reveal ex-
tent of understanding of the studied material
in points.
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Fig. 2. The closed question with one variant of the
answer

At an entrance to the «training simulator»,
the student is given the opportunity to choose
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dimension of a matrix. After that the student
gets on a slide, where the matrix with values
depending on the chosen dimension is repre-
sented, with the «find» buttons (Fig. 3).

ments of the corresponding line and column on
a weight vector to find optimum point of place-
ment of a regular service center (Fig. 5).
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Fig. 3. Matrix of the Shortest Distances

By pressing the «find» button, the «train-
ing simulator» will show to the student how to
find the shortest way from each top to another
and to find among them the minimum value
by searching all over possible ways by Floyd-
Uorshalla algorithm. The minimum value will
be marked out with green color (Fig. 4).
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Fig. 4. Search of all available values of top.
Finding of the minimum value

After that the student has to press the but-
ton «return to an initial matrix» and in the initial
matrix value will be illuminated by green color.

The student has to find all values in the ma-
trix and after that it becomes possible to receive a
total matrix of the shortest distances. After find-
ing of a total matrix of the shortest distances, the
student is given the opportunity to look how the
calculation of the sum of multiplications of ele-
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formula: costi]:=cost[i*D[ij]*p(i]*c2 + d[i.i*p[il*cl

Cycleoni from 1 to 7

i=1: Cycle on j from 1 to 7:

J=1: cost [1]:=0+ DL 1*p1]=0+0%80=0

j=2: cost [1]:= cost [1]1+D(1,2]*p[2]-0+9* 100-900

calculzted from the value of

=3 cost [1]:= cost [11+D[1,3]*p[3]=000+10°140=2300
e cost [1]:= cost [1+D[1.4]%p[4]=2300+15%90=3650
J=5: cost [1]:= cost [1][+D[1,5]%p[5]=3650+11%60-4310
=6 cost [1]:= cost [1]+D[1,6]*PlE]=4310+17*50=5160
J=T cost [1]:=cost [1J+D[1.7]*plT]=S160+24*40=6120

Fig. 5. Calculation of the sum of multiplications of
elements of a line and column on a weight
vector

The number of pupils is generated in a ran-
dom manner, the student has to press by terns
the buttons «point 1», «point 2», etc. Then the
student has to press the button «calculate value
on a formula» and nearby the result on point 1
will be output, then, in this case, he has to look
at results at all 7 points.

After that the student gets on a slide in
which when pressing the button «value in
point 1» all answers of the previous slide (to
Fig. 6) will be output.
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Fig. 6. Finding of point and number of ucheniko-
kilometers where it is necessary to arrange
school

By pressing the «point in which it is neces-
sary to arrange school» button, he in this case,
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will receive top 2, when pressing the «number
of ucheniko-kilometers on the way to school»
button value 3440 will be removed.

In the «control» mode the student should
enter all values manually, there will be no
prompts, at incorrect value introduction two
times, The student won’t be able to pass to the
following stage of the solution of a task, if he
has entered incorrect answer two times, in this
case he should choose other task and to start
solving it again.

The advantage of this practical work is cas-
ual generation of matrixes by the computer (on
the set set of parameters) that allows to provide
always to students various tasks in a look con-
venient for visual perception [3].

Development of the courseware is car-
ried out in the programming environment
Adobe Flash, allowing quickly and effective-
ly to create highly — interactive appendices.
The courseware has to help the teacher with
examination of students and increase interest

of students in the course of material study-
ing. This laboratory courseware will allow
to bring teaching process to new level and to
increase quality of training in the field of ap-
plied mathematics, information technologies
and logistics [4].
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