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INCLUSIVE COMPETITIONS IN MATHEMATICS

Elts Abel
University of Tartu, Estonia

Abstract. The present paper describes one inclusive team competition,
developed by the author, and presents examples of how this competition
provides opportunities for the creative work of students, teachers and
mathematicians.

Keywords: competition problems, inclusive competition, related
activities, team competition.

Introduction

During the last thirty years the number of various mathematics
competitions has grown greatly. The meaning of the word "competition" has
become much more general than the traditional meaning of a National
Olympiad. Inclusive competitions, designed for students of all standards, gave
them an opportunity to experience some mathematics beyond their normal
classroom activities, especially to the pupils of average mathematical ability
(see [4]). To this category of competitions belong such well-known and
respected competitions as Kangaroo, UK Challenges and ASHME.

The following aspects characterise these competitions:

* they are individual contests

* they are open to all pupils

* papers consist of 25 — 30 multiple-choice questions

* answers are easily encoded for machine scoring

* written solutions or proofs are not required.

The team competition "Virumaa"

The annual mathematical team competition "Virumaa" (TCV) started in
1995 as a one-day event for the pupils of average mathematical ability from
schools of Eastern and Western Virumaa counties of Estonia (see [1-2]). The
fundamental goal of the teachers of mathematics and educators in organising
the TCV is to develop interest in the subject and find talented students. The
TCV is held in March and organised on a rotation basis by one of the schools of
the competing counties.

Every school from these two counties may enter one four-member team of
juniors (grades 8. — 9., at least two members from grade 8) and one four-
member team of seniors (grades 10. — 12., at least one member from each
grade). The total number of teams reaches to 60.
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The papers for two age groups are different. Considering the ethnic
composition of the population in these regions, the collections of problems
have been submitted in two languages: in Estonian and Russian.

The TCV has two consecutive rounds in one day.

* First round is an individual work (multiple-choice paper, 16 questions,
30 minutes). Pupils enter their personal details, the name of the team and
answers in a special table. The answers are marked by the teachers of
mathematics. Two points are awarded for each correct answer, each incorrect
answer loses 1 point. Every team gets the number of points, which is equal to
the arithmetic mean of the results of four team members.

* The second round is a group work (one-hour paper, 20 short-answer
questions). Each team writes its short answers in one special table. The team is
also recommended to present short written solutions, but it is absolutely
voluntary. The group works are also graded by the teachers of mathematics.
Each right answer gives 3 points for the team. An incorrect answer gives 0, but
if the solution is presented and a part of it is correct, 1 point or even 2 points are
possible.

Six most successful teams in both age groups are awarded with certificates
and prizes.

The problems from the TCV

The competition "Virumaa" involves the main areas of school
mathematics and is based on the core of the curriculum. The questions are easy
or of middle level, but mostly non-routine "think deeply" problems which
require some special insight. Because of the fact that calculators are not
allowed, the questions where a hand calculator makes the problem much easier,
could not be used.

Traditionally, each competition paper consists of two questions to
introduce students with the cultural context and the history of mathematics.
These problems are written on the basis of textbooks and an encyclopedia (see
[3]). The first book of problems from TCV, covering the five competitions
from 1995 — 1999, is available in Estonian and Russian (see [2]).

Sample 1. (Junior, 2005) If CXXIV is a number, written in Roman
numerals, then three quarters of it is equal to

A 36 B 20 C 16 D 93 E 31

Sample 2. (Senior, 2000) Which of the following numbers, written in
Roman numerals, is a perfect square of an integer ?

A CXI B CLXV  C XCIlI D CCIV E CXLIV

Sample 3. (Junior, 2001) If a @ b=>b(a—>b),what is the value of
4@ 7?

A 28 B 21 C -12 D 21 E 28

8
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Sample 4. (Senior, 2005) 1If f (x):xz—l, what is the value of
J(f0)?
A0 B -1 C 2 D x’-1 E (xX-1)

Sample 5. (Junior, 2002) The Old Babylonians took the perimeter of the
regular hexagon to be equal to the cicrcumference of its circum circle. What did
the Babylonians take for the value of 7 ?

Sample 6. (Senior, 2001) The Old Egyptians took the area of the circle to
be equal to the area of the square, the side of which is g of the diameter of this
circle. What did the Egyptians take for the value of 7 ?

Sample 7. (Junior, 2003) Give a name of a famous mathematician and
explain why he/she has become well known.

Sample 8. (Senior, 2000) Give three names of the authors of the
mathematics textbooks.

Sample 9. (Junior, 2001) In triangle ABC the bisectors AK and CL meet at
0,AC=BCand Z LOK =110". Find the angles of the triangle ABC.

Sample 10. (Senior, 2002) The bisector of the right angle in a right-angled
triangle divides the triangle into two congruent triangles. If the bisector has
length 8 cm, find the sides of this triangle.

Related activities

The problem solving sessions are not the only events during this long
Math Day. As the answers to the questions are made available right after the
sessions, every team has a short discussion on problems with their teacher of
mathematics (the leader of the team). After lunch pupils have an excursion or
meet mathematicians or visit museums, etc. At the same time the teachers and
the compilers of problems have a meeting. First, the second part of papers are
graded. Second, the solutions are discussed. Third, some recommendations are
given how to use the competition problems in classroom teaching to stimulate
and motivate a large number of pupils to learn and enjoy mathematics and how
to involve the interested students in year-round problem-solving activities.

Next, the meeting of contestants, teachers and mathematicians will begin,
where the problem-solving methods and strategies are discussed.

Finally, at the end of the very busy day, the awarding ceremony and a
concert of the students from the host school will start.
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During the year several teachers organise problem-solving sessions in the
ordinary classrooms or in the math clubs to find the full solutions for all
competition questions and to discuss the different solving methods and
strategies. Some of the questions are used in school contests to find the best
solvers for the next year team competition.

Conclusion

According to our observations and experience (see [1]) the regional
competitions, considering the local features, exert a great influence on learning
and teaching of mathematics and provide varied opportunities for the creative
work of students, teachers, mathematicians, teacher trainers, educators and
problem creators.
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FIRST-FORM PUPILS’ LEARNING RESULTS AND
PROGRESS IN MATHEMATICS'

Jiiri Afanasjev, Anu Palu
University of Tartu, Estonia

Abstract. Based on the results of the initial and first mathematics
knowledge tests held under the IPMA project the attainment of first grade
pupils in Estonia is described. Also the tests summary results as well as
individual problems and their grouping are examined.

Keywords: first grade, final knowledge, initial knowledge, mathematics
attainment, longitudinal testing, primary education, status groups

" The study described herein was conducted with the support of the Estonian Science
Foundation Grant No. 6453.
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Tests used and contingent of pupils tested

The international project to investigate pupil attainment in mathematics,
IPMA (International Project on Mathematical Attainment), was launched in
1999 by CIMT (Centre for Innovation in Mathematics Teaching) operating at
Exeter University, England. The project has been designed as a longitudinal
study investigating the attainment in mathematics of the same pupils from
entering Grade 1 (age 7+) to end of primary school (age 13+) (Anon. 1, 1999).
The project has been participated in its different stages by 19 countries (Anon.
2, 2002). Estonia joined IPMA in September 2002. According to the school
stage classification used in Estonia the project involves stages I and II, that is
grades 1-6. Initial Test0 (TO) was conducted in the first school week in
September 2002 and involved 359 first-graders from 22 schools. Of these,
45.7% were girls and 54.3% boys. Sixty-two percent were from urban schools
and 38% from rural schools. Main results of TO are presented in paper
(Afanasjev, 2004)

In this paper we present the results of a repeat test (Testl) conducted with
the same pupils as the TO at the end of the first school year (fourth week of
May 2003). The repeat test was taken by 345 pupils, putting the number of
drop-outs (pupils having changed the school) at 14, or 3.9% of those having
taken Test0. Of the drop-outs, 4 were boys and 10 were girls. Accordingly,
Testl (T1) was taken by 160 boys and 185 girls (46.4% and 53.6%
respectively). The distribution of pupils between rural and urban schools
remained the same. Likewise, there were no gender-related differences in the
ages of the remaining pupils.

Test0 comprised ten items, the results of which were assessed
dichotomously (false answer - 0, true - 1). Accordingly, the maximum score
was 10 points. Testl comprised twenty items, first ten of them being identical
to TO items. The results of T1 items were assessed dichotomously, as in TO.
Accordingly, the maximum score in T1 was 20 points. The text in Testl was as
follows (the invariant items are printed and marked here and below in Bold):

1. Complete the picture so that is has 7 DOTS EI

2. What is the number shown? I I I ' I I I I + I I
0 5 10

3. Fill in the missing numbers. a) 2+ 3 = |:| b) 4-1= Dc) 3+4=|:|

D4+ =9 98-[ 3 p[]+7=7

4. a) Write these numbers in order of increasing size: 12, 7, 15, 4, 1,

10, 18; b) Circle all odd numbers: 12, 7, 15, 4, 1, 10, 18.

5. a) Write the letter A on the third shape from the left; b)

Write the letter B on the fourth shape from the left; c)Write the

letter T on any triangle. ACIOOA IO AL

11
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6. Show with arrow the answer to each sum. The first one has
been done.

5+6 [+ 101 [z +5 1 bs—21 [us-s]
L N " N N N N N " " I N " N N " N " " " |

o 12 3 4 5 6 7 8 910 11 12 1314 15 1617 1819 20

7.What is the next number a) 3, 6, 9, 12,|:| b) 20, 18, 16, 14,|:|
c) 2, 6,10, 14,

The reliability of the tests was calculated as internal consistency by
Cronbach Alpha (for TO 0.74, for all T1 0.82 and for T1 invariant items part
0.62), which, due to the dichotomous assessment of the test results, is here
equivalent to the Kuder-Richardson Formula 20 (KR20). It means that the
reliability of our tests is at least satisfactory.

Testl results

The mean of test results and the standard deviations are given in Table 1.
As half of the 20 items of Test] were repeat items from TO the distribution of
results was non-symmetrical, with a very strong tendency towards higher
results. The test items were simple for the pupils, with nearly 40% of them
scoring 19 or 20 points (max. 20).

Mean (whole test 16.6

95% Confidence Interval for Mean | Lower Bound 16.3
Upper Bound 17.0

Median 17.0
Std. Deviation 33
Minimum 4.0
Maximum 20.0

Table 1. Summary results of Test1

The mean results of individual items, together with the 95% confidence
intervals, are given in Table 2. We see that T1 items may be classified into
three groups:

1) Items solved very well, with the percentage of correct results
exceeding 90 (T1_ item 3a, TI1 item 3¢, TI1 item _3b, TI1 item 1,
T1 item 6a, T1 item 6¢c, TI1_item 3e, TI1 item 6b, TI1_item_ 2,
T1_item_3d). This group may also be considered to include T1 item 6d
(success rate 88 %), which links it with the next group. Essentially, these items

12
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are about addition and subtraction within the range of the first twenty numbers,
and about the knowledge of number positions on the number scale.

2) The well-solved group comprises items with a 75-85% rate of correct
results (T1 item 5c, T1 item Sa, T1 item_3f, T1 item 4a, T1 item 5b).
The items here are characterised by being presented in textual form, the
understanding of which already demands certain skills of functional reading
and textual comprehension. It is also necessary here to be familiar with the
concepts of figure, third from left, fourth from right, ascending order, triangle.
Interestingly, it proved to be easier for the pupils to find a triangle from among
the figures (Item 5c) than to mark the fourth figure from the right (Item 5b).
The latter item, in turn, was solved somewhat but not significantly worse than
Item 5b, which required the finding of the figure third from the left.

3) The items solved significantly worse (correct results 63% or less)
than those in the above mentioned groups involved the determination of odd
numbers (T1_item_4b) and the continuation of a number series (T1_items 7 a,
b, ¢). These items are about finding a rule. A low success rate for such type of
items was something to be expected in that age group.

The gender and the age of the pupils had no statistically significant (0.05 level)
effect on their test results.

95% Confidence
Interval for Mean Percent of
Std. Lower Upper correct
Item Mean Error Bound Bound answers
T1_item_3a 0,99 0,11 0.98 0.99 98,8
T1_item_3c 0,98 0,15 0,96 0,99 97,7
T1_item_3b 0,96 0,20 0,94 0,98 95,9
T1 item_1 0,95 0,21 0,93 0,98 95,4
Tl item 6a 0,94 0,24 0,91 0,96 93,6
T1 item 6¢ 0,94 0,24 0,91 0,96 93,6
T1_item_3e 0,92 0,27 0,89 0,95 91,9
T1 item 6b 0,92 0,27 0,89 0,95 91,9
T1_item_2 0,91 0,28 0,88 0,94 91,3
T1 item_3d 0,91 0,29 0,88 0,94 90,7
T1_item_6d 0,88 0,33 0,84 0,91 87,5
Tl item 5c 0,82 0,38 0,78 0,86 82,3
T1 item Sa 0,82 0,39 0,78 0,86 81,7

13



Proceedings of the Conference Teaching mathematics: retrospective and perspectives

95% Confidence
Interval for Mean Percent of
Std. Lower Upper correct
Item Mean Error Bound Bound answers
T1_item_3f 0,80 0,40 0,76 0,85 80,3
T1 item_4a 0,79 0,41 0,75 0,83 78,8
T1 item_5b 0,76 0,43 0,71 0,80 75,7
Tl item 7a 0,63 0,48 0,58 0,68 62,9
T1_item_4b 0,61 0,49 0,56 0,66 60,9
T1 item 7b 0,58 0,49 0,53 0,63 58,3
Tl item 7c 0,54 0,50 0,49 0,59 53,9

Table 2. Results on Testl items

The progress of the pupils in the first school year

The movement of the pupils between the achievement level groups is
represented in Table 3. There, the achievement level groups have been formed
as follows. The Start level is described as the placement of a pupil on the scale
of Test0 summary results quartiles of 25 % (4 points), 50 % (6 points) and
75 % (8 points): “weak” — the result x is smaller than the 25 percentile (4
points, x<4); “fairly weak” — the result falls within the range of the 25
percentile to the 50 percentile (4 < x < 6); “fairly strong” — the result ranges
between the 50-75 percentile (6< x <8); and “strong” (x > 8). The End level
has been defined analogously, by a pupil’s placement into the respective
quartiles of Test] summary results (there, the quartiles correspond to 15, 17 and
19 points). Hereinafter, the achievement level groups thus defined are also
called status groups

Final level (T1 quartile group)
Fairly | Fairly
Start level (T0 quartile group) Weak | weak | strong | Strong Total
Weak Count 28 14 10 9 61
Percent 45.9 23.0 16.4 14.8 100.0
Fairly Count 28 14 18 16 76
weak Percent 36.8 18.4 23.7 21.1 100.0
Fairly Count 10 28 25 52 115
strong Percent 8.7 243 21.7 45.2 100.0
Strong Count 8 9 21 55 93
Percent 8.6 9.7 22.6 59.1 100.0
Total Count 74 65 74 132 345
Percent 214 18.8 21.4 38.3 100,0

14
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Table 3. The pupils’ placement in status groups

An analysis of the pupils’ movement across the status groups leads to the
following findings.

1) The positions of the pupils in the status groups have seen significant
changes during the first school year. Approximately one third of the pupils
(35 % of all the pupils, or 122 pupils) remained in exactly the same status
group.

2) Forty-seven percent of all the pupils (161 pupils) moved to a
neighbouring group; of these, slightly more than a half (84, or 24 % of all the
pupils) improved their status while 77 (22 % of all) dropped to a lower
neighbouring status group.

3) The status of 13 % of the pupils (45 pupils) changed by one group. Of
these, nearly two-thirds (26 pupils, or 8 % of all the pupils) improved their
status and slightly over one-third (19 pupils, or 5 % of all) dropped to a lower
rung on the status ladder.

4) The status of 5 % of the pupils (17 pupils) changed by two levels.
Nine pupils (2 % of all the pupils or 8 % of those experiencing a change in
status) moved from a weak group to a strong one. Eight pupils experienced a
descent in equivalent proportions. We illustrate the above in a summary table 4,
too.

Status change Unchanged | Upward movement | Downward movement
Number of pupils 122 119 104
Percent of pupils 35.4 34.5 30.1

Table 4. The pupils’ movement between the status groups during
the first school year

The pupils’ movement between the status groups bore no correlation with
their gender or age.

Summary

1. By the end of the first form pupils solve very well items involving
addition and subtraction within the range of the first twenty numbers and knew
very well the position of numbers on a number scale. The items presupposing
textual comprehension and functional reading skills were solved slightly worse
but well nevertheless. Typically of this age group, items involving the finding
of a certain mathematical rule (e.g. those requiring the continuation of a
number series) posed serious difficulties still.

2. The pupils’ movement between the achievement level groups (status
groups) established at the beginning and the end of the first school year was
fairly extensive. Approximately 2/3 of the pupils saw their status group

15



Proceedings of the Conference Teaching mathematics: retrospective and perspectives

changed. Of these, in turn, a half moved up the status ladder and the other half
moved down.

3. The gender and the age of the pupils had no statistically reliable effect
on the test results or on the pupils’ progress in mathematics in the first school
year.
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THE EVOLUTION OF INTERPRETATION METHOD IN
MATH CONTESTS

Agnis AndZans, Dace Bonka
University of Latvia, Latvia

Abstract. The interpretation method is one of general problem solving
methods in mathematics. It is closely connected with such approaches as
modeling, isomorphic mappings etc. In the educational process it demonstrates
the integrity of mathematics.

The main classes of the applications of this method and its development
are considered in the paper.

Keywords: elementary mathematics, interpretation, mathematical
contests.

Background

During last decades a considerable increase of the applications of
“elementary” methods in various branches of mathematics has taken place. In
some countries, modern elementary mathematics is recognized as an
independent subbranch of science (may be, under different names).

Mathematical contests and olympiads contain much elementary
mathematics beyond the school curricula. Contest problems are natural area in
which ideas and methods of elementary mathematics are developed and
demonstrated. There are serious mathematical investigations which were
originated by a single difficult olympiad problem.

Analyzing the sets of problems presented at mathematical contests on
national and international level one can find that there are some approaches
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which are used very often, though, of course, they are not applicable to all
problems. One of them is the method of interpretation.

Solving problems by means of the method of interpretation we first
translate a problem into an “appropriate language” in which its solution is much
easier or even trivial. It can also be said that we build a model of the problem,
solve the corresponding problem for the model and then translate the solution
back to the “original language”.

Most useful interpretations

Main appearances of the method of interpretation in math contests are as
follows (see [1]):

1. Interpretations of the problem by means of graphs.

1.1. Considering degrees of vertices of a graph.

1.2. Cyclomatics.

1.3. Coloured graphs.

1.4. Uses of the conditions of planarity.

1.5. Interpretations of games within graphs

2. Interpretations within other combinatorial structures.

2.1. Interpretations leading to the applications of minimax theorems.

2.2. Interpretations by matrices.

2.3. Interpretations by structures with geometrical regularities.

2.4. Interpretations of games within rectangular grid.

2.5. Proofs of identities using special interpretations.

3. Geometrical interpretations.

3.1. Interpretations in counting problems.

3.2. Proofs of inequalities.

3.2.1. Uses of the concept of length.

3.2.2. Uses of the concept of area.

3.2.3. Uses of the concept of vector.

3.2.4. Combined interpretations.

3.3. Stereometrical proofs of planimetry theorems.

3.3.1. Parallel projection.

3.3.2. Central projection.

3.3.3. Stereometrical interpretation of a plane figure.

3.4. Geometrical interpretations of problems in elementary number theory.

4. Modeling of one process by another.

4.1. Proofs of impossibility of an algorithm.

4.2. Analysis of algorithm.

4.2.1. Prediction of the result of the application of algorithm.

4.2.2. Proof of finiteness of algorithm.

5. Probabilistic proofs of algebraic inequalities.

6. Interpretations within a system of residues modulo n.

7. Interpretations of complex numbers via vectors and vice versa.
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8. Trigonometrical interpretations.

8.1. Interpretations in solving equations and systems of them.

8.2. Interpretations in the proofs of inequalities.

9. Interpretations in the problems on functional equations and on
axiomatics.

9.1. Proofs of independence.

9.2. Proofs of nonexistence.

10. Physical interpretations.

10.1 Mass center and its uses.

10.1.1. Incidence theorems.

10.1.2. Proofs of inequalities.

10.1.3. Calculating sums in a closed form.

10.2. Energy conservation law.

10.2.1. Proofs of existence and nonexistence of geometrical objects.

10.2.1. Proofs of existence and uniqueness in algebra.

10.3. The potential energy minimum principle and the equivalence of
dynamical and statistical conditions of equilibrium.

10.4. Applications of thermodynamical principles.

10.5. Applications of the continuity of physical processes which are used
as models for mathematical problems.

Early history

Historically the first appearances of the method of interpretation in math
contests were the uses of graphs in combinatorial problems, geometrical proofs
of algebraic identities/inequalities and the applications of the mass center to
geometry. (The books [2] and [3] were especially important for the latter.)

They were followed by applications of solid geometry to the proofs of
plane geometry theorems (see [4] and [5]).

Interpretations using the two-way counting in proofs of combinatorial
identities became popular with the appearance of the book [6]. Also a series of
articles “The Tales of the County Club” published in 70-ies in various
combinatorial journals were instrumental in spreading this type of problems.

The uses of probabilistic interpretations were stimulated by the appearance
of the article [7].

Latest developments

The uses of geometrical interpretations in the proofs of combinatorial
identities have become popular with the series of short notes published by The
Mathematical Association of America in “Mathematics Magazine” and “The
College Mathematics Journal” since 70-ies. They were collected and edited by
Roger B. Nelsen in [8] and [9]. We present here a characteristic example.

Problem. Prove that for Fibonacci sequence Fj=F, =1,

F,.» =F, +F,, the identity > + F¥ +...+ F,> =F,F,,, holds.
18
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Solution. See Fig. 1.

Fig. 1

Also trigonometrical interpretations have become popular. A lot of them
are collected in various chapters of [10].

The influence of theoretical computer science

The influence of "the great science" on mathematical contests is increasing
constantly. There are two main reasons for it:

1) the traditional areas of competition problems become more and more
exhausted, and a search for new topics is extended to other parts of
mathematics and related areas,

2) a big number of former participants of math contests who are now
active in research are involved into organization of contests today
(long- existing and also new ones which are organized in more and
more countries, regions, universities etc.) Naturally they bring the
spirit and areas of their research with them.

Computer science, though formally being not mathematics has made may
be the greatest influence on math contests. It is a "fresh area" where it is
relatively easy to find unexplored regions as sources of problems. Making some
accent on the algorithmic and combinatorial side of mathematics is quite
desirable, because relatively small attention is paid to it in traditional courses in
high school; creative teachers consider therefore introducing such topics into
"curricula" of math contests with enthusiasm.

The main classes of problems inspired by computer science to which the
method of interpretation is applied successfully are the following:

A. The development of combinatorial structures.

Problem. In a league of six teams each team is to play against every other
exactly twice. In one round each team plays against at most one other. The
schedule should be organized such that for any two rounds there is at most one
pair {A, B} of teams such that A plays against B in both of the rounds. What is
the smallest possible number of rounds?
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Solution. Let’s consider a regular pentagon and denote its vertices and
centre by 1, 2, 3, 4, 5, 6. Consider two figures each consisting of three line
segments:

1

| I
5
5 2 6 @2
\ 6/
4 €3 4 3
Fig. 2

All 10 possible positions of these figures (5 positions for each of them)
clearly provide a desired schedule for 10 rounds.

B. The analysis of the algorithms.

Problem. There is a tight hair-grass over the spring. A column consisting
of 5 red ants is moving along the hair-grass from the left bank to the right bank;
a column consisting of 5 black ants is moving along the hair-grass from the
right bank to the left bank. The velocities of all ants are the same; the distances
between them can be different. Whenever two ants meet each other they
immediately turn around and continue the movement. How much meetings will
take place on the hair-grass?

Solution. Let’s consider another process when the ants don’t turn around.
It is clear that for any place P and for any moment t there is an ant at P at the
moment t during the original process if and only if it takes place during the
introduced one. Therefore the number of meetings will be the same for both
processes. But it is clear that there will be 5 - 5 = 25 meetings during the second
process.

C. The strategies of games represented as algorithms in various numerical
systems.

Such examples can be found in [10] and [11]. In [11] also the
representations by the so called “surreal numbers” are used.

What can we expect further

The method of interpretations will still have an important role in math
competitions, especially in the last grades. It’s “expansion” to the school
curricula will depend on the general attitude toward mathematics. If advanced
mathematical education will be considered as an important educational task, the
method of interpretations can become the “crowning piece” of all high school
mathematics as it shows the integrity of mathematics and its close connections
with other exact disciplines.
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EXPERIENCE OF COOPERATION BETWEEN
LITHUANIA'S UNIVERSITIES AND SECONDARY
SCHOOLS

Antanas Apynis
Vilnius University, Lithuania

Keywords: cooperation, formal and informal mathematical education.

Mathematical education for young people cannot be a concern for
secondary schools or universities only. Being well prepared for his/her studies,
a young person will pursue his/her university studies with higher success,
whereas teachers of mathematics who work in accordance with well-prepared
curricula will achieve better results. Hence, cooperation between universities
and secondary schools is inevitable: it is both natural and essential.

These arecas of cooperation between Lithuania’s universities and
secondary schools could be singled out:

e Formal mathematical education;

e Informal mathematical education;

e Teacher training and qualification building.

Cooperation between universities and secondary schools became far more
significant in Lithuania after restoration of its independence. Universities
turned to become autonomous institutions of education and science. Moreover,
strategies and curricula of secondary education are produced here in Lithuania.
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Formal mathematical education is associated, in the first place, with the
content of mathematics curricula at secondary schools and gymnasia as well as
with their amount and textbooks. The current curriculum is the result of rather
long and lively discussions. Most active participants during these were experts
in mathematics methodology from Vilnius University, Vilnius Pedagogical
University and representatives of Lithuanian Association of Mathematics
Teachers. Three alternative projects of the curriculum were under discussion as
well as basic issues on what content of school mathematics is sufficient for
acquisition of general mathematical literacy and for preparation for one’s
studies at university. Both objectives are apparent at superficial sight only. If
one goes into question, one will notice that the notion of mathematical literacy
is very capacious: from knowing standard rules and formulas to ability to
construct mathematical models and apply contemporary computer technologies
for the analysis of problematic situations. Acquaintance with mathematical
statistics, integrals, and differential equations becomes somewhat inevitable
reality. Such conclusion is reinforced by the idea that part of secondary school
and gymnasium graduates will not study mathematics anymore. Hence topics of
modern mathematics should be included at least into the school mathematics
curriculum in the humanities stream (others will study the topics at university).
On the other hand, pupils who choose the humanities stream find mathematics
more difficult to study. Therefore, there is temptation to make the notion of
mathematical literacy narrower. The search for a happy medium is likely to be
the subject matter of permanent discussions in the future.

University teachers of mathematics can achieve their objectives with less
effort when students are highly capable and well prepared for their studies. This
is not, however, a question of the secondary school only. Another object of
discussions between mathematicians from universities and secondary schools
comes into light: coordination of curriculum content at secondary schools and
universities. Experience shows that it is not sufficient for a university to know
the list of topics of school mathematics. Moreover, one has to understand that
in principle all topics of modern mathematics (function, sequence, limit,
derivative, integral, probability, and random value) will have to be covered
from the beginning not only for would-be mathematicians or physicians but
also for economists, managers, business persons. The results of special pupil
testing and state examination in mathematics show that secondary school and
gymnasium graduates’ mathematical literacy is rather modest.

It should be mentioned that while optimising the pupil’s general learning
load, there was a decrease in the number of mathematics classes. This factor is
a great obstacle for pupils to achieve good results.

The sphere of informal mathematical education involves traditional
Lithuanian Young Mathematician Olympics, various regional young
mathematician team and individual competitions. These are joint events held by
universities, secondary schools, and gymnasia. Teachers from establishments of
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higher education usually design sets of tasks for these competitions. In the
course of regional mathematical competitions, conferences or seminars for
teachers are held. Both mathematics teachers and university mathematicians
read presentations here.

Restored in 1998, Lithuanian Young Mathematician School has gained a
great popularity. It works under Lithuanian Association of Mathematicians.
This is a two-year school, the work is done via correspondence (pupils send
their works by post and find the results on the website of the school
www.mif.vu.lt/ljmm). Admission to the school is open to pupils of the eleventh
grade (there is a twelve-grade secondary school system in Lithuania) and to
pupils of lower classes recommended by their teachers. All of them have to
complete entrance tasks and pay a rather symbolic entrance fee (further
education is free).

Four topics are covered every year and the studies are finished by a kind
of examination called Final Mathematical Task Competition (which is held at
the Faculty of Mathematics and Informatics at Vilnius University). Those
pupils who fulfil certain requirements are presented with leaving certificates of
Lithuanian Young Mathematician School.

Lithuanian Young Mathematician School is beneficial for pupils as they
have an opportunity to study by themselves, get better fundamentals of
mathematics before their studies at an establishment of higher education. It is
useful for teachers as well since pupils ask them for a consultation. Works sent
by pupils are commonly checked by students of Vilnius University and Vilnius
Pedagogical University. First of all, tasks are analysed and ways of solution are
examined. Besides, students are taught to judge solutions. Therefore,
Lithuanian Young Mathematician School offers an opportunity for future
teachers to acquire certain skills in pedagogical work. The activity based on
principles of cooperation paves the way for a successful work for Lithuanian
Young Mathematician School.

The council of LYMC announces the school curriculum for the whole
period of two years. The principal objective is that pupils must have an
opportunity to deepen their knowledge of mathematics at school. Topics that
broaden pupil’s understanding and opens up possibilities in application of
mathematics are not avoided as well. To prepare methodology material of and
tasks for topics, university teachers, teachers of mathematics from gymnasia
and secondary schools are invited.

With the aim of advocating mathematics, the book series “For a Young
Mathematician” is annually published by Lithuanian Young Mathematician
School. One can find the whole methodological material of every school year:
theory, tasks, and solutions. Five such books have already been published
(2001-2004).
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CINENUAJIUCTBI O JUIAKTUKE MATEMATHKH B
MUHUCTEPCTBE NPOCBELLEHUSI TUTBBI
(5-9 IECSATHJIETHS XX BEKA)

Aabrupaac Asxkyoanauc
JIuToBckas BoeHHas akajeMusi M. reHepaia Monaca XKemaiituca, JIutsa

Abstract. In the article there is a description of working experience of the
11 specialists that were involved in mathematic didactics area at the Ministry
of Education of Lithuania and its subordinate institutions. Taking into
consideration restricted opportunities of that time, the aforementioned persons
wrote a considerable amount of methodical publications and articles.

Keywords: mathematics didactics, methodical publications and articles,
the Ministry of Education.

B mepwoxm 1945-1990 r. (rompl COBETCKOW OKKYIAIMH) JHTOBCKUC
CHELHUATIHNCTHl 10 JUNAKTHUKE MAaTeMATHKH WMEIH MPAKTHYECKH TOJIBKO OJHY
BO3MOXKHOCTH PACHpPOCTPAHEHHS CBOETO WJIM MMH OOOOIIEHHOTO OIbITa Mepe—
JIOBBIX y4YHUTENEH — 4epe3 JUTOBCKYIO HMEPHOIUYECKYIO MEAarornuecKylo Ie—
9aTh. YUYeOHUKH, 3aJaYHUKH, ApyTrHe ydeOHBIe MOcOOMS NEepeBOIMINCH C
PYCCKOTO s13bIKa. BONBIIMHCTBO AMAAKTHYECKHX PAOOT, HANMCAHHBIX JUTOB—
CKUMH aBTOPaMH, M3JABATHCh TOJIBKO HEOONBIIMMH THpa)KaMu, OOBIYHO — C
MOMOIIBI0 MHOXHTEJILHON TEXHUKH, JJISl BBIYCKa MX aBTOPaM IPHUXOIWIIOCH
JIOJITO XJaTh B ouepeau. [Toaromy B JINTBe OUTH HE BENUCH IIMPOKKE HCCIIE—
JIOBaHHUs B OOJACTH AWAAKTUKM MaTeMaTHKH (3allMIIEHHbIE KaHAWIATCKHE
JiccepTaluy Bee ObuTH 3amuiieHs! B Poccun).

B opranmzanuu pacrpocTpaHeHuUs MEPEJ0BOTr0 JUIAKTHIECKOTO OIbITA B
o0y4eHHUH MaTeMaTHKe, KaK M JPyTUM IIpeJMeTaM, OCHOBHYIO POJIb WUIPaJo
MunncrepctBo mpocBemenus (MII) JIMTBEI W co3maHHBIE TpU HEH crie—
IMaJIbHBIC YUPEXKICHNUS, a TAKKE B BEJCHUM MUHHCTEPCTBA OBbUIA M ITEAarOTv—
YecKasi IepPUOANIECKasi edaTh.

B 1945 . 6pu1 ocHOBaH PecmyOnuKaHCKHIA METOIMYECKUA KaOWMHET, Ha
ocHOBe KoToporo B 1950 r. 6611 cozgan PecryOnukaHCKMT HHCTHTYT yCOBEp—
meHctBoBanust yuuteneid (PUYY). B PUYVY neiictBoBan kaOuHer Mare—
MaTHKH.

B mensx Hay4HOrO HCCIENOBaHMS IeNaroruyeckux mnpodiem B 1958 .
OBLT OCHOBaH Hay4YHO — UccaenoBarenbekuid nHCTHTYT (HUN) mkon (¢ 1973 r.
nepenmenoBad B HUU nenarornku). B HUUII neiictBoBan cekrop oOydeHus
€CTECTBEHHBIM HayKaM U MaTeMaTHhKe.

[IpAMBIM  peTpaHCAATOPOM JUIAKTHYECKOTO OMbITa OblIa TPHHY—
JUTEJIBHBIM 00pa3oM cpeld yduTedeld pacmpocTpaHseMas IepHOIndecKas
nemarorndeckast medath. JKypHan ,, Tarybiné mokykla“ (,,CoBeTckas mkoma®)
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Opu1 ocHOBaH B 19451, B 1989T. mepemmenoBan B ,,Tautiné mokykla“
(,,HanmonanpHass mkoma®™). I'azera ,,Tarybinis mokytojas® (,,CoBeTckmii
yuutens ), ocHoBaHa B 1953 1., B 1989 r. Opia mepenMeHoBaHa B ,, 1évynés
Sviesa“ (,,Cer Ponuupl). HecMOTpst Ha 0YeHP KOMMYHHCTHYECKU HICOJIOTH—
3upoBaHHbIe 10 1989 r. Ha3BaHUS W coAep)KaHUSA STHUX M3AaHUH, OHU CHITPAIN
U HEKOTOPYIO TOJIOXKUTENbHYIO posb. [lo Bompocam OUIAKTUKH MaTeMaTHKU
cpenHeit mkoisl 10 1990 r. B s)xypHaiie ObuTo oTneuaTano 112 crareid, B rasere
—341 crares [1].

Ienp HacTOsAIIEH cTAaThl — OOCYIUTh BKJIAJ CIICIIHATIMCTOB O TUIAKTHKE
MaTeMaTUKHU CpeHEeH MIKOJIbI, pabOTaBIIMX BO BBIMICYKAa3aHHBIX YUPEXKICHUIX
U B IIEPHOJMYECKON IeAarornieckod medyard, B 000OIIEHHEe M pacHpocTpa—
HEHHE CBOETO M Yy>KOTO TUIAKTHYECKOTO OIIBITA.

CaMpIM  aKTHUBHBIM PacHpOCTPAHHUTENIEM IOJOXKUTEIBHOTO HJIAKTH—
YECKOT'O OIBITA IO 00YYeHUIO MaTeMaThke B 5—8 necsarmmeTnsx XX B. B JIutse
o511 AOpamac Bynbedac Kirebarckuc (Klebanskis, 1907 09 07 Paceiinsit — 1978
06 25 BunbHioc). B 1937 r. oH OKOHYMIJI CTYAWH MaTEeMAaTUKU B YHHBEPCHUTETE
Burayraca Bemukoro (B Kaynace). Pabortam yuurenem wmaremMaTuku B
eBpEHCKHUX TUMHA3MIX JINTBBI, B BOGHHBIE IOl — B mkonax Poccun. B 1945 1.
OH CTaJl METOJMCTOM, a IO3/IHee — M 3aMecTHUTelleM JupeKkTopa PecryOmm—
KaHCKOTO METOJIMYECKOro kabuHeTa. OTo ObulO TpynHoe Bpems. B 1941 r.
COBETCKHME OKKyMaHTHl Bbiciamu B Cubups cBblme 1,5 Thlc. y4uTenew.
I'mTiepoBIBl paccTpersuin WM YHUYTOXWIM TOYTH BCEX YUHTENeH eBpeeB U
TeX y4uTeJed NPyrux HAIMOHAIBHOCTEH, KOTOpBIE aKTHBHO BKIIOYMIINCH B
COLMANMCTHYECKUE TpeoOpa3oBaHus KOsl U obmiectBa B 1940-1941 1. m
4acTh T€X, KOTOPbIE BKIIOYMINCH AK€ B MHPHOE CONPOTHUBIICHHWE INPOTHB
AHTWINTOBCKHUX aKIMi BO BpeMs BoitHbL. C mpubmmxennem Kpachoit apmun B
1944 r., 6osick HOBBIX CCBUIOK, Ha 3amay coexan 341 yuutens cpenHux u 847
yuuTenedi HadanbHBIX mKox [1, 2]. B romger Bropoii MupoBoi BOWHBI OBLIH
paspyuiens! 682 mkobl JINTBEL, B OCTaNbHBIX OBLIO HalAEHO ToIbKO 25-30 %
JIOBOGHHOT'O IIKOJBHOTO WHBEHTaps. Hecmorps Ha 310, B 1945/45 yu.T. B
JIutse neiictBoBana 161 mporumHuasus u 79 rumnaszuii ¢ 64 333 yuamumucs. B
1945/46 yu. r. B nporuMHasusx ¥ TuMHa3usx Jluteel padortan 391 yuurens
marematukd. Cpeam Hux Tospko 91 (23,3 %) yuurens wuMmen BbIcliee
oOpasoBanue. Yunteneid Qusnkn — MaremMatuku Obuto 124, Beicmiee oOpa—
3oBanne umeno 29 (23,4 %). He3zakoHueHHOE BBICIIEE OOpa30BaHUE HMMEIH
cootBerctBeHHO 83 (21,2%) m 33 (26,7 %) yumrens. 3Haumt, OoOJbIIE
TIOJIOBHHBI yYHUTENICH MMEN0 cpeHee (CrenuaabHoe Win obIee) obpasoBaHue
wm He mMenn ero [2]. [IpoGmema MOBBIIIEHHST KBaTH(UKAIIAH, ITOATOTOBKH
yauTenei K pabore 6bu1a o4eHp 0cTpoi. OpraHN30BaIICh KYPChl, CEMHHAPEI, B
XO0ZIe KOTOPBIX OOCYXJaiduch ydeOHBIE MPOTPaMMBI, METOABI OO0y4eHUs,
HaMEYaJIMCh TEPCIEKTHBBI M CIOCOOBI YiydllleHHss OOy4YEeHUs] MaTeMaTHKe.
JlekTopamu KypcOB M CEMHHapoB ObUIM mpernogaBatenyd BY30B JIUTBEI,
omnbiTHBIE yuuTens. [1o3Hee nmpuriamammcs U JeKTopbl U3 MOCKBBI, IPyrux
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ropogoB CCCP. B mekropckyro pabory Bkmowaercs u A. B. KirebGanckuc.
ITepBBle cTaThy MO OMOAKTHKE MAaTEMAaTHKH B XKypHaJle Hamumcan Toxe A. B.
Knebanckuc. C 1949/50 yuq. r. B JIutBe OBIIO BBEJCHO BCEOOIee CEeMUIIETHEE
00y4eHHe IKOJbHUKOB. DTO BBI3BAJIO JAJIbHEHINIEE PACIIUPEHNE CETH IIKOI U
poct umcma yuutenei. X cocraB mo 0Opa3oBaHHIO CTal €mie XyXe II0
CPaBHEHHUIO C TIEPBBIMU IIOCIEBOCHHBIMH TojgaMu. [103TOoMy HECKONbKO Jer
PMYY opraHuszoBan NOArOTOBUTENBHbIE Kypcbl yuutened. Hexarka
NeJarorHYeckuX KaJpoB C BHICHIMM 00pa3oBaHMEM NP HalpsDKEHHOW padorte
BY30B 4yBCTBOBaNach /10 80-x rogoB. Tak, B 1975/76 y4. T. B CENbCKUX IIKOJIAX
JIutel TOBKO 47,8% yuHTeNel MaTEMaTHKH MMEJH BhICIIee oOpa3oBaHue [3].
ITosToMy Kypchl 1ocTaTogHO A0TO An(HepeHIINPOBAINCH 110 TPU3HAKY — JUIS
CHELHAINCTOB U HE CIEHHAINCTOB. Bo Beeil 3Tol paboTe akTHBHO y4acTBOBaJ
u A.B. Kiebarckuc. Korma PUYY momyumn porampuHT, Hadamach H3Ia—
TeJIbCKast AeATeabHOCTh. A. B. Knebanckuc OblT pejakTopoM, COCTABUTEIIEM H
aBTOPOM MHOTHX JAWAAKTHUECKHX wu3gaHuil. Ilo axTyanpbHBIM BoOIpocam
obyuenust matematuke A. B. Knebanckuc omy6mmkoBan 6omee 70 crareil. B
1958 r. eMy OBIIO IPUCBOEHO 3BaHUE 3aCIyXEHHOTO yunTens JIuTesl [1].

IIpsmemv yaennkom A. B. Knebanckuca senserca Kasumepac ITynmsmonac
(Pulmonas, p. 1941 07 21 a. Kprokaii Illaksiickoro p.). B 1964 r. oH okoHuMI
CTYZIMM MaTeMaTMKH B HBIHCIIHEM BWIBHIOCCKOM  I€Iarorn4eckoM
yuusepcurete (BIIY) u paboran yuntenem. C 1972 r. oH cTajl METOANUCTOM, a
nocie cmeptu A. B. KiebaHcknca — 3aBenyrommm KaOuHeTa MaTeMaTHKU
PUVY, a notom — 3amectutenem aupekropa PUYVY. B nacrosimee Bpemsa K.
[TynpMOHAC — yUHTENh — 3KCIIEPT MaTEMaTHKH, 3aBEYIONINH OTJEIIOM LIEHTpPa
MOBBIIICHUS KBaMpuKanuu yauteneil. B 1975-1990 r. B mepmomgmueckoii
MeIaroTHYeCcKOM mevyaTy omyoauKkoBas okoino 30 crateid, ¢ APYTrUMH aBTOpaMu
B 1986 1. m3man yue6HOe mocobue s 0000IIeHNsT MaTeMaTHYECKIX 3HAHHHA
abutypuentos [1].

IMocne K. Ilymemonaca kabmaerom wmartematuku PUYY pykoBoamma
EnbBupa Mactonene (Masiuliené, p. 194512 01 Tapnsea). B 1968 r. ona
OKOHYMWJIa CTyquu MaremMatukd B HblH. BITY. PaGorana yuntenpHunei. C
1977 r. Hauana paborath MeroaucTKoN kabuHera PUYYVY. Tenepp padoraer B
LIEHTpe MOBbIMEeHUST KBadu(pukanuu yuureneil. B 1980-1990r. omna m ¢
JIpyTUMH aBTOpaMH OIyOJIMKOBajia 8 ra3eTHhIX TUIAKTHYECKUX cTateid [1].

B PUVYYVY crapmmm npenonasatenem (1975-1981 r.), a morom Io1eHTOM
(1984-1994 r.) xadenpbl megaroruku padoTall aBTOP 3TOH cTaThbu AJBTUpPIAC
Axy6amuc (Azubalis, p. 1939 05 25 n. BoBepcuc AHukIsiickoro p.). Paboran
YUYUTENIEM MAaTEMaTHKH, AUPEKTOPOM IIKOJ. B 1968 r. 3204HO0 OKOHUYMI CTYAUH
MaTeMaTHkd B HbH. BIIY. B 1977 r. 3amuTun AQuccepTaniio Mo BOIpOcCaM
muddepenumpoBannoro odyyenust maremaruke (MockBa, AIIH CCCP), cran
KaHIUIATOM IMefarorndeckux Hayk. Hamumcanm HeckoJIbKO HayudHBIX CTareid,
4 HeOonblMe y4eOHbIE MOCOOUS, B I€Iaroruueckoil MeprHoOANYEecKOr MevaTH
omy0OauKoBan 16 crareid.
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B HUUII crapumiM Hay9HBIM COTPYIOHHKOM paboTan Anaproc Jlemem—
kspuatoc (LepeskeviCius, p. 1926 12 02 n. Ilamapkus Temnpmistiickoro p.).
PaGoran yuutenem, aupekropoMm mkoir. B 1956 r. 3a09HO OKOHYMI CTYIUH
MatemaTuku B HbH. BITY. B HUUII pa6otan B 1959-1963 r., ¢ 1964 r. Hauan
paborars B HeH. BIIY. Hammcan 2 meromnmdeckne mocoOHs 1Mo 0O0ydeHHIO
apupmernke. Onmy6imkoBan 9 crareit [1].

B 1972-1991r. cr. HayunsM cotpynHukomM HUUII paGorana Mumga
Bocunene (Vosyliené, p. 1939 10 01 Kaynac). B 1961 r. oxonuwia cryauu
Marematuky B HeiH. BI1Y, paborana B mikone. B 1982 3amuruna nuccepranuto
1o BorpocaM pabotsl ¢ yuednukom (MockBa, AITH CCCP, kana. nen. Hayk).
Hammcana 3 meroandeckue mocoOwusi, HECKOJIBKO HAay4YHBIX CTaTeil, B IEepHO—
JIUYECKOM MeIarormyeckoi reyaTu omyoaukoBana 5 crareit [1].

18 ner HagampHWKOM ympaBieHus mkoia MII Jluteel paboran Butayrac
Jrotukac (Liutikas, 1930 09 17 Kperunra — 1997 12 30 Bumsaroc). Paboran
yuureneMm, B 1955 r. 3a04HO OKOHYMJI CTYJUM MaTeMaTuku B HblH. BITY. B
1967 r. mocne 3amUTHl AUCCEPTAIIMHA MO TEOPHH BEPOSATHOCTEH CTall KaHIN—
narom ¢usnko — maremaruueckux Hayk. C 1973 r. paboran 3aB. Kadenpoii
MaTeMaTUKi BHIIBHIOCCKOTO HMH)XEHEPHO — CTPOMTENIBHOTO HHCTHUTYTA, CTall
npogeccopom. Hamucan HECKOIBKO HAyYHBIX CTATCH, 3 HAYYHO — MOIMYJIIPHBIC
KHUTH JJIS YJaIUXcsl TI0 BOIIPOCaM TEOPHM BEPOSITHOCTEH M MaTeMaTH4eCKOM
craructuky. OnHa KHHWra Oblla IepeBeleHa Ha PYCCKMH SI3BIK M HM3/1aHa B
Mockse, apyras — mepeBelleHa Ha JIATBINICKMM sA3bIK U W31aHa B Pure. B
nelaroruyeckoi nepronuueckoit neuaru B. Jliotukac omy6nukoBan 6 crarei,
TepeBeN HECKOIBKO YUEOHBIX MOCOOHI ¢ pyccKOTo si3bIKa [ 1].

B 1954-1992 r. meToaucTOM, MHCHEKTOPOM, HAYaJIbHUKOM YIPABICHUS
MII Jluteel paboran Bukropac brmarauc (Blagnys, p. 1929 02 04 Taprxknmaii).
PaGoran yunrenem, 3a04HO OKOHYWIJI CTyAWHM MaTemaTuku B HBH. BIIY. B
Me1arOrMYecKoi epHoaIecKor nevaTn omyoaukoBai 13 crareit [1].

B MII Jluteer B 1977-1990 1. paborana u yuennna A. B. Knebanckuca
Ona fInyre Bokeraiiture (Vokietaityté, p. 1941 10 28 Mapusimnone). [Tocie
OKOHYAHMsI CTynuil Matemaruku B HbiH. BIIY paborana yuurenbHuneu, B
1971-1977 r. — meroauctkol kabuHera marematuku PUYY. B neparoru—
YEeCKOW MepHOUYEecKOi IeyaT oIryOJIMKoBana HECKOJIBKO CTaTei, co COaBTO—
paMu Harmucaiza cOOpPHUKH SK3aMEHAIMOHHBIX 3aja4 uis 8-ro u 11-ro Kitaccos,
nepeBea HECKOJIBKO YUEOHBIX MTOCOOHIA ¢ PyCcCKOTO si3bIKa [1].

B MII JlutBbl paboTan u BBITYycKHUK HBH. BITY (oxonumnm B 1959 T1.)
MaTematuk Bnamac Mansiserutoc (Malcevicius, p. 1934 07 09 g. Nomanraii
Tenpmrsiickoro p.). Paboran yuurenem, 3aBydem, mHcmekropom POHO, B
1972—-1987 r. — WHCHIEKTOP, a MOTOM — 3aM. HadaJlbHUKA Y4e0HO — METOIn—
gyeckoro otnaena MII. Co coaBTopamu Hamucasa BBIMICYTIOMSHYTBIE COOPHHUKH
9K3aMEHAIIMOHHBIX PaboT, MepeBesl HECKOJIbKO y4eOHBIX MOCOOHH C PyCCKOro
s3bIKa [1].

27



Proceedings of the Conference Teaching mathematics: retrospective and perspectives

Bonee 30 net B razere ,,Tarybinis mokytojas“ (,,Tévynés Sviesa*) paboran
koppecriornieHT MareMatuk FOmroc Hopxasuatoc (Norkevicius, p. 1932 10 04
Tempmsii). Cam omybmukoBan 10, co coaBropamu — 23 KpYITHBIE CTAaThH IO
JUAKTHKE MaTeMaTHKH. Hamcan oueHb MHOTO MEJIKHX CTaTeH, pPeAakTHPOBa
BCC MaTEMaTH4ECKHE CTAaThbH JPYTHMX aBTOPOB, YacTO — 3aKa3blBAJl TaKHE
CTaTbd, WUCKaN aBTOpOB cpeau yuureneid. B 1978 r. FO. Hopxsasudroc cran
3acIyXeHHbIM yuuTesneM JIutsel [1].
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Summary

Work experience of 11 people that were involved in mathematics
didactics is described in the article. The people mentioned worked at the
Ministry as well as at its subordinate institutions. A major part of mathematics
didactics specialists worked at the Republican Institute of Teachers’
Qualification Improvement. Among them were A. V. Klebanskis (1907-1978),
K. Pulmonas, E. Masiulien¢, A. Azubalis. A. Lepeskevic¢ius and M. Vosyliené
worked at the Institute of Pedagogical Scientific Research. V. Liutikas (1930-
1997), V. Blagnys, O.J. Vokietaityt¢é and V.Malcevi¢ius worked at the
Ministry of Education. A journalist of pedagogical newspaper J. Norkevicius
wrote articles on mathematics didactics issues. Taking into consideration rather
limited opportunities of that time, the persons mentioned made a considerable
contribution into mathematic didactics. A considerable amount of didactic
editions were published, many articles on didactics appeared in periodic
editions. Two of the above-mentioned people were granted a professor degree
(A. Azubalis, V. Liutikas), one was granted an associated professor degree
(M. Vosyliené). Taking into account that publication of textbooks, tasks and
other educational means of that time were monopolized by the Central
management of education in Moscow, the aforementioned people were actively
involved in translation of the means mentioned from Russian into Lithuanian.
At present, a considerable amount of the persons mentioned successfully
participate in activity in the field of mathematic didactics.
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THE SYSTEM OF TEST ITEMS TO IDENTIFY
STUDENTS OF PRIMARY SCHOOL GIFTED IN
MATHEMATICS

Tatjana Bakanoviené
Siauliy universitetas, Lietuva

Abstract. The paper deals with issues of identifying children gifted in
mathematics by the help of tests. To prepare tasks of test for such purpose
properly is rather difficult. It is very important that tasks included into the test
suited the purpose of the test as good as possible. It is recommended to
calculate the coefficients of tasks difficulty and indexes of tasks discrimination.
Those diagnostic  features help to evaluate suitability of the tasks for the
exploratory group and differentiate it in order to separate students of different
abilities.

Keywords: difficulty of tasks, relevance of tasks, index of discrimination,
tests items ‘ diagnostic features.

B 3apyOexHBIX cTpaHax OYEHb YacTO K OCOOBIM JETSM IMPUYHCIISIOT
OJIapEHHBIX W TAJAHTJIEBBIX JIeTeH, KOTOPHIM TaKk JK€ KaKk M JIETSIM CO
CHCIHATBHBIME MOTPEOHOCTAME HE00X0oauMo ocoboe oOyuenwme. [Ipobiem—
HBIMH BOIPOCAaMH B 3TOH 007acTH ONpeNensioTcs — MpodieMa HICHTH—
¢uKanuu, 0coOCHHOCTH OOy4YEeHHs, TCHXOJIOTHYECKHE KadeCTBa OJAPEHHBIX
nerel, mpupoaa ogapeHHoCcTH. OCOOEHHO Ba)KHO BOBpPEMs 3aMETHTh OJapEH—
HOCTB peOEHKA B TOW WJIM WHOW OONACTH M CO3/1aTh HEOOXOMMEIE YCIOBHS IS
pa3BUTHS 3TUX HEOOBIKHOBEHHBIX BO3MOXHOCTEeH. [ToaTOMy BOmpoc maeHTH—
¢uKayu OIApEHHBIX [eTe HMMEeT OCOOYI0 aKTyalbHOCTh. OTOT BOMPOC
JIOCTaTOYHO CJIOKHBIH, O0YCIIOBJIEHBIN CI0XKHOCTBIO CAaMOM 0JJapEHHOCTH.

B cepb€3 npobieMoii oJapeHHBIX U TATaHTIMBBIX JIIOJICH HaYaaIu HHTEpe—
coBatbesl B Havasie XX Beka (bune A., llrtepn B., I'ocimu /1., Tepmun JI. n
T. 1.). BONBIIEHCTBO W3 HHMX HMHTEPECOBAIKCH ICHXOJIOTHUYECKHMMH OCOOCH—
HOCTSIMH OJIapEHHOT'O YeJIOBEKa, ero uHrenekToM. Co3iaBaiich pa3iuvHbIe
JIMarHOCTHYECKHE MHCTPYMEHTHI Ul M3MEpEHUs HHTeIekTa. Tak mossuics 1Q
KO3()(OUIMEHT M pa3iUyYHbIE €T0 HMHTEPIPETAlNH, Ha OCHOBAHHUHM KOTOPBIX
YUCHHBIC IBITANCH YCTAaHOBUTH OJIAPEHHOCTHh denoBeka. I'apauep I'. mepBbli
yCTaHaBWJI, YTO CYILIECTBYET MHTENEKT Pa3IMYHBIX THUIOB, MO3TOMY TECT Ha
W3MEPHHUE MHTEIEKTa JOJDKEH OBITh YHHBEpCAIbHBIM. TeM Oonee omgapeHOro
YEJOBEKAa HENb3s XapaKTEpU30BaTh OJHUMH JIMIIb HU3MEPECHUSIMU HHTENCKTA,
CIO/Ia TaK K€ BXOJAT MCUXOJOTUYECKHEe OCOOCHHOCTH, OCOOEHHOCTH Ipoliecca
MBIILIeHUs. Bee 3To TpedyeT KOMILIEKCHOTO T0/IX0/1a K JAHHOU IpobieMe.

VYuéusle Crennu, bennoy, Kpyrenkuii B CcBOMX HCIEIOBaHUAX
3aHHMAJINCh OJJAPEHHBIMHM K MaTeMaTHKE JICTbMH, UX WHTEPECOBAIN IICHXOJI0—
THYECKHEe W HHTEJIEKTyalbHble 0COOCHHOCTH Takux jaeredl. B JluteBe HexoTo—
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pPBIMH  BOIIPOCAMH  OJApEHHBIX K MaTeMaTWKe JeTedl  3aHMMAaloTCs
b. Hapksasuuene, JI. KucenéBa u A. Kucenés. Ho u 3Toro HemocraToyHo,
MHOTHE aBTOPHI MMOMYCPKUBAIOT, YTO B JIWUTBE BOmpocaM OIApCHHBIX IeTel
yAemsieTcs Malo BHHUMAaHUS, HET oOMIel cTpaTernu Mo padoTe ¢ oJapeHHBIMHU
netbMd. OCOOCHHO B CTOPOHE OCTAalOTCA YYCHHKHM Ha4YalbHBIX KJIACCOB
(P. Baitsrupaene, P. Maudiirene, 2002).

Pa6oTast ¢ oapeHHBIMU JETHMH Yallle BCETO MCIOIb3YTCS TPAIUIIMOHHBIC
dopMbl 00yuYeHHS, K HHUM YK€ TaK K€ MOXHO MPHUYUCIIUTH MOATOTOBKY K
koHKypcaMm u onummnuazam (b. Hapksasuuene, 2002). D10 oauH U3 METOMOB,
KOTOPBIN TO3BOJIACT OMPEICIUTh Pa3IMYHBIC MAaTEMAaTHYCCKHE CIOCOOHOCTH.
Vuennie (Kpyrenxkuit B., Kucenés A., Kucenépa /I.) B cBoux pabdorax mpemia—
TaloT UCIIOJIB30BaTh TECTHI C 3aJaHUSMHU, B KOTOPBIX OCTABJIICHO MECTO JIJIs
pemeHmii. VIMEHHO aHamW3 pEIICHWHA ITO3BOJIICT BBIABUTH ONApPEH—HBIX K
MeTeMaTHKe AeTel, MX MaTeMaTHYeCKHe CIIOCOOHOCTH, CBOWMCTBA IpoIec—ca
MBIIUTCHUS. TecToBBIE 3aJaHWs XapaKTepPH3YIOTCS TaKAMHU ITOKa3aTeIISIMH:
aKTyaJbHOCTh 3aJaHHSA, CIOKHOCTh 3alaHMs, WHIEKC IUCKPUMUHAINK 33—
JTAHHSA.

AKTyanpHOCTh 3aJaHHSI — 3a/laHHE ONTHMAIBHO YIOBOJETBOPSACT IIEh
TecTa (YTO XOTUM YCTaHOBUTH TECTOM: YCBOEHHE MPOTpPaMMbl, 3HAHUS, CIIO—
coOHOCTH).

CHOXHOCTh 33JJaHUsI — 3TO XapaKTCPUCTHKA 3aJaHUs, KOTOpas MOKa3bl—
BacT CTATHCTUYCCKUN YPOBEHBb PCIICHUS 3aJIaHUs B HCCIICOBAHHOW TPYIIIE.
Taxoii aHaJTM3 TECTOBBIX 3aJaHUH OJMH U3 TJIABHBIX TAIIOB, COCTABJISS TCCTHI U
yCTaHABIMBasI IuUarHoctudeckue cBoiictBa 3amanmii (Thorndike et. al.. 1991).
CHoXHOCTh 3aJaHUs BBIpaxaeTcss KOI(P(UIIMEHTOM CIOXKHOCTH, KOTOPBIHA
paBEeH, COOTHONICHHWIO YHCIA TPABIIBHO PEMIMBIINX 3aJaHWe M YHCIa He
NpaBUIBHO pemuBIInX 3ananue. Kodh(QUuueHT CIOXHOCTH BJIHMsSET Ha
BaJMIHOCTH U JOCTOBEPHOCTH TECTA.

WHupiexc MUCKpUMUHALIMKM 3aJaHusi — CBOWCTBO 3ajaHusi IuU(depeHy—
poBaTh ydwalluxcsi TO pe3ylnbrataM Bcero Tecta. OIWMH U3 TOKazaresei
XapaKTCPU3YIOMIUN MTUCKPUMAHAIIMIO 33aJaHus — WHACKC TUCKPUMHHAIIUU.
Wupekc OUCKpUMHHALIMKM PaBEH, PAa3HOCTH MeExay Kod(h(dHUIeHTaMu
CJIO)KHOCTH 3/IaHUH B TPyIINax.

KoneuHo xe Ha/io He 3a0bIBaTh, YTO 33/IaHUS, BXOJISAIINH B TECT, JTOJIKHEI
TaK K¢ OBITh COCTaBJICHHI B COOTBETCTBUU 00Pa30BaTEILHBIM MpOrpaMMaM U
CTaHJapTaM.

Heap — mpoaHaTM3UPOBATh AUATHOCTUYECKHUU IMTOKA3aTEeNN 3aJaHui Ma—
TEMaTHYECKOTO TECTa, KOTOPBIH HCIIONB30BANCSA [UISA TIOMCKA CIIOCOOHBIX K
MaTeMaTHKEe YICHHKOB HaYaJIbHBIX KIJIACCOB.

O0BbeKT — TeCTOBBIC 3aMaHMA, KOTOpbIe ObUTH Mcmonb3oBansl 2005 r. Ha
pecnyOIMKaHCKOH OJIMMITHAJIC TI0 MaTeMaTUKe 4 — 5 KJIaCCOB.
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B Tect Bxommnmm 3amaHWsA W3 BCEX S5 paslelioB, IMpeAiaracMbIX B
mporpaMMax: npuMeHeHne MateMmatuku (5, 6, 7) Beraumcienus (1, 4) oCHOBBI
reometpui (10, 11) mmepenns (2, 3, 8, 9, 12) ocHoBsI cratuctuku (13, 14).

TecTtoBble 3amaHUS peIIad y4YCHWKH 4—5 KiaccoB, KOTOpbIC OBLIH
JTUAEepaMHd B TOPOJACKHX W PAHOHHBIX ONUMIHAnax No MmareMaTuke. [locme
pemIeHus TecTa MpoBepsUIach MPAaBMIIBHOCTH pemreHus 3aganuii. Ilocne storo
OBUTH BBIYHCIICHHBI BBINIC YKa3aHHBIC MOKa3aTenn (KO3(QQHUINEHT CII0KHOCTH,
MHJIEKC TUCKpUMUHALMK | T. 1.). Janee B Tabnuue 1 mokazan xod¢puuueHt
CJIOKHOCTH BCEX 3a/IaHUM:

1 Tabnuna
Pacnpenesienne 3aganuii 0JIMMIINATHOIO TeCTa N0 Koe(PUUUEHTY CJI0KHOCTH

Koapduuuent | Ne |Kodpdpunuent| Ne | Koapdpuuuent | Ne | Kodsppunmuent
Ne | caoxnOCTH CJI0KHOCTH CJI05KHOCTH CJI0KHOCTH
1 0,91 5 0,47 9 0,39
2 0,86 6 0,82 10 0,22 13 0,89
3 0,55 7 0,82 11 0,63
4 0,52 8 0,40 12 0,77 14 0,80

Koaddunment cnoxHOCTH MOXKET NMPUHUMATh 3HAYCHUS W3 MHTEpBasUla
or 0 mo 1. Pekomenayercst Juis TeCTOB BHIOMpATh 3agaHusi KOI(P(PHIMEHT
CJI0XHOCTH, KOTOphIX OT 0,16 no 0,84. Kak BuauM, B HallleM aHAIU3UPYEMOM
TecTte 3 3amaHus KOY(QOUIMEHT CIIOKHOCTH KOTOpHIX Oombine, wem (,84.
[TosTOMY MOKHO J1eNaTh BBIBOJ, YTO OHHU OBUIN 3aJIETKHE PECTIOH/ICHTAM.

Taxke pekoMeHIyeTcs, YTO 3aJaHus W3 OJHOTO pasjesa Oblin
pacIoI0KeHbI TaK, YTOOBI B Hauae ObIIM JIETKUH, CIEAYIONINE YCIOKHSINCH.
Ilenp Takoro pacrHoyiOKEHHUsS YCHIMBATh MOTHUBAIMIO, 3aWHTEPECOBAHHOCTH
JeTel pewmuTh 3aJaHus 10 KOHIa. B aHamu3upyeMoM TecTe 3aJaHUS
NOJAOUPAITUCH ClIelys ATOMY ITPUHIUIY (CM. PUCYHOK 1).

0,91 N 0,89 PP
1 86 0,77 0.8 0,82 952

0,8 o n’x'x

0,52 _ 0,47

0,6 1

0,4
0,2

T
Beruncienus H3mepenus OcHoBbl reoMeTpun  OCHOBBI CTATHCTHKH Ipumenenne
MaTeMaTHKH

1 puc. KoapduuueHT c10:xHOCTH 3a1aHUi 110 pa3genam
Wnnekc npuckpumuHanuu (o0o3HaumM D) Kak yxke yIOMHHAJIOCh,
MO3BOJISIET KaK MOXKHO TouHee Au(GepeHIIMUPOBATh YYSHUKOB TI0 pe3yJibTaTamM
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Bcero tecta. MHIEKC TUCKpUMUHALIMK MOXKET MPUHUMATH 3HAYCHUS OT — 1 110
1. Yem Ommke x 1 3HaYeHHWE WHICKCA AMCKPUMHHAIINH, TEM ITydIle 3aJaHue
mo3BoisieT AudHepeHIUPOBaTh YIANINXCS: T€ KOTOPBIE PEIIMIN STO 3a/JaHue
JOJDKHBI TIOKa3aTh XOPOIIMH pPe3yibTaThl Bcero Ttecta. OTpUIaTeIbHEIC
3HAYCHHS YKa3bIBAIOT, YTO YYCHHUKH B OOIIEM XOPOIIO PEIIVBIINH 3aJaHHS
BCEro TecTa, JaHHOE 3aJaHHe PEIIMId XyXe, YeM Te, KOTOPBIX Pe3yJIbTaThl
BCEro TeCTa XyXe. 3alaHusl MHICKC AMCKPUMHHAIMH, KOTOPBIX MEHBIIE, YeM
0,20 mOJKHBI OBITH UCKIIOUYEHBI U3 TECTA.

OreHnBas 3alaHuisl, aHATA3UPYEMOrO TECTa KCIOJIb30BAIH TAOJIHUILY
HMHTEPIpPETANN WHICKCA TUCKPUMUHALINY, KOTOpas npeyiaraercs Kucenéspim
A., Kucenéport M. (2004). Nuaekc NIUCKPUMUHAIMK TECTOBBIX 3aJIaHUIA
MOKa3aHbl B TA0IUIE 2:

2 Tabnuia
HNuaexce 1MCKPpUMMHALMH 32 JaHUH
Ne D Ne D Ne D Ne D
1 0,82 5 -0,06 9 -0,22 13 0,79
2 0,71 6 0,65 10 -0,55
3 0,10 7 0,65 11 0,26 14 0,59
4 0,05 8 -0,19 12 0,55

Ha ocHoBe 3TOr0 MOXHO cjienaTh BBIBOJ, 4TO 4 W 5 3alaHus JIOJDKHBI
OBITh CKITIOUCHHBI U3 TECTA, TaK KaK MHIEKC AuckpumuHaImm < 0,20. 3amanus
8,9 u 10 nyyme pemanvuch yYeHHKaMH, OOMHN pe3ymbTaT PEIICHHS BCETO
TecTa OBUI XyXke, 4eM y Apyrux. WHaekc auckpumuHammu 1 u 13 3amaHuii
nmoBosbHO BhIcOKHH (0,82 m 0,79), HO 3TO HE MO3BOJIAET AENAT KOHKPETHBIX
BBIBOJIOB TaK KaK KOA(PQHIMEHT CIOXKHOCTH ITUX 3aJaHUil BBICOKHI, YTO
YKa3bIBaeT Ha JIETKOCTh 3TUX 3aJaHUH.

BruIBOABI:

1. BpuncnuB kod((UIMEHT CIOKHOCTH MOXKHO JIeNlaTh CIIEAYOIIHe
BBIBO/IbI:

L4 3aﬂaHI/IH AHAJIM3UPYCEMOI'0 TECTa ObLIU JOBOJIBHO JICTKMMHW JIA
OT06paHHI)IX PCCIOHACHTOB.

e 3amanms pazmena ,,OCHOBBI CTATUCTUKK~ ~ OBLUTHM  3aJICTKUMU
(ko3 dureHT CcrokHOCTH 3amaHuii Bcero pasnena 0,85). 3amanus
pasnena ,,OCHOBBI T€OMETPUH’ JOBOJEHO TSDKEIBIME (K03 duiiuert
CIIO)KHOCTH 3a/1aHui Beero pasnena 0,42).

L4 I[I/IaFHOCTI/I‘-IeCKI/Ie MOoKa3zaTean 3aJaHui MOTYyT W HECOBIagaTb C
MHEHHEM 3KCIIEPTOB O JaHHOM 3a/IaHUH.

32



Proceedings of the Conference Teaching mathematics: retrospective and perspectives

2. Ha ocHOBaHMH DPEKOMEHJAIMI MO COCTABJICHHIO TECTOB, YIadHEE
BCETO MOJ00paHHBI 3aJaHus Pa3liena ,,0CHOBEI reoMeTpuu’” (W3 IBYX
3amaHuii oHO ciokHOe (Kod(hdumment crmoxkHoctd — 0,22), apyroe
merde (xodpoumment cioxaoctn — 0,66). Uro He ymamock
peann3oBaTh B OCTAIbHHBIX pa3jielnax.

3. WHnekc AMCKPUMMHANWU BBIAEIHI IBa 3a/aHUS, KOTOPBIC IOJIKHBI
OBITH MCKITIOUEHBI M3 TecTa (MHAeKc nuckpumuHamuu < 0,20), Tpu
3alaHisl C OTPUIATEIbHBIM HHAEKCOM IUCKPUMHHALMHM yKa3alu
3aJ]aHusl C TIPOTHBOIIOJIOKHOM CKUpUaMOu reda.

Jluteparypa

1. Kiseliova D. (2000)// Matematikai gabiy ketvirtoky matematiniy pasiekimy
diagnostika. Matematikos rinkinys. Specialus numeris. T (20). Vilnius.

2. Kiseliovas A., Kiseliova D. (2004). Matematiniy gebéjimy diagnostika. I ir
II dalis. Siauliai.

3. Narkevi¢iené B. ir kt. (2002). Itin gabiy vaiky ugdymo situacijos Lietuvoje
analize. (Tyrimo ataskaita i§ www.smm.lt) [ZiGiréta 2005-04-19].

4. Vaizgirdiené R., Macaitiené R. (2002). Atpazinkime gabuyji mokinj//
Pradinis ugdymas. Nr. 3. Siauliai.

5. Kpyrenxkuii B. (1968). Ilcuxonoeus mamemamuueckux cnocobrocmet
wKoIbHUK08. MOCKBA.

Summary

The analysis of literature allows to state that in primary forms there is no
attention paid to education of gifted children, there is no strategy of work with
the most gifted children (Vaizgirdiene, Macaitiene, 2002). However, it is
emphasized that a child at school must get education according to his individual
features, needs and potential. Therefore recognizing a student gifted in
mathematics becomes the duty of every teacher. Only then optimal education of
skills adequate to child's potential is possible. Issues of children gifted in
mathematics have been discussed by many scientists of the world (e.g. Stanley
J.C., Benbow C., Kpyremxkwuii B., Narkeviciene B., Kiseliovas A., Kiseliova D.,
etc.). In the works of all of them it is proposed to use various systems of tests
for identification. But it is emphasized that tasks included in the tests should
give as much information about child's mathematical abilities. At the same time
tasks included in the tests have to correspond to child's age and standards of
education in the country. When analysing the tests it is proposed to pay
attention at the relevance and difficulty of tasks, their index of discrimination.
Analysis of solutions of test tasks allows to evaluate different mathematical
abilities and their level and to target further child's education at proper
direction.
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OCOBEHHOCTHU METOJIUKHA OBYYEHMNS,
NUCHOJB3YEMOM YUUTEJSIMU MATEMATUKHU
OCHOBHOM HIKOJIBI

Burayrac bsapuorac, Huiiosne HHudyabckaiite
BunbHIOCCKHI NIearorn4eckuii yHUBepcuTeT, JIutsa

Keywords: group, main, mathematics, method, project, school, teaching, traits.

Ipodaemaruka. Llemn pedopmupoBanms mpoceemeHus B Jlutse [9]
OpUEHTHPYIOT Ha COBEPIICHCTBOBAaHHME CHCTEMBI MOITOTOBKM yumTteieid. Ha
W3MEHEHHE STOW CHCTeMBl BJIHMACT HOBOE y4UeOHOE CoJep)KaHHe Ha BCeX
CTYIEHSIX OOYYEeHHS, MOAEPHM3ALMS 3TOTO MpOIecca B BBICIINX IIKOIAX H
HOBBIC [IEHHOCTHBIE OpHeHTanuu Oyaymmx mexaroroB [10]. s moaroToBku
yUUTENICH, BIAJCIOIINX COBPEMEHHON IMIAKTHKOW, HEOOXOIUMO pa3BUBATh
CIIOCOOHOCTH  CTYJICHTOB KOHCTPYHUPOBaTh METOAMKY, COOTBETCTBYIOIIYIO
HOBOMY TIOHMMaHHUIO Tiporiecca OOy4eHHs, ¥ YCTaHABJIMBATh IO3UTHUBHBIC
B3aMMOOTHOIICHUS MEX/Ty BOCIIUTATEIIIMU W BOCITUTAHHUKAMU.

eau ucciaegoanms. Leasmu mpoBeIeHHOTO MUJIOTAXKHOTO HCCIIEI0Ba—
HUS — BBUICHCHHE OCOOCHHOCTEW METOIWMK OOYYCHHUsS, KOTOPHIC HCIIOIB3YIOT
yuuTeNs MaTeMaTHKH B V—X KiaccaX, ¥ BBIICICHHE HEKOTOPHIX JICMEHTOB
KOHCTPYKTHUBHBIX B3aIMOOTHOIICHAN YUHUTENEH M UX BOCIIUTAHHHUKOB.

Metoauka ucciaenoBanus. Onpomeno 912 yuennkoB V-X kimaccos:162
yaenuka V, 154 — VI, 148 — VII, 148 — VIII, 162 — IX, 143 — X xiacca u3 43
TOpoAOB | moceneHuni JINTBEL. YuuThiBas reorpaduio ornpoca u odiiee 9nucio,
OTIPOIIICHHBIE MOTTIM OBl PENpe3eHTHPOBATh BCEX ydYammxcs V-X KIaccoB
JIUTBBI, HO YMCIIO yYaIUXCS OTACTBHBIX KJIACCOB HEBEJIMKO, TTOITOMY JIaHHBIE
JIOJDKHBI YTOUYHSITBCSL TPHU  TOCHEAYIOIIMX HCCIIEJOBaHUSIX. VICTIONB30BaHBI
MOIUGHUIIMPOBAHHBIC AHKETHI, paHEee MPEJIOKEHHBIC TPH HCCICIOBAHUM
0COOCHHOCTEH METOAMK OOYYCHHS W B3aMMOOTHOIICHUH MEXIY YUYUTCISIMH
MaTeMaTUKu W ydamumucs V-VI kiaccoB ocHOBHbIX wikon [4], [5] u
yuammxcs XII kiraccoB cpeTHUX MIKOJI ¥ TUMHA3Mi [6].

Pe3ysabTaThl HCCIeI0BAaHNA U UX aHAJIU3. UTOOBI yCTaHOBUTH, MCIIONb—
3YIOT JIM YYHUTENISI KPOME TPaAUIINOHHBIX, HETPAIUIIMOHHBIC METOIBI aKTHBHOTO
00ydeHusI, yueHHKaM OBLIN 3a/aHbl BOIPOCKHI: MPOCHII JIM YUYHUTENb WHOTZIA BO
BpeMsI YpOKa IPOBEPHUTH, OLIEHUTH CBOIO paboOTy WK PabOTy OJHOKIIACCHHKA;
MIPOBEPUTH IOMAIITHHUE WM KJIACCHBIE pabOThI B TPYIIE U3 HECKOJIBKUX YICHU—
KOB; BBIOpaTh CaMOCTOSTCIILHO 3aJlaHHC WM BapUaHT;, pabOTaTh CaMOCTO—
SITEJIBHO; TMPEICTABUTh CBOIO WM TPYIIOBYIO MPOCKTHYIO pPabOTy; U3ydaTh
HarJsIIHOE TocoOue; paboTaTh ¢ KOMIBIOTEPOM; 03HAKOMHUTLCS C dJICMEHTAMHU
HUCTOPHHA MATCMATUKHW; BBHIMOJHUTH 3aJaHUS MATEMAaTHUYCCKUX OIKCKYpPCHI.
[TonoxuTeapHBIC OTBETH YICHUKOB V—X KIIaCCOB MpPEICTaBJICHEI B 1 Tabuiie.
AHanu3 JaHHBIX TOKA3a, 4TO:
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- uawe 6ceco opeanusyemas @opma 00yueHus — CamMoCmOAMenbHAs
paboma: ot 90% yuenukoB VII m X mo 96% IX xmacca yTBepxkianu, 4To
paboTany caMocTosTeNIbHO. BO3MOXKHO, IPHYMHBI 9aCTOTO MPOBEICHUS TaKHUX
pabot B miamgmmx V-VI kiaccax u pexxe — B VII u X kjaccax, CKpeIBalOTCs B
TICUXOJIOTHUH YYE€HUKOB MII/IIINX KJIACCOB — MOKET OBITh, OHM aKICHTHPOBAIN
3Ty (opMy 3aHATHS M3-3a APKOTO KOHTPACTa ¢ UX OOy4YEHHEM B HadalbHOU
mikose [8];

- yyumens O080IbHO HACMO OP2AHU30BLIEANU CAMOKOHMPOTL YYEHUKOS:
MPOBEPATH CBOKO PabOTy MPHUILIOCH 0T 55 % yuenukos VII no 70 % ydeHukoB
VII-IX xnaccos. Penka sta popma ydeonoro 3ansrust B VI-VII knaccax, uro
MOXET 3aBHCUTh M OT OCOOEHHOCTEH MOAPOCTKOB KOHIIEHTPHPOBATH BHHMa—
HHE, ¥ OT MEHSIOLIEHCsl MOTHBAMHU 00ydeHus [2;

- Yuumens 4acmo UCnoIb308aau Haznaouvle nocodous: ot 41 % ydeHuKoB
X 1o 60% yuenukos VIII kinacca yTBepkaanu, 9To YIUTENSI IPOCHIN U3YIUTh
JIEMOHCTPUpPYEMOE HarsiAHoe Tocobre. MoxeT ObITh, Ha 3TO BIHSIOT 0COOCH—
HOCTH yueOHOU mporpammsl [11] u umeronecs Harasaabie mocodus — B VIII-
IX xmaccax m3y4aroTcs (popMyiIbl, IUPOKUI Kypc TEOMETpUH; HO B X Kilacce
pelnKoe TNPHMEHEHHE IO0COOMI IOKAa3bIBaeT, YTO YUYUTENS IIOJIHOCTBIO HE
HCTOJIb3YIOT BO3MOXKHOCTH HArJSTHOCTH MOBTOPSS MpPOMIEHHBIN MaTepual -
JUIAKTUYECKUI TPUHIUI HariasgHocTH [7] TpeOyeT wdalle OnUparbesi Ha
KOHKPETHO-00pa3Hoe MBIIIIEHHE MIIA/IIINX YICHUKOB;

- MeHee Yacmo Yyuumens Op2aHU306bl6aANU 63AUMOKOHMPOL YYEHUKOB:
MIPOBEPSITH KIACCHYIO PadOTy OJHOKJIACCHHUKA ITPUXOAMIOCH OT 38 % y4eHHKOB
VIu X 1o 51 % yuennkoB V kiaccoB; Jaie 3Ta (opMa 3aHSITHS TPUMEHsIach
B VIII-IX kmaccax; BepOsSTHO 3TO MO3BOJSET yIOBIECTBOPHUTH MX MOTPEOHOCTH
B oOmenuu [2], [8];

1 Tadauua. [onoxuTeTbHBIE 0TBETHI Y4eHHKOB V—X KJIACCOB 00 HCIOJIb30BAHUH
YUHMTeIIMH MeTOAUKHU o0y4uenus (%)

No. | IIpocut i yYuTeIb BO BpeMsl YPoOKa: \4 VI Vvl |IX |X
1. |[paboTaTh caMOCTOSATENHHO 93 94 90 |93 96 |90
2. |mpoBepHTh U OLIEHUTH CBOIO PaboTy 69 62 55 {70 74 159
3. |u3yuats HarasAHOE MOCOOHE 59 53 47 160 54 (41
4. |mpoBeputs, onieHUTH PabOTy OHOKIACCHUKA |51 38 45 150 50 (38
5. |camocTosiTensHO BEIOPATh 3aJaHue M BapuaHT |34 38 43 142 44 146
6. |mpeAcTaBUTH NMPOEKTHYIO paboTy 21 26 30 [36 36 |36
7. |mpoBepuTh paboOTHI B IpyNIe YHAIIUXCS 21 27 34 (35 36 |36
8. |03HAaKOMHTBCS C IITEMEHTAMH HCTOPHH 49 37 36 (38 36 |26
9. [paborath ¢ KOMIBIOTEpPOM TOMA 15 12 22 (22 22 |25
10. [paboTaTh ¢ KOMIBIOTEPOM Ha YPOKE 9 6 12 |7 11 |19
11. | BBIMOTHUTE 3aJJaHUs SKCKYPCHI 11 25 26 |16 22 |15

- ewe pedxce yyumensd OAa8ANU BO3MONCHOCTL YYEHUKAM GblOUpAmb
3a0anue unu eapuanm pabomsi: oT 34 % ydenukoB V 1o 46 % yueHHKOB
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X KaccoB Ha 3TOT BOMPOC OTBETWJIM YTBEPAMTENBHO. M3 TakuxX IaHHBIX
0O0IIyI0 TEHICHIMIO TPYIHO BBIIBHTH, HO MOXXHO CUHTATh, YTO YUUTEIS JAfOT
BO3MOXKHOCTH BBIOOpa OoJiee cTapmM rnoapoctkam nocrenenHo ¢ VII kimacca;

- pedice yuumens NPOCUNU YYEHUKOG NPedCmagums c80I0 Ul 2PYNNosgyIo
npoexmuyilo pabomy: ot 21 % ydenukoB V u mo 36 % ydenukoB VIII-X
KJIAaCCOB MOIIPOCHIN MPEACTABUTH CBOM MM TPYNIOBOW MPOEKT. AHaIu3
JIAaHHBIX TTOKa3bIBACT, YTO B 0OJiee CTApIIMX KJaccax 3TOT METOJ NMPUMEHSETCS
Jarie;

- yuumesns HeYacmo 3HAKOMUNU YYEHUKOE C DNeMEeHmamiu UCMOopuu
mamemamuxu: oT 26 % yuenukoB X 1o 36-38 % yuenukoB VI-IX knaccos Ha
3TOT BOIPOC OTBETWJIM IIOJIOKHUTEIBHO, YTO Yalle YYHUTEsl HCIIOJb3YIOT
ayieMeHTHl ucropuu 1o IX kiacca, MOXET, CTpeMsCh 3aHMHTEpEcOBaTh IMOI—
poctkoB peameToM [3], [8], 1 KpoMe TOro, STOMY CITOCOOCTBYET M IIporpaMmma
[11];

- opmy epynnoeoii pabomol 01 CAMOKOHMPOIS YHEHUKOE NPUMEHAIU
HemHozue yuumens: TonbKo oT 21-27 % yuennkos V-VI no 34-36 % y4yenu—
koB VII-X KJIlacCOB MpOBEpsUIM JOMAIIHUE WM KIIACCHBIE pabOTHI B TPYIIIE
YUYEHHUKOB. BhLABIsieTcs TeHAGHIM, YTO (opMa IPYIIIOBOH paboThl NIPHMEHA—
©TCsl yallle MPH 00y4eHuH 00JIee CTapIInX MOIPOCTKOB [6];

- HeMHO2Ue YUumelis opeanu3osbléany pabomy ¢ KOMNbIOmepom 0oma u
na ypoxe: 22-25 % ydenukoB VI-X u 12-15 % yuenuxoB V-VI kinaccos
paboramu ¢ kommbiotepoM noma; 12—-19 % yuenukoB VII u X u 6-9 %
yuernkoB V—VIII ki1accoB NCIONIB30BAIM KOMIIBIOTEP JUIsi OOyUSHHUS B Kilacce
— 3TO CBHUJETENBCTBYET, YTO YUHUTEIST HEUACTO MPUMEHSIOT HOBBIC TEXHOJIOTUHU
MIPY MU3YYEHUN MaTeMaTHKU M Yallle MPUMEHSIOT UX B cTapmmx [X—X kmaccax ;

- yuumens makoice peoko 0aeanu 3a0aHUs MAMEMAMUIECKUX IKCKYPCULL -
ux BomosaHUM 11-16 % ydenuxos V, VIII n X knaccoB u 25-26 % y4eHHKOB
VI-VII n 22 % IX kinaccoB — y4uTelnsl HEJOCTATOYHO HCIIOIB3YIOT BO3MOX—
HOCTH HEKOTOPBIX YYEOHHMKOB B MPUMEHCHHH METOJIOB AaKTUBHOTO 00—
yuenus[11].

1 pucynoxk. Uncio yyamuxeaV-X kiaaccos (%), HHTepecaMH U CAMOYYBCTBHEM
KOTOPBIX YUHTeJIsl HHTepecoBalINCh

Vil EWHTepech!
vil O CamouyecTteue

BEIsBIISIS METOIBI, C MOMOIINBI0 KOTOPBIX YYHTENS CO3MA0T HEOOXOJUMYIO
y4eOHyI0 aTMocdepy U CTPOAT B3aUMOOTHOIICHHS, OBUIO BBIICHCHO,
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BHUMATEIbHBI JIN YYUTENA K HHTEpPECcaM M CaMOYYBCTBHIO YYEHHKOB BO BPEMS
ypoka. Taxxe Obuta mpochba K yYEHHKAaM OIEHHTh, KaK YacTO YUUTENA
OTMEUAIOT IPOSIBICHUS TYMaHHCTHYECKOTO IOBEACHUS y4eHHKOB. [lomydeH—
HBIE JJaHHBIE M300pakeHBI HAa | pucyHke W BO 2-oif Tabnmme. MoxeM nenaTh
BBIBOJIB, UTO Yyumens GHUMAMENbHbL K UHMEPecam yUeHuKos: BbICKa3aTh CBOE
MHEHHE O TOM, YTO YUYEHHKAaM WHTEPECHO WM HPABUTCA BO BpeMs OOydeHUs
nonpocwin 32-37 % yuenukoB VI-VIIIL, IX kmaccoB u 41 % yuenukoB V u
51 % X xJyaccoB; MeHee BHMMATENBHO YUYUTENS OTHOCATCS K HHTepecaM
yueHukoB VI u IX knaccoB, XOTsl y4EHUKM UMEHHO 3TOr0 BO3pacTa 4allle BCEero
TEpSIOT y4eOHy0 MotuBanuio [2], [3]; camouyscmeuem yuawuxcs na ypoxax
yuumens unmepecyomcsi pedko: Tolbko ot 15-19 % yduenunko VI-X kiaccoB
u 1o 24-27 % yuenukoB VI KIaccoB MHTEPECOBAIUCH MX CAMOUYYBCTBUEM.
AHanmm3upysi OTBETHl YYEHHKOB Ha BOINPOCHI, KOTOPHIE XapaKTEPH3YIOT
Ka4eCTBO OTHOLICHUH yunTener ¢ HuMH (2 Tabnuia), ObUI0 yCTAaHOBIEHO, YTO
82-90 % yuenuxos 9yBCTBYIOT gHumaHue yuumenet, 71-86 % — ux nomoww,
64-83 % — oosepue; 72-83 % yuenuxog 4dyBCTBYIOT npamomy u 73-85 % -
uckpennocmy yuumeneii; 64—-83 % yuenuxog 4yBCTBYIOT 000pOCOBECHMHOCHIb U
63—68 % 0obpodiceramenvHocms yuumenei; 3aMe4alOT, YTO OHH HpUyyaembvl
Ovimv ucnonnumenvuvimu 6177 % yuawuxcs;, 54—75 % yuenukog OIIyIIAIOT
couyecmaue yuumelell, noowperue ovimo akmushviMu — 62—77 %; 41-50 %
YUEeHUKO8 CUUTAIOT, YTO OYEHUBAIOMCA UX 3ACTY2U, MeHbUle 68Ce20 SBHUMAHUSA
yoensdemesi 80CRUMAHUIO yeadicenus opye k opyey e VII IX knaccax—
cooTBeTcTBEHHO 41 % u 42 % y4YeHUKOB CUHUTAIOT, YTO UX JOCTIDKEHHS U
3aCIIyTH OLEHMBAIOTCA; 25—54 % yueHuxo@ CUWTAIOT, UTO YUYHUTENS B HHUX
BOCIIUTBIBAIOT CAMOY8adiceHue; pexe camoysadicenue noowpsiemes ¢ VII-IX
Kkaaccax — TONbKO 25-33 % ydYEeHHWKOB YyBCTBYIOT, YTO HX IpPHYy4arOT HE
XBAJIUTBCS; 6Ce€ NOOCHUMAHHbIE CPEOHUE NPOYEHmbl camble 8blcokue 6 V —
78 % u VIII — 69 % u camwvie nuzkue 6 VII, IX—X knaccax — 65 %.

MOXHO CUNTATh, YTO YUHTEINS GOCHUMbBIGAION 6 YHEHUKAX CO4y8Cmsue,
HOOWPAIOM OMKPOGEHHOCMb U CAMOCHMOSAMENIbHOCHb U MEHbUEe GHUMAHUSA
YOenAlom  4yecmey  coOCmeeHno2o0  0OCMOUHCMEA — Y4EHUKOS8, OCODEHHO
OMYemaugo 6UOHA NPodIeMA HeOOCMATOYHO20 GHUMAHUA K 8OCHUMAHUIO
yyecmea cobcmeennoeo docmouncmea yuwenuxog VII-1X xnaccos; 6onvuue
6ce20 BHUMAHUA YOeIIAemCs YCMAHOGIEHUIO NPUEMTIEMBIX 83AUMOOMHOUEHUL ¢

yuenuxamu 8 V—V1u menvute 6ceeco ¢ VII u IX—X xknaccax.

BoiBoabI

1. B coBpemenHoii ocHOBHOM mikone JIuTBeL, oOydas ywammuxcs V—-X
KJIACCOB, YYHTENd MAaTEMAaTUKHA YacTO HCIOJB3YIOT TPATUIMOHHBIC METOJIBI
00ydYeHHsI: OpraHW30BBIBAIOT CAMOCTOSTENBHYIO pPabOTy, CaMOKOHTPOIb H
MMPUMEHAIOT HArJAHbIC HOCOGI/I)I — BO3MOXHOCTbH OIMUPATHCA HAa KOHKPETHO-
o0pa3HOe MBIIUICHHE 4Yallle HWCIOJB3YIOT MpH o0ydeHuH ydamumxcs V-VI
KJIACCOB; PEXe OPraHu3yloT paboTy B Mapax, 4YaIlie 3TOT METOJ YIoTpeOIsis B
VIII-IX xmaccaX, MOXeT OBITh, C MEIbI JaTh OOJBIIYI0 BO3MOXKHOCTH
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MOJPOCTKAM OOIIATHCS; TAKKE YUUTEINS PEIKO IMPUYYAIOT YICHHUKOB K BBIOOPY
3aJaHUi WIM BapuaHTa pabOTHI, XOTS BO3MOXKHOCTH BBIOOpa JafoT B Ooiee
crapmmx — HaunHast ¢ VII kmacca; peKo 3HaKOMST YYEHHKOB C  3JIEMEHTaMHU
HCTOPUH MaTEMATHKH: Jalle NpUMeHsIoT B IX kiaccax, 4To0bI 3aHHTEPECOBATh
y4aIUXcsl, 3TOMY CIIOCOOCTBYET M MPOrpaMMa 3THX KJIACCOB; PEIKO HCIIOJIb—
3YIOT COBPEMEHHBIE METOABI AKTMBHOTO OOYUYEHHMS: OPraHU3YyIOT paboTy B
rpyImax, 0cCOOEHHO 00y4asi MOJPOCTKOB; PEJIKO JAIOT JIeJIaTh MPOEKTHI, XOTS B
CTapIIMX KJlaccaX Pa3BUTHIO TaKUX KOJUIEKTHBHBIX CIIOCOOHOCTEH ydarinmxcs
yensitoT 0oJIblie BHUMAaHHMS; €Ie PEJIKO YYHUTElNsl UCIIONb3YIOT JUlsl 00y4eHHs
KOMIIBIOTEPBL U TOJIBKO B CTApIIMX KJaccaX OCHOBHOHM MIKOJBI; TAKXKE PEIKO
JAl0T OSKCKYPCUOHHBIE 3a/laHUsl; JaHHbIE IOKAa3bIBAIOT, YTO BO3MOXKHOCTH
HeKOTOpbIX yueOHMKOB VI-VIII npuMeHSATH MeTOAbl aKTHBHOTO OOydYeHHS
UCTIONIB3YIOTCSI HEIOCTAaTOYHO.

2 tadauna. OTBeThl Y4eHUKOB ,,BCErAa“ H ,,4acTO“ Ha BONMPOCHI O
B3aUMOOTHOLIEHUSIX yuHuTesel ¢ yueHnkamu (%)

Ioka3biBaemoe, mooupsieMoe, BOCHUThIBaeMoOe
Ne MposiBJIeHHE no;eaeﬂnlf: ’ VvV v ixj x
1. |BHUMaTenbHO BBICIYUIMBAIOT, KOT[a OTBEYAIOT 88 [90]81] 95 |82]8l
2. |Ilomorarot npu Heygagax 77168162 65 |68 |66
3. |IlomoraroT, Korja npocsr IoMOIIu 86 [88 177 87 [85]71
4. |Bepar B xopoiiue no0yxAeHus1, T0BEPsIOT 83173164 74 |69 |58
5. |Cepaeuno obmarorcst 8581178 80 738l
6. |Bcerma roBopAT npaBny 82 (83178 80 | 72|75
7. |[Ormeuaror TBOM 3acayru 7015041 41 [42]46
8. [Yuyar He xBacTaTbCs, TPUBHUBAIOT YBAXKEHUE 5413628 33 |35]40
9. |BbicTpo 3a0BIBAIOT HEMPHUSTHOCTH 78167163 65 |65][63
10. | I[ToompstoT OBITH 00s3aTETLHBIMU 77161 71| 75 |72 | 66
11.|YecTHO NpU3HAIOTCS, KOIJa HENPABbI 8375172 69 |74]67
12. | IToowpsroT 32 MOMOIIb U AKTHBHOCTb 73175162 | 64 | 64|65

2. Co3pnaBasi yueOHyto arMocdepy Ui U XOpOIINE B3aUMOOTHOIICHUS C
YUYaIUMHCS, YYHUTENs Ha YypoKax oOpalialoT BHHUMaHHE Ha HMHTEPECH
YYCHHUKOB; HO MEHEE BHHUMATENbHBI K HMHTepecaMm ydamuxcs VI-IX kiaccos,
XOTs YYEHUKH HMEHHO A3TOH BO3PACTHOM TIPYIIIbl 4Yallle TEPAIOT JKEJIaHUE
YUUTBCS; YACTSIOT HEJOCTATOYHO BHUMAHHUA CaMOYYBCTBHIO YYCHHKOB,
0COOCHHO TOJPOCTKOB; OOJBbIIE BCEr0 BHUMAHUS IPOSIBICHUSM TYMaHHOTO
noBeaenus yaensor B V-VI kinaccax u menbiie — B VII u [X—X «knaccax;
NPUYYalOT YYEHUKOB K UYYTKOCTH, OTKPOBEHHOCTH M aKTHBHOCTH; OCOOEHHO
BBIpaKeHa Ipo0iieMa HEJOCTaTOYHOIO BHUMAHUS K BOCIHTAHUIO CaMoO—
yBaxkenus B VII-IX kmaccax.

Pexomenganun

OHI/IpaﬂCB Ha TOJYYC€HHBIC MAHHBIE, MOXXHO PEKOMEHAOBATb HHCTUTY—
ouAM, IMOATrOTaBJIMBAIOIIHUM quTeneﬁ MaTeMaTuKu, yaCiIsaTh 0oJIbIlIE BHUMA—
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HHS Pa3BUTHIO CIIOCOOHOCTH CTYIEHTOB KOHCTPYHPOBATh COBPEMEHHYIO METO—
UKy 00y4eHus U GOpMHUPOBaTh 3PPEKTHBHBIC MEXINIHOCTHBIC OTHOIICHUS C
yuanmmucs. [IpenonaBas Kypchl NTUIAKTUKH, WHOOPMATUKH M IICHXOJIOTHH,
KeJaTeJIbHO OBUIO OBl YYUTH CTYAEGHTOB IPUMEHATH AUAAKTUUECKUE PUHIIUIIBI
oOydueHHsT MaTeMaTrke, OOJbIIe BHUMAaHUS oOpamiast Ha BO3pacTHBIE 0COOEH—
HOCTH YYEHHUKOB; MOOLIPATh NMPUMEHEHHE aKTHUBHBIX METOHOB y4YEHHs, NpU—
MCHATHL HOBBIC, COBPEMCHHBLIC TCXHOJIOTHH;, BOCHUTHIBATH YMCHHE 6y]1y1HI/IX
Y4MTENEH CTPOUTH B3aMMOOTHOILICHHS MEXAY YYalllMMHUCS U MEXIY ydaliu—
MUCA U YYUTCIIIMU, OCHOBAHHBIC HA YBAXCHHUH, CAMOYBAXCHUU U APYTrUX
TYMaHUCTUYECKHUX IIEHHOCTSX.

JIuteparypa

—_—

Aktyvaus mokymosi metodai. Vilnius, 1999.

2. Barkauskaité, M. Mokiniy statuso, interesy, vertybijiy nuostaty dina—
mika//Pedagogika, 32, 64—70p.

3. Butkiené, G., Kepalaité, A.. Mokymasis ir asmenybés brendimas. V.,
1996.

4. Cibulskaité, N. Humanisky tarpusavio santykiy itvirtinimas kaip matema—
tikos mokymo(si) proceso humanizavimo galimybé//VII tarptautiné
moksliné konferencija ,,Mokslas-studijos-mokykla“. Mokslo darbai.
Vilnius, 2000.

5. Cibulskaité, N. Matematikos mokymo humanizavimas V-je pagrindinés
mokyklos klaséje: daktaro disertacija. Vilnius, 2000.

6. Cibulskaité, N. Nudienos matematikos mokymo XII-je klas¢je ypatybés.
Lietuvos matematikos rinkinys, T.43, spec. nr., 330-334. MII, 2003.

7. Fridmanas, L.Matematikos mokymo ped. psichologijos pagrindai. K.,

1988.

Gage, N. L., Berliner, D. C. Pedagoginé psichologija. Vilnius, 1994.

9. Lietuvos bendrojo lavinimo mokyklos bendrosios programos. Vilnius,
1997.

10. Vaitkevicius, J. Pedagoguy rengimas kaip problema// V tarptautiné
moksliné konferencija “Lietuvos valstybingumas ir mokykla”. Vilnius,
1998

11. V=X klasiy vidurinés mokyklos matematikos vadovéliai, knygos

mokytojui.

*®

Summary

The research deals with the scientific problem: what possibilities exist to
find the methods to modernize teaching of mathematics in the main school. The
aims of this research were to ascertain the traits of mathematics teaching of V-
X formers. The following peculiarities were defined: teachers applied such
methods as independent work, self-control and should be recommended to pay
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more attention to control in pairs, to organizing the work of students in groups
and with computers, to project making, to emphasize of historical elements.
Considering peculiarities of human behavior of junior teenagers, teachers
should to maintain friendly relations, fostering pupil's self-respect and respect.

HUHTEPHHPETAIIMHU C IOMOIIBIO I'PA®OB B
KOHKYPCHBbBIX 3AJAYAX JIJIA YHEHUKOB
OCHOBHOM HIKOJIbI

Jane bonka
JlaTBuiickuii YHuBepcurer, Pura, JlarBus

Abstract. General methods of mathematics are often applied to
mathematics contest problems. One of these methods is the method of
interpretations. Some examples of applying it to problems for students of
Grades 4-9 are considered in the paper.

Keywords: graphs, mathematical contests for junior students, the method
of interpretations.

Meton HHTepl’lpeTaHﬂﬁ — OJIMH M3 O0IMX METO/I0B MAaTEMATHKHU

KonkypcHBIE 3ama4M 10 MaTeMaTHKE YacTO OCHOBBIBAIOTCS Ha OOLIMX
METO/laX MaTeMaTHKH. TakMMH METOAaMH SBILSIFOTCS: METOJ MaTeMaTH4ecKOn
MHIYKIUH, METOJl CPEIHETO 3HAYeHMs, METOJ] MHBAapHAHTOB, METOJ| SKCTpe—
MaJIbHOTO 3JIEMEHTA U METOJl HHTEPIPETAIH.

CymHoCTh METO/Ia MHTEPIPETALNI TAKOBA: €CIIM JAHHYIO 3a/1a4y METO—
JaMu ee 00JIaCTH MaTeMaTHUKH PELINTh TPYJHO WIIM HEBO3MOXHO, BCE BENIH—
YUHBl W CBSI3M MEX[IY BEJIMYMHAMHU JIAHHOW 3aJaul «IepeBojsiT» (MHTEep—
NPETHPYIOT) B IPYrylo 00JIACTh MaTeMaTHKH WIIM B JPYTYIO0 HayKy W pelaroT
HOBYIO 3ajlady; IIOTOM pe3yJbTaT «IepeBOAAT» OOpaTHO B INEPBOHAYAIBHYIO
obmacte. CaMoe CIOXKHOE TIPH HCIIOJIb30BAaHMM METOAA HMHTEpIpeTalui —
HAWTH «BBITOJHYIO» UHTEpPOpETAlMI0 [aHHOM 3amaun. HMHTepnperanus
SIBISICTCSI YCTICIIHOM, €CJIM pEIIeHNE TOJMydeHHOH 3a/auil He 3aHHMaeT MHOTO
YCHIINH WM TPUBHAIBHO.

Jis ycnemHoro WCIONBb30BaHMS METOAa HHTEpIperanuii TpeOyroTcs
oOIIMpHBIC 3HAHWA B Pa3HBIX OONACTAX MaTEMAaTUKH, a TaKXKE XOpOIIO
pa3BUTBIE CHOCOOHOCTH aHAIM3HPOBATh M CHHTE3HPOBATh HH(OPMALUIO,
MO3TOMY YUYEHHUKH 4—9 KJIacCOB HE MOTYT HIMPOKO MPUMEHATH 3TOT METOJ IIPU
pemienun 3azad. Ho TeM He MeHee Jake YYEHHKH MIIAJIIEr0 BO3pacTa
CHOCOOHBI IPUMEHSTH HEKOTOPBIE HHTEPIIPETALINH.
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HNHTepnperanuy ¢ noMmousio rpagos

Haubosnee pacrmpocTpaHeHHBIM BHJOM  HMHTEPIpPETAlnii, KOTOPBII
MPUXOIUTCS [0 CUJIAM YICHHKAM OCHOBHOMW IIKOJIBI, SIBISICTCSI HHTEPIPETAIINN
¢ nomouipto rpadoB. B muanmux kinaccax rpad BBOIUTCS KaK KOHQUTyparys,
COCTOSIIIAs U3 TOYEK U COENMHSIONINX X JTUHUM.

Tak kak rpadpbl MOKa3bIBAIOT COOTHOUICHHS MEXIY JIIOOBIMU JBYMs
BepL[II/IHaMI/I (CMe)KHbI OHU HJIN HEC CMe)KHI)I), OHU ABJIAKOTCA HaArJIsiIIHbIMU
M300paKEHISIMUA 3a/1a4, B KOTOPBIX peYb HIAET MPO KaKOE-THOO MHOXKECTBO
00BEKTOB U OMHAPHOE OTHOIICHUE 3JICMEHTOB 3TOI'0 MHOXKECTBA.

Tunsl 3a1a4, HHTEPNPEeTUPYEMbIX Ha rpagax

o 3aodauu npo zpynnol 1t00eil U OMHOUEHUA MeEHCOY THOObMU
0 Ecmu paccmarpuBaeMble OTHOIICHUS B3aUMHBI  (HampuMep,
Jpyxk0a), To, 1300paxkas JIOJIeH ToYKaMu, a Jpyx0y MexXIy UMU —
COOTBETCTBEYIOIIMM  OTPE3KOM, IOJydyaeM  OOBIKHOBEHHBIH
HEOPUEHTHUPOBAHHBIN Tpad.

Ilpumep 1. B ooHou cmpane dcugym Heckonvko puiyapeil. Kaoicovie 0sa
u3 Hux aubo Opysxcam, aubo HeHasuoam Opye opyea. Kaowcowlii pwiyapo
HEeHagUoUm poGHO mpex Opy2ux, 6ce pblyapu COOMIOO0AIOM MAKOU NPUHYUN:
«8paz moe2o opyea — moti epazy. CKOIbKO pviyapel scusem  s3moil cmpate?

M3o06pasum pemapeit Toukamu. CoeqMHMM JMHUEH IBE TOYKH, CCIH
COOTBETCTBYIOIINE PBHIAPH HEHABUIAAT Apyr apyra. OueBHAHO, pbIIapen
JIOJDKHO OBITH Kak MUHUMYM 4. Takoke JIerko Joka3aTk, 4TO UX HE MOXKET OBITh
Ooubliie 6 1 He MOXKET OBbITh HEUETHOE YHUCIIO.

Ha puc. 1 n3o0paxkeHsl cutyanuu ¢ 4 1 6 pblLapsmu.

Puc. 1
O Ecnu otHOmeHWs He B3aMMHBI (HampuMmep: eciu A HMeer
cuMmmnatud Kk B, To He oOBA3arensHO B nmmeer cummatum k A),
H0JTy4aeM OpPUEHTHPOBAHHBIN rpad.

Ilpumep 2. Ha xougepenyuu ¢ Ooknadom evicmynuau 12 yuenwix.
Kaowcowiti  yuenwiii  npocaywan ooxnaoet 6 xoanee. Ob6vAzamenvHo U
cywecmeyrom 08a YUeHbiX, KOmopbvie nPoCiyuanu 0okiaovl opye opyea?

O06o03HaunM yueHblx Toukamu. [IpoBemem crpenouky or A k B, ecnn
yueHblii A ciymian jpoknan ydenoro B. Torma Oymer mpoBemeHo 12:-6=72
ctpenouek. Ho rpad ¢ 12 BepmmHaMu copepKUT He Oosiee 66 pedep, 3HAYUT,
XOTh Ha OJTHOM peOpe Oyner orMeueHsl 2 cTpestoukd. COOTBETCTBYOLIHE /1Ba
YUEHBIX MNpOCIyIIald JOKJIaAbl JOPYr APYra; CIEA0BATENBHO, TAaKUX IBYX
YUYEHBIX MOXKHO HAHTH.
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O Ecmu Mexny 4YieHaMd TPYNIBl CYIICCTBYIOT OTHOLICHHS Pa3HOTO
poxa, mosydaeM Tpad, pebpa KOTOPOro pacKpallleHbl B HECKOJIBKO
IBETOB.

Ilpumep 3. Ha cwe30e ecmpemuauce pykogooumenu 10 cmpaH.
Hoxazamv: cpedu Hux MONICHO Haiimu aubOO mMpex MAaKux, KOmopwie 6ce
opyarcam Opye ¢ Opyeom, 1ubo yemvlpex MmaxKux, Ymo HUu 0OUH He OPYICUIN HU C
KeM U3 HUX.

Oty 3amauy MHTEPIPETUPYEM Kak MoyiHbIi rpad ¢ 10 BepmHaMu, pedpa
KOTOpPOI'O pacKpalleHbl B J[Ba IIBETa: €CIM PYKOBOAMUTEIH, COOTBETCTBYIOLIHNE
BepUIMHAM pedpa, JpyXkart, TO 3TO pedpo KpackM B OJIMH IIBET, €CIIM HE JpyKaT
— BO BTOpOii 1BeT. [TockonbKy JIt0ObIE 1Ba pYKOBOAMTENS JHOO JIpysKar, 100
He Jipyxat, To Jro0oe pedpo paccmarpuBaeMoro rpada OyaeT pacKpamieHo B
OMH M3 3THX LBeToB. [Ipu 3TOM JNaHHas 3ajmada peAyLUpYeTCss Ha TaKOW
pesynbTar Teopun Pamces: ecim nonHblid rpad ¢ 10 BepiimHaMH pacKpariceH B
JIBa IIBETa, TO B HEM COJEPXKHUTCS JIMOO MOJHBIA rpad ¢ 3 BepiIMHAMH, BCE
pebpa KOTOpOro packpaiieHbl B MepBbId IBET, OO0 mojHbd Trpad ¢ 4
BEpIIMHAMH, BCe pedpa KOTOPOTO pacKpalleHbl BO BTOPOH IIBET.

be3ycnoBHO, y4eHHKH MIIAJIIMX KJIACCOB HE 3HAIOT Teopud Pamces, HO
JIOKa3aTeJIbCTBO BBIIICYIIOMSHYTOTO KOHKDETHOTO ()akTa OCHOBBIBAETCS Ha
JIOBOJILHO ITPOCTOE TIpUMeHHe npuiuna J{upuxie.

0 Ecnu paccmarpuBaroTcs TOJBKO OTHOIICHHUS MEXAY ABYMS JIIOABMH,

OJIMH N3 KOTOPBIX MPUHAUICKUT K OJIHOW YacTH TPYIIIbI, a BTOPOH — K
JIPYTOH YacTH 3TOH e TPYNIIBL, TT0JTydaeM JIBYJOJIbHBIN rpad.

o 3adauu npo cucmemsvl 00opoz mexcoy OaHHbIMU 2opodamu. ['opona
U300pakaeM TOYKAMH, COOTBETCTBYIOIIME JOPOTH — JIMHUSIMH. B
3aBUCUMOCTH OT YCJIOBHH 3aJa4d NOJy4aeM MO0 HEOPUCHTHPOBAH—
HBII rpad, nubo opHeHTHpOoBaHHBIA Tpad, b0 rpad c pebpamu
Pa3HBIX LIBETOB.

Ilpumep 4. B Hexoii cmpame HAXOOUMCA HECKONbKO 20p0008. Medcody
HEeKOMOPbIMU 20pOOAMU CYWECMEYIOM 83aUMHblE A8UOPeliChl (eclu ecmb pelic
om 2opooa A 6 20pod B, mo ecmw u peiic om B 6 A). [Ipuuem:

1) u3 xascooeo 2opoda 6e3 nepecadku MOdNCHO 0ojiemems He Ooaee yem
00 mpex opyaux 2opooos,

2) uz Kaxco02o 20pooa 8 Kaxicowlil Opy2oll 20P00 MOICHO 00aemenms IUbo
6e3 nepecadox, 1ubo ¢ 0OHOU nepPecaoroll.

Kaxoe naubonvuee konuuecmseo 20po0og modicem dvims 6 3moi cmpaue?

OO0o03HaYMM ropoja TOYKAaMH, aBHOJIMHUM — JIMHHSAMH, COCAMHSIOIINMHI
COOTBETCTBYIOIIME TOYKH. PaccmoTpuM omHy Touky A. OHa coenuHeHa
JMHUAMHA MaKCUMYM ¢ 3 IPYTHMH TOYKaMH; U3 KXKJO0H U3 9THX TOYEK BBIXOIAT
elIe MakCUMyM 2 JApYTHE JUHUHU. 3HAYUT, TOYEK (TOPOJOB) HE MOXKET OBITH
Gounbire yem 14+3+3-2=10. Ha puc. 2 nzo0paxeHa cxema aBHOJUHUIN Mexay 10
ropoJIaMu.
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Puc. 2

e 3adauu npo cnopmuenvie mypnupsi. Torna Toukamu H300pakaeM
YYaCTBYIOLIME KOMAHIBI/CIIOPTCMEHBI, JIMHUEH COSHHICM JBE TOYKH,
€CIIM COOTBETCTBYIOLIME KOMAHJBI/CIIOPTCMEHBl WIPAd  JAPYr C
JIPYTOM.

e llHTepecHOM SBIAETCS CIEAYIOIAs UHTEPIIPETALINS.

IlIpumep 5. B Opucade umeiomcs 10 macmepos u 10 pasnvix cmankos.
Kaowcowiii macmep ymeem pabomamv Ha posHO 08YX CMAHKAX U HA KANCOOM
cmanxe ymeiom pabomams pogro osa macmepa. [loxazamuv: macmepa MO*CHO
pacnpeodenums no CMAHKAM Max, 4moodwvl Kaxicoulli Macmep Nonai K CmaHky,
Ha KOMOPOM OH yMeem pabomamse.

Ha ceit pa3 00o3HaunM Mactepa OEIBIMH TOUKAMH, a CTAHKH — YEPHBIMHU
toukamu. Ecmum wmactep A ymeer paboraTh Ha craHke X, COSIUHUM
COOTBETCTBYIOIIHE (OCITyr0 ¥ YepHYI0) TOUKH. [10CKOJIBKY U3 KaXKJ0il BEPILHHBI
BBIXOJSIT POBHO 2 peOpa, MOJYyYeHHBIH rpad) COCTOMT W3 OIHOTO WM
HECKOJIBKUX HEe3aBHCHMBIX IIPOCTHIX LIUKJIOB, TJ€ YepeayloTcs Oelble U YepHbIe
BepmuHHI (M. pHc. 3). OObeINHAA B ATHX IUKJIAX COCeNHHUE OEIyI0 U YepHYIO
BEPILIMHEI, II0Ty4aeM HCKOMOE pacIpeielicHHe.

Puc. 3
Pemennss wWHTEpNpeTHPOBAHHBIX HA rpadax 3agad MaTeMaTHUYECKHUX
KOHKYPCOB JJIsl IIKOJBHUKOB CPEJHEro BO3pacTa Yallleé BCEIrO OCHOBBIBAOTCSA
Ha CJIEAYIOIUX pe3ybTaTax Teopuu rpados:

e B koHeuHOM rpade 4YKHCIO BEPIIMH HEYETHOW CTENeHH 4YeTHO
(Hanpumep, B mpumepe | mpu 10Ka3aTeIbCTBE HEBO3ZMOKHOCTH 5 Phl—
napeit)

e CymiecTBoBaHHe/ HECYIIECTBOBaHHE O3WIEPOBBIX M TaMHJIBTOHOBBIX
LUKJIOB

e Kpurepuii nBy0apHOCTH Tpada

e TeopeMmsl po packpacku rpados (Harpumep, cM. npumep 3)

e  @opmyma Diinepa s MIOCKOTo rpada

u Jp.
Pab6ora BrmonaeHa npu noaaepxkke Corpansaoro @onga EBpons.
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Summary

The most popular type of interpretation that is easily understandable to the
pupils of basic schools is the interpretation with graphs. The most wide-spread
problems that are interpreted with graphs are:

v' Problems about the groups of people and their relationships

v Problems about the system of roads between cities

v' Problems about the competitions

The accomplishing of the problems that are interpreted with graphs at
mathematics contests for the pupils of medium age is usually based on the
following results of the graph theory:

Every graph has an even number of odd vertices
Existence/ non-existence of Euler and Hamiltonian cycles
Criterion of bipartiality of graph

Theorems about graph colouring

The Euler formula for planar graphs

etc.

The examples of the tasks from the Latvian Mathematics Contests for the
pupils of medium age are discussed in the paper.

ASANENENENRN

IMPUMEPBI MHTET'PAIIUU MATEMATHYECKHUX
JUCIHUIIVIMH ITPH OBYYEHUU CTYJAEHTOB
YHUBEPCUTETA

Haranus BpoBka
Benopycckuii rocynapcTBeHHbIM yHUBEepcUTeT, benapych

B mpomecce oOydeHmst CTyaeHTOB JIO0OH Y4eOHOW IUCIUIUIMHE B
KJIaCCHYECKOM YHHBEPCHUTETE IIepe/l MIPEroAaBaTeIeM CTOUT ABYEIMHAS 3a/1a9a
— TIOATOTOBKA CHELHAIIICTA ONPEAEICHHON KBaTH(UKAIMU C OJHOM CTOPOHBL, a
¢ Ipyroi — GOpMHUPOBAHKE Y BBIMYCKHUKOB KaueCTB Y4E€HOTO-HCCIIEIOBATEIS.
AHanu3upyst OTBETHI CTYACHTOB-BBIITYCKHHKOB Ha I'OCYAApPCTBEHHBIX 3K3aMe—
Hax IO MaTeMaTHKe, Mbl IPUILIN K CIEAYIOUEMY BBIBOJY: KaK IPaBUIIO,
OTCYTCTBYET NOHMMAaHHE B3aUMOCBS3M Pa3IMYHBIX MAaTEMAaTUYECKUX IHCLU—

44


http://www.liis.lv/NMS/

Proceedings of the Conference Teaching mathematics: retrospective and perspectives

IUTH, HE YJIaBIMBAETCs 00IIasi CYIIHOCTh B Pa3JIMYHBIX OMPEISIICHNUAX OJHOTO
M TOTO K€ MaTeMaTH4ecKoro 0OBbEKTa, OTCYTCTBYET BHICHHE MAaTEMATHKH KakK
€IMHOM HayKH, MO3BOJIOIIEH pa3IMYHBIMU METOJAMH PEIIaTh MPaKTHUECKUE
3aJa4yl WIN HAay4IHbIE TIPOOJIEMBI.

Hanpumep, orBedast mo OmieTy, Ha BOIPOC M3 Kypca MaTeMaTHYECKOTO
aHallu3a «IapaMeTPU30BaHHAs IIOBEPXHOCTB», CTYNEHT [AeT OINpENENeHUE,
3ayueHHOE U3 yueOHHMKa WK KOHCTIeKTa. Ho Ha JONOTHUTENBHBIN BONPOC

«3azaer 1 ypaBHeHue x° — y* =0 MOBEPXHOCTh M KAKyI0 B IPOCTPAHCTBE
R*?» OTBETUTH 3aTPyIHSIETCS, TAK KAK CYMTAET 3TOT BONMPOC M3 Kypca aHa—
JUTUYECKON T€OMETPUU U COBEPLICHHO HE YJIABIMBAET CBSI3U C MPEABLAYIIUM
BOIIPOCOM.

Jpyroit npumep. [1pu oTBeTe Ha BOonpoc U3 Kypca ainreOpbl 0 KOJIMYECTBE
KOpHEH anredpandeckoro MHorodjaeHa Obul 3amaH Bompoc «Kakoil nmomxna
OBITH CTENIEHh MHOTOWICHA C BEHIECTBEHHBIMH KO3()(QUINEHTaMH, YTOOBI MOXK—
HO OBUIO YTBEp)KIATh, YTO OH 00SA3aTEIBHO MMEET XOTS Obl OJMH BEUIeCT—
BEHHBIN KOpeHb?» CTyAeHT Tepsercs. U ecnu Ha mpsamoit Bonpoc: «Eciu gucmo
a + ib aBngeTCS KOPHEM MHOTOWIEHA, TO OyIeT U ero KOpHEeM YHCIO a — iby,
KaKk IIPaBUJO, OTBEYAIOT YTBEPAHUTENBHO, TO YBA3aTh 3TO C (HaKTOM, HYTO
npousBezienue (a + ib)(a — ib) OyAeT 4YMCIOM BEIIECTBEHHBIM YXE HE MOTYT.
He Moryr mo TO#f mpu4mMHE, 4TO NpPOU3BEIEHHE KOMIUIEKCHBIX YHCEN Kak
orneparys B C n3ydaercst B Kypce Teopur QyHKIMHA KOMIUIEKCHOH ITepeMeHHON
U, Ha WX B3IJIsJI, HUKAK HE CBSA3aHO C 00CY)XIaeMBIMH BOIIPOCAMHU U3 aIreOpsl.
AHanoruyHasi CUTyallys ¢ HeIIOHMMAaHUEM B3aMMOCBSI3U TaKHX, Ha HAIll B3IJIA],
TECHO NEPEIUICTAIOIUXCS BETBEM MAaTEMaTHKU KaK YpaBHEHUS MaTeMaTH—
yeckoi ¢usnkm M Marematmdyecknil aHanm3. CTyIeHT OOMKO OTBEYaeT o
Ouiery Ha BOIPOC O PEHICHHH CMEIIAaHHOW 3a/laudl I ypaBHEHHS TEIUIONpO—

R
BOJHOCTH MeToI0M Dypbe, HO HE B COCTOSIHUM PEIIUTh YPaBHEHUE =0,

Ox0y
KOTOPOE pelanoch B Kypce MaTeMaTHYECKOrO aHajlu3a elle Ha BTOPOM Kypce
pu U3y4eHnn AupGepeHIupyeMOCTH U HHTErPUPYEMOCTH (DYHKIMH HECKOIIb—
KHX NIEPEMEHHBIX.

CryneHTsl HE YJIaBIMBAIOT B3aMMOCBS3M MEXKIy OINMCAHHBIMH BBIIIE
BOIIPOCAMH, TaK KaK Y HUX BBIPA0OTAJICS CTEPEOTHI Pa3[eIbHOCTH M3YIaeMbIX
HUMH MaTeMaTH4eCKUX TUCHMIUIMH. [IpencTaBieHne o MaTeMaTuke, Kak €INHOM
LEJIOM, KaK O HayKe, OTPaXKaloWEll M M3y4arollell pealbHbIE B3aMMOCBS3U H
MPOLECCHl OKPY’KAIOLMIET0 MHUpPa C PA3JIMYHBIX CTOPOH U C PAa3HBIX TOYEK
3peHus, OTCyTCTByeT. Mnm HacTonbko (OpManbHO, YTO HE NPHBOIHUT K
(hopMHPOBAHUIO YCTOHUMBBIX IPEACTABICHUI PEabHOCTU B3aMMOCBS3U HWIIU
HMHTErpaluy MaTeMAaTHYECKOM TEOPUM U 4YE€JIO0BEUECKOM NpakTUku. lIprunnbl
MOJIOOHOTO SIBJICHHS PAa3HOIUIAHOBHL. BO-NEpBBIX, OHU KpPOKOTCS B OCOOEH—
HOCTSIX MCUXOJIOTHH MOJIOJJOTO IIOKOJIEHUS. DTO

- OTCYTCTBUE HAaBBIKOB CaMOCTOSITEIbHOTO MBIIIIECHNUS;
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- OTHOLICHHE K PeIMeTy o NpHHUHUITY «Crai — 3a0bum»;

- HEyMEHHE BBIACIUTH HanOojiee CYIIECTBEHHBIC IOHATHS, TEMbl WA
Jaxxe 1eJIble COAepIKATENbHbIe METOAMYCCKHE JINHUHM N3y4aeMOW AUCIUIIIAHEIL.
A Belb HWMEHHO OHHM ¥ SBISIIOTCA OCHOBHBIMH  XapaKTEPUCTHKAMH
(KpaeyrompHBIMH KaMHSMH) JIOOOT0O MaTeMaTHYecKoro (M HE TOJBKO
MaTeMaTHIECKOTr0) Kypca.

BO-BTOprX, TaKOMY BOCHPUATUIO «OTACIIbHOCTW PA3JINYHBIX AUCHUIIINH
CHOCOOCTBYET TO, 4YTO HX IMPENoJaloT Ha MaTeMaTH4eckoM (axyybTeTe
npenojaBaTeiy pa3Hbix kadenp. [ToMrMo pa3nu4yHON METOMKH CTPYKTYPUPO—
BaHMS U W3JIOKCHUSI Marepuala, KaXxJbli JIEKTOp IOJIb3yeTcs BHIOpaHHON MM
caMHM MaTeMaTH4YeCKOW TepMHUHOJIOTHEeH. I3BecTHO, YTO B Pa3IMUYHBIX
y4eOHHMKax 10 MaTeMaTHKe OJHHM W T€ )K€ MaTeMaTHYeCKHe MOHSITHUS MOTyT
0003Ha4yaThcsl (Ha3bIBaThCS) pasHBIMH TepMHHaMu. Hampumep, B Kypce
"BBElICHUEC B MaTeMaTHKy'" JaeTcsi ONpelelicHHe TOYKH CTYLICHHs, a B Kypce
MaTeMaTHYECKOr0 aHaJIn3a — MPEeAeIbHOW TOYKH MHOXKecTBa. CTyAeHTHI 3a4a—
CTYIO HE B COCTOSIHHHM CBSA3aTh MEXTY COOOH 3TH IOHATHS.

Kpome Toro, ecTb MaTeMaTH4eCKHE TEPMHHBI, KOTOpblE 0€3 N3MEHECHHH
UCIIONB3YIOTCA B PA3IMYHBIX O0JACTAX MATeMAaTHYECKOrO 3HAHMS, HO HECYyT
pa3HyI0 CMBICIIOBYIO Harpy3ky. «CeueHne» ecTh B T€OMETPHH, M €CTh «cede—
HUEC» IPpU U3YUYCHHUU MHOXCECTBa HeﬁCTBHTeHbHLIX YHUCECJI 10 TECOpUHU ,Jleﬂe—
KHH/ZA. 371ech YK€ BO3HHKAIOT NPUYMHBI TPETHETO IUIaHA, KOTOPBIE KPOIOTCS B
caMHX OCOOEHHOCTSIX MaTeMaTHKH KakK HayKd — B ee abCTPakTHOCTH, B MHOTO—
00pa3ny MaTeMaTHYeCKOro s3bIKa, B MHOI'OBAapHAHTHOCTH ITO/IXO/I0B M METO—
JIOB, KOTOpBIC SIBIISIIOTCS NPSIMBIM CIIC/ICTBUEM €€ YHUBEPCAIbHOW MPUMEHH—
MocTH. Ho MMeHHO Takue 0COOCHHOCTH MATEMaTHKH, KaK aJrOPUTMHYHOCTD,
JIOTUYHOCTb, JOKA3aTEINbHOCTh YTBEPXKACHUI U BHIBOJIOB, €IHHCTBO €€ YacTeH
MO3BOJIAIOT HAYYUTh CTYIEHTOB BUJETH €IMHOOOpa3sHe B MHOTOBapUAHTHOCTH
[1]. Peamm3anmst dopMupoBaHHS NEIOCTHOTO MATEMaTHYECKOT'O MBIIUICHUS
MOXKET CHOCOOCTBOBATh YCHJICHHIO MEXIUCIMIUIMHAPHBIX M BHYTPHAWCLIU—
TIJIMHAPHBIX CBs3EH Ipyu U3y4YCHUU Ka)KI[Oﬁ N3 COACPKATCIBbHO-MECTOJUYCCKUX
JMHUHM y4eOHOro Kypca. AHaJIM3 MPOrpaMMbl KypcOB MaTeMaTHUECKOTO aHa—
nu3a, andgepeHIuanbHbIX YPaBHEHUH, anreOpbl, aHAIUTHYECKOH W aug—
(hepeHIMATBHOM TeOMETPHI MTO3BOJISIET CJIeNaTh BHIBOJA O HEOOXOANMOCTH BbI—
JITICHNS] U aKLIEHTUPOBAHMS B3aHMMOCBSI3U, BO-IIEPBBIX, MEKAY KOHKPETHBIMH
TEMaMH KaXK/I0TO U3 KypCOB, @ BO-BTOPBIX — MEX/ly N3y4aeMbIMH MaTeMaTnie—
CKHUMH OOBEKTaMH M WX PEAIbHBIMH NPUIOKEHUSAMHU (I 3TO BO3MOXKHO).
OcyniecTBICHHE 9THX 3a/1a4 CIIe/IyeT HaYMHATh y)Ke Ha IIEPBOM Kypce.

UYro kacaeTcss METOIAMKM YTCHMS JICKIUH 10 KaXIOMY H3 pa3/ielioB
MaTeMaTHKH, TO 3/eCh CIEAyeT HENPEeMEHHO He TOJIBKO YYHTHIBaTh, HO H
HOAYEPKUBATH B3aUMOCBSA3M OCHOBHBIX COIEPKATEIbHO-METOIMYECKUX JTHMHUN
Ppa3JIMIHbIX MaTEMATUYCCKUX AUCHUIIINH.

Takue BHYTPUANCHUIUIMHAPHBIC W MEKIUCHUIITIMHAPDHBIC CBA3U OCYy—
IECTBJIAIOTCA KaK IO I'OPU30OHTAIU — MPU U3YUCHUU 0}1HOI>II NI 6J'II/I3KI/IX TEM
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II0 pasHbIM MATEMATHYCCKUM JUCHUILIMHAM I1apaJiICIbHO, (TaKOC H3YYCHUEC
MO>XHO Ha3BaTb HHHCﬁHBIM), TaK U IO BEPTUKAJIM - KOrZla TEMa M3y4acTCsa Ha
Ppa3HbIX Kypcax O6y‘I€HI/I$I B PAa3HBIX ACICKTax (TaK Ha3bIBaCMEBI KOHICHTPHU—

YEeCKHH CTIOCO0 M3YUICHH).
Hampumep, ynmoMsHyTbIe CBS3M €CTECTBEHHO OCYLICCTBIISIOTCS IPH U3Y—
YEHHH CIIEAYIOINX TeM, YKa3aHHBIX B TaOiuIe:

HJI(';. Tema MaremMaTH4ecKHe AUCIHUILIHHDI

1 Kpusas, nnuna nyru, HaTypajibHas I'eometpus (1 kypc),
napamerpuzanus. [loBepxHOCTh, cioco— | Matematuueckuid anaimms (I kypc).
061 3amanws. [Lnomane MOBEPXHOCTH

2 Bununeiinsie 1 KBagpaTHYHBIE (OPMEI. I'eomerpus (1 kypc),

INepBas xBagpaTudHas Gpopma IMOBEPX— Marematudeckuit ananms (I kypce),
HOCTH. Y CJIOBHBII SKCTpeMyM, Kputepuii | anredpa (I kypc).
CuibBecTpa.
3 KommexcHele uncna, ux CBOHCTBa. Anre6pa (I kypc), Teopust GyHKumi
KOMIUIEKCHOTO_TIEPEMEHHOTO
(11I kypc).

4 Jluneitnbie onepatopsl. [IpocTpancTBO Maremarnueckuii ananus (I kypc),
JIMHENHBIX OrPaHUYEHHBIX ONIEPaTOPOB, anreopa (I kypc), pyHKIHOHATE—
€ro NOJHOTA. weiid anamms (11 kypc).

5 ®dopmyna Teinopa. Paznoxenue Maremarnueckuit ananus (I kypc),
aHanuTH4eckux ¢yHkiwmi B psax Teitnopa. | Teopust GyHKIMIT KOMIUIEKCHOTO
Psanp1 Jlopana. nepemenHoro (III kypc).

6 Psane1 @ypre. ColicTBa rapMoHndeckux | Martemartnueckuit ananns (11 kypce),
(hysakuunii. Pemmenne cMemaHHbBIX 3a/1a4 Teopus QYHKINA KOMIDIEKCHOTO
JUIsL ypaBHEHHH TEIUIONPOBOIHOCTH U nepemenHoro (11 xypc),
KoJyeGaHust CTpyHEI MeTonoM Dypoe. YpaBHEHUS] MaTeMaTHIECKOi

¢msuku (111 kypce).

7 Wnterpan Pumana. KpuBonuneinsie, Maremarnueckuii ananus (I kypc),
MOBEPXHOCTHBIE, KPATHBIE HHTETPAIIBI. (yHKIMOHATBHBIN aHaMN3
Mepa JleGera. Muterpan Jlebera. (I kypc).

8 JuddepennupoBanre u naTerpupoBanue | Maremaruueckuid ananms (I kypc),
(yHKIMIT MHOTHX ITepeMeHHBIX. Pemenne | muddepeHnnanbabie ypaBHEHHS
JIMHEMHBIX OJTHOPOJIHBIX (I kype).

JudepeHIMAIBHBIX YpaBHEHHUI.
Tak, npum wusyueHnn TteMol «JuddepeHuupyemMocts OQyHKIUID» ©

«OmpezeneHHble WHTErpaibDy MOMHUMO W3BECTHBIX TNPHIOKEHUH MOHATHA
MIPOMU3BO/IHON K KHHEMATHKE, a HHTETpajia K BEIYUCICHHIO 00BEMOB, TIOMIACH
U JJHMH AyT KPHUBBIX, 11€1€C000pa3HO paccMaTpUBAaTh 3a7add MaTEMaTHIECKOrO
MoJienupoBaHus. Takod MOAXOA JaeT BO3MOXHOCTh INPOMIIIIOCTPUPOBATH
MMOCTPOCHUEC HpOCT@ﬁLHPIX MaTCMaTHYCCKUX MO}Z[CJ'ICI‘/II [eoro psajia peajlbHbIX
mpoleccoB U siBieHuil. Cpenu HUX:
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- M3y4eHHE BpPEMEHHM IMOJypacnaja paguoakTHBHOTO DIEMEHTAa B
3aBHCUMOCTH OT €r0 MaccChl;

- HACBIIIAEMOCTb PACTBOPA COJIBI0O B 3aBHCUMOCTH OT TEMIIEPATyphl
pacTBopa;

- U3y4YCHHE 3aKOHA pACIpENENICHUS TEMIIEpaTypbl BHYTPH TPYObl H
BBIJENICHHE TpPyOOH TEMIOTHl B 3aBUCHUMOCTH OT BPEMEHM M TEIIO—
IIPOBOJTHOCTH;

- JBWKEHHE JIETaTeNIbHBIX arnapaTroB Ha OKOJIO3eMHOW OpOuTe;

- CKOpPOCTb UCTEUEHHUS BOJBI U3 COCY/a;

- BBIOOD ONTHMaJILHOI KPHBOH NP pEIICHNH 337134 [TONCKa;

- pelIeHMe 3aJayd ONpe/eNICHHs BPEMEHH IPECTYIUICHHS (Ha OCHOBE
3aKoHa u3iyuyeHus HbloTOHA CKOPOCTh OXJIaXAEHHs Telaa B BO3TyXe MPOHop—
IIMOHAJIbHA Pa3HOCTH MEXIY TEMIIEPAaTypoll Tea U TeMIIepaTypoi BO3IyXa);

- 3aja4a 0 OpaxMCTOXPOHE: CPEeIH BCEX KPHUBBIX, IPOXOIAIINX Yepe3 IBe
3a7aHHble TOYKH A W B, He nexamue Ha OZHOW BEPTHKAIHM, HAWTH Takylo,
JIBUTAACH 110 KOTOPOH MOJ JEHCTBHEM CHIIBI TSHKECTH MaTepHalibHas TOYKa
ckarutcs u3 A B B 3a kparuaiiiuee Bpems.

Ilocnennsas 3amava Opwia pemena ycwmusimu [.B. Jleitbanma, U.
Herortona, I'. Jlonurans u 5. beprnymnu. IloMuMo 3HaYMMOCTH €€ pellIeHus ¢
€CTECTBEHHO-HAYYHOM TOYKM 3PEHMs, OHA CTaja HUCTOYHUKOM HJECH HOBOMU
00J1acT MaTeMaTHKH - BapUallMOHHOTO HCUUCTIeHu [2].

OueBUTHO, YTO HA U3YUCHHE U O0CYKAEHHE TaKUX ITPUIIOKEHUH BO BpeMs
JIEKI[UM MO0 KOHKPETHOW MAaTEeMaTHYECKOHW IUCLHUILUIMHE MOXKHO OCYIIECTBUTH
HE BCErja B CUITy HACBIIEHHOCTH JIEKI[MM OCHOBHBIM IIPOrPaMMHBIM MaTepHa—
JIOM U OrpaHMYEHHOCTH BpeMeHH. Ho Jake ynmoMHHaHHME U IEpPEUUCIICHHE
MOJOOHBIX 3a/ad JAeT CTYJCHTaM BO3MOXKHOCTh YBHJETh PEAIbHYIO 3HauU—
MOCTb M BOCTPEOOBAHHOCTb M3Y4aeMbIX aOCTPaKTHBIX MaTEeMaTHYECKUX
MOHATHI W MeTonoB. TakoW MOAXOI MPOOYXTaeT HWHTEepeC, HaeT TONYOK K
MO3UTUBHOMY BOCIPHUATHIO Ka)XKyIIMXCS Ha NEPBBIA B3MNIAJ HaZyMaHHBIMH
TEOPUH WIA TEPMUHOB, IO3BOJIAET OCYIUECTBIATh TBOPUYECKHH IIOAXOZ K
M3y4YCHUIO MHOTHMX BONPOCOB W TeM. bosee monpoOHOe wucclienoBaHue u
METOABI PCHICHUSA YINOMAHYTBIX 3adad MOTYT CIYXWUTb TEMaMWU HOOKJIAAO0B BO
BpeMsl 3aHATHH B paMKax Y4eOHO-MCCIENOBaTENbCKOW paboThl CTYJEHTOB,
KypPCOBBIX pa0oT.

Jluteparypa

1. Bposka H. B. OcoGenHocTn MaTeMaTHku Kak y4eOHOTO TpeaMera.
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Summary

One of the problems arising during preparation of the mathematics teacher
at classical university represents a problem of integration of the theory and
practice at training students to mathematics as to one of the most difficult and
abstract subjects. Integration of the theory and practice of professional
becoming of the future teacher at classical universities is the most expedient for
carrying out on the purposes, under the maintenance, on formed skills, on
means of training.

METO/IbI IPEINIOJOBAHUA MATEMATHUKHN HA
HOAI'OTOBUTEJIBHOM OTAEJEHUU BY3A

Capmute UepHsieBa
JlarBuiickuii CenbCKOXO035ICTBEHHBIN YHUBEPCUTET, JIaTBUA

Keywords: The study process in university, teacher, student, “memory
cards”, “portfolio”, knowledge integration.

Tak kak mporecc 0OydeHns1 B By3ax HENPEPHIBHO YCOBEPIIECHCTBYETCS, a
TJIaBHAS IIeTb O0YYECHHUS] HE MEHSETCSl — MOJIOJBIM JIFOJISIM JTOJDKHA OBITh aHa
BO3MO>KHOCTb ITOJTYYNTHh KAUECTBEHHBIC 3HAHUS W HaBBIKH JUI 00ECIICUCHUS UX
JATbHEHIIIETO MPOIBIKCHNUS B XKHU3HU U IPO(eCCHOHANBHOI Kapbepe. JT1a 1enb
OCYIIIECTBMMA YCIEIIHBIM COTPYAHHYECTBOM JBYX HE3aBUCHMBIX CTOPOH —
MPENoAaBaTeNs U CTYACHTA.

[lpenosaBarens 3TO mepcoHa, OTBeyamollas 3a TO, YTOOBI TIpyImna
CTYACHTOB YCBOWJIa WJIM MCPEHATIA €TO0 3HaHUA WUJIU OIBIT. CBOHUM >KHU3HEHHBIM
OIBITOM, TPO(ECCHOHATIBHON KOMIIETEHTHOCTBIO, apCeHAIOM METOJANYECKHX
METOJIOB pabOTHl TperojaBaresib 00eCHeyrBaeT KayecTBEHHBIH Ipolece
0oOyJeHwUs.

IIpecTrx 060TO By3a 3TO €ro CTYIEHTHI C UX YCBOSHHBIM KOJIHYECTBOM
M KayecTBOM 3HAHHUH, a TaK € MX KOHKYpPEHTHOCIIOCOOHOCTBIO Ha DBIHKE
Tpyzna. BzammopeiicTBue mnpemonmaBaresnss M CTyJeHTa oOpasyeT mporecc
o0y4eHust B XOA€ KOTOPOTO BO3ZHHUKAIOT OOIIME LM, WHTEPEChl M oOmas
pabora.

Jns Toro, 4ToOBI YCHECHIHO HANMpPaBUTh YYCHHKA CPEIHEH INKOJBI B
mporiecc o0y4eHus, Kaxaplii rox B JlarBuiickom CenbCKOXO3SHCTBEHHOM
yHuBepcurere (nanee JICY) opraHu3yloTcsl NMOATOTOBUTENBHBIE KypCHI IO
Mmaremaruke. Tak Kak pojib MaTreMaTHKH BO3pAacTaeT HE TOJbKO B HAy4HO-
UCCIIeI0BATEIbCKOM paboTe, HO U B y4eOHOI paboTe, paboTasi ¢ pa3IMYHbIMU
KOMITBIOTEPHBIMH TIPOrpaMMaMy, KayeCTBEHHOMY W3Y4YCHHIO MaTeMaTHKU
cienyeT yIeluTh MoBbIIeHHOe BHMMaHue. Tak kak B JICY kypc BbIcuien
MaTeMaTHKH OCHOBBIBACTCS! HA 3HAHMUSX, YCBOCHHBIX B CPEIHEN IIKOJIE, BAYKHO
JIOCTHYb TOTO, YTOOBI NPETEHAEHTHl Hadaau OOydeHHEe C JIOCTaTOYHOM 0a3oi
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HAaBBIKOB M OCHOBHBIX 3HAaHWH, C TO3UTHUBHBIM OTHOIICHHEM K HW3yUCHHIO
MaTeMaTuku. Bot yxe B TeueHuu 6 ser B JICY s Beay HOATOTOBHUTEIBHEIC
Kypchl TI0O MaTeMaTWKe, W MOTY CJeNlaTh BBIBOJ, HACKOJIBKO BEJHKAa POJIb
mpernoaBaTesi B HMOATOTOBUTEIBHON paboTe ¢ ydamuMECS pa3HOTO ypPOBHSA
MOJITOTOBJICHHOCTH. [ JTaBHOW TpoOIeMOil B IeAarormyeckon padoTe SIBISETCS
TO, KaK B MaKCHMAaJbHO KOPOTKHE CPOKH OIIEHHUTHh YPOBEHB 3HAHUI KaXIOTO
MpEeTeHIeHTa W BCEH TpyMNIbl B IEJIOM, BO3MOXXHOCTH COTPYAHHYECTBA H
CaMOCTOSITEIILHOW PabOThI, BBISBUTH *’O€jbIc IMSATHA'’ B OCBOCHHH OCHOBHOTO
Kypca st (OpPMUpPOBaHHMS ONTHMAIBHOM TIporpaMMbl Kypca W BbIOOpa
HanOosee 3¢ (EeKTUBHBIX METOJIOB B OpraHU3alH IIpoLecca 00yYeHHs.

B cBoem ombiTe pabOTHI S HCHONB3YK) TAaK HA3BIBACMBIA ~ MHOTOCTY-
neH4YaThlil’” TpuHIMI paboThl. HauwmHato ¢ Onoka W3 YETHIPEX YpPOKOB B
HEJIEJI0, YTO JTAeT TOCTATOYHBIA HHTEPBAJ BPEMEHH IS pean3alliil METOIOB.
Kak 0OBMMHO MPHHATO - HAYANO ypOKa MPEIYCMOTPEHO IS TOTO, YTOOBI
MOJYYUTH TIPEICTaBICHHE O HOBOM TeMe — IHANOT WM MOHOJIOT Mperoja-
BaTessl, 3TO 3aBUCUT OT 3HAHUI ayUTOpUM 10 AaHHOM TeMe. Ha atom sTame
ypoka pemiaercs He Ooiee IOBYX 3ajad IO HOBOM Teme. PemieHHbBIe 3amaun
OCTalOTCsl Ha Jocke. Hawmmydmwmii BapumaHT 3TO, KOTAAa YYEHHKH CHadania
CIIEYIOT OOBSCHEHHSIM IpernojaBaTelisi M TOJBKO IOTOM KOHCIEKTHUPYIOT
pemieHue 3anaun. Toraa y4yeHMKH HauyMHAIOT paboTaTh CaMOCTOSATENFHO M B
mporecce 3TOi pabOTHl HAYMHACT JCHCTBOBAThH BBINICYIIOMSHYTas ~ MHOTO-
CTyneHyaTas’’ CUCTeMa.

B aymuropum Bcerga MMeeTcsi HECKOJBKO YYEHHKOB CIOCOOHBIX 10
00pa3Iiy caMOCTOSATENBHO pemaTh 3amaHus. Cpead HUX MOXKHO pa3iIH4yUTh
3 THma TaKk Ha3bIBAEMBIX — 'Pa3TOBapUBAIOMKX’’, ’Bompormarenei’’ wu
’MoruyHOB’’. TlepBBle BCTYHArOT B QHANIOT C TIPEIOJaBaTEIIeM IO IOBOIY
BO3HHUKIINX HESCHOCTEH, YTO TO3BOJIIET CIEIUTH 3a IPOIECCOM PEIICHHS
3a/1a4d TeM y4YCHHKaM, KOTOpPBIE OPCHTHUPYIOTCS Ha CIyX — TaK Ha3bIBaeMbIe
ayauanucTel’’. BTOpBIe MPOCAT yUMTENs TMOAONTH ¥ WHAWBUIYAIBHO
OOBSICHUTh KaK  TPEOJOJIeTh BO3HMKIIME HESICHOCTH Wi yOemuThcs B
MIPAaBUIBHOCTH HAYaTOTO pEIICHUS 3ahadd. TpeTbMM HEeoO0XOIMMO YyMEHHe
IpernoiaBaTessl YJIOBUTh HYKHBIH MOMEHT KOTJa ciexyeT MOJOWTH U ITOMOYb
MIPEO0JIETh BOZHUKIINE HESICHOCTU. DTO YyXK€E ABISETCA BTOPOH CTYIEHBIO B
npouecce 0o0yueHHs. OCYIIECTBISIETCS CBSI3b: yUYHTENb-YYEHHK. Y 000MX
YIOMSIHYTBIX TPYIII €CTh TaK Ha3bIBa€MbIC ' 'TIOCIIEIOBATENN '— 3TO YUEHHKH,
KOTOPBIE CTECHSIOTCS HCIIONB30BATh IMOMOIIb YYUTENs W oOpamaroTcs 3a
MOMOIIIBI0 K CBOUM PSIOMCHISIINM, TIO3TOMY OYCHb CYIIECCTBEHHO, YTOOBI Ha
ypoke Obputa cBoOOmHas amocdepa. DTO SBIACTCS TPEThEH CTYICHBIO.
OcymiecTBISIETCS METO: YICHHUK-YICHHK.

Ha mpaktuke 3Ta memouyka MOXeT OBITh Tropasfgo mmuHHee. [loatomy s
ynoTpeOIIsito TepMHH *’MHOTOCTyIIeH4YaTas cuctema’’. Paboras takum oOpazom
YUUTENIb BCE BpeMs HAXOJUTCS B HENPEPHIBHOM JIBUKEHUH, ITOCKOJBKY
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KOHKPETHBIE BOIIPOCHI HAYYWIIUCH 33]aBaTh M T¢ YUCHHUKH, KOTOpbIC B IEPBOH
TIOJIOBUHE YPOKa MOJYAIIH.

B ueMm e 3akiIr04aeTcs riaBHbI 3P deKT :

1) B OomnpIIeii WM MEHBIIEH CTENIEHH YYSCHUKH CaMOCTOSTEIHFHO PEIIaloT
00JIbIIIOE KOJMYECTBO 3aJlaHUH HEXENIM Ha IPOCTOM ypoke. Takum obpazom y
YUYEHHUKOB 0o0Opa3yercsi 0oJiee IMUPOKUHA CIIEKTp HPHMEPOB Ul HCIIOIb30BAHHSA
HX B CAMOCTOSTEIILHON paboTe;

2) Yy4EHUKH TIEPBOM TPYIIIBI, OObSCHSIS pellleHHe 3ajad APYTHM, yCBav—
BAIOT MaTepuall eule Jyylle;

3) HEKOTOpBIC HABBIKA CAMOCTOSITEIIHHOW pPabOTHl OCBaMBAaIOT UM MEHee
CIOCOOHBIC YYEHHKH;

4) mpenojaBatenb HMEET BO3MOXKHOCTh €II€ pa3 WHIMBUAYaIbHO W
HECHaBS3YHMBO T.€. HE BO3BBIMIAS ce0s M HE YHIKas Y4YCHHKAa OOBSCHUTH
NPUHIMIT 3312491 TeM KOMY 3TO HEOOXOIUMO.

JlONONHUTENBPHBIM TTO3UTUBHBIM (DaKTOPOM SIBISCTCSA TO, YTO YYHTENb
BBIHY)KJICH HCKaTh TOSCHEHHS C °JAPYTOH CTOPOHBI’, TIOCKOJBKY €CTh
YUYEHHUKH, KOTOpbIE He HAYMHAIOT pellaTh 3aJa4y 0 TeX Iop, II0Ka 10 KOHIIa He
ycBoeH Matepuai. IlpemonaBaTens HODKEH OOBSACHUTH yYEHHKaM, YTO €CIIH
C€CTh HeO6XOI[I/IMOCT]:, TO OH I'OTOB O6I)HCH)ITI) MaTepuajl MHOTOKPATHO.

Ecnu no3BossieT miomaap MoMeIeHus, TO BO BpeMsi paboThI JKellaTebHO
UCIIOJIb30BaTh IPYIIIOBEIE METOJIBI PA0OTHI C COOTBETCTBYIOLIEH OpraHU3aIen
pabouero mecra. TakuM 00pa3oM HMX MOXKHO COCIMHUTH KaK C BBEJICHHEM B
TeMy IMpernojJaBaTeseM, TaK W IOATOTOBJICHHBIMH [UISI CaMOCTOSTENbHOM
paboTHl MaTepHanaMy, B KOTOPBIX UMEIOTCS yXKE PEIICHHBIC 331a4d M CXSMBI
peLIeHHs.

Ecian ofHOTHIHBIC ONIMOKH BCTPEYAIOTCS Y HECKOJBKHUX YYCHHUKOB HIIM
OOJIBIIMHCTBO 3afaeT BONPOCHI [0 OJHOMY M TOMY € NpUMepy, 3HauuT
HpernoaBaTeNb MPOCUT BBICIYIIATH CBOM KOMEHTApHH 110 JAHHOMY BOIIPOCY.

CiyyaeTcsi, KOIJla YY€HHK CaM BBICKA3bIBAeT KeJaHHE PEIIUTh 3a7ady y
JIOCKH, HO KaK I0Ka3bIBaeT NPaKTHKa, B OOJBIIMHCTBE CIIy4aeB OH HE CIIOCOOEeH
IMpaBUJIbHO 06I)SICHI/ITIJ X04 peuIiCHusA 3aJa41 U OTBETUTH HAa BOIIPOCHI.

Bo Bcsaxom ClIydyac CYHECTBCHHBIM SABJIACTCA CO3J1aHHC HpaBHJ’leOﬁ
aTMoc(epbl Ha YpOKEe — TEOpeTHYEeCKH 3TO OyAeT 3BydaTh Kak  IMOJOXKH—
TeJIbHas cpesia oomeHus .

VYueHuK, XOTsi Obl YACTHYHO JOJDKCH 3HATh O TCOPETHUSCKH U MPAKTH—
YecKH OOOOMICHHBIX (aKTaX, O CHOCOOHOCTSX M BO3MOMKHOCTSX B3POCIHBIX
mone k oOyueHuto. CyImiecTBeHHBIM yOeXICHHEM SBISIETCS TOT (DaKT, 9TO
BpeMs He CTOUT Ha MECTe U HeoOX0IMMO M30aBUTHCS OT YCTapEBLINX ITIOHATHI.
I'maBHOW mpoOIEMO Il MPETEHIEHTOB SBISETCA OCTAaHOYHO OONBIION
HOBTOPSIEMBIIl MaTepuaj, I[OITOMY CJIeAyeT YIa4HO OpraHM30BaTh Kak
WCIIOJIb30BaHNE HATJLIIHBIX IOCOOW, Tak M ONAronpsTHYIO cpeay OOIIeHHs,
YTO CHOCOOCTBOBAIO OBI XKaXK/le 3HAHHUI M KEJTaHUIO JOCTHYb PE3yJIbTaTOB.
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Jns obneryeHmst mpomecca IOBTOPEHHMs, 0c000€ BHHUMAHHUE YIEISIO
WCIIONIB30BAaHMIO HATMJLIIHOTO Marepuayia. B TeueHMHM Kypca pasperaro
WCTIOJNB30BaTh TaK Ha3piBaeMbIi ’portfolio’’, rae KaXkIeld YYCHHK MOXKET
HalTH TIIATENBHO M0A0OPaHHYI0 HEOOXO0IUMYIO eMy HH(OPMALIHIO.

BropslM BCOMOraTenbHBIM CPEACTBOM JJIsI YCBOCHHS Marepuana
saBistfoTcest kapTel mamsaTte . Kak ykaspBaer E. CMHT OHM *’aKTUBU3UPYIOT
BO3MOKHOCTH MO3Ta BOCIIPOM3BECTH M HAWTH B3aUMOCBs3h . [2;23.].

OcHOBHas TeMa pacIoyioraeTcs B LIEHTPE KapThl U BOKPYT HEe MUIIYTCA
MOJIYMHEHHbIC TIOHSITHS, B CBOIO OYepeab BOKPYI HHUX JpPyrHe MOJAYHMHEHHBIC
TIOHSITHSI.

B cOBOKYIHOCTH OCHOBHOM TEMBI ¥ ITOJUMHEHHBIX TIOHATHH HY)KHO HaWTH
YEeTKUH XapakTepHbI 00pa3. B *’kaprax mamsTu’’ eJaTesbHO MCIOJIb30BaTh
CTPEIIKH, CBSI3BIBAIOIINE U ITPEPHIBUCTHIE JIUHUH..., [2;86.].

HenpuBbruHOE pacnosio’keHNne MPUKOBHIBACT M aKTHBH3MPYET BHUMAaHHUE

YUYCHUKA.
Cy1miecTByeT emie 0J1H CI0c00, IIOMOTAIOIINH ONTHMAIBHO MTOATOTOBUTh
HAIJSAHOCTD, 3TO ’rpadHyuecKue OpraHu3aTopbl’’ — PACIIONIOKECHUE Pa3IHy—

HBIX Tpaduueckux saeMeHToB. O €ro NPUMEHEHHHM TOBOPUTCS B TpyHAe
JI. Xonmca ’’bunuHrBaiipHOe oOpa3oBaHe: IocoOue [uisi yuuTenen’’, Tie
JIAFOTCS TTOSICHEHUS CIIEYIOIIUM IPEUMYIIECTBAM:

BBIJICJICHUE OCHOBHBIX KIIFOUEBBIX 3JIEMEHTOB;

MHTETpaLyst MPEAbTYINX U HOBBIX 3HAHUI;

CHOCOOCTBOBaHHME IIJIAHUPOBAHHUIO;

pa3BUTHE HABBIKOB y4EOBI(CHHTE3,aHAIN3);

(hommpoBaHUe TIpeCTaBIeHUN U ToHTHH [1;114.].

Opranu3oBbiBasi y4eOHBIH Tpolece MPEeNnoAaBaTeb JIO0DKEH YUUTHIBAThH
WHJIUBUIYaJIbHBIE TICUXOJIOTHYECKUE OCOOCHHOCTH M TOBEJICHUE Ha 3aHATHIX
Ka)XX/I0TO TpeTeHAeHTa. Ecnu gepesmepHO oOMMTENbHBIE WK ° TOBOPAIIHE |
HETPEPHIBHO ’’BOIpOIIAOMKE’’ TPOCAT MOMOIIM Yy TPEHofaBaTens, TO
3aMKHYTBIC WM *’MOJYYHBI’® CTECHSIOTCS TPOCUTH IOMOIIM IIPernoaBaTes,
IpU  JTOM TIOKa3biBass B KakOW MOMEHT UM HeoO0XoJuMa IOMOIIb
npenoaasareisi. Ha qanHOM 3rtane oOpa3yeTcs CBsi3b: YUHUTEIb-yUeHUK. Tak jxe
Ba)XHO Pa3BUTH CBS3b YUYECHHUK-YUCHHK, JUI1 3TOro armocdepa B ayJauTOpHu
JIOJDKHA OBITH JIOCTATOYHO CBOOOJHOW, 4TOOBI *’MOJYYHBI'’ MOTIJIM HPOCHUTH
MIOMOIIN Y PAAOMCHASIINX O0Jiee CIIOCOOHBIX YUEHUKOB.

OrpomMHOE 3HaUCHHE B YMEHUH YUUTENS OBITH PAOM, a HE HAJ HUM,
MOCKOJNIbKY Ka)KAbIH HWAMBHJ HMMeEeT CBOM c(epbl B KOTOPBIX OH Oojee
KOMITETCHTEH.

OObsiCHAA TeKyIIMH Marepual WIH TEOPEeTHYECKUE BOIPOCH HY>KHO
CTapaThCsl U3BSICHATHCA 00JIEE IPOCTHIM S3bIKOM HE HAIIMYKAHBIM HAyYHBIMU
TEPMHUHAMH, HAXOAUTh NOAXOSIINE KYPbE3bI ISl CPABHEHUSI.

C Moell TOukM 3peHHs IMPaBUIIBHOE PEIICHHUE BOIPOCOB OOIIEHHS €CTh
Oosee cyleCTBEHHOE, YeM IPaBHIBHO OCTPOSHHBINA Y4eOHBIH MaTepHall.

VVYVVYV
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9710 TpeGyeT OT MpenoAaBaTeJsl 2JIaCTUYHOCTU U YMCHUS KOM6I/IHI/Ip0BaTb
3(1)(1)CKTI/IBHBI€ METOAbI 06y‘ICHI/I$I, a TAaKKC JIMYHYIO 3aWHTCPCCOBAHHOCTH B
OCBOCHUH MaTEMAaTHICCKUX 3HAHUU KaXJbIM YYCHUKOM.
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Summary

The study process is being improved continuously but the main aim of
studies remains constant — students must be given an opportunity to acquire
good quality knowledge and skills to provide their further professional career.
By successful co-operation of two independent parts — tutors and students —the
aim can be reached.

Teacher is a person taken responsibility for students’ acquired and
adopted knowledge and experience as well. Teacher provides a qualitative
study process with his or her life experience, proficiency, complex of
approaches as well.

Student is a person eager to gain the teacher’s experience and knowledge
in order to develop his own knowledge, be creativity and ability to take
independent decisions and actions.

Study process consists of teachers and student’s interaction sharing aims,
interests and work.

In order to lead high school students into successful process of university
studies there are university preparatory courses in mathematics organized by
University of Agriculture yearly. Significant attention should be paid to the
quality of studies as the role of mathematics increases not only in scientific
research but also in study process with software programs.

As the course in higher mathematics in University of Agriculture is based
on the knowledge gained in secondary school it is important to achieve
adequate bases and positive attitude to mathematics. I have already been
conducting university preparatory classes in mathematics for five years so I can
deduce the importance of tutor working with mixed proficiency groups of
students.

There are several most outstanding problems in pedagogical work: short
time for assessing the level of individuals and groups, finding possibilities of
co-operation and individual work, assessing lack in students’ knowledge of
basic course in order to select an optimal schedule and most effective
approaches in the organization of study process.

One of the main conditions to succeed is to solve the questions of
communication accurately. It requires the tutor’s flexibility and ability to
combine methods effectively and personal involvement to improve each
individual’s mathematical skills as well.
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DERIVATIVE - TANGENT RELATION. EXPERIENCE OF
THE NEW APPROACH

Jurga Deveikyté
Vilniaus Saloméjos Néries gimnazija, Lictuva
Ric¢ardas KudZzma
Vilniaus universitetas, Lietuva
Laima Tyncenko
Vilniaus ,,Ateities” viduriné mokykla, Lietuva

Abstract. We seek a deep understanding of differential calculus.
Development of notion of derivative starts form the equation of the circle’s
tangent. Then we derive equation of parabola’s tangent, equations of tangents
of other power functions graphs. At last we introduce derivative and write
general equation of tangent.

Keywords: fangent of a circle, tangent’s equation, derivative.

During the last years a number of topics of mathematical courses in a
secondary school has increased (see Standards [1]). On the other hand the
number of lessons has been reduced. The idea of concentric teaching leaves
teachers cold. A lot of students can’t get the gist, because they are forced to
skip from one theme to another one. In this case they can practise with
algorithms only, without learning to think. Also most problems of the State
Exam require understanding, not only the application of algorithms. For this
reason we accept with pleasure the way of teaching differential and integral
calculus suggested by R.Kudzma [2].

Traditionally the differential and integral calculus starts from a
fundamental, but a very difficult notion of limit. The notion of derivative comes
next. Even students of Mathematical faculty of university have problems with
the notion of limit. Most teachers do not care much with limits and pay main
attention to calculation of a function derivative. It is not very difficult to teach
to find derivatives of simple functions and apply them in standard problems. A
bigger task arises to achieve the level when students see the meaning and
importance of derivative.

At first our students repeat and deepen their knowledge on lines. It is very
important, because students learn about lines only in the ninth grade. A lot of
students in twelfth grade have very poor knowledge of line equation. Studying
the chapter about horizontal, vertical and oblique lines they find out, that the
line can be described by the slope and the point of the line. Later on they found
out that the equation y =y, +k(x—x,) is much more important in differential

calculus than equation y =kx+5b, which they knew before. Students see the
connection between line, linear equation with two variables and linear function.
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There is a very important idea that one mathematical object is indicated by
algebraic, analytical and geometrical means (an equation, a function, a curve).
This idea is visible in a text: all textual material is on the right side of a page,
whereas the drawings are on the left side. Students accept such presentation of
material very well.

Acquaintance with differential calculus itself begins from tangent of a
circle. Students know from ancient geometry that tangent of a circle is the
straight line having one common point with the circle. The tangent of a circle is
perpendicular to its radius. Using this property students are asked to write
tangent’s equation in different ways. Students have to repeat vectors, similar
triangles and different forms of line equation. Later on students are asked to
find a line, which has only one common point with the circle. This geometrical
problem should be transformed into algebraic one and solved by algebraic
means. Students must get the same equation. We have a chance to return to this
equation, when a derivative of a composite function is already known. Then a

circle can be seen as the graph of the functions y =++/1-x" or x==+41-3’
and students are able to write general tangent equation. They once more get the
same equation.. That’s why the exercise is not only an instrument to form
skills, but there is good practical experience, which combines mathematical
problems and indicates a future direction. This exercise demonstrates how
concepts, propositions complement each other. This teaching material puts
together both the ancient geometry and differential calculus and helps to show
how mathematics was constructed, how it evolved by means of discovery and
understanding of general laws and practicing and applying them in real
situation.

When students can write the equation of a circle’s tangent there naturally
arises a new problem: to derive tangent’s equations of other curves, parabola’s
for the first. According to the Greek definition we can try to find out the line,

which has only one common point (x,;x;) with parabola y=x". We get two
solutions: x=x, and y=x; +2x,(x—x,) . Naturally, we exclude vertical line,
which contradicts to our geometrical image of a tangent. Then the true equation
of parabola’s tangent remains. For cubical parabola y =x’ supposed tangents
(not vertical lines)
y=x, +k(x—x,) )

may intersect curve at more than one point. Requirement for such lines to be
the tangent “The equation

X =x +k(x—x,) 2)
has only one solution” fails. We must refine the definition of tangent: “The line
(1) is the tangent of curve y=x’ at the point (x,;x;) if x, is the multiple root
of equation (2)”.

55



Proceedings of the Conference Teaching mathematics: retrospective and perspectives

A new material refers the preceding knowledge. Students have a chance to see
how old notions are transformed and corrected and new notions appear.
Working with multiple roots of equations allows deepen students’ general
knowledge on solving equations. The teaching material stimulates students to
create hypotheses (about a tangent’s equation of a power function) and verify
them.

Students can take part in the mathematics development: to see and feel
how mathematical laws originate, how they are basing, how mathematical
knowledge are accumulating and summarize.

We think that the following exercise is very instructive. Students are asked
to draw a parabola in two ways:

e nine points of parabola are given;

e five points and five pieces of tangents at these points are given.
Everybody draw a conclusion that the parabola drawn in the second way looks
better than drawn in the first way. Such simple example shows to students how
useful tangent may be: less points’ with tangents is better than much more
points. This changes (can change) the previous habit of drawing the function’s
graph — exclusively joining the points. Students start to understand that to draw
a piece of tangent it is enough to have the slope of the tangent only. The
equation itself is not necessary.

For writing equations of tangents of functions y = Jx , V= Ix ,

y= 4x ,neN we use a concept of an inverse function. We perceive graphs of

direct and inverse functions as one curve. Then tangent of parabola x = y* and
tangent of the graph of function y = Jx is the same line

x=2y,(y =)+ g -
We have to express y from this equation only. Students accept such graphical
interpretation of inverse function. They see the usefulness of such approach.
The learning becomes more interesting.

Students enjoy writing equations of graphs of power functions
1

y=x",nel,y= x;,m €Z,m#0. They think that they can write down

equations of tangents of other functions in the same way. But Decartes’s
method fails for exponential function and circle functions. Students understand
that we need new notions. Then derivate, limits appear. Derivatives of power
functions are calculated via limits. These results coincide with those ones,
which had been obtained via tangents equations.

We two teachers, who started teaching differential and integral calculus
following the way suggested by R.Kudzma, enjoyed working with this material.
Students have been reading the texts also. A skeptic may ask does it worth to
spend so much time in writing equations of tangents for concrete functions and
postpone considerably definition of derivative. But such approach conform
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didactics theory — from concrete to general. We think that students after
studying this new text could become aware of unity of derivative and tangent
and apply derivative with full understanding what they are doing. We think that
students got a chance to see generation of fundamental mathematical concepts
and to perceive their beauty once more.
References
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CHANGE IN LITHUANIAN BASIC SCHOOL STUDENTS’
MATHEMATICS ACHIEVEMENT THROUGH 1995-2003

Jolita Dudaité
Kaunas University of Technology, Lithuania
Aisté Elijio
Vilnius University, Lithuania

Abstract. The article deals with Basic School student’s mathematics
achievement change through 1995-2003 in Lithuania. For the analysis data
from TIMSS (Trends in International Mathematics and Science Study) 1995,
1999 and 2003 is used. Lithuania is participating in TIMSS since 1992 and has
completed three TIMSS cycles which had their main studies in 1995, 1999 and
2003. Therefore, it is possible to compare Lithuanian students’ results not only
with the results of other participating countries, but also analyze the trends of
changes in mathematics achievements within the Lithuania itself. Some main
findings related to the changes in students’ mathematics results’ are given in
the article.

Keywords: educational reform, mathematics achievements.

TIMSS (Trends in International Mathematics and Science Study) is an
international study of students’ mathematics and science achievements and the
factors which influence those achievements. Lithuania has been participating in
TIMSS since 1992 and has completed three TIMSS cycles which had their
main studies in 1995, 1999 and 2003. The research population is Grade 8
students. In Lithuania only students from schools with Lithuanian as the
language of instruction were tested. In 1995 2547 Grade 8 students from
Lithuania participated in the study, in 1999 — 2361 students, and in 2003 — 5737
students. Students’ mathematics achievements were measured using the set of
test booklets. The IRT (Item Response Theory) scaling methodology was used
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to generate students’ scores for analysis and reporting. In 1995 TIMSS scale
score average across participating countries was set to 500 and the standard
deviation to 100. In subsequent studies a part of the items were sustained
identical thus using IRT methodology results were calculated in the same scale.
This enabled comparison of changes in results from the longer time perspective
both on international and country level.

First results of TIMSS 2003 study were presented in Lithuania in the end
of 2004 (Dudaité, Elijio, Urbiené, Zabulionis, 2004). Change in Lithuanian
students’ mathematics results in the period of 1995-1999 was analyzed by
Mackevicitite and Zabulionis (2001). In this paper a further analysis of the
change in the results of Lithuanian student’s achievement in TIMSS assessment
will be presented. Main issue of the analysis in this paper is whether Lithuanian
Grade 8 students’ mathematics results in TIMSS study have changed from 1995
to 2003. For this purpose databases of TIMSS 1995, 1999, 2003 will be used.

Results of study are especially significant because TIMSS study was
implemented during educational reform in Lithuania. In 1995 students who
participated in TIMSS were still learning from the old soviet textbooks. In 1999
TIMSS was executed in transitional period when schooling methods and
materials were changing. In 2003 students participating in TIMSS were
educated in reformed school. Therefore it is possible to observe transformations
of school in Lithuania and also to detect whether the results of educational
reform are evident in students’ mathematics achievement.

Analysis of TIMSS results shows that in every study average mathematics
achievement of Lithuanian Grade 8 students is constantly improving (see
Exhibit 1).

Exhibit 1. Comparison of Average Mathematics Achievement
of 8™ Grade Students in 1995, 1999 and 2003
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In this diagram comparisons of the average mathematics achievement of
different countries are presented in the scale where average is 500 and standard
deviation — 100. Every country has its point on X axis. If country has
participated in TIMSS study three times, results of all three studies are
intercepted on vertical line, rising from the point of that country on X axis. If
country has participated in TIMSS study twice then results of two studies will
be intercepted on vertical axis, if once — only one result will be marked out.

Diagram shows that in some countries average mathematics achievements
are increasing, in some — decreasing. It is also noticeable that average
achievements of countries that participated in TIMSS study in 1995 are
considerably higher (upper part of the diagram’s left side) than average
achievements of the countries that joined TIMSS study in 2003 (lower part of
the diagram’s right side).

In Lithuania difference between TIMSS 1995 and 1999 mathematics
achievement is not very high (10 points of the scale, SE=6.1 — difference is not
statistically significant), but between TIMSS 1999 and 2003 — difference is
much higher (20 points of the scale, SE=5.0 — difference is statistically
significant (Mullis, 2004)). These results indicate that Lithuania had significant
increase in average mathematics achievement over eight-year period from 1995
to 2003. By this result Lithuania surpasses all other countries that have
participated in TIMSS assessments three times (see Exhibit 2. In this Exhibit
average mathematics achievement differences between 1995 and 1999 are
marked in dark color and in bright color — achievement differences between
1999 and 2003. Column intercepted on the right side of the exhibit signifies
increase in average mathematics achievement, on the left — decrease).

Exhibit 2. Comparison of Average Mathematics Achievement of the countries that
have participated in all 3 TIMSS studies.

. TIMSS
Countries 1995 1999 2003 60 -50 -40 -30 -20 -10 0O 10 20 30
Lithuania 472 482 502

Latvia 488 505 505 I
Hong Kong 569 582 586 | m|

USA 492 502 504 |0

Korea 581 587 589 1]
Netherlands 529 540 536 |
Hungary 527 532 529 (m_|

Romania 474 472 475 | ||

England 498 496 498 [ 1]

Singapore 609 604 605 1]

New Zealand 501 491 494 ||

Iran 418 422 411 [— |

Cyprus 468 476 459 [ |

Japan 581 579 570 [ |

Belgium (FL) 550 558 537 [ |

Russia 524 526 508 | —

Slovak 534 534 508 | —

Bulgaria 527 511 476 (I |

Our neighborhood country Latvia from 1995 to 1999 has made a progress
of 17 points in mathematics achievement, but in 2003 Latvian results of TIMSS
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study was the same as in 1999. Meanwhile results of average mathematics
achievement in Russia from 1995 to 1999 decreased. Highest decrease in
mathematical achievement from first TIMSS assessment in 1995 to third
TIMSS in 2003 was in Bulgaria (51 point).

While stating that Lithuania has made the biggest progress in mathematics
achievement over the period from 1995 to 2003, it is also important to evaluate
possible reasons for that progress. Maybe the progress was simply determined
by the change of countries participating in particular TIMSS study cycles? All
countries are free to join or to withdraw from TIMSS study, so the list of
participants is always changing. Obviously international achievement averages
are dependant on the countries participating in TIMSS. 37 countries
participated in TIMSS 1995, 38 countries (but not all the same as in previous
assessment) participated in TIMSS 1999 and 46 countries — in TIMSS 2003.
Scotland, Norway and Sweden participated in TIMSS in 1995 and 2003, but
missed TIMSS study in 1999. Many West European countries, such as Austria,
Ireland, Switzerland, France, that usually demonstrate high results of education
achievement, participated in TIMSS only once (in 1995). Afterwards their
place was taken by Macedonia, Jordan, Indonesia, Tunisia, Chile, Philippines,
Morocco, SAR. Exhibit 3 shows the shift in international and Lithuanian
achievement averages.

Exhibit 3. Shift of International Average Achievement and Lithuanian Average
Achievement of Grade 8 Students.
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500 8500 A 502

—e— Internatio

495 nal

| average
490 \\4 / (math)
485

—e— Lithuania

480 4 (math)
475 | /
470 2 ~
465 | 467
460 : :
1995 1999 2003

This Exhibit shows that during three cycles of TIMSS study international
average achievement decreased from 500 to 467 points of the scale and
Lithuanian average achievement increased from 472 to 502 points of the scale.
In 1995 Lithuanian average achievement were significantly lower than
international average — Lithuanian result was in the bottom of the country list.
However, in 1999 Lithuanian average achievement was similar to international
average. While in 2003 Lithuanian students proved themselves very
successfully and outstripped international average with marked difference. By
that time international average strongly decreased. International achievement
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average would remain about the same if only the same countries would
participate in all three TIMSS cycles. Comparison between international
average of TIMSS 1995 and Lithuanian results of TIMSS 2003 shows, that
Lithuanian Grade 8 students in 2003 have reached international average
mathematics achievement of 1995. Consequently it could be stated that
Lithuania outstripped international benchmark not in 35 points but only about 2
points. It is more expedient to establish measure with the international average
achievement of 1995 because in that time in TIMSS participated almost only
West European and Asian countries that Lithuania wants to mach as an
example and in 2003 list of countries participating in assessment was very
much expanded and included many developing countries.

Generalizing data and information an inference that from 1995 to 2003
average mathematics achievement of Lithuanian Grade 8 students has improved
could be drawn. Nevertheless without further analysis it could not be said what
specifically and in which sphere have improved and what, possibly,
disimproved. Certainly results of TIMSS assessment generally was influenced
by societal and educational changes. In particular Lithuanian results in
mathematics achievement were affected by newly established Educational
Standards and mathematics textbooks written in TIMSS “spirit”. After
Lithuania has participated in TIMSS assessment for the first time and got very
low results, educational reform (including school mathematics) was deflected
more towards the style of TIMSS items. This means that it was realized, that
one of the main objectives of educational reform should be transformation from
the conveyance of knowledge to the education of competence, from academic
style mathematics to mathematics literacy. As TIMSS assesses namely
students’ mathematic literacy it was a good impulse for this change. Partly, low
results of Lithuania in the first TIMSS assessment could be explained referring
to the fact that in 1995 in Lithuanian schools mathematic literacy was not
emphasized and surely not educated. Lithuanian students were used to a
different type of mathematics so they were not able to demonstrate their
knowledge in TIMSS 1995. TIMSS 2003 was executed after educational
reform was implemented so it assessed students that are educated in
contemporary Lithuanian school. That is a solid argument in explanation why
in 2003 Lithuanian results jumped up so considerably.

On the other hand, societal factors, such as changes in economics and
policy also can not be excluded from the further consideration. Although a
proper revelation of their impact on the results of Lithuanian basic school
students’ mathematics achievement requires additional information and
resources. However this short analysis of TIMSS results can be a base for
future analyses and outlines possible ways for further research of the change in
Lithuanian students’ achievement during the educational reform.
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SOCIAL, ECONOMICAL, AND EDUCATIONAL
FACTORS IN RELATION TO MATHEMATICS
ACHIEVEMENT

Aisté Elijio
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Abstract. In the article, impacts of some social, economical, and
educational factors for the students’ mathematics achievements in Lithuania
are analyzed. For that purpose, we use data from TIMSS 2003 survey.

The home—related factors include parents’ education and possession of
various educational resources at home. In most cases, relationship between
those factors and students’ mathematics achievements is established. The
factors related to the characteristics of teachers (including gender, age, type of
studies, and professional development) are also analyzed, and show
relationship with the achievements, although not always expected one. A very
strong relationship between the mathematics achievements and the type of
school locality is found.

Keywords: Mathematics achievements, socio-educational factors.

Introduction

For years, the question of the impact of various social, economical, and
educational factors on students’ educational achievements has been of great
interest to the researchers in education, economics, and other social sciences.
To quote but few, Israel et al (2001) conclude that both parents’ socioeconomic
status and social capital available in the family promote child’s educational
achievement. Further to that, they note that community social capital also helps
children excel in school, although it makes a smaller contribution to academic
performance. Blau (1999) analyzes the effect of parental income on children’s
cognitive, social, and emotional development and concludes that the effect of
current income is small; the effect of “permanent” income is substantially
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larger, but relatively small when compared to the family background
characteristics, such as parental education and household structure. Jensen and
Seltzer (2000) show that individual, family, and neighbourhood factors all
influence further education decisions of young Australian students. Lee and
Croninger (1994) model the influence of both home and school environment on
the literacy development of children. Although home factors seem to have a
stronger impact, authors focus on analyzing school impact and argue that
schools have major opportunities and responsibilities for equalizing the
development of their students, although it is easy and common for schools to
ascribe the learning disadvantages of their less affluent students to deficient
home environments. Thirunarayanan (2004) compares students’ achievements
in different content areas by school location in the United States and concludes
that students in central-city schools in the United States perform statistically
“significantly worse” in many subject areas than students in suburban schools.

Having a number of indications about the relationship between the
students’ educational achievements and some socio-economic factors, we want
to investigate if similar relationships would work out in the case of Lithuanian
students’ achievements in mathematics. For that purpose, we use the database
of TIMSS 2003, the newest international survey on mathematics and science
achievements. Data from the Grade 8 students’, their mathematics teachers’ and
school headmasters’ levels is used in the analysis. We apply weights that take
into account the complex sample design. The students’ mathematics
achievements referred to in the article correspond to the scale made using the
IRT (Item Response Theory) modelling. Levels of achievements (low, minimal,
intermediate, high, and advanced), corresponding to international benchmarks,
are also used for analysis with crosstabs and y” test. In the article we do not
attempt to offer a deep analysis of the possible reasons behind the impact of
various factors found, but simply present an overview of some interesting
relationships seen from the data.

Family background

Social and educational background of the family can be measured by a
number of variables. In this article, we analyze the ones that are found to be
most useful in defining the socio-educational atmosphere of home, namely,
parents’ level of education, and number of books at home.

Parents’ education was aggregated into three categories: lower than
secondary (none, primary, basic or unfinished secondary), secondary and
higher than secondary (college, university and similar). y* test shows a
statistically significant relationship between the level of parents education and
the levels of mathematics achievement (3 = 80.302, p<0.01; for illustration see
1 table).
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1 table. Relationship between the Mother’s level of education
and student’s level of mathematical achievement

Mother’s Levels of mathematics achievements
level of (% of students) Total
education Low Minimal | Intermed. High Advanced
Lower 20,1 40,9 239 15,1 0,0 100
Secondary 14,0 33,9 322 16,1 3,8 100
Higher 8,4 25,0 38,6 22,9 5,1 100

ANOVA shows the same trend: the higher the level of parents’ education,
the better the average achievements of students. Differences between categories
are about 23 points and are statistically significant (F=44.080, p<0.01;
Bonferroni criteria used for adjustment for multiple comparisons, p<0.01).

Both y? test (3°=508.476, p<0.01) and ANOVA (F=156.679, p<0.01) also
show statistically significant differences in achievements related to the number
of books at home. 1 diagram illustrates the rise of the average achievements
related to the higher number of books at home.

1 diagram. Relationship between the number of books at home and students’
average mathematical achievement
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Teachers’ characteristics

We considered several of the teachers’ characteristics investigating if
students’ achievements in mathematics depend on their mathematics teachers’
gender, age, type of completed studies, and participation in the professional
development courses.
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ANOVA shows statistically significantly different results based on the
teachers’ age (F=14.527, p<0.01): the best results were obtained by the students
whose teachers were 30-39 and 40-49 years old, a little bit lower results — by
the students whose teachers were 50-59 years old. Students of both very young
(less than 30) and relatively older (more than 60 years old) teachers on average
performed worse than their peers with the teachers from the middle categories
ages (see 2 diagram).

2 diagram. Relationship between the age of a teacher
and students’ average mathematical achievement
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In the analysis of the impact of teacher’s gender on the mathematical
achievements of the students, we find that on the average, students with the
female teachers perform better than their peers with the male teachers.
Difference is statistically significant (F=6.316, p<0.05), although not very high
(just about 12 scale points). However, when we look deeper into the problem
and analyze data for cities/towns and country-side students separately, we see
that the difference mainly comes from the male teachers in the country-side
schools (difference is about 30 scale points), and the students of female and
male teachers in cities/towns perform on the average similarly.

The area of main studies of the teacher did not show any statistically
significant impact on the students’ mathematical achievements except in the
case of teachers whose area of studies was science. In that case average
achievements (especially in the country-side) were lower than other students’
(F=26.383, p<0.01).
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An interesting relationship is established analyzing the impact on students’
mathematical achievement by their teachers’ participation in the professional
development courses. There is either no statistically significant differences
between the students’ average achievements when professional development
courses are related to mathematics curriculum, assessment, or use of
information technologies in teaching mathematics; or statistically significant
difference is in favour of teachers who have not attended professional
development courses in the case of courses related to mathematics content
(difference about 23 scale points; F=52.698, p<0.01), and mathematics
pedagogy (difference about 8 scale points; F=9.732, p<0.01).

School locality

We found that there are statistically significant differences between the
average achievements of students in urban and rural communities. Besides that,
the urban communities also differ between themselves: achievements of
students from Vilnius were statistically significantly higher than their peers in
other cities and towns: in Vilnius students’ average achievement was 537 scale
points, in other cities and towns — 507, and in the country-side — 473 scale
points (based on the Bonferroni test, all differences statistically significant;
F=131.550, p<0.01). The y* test also shows a statistically significant
relationship between the school locality and the levels of mathematics
achievement (y*=227.308, p<0.01; for illustration see 2 table).

2 table. Relationship between the school locality
and student’s level of mathematical achievement

School locality Levels of mathematics achievements
(% of students) Total
Low |Minimal [Intermed.] High |Advanced|
Vilnius 2,6 15,2 38,0 35,3 8,9 100
Cities/towns 7,2 26,0 37,6 23,5 5,6 100
Country-side 16,7 35,0 30,5 15,1 2,8 100
References

1. Blau, D. M. (1999). The Effect of Income on Child development. The
Review of Economics and Statistics, 81 (2),261-276.

2. Israel, G. D. et al. (2001). The Influence of Family and Community Social
Capital on Educational Achievement. Rural Sociology, 66 (1), 43—68.

3. Jensen, B. and Seltzer, A. (2000). Neighborhood and Family Effects in
Educational Progress. The Australian Economic Review, 33 (1), 17-31

4. Lee, V. E. and Croninger, R. G. (1994). The Relative Importance of Home
and School in the Development of Literacy Skills for Middle-Grade
Students. American Journal of Education, 102 (3), 286-329.

66



Proceedings of the Conference Teaching mathematics: retrospective and perspectives

5. Martin, M. O. et al. (2004). TIMSS 2003 Technical Report, Boston College.

6. Mullis, I. et al. (2004). TIMSS 2003 International Mathematics Report,
Boston College.

7. Thirunarayanan, M. O. (2004). The ,,Significantly Worse*“ Phenomenon: A
Study of Student Achievement in Different Content Areas by School
Location. Education and Urban Society, 36 (4), 467-481.

8. Database of TIMSS 2003, Grade 8.

O®OPMUPOBAHUE KOMIIETEHTHOCTHA
MATEMATHYECKOI'O MBIIIVIEHHUA B ITPOIECCE
N3YUYEHUA MATEMATHKHA

Rasma Garleja
University of Latvia, Latvia
Ilmars Kangro
Rézekne Higher Education Institution, Latvia

Abstract. In the present article the concept of competence and the
competence of Mathematical thinking are examined. Opportunities of formation
of Competence of Mathematical thinking are considered by means of
Enrichment of Mental experience of the person.
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Brenenne

MaremaTiyeckoe MbIIUICHHE Kak (popMa KOTHHUTHUBHOM aKTUBHOCTH H
COCTaBHAs 4acTh TEOPETHYECKOTO MBIIUICHHS TPEJCTABISET BAXHYIO pOJb B
(hOpMUpPOBaHHUHM y YYaIIUXCs HABBIKOB HAYYHOTO TMo3HaHUSA [25], [29]. Mare—
MaTHYECKOE MEBIIUICHHE BBICTYIAET TaKKe KaK CYIICCTBEHHOE YCIOBUE IS
3¢ PEKTHBHOTO MPOPECCHOHATHHOTO U COIHMAIBHOTO (DYHKIIMOHHUPOBaHUS [6],
[9].

Bxmouerne B y4eOHBI Kypc COBPEMEHHOTO MaTepuaja OOoJbIIe 4Yem
mpexae TpeOyeT YIUTHIBATh YPOBEHb PAa3BUTHS MBIIUICHUS U YPOBEHb 3HAHUH
CTYICHTOB K MOMEHTY €ro u3ydeHus. [103ToMy mpu onpeneneHnn coaepKaHus
yueOHOro npeaMeTa U METOJIOB €ro M3y4deHHusi HeoOX0oIuMO (OpPMHUPOBATH Ha
0a3e KOHKPETHOTO NMPEJMETHOT0 MaTepuasa 3HaHus 00 0OLIeHAYYHBIX METOIaX
Mo3HaHuA. B nporeccyanbHOM BBIpaXKEHUH 3TO 03HAYACT OPTaHM3AIUI0 TIO3HA—
BaTEJIbHON JEATEIbHOCTH CTYJEHTOB, KOTOPOE COOTBETCTBYET IIMKIy HAYYHOTO
nmo3Hanus [29], [32]. HeiHe B omeHKe Y4eOHBIX IOCTIDKCHHU HaOIIOIacTCs
CMelIeHUE aKI[CHTOB Ha OIpeAeeHUe YPOBHS BIIaJICHUS! MHTEIUICKTYaJIbHBIMU
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U TPAKTHYECKIMHA YMEHHSAMH. KOMIIETEHTHOCTh MOXHO pacCMaTpUBaTh Kak
CcrocoOHOCTh CyOBEKTa JCWCTBOBATH aJeKBATHO, COOOpa3HO YCIOBUSMHU
CUTyalliH, TpUYeM B HANpPaBICHUU TOJIYYCHHS HMCIOIIUX OIPEACICHHYIO
LEHHOCTh Pe3yNbTaToOB. OJTO YpPOBEHb HABBHIKOB M 3HAHWN (OTHOIICHUH)
HEOOXOAMMBIN JUIS HWCIIOJNIHEHUSI 3aJaHHOW paboThl 3(dexkTHBHO U B
YCTaHOBIICHHBII CPOK, COTJIACHO CTaHAApPTaM, MPHHATHIM mpodeccuerd win
3aHaTHeM [4]. MBI OCHOBBIBaeMCs Ha MOHSATHE KOMIIETEHT—HOCTH COOTBET—
CTBYIOILlEE MOHATHSAMHM HpoueaypHbIX [procedural] 3Hanmii (ompepensior
MOBE/ICHHE 4YeJOoBeKa IpHM pPEUICHHMHM TeX MM HHBIX 3ajad, MpeoOpasyioT
y4eOHyI0 WHGpOpPMANUIO B (QOpPME YHCIOBBIX, aOCTPAaKTHBIX M CHMBOIBHBIX
MPEJCTaBICHUN) ¥ KOHIENTyalbHBIX [conceptual] 3HaHWit (0O0-TamiaroT
YeJOBeKa HE TOJBKO 3HAHMEM TOTO, YTO M KaK JejlaTh, HO M CIIOCOOHOCTHIO
JIeJIaTh 3TO MPAaKTUIECKU, Ha JOCTaTOYHO BRICOKOM ypoBHE) [1], [22] .

MeTtoauka

Hocurenem cBOMCTB MHTEIUIEKTA YENIOBEKA SIBIACTCS €r0 MHIUBUIYab—
HBI MEHTAJIBHBIN (YMCTBEHHBIN) OMBIT. J[71s1 ero ucciaenoBanus u aHanusa JDx.
PaBen u A. Xonoanas Beimensier Tpu KommoHeHTol [31], [27], [28], [8]:
1) KoruuTtuBHBIA OmnBIT; 2) MeTakKOrHUTHBHBIN OMNBIT; 3) MHTEHIMOHATIBHBIH
ombIT. M. X0J0/1HAs KaK BOKHEHUITYIO U3 0a30BBIX MHTCIUICKTYaJIbHBIX KAaueCTB
JUYHOCTH BBIICISICT HMHTCIUICKTYAIBbHYI0 KOMIIETCHTHOCTh — OCOOBINH THI
OpraHW3aluy 3HAHWH, 00CCIICYNBAONIII BO3MOXKHOCTh NPUHATHS () (HEKTHB—
HBIX peNICHWH B ONpeHeNCHHOW mpenMeTHor obnactu. k. PaBen mox
KOMIICTEHTHOCTBIO TTOHUMAET CIEIHAaIbHBIC CIIOCOOHOCTH HEOOXOIUMEIC IS
(G (PEKTUBHOTO BBITONHEHHUS KOHKPETHBIX NEHCTBHH B KOHKPETHOW Ipea—
METHOH objacT (B TOM YHCIIE Y3KOCHENHalbHBIE 3HAHUI, 0coO0ro poma
HaBBIKH U CIIOCOOBI MBITIIICHUS )

Jis co3maHms KaueCTBEHHBIX MPOYKTOB B Chepe CO3HAHMS ICUXUIECKOM
JIeSITeNIbHOCTH  (HanpuMep, MaTeMaTH4ecKoe MbIIUICHHE) HEe0OXOIUMO 0CO—
3HaTh U BBIIBUTH 0a30BbIe KOMIIOHCHTHI MEHTAJILHOTO OIbITa CyObekra [5],
[24]. DTO cTaHOBUTCS BO3MOXKHBIM COYETas] IMOHSATUE KOMIIETEHTHOCTH C
KOMIIOHCHTaMH MEHTAJILHOTO OMbITa CyOBheKkTa. [[pUMeHSsT TpaKTOBKY OIpeie-
JICHUS KOMIICTCHTHOCTH K MAaTeMaTHYCCKOMY MBIIUICHAI0 KakK OO0JacTH
WHIWBUAYAIFHOTO MEHTAIFHOTO ONBITa ObIIa CO3JaHa TabNHIa CTPYKTYPHBIX
3JIEMEHTOB KOMIETEHTHOCTH MaTeMaTWdecKoro MeimuieHus [16], [6], cocraB—
JSIOMAE KOTOPBIX OBUIM CPOPMHUPOBAHBI OCHOBHIBASCH HAa KOMIIOHEHTHI
MEHTAJIBHOTO ombITa: 1) MoOWIbHOCTh 3HAHMS (KOTHUTHUBHBIN  OIIBIT);
2) PasnooOpasue [variety] u mocroBepHocTh [validity] mMeToz0B mMo3HaHHS
(MHTEeHIIMOHANBHBINA OonbIT); 3) KpuTHYHOCTE MBIIUIEHHUS (METaKOTHUTHBHBIHA
ombiT). C 1eibpi0 0ojiee TOYHOW OIEHKH CHOPMUPOBAHHOCTH Y CTYICHTOB
YPOBHS KOMITETCHTHOCTH MAaTEMAaTHYCCKOTO MBIIIICHHS Kaxmas U3 e
COCTaBJSIIOLIMX ObLTa pa30UTa HAa COOTBETCTBYIOLIME MOI-KPHUTEPUH -
KaTeropuu IeJeh U 3a/1auu.
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PesyabTatsl

Jlisl MHTEIeKTyalbHO BOCHHTAHHOTO 4YEIOBEKa KpoMme chopMHpoBaH—
HOCTHM 3HAaHHH, yMEHHH M HaBBIKOB HE MEHEE BAaXKHO SIBJISICTCS €ro MO3Ha—
BaTEeIbHOE OTHOIIEHME K MHUPY: TO, KaK OH BOCHPHHHMAET, MOHUMAET U
o0BsCHSET mpoucxojsiee — (OPMUPOBAHUE TAKUX 0a30BBIX HMHTEIUICKTY—
QIBHBIX Ka4yecTB JIMYHOCTU KaK KOMIIETEHTHOCTh, TBOPYECTBO, WHHIUATHUBA,
caMoperyJisius, YHUKaIbHOCTh ckilana yma [31]. Dto mocruraercst odoraie—
HHEM MEHTAJBHOTO OBbITa YEJIOBEKa.

1. OborarnieHne KOTHUTUBHOTO OIMBITA (MOOMIIEHOCTH 3HAHUSA).

1.1. YcoBepuieHCTBOBaHHE CIIOCOO0B KOANPOBAHUS HHPOPMALINH.

1.1.1. CoBecHO-CUMBOIHYECKHA CIOCOOOB KOAUPOBAaHUA HH(OPMAIIHH.

YCOBEpIIEHCTBOBAHUIO  HAa3BaHHOTO  CHOCO0a  CIy)XUT — Marepual,
KOTOPBIi:

OpueHTHpYeT Ha CaMOCTOSTEIbHYIO (DOPMYJIMPOBKY NIPHU3HAKOB H
OIIpEe/IeNICHNH, Ha CpPaBHEHHE Pa3HBIX CIIOBECHO-CHMBOJIMYECKUX (OpPM Hpen—
CTaBJICHUS] MaTEMaTUYECKHX OOBEKTOB, TPEJIIONaracT OCYNIECTBICHUE Iepe—
BoJla MH(OpMAlUK C POJHOTO $53bIKa HAa S3bIK MaTEeMaTHKH, W HAo0opoT,
CTHUMYJIMPYET K paboTe cO CIPaBOYHHMKAMH, CIOBAPSAMU U JPYTHMH HCTOY—
Hukamu uapopmanuu [3], [17], [14], [23], [7], [21].

1.1.2. BusyasibHbli CIOCOO0B KOANPOBAaHUS HHPOPMALINH.

Y coBepIIeHCTBOBaHHIO HAa3BAHHOTO CII0C00a CITY>KHT MaTepHral, TpeOyIOIH:
Hcnonp3oBaHus HOpPMATHUBHBIX 00pa3oB (Tpadukw, auarpaMMbl, H.Op.) H
paboTel C HUMH, Tepegadd B OOpasHBIX (opMax CYyIIECTBECHHBIX XapaKTe—
PHCTHK MaTeMaTHYeCKHX OOBEKTOB, aKTMBHOTO NMPeoOpa3oBaHUs HArJSIHOTO
MBICJICHHOTO 00pa3a (BBIWICHEHHS €r0 OTACIBbHBIX 3JIEMEHTOB, IEPECTHOWKU
HCXOAHOTO 00pa3a B COOTBETCTBHH ¢ TpeboBaHmsMH 3amaun) [19], [13], [12],
[21], [22].

1.2. YcoBepuieHCTBOBaHUE PAOOTHI HAJl KOTHUTHBHBIMU CXEMaMH.

Y coBepIIICHCTBOBAHHIO PabOTHI CITIOCOOCTBYIOT:

®oxkyc-pumMeps! (B SApKOI (opMe NpencTaBICHBl THUIIMYEhIE NPHMEPHI
MaTEeMaTHYeCKOTro IOHSTHS), HPOLEIyphl OINO3HAHUS, aJTOPUTMBI, paboTa C
KOTHUTHBHBIMU CX€MaMU B HalpaBJIEHUHU UX AUHaMu4HOCTH [7], [12].

2. O0oramieHre METaKOTHUTHBHOTO OITBITA (KPUTHYHOCTH MEBIIIICHHUS)
ocymiecTBiIseTcs JOPMUPOBAHUEM METAKOTHUTUBHON OCBEIOMIICHHOCTH.

2.1. ®opMHUpPOBAaHUE CUCTEMBI NPEICTABICHUNA O TOM, KaK YCTPOEHBI
Hay4HbIe 3HaHUA [7].

2.2. Oco3HaHue COOCTBEHHBIX KadecTBaX ymMa M cmHocobax ux sdpdexr—
TUBHOTO HCIIOJB30BaHMA: IOHUMAaTh M NPHUHAMATH LEIH MPEAOCTOUIIEH
JIeSITeIbHOCTH, PadOTaTh B YCIOBHMSX HENOCTATOYHOM WIIM MPOTHBOPEYMBOM
nHdopmanum, AeHCTBOBaTh MO IUIAHY M CpaBHHMBaTh pPas3jM4HbIE CIIOCOOBI
peleHusl OHOW W TOW e 3ajayd, BHJETh COOCTBeHHbIe ommnoOku [12], [2],
[26], [7].
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3. OborarieHne HHTCHIIMAIEHOTO OTBITa (Pa3HOOOpa3us M JOCTOBEPHOCTH
METOJIOB MO3HAHUS). Y COBEPIICHCTBOBAHUIO PabOThI CIIOCOOCTBYET MaTepHall,
KOTOPBIN AKTHBU3UPYIOT YYacTHE B HHTEIUICKTyaJbHOW paboTe ero mpea—
MOYTEHHsI, YOKICHUS U YMOHACTPOCHUSI: MCTOPUKO-KYJIbTYpPHBIH MaTepua,
CBSI3b C JPYrMMH HayKaMH M OOJACThsIMU 3HaHHMH, OTHOIICHHE K Oymymien
npodeccun u k o0yuenuto B Byse [30], [9], [6], [10], [11], [18], [20].
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Summary

Mathematical thinking represents the form of cognitive activity and is a
component of theoretical thinking. Therefore it plays the important role in
formation at learning skills of scientific knowledge. It acts as well as an
essential condition for effective professional and social functioning. For
creation of qualitative products in sphere of consciousness of mental activity
(for example, the mathematical thinking) it is necessary to realize and reveal
base components of mental experience of the subject. It becomes possible
combining concept of competence with components of mental experience of
the subject. Formation of competence of mathematical thinking is achieved by
enrichment of mental experience of the person. In the present article different
ways of enrichment the cognitive, meta-cognitive and intentional experience
are considered during studying mathematics.

JAOKA3ATEJBCTBO KAK YIIPA’KHEHUE U
METOJJAYECKHA IPUEM

KnaBaus I'muryJie
JInenarickas megarorudueckas akageMus, JlaTsus

Abstract. The article gives analysis of the role and the place of proofs in
the process of teaching Mathematics to students of ‘“non-mathematical”
programmes. Data concerning students’ attitude to mathematical proofs are
given, they were obtained from conducting questionnaires.
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Jloka3aTenbcTBO — HEOThEMJIeMas 4acTh MaTeMaTHKH, €€ CyTh U CyI—
HOCTb. CTYyIEHTHl pPa3HBIX CHELMAIBHOCTEH MO — Pa3sHOMY BOCHPHUHUMAIOT
MaTeMaTuKy, OYeBH/IHO, YTO U YJEIbHBIN BEC JI0Ka3aTeNIbCTB B X0/I€ 00yUCHNUS
JIOJDKeH OBITh pa3HbId. EcTh CenuaibHOCTh «MaTeMaTHKay, eCTh CIICIHab—
HOCTH, KOTOpbIe Oollee WJIM MEHEE TECHO CBS3aHBI C MpUMEHEeHUueM Mare—
MaTHKH, HAaIPpUMep, MPOrpaMMHUPOBAHNE, BBIYUCINTEIbHAS TEXHHUKA, YUUTEIS
HAyaJbHOM INKOJBI, COIMOJOTH W CHENHANMCTHl ympasieHus. Ho nmaxe
JANICKUX OT MAaTEMAaTHKH CTYJCHTOB Ul Oojiee YCHEUIHOro OOydeHMs HaJlo
3auHmepecosamv. A dro TpeOyeTcss sl 3aMHTEPECOBaHHOW pPaOOTHI, IS
YCIIEIIHOTO TNPUMEHEHUS] MAaTEMAaTHKH, €CIIM HE INOHMMAaHHE €€ CYIIHOCTH,
KOTOpOE JOCTHIaeTcs yepe3 OOOCHOBaHHME, A0KazaTenbcTBO? Ocobast pomb y
KOHCTPYKTUBHBIX JIOKa3aTelIbCTB, T.K. 3TH JIOKa3aTeJIbCTBA YacTO JA0T
HHCTPYMEHT peLIeHHs 3aAad. PackpbITHe KpacoThl MaTeMaTHKH, €€ BHYT—
PEHHEH TapMOHHH — OJIHO M3 CPEJICTB, KaK C/IesIaTh 00y4eHHE HHTEPECHBIM. A
3TO cleJaTh HeNb3s, eCIH MPEIoAaBaTh MaTeMaTHKy KaKk HabOp HEeCBS3aHHBIX
Mexay coboi popmyi, BEIBOJIOB, peKOMeHManui. B mobom paszpene nomkHa
OBITH JIOTHKA: HAYaJlo, KOHEI ¥ BCE CTYICHHU PACCYKACHUI MEXIY HUMH.

B nuteparype BbICKa3aHbBI pa3lMYHbIE TOYKH 3pPEHHS Ha IOKa3aTelbCTBO.
Hanpuwmep, M. Ilo#isa [3, 390] momuepkuBaeT 3HAYCHHWE yYMEHHUS OPHUCHTHPO—
BaThCs B BUAAX JOKAa3aTeNIbCTB, CUMTAET, YTO JOKA3aTEIbHOE PacCyXICHHE
IOJDKHO HETIPEeMEHHO conepath moraaky. S. Mennuc [2, 54] roBoputr o
HEOOXOAMMOCTH COOTBETCTBHSI BHJOB M ITyOWHBI JOKA3aTEIbCTB BO3PACTy U
MOJTOTOBJICHHOCTH yyamerocs. I'. @poriaenrans [5, 90], roBops o cTporocTu
JI0Ka3aTeIbCTB, MUIIET, YTO « MAaTEMATHYECKYI0 CTPOTOCTh MOKHO M3Yy4aTh HE
MHaYe, KaK B MPOLIECCE MEPEOTKPHITUS MATEMATHKI.

IToutn Bce mucaBmME O POJM JIOKA3aTEIbCTB B M3YUEHHHM MaTEMaTHUKH
BBIJICIISIFOT POJIb M3YUESHHUS JI0Ka3aTeNIbCTB B OOLICHHTEIICKTYaIbHOM Pa3BUTHH
genmoBeka. A. A. Cromsip [4, 145] mumer: «I[lonck moka3aTenbCTB HANPaBIIsS—
eTcst TpeMst OCHOBHBIMH Borpocamu: Uto? Otkyna? Kak?» Ho Benp u B mobom
Jienie, 4ToObl €ro cjenarb, HajJ0 yMETh OTBETHTh Ha T€ k€ Bompockl: YUTo 1
uMero U kay B pesyinsrare? OTKyna B3SThb JAaHHBIE WM CpPEACTBA Ui
ocymectrienus uenn? Kax ee noctuus? A. M. Mapkymesud [1, 32] otmeuaert:
«®DaKThl yNeTyuyMBalOTCs, @ pa3BUTHUE OCTACTCS», MaTeMaTHKa YYUT YMEHHUIO
CXeMaTU3UpOBaTh, a0CTParupoBaTh, IEAYKTUBHO MBICIHUTh, TOYHO, CKATO, SICHO
BBIpayKaTh CBOM MBICIII.

B teuenne mociennux 5-6 ner, o0ydas mroObIM pasjenaM MaTeMaTHKH,
cTapaeMcs N0 BO3MOXHOCTH yBenwmuuth 110 80 % —90 % ynmenbHBIN Bec
CBOICTB M TEOPEM, PacCMaTPUBAEMBIX C JJOKa3aTenbcTBOM. Hampumep, usydas
TEOPHUI0 MHOXECTB, BMECTE CO CTYyJCHTAMH JIOKAa3bIBAEM BCE CBOWCTBA
oreparyii ¢ MHO>KECTBaMH, IIPUYEM Pa3HBIMH crioco0aMu. Y CTYJEHTOB MOYTH
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BCEX CIICIHAIBHOCTEH TEOPHSI MHOXECTB — IEPBBIM WM OJUH W3 TEPBBIX
pa3zesioB MaTEMaTHKN W Ha TEPBBIX 3aHATUSX OCOOEHHO OCTPO YyBCTBYETCS,
YTO B INKOJAX IPeoOIafiaeT «MHCTPYMEHTANbHAas MaTeMaTHKa», CTYICHTHI
TOTOBBI TOJIKO K paboTe 1Mo KOMaHAEe «Jenal, kak si». He Tompko He mpuxo-—
JIITCS €Il TOBOPUTH O METO/aX JI0Ka3aTeIbCTBA, HO TPYIHO JaXKe OOBSICHUTH
BO3MOXKHOCTh YTO — TO JIOKa3aTb. BOT Korja npuemsl U3 JOKa3aTelbCTB OAHON
TCOPEMbI WJIM OAHOT'O CBOMCTBA TMOMOTAIOT JIETKO peUINTh ACCATKU 3adad —
OTHOLCHHUEC MCHACTCA. Pa3,uen «COOTBETCTBHUS U OTHOIICHUS J0Ka3aTCiIbCTB
HE COACPKUT, YEMY CTYACHTHI CHavdajla YK€ YAUBJIAIOTCA, IOTOM paayroTcCsd, a
MIOTOM TOBOPST, YTO 3yOpPHUTH ONpE/esICHUsT M HUYEro HE JI0Ka3bIBaTh CKYYHO.
IMpn w3ydyeHnn anreOpauyeckux CTPYKTYp MHOTO BPEMEHH YJeisieM
JIOKa3aTeJIbCTBY CBOWCTB IpyIIl, Kojel, noseil. [1o Konn4ecTBy OTBEIEHHOTO
Ha pa3ziel BpeMEHH OOJBIIOro KOJIMYECTBa PasHOOOPA3HBIX 3a]ad peIaTh He
MIPUXOIUTCS, HO 3a/1a4l Ha MPOCTEHIINE TIPUI0KEHHUS TEOPUH alreOpanIecKux
CTPYKTYp HE BBI3BIBAIOT 3aTpyaHeHUH. [Ipu wn3yueHMM KOMOMHATOPUKH
cTapaeMcs JIOKa3blBaTh BCE TEOPEMBI, BBIBOJAWTH BCE (HOPMyNBI pasHbIMU
cnocobamu. Hago ormeTrnts, uTo mocie pazbopa MMEHHO Pa3HBIX CHOCOOOB
BBIBOJA (OpPMyJI JeTd4e pemaercs BONpoc O BBIOOpEe (opMynsl wiH
koMmOuHamu Qopmyn coenuHeHud. OueHb TPYAHBIM SIBJISIETCS TPOIECC
BBEJICHHS JI0Ka3aTeJbCTB B oOyuenue paszaeny «Teopust rpadosy. [lpuemsi,
METOJIbl J0Ka3aTeNbCTB B 3TOM pasjielie O4eHb pa3HO—0OpasHBl M HECTaH—
JIapTHBI, MaTEMaTHYECKUH 0araxk HEBEJIMK, MOXKHO CKa3aTh, «MaTeMaTHIECKUN
BO3pacT» y OONBIIMHCTBA HEAOCTATOUEH. M3 mMoyoXeHust BBIXOAMM Tak, YTO
JIOKa3bIBa€M B ayJIUTOPHH BCE TEOPEMBI, HE OCTaBISAsl HHYEro, a Ha
CaMOCTOATENBHBIX ¥ KOHTPOJIBHBIX paboTax TpeOyeM J0Ka3aTh YaCTHBIH, Ooiee
JIETKU ciyyai.

WHTepecHO 3aMeTUTh, YTO TOCIE TOTO, KAK JIOKA3aTEIILCTBO CTAHOBHUTCS
OOBIYHBIM JIEJIOM Ha 3aHATHAX, TOpa3no 3(QeKTrBHEe NCTIONB3YETCS BpeMs Ha
peleHue ynpaxxHeHuil. Beap nokas3arenscTBa pa3oupaeM y T0CKH, 00s13aTeNnb—
HO BCE BMECTE, C YETKUM yKa3aHHUEM Ha TO, 4TO JaHO, YTO TpeOyeTcs NoKa3aTh,
KaKnue¢ MCTOAbl JJOKa3aTcCJIbCTBA. DTOT MOMEHT B JaHHOM cCliy4dae FHaBHbIﬁ,
BPEMEHM Ha HEro JKajeTb He CTOMT, T.K. (OPMHDPYIOIIUICS HaBBIK
CTPYKTYPHPOBAHHUSI YMCTBCHHOW JIESTENBHOCTH Pa3BUBAETCS, 3aKPEIUISETCS U
MIEPEHOCHUTCS Ha PEelIeHUE IPAaKTUIECKUX 3a/IaHHH.

C menblo MCCleOBaHUsI OTHOIICHHS K MaTeMaTHYECKHM JIOKa3aTelbCT—
BaM MBI IIPOBENIN aHKETUPOBAHUE OKOJIO 50 CTYAEHTOB pa3HBIX CHENHAIBLHO—
cTeil. Pe3ynbTaThl aHKETHPOBAHMS MTOKA3aJIM, YTO CTYJICHTHI, HA HAI B3I, B
HEJIOCTATOYHOM Mepe OCO3HAIOT POJIb JIOKA3aTEIbCTB B U3YUCHUH M IIPUMEHE—
HUM MareMaThku. M onHa W3 THaBHBIX MNPUYMH: I 3TOTO HE CO3IaHBI
HEOO0XOMMBIE IPEATIOCHUIKH B IKOJIE (cM. Tadumiy 1).
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Tabauua 1. YacTroTa paccMOTpeHHs MATEeMAaTHYECKHX I0Ka3aTeIbCTB B IIKOJIe

JTlokasbiBamm no ajreope 10 FeOMEeTPHH
7-9 knace 10-11 knace 7-9 kaacc 10-11 knace
4acTo 10% 26% 38% 44%
peaxo 59% 51% 57% 54%
HHUKOI1a 13% 18% 5% 2%
He MOMHIO 18% 5% - -

Teneps, Oyayuu CTy/A€HTAMH, OHH 3aMETHJIH, YTO JIOKAa3aTeJbCTB CTAJO
3HAYMUTEIbHO OOJIbIlIe, HO CYMTAIOT, YTO BKJIOUCHHE JIOKAa3aTeNbCTB B
OCHOBHOM OCJIOXHSIET UX oOyueHue. 31 % ONIpOIIEHHBIX TyMarOT, YTO MOKHO
000MTHCh 0€3 J0Ka3aTeNbCTB, TJIABHOC — YMETh pemarth 3amgaud. 69 %
NIPUACPXKUBAIOTCS MHEHUSI, UTO HaJI0 JI0Ka3bIBaTh TOJILKO TJIaBHBIE (akThl. Ham
HE YJQJIOCh YCTaHOBHUTb CBSI3b MEXJIy OTMETKOH CTYAEHTOB II0 MaTeMa—
TUYECKMM IIpEAMETaM ¥ MHEHHEM O pOJIM JI0Ka3aTelbCTB, OTPAXEHHBIM B
Tabnuie 2.

TaGJmua 2. OTHOLIEHHE CTYACHTOB K MATEMATHYCCKUM J0Ka3aTe/JIbLCTBaAM

BiuloueHHne 10Ka3aTeJIbCTB B COflepKanne 00yUeHHsl Ae1aeT MaTeMaTHKY
He BJIMsIeT
Jerye
Jierye | MHTepecHee | TpyaHee | TMOHsSITHee Ha ee
npuMeHnMee
yYCBOeHHe
- 8% 67 % 23 % 3% 5%

Kak BuaHO M3 TaOnuIpl 2, B OTHOIIEHWH CTY/IEHTOB HEMAaTEeMaTHYECKHX
CHELMaIbHOCTEH K /IOKa3aTesJbCTBaM Mpeo0iafgaeT yBEPEHHOCTb, YTO
JIOKa3aTeIbCcTBA JACNAIOT H3ydYeHHE MaTEeMaTHKH TPYyAHEE, XOTs, 10 HalleMy
MHEHHIO, 3T0 HaoOopoT. TpynHee Aisl HHUX, MOTOMY YTO HAAO HAIPSKEHHO
paboTaTh, HET BpPEMEHH OTBIEKAThCS, HAJO0 BCIOMHMHATh U HCIOIb30BAaTh
npeaplgymue 3HaHus. Ho m3meHeHuwe pabodeil arMocdepbl Ha 3aHATHAX,
60JIBIIIOE KOJMYECTBO BONPOCOB, HAKOHEI, PE3yJIbTaThl MPOBEPOK (CaMOCTO—
ATENIBHBIC M KOHTPOJIbHBIE PaOOThI, SK3aMEHbI) — BCE TH MPHU3HAKH T'OBOPST,
YTO TPYJHO — ATO HE 3HAUUT IIJIOXO.
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Summary

— M.:

Practical teaching of Mathematics to students of “non-mathematical”
programmes points out indisputable usefulness of teaching proofs; however,
not all students, as the survey shows, are conscious of it (see Table 1).

Table 1. Students’ Attitude to Mathematical Proofs

Including proofs into the teaching contents makes Mathematics
. does not
casier more more more easier to influence its
interesting | difficult | understadable apply L
acquisition
- 8% 67 % 23 % 3% 5%

One of the reasons for the given situation is the attitude to proofs of
school Mathematics teachers, which is not serious enough (see table 2).

Table 2 Frequency of Considering Mathematical Proofs at School

Worked at In Algebra In Geometry
proofs grades 7-9 grades 1011 grades 7-9 grades 1011
often 10 % 26 % 38 % 44 %
rarely 59 % 51 % 57 % 54 %
never 13 % 18 % 5% 2%
don’t 18 % 5% - ;
remember

THE DIFFERENCE IN LEARNING MATHEMATICS
AMONG BOYS AND GIRLS

Edvins Gingulis
Liepaja Academy of Pedagogy, Latvia

Abstract. First of all the article gives analysis of the results of the
questionnaires conducted among Mathematics teachers concerning the
differences among boys and girls acquiring mathematical knowledge. Then the
results of the opinion poll and testing of 470 - 940 learners are dealt with. It
has been ascertained that the personality motivation type of boys and girls, the
level of learning motivation and grades in mathematical subjects differ, these
indices are higher for girls. Also a conclusion has been made that girls have
higher self-assessment in estimating their Multiple Intelligences. On the other
hand boys from all classes have achieved better results in the test for
determining their mathematical abilities, but the boys from senior grades outdo
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the girls when tested according to A. Amthauer’s test for determining their
general intellectual abilities.

Keywords: achievement in mathematics, differences among boys and
girls in learning mathematics, dominating type of perception, general
intellectual abilitie, level of learning motivation, mathematical abilities,
personality motivation type, versatile abilities.

XIX International Conference of UNESCO devoted to issues of people’s
education took place in Geneva in 1956. Its recommendations state:
“Psychology has established a fact that practically each person is able to a
certain extent be involved in doing Mathematics and there is no reason to assert
that girls are less capable of doing Mathematics than boys” [10, 15]. Also
German methodological literature asserts that boys and girls have similar
inborn abilities for acquiring Mathematics, only the dominating views on men’s
and women’s roles and professions in society concerning acquisition of
Mathematics act as a sort of filters for “slowing down” the girls [2]. In 1983
Russian mathematician A. Kolmogorov in his interview referring to the matter
acknowledged: “I have derived an impression that in middle school classes at
the age of 12-13 interest in Mathematics quite often bears a provisional
character and is completely lost in senior grades. Quite often it happens with
girls “[9, 16]. The content of textbooks is mentioned as one of the factors
hindering mathematical development. In mathematical textbooks the interests
of girls and women are represented comparatively little. The spectre aimed at
men is much wider, they are represented as managers of the family budget,
much wiser and having wider opportunities of spare times activities [1].
Literary sources [8] mention that girls and boys think differently and therefore
supplement one another.

A questionnaire was conducted among more than 100 Mathematics
teachers and 470-940 learners of different classes were tested. The results of
the survey among teachers are seen in table 1 and are expressed in percentage
form. 100 % means the number of teachers who gave clear answers to the
particular question.

Table 1. Results of the questionnaire among teachers

Questions No Girls are | Boys are Other
differences better better answers

1. Are girls and boys motivated
for learning Mathematics to the 79 % 17 % _ 4%
same degree?
2. Are girls and boys equally
hard-working when learning 22 9% 74 % 4% _
Mathematics?
3. Are girls and boys organised
and systematic to the same 24 % 2% 4 % -
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Questions No Girls are Boys are Other
differences better better answers
degree when learning
Mathematics?
4. Do girls and boys possess an
equal ability of logical thinking? 44 % - 56 % -
5. Do girls and boys possess an
equal ability of learning 71 % 29 9 _ _
Algebra?
6. Do girls and boys possess an
equal ability of learning 71 % _ 29 9, _
Geometry?

Most of the answers in the questionnaires admit that one or another
quality of learning Mathematics is typical of girls or boys to a higher or lower
degree; however, there are also other types of answers, which emphasise
unevenness in the development of girls and boys. So for example, there is an
opinion that on basic school level there are no essential differences as to
motivation for learning Mathematics, but in grades 10-12 it is the boys who
develop stronger motivation. Or another opinion, that up to class 7 there are no
essential differences, but later on boys feel no desire for learning Mathematics.

The question “Let’s accept that there are only girls in one class, and only
boys in the other, otherwise there is no difference. Will you work in the same
manner?* was answered positively by 49 % of Mathematics teachers. The rest
of them emphasised that when working only with girls more problems creating
interest in girls should be dealt with, the work would be more emotional, there
would be more discussions and group discussions. But the boys would be given
more non-standard problems, the type of activity would change more often, less
detailed explanations would be used as compared when working with girls.
And the teachers’ attitude to the boys would be stricter.

With the help of other questionnaires and tests the factual motivation level
of learning Mathematics was studied, the average grades of boys and girls have
been calculated, their logical thinking, general intellectual and mathematical
abilities evaluated.

The personality motivation type and the level of learning motivation of
940 learners from different classes were determined. For determining the
personality motivation type Rean test [4, 186] was used. The test offers five
opportunities: the personality to a greater or lesser extent might be achievement
or failure oriented, there might also be no marked disposition one way or the
other. When processing the data according to Rean test each motivation type
was characterised by numbers 2, 1, -1, -2 or 0.

It was possible to evaluate the level of learning motivation as high,
mediocre or low [11, 7 8), it was labelled correspondingly as 3, 2 or 1. In senior
grades also certain methods [7] were used to measure the motivation level of
learning Mathematics by 4, 3, 2 or 1. In both cases the results of measurement
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were interpreted as the level of learning motivation no matter what
methodology was used.

Motivation research asserted that girls (G) outdo boys (B); they are more
achievement oriented than boys, also the level of their learning motivation is
higher (see Table 2).

Table 2. Study of Learners’ Motivation

Class Number Motivation type Motivation level
G B G B G B
5. 76 70 1.23 0.62 2.29 2.14
6. 83 72 1.20 0.42 2.30 2.04
7. 137 115 0.90 0.60 241 2.20
8. 54 55 0.56 0.40 2.52 2.16
9. 88 55 0.98 0.69 247 231
10. 39 26 0.69 0.64 2.72 2.36
11. 41 28 0.87 1.07 2.46 2.68

The learners’ diligence and self-discipline, partially also their abilities of
learning Mathematics are revealed by their marks in Mathematics, Algebra (A)
and Geometry (G). Having studied the results of the above-mentioned 940
pupils, the average mark was higher (with rare exceptions) among the girls (see
Table 3).

Table 3. Learners’ average grades in Mathematics

Class 5 Class 6 Class 7 Class 8
G B G B G B G B
A 5.69 5.88 5.52 5.59
G 628 | 583 584 519 4.70 4.90 5.15 5.27
Class 9 Class 10 Class 11
G B G B G B
Al 4.93 4.69 5.69 5.26 5.71 5.22
G| 5.13 4.75 5.60 5.08 5.71 5.64

The abilities of about 650 learners were studied. Multiple Intelligence test
[3] showed that in six types of abilities girls of all ages evaluate themselves
higher. The boys are superior only in self-evaluation of their kinaesthetic
abilities.

R.Amthauer’s test for determining the structure of intellectual abilities
[5, 75-78) showed that girls are better until they reach grade 8 in those
problems which are not connected with the ability of spatial imagination (see
Table 4).
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Table 4. Results of R. Amthauer’s test

e Numerical Ability of
Number | Oral abilities o spatial Total
Class abilities . .
1magination
G B G B G B G B G B
5. 22 | 21 | 427 | 433 | 5.05 | 4.86 | 4.95 | 533 | 14.27 | 14.48
6. 50 | 40 | 3.80 | 3.00 | 4.10 | 3.65 | 3.22 | 2.85 | 11.12 9.50
7. 94 | 76 | 3.62 | 3.13 | 2.99 | 2.80 | 3.00 | 2.99 9.65 8.91
8. 54 | 50 | 3.41 | 3.34 | 2.83 | 3.76 | 3.31 | 3.66 9.30 10.92
9. 66 | 44 | 4.42 | 4.07 | 3.73 | 4.82 | 3.89 | 4.66 | 12.02 | 13.55
10. 39 | 26 | 3.72 | 4.04 | 5.05 | 648 | 4.72 | 548 | 13.51 | 15.96
11 41 | 28 | 412 | 443 | 449 | 650 | 3.85 | 5.11 | 12.51 | 16.04

The learners’ mathematical abilities were investigated with the help of a
test based on the theory that the three main components of these abilities are
spatial imagination, abilities of algorithmic and logical thinking [6]. It was the
first time during the experiment when the boys’ achievement was higher (see
Table 5).

Table 5. Comparison of mathematical abilities

. Sp .atlaq Algorithmic Logical
Class 1maglpe}t10n abilities abilities Total
abilities
G B G B G B G B
5. 3.3 3.33 3.50 3.33 2.80 2.78 9.60 9.44
6. 2.41 2.89 2.89 2.96 1.43 2.11 6.73 7.96
7. 2.78 2.72 2.71 2.80 2.18 1.83 7.67 7.35
8. 2.92 2.87 2.76 3.17 2.08 2.51 7.75 8.43
9. 1.80 2.67 2.30 3.00 1.43 1.79 5.57 7.38
10. 2.27 2.88 2.65 2.77 1.46 1.96 6.38 7.62
11. 2.00 2.52 2.12 2.10 1.21 1.14 5.33 5.76
Average 2.47 2.79 2.63 2.85 1.74 1.88 6.83 7.58

Within the framework of the present study the dominating type of
perception for 621 learners (351 girls and 270 boys) was determined according
to a method suggested by A.Smith [3]. The obtained results (Table 6) do not
correspond to the data given in A. Smith’s book. There are two possibilities
here: either the data given by A. Smith are wrong, or the test suggested by him
is not precise enough for determining the dominating type of perception.

Table 6. The dominating type of perception

G B Total By A.Smith
Kinaesthetic 26 % 30 % 28 % 37 %
perception
Aural perception 13 % 18 % 15 % 34 %
Visual perception 61 % 52 % 57 % 29 %
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Conclusion can be made that differences among boys and girls in learning

Mathematics partially depend on the learners’ age. Most likely it is determined
by the boys’ and girls’ pace of development, peculiarities of their reasoning as
well as the opinions dominating in society as to the role of different genders in
the choice of their profession.

hd
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PA3BUTUE MATEMATHYECKOM KYJIbTYPBI
CTYJAEHTOB YHUBEPCUTETA

Benita Judrupa, Ojars Judrups
Latvijas Universitate, Latvia

Abstract. The article is devoted to analysis of acquisition of mathematical

culture in study process when development of mathematical skills, mathematics
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education and development of mathematical moral as student intellectual
development elements takes place at swift speed.

Keywords: development of mathematical capabilities, mathematical
culture, mathematical education, mathematical morality, process of study.

OO011ecTBO AEMOKPAaTHUECKOTO TOCYAapCTBA ABISAETCS OOMIECTBOM KyJIb—
TypHl ¥ TPyAa, KOTOPOE JaeT CBOEMY IpakIaHWHY IMPaBO Ha OOpa3oBaHHE H
OJTHOBPEMEHHO, B COOTBETCTBUH C PHOOPETECHHBIM 00pa30BaHHEM, BMEHSET B
JIOJT y4acTHe B KyJbTypHOH paboTe CBOEro TrocylapcTBa, YKpeIUisis |
ycoBepieHCTBYs ero. [lousatue “xyremypa” ymnotpeOssercs 31ech B CaMOM
IMUPOKOM CMBICJIE CJIOBA, KakK O6U_IHOCTb MaTCepHUaJIbHbIX U AYXOBHBIX IICH—
HOCTEH, crocOOOB MX COTBOPCHHUS, YIMOTPEOJICHUS M JaTbHEHINCH Iepenayu,
CO3/IaHHBIX YEJIOBEYCCTBOM B MPOIIECCE OOIMICCTBEHHO MCTOPUYCCKON MPaKTH—
ku. J[ns TOro, 4TOOBI OXapakTepU30BAaTh KYJBTYPHBIC ITOCTHIKCHUS TOCY—
JApCTBa, CIEAYEeT PacCMOTPETh, KAKUMH CPEICTBAMH KYyJIbTypa pacipo—
ctpansercs. OTHUM M3 BaXXHEHIIUX CPEICTB PACIPOCTPAaHCHHS KYJIBTYPHI
sBIsieTcs 1Kona. OOHOM M3 CYIIECTBEHHBIX COCTABILIIONINX KYJIBTYPHI SIBIIS—
eTCsl MaTeMaTH4ecKasi KyJbTypa, KoTopas oOpasyeTcs Oiaromapst MaTeMaTH—
YEeCKOMY BOCIUTAHHUIO, MaTeMaTHYECKOMY OOpa30BaHUIO U YCOBEPIICHCBO—
BaHUIO MaTeMaTHYECKOMN HPaBCTBCHHOCTH.

Hac ecTeCTBEHHO WHTEpECYeT YCBOCHHE MATEMATHYCCKOH KYJIbTYPbI
CTYJICHYCCTBOM, KOIJla MAaTeMaTUYeCKOe BOCIHTAHHE, MaTEMaTHUECKOE
00pa3oBaHUC U yCOBCPIICHCTBOBAHUE MATEMAaTHUCCKOW HPABCTBCHHOCTH, KaK
AJIEMEHTHI JTYXOBHOTO PAa3BUTHUS CTYJCHTA, IPOXOJSAT CTPEMHUTEIIEHOE PAa3BUTHE
KaK pa3 Ha HaYalbHOM »JTame oO0y4yeHus. J[nsg Toro, dYToOBI CTYJCHT
MaTeMAaTHIECKH IPOCBEIIANCS, €ro, IMOCPEACTBOM BOCIHUTAHUS, HEOOXOAUMO
MOJATOTOBUTH K paboTe MaTeMaTHYecKoro oOpa3oBaHHs (Ha OCHOBaHHH
HABBIKOB BEpOANbHOTO CYXKICHHS HEOOXOIMMO pPa3BUTH HABBIKM MaTeMa—
TUYECKOTO CY)XICHHS), OAHAKO KaKJO€ BOCIUTAHHE MMEET W HPAaBCTBCHHBIH
OTTEHOK. MareMaTHYecKoe BOCIHMTAaHHE HANpaBICHO HAa OOpa3oBaHHE JIHY—
HOCTH CHIJIBHOTO XapakTepa, CTaOWIBHOH, yCTOWYMBON M IIE€JICYCTPEMIICHHOM,
Ha JOCTIDKCHHE BBICOKOTO YPOBHS OCO3HAaHHUS aOCTPaKIUi MaTeMaTHYCCKOM
TEOpHH, T.C. Ha BBIPAOOTKY HABBIKOB YNOTPEOJECHUS MPO3PAvyHOM, JIOTHUECKH
YIOPSZAOUYEHHOW, HAayYyHOH TEPMHMHAJIOIMM W YMEHUs 0€3 JIMIIHHX CJIOB
(hopMyITHpPOBATH TOYHEIC BEICKA3bIBAHUS.

IMox MaTemaTH4eckoil HpPaBCTBCHHOCTHIO MBI TOJpazymeBaeM (opmy
OOIIIECTBEHHOTO CO3HAHUS, B KOTOPOH OTPAXKAIOTCS U YKPEIUISIOTCS STHYCCKUC
CBOWMCTBA MaTEMAaTHYECKOH TEOPHUH — TIONb3a W 3aKOHHOCTH. JlocTikeHue
MaTEeMaTHYECKOW HPABCTBEHHOCTH BO3MOXKHO JIHIIh IPH MaKCHMAaIbHOM
pPa3BUTHM YMCTBEHHBIX IOTCHLIWH CTyJACHTA. 3ajadedl menarora sBIISETCS
(dbopMupoBaHue MOTPEOHOCTEH CTYJCHTOB MOCTHYb M OCO3HATh IIeJb CBOEH
JESITETPHOCTH  TTOCPEICTBOM yMEJIOH OpTaHW3allMd OCO3HAHHWA Y4eOHOI
nH(popMaIum, orpoca OCO3HAHHBIX 3HAHUH U PEryJMPOBKU TeMIIa IO3HAHUSI.
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CymiecTBeHHOE 3HAY€HHWE sl TOCTETNIEHHOTO CTaOWIBHOTO MareMa—
THYECKOTO 00pa30BaHMs UMEET pa3paboTKa CTPYKTYpHI 3a/iad, KOTOpas COOT—
BETCTBYET CTpPyKType Yy4eOHOH wuH(popmanun. HesaBucumo or Buzaa
(hopMyITHpPOBKH IMAAKTUYECKON MENM 33/1a4d, PEIICHHE 3aJaddl ydeOHOro
MO3HAHMS NMIPEABUIUT aHAIU3 CYIIECTBYIOIEH CUTYAIMU, YHPOUeHUe, KI1acCu—
Quxayuro, Moougurayuro, oyeHKy u saxmoyenue. B ciydae MaTeMaTH4ecKoro
00pa3oBaHusl, OY€Hb BAYKHO COTJIACOBATH CTENECHb a0CTPaKIMK TEOPETUUECKON
nHopmManuy y4eOHOro TIO3HAHMs, LeJIb 33Ja4d y4eOHOro MO3HAHUS |
CYUIECTBYIOIUI YPOBEHb MaTeMaTHYECKOTr0 00pa30BaHusl CTy/ICHTA.

KoHuenrtyanpHelli HOAXO0A K peaju3alyyl ITOJIMTHKA MaTeMaTHYeCKOTo
o0pa3zoBaHus IpeaycMaTpuBaeT rpymnmoBylo (3—4 cTyzneHTa co CBEIyIOUIMM
CTY/IGHTOM KaK JIMJIEpOM, KOHCYJIFTAHTOM M KypaTOpOM B LIEHTPE) OpraHh—
3aIii0 pabOThl y4eOHOTO MO3HAHUS BO BPEMsI MPAaKTHIECKUX pabOT HE TOIBKO
P COBMECTHOM PEIIEHUH AOCTATOYHOTO KOJIMYECTBA HEOOJNBIINX 110 00bEMY
JOCTYIHBIX 3agad pacnosHaseanus u ynompeonenus, HO W COBMECTHOC
pellleHHe, C UCMOIb30BAHUEM JINTEPATYPhl PA3IWYHOTO BUAA, HHIUBH—
JyaJIbHOTO TECTa Ha YCTAHOBJIEHHE CIIOCOOHOCTEH MaTeMaTH4eCKOTrO CyKIe—
HUSL B KOHIIE KaXJI0ro 3aHATHs. brarogapst Takoil ¢opme opraHuzamuu u
JIMarHOCTUKHM DPE3yJbTaTOB YyueOHOIro Mpolecca pPean3upyroTCcsl CIEAYIOIIHe
(bYHKIMM MaTeMaTHYECKOro 00pa3oBaHMs:

UHOUGUOYATUZAUUA:

< Gnaromaps GosplieMy uucily BapuanToB Tecta (10—15 BapuanToB Ha
rpynmy u3 25 CTYAEHTOB), MHAMBHIYAJIU3UPYETCS MPOIECC YIeOHOro Mo3Ha—
HUS JaXKe B CIydasX OOJIBIINX IIOTOKOB;

< Gnaromaps GospiieMy uuciay TecToB (16 TecTOB B Kypce ¢ 00bEMOM
16+16 yaca) 1 MX 3HAYCHUIO TIPH 3aKIIOUUTENBHON olleHKe o0y4enus (40 % ot
3K3aMeHaHI/IOHHOﬁ O]_IeHKI/I), CUCTEMATHYCCKU JUArHOCTULHUPYETCA CTCIICHD
Pa3BUTHS KaK OTBETCTBEHHOCTH TaK U CIIOCOOHOCTEH yueOHOro Mo3HaHUS;

coyuanuzauua:

{ocHOBBIBasCh Ha BCe yBelWUMBAROIIeiicss 0aze WH(pOPMAILMH, MOCTE—
MEeHHO o0pa3yeTcss W yKperwisieTcss cTaOWiibHas CHCTEMa HaBBIKOB yUeOHOTO
NMO3HaHMS (B 3aKIIOYEHWM BAKHEHIIMX pa3/eNoB y4eOHOro MO3HAHUSA
pelIaoTes 3aa4u KOMNUIAYuY ¥ JiBa pa3a B CEMECTP — B CEPEIIHE CEMecTpa U
B KOHIIE — npocpamubie 3a]1aun);

< Graronaps CpaBHUTEILHO GOJBIIEMY YUCITY MHTEPIPETAIUA OCHOBHBIX
TIOHSITHH Kypca, Ha OCHOBaHHE KOTOPBIX COCTABIIAIOTCS 3a0a4H pPACNO3HABAHUS,
obpaszyercst 6osee riryOOKOe 0CO3HAHHE COIMAIBHON 3HAYNMOCTH Kypca.

Takum 00pa3oM TecT Ha YCTaHOBJIEHHE CIIOCOOHOCTEH MaTEeMaTHYECKOTO
CYXJICHUSI CTAHOBHUTCSI HHCTPYMEHTOM KakK 00pa30BaHUsI U yKPETJICHUS HaBbI—
KOB y4eOHOro MO3HaHMSA — MAaTEMaTHYECKOTO BOCIIHTAHUS, TaK U MaTeMaTH—
YEeCKOro 00pa30BaHUsI M YCOBEPIICHCTBOBAHMSA MAaTEeMaTHYECKOH HPaBCT—
BEHHOCTH.
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Tak kak MaTeMaTW4ecKHE 3a/a4d HMMEIOT BBICOKYI0 HH(OPMATHBHYIO
E€MKOCTh M HMX CTPYKTYpa HMEET BBICOKYIO CTEIEHb CJIOKHOCTH, TOTAA YK€
peleHne 3a1add ynompebienus TPEABUINT IUIAHWPOBAHUE BBITIOIHIEMON
paboTEl M co3jaHue (U3MYECKOTO MM YMCTBEHHOTO JepeBa IUIaHA, TaKUM
00pa3zoM pacumpsist B3IV HA CYIIECTBYIOIIYIO podiieMy. YiKe 3aJadu 3TOro
TUIIa, HE TOBOPSA O 3amadax OoJiee BBHICOKOW CTEICHM CIOKHOCTH — 3a7adu
KOMIUIAYUY W Npozpamiuble 3aJaudl, BOCIHUTHIBAIOT IEJIEYCTPEMIICHHOCTh U
CO3HATEJIbHOE OTHOILICHUE K BBHIIOJIHAEMOW paboTe W IUIaHMPOBAaHME BBINOJI—
HseMON paboThl (M BpeMeHH). AOCTPaKTHOE MCCIICIOBATEIBCKOS MBINUICHUE B
By3€ HE SIBJISIETCSI U HE MOXKET OBITh TOJBKO PE3YJIbTATOM HWHIWBHJYaIEHOTO
camMo00pa3oBaHusl, OHO MOXKET OBITh IIPHOOPETEHO U B PE3yJIbTaTe CHEHUAIBHO
OpPraHM30BaHHOTO OOIIEHHUS CTY/AEHT <> CTY/EHT, KOr/ia B Ipolecce 00yueHus
Oomee cmaboro cryaeHTa 3HaHMAM oOy4aeT Oojiee CWIBHBIN CTynaeHT. B
nponecce OOy4deHHs B By3€¢ pEIIAONIMMH SIBISIOTCS KOMMYHHKAIIHOHHBIC
HaBbIKM. OTTOrO, JUIA pPAMOHAIBHOW OpraHM3alMy Y4YeOHOTO ITO3HAHMSA,
0COOCHHO B CTYJCHYECKHX TIpyMIax ¢ OOJBIIMHCTBOM CPEAHUX CTYJCHTOB,
MPEeUMyIIECTBO HMMEET TIpymnmoBas ¢opmMa OpraHu3alMM Io3HaHus. Takas
MOJMTHKA OpraHM3alMu TIIporecca OOY4YEHHUs MO3BOJISIET OJHOBPEMEHHO
pemath ciexyomye IpodaeMbl — pa3BUTHE HABBIKOB COTPYAHHUYECTBA CTYJCH—
Ta ¢ APYTMMH CTYJEHTaMH, (hOPMHPOBAHHE JIMYHOCTH CTYyJEHTa B IpPOLECCEe
MO3HAHMS B CIEUHAJIBHO CO3JaHHOM oOlecTBe, co3uaHue 0coboro
TICHXOJIOTHYECKOTO KJIMMaTa, KOTJa IOBBIINIAETCS CaMOCO3HAHUE JIYYIIEero
CTy/IEHTa, CaMOCTOSITEILHOCTD €ro MMO3HaHWUs M OJHOBpPEMEHHO Oojee cralblit
CTY/IGHT YYUTCS IO JICJIOBOMY OOIIATHCS C KOJUIETaMH 110 MO3HAHWIO W HpU—
oOpeTaTrh NpHUEMBI TOCTIKEHHUS JUIs JATbHEHIIIEro caMOCOBEPIICHCTBO—BaHUSL.

PazpaboTannas aBTOopamu cucrema 16 TECTOB co3paHa HE TPaJULINOHHO,
TaK KaK KKIBIA TECT COIEPKUT KOMIUIEKCC OIHOPOIHBIX 3a/ad ONO3HAHUA
WIN WHAWBUAYATbHYIO TPOOJIEMHYIO CHUTYallI0O — Hpocpamuylo 3ajady, B
KOTOPOH (hOpMyJIUpYeTCs Lielb PEIICHNS U CPEACTBA AOCTHXEHHS 3TOH LeIH.
OOEenpuHsTO, YTO CYyTh MAaTEMAaTHYECKOH 3aJauu — 3TO (POPMyTHUPOBKA IIEITH
3aJaud, KOTOPYI0 HEOOXOAMMO JOCTUTHYTh pemas 3ajady, Koraa He
NMEPEUYUCIICHBI CPEACTBA U MCTOJbI JOCTUKCHUSA 3TOU 1CJIN. C‘II/ITaeTCﬂ, 4qTO
MPOJIYKTUBHBINA TIpOliecC a0CTPaKTHOTO MBIIIIEHHUS] IPOUCXOIHUT TOJIBKO B TOM
cilyyae, KOTJa CpPeJCTBA pElIeHHs CYyOBEeKTy He JIaHbl B SIBHOM Bupae. CMbICT
nporecca adCTPaKTHOTO MBIIUIEHHS COCTOMT B HAaXOXKJICHHUH 3THUX CPEJICTB,
YUUTHIBask uMeromuecst yciuoBus. OHAKO Lelb HHANBUIYaIbHBIX IPOOJIEMHBIX
cuTyatii (npoepamusix 3amad) Oojee HMIMPOKas — 3TO HE TOJBKO pEIICHHE
c(OpMyIMPOBAaHHOW 3aJa4yd, HO, BO IIEPBBIX, OCO3HAHHWE (OPMYIHPOBKU
3a7la4M 1 OIIO3HAHME CYIIECTBYIONMX ycsioBHH. OOBIYHO 3TH 3amaun (hopMy—
JMPOBaHbI B OOIIEM BHUJE, a KaKAbIH CTYICHT UMEET CBOM MHIWBUAyalbHbIC
ycnoBusi 3aaaun. PopMynUpOBKH YCIOBHI Takoro THIMA 3aJad HEBO3MOXKHO
HATW HU B KOHCIIEKTE JIGKLIMH, HU B MMEIOMIEHcs yueOHOI IuTepaType, HU B
cOOpHHKaX 3aJa4 ¥ KaK pa3 Takas GopMyJIMpOBKa 3a/lauy 3aCTaBIsieT CTY/ICHTa
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HEOJHOKpaTHO o0pamaThcsi K MHOOPMATHBHOMY y4eOHOMY MaTepuaiy, Ui
TOTO, YTO OBl OOPECTH OTBET Ha BOIPOC, KK MOHSATh U PEIIHUTH IIOCTABICHHYHO
TBOPYECKYIO 3a1a4y.

Bo Bpems Tecta oMIMATIBHO O3BOJIEHO PAasrOBAPHBAThH M MOJIB30BATHCS
mo0oi y4eOHOH nuTepatrypoil, ogHako, Omaromaps OCOOCHHBIM 3ajadawm,
HOJTHOCTBIO MCKOPEHSeTCs JJaXke MBICIL O ciuchiBaHuK. Co3HaHHUe, YTO 3a7ada
OYeHb IPOCTa, TaK Kak ee (OpMYJIMPOBKA B OOJBLIMHCTBE CIIy4yaeB KOPOTKa,
WA HE00X0IUMOe IpeoOpa3oBaHKe yKe MOJICKa3aHO B (HOPMYIIMPOBKE, TOIBKO
HYKHO Hay4UThCs €€ paciudpoBaTh, CMyIIaeT KaX10ro, a 0COOCHHO CPEeTHEro
WM ¢1a00T0 CTYAEHTA, OJIHAKO 3aMaHUBAET €ro JICHCTBOBATE.

TpamuunonHo mpomecc y4eOHOTO IIO3HAHUSL 110 MaTeMaTHYECKHM
npeAMeTaM B By3€ TOJ OT rojla peajM3Hupyercsi Kak OOIIeHHE JBYX BHJIOB:
CTYIeHT <> MeJaror < y4de0Hasi MHQOpPMANNUs WU CTYACHT <> y4deOHas
uHpopManms TakuM 00pa3oM pa3BHBas CIIOCOOHOCTH CaMOCTOSTEIHHOTO
NO3HAHHSA, OJHAKO OJHOBPEMECHHO YBEJHMYMBAS H30JILMIO  OTICIBHBIX
CyOBEKTOB YYeOHOTO TIIO3HaHWSA B Yy4eOHOW cpeme W HE CHOCOOCTBYS
KOMMYHHKallMM MEXIy CTyJeHTamMH. B ciyuae Oonbliero KOHKypca
COHMCKaTelNei 3T0 JOIyCTHMO, OJTHAKO B CIIydae MacCOBOTO 00pa30oBaHMs, KOTAa
YHCIIO0 XOPOIIMX CTYJECHTOB B TPYMNIE YChIXaeT HA IJa3aX, Takas ITOJUTHKA
o0Opa3zoBaHusi He NomycTHMa W jnaxe BpenHa. CoBpeMeHHbIE TpeOOBaHMS K
HABBIKAM OOIICHUS C OKPYKAIOIIMM MHPOM O0pa3yroT HEOOXOIMMOCTh
CO37aBaTh W COBEPIICHCTBOBATH COOTHOIICHUS CTYAEHT <& CTYIeHT <>
yuyeOHast mHpopManusi. JTOTO MOXKHO JOCTHYb BO BpEMsl MPAKTHYECKUX
3aHATHH Mpeiaras Juisl peIeHNs 33/1a41 ONO3HANUS N NPUMEHEeHUs N Pa3/Ielisis
BCIO IpyMNIy Ha HeOoubIme noArpynmsl (3 — 4 cTy/ieHTa) U B KOHIE KaXJ0ro
3aHATHSA pellias HHAWBHAYaJbHBII TECT MAaTeMaTHYeCKOro CYXKICHHSA C
UCIIOJIb30BaHHEM YYeOHOM JIUTEPaTyPHL.

Summary

For a student to acquire mathematical skills he has to be prepared for
mathematics education work, but any skills development has also the moral
shade. The development of mathematical skills are directed towards formation
of determined character, stable, firm and targeted personality, as well as
achieving high level of abstraction of mathematic theory comprehension,
namely, towards skills of using clear, logically co-ordinated scientific
terminology and formulating precise expressions without verbiage. At the same
time mathematics education is directed towards development of mathematical
skills, cultivating and based on work loving, economising means of expression,
entrepreneurship, persistence and proficiency. With the mathematical moral we
comprehend the form of social awareness in which mathematical theory ethic
properties — utility and legitimacy — are reflected and secured. It is the
collection of the laws and norms of democratic work society progressive
cohabitation that determine duties of members of society and relationship
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among themselves and the society — critical attitude to the existing situation,
realization of problems, assessment and logical modelling, with the condition
that the moral judgement of the member of society is based on union of cause
of action and useful result for society.

The conceptual approach to policy realization of development of
mathematical skill foresees group study work organization during seminars (3-4
students with a qualified student as a leader, consultant and tutor in the middle).
This foresees not only common work for solving sufficient number of
recognition and usage problems, but also completion of individual test of
common mathematical reasoning at the end of each lesson, using all the
available study literature.

O MMOBBINIEHUA KBAJITM®UKAIINN YYUTEJIEN
MATEMATHKHA OCHOBHOM MIKO.JIbI B
TAJVIMHHCKOM YHUBEPCUTETE

Tuity Kaasbsc
TannuuHCKUI YHUBEpCUTET, DCTOHUS

B 2002 roxy xadenpoit nunaktuku MateMatuku OTIENCHAST MAaTEMATHKH
TamnmuaHCKOTO YHUBEpCUTETa OBUTH pa3pabOTaHBI MPOTPAMMBI TOBBIIICHUS
KBaTM(PUKAIIMKA yIUTENIel MaTeMaTHWKW, HallellieHHBIE Ha O3HAKOMIICHHE
ciymaTteneil ¢ KOHCTPYKTUBUCTCKHMMH METO/aMU OOYYeHHS M Ha IPUMCHEHHE
3THX METOJOB B 0011e00pa30BaTEIBHON MIKOJIE, B TOM YHCIIE, U C UCIIOIb30Ba—
HUEM KOMIBIOTEPOB.

C 80-x romoB MpOLLIOr0 CTOJNETHS BO BCEM MHpE Bce OOJBIIYIO
MOJIZICP)KKY HAXOJUT KOHCTPYKTUBHUCTCKUM MOIXOA K U3JI0KEHHIO y4eOHOTO
MaTepuaiia, KOTOPBIH IMpeAnojiaracT aKTUBHOCTh CaMOI'0 Y4Yailerocs B
(OpPMHUPOBAHUYU CBO-MX 3HAHWN M OCHOBBIBACTCS HA IPE/IICCTBYIOMICM OIIBITE
oOyugaemoro. [Ipu TakoM MOAXOJE OKPYKAOIIMN MHpP MPEICTABISACTCA HAM HE
TakiM, KakOB OH B JCHCTBUTEIBHOCTH, a MBI CTPOMM COOCTBEHHOE
MIPEJCTaBICHUE O HEM, OIMPA-ICh Ha CBOU IPEIIICCTBYIONINE ONBIT U 3HAHUS,
C TIOMOIIHIO HHTEPIIPETAIIH PACCMATPUBACMON CUTyally. Eci HOBBIE OMIBIT U
(haKTBI PaCKPBIBAIOT CUTY-AIMI0 B HOBOM OCBEIIEHHH, TO YEJIOBEK MPUCTYIAET
K PEBU3UHM CBOETO TMOHHU-MaHMI. BaKHO Tarkke OaTh ydameMycs HEKOTOpEIC
OTBIT W HABBIKM, KOTOPBIE OH MOXET O0IyMaTh M 3aTeéM OOBSCHUTH CBOIO
MO3UIIAI0 COyYeHHKaM. VIMEHHO Tak B CO3HAHHWHU YdYallerocs (GpopMupyercs
HOBOC MOHsTHE. B ydueOHOM mpoIiec-Ce, OCHOBAHHOM Ha TaKOM IIOJXOJE,
Tpebyercsi ropa3o OoJbllle, 4eM MbI HPH-BBIKJIM 3TO JejaTh JI0 CHX MOp,
YYHTBIBATH HHUBHYaJTbHBIC OCOOCHHOCTH YYAIIXC.

HecmoTps Ha TO, YTO KOHCTPYKTUBUCTCKHIA METOJ OOYYCHUS BHEIPSACTCS
yke moutd 20 JeT, COOTBETCTBYIOIIUC OKUIaHUS PEaTH30BAINCH HE B TIOJTHOMN
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Mepe. B kadecTBe MPUUYMHBI 3TOTO CCHUTAIOTCS HA OOJBIINE 3aTpaThl BPEMEHU
IpU TPUMEHEHHH 3TOT0 MOAXOZAA, Ha TPYAHOCTh BOBJICUYEHHS B OTKPBITHIN
y4eOHBIH TpolecCc MEHee CIIOCOOHBIX yUalIuXcs, a TAKXKE HAa BECbMa OOJIBIIYIO
3¢ EKTHBHOCTh TMPEKHUX METOJOB OOy4YeHHs, Onaromaps 4eMy YUHTEeNs He
MPOSIBISIFOT MHTEPECa K HOBBIM MeTozaM o0ydeHus. Takue TeHAeHIMN HaOmo-
JAIOTCS M B IIKOJIbHOM MaTemarnke OcToHuu. st ocnaGiieHHss BO3HUKIINX
OTPULIATEIILHBIX SIBJICHUI B IIPOEKTE HAILLIEH HOBOM ITPOrpPaMMBI II0 MATEMAaTUKE
JUIsL OCHOBHOM INIKOJBI TpeyCMaTpUBAeTCA Pe3epB BPEMEHH Ul IPUMEHEHHUS
HOBBIX METOJIOB, YHPOIIAeTCs M3JI0KeHHe Marepuana U T.4. CoriacHO 3ToMy
NIPOEKTy, Bce o0ydeHHE MaTeMaTHKe JIOJDKHO OBITh HAIEJIeHO HA TO, YTOOBI
ydaliecs: M3yJald MaTeMaTHKy ¢ IIOHHMMaHHEM M B COOTBETCTBHU CO CBOUMH
CHOCOOHOCTSIMH.

B TannuaHCcKOM YHHBEpCHTETE KyPChI MOBBIMICHNS KBATH(UKALNHT yIH—
teneit npoxoaar npu Llenrpe nossimenns kBanudukanyun. CoOTBETCTBYIONINE
MPOrpaMMbI  BBIPA0ATBIBAIOTCS B OTHCICHUSAX IO CIEHUAIBHOCTSIM, M HX
YTBEpKIAIOT B MHHHCTEPCTBE HAyku H oOpa3oBaHus. OOBIYHO KypCHI
MPOXOJST OTICABHO JUI YYUTENEeH MaTeMaTUKd OCHOBHOW IIKOJBI W JUIS
yunteneii TumHasun. [locnennue Tpu rona BeCbMa OOJBIION MOMYJISIPHOCTHIO
MOJIL3YCTCA KypcC MOBBIIIICHUSA KBaJ'II/I(bI/IKaLlI/II/I ylmTeneﬁ MaTCMaTUKHU
OCHOBHOM 1mIKonbl. [lendpto Kypca sBIsS€TCS pPacCMOTPEHHE KOTHUTHBHBIX
METOJIOB OOYYEHHS, aKTUBU3MPYIOMINX YYEOHYIO NESTeNIbHOCTh YYalluxcs, U
MOJITOTOBKA yUYHTEJICH K MPUMEHEHHIO Pa3JIMYHBIX KOMITBIOTEPHBIX IPOrpaMM
IIPY TIPETIoJIaBaHNK MaTeMaTHKH B OCHOBHOI! LIKOJIE.

Becy kypc paszeneH Ha YeThIpe JBYXIHEBHBIX MHHHKypca. Kaxmbit
MHHHUKYpPC HMEET CBOIO OCHOBHYIO TEMY, IIOJIOBUHA BPEMEHHM MHHHUKYypca
UCTIONB3YEeTCS Ha METOIMYECKHH pa300p COOTBETCTBYIOIIEH TEMbI IIKOIBHOTO
Kypca MaTeMa-THKH C TOYKH 3PEHUsS] COBPEMEHHBIX TEHICHIUH MPEIoiaBaHus
MaTeMaTHKH, a TOUHEE:

— HUCIOJIb30BAHUE KOHKPETHOM JESITEIbHOCTH JUI OTKPBITHS, CO3IAHUS U
YCBOEHHSI HOBBIX 3HAHU;

— yYer YMCTBEHHBIX OCOOCHHOCTEH, HHTEPECOB U NOTpeOHOCTEH
yuaiuxcs B yueOHoit padoTe.

[MapaiensHo cka3aHHOMY BBIIIE NMPOBOAMINCH U JICKIIMU B KOMITBIOTEP—
HOM KJIacce, Ie ciyniareneil 3HaAKOMHIIM C BO3MOXKHOCTSIMH PacCMOTpPEHHUS
OCHOBHOHM TEMBI IPU MOMOILU COOTBETCTBYIOIIUX KOMIBIOTEPHBIX MPOrpaMM.
OO0mue ycnoBHbIE Ha3BaHUSI MUHUKYPCOB OBUIM CIEAYIOIUMH: apu(MEeTHKa 1
ee TPUMEHEHHUs, O NPENoJaBaHuU aureOpsl MNP MOMOIIM T'€OMETPHH,
IpakTHYeckne paboThl 1O MaTeMaTHWKe, WIPbl Ha YpOKaX MaTreMaTuku. B
paMKax COOTBETCTBYIOLIMX OOLIMX TEM PacCMaTpPHBAINCh, B YACTHOCTH, POJb
TEKCTOBBIX 33124 B MPENOAAaBAaHWU MAaTEMAaTHKH, BaXHOCTh YTCHUSI MaTeMa—
TUYECKOI'0 TEKCTa U €ro NNOHMMaHHs, BOIIPOCHI B3aUMOOTHOIICHUA YCTHOT'O U
IMUCBMCHHOTO CY€Ta B MNPEINoJaBaHUM MATEMATHKH, TpPAaKTOBKAa IMMOHATHUA
(YHKIMM B OCHOBHOW IIKOJIE, TPOLECHTHBIE BBIYMCICHUS BMECTE C Tak
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Ha3bIBaEMOW ‘‘Ta3eTHOW’ MareMaTHKoH. [IporpamMma IO MPUMEHEHHIO KOM—
MBIOTEPOB BKIIIOYANIA JICKIIMU 110 HAYJIBHOMY OOYYCHHIO M O3HAKOMIICHHE C
nporpammamu GeomeTricks, Spirograaf, LOGO, Pattern, Funktion, TableTalk
¥ BO3MOXXHOCTH UX HCIIOJIb30BaHMS B PACCMOTPEHNH HA3BAHHBIX BBIIIE TEM.

[MapannensHO JIEKIUAM NMPOBOMIINCH NPAKTUYECKHE 3aHATHS, HA KOTO—
pele OBUIO OTBEAEGHO B JBa pas3a Ooiblle BPEMEHH, YEM Ha H3Yy4CHHE
TEOPETHYECKOr0 MaTepuana. 3Aech CIylaTelsiM MpPeOoCTaBIsIach BO3MOX—
HOCTh peaJn30BaTh Ha MpaKTHKE HAEH M MPHUHLUIBIL, H3JaraBIIMecs Ha
COOTBETCTBYIOIMX JIEKIUSAX. [IpH 3TOM TMOHATHUS paccMaTpUBaIUCh Ha
Pa3IMUHBIX YPOBHSAX — BH3YaJbHOM, ajireOpandeckoM, CIIOBECHOM, a TaKXkKe
YHCIIEHHOM. B Hacrosiiee Bpemsi B IIKOJIE MPeoOJalaloT anredpandeckuii u
CJIOBECHBII CIIOCOOBI M3JIOKEHHS MaTepHasia, a C BH3YaJIbHBIM H3JIOKEHHEM
YUUTENS TPAKTUYECKH HEe yMEIOT oOpamarbcs. Ha NMpakTHYecKux 3aHATHAX
BBITIOJHSIINCH PA0OTHI MO PYKOBOJCTBAM, COCTABJICHHBIM IIPEIIOABATEIISIMH,
MIPOBOAMIINCH TPYMIIOBBIE PAaOOTHI, COCTAaBISUINCH 3aJaHUsl, OCHOBAHHBIC Ha
mpobiemMax TOBCEIHEBHOM JKM3HU (B3AThIE W3 TEPHOAMYECCKON II€4arTn),
MIPOBOANIINCH MATEMAaTHYECKHUE UTPHI U T.JI.

[Ipu pabote ¢ pabouynMu MHCTPYKUUSMH OOpaIiajock BHUMaHHE Ha TO,
YTO OHH NOMOTAIOT HAPaBUTh X0 MBICIH YYaIlUXCsl, HO OKOHYATENbHbIE yMO-
3aKJIIOYEHNS yJallluecsl MOTYT JieflaTh caMHi. TeM caMbIM MBI CJIEAMM 33 MBIC-
JIUTEJIHOM JIeSITENBHOCTBIO ydamierocsi. Ha mpakTHueckux 3aHATHAX CiTylla-
TeJIel 3HAKOMMJIM M C METOJMYECKHMH NMpUEeMaMH, KOTOpbIe IIMPOKO Iporia-
TaHIUPOBAIUCH B ME€Jaroruke coBeTckoro nepuoja B 60-70 rogax, u KOTOpbIe
KaHyJIM 3aTeM B 3a0BEHHE TIPH BHEAPEHUH MPEAMETHOTO OAX0Aa K 00YIEHHIO.
B kauecTBe THNMMYHOTO NpHMEpa MOXHO HPHUBECTH HATIISAHOCTH (BH3yalH-
3anuio). K coxaneHuro, HarisiIHBIX MOCOOMH Majo M B COBPEMEHHOMW MIKOJIE

DCTOHUH, HO Hallla CTPATerusi pa3BUTHs 00pa30BaHMs NIPEIyCMaTpUBAET CyIie=
CTBEHHBIE CIBHI'M B 3TOM HAlIPaBJICHWH B CBS3W C IPUBJICYEHHEM OOJBIINX
JICHEeKHBIX CpeAcTB. [lJI1 MHOTMX NMPAaKTHUKYIOMINX y4YHUTEJeH OONbIIMM CIOp-
NIPU30M SIBWIOCH TO, YTO TaK Ha3bIBA€MbIC HOBBIE HATJIAJHbBIC ITOCOOMS, MpH-
IIC/IINE B IIKOIY B IOCIEIHUE TOJIbI, XOPOIIO 3HAKOMBI C IPEKHUX BPEMEH X
Oonee crapiiMM KoJUIeraM. Y4YallUMCs TPYJHO YBS3bIBaTh MATEMATHKY C
TIOBCEIHEBHON JXHM3HBIO, JUIS 9TOTO HYXKHO YACNIATH TOPa3ao OOJbIEe BPEMEHH
COOTBETCTBYIOIIMM TeMaM M PELICHHIO NPHKIAAHBIX 3aaad. [Ipu mpoBenenun
TPYNIIOBBIX paboT 00paIiagock BHUMaHWE Ha BaYKHOCTH B3aHMMHOTO OOIIEHHS
yYalIuXcs M BBIBOAOB, KOTOPBIC OHU JENAOT B Ipouecce decesl, GopMymupys
CBOH MBICJIH. HpI/I pPacCMOTPECHUNU MATEMATHYCCKUX HI'P MOJAUYCPKHUBAJIOCH, YTO
OHHU YBA3BIBAIOT HM3YYCHHUE HOBBIX MOHATHH C HUX 3aKpCINICHUEM, a TaKXE C
TMOJIYUYCHUCM IMOJOXKUTCIBbHBIX BMOLII/Iﬁ IIpyU NU3YUYCHUN MATCMATUKH.

B koHIEe muKIIa KypcoB KaXKAbIH CIyHIaTesb JOJDKEH ObLI NPEICTaBUTH
AKTHBH3UPYIONIME CPEJCTBA IS NPEIoJaBaHusl HEKOTOPOH TeMbl OCHOBHOW
IKOJIBI (paboure JUCTHI, paboyre MHCTPYKIUUH JUI UHIMBUIYATBHOW WITH JUTS
IPYIIIOBOH PabOTHI, HHCTPYKUHUIO JUIA NPUMEHEHHS KOMIIBIOTEPa, OIHCAHUE
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urpsl ¥ T.1.). Jlekropamu OBIIM COCTaBJIEHBI COOTBETCTBYIOIIHE MaTEpHAIbI,
CoJieprKallie yKa3aHWs W TPUMEpHbIE OOpaslbl COCTABICHHSA YKa3aHHBIX
pabor.

Pa3paboTanHble MaTepHanbl JEMOHCTPUPOBAINCH NPH 3aIIUTE KyPCOBBIX
paboT, 9TO a0 BCEM CIyIIATEsIM MHOTO HOBBIX MAEH [UISl YIIydIlIeHHS HPETo-
naBaHug MateMatuku. CoCcTaBIeHHBIH COOPHUK YIeOHOTO MaTepHaia sBIETCS
XOpOIIeH MOMOIIBIO A1l pa3HOOOPa3HOTO MPENOAABaHUA M VIS TOTO, YTOOBI
00€eCcIe4nTh 111U [I03HABATEIBHOTO O0YUCHUS.

Yyactue B KypcaxX TIOBBIHICHUSA KBaJ'Il/I(bI/IKaLII/II/I U HUHTEPEC K HUM
CYIIECTBEHHO 3aBHCAT OT HOBHM3HBI IIpEAIaraéMbIX METOJOB OOydYeHus, a
0COOCHHO OT TIPUBJICYCHHS B KadeCTBE JICKTOPOB JIYYIIMX TBOPYECKU
paboTaroMX Y4YHUTENeH-TIPAKTUKOB M TEX MperojaBaTeiei BBICIICH IIKOJbI,
KOTOpBIE MMEIOT ONBIT MPETOAaBaHus B IIKOJIC. JTO YOSAUTEIHHO IMOKa3ann
OTIPOCHI CITyIIaTeNneld, MpOBOIMBINMECS B KOHIE Kypco. IIpmBemyr mm
MOJTyYEHHBIE 3HAHUS K PEaJIbHBIM M3MEHEHMSAM B paboTe yduTeleH 3aBHCHT,
O4YEBMJIHO, U OT M3MEHEHHUs LEJIeH Hallled LIKOJIbHON MpOrpamMMmbl B CTOPOHY
GosibIIel OPUEHTAIH HA yYalXCsl, a TAKXKE OT TOTOBHOCTH CAMHUX Yy4UTEIeH
K CaMOCOBEpIIEHCTBOBaHMIO. EcCiM MOm00HBIE HM3MEHEHHS B CaMOM Jielie
Ha4YHYT OPOUCXOJUTH, TO 3TO, MOBUANMOMY, IMOJOKUTCIBHO CKaXCTCA W Ha
OTHOHMICHUHU Yy4YallUuXCsd K H3YYCHUIO MAaTCMAaTUKU W K CaMOMY MNpE€AMETY
MaremMatukd. HeoOXoauMOCTh  TakMX  HW3ME-HEHHH  IIPOKas3bIBalOT U
HCClIeIoBaHus B paMKkax nporpammsl TIMSS.
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Summary

In co-operation with the In-service Training Centre of Tallinn University
the Department of Mathematics carrying out the sessions of in-service training
for working Mathematics teachers. These sessions are organised for
gymnasium and basic school teachers separately. The curricula for in-service
training sessions are worked out in the Chair of Didactics of Mathematics.
These curricula contain the modern problem from Mathematics and Didactics
of Mathematics, including models of constructivist teaching. The
corresponding course for basic school teachers was devided to 4 subcourses:
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arithmetics and its applications, teaching of algebra using geometry, practical
works in mathematics, mathematical games. In parallel with lections practical
works and workshops took place where patricipants were enabled to realise
ideas and principles considered in lections. In practical works the work
according to manuals composed by teachers was carried out. Also group works,
composing of application problems basing on periodical materials and playing
mathematical games took place. Special attention is paid on teaching
Mathematics with the help of computers.

HEKOTOPBIE ICUXOJOI'MYECKHUE OCOBEHHOCTH
PEHIEHUA MATEMATHYECKHUX 3AJIAY

Pomyaabaac Kamy6a
BunbHrocckuii ynusepcurer, JInutsa

Memooucm xax mpaxmopucm,
Tlawem noo eéceobuuii ceucm.

Kak n3BecTHO, yMEHHE pemars Jro0bIe 3a1adl, B TOM YUCIE W MaTeMa—
THYECKHE, BO BCE BPEMEHA BCETJA CUUTATIOCh HEJIETKUM JIEJIOM, CPOJHU CaMbIM
BBICOKUM HMCCKYyCTBAM M YMEHMSAM WM MHOTIA JaKe IMPEBOCXOIAIINM HX, TaK
KaKk B MAaTeMaTHKe, BBIPAXasChb YyThb BUIOM3MEHHBIMH CIIOBAMHU MEPBOTO
KJIACCHKa PYCCKOM JINTEpaTypbl, BCE €IIE BO3MOXKHO ~TapMOHHEH NPOBEPHUTH
anreopy".

WHBIMU CIIOBaMU, NIPU PEILICHUH JII000H Mallo-MajIbCKU CEPhE3HOM 3a1a4n
B 3TOT HECOMHEHHO TBOPYECKHUU U HEJIETKUH NPOLIECC HEU3MEHHO BOBJIEKACTCS
BCE YEJIOBEYECKOE CYILUECTBO M YYacTBYIOT BCE YyBCTBA, MBICIH, BOJIL H
uHTYunMa. [lo3ToOMy NCHUXOJOTHUECKME MOMEHTBI BOCHPHSATHS 3aJaud U
IIPEOI0JIEHHE TPYAHOCTEH €€ pelIeHHUs, PaBHO KaK U OCO3HAHUE TOro, 4TO
3aJa4a pelleHa WIM [OHMMAaHHE TOro, 4YTO HMMEHHO IPEMATCTBYET €€
YCIIEIIHOMY pEIICHHIO, 4TO OBI0 OBl JUIi 3TOTO IMOJE3HO 3HATh WIH
ONpPENEINTh, HEPEAKO BCTYMAIOT B IEPBBII IJIAH WK YXK BO BCAKOM Cllydae
BCET/Ia SIBHBIM 00pa30M MPUCYTCTBYIOT.

CkazaHHOe HMYyTb HE IPETEHIyeT Ha OOIBIIYI0 HOBH3HY, BO BCSKOM
Cllydae, ¢ 3TUM B KAaKOH TO Mepe CTAJIKHUBAECTCA KaXKIblii pelarenb 3aaad,
IpaBJa, CUJILHBIN peuaTejib UHOI'Jia MOXKET U HpOﬂTH MHUMO SACHOI'O OCO3HAaHUA
Takoro poja TPYLHOCTEH Kak TPYAHOCTEH, HUMEIOIUX TaKXe SpKO BbIpa—
YKEHHBIN TICUXOJIOTMUECKUI XapaKTep.

Henp3st Taxke yTBEpKAaTh, 4YTO 00 3TOM HHUKTO HE TOBOPHUT B
aMEPHUKAHCKHUX OJIMMITHA/IHBIX COOPHHUKAX aBTOPY HE OJIMH JIOBOJMIIOCH YUTATh,
O4YEHb IIPAaBUJIBHBIEC CIIOBA O TOM, YTO pelllas 3a7ady, PellaTellb HESIBHBIM HO
CYIIECTBEHHBIM 00pa3oM CTAJIKMBAeTCs M C (4acTO BecbMa HCKYCHBIM H
YMYZpPEHHBIM) €€ COCTaBUTEIEM A WHOTJa U HE C OJTHAM, IOTOMY, YTO HEPEIKO
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OIMH YMHBI UYENIOBEK CTAaBUT MHTEPECHBI BONPOC, BTOPOH HAXOIUT
JIOKa3aTeIbCTBO, TaK 4YacTO W BO3HHMKAET 3a7aya, a TPEeTHH MOXKET B
YBIEYEHHOM COCTOSIHUM HpPHIATh OSTOMY PpEIICHUI0 IOYTH HUICaIbHbINA
IIPAKTUYECKH HE yIIyII4aeMblil BUJI.

B ykxa3zaHHOM KOHTEKCTE 3TO BCE OTHOCHUTCS MPEXKJE BCErO K ONMMIIHNAI—
HUKaM MJIM PEeHIaTeNssM BBICOKOTO YPOBHS, IIPO KOTOPBIE MOXKHO CKa3aTh , 4TO
OHU U TaK CIIpaBATCA.

Hac xe npex/e Bcero HHTepecyeT HOpMaJbHbIM HHTEPECYIOIUIICH, a elle
Jy4llle YBJICUEHHBIH pemaTeb U MPeXkae BCEro To, KaKUM 00pa3oM eMy MOXKHO
Obuto OBl JIaTh HECKOJIBKO TICUXOJIOTMYECKM OOOCHOBAHHBIX JIOCTATOYHO
IPOCTBIX, HO TOJE3HBIX COBETOB OTU COBETHI JIy4dllle BCErO MOAOHAYT TEM,
KOTOPBIE HE TOJIKO YMTAIOT KPACUBBIC PEIICHUs], HO U PELIal0T CaMH, IOTOMY
4yTOo 0€3 TAaKMX, 4aCTO MYYHMTEIBHBIX ITOMCKOB PEIICHUS, YUUTENb HIH YUYCHNK
HE B COCTOSIHMM HH IIPOYYBCTBOBATh BCE TOHKOCTHU PEIIECHHUs, HU NEPENATh BCe
CII0’KHOCTH TIOMCKA, PaBHO KaK U CTpaTeruto ycrexa. HampacHo uHOH yunTens
MOJIaraeT, 4To €ciIM OH OyJeT pa3bsACHATh M PACCKa3bIBATh TOJNBKO TAKHE
3a/1a4M, PELICHUs] KOTOPBIX OH CaM IIpodYes B 3aJa4HUKE, TO YYEHHK 3TOrO HE
3aMedaeT. JTO 3a0myKACHHE TaKOro jK€ poja, Kak ecid OBl IPUXOACKOM
6aTIOI_HKa, OTBOL[HIHHf/II MaJI0 BpEMCHU Ha MOJIMTBY, CTajl IoJjararb, 4To €ro
MIPUXO0XKAHE ITOTO TOKE HE 3aMETHT.

CMenocTH KOCHYTCS 3THUX BOIPOCOB aBTOPY MPUAAET MHOTOJIETHUH OMBIT
MPENoiaBaHKs HE TOJIBKO B YHUBEPCUTETE, HO TaKKE UM B ILIKOJIEC, PABHO KaK U
OJIUMIMAJHAA JEATEIbHOCTh PA3HOIO YPOBHA — HAUMHAs C paliOHHBIX H
OKpPY>KHBIX BIUIOTH JO MEXIYHapOJHBIX M MHPOBBIX OJIUMIIMAJ HE TOJIBKO
HIKOJBbHHUKOB, HO M CTYJI€HTOB BKJIFOUUTEIBHO.

HecmoTps Ha cka3zaHHOE BBINIE, aBTOP MPEXKAE BCErO0 HAMEPEH FOBOPUTH
PO MIPOCTHIE BEILIH, KOTOPbIE OyXyT HOHITHBI BCEM, KOMY TOJIBKO 3TO MOXET
MOKa3aTCs HHTEPECHBIM.

C TOYKHM 3peHHs COCTABUTEIS 33a7a4YM KaK YeJOBEKa, Yallle BCETO JOCKO—
HAJILHO OCBOMBILIEIOCSI C MOHATHSAMH W MPOOJIEMaMH BOKPYT MpejiaracMoit
33/1a4y, 4acTO OHAa U HE INPEACTABIICTCS €My TaK YK O4eHb U cioxHod Ho
€CIIM 3Ta 3aj1aya SBISIeTCA I pelaTesst HOBOM, TO Y HEro 0ObIYHO BO3HHMKAET
MOTPEOHOCTh BUYBCTBOBATHCS WM, 0OPa3HO TOBOPS, BOMTH B 3a/1ady. A 3TO HE
IpocTo, TpeOyeT W OmnpeseNeHHOW ()aHTa3uM, M KOHIEHTpPAalWuK BHUMAHHS W
MBICH, @ TaKKKe YMEHHUs HE TepsATh HUTh pelleHus. Pemarens BBIHYXICH
JICWCTBOBATh YacTO B HEMPUBBIYHBIX IJISI c€Osl YCIOBUSAX M CyMETh NPABUIBHO
COPHEHTHPOBATHCS, KaK €My OBITb.

OTO HEJErko M BOOOIIE HUKOTAAa He ObUIo JerkuM jaenoM. Ho mmeHHO
CUTyalluM Takoro poja, IPH H3Y4YEHWH TOYHBIX HAyK BCTPEYArOTCA
MOBCEMECTHO M KaK pa3 3TO BOCHHMTHIBAET B YENOBEKE TaK Ha3bIBAEMOE
a6CTpaKTHOe MBIIIIJICHUE, KOTOPOC W ABJIACTCA OAHUM H3 CaMbIX HECHHBIX
KauecTB IOJIy4aeMOro uM oOpa3oBaHui. VHorma 3To Ha3bIBAlOT eIle H
rITyOUHOMN MBIILICHUS.
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To, 4TO MBI YHOMSIHYJIH BBIIIE, MOXET OBITH TAK)K€ HUTEPIPETaNNeH HiIH
pacTONKOBaHWEM M3BECTHOTO adopusma, 4To 00pa3oBaHHWE 3TO TO, HYTO
ocTaeTcs, Kor/a Bce 3a0bIBaeTesl.

Opnako mepeiiieM K paccMOTpEeHHIO 0Ooiee KOHKPETHBIX INPHMEPOB
BO3MOXXHOTO TICHXOJIOTHYECKOTO MOAXOJa K YHPOIICHUIO CIOXKHOCTEH U
TPYAHOCTEH NPEIoaracMbIxX 3a1ad.

Wuorna Hac crnocoOHa YAMBUTH Jlake caMa [OCTaHOBKA 3ajJauH,
Halpumep, IpsIMOH BOIIPOC TaKOT'O POAa.

Yucno A Ha3bpIBaCTCSI SHCPTHYHBIM, €CIIM €ro IudpsI, YuTas UX CjlcBa
HampaBo, Bo3pacTatoT. Hampumep, sSHepruuHbIM sBIseTcs uHciao 159.
CrpammBaeTcsi, Kakue 3HaUYCHHsI MOXKET IPUHUMATh cyMMa nugp uncia 9A?

Urak, OGepemcst 3a mepBoe momasiieecs Takoe duciao — 159 x 9 = 1431,
a cymma mudp ero cyrts 1 +4+3+1=9.YMyapeHHBIC OIBITOM, BO3BMEM
JIpyroe SHepruvyHoe uucio, Hanpumep, 1357. Toraa 9 x 1357 = 12213 u cHoBa
cymma 1udp uncna 9A okassIBeTCs paBHOH 9.

HanpammBaeTcs: MCUXO0IOTHUECKH HEOXHUIAHHBIN BBIBOJ — HEYXKEIN TaK
OyzmeT BCSKHMH pa3 ¢ KaXIbIM 3HEPTHYHBIM YHCIIOM, YTO CyMMa IH(pP TaKoro
YHciIa HEITPEMEHHO OKaXeTCs paBHOH 97

A mocne Toro, Kak 3T0 yJIUBJICHUE MPOMIET, 10Ka3aTh, YTO CyMMa P
9A Bcerna nomyvaercs 9, maxke W HE OYEHB CIIOKHO — JJISI 3TOTO JOCTATOYHO
gucno 9A 3ammcath Kak pasHocTh 10A — A a BBUMTaHHE MPOU3BECTH
CTOJIOMKOM U BCE CTaHET SICHO.

Bonpoc. A ckolbKO BCETo CyIIECTBYET SHEPIUYHBIX YHcen?

CHSTHUE BO3MOXHOI'O IICUXOJIOTMYECHOT'O BO3EMCTBUA
BOJIbIINX YNCEJ

Hano npusHaTh, 4TO Kak HU paccy’kAai, a 4elnoBeKy MPoLIe UMETh €0 C
MEHBIIIUMH, a He C OOJBIINMH YHCIaMH, IIOTOMY, YTO TOT/Ia Bce Kak OBl Oojee
mpo3padHo u o0o3pumo. IlodTOMy, ydYWTBIBas 3TO, HEPEAKO yIaeTcs
YIPOCTUTH, 0¥ 1 0€3 3TOT0 KaKoW HEeJIETKUI MOUCK PELICHHUS, IIPOCTON 3aMEHOM
YHOOMSHYTBHIX B YCIIOBHSIX 33/1a4dl OOJBIIUX YHCEN MEHBIIUMH, HO, KOHEYHO,
TOJIBKO C UCCKYCHBIM COXpaHEHHEM MHTPUTH 33Ja4H.

CpaBHHTE /1Ba BapuaHTa MO CYTH JieJIa OJHOH 3a/1a4H.

Haiigure Takoe uncio, JBOMYHAS 3alUCh KOTOPOro coaepxut 2005 Hyei
n 2005 egunuil 1 koTopoe aenutcst Ha 2005.

B npyrom BapuaHTe Hac MHpPOCAT OTBICKATh YHCIO, JBOWYHASA 3aINCh
KOTOPOT'O COAEPKUT 5 eUHUIL U 5 HyJel U KOTOPOe JIeIUTCs Ha 5.

Kotopeiii  BapmaHT siBisiercsi ©Oojiee  JJOCTYNHBIM, CIpalidBaTh He
NPUXOIUTCS. A MEXKIy TeM, pellas Takue W Jaxe Oojee JerKre BO3MOXKHBIC
BapHaHTHI, YeJIOBEK TICHXOJIOTUICCKH MPAKTHYECKH HE3aMETHO TIOCTHTAET CyTh
W CMBICIT TIOCTAaBJICHHOM 3a/1auu.

JIBonuHo# 3anuckto uncna 5 seuserca 101, Torna 5 + 5 = 10 B gBoM4HOM
cucTteMe cymciaeHus 3anuceiBaerca kak 101 +101 = 1010, 10 +5=15 xkak
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1010+101 = 1111, manee 15 + 5 =20 kak — 1111 + 101 = 10100 u, HaKoHeI,
20 + 5 =25 gBowyHoii 3ammckio Oyaer 10100 + 101 = 11001.

HakoHenm MBI TOJMYYHIM YHCIIO, KOTOPOE JNENHUTCS Ha 5 W B JBOWYHOM
3aMyUCH KOTOPOTO COICPKUTCS 3 eauHMIBL. [IpummuceiBas, Hampumep, crpaBa
101 (comepkamee 2 eamHuipl) Mbl momyguM gucio 11001101, coxepikariee
yxe 5 eauHutl (1 3 HOIA) U, KOHEYHO, JeJsmieecs Ha 5.

Tenepsb NOCTaTOYHO JOMHUCATh B KOHIIE ITOT0O YHCIA €lIe JBa HOJSA U MBI
noimyyaeMm gensmeecs Ha 5 uyucno 1100110100, comepikamiee yxe POBHO
5 Honewt u 5 equnnn. KctaT, B 00BIYHOM 3amucH 310 820.

Temneps 1o cyTH Jiena Bce ICHO, Kak ObITh 1 ¢ ynciom 2005.

IIpuBenem mpumep aApyrod 3ajgaud, 3auMCTBOBaHHOM u3 CaHKT-
[MerepOyprekoit onummuansl 2004 rosma, rie pEIIUTENHEHOE YMEHBIICHHE
00JBIIOro Yuciia O0YOHKOB OYKBAIBHO TOATAIKHBAET HAC K IIOCTUTAHUIO CYTH
mpoucxosmero. [IpuBoauM ycIoBre 3TOH Ha PEIKOCTh U3AIIHOM 3a/1a4un.

Ha cknane crosimm 6o4donku ¢ Mexom Becom 1000,1001,...,2004 rpamma,
mpudeM Ha KaxaoMm OodoHKe ObLT 3ammcaH ero Bec. Ha ckman 3amerenu
HECKOJIBKO IIMeJIeH M yTOHYIH B O0YOHKaX (B OZHOM OOYOHKE MOTJIO YTOHYTH
HECKOJIBKO IIMeniel). M3BecTHO, 4TO KaXAbli MIMETh BECHT poBHO 1 r. Y
KJIaJIOBIIMKA €CTh JByX4YalleyHble BeChl 0€3 I'Mpb, KOTOPHIC MOKA3bIBAIOT, Ha
Kakoi M3 yallek JIOKUT Ooybiiuii Bec. Kak eMy Hpu NOMOIIM HECKOJIBKUX
B3BEIIMBAaHWH Ha 3TUX BecaX HAWTH Kakoi-HUOYJb OOYOHOK, B KOTOPOM
YTOHYJI XOTs OBl OZIMH IIMEJb?

Bouonkos Hemaio — ax 1005 u 3To meiicTByeT Ha BooOpakeHne. OcTaBuM
ux Toibko 2, Becammx 1000 m 1001 1, u HU4Yero OOJNBIIE HE OCTAETCA, KaK
TONIBKO CTaBHUThH MX 00a Ha YallleYHBIC BECHl U €CJIH, BONPEKU TOMY, UTO OBLIO,
6o4yonok Becom B 1001 . yxe He Tsokenee, To B 1000-rpaMMOBOM OOYOHKE
X0Ts1 OBl mIMENh TOYHO ecTh. Hy, a ecnu W majplie mepeBenInBaeT ObIBIIUI
1001-rpaMMOBEIif, TO TOr/Ia MMEHHO B HEM 3aBEIOMO €CTh XOTA OBl OIHH
IIIMETTb.

Temneps yke MOHATHO, KaK ObITh U C OOJBIIMM YHCIOM OOYOHKOB.

Paccmorpum ciyyaii 3 6ouonkoB Becom B 1000, 1001 u 1002 rpamma.
CHauvana, Kak u npexne, craBuM Ha Becsl 1000- u 1001-rpaMMoBBIC OOYOHKH.
Ecmu 1001-rpammMoBelii HenepesemuBaeT, To B 1000-rpaMMOBOM — IIMENb.
Ecmu ke OH yke HemepeBelINBaeT, TOT/a Ha BEChl CTaBUM CIIEAYIOIIHE IO
cocenctBy 1001— 1002-rpammoBbie 6ouonkn. Omsth, ecnu 1002-rpaMMOBEIiA
yxe HemepesemmBaeT ObBirero 1001-rpammoro, To Torma mmens B 1001-
rpammoBoM. Eciu ver, B 1002-rpaMMOBOM LIMEJIb 3aBEIOMO UMEETCSL.

U BooOme, ckompKko O0YOHKOB OBl HU OBLITO, MOCIEIOBATEIEHO CTaBUM Ha
BECHI cOCeHHE OOYOHKH U €CIIH OBIBIIMK OoJiee TSHKENbIi HelepeBeIInBaeT, TO
IIMeJTb B cocetHeM (ObIBIIeM OoJiee JIeTKOM) OOYOHKE.

Ecnu e Bce ObIBIINE TsDKENbIe OOUOHKH BCET/Ia MEPEBEINBAIOT OBIBIINX
JIETKUX, TO OISTHh 3aKJII0YaeM, 4YTO B IOCIEIHEM IO Becy OOYOHKE XOTs Obl
OJIUH IIMEJIb 3aBEI0MO €CTb.
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HHTepecHo, YTO MMel MBI HEOrpaHHYCHHOE KOJMYECTBO OOYOHKOB, TO TOTAA
BO3MOXEH CIIy4ail, KOrJia Mbl HIYETO HE CMOXKEM ONpPEICIUTb.
Tak Oyner, Hampumep, B cily4dae, KOrja B KaXIOM U3 OSCKOHEYHOTO KOJIH—
4ecTBa OOYOHKOB YTOHYJIO POBHO IO OZHOMY LIMENIO — B OEGCKOHEYHOH
IIEPeHre COJIAAT IIPOCTO HETy IIOCIeIHEro KpalHero camoro TsKEIOro
60u1oHKa!

Heuacrslii ciydaii, kora 0eCKOHEYHOCTh KOHEUHOMY “‘TtoMexa’!

O BAXXHOCTU MEJIOYE

Jpyroii Ha nepBBId B3I apaJOKCAIBHBIN BBIBOJ 3aKJIIOYACTCS B TOM,
YTO MPH PEIICHWH 3a7ad Jro0asi MeJIoYb MOXET (33)UIpaTh PEIIaIlyl0 pPOb.
WHpIMK c10BaMu, B CEPHE3HOM JENIE HETY MENOUYEH U KaX10€ 0OCTOSTENBECTBO
MOXET WIpaTh PEIIAlONIy0 pojb. [ICHXOIOTHYECKH C 3THM HE BCErJa JIETKO
CMHPHTBCH.

[Ipumep B Buzie HEMOCPEACTBEHHOTO BOIIPOCA.

CymiecTByeT 1M TaKOE€ HATypalbHOE YHUCIO N, YTO JAECSITUYHON 3alucH
uncen N u N? BMecTe B3AThIX [0 OJHOMY pasy MPUCYTCTBYIOT BCe LU(DPBI
HauuHas ¢ 0 mo 9?

Ha nepsbii B3rmsn He sAcHO, ¢ uero Hauarth? [lcuxonormueckoe
BOOOpaXEHHUE, XOTSI ObI MCXOAS M3 IIKOJIBHOTO OIBITa (HA CAaMOM JIeJIe BCE MBI
POZOM CO LIKOJBI), MICMYET HaM, YTO MPAKTUYECKH BCET/A JECATHYHAS 3aIiCh
gncia N kopode 3amucu gucia N2,

Hy u gto ¢ atoro? He Oyzaem e MbI npoBepsaTh Bce moapsia. OmHako ¢
4ero-To HaJl0 HauumHaTh. Hy M HauHeM ¢ IPOCTOro 3aMedaHusi, YTO KBajapar
JIBY3HaYyHOI'0 4MCJIa CYTh YMCJIO YETBIPEX3HAYHOE MM Tpex3HauHoe. boiee
001110, OTIBIT IJIACUT, KBaJpaT /7-3HAYHOTO YHCIIA CYTh MO0 2n-, ubo (2n — 1)-
3HaYHOE YUCII0. A yXe M3 ITOro BCE U CIEAYEeT. A MMEHHO, ecilu uucio N
n-3HAYHO, & YUCI0 N? — (2n — 1)-3Ha4HO W JIECATUYHON 3ammcu 000UX BMeECTe
B3ATBIX 10 OJHOMY pa3y BcTpedatorcst Bce 10 mudp, To Torma oOs3arensHO
n+(2n—-1) = 10 u, cnegoBatensHo 31 = 11, 4ero mpu LeNbIX 7 3aBEIOMO HE
MOJKET OBITh.

Ecnu ke kBagpaT n-3Ha4HOro yuciaa N CyTh 27-3Ha4YHOE YHCIO, TO OMSATh-
Takd 7+ 2n = 10, 4ero mpu 1EJIOM 7 CHOBA HE MOXKET OBITh.

Wnu Takoii mpumep.

[Ba Opara BelpacTiiIM N 4yJ0 LBETOB M NpoAaid ux B [ommangun mo N
€BPO 3a KaXIbI W MOPOBHY IMOJENMIN BHIPYUKy. Kakaplii M3 HUX Bce CBOM
BBIPYYEHHBIE ,,IIeJIble JECSATKH OTHeC Ha OaHK, a OCTaBIIMeCs JECHBIU
uctpatunn B MakgoHanbace. CKOJIBKO JICHEr MHOTpaTwid Opara Ha 3TO
MeponpusiTae?

OnsATh-Taky CHadaJia BCE IPEJOCTABISIETCS HEMHOTO 3aMBICIIOBATHIM, a
HacueT JaIbHEHIIEero ecTh MOTOBOPKA ,,A JTapUUK MPOCTO OTKphIBAJICS.”
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Summary

In this paper some psychological difficulties in solving mathematical
problems are discussed and some simple approaches and simple steps to
successful solving and their psychological background are investigated.

YIIPABJIEHHE HO3HABATEJ’ILI—!‘OI71
JAEATEJIBHOCTBIO B OYHO-3A0YHOMU HIKOJIE

Buxkrop Kazauenok
Benopycckuii rocynapcTBeHHbIM yHUBEepcUTeT, benapych

Abstract. Effectiveness of managed self-education at internal-
correspondence school in mathematics and informatics at Belarusian State
University is being analyzed.

Keywords: distance education, management, monitoring, self-education.

OTCyTCTBHE SIMHOTO MHCHHS 00 YIPaBIIEMOCTH YUCHHUEM M OYCBUIHAS
aKTyaqbHOCTh 3TOW MPOOJIEMBI Ui  MPOCKTHUPOBAHUSA  A(P(PEKTHBHBIX
TUTaKTHICCKAX CHUCTEM, B OCOOCHHOCTH, MTOCTPOCHHBIX Ha KOMIBIOTCPHBIX U
CeTeBBIX HMH(POPMAIIMOHHBIX TEXHOJOTHAX, Tpedyer Ooiee MOIPOOHOTO
paccMOTpeHHs TPOOIeMBl YIPaBIAEMOCTH MPOIIECCOM CaMOOOYUYCHHS, MO
KOTOPBIM MBI IOHUMAeM 71poyecc TIONyYeHHs YeIOBEKOM 3HAHWN M yMEHHA
MTOCPENICTBOM COOCTBEHHBIX YCTPEMJICHHH M CaMOCTOSITEIFHO BBIOpAaHHBIX
cpencts oOyuenus [1].

OnHa U3 NpUYHH CIIOXKUBIIECHCS CUTYAIMH, TI0 BUAUMOMY COCTOHUT B TOM,
YTO TICHXOJOTM W TENArord pasJeiuid CIUHBIA Mpolecc OOy4eHUs Ha
JIeATENbHOCTh Tejarora (mpemnojiaBaHue), KOTopasi u3y4yaeTcsl B AUJAKTUKE, U
JEATEIBPHOCTh 00yJaromerocs (y4eHue), pacCMaTpUBACMYIO B TIEIarOTHYECKOM
ncuxonoruu. Kaxxnas u3 teopuil ydyeHus: SIBISICTCS YACTHOM, YTO MOATBEPHK—
JaeTcsl caMuM (PaKTOM MX CYIIECTBOBAHHS, UMEET CBOKO C(epy IPUMCHEHUS B
001IIel MOJIENTN «yYCHHEe-TIPETIOaBaAHNEY.

OTnenbHBIE CTOPOHBI YIIPABICHHS camMooOydeHHeM wu3ydamuch A. H.
AsneeriM, A. K. I'pommesoir, M. E. UynkoBolt U np. B CBSI3U C OCOOCH—
HOCTSAIMH CaMO00pa30BaTEIbHON NEATETFHOCTH IIKOJBHHUKOB M BOCHHTAHHEM
roToBHOCTH K Hei. [lo MX MHEHHIO, PyKOBOJCTBO CAMOOOYYEHHEM IOJDKHO
OBITh HANpPaABIEHO HA COBEPIICHCTBOBAHME IIO3HABATENBFHBIX M OpraHU3a—
IIUOHHBIX YMCHHM, 00ECICUMBAIOIINX MPOTEKAHUE JCATEIHHOCTH HA YPOBHE
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MaKCHMaJIbHOTO MCIIOJIb30BAHMS BO3ZMOXHOCTEH JmaHOCTH. OHO CTUMYNIHpYyeET
MIOCTOSTHHBIA JTyXOBHBIH POCT YYaIIMXCsl, X TOJIHOIICHHOE CTaHOBIICHHE.

Me1 pasznensiem Touky 3penust B.II. becnaibko, KOTOpHI MOKa3all, 4To
YIpaBJICHUE II03HABATENIBHOM [ESITENPHOCTBIO y4alUXcs — HeoOxoxumas
COCTaBHAasl 4acTh AWAAKTHYECKOTO Tporecca. JIpyruMu cioBamH, JirobOas
y4eOHas AeATeNIbHOCTh BCErZa yIpaBisieMa. JTO JHOO HETOCPEICTBEHHEIC
YIOPaBJIAIONIME BO3ACHCTBUS KOHKPETHOIO IIperojaBaTens, MO0 omocpe—
JIOBaHHbIE BO3ICHCTBUS «00OOIEHHOTOY» TpernojaBarels (aBTOMaTHYECKOE
YIpaBJIeHUE) C MOMOLIBIO PA3IMUHBIX TEXHHUYECKUX CPEICTB, JINOO, HAaKOHEIl,
CaMOYIIpaBJICHHE, OCYIIECTBIIEMOE CaMHM YYallUMCs IO OTHOIICHHIO K
camomy cebe [2].

Takum oOpazom, ympasisieMoe caMOOOYYEHHE TIIPEJCTaBIIsIeT COOOM
00BEKTUBHO-CYOBEKTHBHBIN ITPOIIECC, MPH KOTOPOM B YNPABICHUH CHCTEMOU
CaMOOOyUYCHHS yJacTBYIOT M 3JIEMEHTHI BHEITHEH CHCTEMbI M WHIMUBHyJIbHOE
CO3HaHHME KOHKPETHOH JINIHOCTH.

Msr cormacusl ¢ JI. H. CepreeBoif, koTopasi B CHCTEME PYKOBOJCTBA
caM000pa30BaHMEM BBIAEIAECT TPU OITama, KOTOPHIE OTBEYAIOT 3alpocam
pa3BuBaromeiics TnaHocTy [3]. [TTaBHBIM coepkaHieM MepBOTo dTana («4To s
X04y») SIBISIETCSI TIOMOILNb YYallUMCsl B ONpEACICHHH CBOUX HHTEPECOB U
CKJIOHHOCTEH, (POpMHPOBAHMHU >KM3HEHHBIX IUIAHOB, OIPEJCICHUH MecTa B
obmectBe. Ha BTOpOoM 3Tame («4To st MOTY») B CBSI3H C OIpPEACITHBIINMHUCS
IUITAaHAMH YYallHecsl TOJDKHBI YTBEPAUTHCS B CBOMX BO3MOXHOCTSIX, OBJIAJETh
OTIETbHBIMH KOMIIOHEHTaMH caMoo0pa3oBaTeNnbHO  jesiTenapHOCTH. Ha
TpeTheM 3Tare («Kak s pean3ylo CBOM BO3MOKHOCTH») IIPEAyCMaTpHBACTCA
MIMPOKOE TPHMEHEHHE C€aMoOOpa30BaHMsA B CBS3M C pean3alneil CBOMX
BO3MOXKHOCTEH B Da3IMYHBIX BHJAX JACATEIBHOCTH, C TEM YTOOBI aKTHBHO
MIPOHUCXOIUIIO CAMOCOBEPILICHCTBOBAHNE JIMYHOCTH.

Takas cucreMa pPyKOBOJACTBAa CaMOOOPa30BAHMEM CTaPILICKJIACCHUKOB
HanpasJeHa Ha IMOJATOTOBKY MX K HEMPEPHIBHOMY OOpa30BaHHUIO B OYyIyIEM.
OpHako, B CBS3M C IPOXOJAILIEH B HacToslee BpeMsi IUpokoil nuddepen—
nuanyed o0pa3oBaHUsl, YUYEHHWKH CEJbCKHUX IIKOJ BCE €Ille HE HMMEIT TeX
BO3MOXKHOCTEH, KOTOpBIE MPEJOCTaBIIET UX CBEPCTHUKaM ropoa. M ¢ uenbio
XOTsI OBl YaCTHMYHOM JMKBHAALMM 3TOTO paspbiBa npu bermopycckom rocy—
JTApCTBEHHOM yHUBEpCHTETEe Oblla CcO3/laHa OYHO-3a04YHas INKOJa 110
Marematuke M wuHpopMatuke [4]. ['nmaBHOW 3amadeli Ha3BaHHOM INKOJIBI
SIBIISIETCSI HE TOJIBKO 0OECIICUCHNE BBICOKOTO YPOBHS CHENNATBHOM MTOTOTOBKH
BO BCEX pErHoHax pEeCHyOJIMKH, HO W PacIpOCTPaHEHHE MEePEeIOBBIX
TEXHOJOTHI 00y4eHHss W 00pa30BaHUs, CIIOCOOCTBYIONINX BBITECHEHHIO
U/ICOJIOTUH «YCPEAHCHHOCTH».

[Ipz sTtoM 3aounas  ¢opma OOy4eHHS Ha IIEPBOHAYAIHHOM 3Tame
MO3BOJISIET  BO-TIEPBBIX OXBAaTHTh MaKCHMAJIBHO BO3MOXKHOE KOJIMYECTBO
yUalUXCcsl CPEIHHUX MIKOJI pecnyOiuku. Bo-BTOpBIX OHa JaeT BO3MOXKHOCTB
NpUBJIEYb JUIsi  OOydYeHHs BCeX OKENAIOIIMX IIKOJILHUKOB  HauOosee
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KBaTM(HUINPOBAHHBIN TPOoeccOpCKO-TIpenoaaBaTeNbckuii  coctaB  benroc—
yauBepcuteTa. CrienuanbHO pa3paboTaHHas IporpaMma 0Oy4IeHHs yUUTHIBACT
pa3Nu4HbIl YpOBEHb 0a30BOM MOATOTOBKM IIKOJBHHKOB M, COOTBETCTBEHHO,
COJICPIKUT HECKOJIBKO YPOBHEH CIIOKHOCTH.

Ha crnenyromem, ouHOM B3Tame oOydeHHMs, JIy4dlIHe YYEHHKH OYHO-
320YHOH IIKOJIBI YYAaCTBYIOT B Pa3INYHBIX HHTEIIEKTYaIbHBIX MEPONIPUATHSAX,
MPOBOIMMBIX (haKyJIbTETOM NPHUKIAJAHOW MaTeMaTuku u uHpopmaruku BI'Y:
ONIMMITHAax IO MareMaTHKe M WH(OpMaTHKe, pecryOIMKAaHCKUX TypHHUpax
IOHBIX MaTEMaTUKOB, KOH(EPEHIUIX U T. 1. 3]1eCh MIKOJILHUKH B HENOCpe—
CTBEHHOM KOHTaKTE JAPYT ¢ JpYyrom u mpemnojgasatensiMu BI'Y 3HakomsTes ¢
HOBBIMH 3a/la4yaMi ¥ OPUTHHAIBHBIMH IPHEMaMHU MX PEIICHUS.

OuHo-3204YHasl MIKOJIA TI0 MaTeMaTHKe W WHQOpMAaTHKE JIOMyCKaeT
UCTIONB30BaHNe ceTh MHTepHeT B mporecce caMo00ydeHNs MKOIBHUKOB. Jlyist
3TOTrO pa3zpaboTaHa CHcTeMa AUCTAaHIIMOHHOTO o0yueHHus www.school.bsu.by, B
KOTOpPOH MHpesycMOTPEHB! BHYTPEHHSSI 0OpaTHasi CBsI3b, C MOMOIIBIO KOTOPOH
caMHy ydJariuecs aHaIM3UPYIOT UTOTH CBOEH ydeOHOW paOoThl, M BHELIHAS —
MPEAOCTaBIIAIONIAsl BO3MOXHOCTh CHIeNlaTh 3TO Ipenojasarento. Ha ocHoBe
COOCTBEHHOTO OIBITa KCIUTyaTallil U AETAIbHOTO aHAIM3a TCOPETHYECKUX U
MPaKTHYECKUX BO3MOXKHOCTEH MOJ00HBIX CHUCTEM pa3paboTaHa MHOTO(YHK—
LIMOHAJIbHAS CHCTEMa JIMCTAaHIIMOHHOTO MHTEPHET-00y4YeHUs] MaTeMaThke. JTa
cucTeMa Hapsily € TPaJuIMOHHBIMH HH(OPMAIMOHHBIM OJIOKOM W OJIOKOM
TECTOBOH CaMOIIPOBEPKH BKJIIOYAaEeT B ceOs  OJIOK aBTOMAaTHU3MPOBAHHOM
MIPOBEPKH KOHTPOJIBHBIX PabOT M OJOK HMHTEPaKTHBHOTO OOLICHUS YYEHHK-
YUUTENb B PEKUME PEaIbHOTO BpeMeHH [5].

31ech HEOOXOAMMO YUYHUTHIBaTh, YTO BBOJA KOMIIBIOTEPA B IIPOIIECC
00y4eHUs] M3MEHSET CYLIECTBYIOIIME CBS3M MEXKAY YYacTHHKaMH 00pazo—
BaTEIbHOTO Mpouecca. TpedyeTcss 0TKa3aTbCsl OT TPAJUIMOHHOTO TTOHUMAHUS
YIpaBJICHUS] yYCHUKOM B X0JIe 00pa30BaTENbHOIO MpoLecca, T.€. CBI3H MEXIY
YYUTENEM U yYCHHKOM €CTh HE CBSI3M IO YNPABICHHUIO, a CKOpee MO OOMEHY
nHdopmanueii. Mel cornacHsl ¢ H.H. MounceeBbiM, KOTOPBIH 1O T4€PKHUBAI, YTO
cliellyeT TOBOPUTH He 00 yIpaBisieMOM, a O HaIllpaB/IsieMOM Pa3BUTHH, HoJlaras,
YTO HAIM BO3/CHCTBUS CHOCOOHBI JIMIIb O0ECHEUYHUTH JKeJIaeMble TEHACHIINU
WJIN TIOMOYb M30€XKaTh T€X WM MUHBIX IT0/IBOJIHBIX KaMHEH, KOTOPbIE CIIOCOOHBI
YBECTH B CTOPOHY IIOTOK Pa3BUTHs COOBITHH. JIOTIOJNHSS 3TO IIOJIOXKEHUE,
coumieMcsl Ha MBICIIb Benukoro nexarora I'. Heliray3a o ToM, 4TO TajlaHThI
BOCITUTATh HEIB351, MOXKHO TOJIBKO CO3/1aTh Cpey Ul X MPOU3PACTaHusI.

[pu 3TOM mUAaKTHYEeCKHEe CpencTBa 0OydeHUs (KHUTH, YICOHHUKH, yIeO—
HBIE TIOCOOMS, ABTOMAaTH3WPOBAHHBIC CHCTEMbl OOYYEHHUS M T.II.), COCTaB—
Jsomue  MHQOPMaMOHHO-00pPa30BaTeNbHYI0 Cpefy OOY4YeHHs, SBIIOTCA
TJIABHBIM CPEICTBOM pEaTM3alK AUAAKTUYECKON (QYHKINHU MPENoJaBaHus I
obecrieueHns: MOJHOQYHKIMOHAIBHOTO U 3 QEKTUBHOTO Mpoliecca 00ydeHUs..
B atom cwmbicie BakHEWIIas poiib MperojaBaTeis B peaM3alvd JAUAaKTH—
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4ecKOW (PYHKIIMH TIPEeTIofaBaHUs — CO3JaHME TUIAKTHIECKHUX CPEACTB 00yde-
HUS U OKa3aHWe KOHCYJIFTAIIHOHHBIX YCIyT Ha 3Talle YICHUS.

Kak mokazaHo BEIIIE, TIperogaBaTellb MOXKET W JOJDKCH CONEHCTBOBATh
3(pPEKTHBHOMY YUYCHHIO TOJBKO OIOCPEJOBAHHO, Yepe3 CO3MaHHYI WM
nHPOPMALIMOHHO-00pa30BaTENBHYI0 Cpely OOyYeHHs, W, €CIH eCTb TeXHU—
9gecKas BO3MOXKHOCTB, OKa3bIBaTh NPSMBIC MM OTIOKEHHBIE (aCHHXPOHHBIE)
KOHCYJIbTAIIHOHHBIE YCIYTH 110 MHHUIIMATHBE CyObeKTa yUeHHUsI.

IIpn 3TOM pelieHHE TBOPYECKHX 3aJad H3-3a JIOCTATOYHO BHICOKOM
CTENIEHW MX TPYJHOCTH TpeOyeT YMEJOro HalpaBleHUs y4alluxcs Ha HX
MPAaBUIBHOE pEUIEHHE. DTy pOjb BBIIOJHAIOT 3BPUCTUYECKHE YKa3aHUs,
MIOTOMY 4TO, HalIpaBJIsisl HA PEIICHNE 3aJaHus], OHU HE M30aBIIIOT yYalixcst OT
MBIIIICHUS, a Hao0OpOT, aKTUBM3HMPYIOT Npolecc MbinuieHus. [lostomy B
CHCTEME AHMCTAaHIIMOHHOTO OOYYeHHUS OYHO-3a09HOH ImKombl BI'Y mmpoxo
UCTIONB3YETCSI METOJ ‘“OBPUCTUYCCKAX HAaBEICHUH, 3aKIFOYAIOIIUICS B
OTKPBITHU 00Y9aeMBIM Pa3HOYPOBHEBBIX ITOJICKA30K.

[Ipobmema KOHTpOJS 3HAHUH SBISACTCA OOHOM W3 TJIABHBIX B OOIIEH
CHCTEME COBEpIICHCTBOBAHHUS YIIPaBICHHSA y4eOHBIM mporeccoM. Pa3nnunbie
[ICUXOJIOTO-IIEAArOTUYECKUE AaCIEKThl ITOW CJHOXHOW W MHOTOIUIAHOBOM
npobnembl  paccmarpuBanu  B. 1. becnanbko, H. A. Menunnckas, 3. U.
Kanmeikora, B. B. Pyomos, I'. H. Cko6ener, H. ®@. Tasnb3una u ap.

B ouHO-320uHOl 1IKOJIE OOJNBIIOE BHUMAaHHE YETSAETCS PYyOCKHOMY
KOHTpPOJIIO KadecTBa camooOyueHus. Jlydmime ydamiuecs CTapIIMX KIIaccoB
3a04HOi (popMBI OOyYEHMs NPUIIAIIAIOTCS HAa CECCHU PyOEKHOTro TECTHpO—
BaHUs, MPOBOJAMMBIC OJIMH Pa3 B MOJTOJa B OOJACTHBIX IEHTPAX PECITyOIHKH
Benapycs.

Bosppamasice K AWCTAaHIMOHHOMY OOYYCHHIO C HCHOJIB30BAHUEM
KOMIBIOTEPOB, KOTOPOE CETOJHS IOIydaeT Bce OoJbIliee pa3BHTHE, CIEIyeT
OTMETHTh, YTO CYIIECTBYIOIINE Ha CETOTHSAIIHUA ICHb JWCTAaHIMOHHO
oOyJarommue KOMIUIEKCHI COCTOSIT, B OCHOBHOM, W3 OOBEMHBIX CIIPaBOYHO-
MH(OPMALIMOHHBIX Pa3ZejoB, HECKOJIBKO OOJaropoKeHHBIX —IpUMepaMu
OTBETOB Ha TECTUPYIOIIHE BOIPOCHI [6]. [locTaToOuHO MIUPOKHE BO3MOXHOCTH B
9TOM HamlpaBlIeHHU OTKpbiBaeT Internet. OgHako paboTa TakMX KOMIUIEKCOB
"o0e3nuunBaer”" mporecc OOy4YeHUs, IIOCKOJIBKY HE IO3BOJISIET  €ro
KOHTPOJMPYIOLE HAMpaBsATh, KOPPEKTUPYS Ty WIM HHYIO JESITEIbHOCTb
00yJarOIIUXCS.

[ostomy mbl cormacHel ¢ FO.I'. PembeBbIM [7], KOTOPEIA peKOMEHIyeT
CJIEIYIOIIIE OpTaHN3aIMOHHBIC (POPMBI OOYICHHUS B YCIOBUSAX HHTCPAKTHBHOTO
caMo00yJYeHHS:

- OYHO-JAWCTAHLMOHHAS IS YYaIIUXCS, IMPOXHUBAOIINX BOMH3H OT
MECTOHAXO0XKICHHUS 00pa30BaTEIBHOTO YUPEKACHUS;

- 320YHO-JICTAHIIMOHHAS JUIS BCEX OCTAILHBIX O0YYaIOIIUXCS.

OueBHIHO, YTO TOCTHUYb PEATBbHOW BHICOKOW 3(PPEeKTHUBHOCTH caMO00y—
YEHUsI B YCJIOBUSX OYHOI (popMBbl 00yUEHHS MOXHO, COOJII0/Ias OTIpEeICHHYIO
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«TUCTAaHIIMOHHOCTBY: OMOCPEIOBAHHOE CO/ICHCTBUE MPEIOIa—BaTelsl Ha JTare
YUEHHSI M OCYIIECTBICHHE MPSIMOTO WM aBTOMATH3UPOBAHHOTO KOHTPOJBHO-
KOPPEKIHOHHOTO, TEKYIIEro, Paclpe/Ie]ICHHOr0 MOHHUTOPUHTA 3a MPOIECCOM
y4eHus. DTO OUYHO-IAUCTAaHIIMOHHAS (hopMa 00yUeHHS.

B ycioBusix 3a04HO GopMbl caMOOOyUEHHS, YIAICHHOCTH YYallUuXCs OT
00pa3oBaTENLHOTO YUPEKACHHSI, MOHUTOPUHI YYEHHS, KOHTPOJIbHO-KOPPEK—
L[HOHHLIﬁ JTaIl 06yqu1/151 MOXHO OCYHICCTBUTH C TIOMOUIBIO CETCBLIX U APYTUX
JUCTAHIIHOHHBIX TEXHOJOTHHA. DTO — 3a0YHO-AUCTAHIMOHHAS (Qopma 00y—
YCHU.

B 3akiroueHHe OTMETHM, YTO CrelHu(pHKa METOANYECKUX MOCOOHMH OYHO-
3a0YHOM IIKOJBI 3aKJIIOYAeTCs B TOM, YTO y4YeOHBIH mpoliecc Ha uX 0Oase
MOCTPOCH B BHJIC OT/CIBHBIX BPEMCHHBIX JTAlOB, Ha KaXIOM M3 KOTOPBIX
oOy4Jaroliiee BO3ACHCTBUE 33JaeTCsd WM I10COOMEM, WM 3aKPEIUICHHBIM
npenoaasareieM. OT 3TUX YHPABISAIONIMX BO3ICHCTBHN, MPEACTABISIONIX
co0Oil alropuTM yMpaBiCHUS, 3aBUCUT (IIPU IPOYUX PABHBIX YCIIOBHSX)
YPOBEHb JOCTWXKEHHH yuaterocsi. M 3Ta 3aBUCHMOCTh BO3pacTaeT B YCIOBHSX
JIaBUHOOOPA3HOrO pocTa WH(pOpMAKMK B MHpPE M OrPAaHUYCHHBIMH BO3MOX—
HOCTSIMH €€ YCBOCHHS ydaliumucsi. [103TOMy B yCJIOBHSIX PaclpoCTPaHEHUS
caMOOOyUYCHHS aJTOPUTMBI YIPaBICHHUS MPUOOPETAIOT OCOOYI0 3HAYMMOCTH
JJI TOCTUIKECHUS 3aIaHHOTO YPOBHA YCBOCHHA ONITUMAJIBHBIM ITYTEM.
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Summary

Under self-education we understand the process of getting knowledge and
skills by a man with the help of his own intentions and means of education
chosen independently. Then managing self-education means objective-
subjective process while in self-education management the elements of external
system and individual conscience of concrete personality take part.

Internal-correspondence school in mathematics and informatics allows to
using Internet in self-education process of pupils. For this purpose the system
of distance education www.school.bsu.by has been developed in which internal
and external feedback is foreseen.

Nowadays the most important teachers role in the realization of didactic
teaching function is to create didactic means of education and to give
consultations during learning process. With all this the problem of knowledge
control is one of the most important problems in the whole system of
management improvement of teaching process.

NEW (OLD?) APPROACH TO DIFFERENTIAL AND
INTEGRAL CALCULUS

Ri¢ardas KudZma
Vilniaus universitetas, Lietuva

Abstract. Purpose of this article is to discuss new (0ld?) ideas of teaching
Calculus:
o To start teaching Calculus from equation of tangent.
o To change the traditional understanding of inverse function.
o To introduce theorem of 1.Barrow, which connects notions of area and
tangent and can be regarded as the origin of Calculus.

Keywords: Decartes’s method, tangent, inverse function, Barrow’s
theorem.

Problem. The traditional university Differential and Integral Calculus
course starts from the fundamental notion of limit. Further notions of
continuity, derivative and definite integral are based on the limit notion.
Elements of differential and integral calculus are the part of secondary school’s
curriculum again. Very often secondary school textbooks on Calculus follow
the university way of presentation but naturally simplify some topics.
Introducing of the limit via epsilon-delta language is problematic. Introducing
the notions of limit and continuity is badly motivated. The consequence of such
approach is that the main notion of calculus - derivative - is based on the limit
notion, which was not perceived by students. All calculus becomes blind using
of formulas without understanding what they do mean.
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Tangent before derivative. We begin calculus (see [1]) from very
concrete object, tangent of a circle, and connect the knowledge of ancient
Greeks with Decartes’s coordinates. This serves as an introduction to the

Decartes’s method of finding tangents. In the simplest case of parabola y = x’
the slope k defines the tangent y = x; + k(x —x,) if the equation

X’ =x; +k(x—x,)
has the multiple root. The answer is k =2x,. We can write parabola’s x =

tangent equation x = y; +2y,(y—y,). Using the relation x, = y;,y, >0, we
transform previous equation into the

y=4x +;(x—x)
0 2\/% 0/ -

This is the equation of the same line, tangent of parabola x =3 or

tangent of the graph of function y=«/;. We perceive graphs of direct and

inverse functions as one curve. This point of view on inverse functions was
widely presented by R.Kudzma (see [2], [3]) in previous Tallinn and Liepaja
conferences. This is quite usual point at university level (see, for example [4]).
But it is possible to find such approach at the secondary school level as well.
Let us look at the excerpt from, so called, A.Kolmogorov ([5], p.189) textbook:

“Graphs of function f'and its inverse g are symmetric with respect to the
line y =x . Let us notice that from the graph of function ' we can find the value

of function g, inverse to f, at any point a. We must take point with the
coordinate a on vertical axis, not horizontal as usual. If the unaccustomed
system of coordinate is chosen (an argument is being represented on the
vertical line and the values of function on horizontal) then it is possible to say
that the graph of g, inverse to f, is the graph of f(drawn in the ordinary system
of coordinate).”

A
y y=f()

Textbook, like almost all other textbooks, follows the traditional
considering of direct-inverse functions, which is stated in the first sentence of
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the excerpt. We refuse this traditional approach as useless and accept the
second approach, which is mentioned in the remaining part of the excerpt as
more important. Possibility to write tangents’ equations for graphs of inverse

functions (x:\/; and others) shows the fruitfulness of this approach. In a
similar way, without the notion of a limit we obtain equations of tangents of
other power functions y = x",n € Z , and their inverses x = 4/; .

I. Barrow’s theorem. R.Descartes did not invented differential and
integral calculus. His method allows obtain tangents’ equations of power
functions but becomes not applicable for more complicated functions.
L.Barrow, the teacher of I.Newton, made next essential step. He connected
geometrical notions of area and tangent in one theorem (see [6], lecture X).

Let’s formulate the theorem. Take positive increasing function f and plot
its graph in the system of coordinates where y axis is oriented down. Define
PN =area(ONMA) and plot the curve of areas OPP'. On x axis take the point

T satisfying the condition % = NM and draw the line / through the points T
and P.

MN N

T X

— |

y y=f(k M

~

Theorem (1. Barrow). The line [ is the tangent of the curve OPP'.

Proof of the theorem is based on the intuitive notion of area and the notion
of the tangent as the straight line having only one common point with the curve.
We hope that the proof is understandable for students. This theorem really can
be called as the origin of Calculus. At this place it’s worth to cite K.Prutkov
(see [7] p. 119, no 92) “Otplmu BceMy Ha4ajo U TeI MHOTOe moimemts” (Find
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the origin and you understand a lot). The theorem of I.Barrow, connecting two
important notions — area and tangent, is purely geometrical. . Newton translated
it into algebraic — analytical language and Calculus was born.

After proving [.Barrow theorem contemporary notion and notations are being
introduced:

Area(ONMA) = J;C f(u)du = F(x),

PN
—— =slope (tangent (P)) = F'(x).
™ pe(tangent (P)) = F'(x)

Barrow’s theorem becomes well known theorem of Calculus:

F'(x)=f(x).
The above relation is fundamental one. As the consequence from this follows
the Newton-Leibnitz formula

[ e = 0(6) - @),

@ is the primitive function of f.

As usual, presentation of derivative, indefinite integral and definite integral is
separated in different chapters. It takes time and substantial efforts for
connecting all these notions. The theorem of Barrow connects main Calculus
notions at the beginning. After that students understand why notions of
derivative and integral are important and how to use them. It remains to
develop technique.
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ASSESSMENT OF THE USAGE OF ACTIVE
TEACHING METHODS
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University of Latvia, Latvia

Abstract. R.Mosvold during his lecture in the 10" International
Mathematics Education Congress in July 2004 in Denmark upheld the
conviction initiated by authors of a scientific study about the modernity of a
subject and topicality of the posed problems, emphasising that formal
acquisition of mathematical concepts leads to catastrophe in the learning
process. The participants of 3" International Scientific Conference in
December 2004 in Siauliai once again dealt with the issue on teachers’
competencies in learning process and admitted that critical thinking might be
taken as one of the approaches to deal with the problems of education of 21"
century. It is considered that in present-day education each concept should be
correlated with real life situations. [8]

Scientific-methodological study lasted for several years and its aims were:

o (o study the essence and define the functions and criteria of the
cognitive operation of senior grade students, by analyzing the pedagogical,
methodological and mathematical literature;

o fo study and analyze the usage and diversity of active teaching
methods,

e o clarify the basic principles of critical thinking, which is one of the
thinking types,

e fo draw up a methodological material for facilitating cognitive
operation of students in mathematics classes;

e fo carry out the qualitative and quantitative assessment of the
elaborated material.

Following a brief insight in the first four tasks, the last fifth will be
analyzed in more detail. It might be of interest to practising teachers who have
understood that “not all that glitters is gold” through their work and
experience, i.e. each new teaching method must be examined and evaluated
carefully.

Keywords: active teaching methods, cognitive operation, critical
thinking, methodology for teaching mathematics, prestige and competence of
studying, problematic studying.

Theoretically Historical Aspects of the Study

The term cognition in psychology denotes phenomena of psyche, involved
in acquisition, storage, organisation and processing of information, e.g.
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perception (seeing, hearing, etc.), attention, memory and operation of mind.
Strong motivation and students’ achievements are closely related [3].

N. L. Gage and D. C. Berliner in their work “Educational Psychology”
have defined the term cognition as the process during which mind acquires
facts, concepts, principles, etc; this term can be referred to all types of human
thinking, but the cognitive development is seen as a process during which
individuals acquire complex and adaptive thinking and problem-solving types
all through their life time [2].

Cognitive operation is a complex process of mental operation, which
largely depends on thinking, thus the concept cognitive operation includes not
only thinking, but also attention, memory, will etc. Human attitude towards the
world is always expressed by cognitive operation.

Cognitive operation is described as a complex system, the structure of
which contains various interconnected and logically organised cognitive
operations. Picture 1 shows a multistage system of cognitive operation.

Awareness of the personal
importance for carrying out a task
(self-realisation, positive emotions,
interest gratification, setting new
cognitive aims)

Perception and
comprehension of a task

Stimuli enhancing
(interest,
inquisitiveness,
curiosity)

Picture 1 Multistage System of Cognitive Operation

Problem of the Study

In teacher’s work the following issues should be kept in mind:

1) Teaching methods advisable for developing thinking in specific
operations (visual aids and materials, advancing from a particular to an
abstract) can be used for any age group.

2) Scientific thinking must be developed and hypothetical issues must be
raised in order to develop thinking in formally logical operations.

As showed in Picture 2, a problem arising curiosity, surprise, deep interest
and will to solve it, must be raised. Problematical studies include tasks on free
subjects, discussions; they increase motivation connected with prestige of
studying, and a tendency to acquire competence.
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| —)
| |

Picture 2. Problematic studies.
Solution of the Problem

James H. Stronge in his pedagogical study reveals how teacher’s
qualification influences the process of teaching and learning:

e Teacher’s pedagogical qualification positively influences students’
achievements in mathematics, science and reading.

e Several studies have confirmed that for efficient teaching the
knowledge in the teaching subject is not of ultimate importance; however, the
ability to present this knowledge is more significant.

e Level of achievements of students taught by secondary school
teachers certified in their speciality is much higher, especially in mathematics.

Authors of the article, while working with secondary school students and
the future mathematic teachers, have come to similar conclusions, and during
their mathematics classes they draw attention to the following principles:

e to clarify issues related to behaviour already at the beginning of a
school year, and develop techniques and methods for successful
implementation of everyday tasks;

e to set clear aims for a class and a learning process, and chose
appropriate tasks carefully;

e to use the method of direct teaching, including practical tasks given
with or without teacher’s instructions, use different teaching methods, employ
various tasks and various types of subjects in order to enhance active
participation of students.

Intera

A prok
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Results from Experimental Data Processing

Evaluation of students' achievements in the test
"Characteristics of functions™

5 ] /
\ —=— 1996/1997 school year
\\ 2000/2001 school year

2004/2005 school year

Number of students
»
|

Marks

Picture 3 Evaluation of Students’ Achievements in the Test “Characteristics of
Functions”

The results of this test show (see Picture 3) that the average mark has
increased over years. Besides, the last years’ results are better in comparison
with the results obtained during the previous years:

X996 = 5.7 AEi996=2

Xz()()() =58 AE2()()() =1.96

X2004 =64 AE1996: 1.95

AE — achievement evaluation

Dispersion indicator in this test is comparatively low, and that indicates of
the homogeneous level of subject’s acquisition.

The second test, results of which were analysed, was related to
combinations of geometrical objects. This subject creates great difficulties for
students, i.e. in the beginning they cannot understand how one object can be a
part of another, what kind of connections exist and how it all looks. Students
face even greater challenges when they have to draw these objects themselves
according to the given task. Here a computer programme can significantly help
the teachers to show more visibly how a picture is gradually formed. Besides,
use of different teaching methods and changing the environment in general
helps the students to memorise the subject better.
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Evaluation of students’ achievements in the test “Making
drawings in stereometry”

7
° 7 X
5 >
4 /\ \ —e— 1996/1997 school year
5 / —=—2000/2001 school year
g3 / \ 2004/2005 school year
E L
2
14
0 '
1 2 3 4 5 6
Marks

Picture 4 Evaluation of Students’ Achievements in the test
“Making Drawings in Stereometry”

The results of the second test were worse, which lead to think about a new
and more efficient teaching method.

X996 =4.8 AEi996=2

X2000=5  AEj0=1.88

X2004 =55 AE1996 =2.15

AE — achievement evaluation

Although the dispersion of individual achievements increased, the average
results are better, which allows to conclude that the teaching method which is
suitable for students has been chosen. In this case the increase of a standard
deviation is subjective since it was created by a single unsatisfactory result.

Conclusions:

e In order to stimulate the cognitive operation in mathematics classes, it
is useful to use both traditional teaching methods and various other techniques
which help to develop critical thinking, because a subject is perceived,
comprehended and memorised more successfully if different teaching methods
are used, a favourable study environment is created and critical thinking skills
are developed.

e Development of cognitive approach is a long process which differs
with each student; however the purposeful and well organised study process
which emphasises the skills of critical thinking ensures good results.
Unfortunately, the methods developing critical thinking are used insufficiently
in schools.

e Various teaching methods promoting the cooperation between the
student and the teacher as well as the process of studying are regarded as useful
tools for teachers.

e The use of critical thinking methods in mathematics classes helps to
deal efficiently with students’ education problems.

108



Proceedings of the Conference Teaching mathematics: retrospective and perspectives

e The efficiency of active teaching methods can be assessed by the use
of various pedagogical study methods: pedagogical monitoring, analysis of
students’ education quality indicators, modelling of pedagogical processes, as
well as generalising opinions about the process of education given by students,
teachers and society. Though, final conclusions can be drawn only after the
analysis of the maximum available selective tests.

e It is necessary to continue the detailed research on the use of various
methods of critical thinking in schools in order to objectively evaluate their
efficiency.
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BHYTPEHHSISI MOTUBAILIUS 1 OLIEHKA
JOCTUXEHUM CAMOCTOSTEJIbHOM PABOTHI
YUAIIUXCS TP PEAJIN3AIINU
PASHOYPOBHEBOI'O OBYUEHUS AJITEBPE
Enena Ky3nenona

benopycckuii rocyjapcTBEHHBIN NIeAaroru4eckuii yHUBEpCUTET
nMmenu Makcuma Tanka, benapych

Abstract. The problem outspoken in the report is the decrease of
internal studying motivation as a result of having been brought the
multilevel pupils’ knowledge evaluation system into use.
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Keywords: achievement control, choice of tasks, different level algebra
didactic materials, interim evaluation, learning knowledge levels, terms of
internal motivation decrease, rating evaluation.

YpoBHeBas JecsiTHOATUIbHAS CUCTEMA OIEHKU 3HaHUH, BBeleHHas ¢ 2002
roja B MAacCOByI0 WIKOJAy bemapycu, mpu oOydeHun anredpe TpeOyer
CephE3HOT0 M3MEHEHHUS! CTPYKTYpPbl U COJEp)KaHHS TaKUX TPaJUIMOHHBIX
gacTtell mpeaMeTHOro ydeOHo-MeToamyeckoro komiuiekca (YMK) xak
JUJIAKTHYEeCKUEe MaTepuaiisl M pabouast Terpaib. Koppekumu Tpedyror u
NpUBBIYHBIE  (OPMBI  B3aMMOOTHOIICHMH  y4allUXcs W y4uTeNs MpHu
OpTaHM3alMK TEKYIIETO0 W MTOTOBOTO KOHTpOJS. Peanmzanus OneHKH 3HAHWN
[0 YPOBHSIM YCBOEHHS JacT BO3MOXKHOCTH OOJI€e YETKOTO BBIJCICHUS JABYX
cTaguii y4eOHOro mpolecca: CTaauu 00yuyeHus, WIA COOCTBEHHO HAaydYCHHUS
(mpenuposku), U CTagul noO8edeHUsT UMOo208, WIN KOHTPOJIS JOCTIDKECHHUNA
(copesnosanuii).

Pazymeercs, HeTb3s OIEHUTH BHICIIMMU Oayutamu 9-10 3HaHWS yuUeHHKa,
KOTOPBIN pelraeT 3aJiaHue co 3BE3JI0YKOH (T.e. 3a/laHue TBOPUECKOTO YpPOBHS),
HO, TIPH 9TOM, HE CIPaBJISETCS C 3aJlaHHEM PENpOAyKTHBHO-IPOAYKTHBHOTO
ypoBHsi. C Jpyrodl CTOpOHBI, Ha CTaJUU TPEHUPOBKH YYCHUKY HEJb3s
NPEABSIBUTh BECh YPOBHEBBIH JAMAla3oH 3aJaHuil cpasy. B cBs3u c 3TuM,
BO3HMKAIOT I1€IarOTMUecKre NpoOJIeMbl MOTHBAIMY M aKTHBH3AIMK Hpolecca
o0y4eHus, KaKk W TPOOJeMBbl BBICTABICHUS OTMETKH 32 CaMOCTOSTENIBHYIO
paboTy ydeHHKa B IEPHOJI OCBOCHHS YIEOHOTO MaTepHara.

[lo mccnenoBaHMSAM IICHXOJIOTOB HM3BECTHO, YTO OMPENCISIOIINMHU IS
3¢ GEeKTHBHOCTH TIporiecca OOyYeHHS OKAa3bIBAIOTCS MEXaHH3MBI MOTHBAIUH,
0COOCHHO BHYTpPEHHEH, M INPEIOCTABICHHE BO3MOXKHOCTH CaMOCTOSTEIbHOMN
JesTelbHOCTH. Hampumep, aHanm3 WTOrOB TecTa 0Opa3oBaTENbHBIX JOCTH—
xenuit PISA (Programme for International Student Achievement), ocHoBHas
Lelb KOTOPOTO COCTOMT B IPOBEPKE YMEHHI HCIOJIB30BaTh MOIYyYEHHBIE
3HaHHUA B PEAIbHBIX CUTyalusiX, MOKa3bIBaeT, uyTo pe3ysbTathl PISA BbINIE B
TeX CTpaHax, TIe y YUCHUKOB OOJIbIlle BpEMEHH ISl CAMOCTOSITEIbHON PaboTBHI.
Awmepukanckuii micuxosior Amabaiin (1988) Ha3Bama cieqyrompe IIeCTh
YCIIOBUH, TP KOTOPBIX MOXKET CYIIECTBEHHO YMEHBIIATHCS BHYTPEHHSA
MOTHUBAIMUA: a) NOCMOSAHHAS OYeHKa, ©0) Hao3op, 8) eosHazpadcoenue; 2)
copegHosanue; 0) 02paHUYeHHbIU 8blOOp, e) 8HeuHue PaKkmopbl, erugouue Ha
6b100p. Kak BUOUM, yCIIOBHS a)-T) UMEIOT NPSIMOE OTHOIICHNE K OpTraHM3alin
KOHTPOJIS, @ YCIIOBUS [1T)- €) — K OpraHU3aliH CaMOCTOATEIbHON AEATEIHHOCTH.

Kakoil e NOoJIUTHKE OTMETOK Ha TPEHUPOBOYHOM CTaauu JOJDKEH
CJIEIOBaTh yYHTENb, YTOOBI 3Ta MOJUTHKA MAaKCHMalbHO CIOCOOCTBOBaia
PacKpBITHIO WHTEIUIEKTYalbHOI'O MOTEHIMAJda yYeHHKa B TpEAMETe W, INpH
3TOM, HE HapyllaJla ero rnpasa oOydyaTbCsi Ha JOCTYITHOM JJIsi HEro ypoBHe?
Kakas cucrema omeHKH TEKyIIero mnpoliecca o0y4eHus OyJeT crpaBeUInBON 1
YyBCTBUTEIBHOW NpHU ydeTe ycminmii Kaxaoro ydenumka? Kakume oTmerodHbIe
TEXHOJOTUH OOy4YeHHUs! JIydmie OOECIEYHMBAIOT W COXPAHSIOT BHYTPEHHIOIO
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MOTHBalMIO ydeHWKa? OTBETHI Ha 3TH BOIPOCHI OCOOECHHO BaXXHBI MpPHU
o0ydenun anredpe, MOCKOJIBKY 3TO OJUH U3 LIKOJNBHBIX IPEIMETOB, YCBOCHHE
KOTOPOT'O MPOBEPSIETCS] B 0053aTEIHHOM TIOPSAAKE Y BCEX YYAIIMXCs, IPHUEM B
nuchbMeHHOH popme. OueBHAHO, YTO TPAIYILIEEe MACCOBOE BHEAPEHHUE TECTOBBIX
(OpM HTOTOBBIX HCIBITaHWH emie Oojee OyAeT aKkIEHTUPOBAaTh BHHMAaHHE U
y4uTENneH, W caMHUX IIKOJIbHUKOB Ha KauecTBE HMMEHHO aJlreOpanmyecKou
noaroroBku. K tomy ke, anreOpandeckue 3HAHMS OKa3bIBAaIOTCS Haubosee
BOCTPEOOBaHHBIMM W TIpH JajbHeimeM oOy4deHun B By3ax. CoXpaHEHHUIO
BHYTPEHHEH MOTHBaLMM 0pu o0ydeHHMH anreOpe, Kak IOKa3bIBaeT
MEearOrMYeCKUi IKCIEPUMEHT, MOXKET MOMOYb HCIOJIb30BAHUE PEHTHHIOBOM
OLIEHKHU AJISl TEKYILEro KOHTPOJI 3HAaHUH yJaluxcs.

OOydyeHne B 3TOM ciyyae yJOOHee BECTH IO JWIAKTHYECKUM H
pa3laTouHBIM MaTepualiaM, CHEeNHalbHO MPUCIIOCOOIEHHBIM ISl YPOBHEBOU
OLICHKM 3HaHMH. Takue Marepuaibl UMEIOTCS, HAapUMEp, B alreOpanmvecKux
YMK gns 7-9 kmaccoB 12-neTHelt 06meo0pa3oBaTensHON MIKOIBI Pecry Ok
Benapyce (aBtopsr E.INl. Ky3uemosa I'.JI. MypasseBa JL.b. llInenepman, b.1O.
AmuH), Mo KOoTOpeIM OOydeHHWe peanu3yercs, Kak Ha 0a30BOM, Tak M Ha
MOBBIIIIEHHOM YPOBHSX. 3/1€Ch OTAEIbHBIC 33JaHUs IOMEUEHBI CIEIHATbHBIMU
3HaYKaMH, KOTOpPbIE MO3BOJISIOT KaX/10€ 3aJJaHie COOTHECTU C OJHUM M3 IATH
YPOBHEH YCBOEHHUSL.

3anaHus Ha paclio3HaBaHUE M IPOCTOE BOCIPOU3BEICHHUE, T.€. 3aJaHus,
oueHuBaemble 1-4 Oammamu, OTMEYEHBI KpYy>KOYKOM (Hampumep, Ne 7°).
3ajgaHus,  XapakTEpHU3YIOIIME  PENpOJyKTUBHO-TIPOAYKTUBHBI  YpPOBEHb
ycBoeHus (5—6 0aiiQB), OTMEUYEHBI NEPEBEPHYTHIM CBETIBIM TPEYTOJBHUKOM
(mampumep, Ne 11 ). 3agaHms TBOPYECKOTO YPOBHS, IO TPaIWIIUH,
OTMeUaroTcs 3Be3104KO0i (Harpumep, Ne 6*), — 3THM 3a7aHUsIM COOTBETCTBYIOT
ormetkn 9-10 GammoB. Homepa 3amaHuii yeTBepTOro ypoBHS Ha 7-8 OamioB
ocraBiieHbI Oe3 0003HaueHui. Takas sxe cucteMa 0003HaYCHUH BhIJIep)KaHa U B
paboueli TeTpasy Ha IEYaTHOH OCHOBE.

B munmakTrdeckux Mmarepualiax HWTOTOBOTO, WIJIM «COPEBHOBATEILHOTO»
3Tamna (JUarHOCTHYECKHUX CPE3ax M PacIIMPEHHBIX KOHTPOJIBHBIX padoTax) ye
MUMEIOTCSl CHenualbHble O0O3HAaueHMs M 3aJaHui Ha pacnos3HaBanue (1-2
6asa) — OHM OTMEYEHBI OIYKPYTOM, KPY’KOYKOM 31€Ch OTMEYAIOTCS 3a/JaHUs
Ha BocnpomsBeneHue (3—4 6amna).

Takue ypoBHEBble 0003HauEHUS TO3BOJIAIOT, BO-TIEPBHIX, CaMUM
yYalluMCs COPHEHTHPOBATBCA B  XapakTepe IPEeAbsABIIEMBIX K HHUM
TpeOOBaHUi, M, BO-BTOPBIX, MOMOTAalOT YYHTENI0 OPTraHM30BaTh pPazIH4HbIC
(opMBI 3aKkperieHHsT Marepualla B 3aBUCHMOCTH OT coOcTaBa Kiacca H
MHJIMBHUIYJIbHBIX 00pa30BaTEIbHBIX 3aIIPOCOB yUYAIHXCSL.

IIpuMeHeHHe pENTUHIOBOM CHCTEMBI JAaeT BO3MOXKHOCTb, Ha CTaJUU
0o0y4eHus, BBECTH OTMETKY 3a YPOK, KaK CyMMY HaKOIUIEHHBIX O0aJlIoB,
MOJTYYEHHBIX 3a MTPABIIIBHO PEIICHHBIE TIPUMEpHL. II0HATHO, 4TO B 3TOM Cilydae
OJlHa M Ta € CyMMa OalJIOB MOXET OBITH ITOJydEHa B CaMbIX PA3IMUYHBIX

111



Proceedings of the Conference Teaching mathematics: retrospective and perspectives

CUTYyallMsIX, B 3aBUCHMOCTH OT KOJIMYECTBA M KAueCTBA PEIICHHBIX 3aJaHUH.
OanH yYeHWK MOXET MOIy4YdTh, Hampumep, cymmy 18 OamioB 3a dweTsipe
MIPOCTHIX 33/1aHMs, a APYTOH — 3a J1Ba, HO O0JIee CIOKHBIX.

Hanmnume cneumanbHBIX 3HAYKOB IO3BOJISIET  ydamlemycs —JeiaTh
OCO3HAHHBIM CaMOCTOSITETBHBIN BBIOOp 3aJaHW, B 3aBUCHMOCTH OT ypPOBHSA
JUYHBIX HPUTA3aHUH, 0Opa30BaTENbHBIX 3alPOCOB M CAMOOIEHKH. TakuM
o0pa3oM, eciy y4uTedb He OyAeT MOJaBIsTh BBIOOpP ydYalluxcs, TO HeWTpa—
JU3YIOTCS yCIOBUSL AMabaii J)-€), 4TO IIOMOTaeT IOJIePKaTh BHYTPEHHIOK
MortuBanuio. C Ipyroi CTOPOHBI, y4allUMCs JaeTcsi BO3MOXKHOCTb, padoTas
CaMOCTOATENILHO HaJl 33JaHMsIMU IPUEMIIEMOTO YPOBHS CIIOXXHOCTH TI0 CBOEMY
BBIOOpPY, IOJNYYUTh Ha IPOMEXYTOYHOM TPEHHPOBOYHOM 3Tale BBICOKYIO
cymMMy OamoB. B 3Toli cuTyanum HECKOJBKO HHMBEIHPYIOTCS M HEraTHBHBIC
ACTICKTHI YCIIOBHI AMabaiin a)-T).

3aMeTHM, 4YTO JIMYHOCTHAs OpPHEHTHPOBKA Yy4eOHOTO Tmporecca, B
3HAYUTEIBHON Mepe, pean3yeTcs dyepe3 GOpMHUPOBAHUE MPUBBIYKH U HABBIKOB
HATIPSHKCHHOTO YYeOHOTO TpyJda y4eHHKa (B 30HE ONMMKalIIero pasBHTHA).
VYcnemHsle ¥ TOCHIBHBIE 3aHATUS MAaTEMAaTHKON IOPOXKAAIOT Yy ydalluxcs
JyBCTBO YJOBJIETBOPEHUS U TOJIOKHUTEILHOTO OTHOLICHUS K mpeamery. Takas
JACATCIIBHOCTD, KOHCUHO, MPEANOUYTUTCIILHECES CO3CPHAHUA UYKUX YCIIEXOB WUJIN
«OOpBOBD) C HENOCTYNHOW 3ajaueil. (AHAJOTMYHO, HECOBEPLICHHOE, HO
CaMOCTOSATENIFHOE HCIIOJIHEHNE MTPOCTOTO MY3bIKaJIbHOTO HMPOU3BEACHHS 4acTO
LEHHEee JUIs DPa3BUTHUS JIMYHOCTH, YEM IIaCCHBHOE CIIyIIaHbe INE/IEBpa
TeHUAJILHOTO BUPTY034a.)

O06o001meHHas OLeHKa Ha CTaJiH TPEHUPOBKH JIOJDKHA CKIIAJIBIBATBHCS U3
CYMMBI BCEX IOYPOYHBIX OQJUIOB, TMOJNYYCHHBIX Ha BCEX YPOKax anreOpsl,
MEXAY JeCATHOAUIBHBIMA JHAarHOCTHYECKUMHU cpe3aMi (MM KOHTPOJIbHBIMU
paboramu). CoriacHo TpaBWIaM PEHTHHIOBOI OIeHKH, oTMeTKa oT 1 mo 10
6ayIoB BBICTABISIETCSl 32 TPEHMPOBOYHBIA 3Tal, C Y4€TOM MaKCHMAaJIbHOTO
grcia 6ayuioB, HAaOpPaHHBIX YYEHHKaMH Kjacca. 3aMeTHM, 4TO MpH pa3paboTke
IpPOLEAYPhl BBIBEICHUS PEUTHUHIOBOM TEKYIEH OTMETKM YUYUTENb HMMEET
BO3MOXKHOCTh OTPa3UTh KOHKPETHBIC YCIOBHSI U OCOOEHHOCTH KaXK/I0TO Kilacca.
PeiiTuHroBass mpomMeKyTo4dHash OTMETKa CIOCOOHa B 3HAYMTENILHOM Mepe
0XapaKkTepU30BaTh HE TOJBKO YYEOHBIE MOCTIDKEHUS, HO M NpHIIC)KAHHE
YYEHHMKa, YTO TOYTH HE YYHUTBHIBAETCS YPOBHEBBIMH OTMETKAMH HMTOTOBBIX
«COpPEBHOBATEIILHBIX) ATAIIOB.

BbIcokre peHTHHIOBBIE OTMETKH YYEHHKA B IpOIecce YUEOHBIX TPEHH—
POBOK JIAIOT YYMTETIO BO3MOXHOCTH IOBBICHTH (HO HE Ooiee 4eM Ha OJIUH
0aJuT) UTOTOBYIO OTMETKY, KOTOpasi BRIBOANUTCS B IIEPBYIO OYepe/lb U3 OTMETOK,
MOJTYyYEHHBIX 332 KOHTPOJbHBIE pabOThl M AMArHOCTHYECKHE cpe3bl. Takon
MOJXO0J, KaK IIOKa3blBaCT MPAKTHKA, CTUMYJHUPYET YBEIMUYCHHE MOTHUBU—
POBaHHOM, CaMOCTOSITENbHOW pabOThl yYeHHWKAa M JaeT €My BO3MOXKHOCTb
MPUOOPECTH OMBIT OCO3HAHHOTO BHIOOpAa M IUTAHUPOBAHHS pPe3yjbTaTa B
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y‘Ie6HOM nponecce, a TakKKe ACIacT Ooitee KOM(I)OpTHLIMI/I B3aMMOOTHOIICHUA
YUUTCI U yHallIuXcCs.

JIuteparypa.

1. Kysneuosa E. II., Mypassesa I'. JI., Ilnenepman JI. b., Amun b. 1O.
Mamemamuxa 7 (Aneeopa 8, 9). Camocmosmenvhvie U KOHMPONbHbIE
pabomul. Tecmul. B 4 sapuanmax. — Munck, 2003 (2004, 2005).

Summary

The problem outspoken in the report is the decrease of internal studying
motivation as a result of having been brought the multilevel pupils’ knowledge
evaluation system into use. Keeping of the internal motivation is connected
with the possibilities of choice during the educational process, which is
realized by pupils. Provided that the rating system of achievement evaluation at
the intermediate stages of training would be used, it has been possible. Didactic
materials including tasks with marked levels of complexity, which are worked up
by the creative group with the participation of the author, are shown to have been
effective in application to algebra teaching process.

BALTIC SCHOOL MATHEMATICS IN TIMSS
COMPARISON

Madis Lepik
Tallinn University, Estonia

Abstracts. The variation across the nearly 50 participating countries
participating in TIMSS 2003 incl. Estonia, Latvia and Lithuania provides
unique opportunity to study different approaches to educational practices and
how these can improve achievement and students attitudes. The comparison of
different aspects of mathematics education in Baltic, Scandinavian and Asian
Pacific countries is presented.

Keywords: TIMSS, mathematical achievement, lower secondary
mathematics

Introduction

TIMSS is a major undertaking of the International Association for the
Evaluation of Educational Achievement (IEA), and together with PIRLS,
comprises the core of IEA’s regular cycle of studies.

The aim of TIMSS, the Trends in International Mathematics and Science
Study, is to improve the teaching and learning of mathematics and science by
providing data about students’ achievement in relation to different types of
curricula, instructional practices, and school environments.

TIMSS 2003 was the last cycle of international mathematics and science
assessments. 46 countries incl. Estonia, Latvia and Lithuania participated in
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TIMSS 2003. This provides an excellent opportunity to compare the level of
mathematics education in Baltic countries with others.

The aim of this paper is to compare the level of mathematics education in
Baltic countries with Asian Pacific countries (which proved to be the best in
TIMSS) and with our closest neighbours- Scandinavian countries. The results
of such analyse might provide us some ideas of the reasons of Asian countries
success and suggestions for development of our mathematics teaching and
learning.

TIMSS 2003 was administered at the eighth and fourth grades. As far as
Estonia participated only at the eighth grade the analysis here will concentrate
to that level only.

Results in students’ performance and beliefs
Average achievement

The TIMSS mathematics achievement scale summarizes student
performance on test items designed to measure a wide range of student
knowledge and proficiency. The international average of 467 at the eighth
grade was obtained by averaging across the mean scores for each of the 46
participating countries.

Singapore, the Republic of Korea and Hong Kong had significantly higher
mean achievement than all of the other participating countries. Singapore was
the top performing country having significantly higher mean achievement than
the rest of the participating countries.

Twenty-six countries (including Baltic and Scandinavian states) achieved
average mathematics scores that were significantly above the international
average. Average scores for Estonia, Latvia and Lithuania were respectively
531, 508, 502. Table 1 presents the distribution of eighth grade students'
achievement in TIMSS 2003.

Table 1. Asian, Baltic and Scandinavian students' achievement

No  Country Average score (StD)
1 Singapore 605 (3.6)
2 Rep. of Korea 589 (2.2)
3 Hong Kong 586 (3.3)
8 Estonia 531 (3.0)
11 Latvia 508 (3.2)
16  Lithuania 502 (2.5)
17 Sweden 499 (2.6)
27  Norway 461 (2.5)
International average 467 (0.5)
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The Baltic countries' average achievement is statistically significantly
lower than of the first three countries. Estonian result is at the same time
significantly higher than of Latvian and Lithuanian one. The results of Baltic
countries' are significantly higher than the results of Sweden and Norway.

International Benchmarks of Mathematics Achievement

In order to provide meaningful descriptions of what performance on the
scale could mean in terms of the mathematics that students know and can do,
TIMSS identified four points on the scale for use as international benchmarks:

- Advanced international benchmark- 625

- High international benchmark- 550

- Intermediate international benchmark- 475

- Low international benchmark- 400

Among the high performers Singapore, Korea, and Hong Kong had about
one-third or more of their students reaching the advanced benchmark, about
two-thirds to three-fourths reaching the high benchmark, around 90 percent
reaching the intermediate benchmark, and almost all reaching the low
benchmark.

Baltic countries had only about 5 to 9 percent of their students reaching
advanced benchmark, about one-third reaching the high benchmark, around
two-thirds to three-fourths reaching the intermediate benchmark and 90 to 97
percent reaching the low benchmark. Even though the Baltic countries do not
have the highest percentages at the advanced benchmark, the majority of their
students appeared to be at or above international intermediate benchmark.

In Sweden and Norway respectively only 64 and 44 percent of students
reached the intermediate benchmark, 81 percent of Norwegian eight graders
reached at least low benchmark.

Students’ Attitudes Towards Mathematics

As it has been shown in many studies, students’ mathematics achievement
is also related to students' attitudes and values. Students' motivation to learn
mathe-matics can be affected by whether they find the subject enjoyable, place
value on the subject, and think it is important for success in school and for
future career aspirations. So such factors can be interpreted as important
outcomes of school mathematics having the same value as performance
indicators.

To investigate how students think of their abilities in mathematics, TIMSS
created (on the bases of students' responses to statements about their
mathematics ability) an index of self-confidence in learning mathematics.

The percentages of students at each level of this index are presented in
Table 2.
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Table 2. Percent of students with different index of self-confidence in learning

mathematics
Country High index Medium index Low index
Singapore 39 34 27
Rep. of Korea 30 36 34
Hong Kong 30 38 33
Estonia 41 32 28
Latvia 34 33 33
Lithuania 36 37 26
Sweden 49 36 16
Norway 46 32 21
Int. Average 40 38 22

On average, internationally, 40 percent of the eighth-grade students had
high self-confidence in learning mathematics. The percentages ranged from 59
percent in Israel to 17 percent in Japan. In the Baltic countries the percent of
students having high self-confidence in learning mathematics varied from 34
(Latvia) to 41 (Estonia), which was close to international average.
Scandinavian students tend to have significantly higher level of self-confidence
than students from Estonia, Latvia and Lithuania. The percent of Asian students
having high self-confidence in mathematics learning was low. Seems Asian
countries may share cultural traditions that encourage modest self-confidence.
Singapore made an exception: the percent of students with high self-confidence
was on the international average level, there.

There was a clear positive association between self-confidence in learning
mathematics and mathematics achievement, internationally and in every
country.

Developing positive attitudes towards mathematics among students is an
important goal of mathematics education, as well. To gain some understanding
about how this goal is met in different countries, TIMSS created an index of
students valuing mathematics (on the bases of students’ responses).

Across the participating countries, on average, students generally placed a
high value on mathematics, with 55 percent in the high category, and a further
35 percent in the medium category. Only 10 percent of students were in the low
category. Despite some high percentages for low performing countries and low
percentages for high performing countries, students in the high category had
higher average mathematics achievement than those in the medium and low
categories.

The groups of analysed countries in this case are not homogeneous.
Among Asian countries Singapore again forms an exception: 63% of students
belong to the high value of index. In Korea and Hong Kong in average students
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placed less value to mathematics. Since these are countries with high average
mathematics achievement, it may be that the students follow a demanding
mathematics curriculum, one that leads to high achievement but little
enthusiasm for the subject matter.

The percent of students on high level of valuing mathematics was
remarkable higher in all Baltic countries, but still less than international
average.

In Estonia students reported placing remarkable less value on mathematics
than in Latvia or in Lithuania (respectively 38 %, 50 % and 53 % of students
belonging to high category).

The percent of students at the high level was below international average
in Scandinavian countries as well, 29 % in Sweden and 45 % in Norway.

The curriculum and the instructional process

In the previous chapter the differences in achievement and students'
attitudes were clarified. In the following we try to relate these differences to the
descriptors of curriculum and its implementation in different countries.

How Much Instructional Time is Intended for Mathematics?

Unfortunately TIMSS 2003 report doesn't include countries average
number of hours of mathematics instruction over the school years. The
percentage of instructional time designated for mathematics in the intended
curriculum for grades 4, 6, and 8 is given in the report. The percentage of 46
participating countries ranged from 12 to 29 percent at fourth grade, from 11 to
25 percent at sixth grade, and from 8 to 25 percent at eighth grade.

For analysed countries no remarkable differences in instructional time can
be mentioned. The biggest proportion of instructional time is devoted to
mathematics in Singapore and the smallest in Korea, both with the best
achievement results.

Curriculum Ideology

One of the key issues in mathematics curriculum design is differentiation
of mathematics education. The challenge of maximizing opportunity to learn
for students with widely varying abilities is met differently in different
countries. The most common approach at the eighth grade, reported
internationally, was to have the same curriculum for all students with no
grouping of students. Baltic and Scandinavian countries are belonging to this
group: they have one curriculum for all students. Asian countries keep
differentiated approach: Korea and Hong Kong have one curriculum for all
students, but at different difficulty levels for groups of students with different
ability levels. Singapore has different curricula for different ability groups.
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In comparing curricula across countries, it is important to consider
differences in implementation of them, i.e. emphasis given to various aspects of
mathematics instruction in different countries.

According to TIMSS 2003 report, mastering basic skills was given a lot of
emphasis in almost all analysed countries. Latvia seems to tend some emphasis
and Lithuania, as exception, very little emphasis to mastering basic skills.

Understanding concepts and applying mathematics in real-life contexts
was given a lot of or some emphasis in the intended eighth-grade curriculum of
all countries. From Baltic countries only Lithuania has given a lot of emphases
to concept development. Communicating mathematically received almost
evenly “a lot of emphasis”, “some emphases” and “very little emphases”. Very
little emphasis was devoted by Estonia, Lithuania and Korea. In the contrary
Latvia has devoted “a lots of emphases” to mathematical communication.

Reasoning mathematically was given mainly a lot of or some emphasis;
only Latvia and Lithuania gave very little emphases.

Deriving formal proofs is given very little or even no emphasis in most of
the countries. Exceptions are Estonia and Korea who devote a lot of and some
emphases respectively.

Teachers of Mathematics

Since the teacher is central in creating a classroom environment that
supports learning mathematics, TIMSS administered a two-part questionnaire
in which teachers were asked to provide information about their background
and training and their instructional practices.

On average, internationally, 58 percent of the students were taught
mathematics by females and 42 percent by males. However, in Baltic countries
about 90 percent of students had female teachers. By contrast, in Scandinavian
countries more than half of the teachers are male and in Asian countries at least
two- thirds of students taught mathematics by male teachers.

It can be seen that the mathematics teaching force in all observed
countries is quite experienced. International average number of years of
teaching experience of mathematics teachers was 16 years.

Teaching force in Baltic countries is remarkable older than in Asian or
Scandinavian countries. Mathematics teachers in Baltic countries have in
average 20 to 22 years of working experience.

Given their years of teaching experience, it follows that the majority of
students in Estonia, Latvia and Lithuania were taught mathematics by teachers
in their 50s or older. In average internationally only 23 percent of the eighth-
grade students were taught by teachers of the same age.

Classroom Instruction

The instructional approaches teachers uses ultimately determine what kind
of mathematics students learn. On the basis of the teacher questionnaire about
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their instructional practices, TIMSS presents a profile of the activities most
commonly encountered in mathematics classes of observed countries. The three
most predominant activities, accounting for 59 percent of class time, on
average, internationally, were teacher lecture (19 % of class time), teacher-
guided student practice (22 %), and students working on problems on their own
(18 %). The teachers in Asian and also in Scandinavian countries follow the
same structure. In Asian countries about one- third of instructional time is
devoted to teacher lecturing and presentation. Typical lesson structure in Baltic
countries seems to be different. On average, the three most common
instructional activities in Baltic were teacher-guided student practice, students
working on problems on their own and taking tests. The time devoted to tests is
twice as big as in other analysed countries. Seems that mathematics lessons in
Estonia, Latvia and Lithuania are more drill and practice centred and stress less
concept development.

Conclusions

Baltic countries achieved average mathematics scores that were
significantly above the international average. Among 46 participating countries
Estonia, Latvia and Lithuania were at the honourable 8", 11" and 16" position
respectively. They had about one-third of students reaching the high
international benchmark and three-fourth reaching the intermediate benchmark.
At the same time their results were statistically significantly lower than of
Asian Pacific countries. What are the reasons of such difference? On the bases
of our analyse one may guess that the roots of Asian countries success lay in
more differentiated curriculum, more emphasising of mathematical reasoning
and concept development and teachers higher emphasis on students homework.

At the same time the percent of Baltic students having high self-
confidence in learning mathematics was below international average and the
percent of students with low self-confidence remarkably higher international
average. On the contrary the percent of Scandinavian students having high self-
confidence proved to be remarkably above international average. So from our
Scandinavian neighbours we should learn how to develop students’ self-
confidence in mathematics learning. May be one explanation of their success in
it is Scandinavian teachers strong emphasising of mathematical reasoning,
communication and applying real life situations into mathematics teaching.
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DYNAMIC GEOMETRY AS AN OPPORTUNITY FOR
DEVELOPING THE COGNITIVE ABILITIES OF
STUDENTS

Hannes Jukk, Tiit Lepmann
University of Tartu, Estonia

Abstract. The article examines the possibilities of using dynamic
geometry software in developing the cognitive abilities of students. Based on
concrete examples, such mathematical cognitive abilities as invariant
perception, classification, analysis, synthesis, generalisation, problem setup,
perception and formulation are investigated.

Keywords: planimetry, mathematical cognitive abilities, dynamic
geometry, teachers training.

One of the major shortcomings in mathematics teaching, which is
frequently pointed out at the level of both general education schools and higher
education institutions, is that we teach “ready-made”, or “streamlined”,
mathematics. Such a manner of teaching provides students with ready-to-use
rules and facts yet often leave them ignorant of how the rules and facts have
come about. In connection with that, and perhaps because of that, students fail
to adequately master corresponding cognitive methods to support the discovery
and creation of new things in learning. There is also another approach, which
has been particularly promoted in recent years. This approach is characterised
by a heavy emphasis on attaining cognitive (learning) abilities in mathematics,
keeping them apart from purely subject-specific abilities. In mathematics
didactics, cognitive abilities are usually seen as involving the attainment of the
following skills by the learner [3]:

- Analysing skills (classification; perception of invariants in a process;
detection of patterns and regularities, etc.);

- Generalisation skills (moving from particular to general, framing of
concepts, formulation of relations, etc.);

- Reasoning skills (induction and deduction, forming a consequence of
conclusions, communicative skills, etc.);

- Problem-solving skills:

- mathematical modelling (application of concepts and relations;
selection and implementation of different ways of presentation);

- implementation of the resultant model (use of different algorithms,
estimation of the correctness of the result, interpretation skills, etc.).

The use of dynamic geometry software packages in the teaching process
provides plenty of opportunities for developing the above mentioned as well as
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other cognitive abilities. This article presents some of the opportunities, which
we have used in work with university students’.

The course Elementaarmatemaatika Il [Elementary Mathematics II] is

part of the teacher-training module at the University of Tartu. One of the
objectives of the course is to develop in future teachers the skills of noticing,
analysing and reasoning problems. Geometry, which accounts for a half of the
scope of the course, offers great opportunities for that. The workbook
compiled for geometry workshops to be held in computer classes contains
worksheets to direct students towards the discovery of results [4], which will
later be proved in lectures. The author of the dynamic geometry program
Geome Tricks (Tricks) used in the workshops is Viggo Sadolin of Denmark. He
proceeded from the premise that the use of the program shall be easy and
logical for the students and that the working techniques and methods shall be
similar to those used in traditional, so-called written solutions. Estonian schools
were granted by Viggo Sadolin a licence to translate the menus of Tricks into
Estonian and the right to use the program freely.
The first problems in the workbook are simple constructions. They provide
instructions for the use of the program and exercises for doing geometry in a
dynamic environment. The leading principle is the structure of figures that are
maximally free within the bounds of a given concept. For instance, a polygon is
considered maximally free when its shape and/or position on the screen can be
dragged from as many of its vertices as possible. In this respect, freedom
presupposes that one does not transgress the bounds of the concept under study
when manipulating the figure. Students are given the task of forming maximal
free figures (figures that have maximal number completely free vertices):

1. free isosceles, equilateral and right-angled triangle;

2. free isosceles and right-angled trapezoids;

3. free square, thombus, rectangle and parallelogram;

4. free quadrangle with sides of 6, 8, 10 and 12 units.

For instance, for a parallelogram we can change side lengths and interior
angles. At the same time, opposite sides shall remain parallel. It is very simple
to derive from such maximally free figures all the subgroups of a corresponding
concept. For instance, in this manner we can learn that the special cases of the
parallelogram are the rectangle, the rhombus and the square.

Dynamic geometry software (DGS) also provides an opportunity for a
deeper understanding and interpretation of one or another classification of a
concept. One may, for instance, investigate the problem: How does the position
of triangle circumcentre depend on the type of triangle? With DGS resources, it
is relatively simple to determine that the position of triangle circumcentre
relative to triangle depends on whether the triangle is right-angled, acute-angled

% The corresponding study is supported from the funds of Estonian Science
Foundation Grant No. 6453.
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or obtuse. In this manner students experience that the corresponding
classification of triangles makes sense, that it has a purpose.

With DGS resources, we can direct students, using problems of different
complexity levels, towards the discovery of invariants and new relations
(analysis), and towards the generalisation and formulation thereof (synthesis).

Let us examine three examples.

Example 1. We have a lattice polygon. Please find the relation between
the area of the polygon, the number of lattice interior points and number of
lattice boundary points (the so-called Pick’s formula). Let us begin the analysis
with the triangle. Students are to study triangles
with different areas and find and formulate the P
relation under study. The solving of the
problem would then proceed with the question:
Can the result obtained be generalised to apply
to a quadrangle; to any polygon?

Example 2. Please construct a circum—
scribed circle on a triangle ABC and ortho—
gonal projections of a randomly selected point
P of the circle onto the sides of the triangle or
onto their prolongations. What do you observe?

The expected result: the projections are Fig. 1
situated on a single (so-called Simson’s) line.

Example 3. The intersection point of the diagonals of a quadrangle and
the sides of the quadrangle form four triangles. Please study the relations
between this quadrangle and the quadrangle drawn from the circumcentres of
the triangles.

Hint: Study the problem in cases where the quadrangle is a square, a
rectangle, a rhombus, a quadrangle with equal or perpendicular diagonals, a
parallelogram and a trapezoid.

Summary question: based on the above-described construction, what
kinds of quadrangle will result from the following: a) a square; b) a rhombus
other than a square; c) a rectangle other than a square; d) a rhombus, and e) a
parallelogram? Please formulate the hypothesis as a theorem [1].

It appears that the type of the resultant quadrangle is related to the lengths
and positions relative to each other of the diagonals of the original quadrangle.

In the above examples the problem and its study scheme had been
prescribed relatively precisely to students. Apart from the skills of problem
solving, however, very important are also the skills of perceiving and correctly
setting up the problem. A problem that one has identified and clearly set up
oneself provides one with considerably stronger motivation for solving it than a
problem assigned by others. In this respect, additional material that is
interesting and understandable with the help of school mathematics resources is
provided by the menu option “draw point” of the Tricks.
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Let us examine, for instance, the trail of the intersection point between the
C major line elements of the triangle (heights, medians and
bisectors). For students to be able to subsequently set up
problems themselves let us do it ourselves first. For

instance, let us set up the following problem:

B What trail will be

left by intersection point

Fig. 2 N between the bisectors

of triangle ABC as vertex

C moves freely along the

circumscribed circle of the triangle? Why?
(see Fig. 2)

Like the solution to any problem, this
one calls for the setting up and solving of ever
more problems. In this case it is said that the
corresponding problem is opened, leading to a
so-called field of problems.

Figure 2 is confined to cases where the
triangle’s orientation remains unchanged. We )
may ask: Fig.3

What is the trail like if we allow the triangle’s orientation to be changed?

What is the trail like if the intersection points between the triangle’s
exterior angle bisectors are considered? Why? (see Fig. 3)

What and how do the radiuses of the circles forming the trail depend on?

We can further open the problem under study with the following
questions, for instance:

What is the trail of the intersection points between the triangle’s interior
and exterior angle bisectors like if vertex C moves freely along a circle and

- vertex B is situated on the circle and vertex A is (a) inside, (b) outside
the circle (see Fig. 4 and 5),

- vertices A and B are not situated on the circle.

Naturally, the mathematical complexity of the lines derived from the last
problem suggested goes beyond the bounds of school mathematics.
Nevertheless, they may still be studied. The study of such lines would be
interesting and would certainly improve students’ analytical skills (the
perception and analysis of various special cases).

Having completed the above-described analyses, students may start to set
up problems themselves and to solve those of them that come within their
abilities. The construction and analysis of corresponding figures, however,
should be accomplishable by all students.

At this point we present some other possible improvements on the
problems under study. These could be set up by students themselves.

A
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- Using the above scheme, the trails of the intersection points between

triangle heights [2], medians and bisections could be studied. The results are
interesting.

- A straight line could be selected for the line along which triangle

vertex C freely moves. What trails will appear in this case?

Fig. 4 Fig. 5
- It is also interesting to study the case where triangle vertex C can

move without any restrictions.

Finally, we point out that work in the computer class develops students’

communicative skills, among all others. The relatively free atmosphere at
computer workshops creates good conditions for active communication
between students. Individual work is often followed by comparison of one
another’s results and by clarification and justification of one’s work to others.
All this is indicative of students’ active involvement in the learning process.
Such active students may employ active methods also when teachers

themselves.
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ANIMATION IN COMPUTER MATHEMATICS

Joana Lipeikiené
Vilnius Pedagogical University. Lithuania

Abstract. The importance of visualization can hardly be overestimated in
general cognitive skill acquisition and problem solving processes. As one of the
more advanced visualization forms — animation offers opportunities for
visualization of complex mathematical concepts, illustrates ideas and influence
of quantities or parameters, helps to generate hypothesis, encourages
exploration. Animations can be used to demonstrate many mathematical
concepts that are difficult to explain verbally or to show with static pictures.
There are many web sites on the Internet — Animation Libraries, Galleries,
Museum and Centres, demonstrating various interesting animated images. The
scope of this investigation is animation in Mathematics, using Computer
Algebra Systems (CAS). CAS provides a great variety of visualization tools, and
animation is one of them. But CAS creates only opportunities. The problem
remains for users to realize this potential. So features of CAS such as ease of
use, convenience of procedures are important for teaching and learning. The
paper deals with animation features of the three most popular CAS — Maple,
Matlab, Mathcad and their usefulness in education.

Keywords: animation, Computer Algebra Systems (CAS), visualization.

1. Introduction. Changes in technology influenced a shift of pedagogy.
“Traditional teaching based on behaviourist views of learning is being replaced
by inquiry—based teaching, reflecting a constructivist view of learning” [1]. A
behaviourist teaching style in mathematics education tends to stress practices
that emphasize rote learning and memorization of formulas, constant repetition
for skill acquisition. Constructivism claims that knowledge must be actively
constructed by learners, and use of information technology tools, especially
visualization tools, constitute closest approach to a constructivist view of
learning mathematics. The importance of visualization can hardly be
overestimated in general cognitive skill acquisition and problem solving
processes. As one of the more advanced visualization forms — animation offers
opportunities for visualization of complex mathematical concepts, provides
convincing demonstration of ideas and influence of quantities or parameters,
helps to generate hypothesis, encourages exploration. The scope of this article
is animation in Mathematics, using Computer Algebra Systems (CAS). CAS
provides a great variety of visualization tools and animation facilities among
them. Images, especially moving images, activate mental processes such as
perception of spatial relationships, changes, complex processes or observation
of patterns and therefore, helps understanding. Using animation allows students
to explore, experiment and visualize mathematics as a dynamic process.
Animation can make mathematics more interesting and stimulating, more
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dynamic and meaningful. Mathematicians can now use computers to generate
pictures that would be tedious or impossible to generate by hand. One can say
animation is the art of teaching [2]. However, creating of animated images is
nontrivial. Developing high quality educational multimedia content requires
more than subject matter expertise — first of all, it demands a significant
investment of teacher’s time. Students also experience difficulties with new
approaches, because use of CAS creates only opportunities. The problem
remains for users to realize this potential. So features of CAS such as ease of
use, convenience of procedures are important for teaching and learning.
Examples of animation created with CAS Mathematica are presented in [3,4].
Animation features of TI-92 Calculator are discussed in [5]. The present paper
deals with animation features of the three most popular CAS — Maple, Matlab
and Mathcad [6-8] and their usefulness in the classroom.

The main goals of the investigation was

e to compare mechanisms of animation in the three most popular

CAS;

e to discuss complexity of their application;

o to list topics of mathematics, where animation should be used, and

present examples.

2. Common facilities of animation in CAS. The main approach of
animation is to create serious of graphs and to sequence them in time creating
effect of motion. Though the facilities of animation in the three CAS at first
glance are different, one can see that the main animation creating aspects are
common. The basic animation facilities of the three CAS are shortly described
in the Table 1. Each system has one or more its own ways to create moving
images of curves and surfaces, to describe a process of function drawing and to
generate stand-alone files, which can be used without special mathematical
software. It is useful, e.g., for presentations or illustrations of mathematical
information in HTML pages. More information on animation facilities in each
Computer Algebra System one can find in books and web pages, presented in
References. As one can see in Table 1, the system Maple provides the easiest
ways (just to type animate or animate3d function in a right way), but more
complicated animations need programming skills in each system.

126



Proceedings of the Conference Teaching mathematics: retrospective and perspectives

Basic animation facilities

CAS Moving images of curves Visualizing Creating stand-alone video
and surfaces drawing files

Maple Animated images are created |One or more GIF files. For creation of
using functions animate()  |curves are GIF files one needs to write
and animate3d(), e.g., easily plotted in |information about the path
animate(sin(x*t) 2D using the and name of the file, where
,X=-4_..4 ,t=0..4); |function the next graph will be saved,
animate3d(cos(t*x)* |animatecurve(), |using function plotsetup(),
sin(t*y),x=-Pi..Pi, |eg eg.,

y=-Pi..Pi,t=1..2); |animatecurve({|plotsetup(gif,ploto

It is also possible to x-x"3,sin(x)} |utput="C:\plot.gif"
construct an animation ,x=0..Pi/2) )
sequence from existing plots animate
via using the display sin(x*t)/(t*x),
function with the insequence x=-Pi..Pi,t=1..10);
option

Mathcad |/ step. Description of There is no AVI files. For creating of
variables and function, special AVI files one have only to
including special parameter |functions, a user|choose Save as in Animate
FRAME has to dialog window (Fig. 2) and
2 step. Plotting a static graph |programm the |to select path for file saving.
with FRAME=0. process of Microsoft Windows Media
3 step. Choosing animation |drawing Player is needed for playing
parameters in special
window, marking region of
description and playing
animation

Matlab |1. Movie-making frame by  |One curveis  |MPEG files. MPGWRITE

[frame. A number of figures
is created and each one is
stored as a frame, using
getframe command. The
movie then is played back
with the movie command:
[for j=I:n plot command
M(j)=getframe; end
movie(M)

2. Erase mode. Continually
erasing and then redrawing
the objects on the screen,
making incremental changes
with each redraw.

easily plotted in
2D or 3D using
comet() or
comet3()
functions, e.g.,
x=-pi:0.01:pi;
comet(sin(x)./x)
x=0:pi/1000:6*
Pi;
comet3(cos(x),
sin(x)+x/10,x)

program is needed for
creating of graphic files of
mpeg format. After you
install this program, a
command

Mpgwrite(M,jet, filename.m
\pg’) creats an animated
stand-alone file, where M is
movie matrix, jet is the
default colormap. MPEG
Movie Player is needed for

playing.

Table 1. Basic animation facilities in the three CAS.
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3. Topics of mathematics, examples of animation use. Despite the
problems of teaching mathematics with computer are not trivial and widely
discussed in conferences and papers, everybody agrees that visualization is
always useful. Animation is visualization of some variations. It helps to
introduce mathematical concepts, for example, geometrical notions, such as
ellipse (Fig. 1).

Fig. 1. Illustration of ellipse definition.

Other typical example of animation is varying Riemann sum in numerical
integration (Fig. 2).
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Fig. 2. Variation of Riemann sum, depending on the number of intervals
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Though the static images in Fig. 1 and Fig. 2 do not describe the real
power of animation, they are as hints to mathematicians, where animation
should be wused: to describe some variations, ranges, aproximations,
transformations and other changes. Such topics of Mathematics as

e definition of functions and changes of function parameters
rotating surfaces and curves
families of parametric curves
definition of derivatives, limits and integrals
approximation of serries by Taylor polynomials
illustration of definite integral and integral applications
numerical integration
definition of geometrical concepts and dependencies etc.

Are the typical topics where simple animation procedures should finds it’s
fascinating use.

4. Conclusions. The discussed CAS have useful animation facilities that
enable demonstration of mathematical variations. Especially simple procedures
provide Maple, but more advanced topics require expertise and programming
skills in all three CAS. Animation possibilities reduce efforts that are needed
for creating moving pictures, enhance teaching and learning of mathematics.
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JTACTAHIIMOHHOE OBYUYEHME ITPUKJIATHOM
MATEMATHKE B KTY

HapumanTac Jlucronaackuc,
Jluena bukynuene,
IOprura /lady1ute-barnonaBuyene

Kaynacckuii TEXHONOTMUECKUI YHUBEPCUTET, JIuTBa

Abstract. As the remote teaching is widely used in foreign countries, the
Lithuanian pedagogues are seeking to create good distance modules to
complete with foreign ones and also to facilitate the work with students. The
distance course “Applied mathematics”, created in Kaunas University of
Technology, is presented in this paper. The lacks and advantages of such
teaching method and course respectively were found out thanks to second year
full-time and extramural students, who already studied this module,
questioning.

Keywords: applied mathematics, remote teaching, WebCT.

BBEJIEHUE

Iporpammuoe obecnieuerHrne WebCT mIMpoOKO MCHONB3YeTCsl Ui IPeIo—
CTaBJICHUSI KYpCOB M0 WMHTEPHETY WJIHM DPACHIMPEHUIO TPAJUIUOHHBIX ayIu—
TOpHBIX KypcoB. OHO paboTaer Ha cepBepe, MOITOMY IPENOJaBaTeIH H
CTY/IGHTBI JIOCTUTAIOT KypC, WCIONB3yst 0003peBaTesb HWHTEpHeTa. OTO
NporpaMMHOE O0eCHeYeHHe MO3BOJISIET OCYIIECTBIISATH OOHOBJICHHE Kypca U3
JI000r0 MecTa, TJ€ €CTh BO3MOXHOCTH IOJIB30BAThCS HMHTEPHETOM. JTHM
JUCTAHIIMOHHBIM MCTOJOM MOXXHO 06y‘IaTI)CH MHOTHUM IMpEAMCTaM, HaduHasA
TOYHBIMH HaYKaMH U KOHYasA MHOCTPAHHBIMU A3bIKaAMU.

BosmoxxnocTH nporpammHuoro obecrniedenust WebCT:

v/ IIPeICTaBUTL MaTepHall Kypca, B KOTOPBIM BXOAUT TEKCT, PUCYHKH U

3BYKH;

v/ OLIEHUTH 3HAHMSA CTYIEHTOB;

v MHTErpHpOBaTh B KyPC HHTEPHETOBBIE HCTOUHUKH;

v/ 06IIaThCA CO CTYAEHTAMH B IUCKYCCHSX, JIEKTPOHHOU MOYTOM, Oece—

JlaMHU B peaJibHOM BPEMEHH;

v omamarth HHGOPMALMIO CTYIEHTaM: OLEHKH, TECThI IPOBEPKH 3HA—

HU#, HAOJIFOICHHUE ITporpecca;
JUTsE 00JIerYeHUs 00yUEHUS MCIIOJIB30BaTh IIOUCK M CIIOBApPH;
MOoJy4aTh JlaHHBIE, TO3BOJIAIONIME aHAIU3UPOBaTh 3(P(EeKTHBHOCTH

Kypca.

AN
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1. OTIMCAHME KYPCA

I'pynna npenopaBareneil kadeapsl npukiagHod maremaTnku KayHac—
ckoro TtexHojorunueckoro yuusepcutera (KTY) B Buptyanshoii cpeae WebCT
co3any Kypc TUCTaHIMOHHOTO oOyueHms «[lpuknamnas marematwmka» [1].
Kypc coorBercTByeT wactu Marepuana akpeautupoBaHHbM B KTY monyneit
obyuenust P01B202, P001B203, PO01B204, P001B205, PO01B206, P001B207,
P001B208 «IlpuxiiagHass MaTeMaTHKay», KOTOpPbIE NpeJHa3HAYaroTCs IS
CTYICHTOB 3a0YHOTO W JHEBHOTO OTHCICHHUN pa3HbIX pakyiasreroB KTY. Lens
9TOr0 Kypca: MO3HAKOMHUTh C OCHOBHBIMH METOAAMHU DPAJOB M TEOPHH MO,
HAy4YUTh pEHIaTh THIIOBBIE 3aJa4d IO pPsANaM W TEOPUM IMOJA, HCIOIb3Ys
MaTeMaTH4ecKoe MPOrpaMMHOE oOecledeHne, MpuoOpeTaTh HABBIKM 110 HPH—
MEHEHHIO METOOB PSZIOB U TEOPUH TIOJIS IIPU PEIIEHUH MTPAKTUYECKHX 3a/1a4.

Bo Bpemsi cemecTpa CTyIeHTBI, 00y4aroLHecs 10 TOMY Kypcy, 00s3aHbl:
YCBOUTH TEOPETHUYECKHI MaTepHall,

PELINTH 3a/laull CAMOCTOSITENILHOM PadoThl,

BBINOJIHUTD 3a/JaHHs] UHTEPaKTUBHBIX IIPUMEPOB,
BBINOJIHUTD 3aJlJaHHs, KOTOPbIE OLIEHUBAIOTCA KypaTOpoM,
IPOITH TeCT.

Teopus u 3agauu 3aHUMaOT 184 cTpaHuWUpBl, 3aAauyu Uil CaMOCTO—
ATENBHON paboThl — 28 cTpanun (Bcero 293 3amad), ecTh 2 MHTEPAKTUBHBIX
npuMepa. ITocie ka0l 9acTH CTyIeHT MOKET TOTOBUTHCSA K TECTY, OTBEYas
Ha BOIPOCH CaMOKOHTpoma. /i kaxmodt uactu moaroromrieHo mo 100
BOIIPOCOB TecTa U 10 50 BOIPOCOB I CAMOKOHTPOJISl. TeCcThl COCTaBICHBI U3
TEOPETUYECKUX BONPOCOB M 3a7ad Tpex uacTed. Pe3ynbraTrel MOXKHO
MIPOCMOTPETh: TPEACTABIIAIOTCS BONPOCH], MPABWIBHBIE OTBETHI U OLEHKHU.
Bompocsl 1o ciiokHOCTH oneHuBaloTcs 1 wim 2 OanaMu M MOTYT HMETh
HECKOJIBKO ITPABUIIbHBIX OTBETOB.

st mydimero ycBoeHUsI OHATHH ObIIIM CO3/JaHbl MHTEPAKTHBHBIC YIIPaXk—
HeHus. Kaaplil CTyAeHT Mo 3IeKTPOHHOW MouTe MOoJydaeT 3aJaHHe, OLEHU—
BaeMO€ KypaTopoM. PelleHwe 5Toro 3ajgaHus CTYJEHT MOMKET IIPUCIATh
3JIEKTPOHHOHN MM OOBIYHOW MOYTON. UMCIIOBBIE 3HAYEHUS 3aJaHUS] Pa3INIHBI
JUIS Ka)XXJOTO CTyJIeHTa. DTO 3a/laHie COOTBETCTBYET JIOMAIIHEH paboTe cTy—
JIEHTOB JIHEBHOT'O Y BEYEPHETO OTIEICHUIA.

AN N NN

2. PE3VJIBTATEBI OITPOCOB CTYJJEHTOB

[Tpouutslii cemecTp Ha 3TOT Kypc OBUIM 3aperMCTPUPOBAHBI CTYIEHTHI
JTHCBHOTO M 3a0YHOTO OTJCICHHUI pa3HbIX (hakynbreToB. CleayeT OTMETHUTH,
YTO BBIMIPAB IMPOCKT MO YCTPOCHHIO KOMITBIOTCPHBIX KJIaCCOB IMpEIHA3HA—
YCHHBIX JUII OOYYCHUS MATCMAaTHKH W WHOCTPAHHBIX S3BIKOB, TPEThs YacTh
BPEMEHU TPEAHA3HAYCHHOTO IS MPAKTUYCCKUX 3aHATUH TEIeph UCTIONB3YEeTCS
JUTS DJICKTPOHHBIX MPAKTUYCCKUAX 3aHATHU C MPUMEHECHHEM MaTeMaTHIeCKOTO
nporpammHoro obecnieueHmnst MathCad. YacTe CTyIeHTOB THEBHOTO OTICIICHHUS
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BMECTO IIEPBOTO 3adeTa MPOXOIWIA KOMITBIOTEpHBIA TecT. 110 OKOHuUaHWH
cemecTpa ObutM ompomieHBl 23 crymeHTa. MX mpocwnmm B mATH-OANbHON
CHCTEME OLIEHUTH yoOCTBO Mcmonb30Banus cpensl WebCT, BHEIIHOCTE Kypca,
BOTIPOCHI CAMOKOHTPOJISI, TEOPETHUECKHH MaTepHal, MPaKTHYECKHe 3aJaHus,
MOTPeOHOCTH AMEKTPOHHOM MOYTH M TPYIIIBI AUCKYCCUH, a Takke camy (hopmy
JTUCTAaHIIMOHHOTO 0o0ydeHus. Takke CHpammBaioch, ObUIA JIM HCIIONB30BaHA
JIOTIOJTHUTEJIbHAS JIUTEpATypa U IOMOILb KOJIJIET.

BremniHocTh Kypca ObLia OlGHEHAa OT CpPeAHEH 0 OTIHYHOW (cpemHee
6 crya., xopomo 12 ctyn., orauuno 5 crya.). [lo pesynbpraram ompoca cpena
WebCT necnoxHas 1 yoOHast B MCIOIB30BaHNH JUIsl OOJIBIIMHCTBA CTYAECHTOB
(cpemnee 7 cTym., XOpomio 7 CTy.., OTIHYHO 9 cTya.). MHEHHS OIpPOIICHHBIX
pas3zeNmIuch Ha ITOTPEOHOCTH 3JIEKTPOHHOM IOYTHI M TPYHIIBI JAWCKYCCHHA

(puc. 1).

[MoTpeBHOCTL 3MEKTPOHHOM NOYTLI U rPY bl
Ouckyccui
8
o 7
e
T6
g
5
G
o 4
o
53
(0]
22
3
>z 1
0
0 1 2 3 4 5
B NOTPEBHOCTb 311, MOYT b } oueHka B Garnax
0O noTpebHOCTb rpynMbl ANCKYCCUN

Puc. 1. Pe3yabTaThl onpoca 0 NOTPeOHOCTH 31eKTPOHHON MOYTHI H
IPyIIbI JMCKYCCHI

B Ttabnuie 1 mpuBeneHBl OLEHKH BOIPOCOB CaMOKOHTPOJS, MPEACTaB—
JICHUS! ! CIIOKHOCTH TEOPETHYECKOTO U ITPAKTHYECKOTO MaTepuaa.

KommnbroTepHslif ki1acc OOJIBIIMHCTBO CTYJEHTOB OLEHWIM HA OTIWYHO
(19 u3 23). B aHKeTe ompoca CrpammiBaioch, CKOJIBKO BPEMEHH B CPEIHEM 3a
HEJIENI0 CTYIEHT 3aHMMAJICSl YCBOCHHMEM cpelbl M MaTepuana obydeHus. Ilo
MOJy4eHHBIM pe3ysbTataM omnpoca Juisi ycBoeHus cpensl WebCT 3atpa—
yuBajiock B cpeaneM 0.67 waca, Uid yCBOGHHUSI TEOPETHYECKOTO0 Marepuaia U
peuieHus 3aJjaHuii CaMOKOHTpoJsi — 1.5 waca, Afisg SJIEKTPOHHOM TOYTHI U
nuckyccun — 0.5 yaca 3a Hezedo.
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Ta6auna 1. Onenka matepuana o0y4ueHust

BaJibl OIIEHKHU U KOJMYECTBO CTY/ICHTOB
1 2 3 4 5
Y 100HOCT OTBETa HA BOIPOCHI 3 15 5
CaMOKOHTPOJIS (TECTOB)
CI0XHOCTB BOIIPOCOB ] 10 5
CaMOKOHTPOJISI
®dopma npeacTaBiIeHHs TEOPETHIECKOTO ) ) 3 5 6
Marepuana
CII0KHOCTh TEOPETUYECKOTO
P 2 6 10 5
Marepuana
®dopma npeacTaBiIeHHs IPAKTHYECKOTO 1 9 3
Marepuana
CII0KHOCTD MTPAKTUYECKOTO
p 4 5 10 4
Marepuana

JIOTIOTHUTEIPHON JUTEPaTypod M IMOMOIIBI0 KOJJIET IONb30Baimuch 10
CTYICHTOB W3 23, OCTaJIbHBIM OBLIO TOCTATOYHO TEOPETUYECKOTO M MPAKTH—
YECKOro MaTepualia IpeICTaBIEHHOT0 B Kypce. 3a1aHusl CaMOKOHTPOJISI pera—
71 19 U3 ONpOIICHHBIX CTYACHTOB, IPUMEPOM 3a/1aHHsI OI[EHUBAEMOTO KypaTo—
POM He TI0JIb30BAJICS TOJILKO OJIMH CTY/EHT. Bce onpolleHHbIe IPOXOINIIN TECT
u Ha omnpoce 21 M3 HUX OTMETHJ, YTO KOMIBIOTEPHBIH TECT JJsi HUX OoJjee
NIpUEeMJIEMOE CPEJICTBO 3a4eTa, YeM CTaHaPTHBIN KOJJIOKBUYM.

3. PE3VJIbTATBI 3AYETHOI'O TECTA

B mnepBeiii pa3z tect mpoxomwin 88 cTyneHTOB. PesynbTaTrsl mepBoro
MIPOXO0/Ia 3a4E€THOTO TECTa MPE/ICTABICHBI Ha PHUC. 2.

Cpenuuit 6amn 3ageTHoro tecta 4.42. [IoBTOpHO TecT MPOXOAMIM JBa
pa3a. IlepBblii MOBTOPHEII pa3 TecT MPOXoamIn 39 CTyneHTOB (CpemHuil Oamt
5.86). Bropo#i moOBTOpHBII pa3 TecT MpOXOauin 17 cTyaeHToB (cpenHuid 6amt
6.78).

B cpexe WebCT M0XHO TPOBEPHUTH, CKOIBKO BPEMEHH CTYICHT H3ydal
TEOPETUYECKUI MaTepuanl U IpUMepsl 3aiaHuil. Takxke BO3MOKHO IIPOBEPUTH
CKOJIbKO pa3 ObUIM pelleHbl 3aJaHisi CAMOKOHTPOJISI U NPOCMOTPETh PE3yJib—
TaThl pemieHuil. OLEHUB BpeMsl, MPOBEACHHOE B HHTEPHETE, U PEe3yJIbTaThbl
TECTOB CAMOKOHTPOJIS, 3aMEUYaeTCsl 3aBUCUMOCTb PE3yJIbTaTOB 3a4ETHOIO TECTa
OT BPEMEHH YYEHHs, OCOOCHHO OT BPEMEHH PEUICHUS] TECTOB CaMOKOHTPOJIS.
Hanpuwmep, ecnu cTyIeHT 3afaHusi CaMOKOHTPOJIS pemian mo 6-7 pas, TO ero
PEe3yNbTaThl 32a4E€THOTO TECTA BBIIIE OOIIETO CPETHETO.
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PeSyJ'IbTaTbI nepBoro npoxoaa 3a4eTHOIo Tecrta

25

20 —

KonnyecTteo CTyAeHTOB
-
&)}

0 / / / /

OueHkn [0;1) [1;2) [2;3) [3:4) [45) [56) [67) [7:8) [89) [9;10]

Puc. 2. Pe3y1bTaThl IEPBOro NpoXoJa 3a4eTHOI0 TeCTa
BBIBO/IbI

1. OGy4enue, 4YacCTUYHO HCIOJIB3YS JAUCTAHIMOHHBI METOJ, €CTh NpH—
eMIIeMbIM ISl cTyleHToB, cpegqa WebCT ynoOHa B HCIONIB30BaHUH,
BHEIITHOCTB Kypca XOpoIlee.

2. TpeOyeTrcs NONOMHUTH TEOPETHUYECKUI MaTepual W MPaKTUIECKHUE
3aganus. [logana 3asiBka B MUHHCTEpCTBO 00pa30BaHMs M HAYKU JUIS peann—
3alUM BTOPOH YacTH 3TOro Kypca (TeMbl: (DyHKIMH KOMIUIEKCHOTO IIepe—
MEHHOT'0, OTIEPallHOHHOE HCUYUCIICHHUE).

Jlutepartypa
1. Kypc mucranmmonnoro oOyudenus «lIpukmagnas waTtematuka  1».
http://webct.liedm.lt .
Summary
In these latter years the interest of remote teaching is booming. Such
teaching method is widely used in foreign countries. The distance module
,Applied mathematics”, covering three topics: number series, function series
and field theory, is presented in this work. The second year full-timer and
extramural students of Kaunas University of Technology took part in the
analysis of lacks and advantages of this module. There were found out that the
course is admissible for the students, but has to be complemented by remaining
themes of applied mathematics.

METO/J MOHOTOHHBIX ITOCJIEJJOBATEJBHOCTEN

IO0o03ac IOBennuroc Maunc
WHctutyT MaremMaTiky U MHOpMaTUKy, JIuTBa

Abstract. A method for obtaining very precise estimates of finite sums
and for proving inequalities is considered.

Keywords: finite sums, inequalities, monotonous sequences.
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1 1 1
Bce MBI HacnbllIaHbl, 4TO, HANPUMED, Pl 1—§+§—7+-~~ MaJjo—

MPUIOJCH ISl TPUOJMKEHHOTO BBIYMCICHUS Tmpenena L (pasymeercs,
L=x/4, HO 3TO K JdelNy HE OTHOCHTCS). B 3HAMEHHTOM TPEXTOMHHKE
I'. M. ®uxTeHronpna mo MareMaTudeckoMy aHanmsy [ 1] yka3slBaeTcs, 9ToO IS

JOCTHXeHHs TodHocTH 107 oreHku HyxHO 6path 5-10% uneHos (MMeercs B
BUJY, UTO B HEPABEHCTBE

I 1 1 1 1 1 1 1 1 |
< P + 5 5
357 10°-3 10° -1 357 10°-1 10° +1
pasHOCTH A BepXHeil M HIDKHEil OIIEHOK cocTaBiseT MeHee 107 )
CyIIecTByeT €IUHBI METOJ| YJIyUYIICHHS MOMAOOHBIX OICHOK, KOTOPBIN
OyJeM Ha3bIBaTh METOJOM MOHOTOHHBIX MOCIICAOBATEIbLHOCTEH. et MeToaa
H3JI0XKHUM Ha MPUMepe MPUBEJCHHOTO Psijia.

ITycts
L=—+—+---=S§,+R,,
-3 5.7
rae
S’1:_+L+...+;’
-3 5.7 (4n-3)(4n-1)
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2 2
= =+ + ..,
" (4n+1)(4n+3) (4n+5)(4n+7)
Onenum R, . C on1HOM CTOPOHBI,
2 2 2

R, < + + +ee=
(An+1)(4n+3) (“4n+3)4n+7) (Gn+T7)(4n+11)
_ 1 N /2 1/2 N /2 1/2 _
dn+1 4n+3 4n+3 4n+7 4n+7 4n+11
1 172 1 1

n
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4dn+1 4n+3 8n+2 (4n+1)(4n+3)
C npyroii CTOpOHBI,

2 2
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(4n+1)(4n+5) (4n+5)(4n+9)
1/2 1/2 1/2 vz 1 ,

= - + - + =R .
dn+1 4n+5 4n+5 4n+9 8n+2 "
CrenoBaTenbHo, yxe 31ech A, = R’ —R! <1/(16n) . A nockonsky
" _ 4n+5 < 4dn+5 _ 4dn+5 _ 1
" 2(16n* +16n+3)  2(16n° +16n—5) 2(4n+5)(4n-1) 8n-2

B
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TO MBI TAKXKE UMEEM OLICHKY
1/8n+2)< R, <1/(8n—-2).

Wrak, u olleHKa CHHU3Y, U OLIEHKa cBepxy umeroT Bua 1/(8n+k). Jlerko
MPOBEPHUTh, 4YTO THoOcHenoBarenbHOCTh S, +1/(8n+2) Bo3pacraer, a
nocnenoBaTenbHocTh S, +1/(8n —2) yObiBaer. i kaxxnol u3 HUX nojdepeM
HOCTOSIHHYIO A Tak, 4TOOBI OCIIEA0BATeIBHOCTE S, + R! BCE ellle MOHOTOHHO
BO3pactana, a S, + R, MOHOTOHHO yObBama. Ilockomsky S, — L, To mpu
3TOM OyzeT

S,+R, <L<S,+R,.

3aiimMeMcsl ociIe10BaTeNIbHOCTEIO S, + R, . OHa yObIBaer, eciu

Sn+1 + R;l,+1 < Sn +R:5
2 1 1
+ < ,
(An+1)(@n+3) S(n+1)+k Sn+k
1 4

< >
(An+1D)(4n+3) @n+k)8n+8+k)
64n’ + 64n + 16nk + 8k +k* < 64n> +64n +12,

16nk +8k +k* <12,
u Haubonbliee k , yAOBIETBOPSIOLIEe MOCIEIHEMY HEPABEHCTBY IIPU BCEX 71,
paBHo k=0.
AHAJIOTUYHO TOCIIeOBATENBHOCTE S, + R, Bo3pacraer, eciu

16nk +8k +k*> >12 . (1)
CrenoBarenbHO, JOCTATOYHO B3SATh &k =1/2, ¥ MBI TOy9daeM OLICHKY, Ha
MOPAJOK JIyHILE TPEHKHEN:
;<Rn <L, A, <%.
8n+1/2 &n 128n
MoxHO neiicTBOBaTh TOHBIIE: HepaBeHCTBO (1) HaM MOACKa3bIBaeT, YTO
€CIIH HE CUNTATh K IOCTOSIHHOM, TO €My YAOBIECTBOPSIOT, HAIPUMED, 3HAUCHUS
k , Ipu KOTOPBIX
3
dn+2
HenpuatHOCTE COCTOMT NUIIB B TOM, YTO TENEpb Kk 3aBUCHT OT 71, H
YCIIOBHUE BO3pACTaHUs S, + R] YCIOXKHSACTCS:

2 1 1
+ > .
(4n+1)(4n+3) 8n+8+k,, S8Sn+k,

16nk +8k 212, Te. k2=

bynem uckate noxxonsmue k, B Bune k, = K/n. meem
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2(8n+8+ K /(n+1))8n+K/n)+(16n> +16n+3)(8n+K/n)>
> (160> +16n+3)(8n +8+ K /(n+1)),

48n° K +48nK +19K +2K* > 24n(n +1),
W BHAWM, YTO JUIA BCEX /1 HEPaBEHCTBO BBINOJHACTCS Jub npu K >1/2, a
HauMeHbIMM TakuM K sBisercs K =1/2.
Ananornyno st yOsBaunus S, + R) HyKHO MomoOparh Kak MOYKHO
Goxipmiee K , yIOBIETBOPAIONIEE HEPABEHCTBY
48n(n+1)K +19K +2K* < 24n(n +1), 2)

a MOCKOJIbKY sicHO, 4To 2K <1, TO mocrarouHo OpaTh
2K+(19K+K)/(24-2)<1, 116K <48, K <12/29.

Urak,
1 1 5
———— <R, <—F—, A<——.
8n+1/(2n) 8n+12/(29n) 58-64n
KcraTu, s JOCTHKeHMs TOYHOCTM 107> Temeph JOCTaTOYHO B3ATH
n =6, — Kakue yX TaM ThICSIYH YJICHOB!
Jnst GostpIeil HarMsIAHOCTH TIPUBEAEM COOTBETCTBYIOIINE OLECHKU VIS 7T
(m1s /4 pasHocts A B 4 paza MeHbIIe):

n=1 3137<8+ ! 7r<§+;<3,14208,
3 2+1/8 3 2+3/29
n=2 314139<8+£+;<ﬂ'<§+i+;<3,14205,
3 35 4+1/16 3 35 4+3/58
n=3 314156<8+i+£+;< §+i i+; <3,14177,
3 35 99 6+1/24 3 35 99 6+1/29
n=4 314158<8+i+i+i+ ! <m<
3 35 99 195 8+1/32
<§+i+i+i ;<3,14167,
3 35 99 195 8+3/29-4
8§ 8 8 8 8 1

n=5 3141590<—+—+—+—+—+——< <
3 35 99 195 323 10+1/40

8, 8,8, 8, 8, 1
3 35 99 195 323 10+3/29-5
Pazymeercsi, OIIEHKHM MOXKHO CTPOWTH HauWHas He ¢ n =1, a ¢ OONMBIINX
3HaueHud n . Hampumep, ecnu cuuTarte, 4To B HepaBeHCTBE (2) n>5, o K
st R" MOXXHO Opath U3 yCIOBHS
2K + (19K +2K*)/(24-30) < 1,

T. €. Oparb, ckaxeMm, K = 0,49 (3T0 3Ha4YeHHUE, KaK JIETKO ITPOBEPHUTH, yJOBIE—

<3,14164.

TBOpSIET HEPaBEHCTBY), ¥ Torna R{ =1/(40+0,49/5),
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8§ 8 8 8 8 1
<—t—F—F—t—

3 35 99 195 323 10+0,098
IlomoOHast mpolleaypa YIydlIeHHsS OLEHOK IMIPOBEAEHa Takxke Ui

V4 <3,141596....

OeckoneuHoro mpousBeneHus Bammuca (Wallis) s ymcna Jr , (hopmyitsl
Crupmuara (Stirling) mnst n! u ap. Pazymeercs, yrounerus 6oiee 3HAYNMEI B
Cllydae MEJUICHHOW CXOAMMOCTH K Tpelely, OJHAKO B KaXIOM Cllydae OHH
HPENCTaBISAIOTCS BHYIIUTEIBHBIMHU, €CIIH YYECTh JIEMEHTapHOCTh METOIA.

Ecnu He rHaThCcs 32 04eHb OOJIBIION TOYHOCTBIO, TO METOJ COBCEM IPOCT
B IpuMeHeHHH. [IpopeMoHCTpHpYEeM 3TO Ha MpUMepe PelIeHHUs ,,IIKOITBHOMH
3aa4H.
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>£+L—; >0,21.
15 13 4013
Jluteparypa

1. ®uxrenromsy '"M. Kypc ougpghepenyuanvnozo u unmezpanvrozo
ucyucnenusa. T. 2, TocyaapCTBEHHOE HU3IATENICTBO TEXHHUKO-TEOPETH—
yeckol utepaTypsl, MockBa—Jlenunrpan, 1951.

Summary

Suppose that for some value we have sequences of lower and upper
estimates (for example, a sequence of partial sums of the series for the num-
ber 7). As a rule, such estimates are not very useful because of their slow
convergence large number of summands. The method presented makes it
possible to obtain estimates when only several (for example, two or three)
summands are applied.

GENESIS OF PROFESSIONAL STUDY PROGRAMME
FOR SECONDARY SCHOOL MATHEMATICS
TEACHERS

Janis Mencis, Visvaldis Neimanis
University of Latvia, Latvia

Abstract. The professional study programme for secondary school
mathematics teachers (hereinafter referred to as SP) is at the moment before
big changes. As a famous poet has said “the one shall stand only if it changes”,
for us to exist it is the very moment to change our SP. Though, in fact, we are
not looking forward to changing this programme, for it has received many good
references and comments on international level during the conferences.
Besides, the development of teaching methods and their role in mathematics
methodology shall also be discussed.

Keywords: bachelor studies, credit point, master studies, method for
teaching mathematics, professional study programme for secondary school
mathematics teachers, teaching methods.

Historical Aspect of the Problem

Referring to the results of works from previous conferences, for example,
[3], there is an impression that SP has reached its maximum (speaking in
mathematicians’ language), but the real life imposes its demands, and
revaluation of values takes place whether reasonably or not this can as well be
discussed.
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By taking into account the Bologna Declaration and Lisbon Prime
Minister Agreement, and the latest achievements by Estonia and Finland, we
will focus on the following subjects during the conference:

e Are the traditional courses (Programming and Computers I, Algebra I,
Analytical Geometry, Mathematical Analysis for Mathematicians |1,
Mathematical Logic, Programming and Computers II, Algebra II,
Mathematical Analysis for Mathematicians II, Programming and Computers
1II, Mathematical Analysis for Mathematicians III, Numerical Methods I,
General Psychology, Theory of Probability, Differential Equations,
Mathematical Analysis for Mathematicians 1V, Numerical Methods II,
Mathematical Statistics, Numerical Methods III, Complex Theory of Alternate
Functions, Methodology for Teaching Mathematics I, Course Work,
Methodology for Teaching Mathematics II, Elements of Functional Analysis,
Methodology for Teaching Mathematics I1I, Educational Practicum (12 weeks),
Educational Practicum (12 weeks), Diploma Thesis) regarded as a Sacred Cow
or is it possible to divide the courses into the two following parts. Firstly, to
divide the course mechanically, i.e. separating the Master Programme
(2 + 3 =5). Secondly, to change the whole system and develop new courses.

e What is the role of internship, how many credit points should be
given? Is it necessary for a student of Master studies to have an internship at
school?

e What is a Diploma Thesis? Is it a shadow of a Course Work?

e Has any research been carried out approving the advantage of the
programme 3 + 2 in promotion of the state’s scientific potential?

e [s the development of the programme 3 + 2 achievement by the
Programme Director of Latvian Academy of Sciences?

There are several classification types distinguished for the teaching
methods. Three classification types of the teaching resources published in the
Latvian language [1] can be found where the teaching methods can be
classified according to the following:

e didactic tasks;

e knowledge sources;

e the system of techniques for organising the students’ cognitive
operation.

Speaking about didactic tasks, there are three groups of methods:

e methods for provision of knowledge;

e methods for improvement of knowledge or perfection of abilities and
skills;

e methods for examination of knowledge.

Considering the knowledge sources or teaching resources chosen by
teachers, the following methods exist:

e verbal methods;
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e studying by books;

e visual methods;

e practical methods.

Concerning the system of techniques for organising the students’
cognitive operation there are the following methods:

e explanatory illustrative;
memory enhancing;
problem explaining;
heuristic;
exploratory.

Explanatory illustrative and a memory enhancing method provide ready
knowledge, the other three stimulate active cognitive processes.

If we want to improve the content of the course methodology for teaching
mathematics considerably, we have to think of how this course can be acquired
on the basis (during the time) of existing credit points.

Solution of the Problem

Speaking about the teaching methods the following requirements,
according to Maslo, should be observed when choosing a teaching method to be
applied in secondary school:

1. Methods should evoke students’ mental activity. They should gratify
the cognitive interest of students and ensure the possibility of self-realisation in
studies.

2. Methods should enhance independent and responsible study process of
students, by applying abilities and skills of mind, emotions and will as well as
the competence of studying, social and cultural competence, and exploratory
methods.

3. Methods should improve students’ cooperative studying, independence
and self-educating according to the needs of students for solving a problem.
Project works and exploratory methods can be used here.

4. Methods should provide a possibility for students to use their
knowledge, skills and abilities during communication. Interactive methods can
be used here.

5. A narrative method can be used for memorisation and individually
associated cognition of information.

6. A dialogue method ensures the cooperative planning of students’
studies, interaction of evaluation and self-appraisal, co-responsibility and
independence, cooperation competence and experience, changing the role and
functions of a teacher, where a teacher actively participates in socially cultural
communication, acts as a consultant and observer.

7. A project method allows students to acquire, use and increase their
knowledge, skills and abilities by expressing their personal attitude, proving
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themselves at work together with other students while carrying out a task of a
study.

8. A bilingual method is a method employing a foreign language in the
process of studying and communication through acquiring several subjects and
reading particular (applied) texts.

9. A translation method is used to obtain information through acquiring
several subjects and by translating particular (applied) texts.

10. Methods should comprise all social forms: work in groups (at projects)
in order to acquire information individually through the process of cognition,
understanding and exchange of information, frontal work in order to present the
obtained information at a class, cooperative (by pairs, with colleagues and in
groups) and individual — in order to exercise one’s skills and abilities, and for
carrying out mutual assessment and self-appraisal.

A complete implementation of these methods during the course of
teaching mathematics is impossible. Thus again Phoenix is rising from the
ashes; academic education should not be taught concretely and practically, as
an academically educated person can acquire different subjects him/herself. But
a question of how many students will be spoilt while a teacher achieves an
excellent professional level remains unanswered.

Thinking about a further development of SP, it seems, the essence of the
problem does not lie within the course’s restructuring, but in our indecisiveness
and mutual intolerance. This might be a subject for another conference, though
the following suggestions will be discussed:

e [t is necessary to develop models for courses, which might be divided
into smaller courses giving them concrete titles and avoiding such as
Methodology I, Methodology II etc.

e Pedagogical internship should be introduced within the programme of
master studies for it would increase the level of professional qualification.

e No objection should be made towards a suggestion to establish
common courses together with the students specializing in other subjects in the
first or second study year.

e Leading teachers (professors, lecturers) should be involved in the
process of preparation of Course Works and Diploma Papers.

e The cooperation of Latvian University and the Ministry of Education
with regards to the establishment of professional study programmes should be
fostered.

Conclusions:

e Transition to the system of 3 + 2 seems realistic and supportive.

e The issue about pedagogical internship remains unclear.

e The issue with regards to teaching methods should be looked from the
point of view of critical thinking.

e Overview on solutions of problems for the proposed critical thinking
methods might be as follows:

142



Proceedings of the Conference Teaching mathematics: retrospective and perspectives

A problem

A critical thinking method to be used

Inability to see interconnections,
regularities

Preparation and formulation of a task

Inability to see links of a studying
subject with the real life

Situation analysis
Solving practical tasks
Project

Inability to see analogies,
associative images

Role, Addressee, Type/Genre,
Theme (RATT) Strategy
Project

Question session

Lack of imagination

[ ]
e RATT Strategy
e Question session

Lack of communicative abilities

e Cooperative studying

Inability to ask questions

Question session

° 4‘Cube5,
Passive participation while Map of thoughts - “idea spider”
acquiring a new subject Brain storm

A five row poem
Critical reading

Inability to learn on individual basis

Critical reading
Cooperative studying

Inability to read mathematical texts

e Critical reading

Inability to deal with problem
situations

e Preparation and formulation of a
task
e Paradoxes

Participation of students having
different levels of knowledge in the
common process of studying

e Cooperative studying

Lack of quick reflexes

e RATT Strategy
e A discovery poem
e Map of works (diary)

Inability to make self-appraisal
about the achieved during studies

e Map of works (diary)
Cooperative studying

Inability to take on responsibility

Cooperative studying

Stereotypes about mathematics as a
study subject

Project

Situation analysis
A five row poem
A discovery poem
Paradoxes
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COURSE OF TOPOLOGY IN TALLINN UNIVERSITY
MATHEMATICS CURRICULA

Aleksander Monakov
Tallinn University, Estonia

Keywords: metric space, topological space, topology.

Topological structures belong to basic structures of mathematics and
therefore the course of topology should be the important part both of
mathematician and teacher of mathematics education.

The objective of this course is to provide basic knowledge in general
topology and surface topology. It is the obligatory subject from the bachelor
level mathe-matics programme (see [1]); 3.0 ECTS, 36 hours of lections
(totally 80 hours including the independent work).

Course Outline. Metric spaces, equivalence of metrics. The notion of a
topological space, examples. Comparison of topologies. Continuous maps.
Quotient space and product topology. Compactness and connectedness.
Invariants of the group of topological transformations. Surface topology.
Euler’s theorem for convex polyheda. Elements of topology in school
mathematics.

Learning methods are based on lectures and independent work with study
literature. There are home assignments, two in-class tests.

The examination grade is based on two in-class tests.

This course is the natural setting for basic notions of analysis like
continuity and such fundamental results like Intermediate Value Theorem (If
f: [a; b] — R is continuous, then f{x) assumes every value between f{a) and (b))
and Extreme Value Theorem (If f: [a; b] = R is continuous, then f{x) assumes
both a maxi-mum and minimum value). From the viewpoint of topology it is
seen that these results are simple manifestations of the very natural notions of
connectedness and compactness, respectively, and from this vantage the proofs
of these results (as well as their generalizations) become extremely simple,
almost obvious.

Also it is the underpinning of modern geometry. Using topological
methods we can construct a great variety of interesting geometric objects

144



Proceedings of the Conference Teaching mathematics: retrospective and perspectives

previously unimagined. We discover that certain seemingly isolated curiousities
such as Euler’s formula for polyhedra are the tip of an iceberg of a beautiful
connection between algebra and geometry.

A good familiarity with the mathematics related to calculus of functions of
many real variables is a prerequisite for the course. This includes countably and
uncountably infinite sets, equivalence relations, continuity of functions of 7 real
variables and convergence of sequences of points in n-dimensional Euclidean
space. Some knowledge of linear algebra is helpful in dealing with higher di-
mensional Euclidean spaces. Also the familiarity with the notion of transfor-
mation group is assumed.

The main purpose of the course is to generalise and to renew the basic
facts and notions of mathematical analysis and geometry. The most part of this
course is considerably abstract. Unfortunately there is too little material for
generalisations and usage because the courses of functional analysis and diffe-
rential geometry start up only in master study (see [2]). But a serious support is
given by the parallel course “Transformation Groups in Geometry”.

Let us consider the detailed content of the course. It is devided into 5 parts.

I Metric Spaces

1. The notion of metric space. Examples.

2. Open balls in different metrics (mainly on a plane).

3. Open sets in metric space.

4. Open sets in different metrics.

5. Closed sets in metric space.

6. Continuous maps in metric spaces. Criteria of global continuity.

Several metrics are considered here in order to make the statement more
illustrative and visual.

Metrics on a plane:

d.(P, Q) =\/(x1 —x2)2 +(y, -, )?> — Euklidean metrics,

d\(P, Q) = |x1—xo| + 1 — 2 metrics in “city geometry”,
dr(P, Q) = |x1— x2| + D(y1, ¥2), D — discrete metrics.
The corresponding unit balls are presented in Figures 1-3.

ny

Figure 1 Figure 2 Figure 3
Euklidean topology Euklidean topology non-Euklidean topology
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Some other metrics:
b
Clony dif. )= max | /() =2(0)| R )= [1/(0~g(x) | dv
a

where only continious functions f: [a; b] —R are considered.
I1 Topological Spaces (main notions)

7. The notion of topological space. Examples.

8. Subspace of topological space.

9. Closed sets in topological space.

10. Interior of subset of topological space.

11. Closure of subset of topological space.

12*. Kuratowski operator.

13. Clasification of points with respect to a given set (boundary points,

interior points, isolated points etc.). Boundary of set.

14. Base of topology. Base of open neighborhoods at a point.

15. Determination of topology by means of local bases.

16. Comparison of topologies.

17. Problems solving: Topologies on a plane defined by local bases,

interior, closure and boundary of set, comparison of topologies.

Examination work I (themes 1-17).

A good opportunity to make so abstract subject more interesting and vivid
lies in constructing of several non-Euklidean topologies on the plane by means
of bases of “typical” open neighborhoods of points (a local base at every point).
We remain the following well-known theorem, which is formulated in terms of
points of the plane.

Theorem. Let us assume that for every point P of the plane X=R x R
there is a family Bp of subsets of X such that the following conditions are
satified:

B1° Bp# & foreach P € Xand if U € Bp, then P € U,

B2° if U, U, € Bp, then thereis U € Bpsuch that Uc U, N U,;

B3° if Ue Bp and Q € U, then there is V € By such that V' U.

Then there is a unique topology T on X for which Bp is a base of open
neighborhoods at every point P. This topology consists of all subsets G of X
satisfying the following condition:

xeG < JUeB, | UcG. )

Some examles of such constructions are regardered below (Figures 4 — 9).
Each figure can be considered as a “typical neighborhood” at point P, other
neighborhoods are the homothetic images of it. Neighborhoods at any other
point are obtained by means of parallel translation. Which figures determine a
base of open neighborhoods in the sense of above-mentioned theorem?
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In case of positive answer students ought to construct interior, closure and
border for some given set on a plane (see e.g. Figure 10). They also must
compare just find topologies with the Euklidean one. Such problems aid
students to adopt the essential notions of general topology.

Figure 4 Figure 5 Figure 6
P ] |
/// P . %
| | |
Figure 7 Figure 8 Figure 9

In case of positive answer students ought to construct interior, closure and
border for some given set on a plane (see e.g. Figure 10). They also must
compare just find topologies with the Euklidean one. Such problems aid
students to adopt the essential notions of general topology.

?;:» "/////'

Figure 10
III Classification of Topological Spaces. Continuous Maps
18. Axioms of separation.
19. Metrisation of topological space.
20. Continuous maps in topological spaces.
21. Connected sets and spaces.
22. Continuous image of connected set.
23. Compact spaces and sets.
24%*, Criteria of compactness.
25. Continuous image of compact set.
26. Dense and nowhere dense sets.
27. Separable spaces.
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IV Basic Topological Constructions

28. Homeomorphic spaces. Topology as a “gum-geometry”.
29. Product spaces.

30. Topological quotient space.

31. Examples of quotient spaces.

32. Pasting of topological spaces.

V Topics in Surface Topology

33. Simplest topological invariants.

34. Euler’s theorem for convex polyhedra.

35. Regular polyhedra.

36. Two- and one-sided surfaces. Orientable and non-orientable surfaces.
37. Closed surfaces in Euklidean space.

38. Topics of topology in school mathematics.

Examination work II (themes 18-38).
The treatment of surface topology is less formalized and more intuitive

because the students are yet not familiar with differential geometry.

Some topological facts and ideas are considered even in our school

textbooks. Therefore the proof of Euler’s theorem for convex polyheda should
be elemen-tary (see e.g. [3]).

Serious problems are connected with scarcity of modern teaching

literature. We use some Estonian and Russian books such as [4], [6] — [8] and
materials made by our teachers [5].
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OBOCHOBAHME HAYYHO-METOJUYECKOI'O
NCCIEJOBAHUA

HNpuna HoBuxk
benopycckuii Tocy1apCTBEHHBIH NeJarornieckuii yHUBEPCUTET UMEHU
Makcuma Tanka, benapychb

Hayuno-MeTouueckne WcCIeIOBaHUS JOJDKHBI  OBITH  OOOCHOBaHBI.
KoMroHeHTaMn Hay4HOTO OOOCHOBAHMS SIBIISIOTCS: MPOOJIeMa HCCIECIOBAHUS,
1eJIb UCCIIeIOBaHMUs, OOBEKT HCCICOBAHUS, IPEAMET HCCIICIOBAHUS, THITOTE3a,
3a1a4nd  HcchaenoBaHus. IlociemoBaTeIbHOCTE KOMIIOHEHTOB OOOCHOBAHUS
3aBUCUT OT COJEP)KaHUA HCCIenoBaHHMA. Yalne BCero OHa NPHBOIMTCS BO
BBEJICHUH M OBIBAaET CIEAYIOLIEH: aKTyaJIbHOCTh IPOOIEMBI — Lelb — 00BEKT —
MpeAMET — THII0Te3a — METO/I0JIOTMYECKasi OCHOBAa — Hay4Hasi HOBU3HA, TIpaK—
THYECKass 3HAYMMOCTb, JOCTOBEPHOCTb. B Iiemom e CTpykTypa Auccepra—
IIMOHHOT'O UCCIICAOBAHUS MPHUHSTA OBITh TAKOM:

1. OOmas  xapakTepucTHKa padOTBI, COJepKamas  CIeAyIoIIHe
TIOJIOKEHHS: aKTyalbHOCTh HCCIICIOBAHMSI, CBA3b pabOTBl C KPYHMHBIMH
HayYHBIMH IpOTpaMMaMH, TEMaMH; LEeTH U 337add HCCIIENAO0BaHUs; OOBEKT 1
IpenMeT HCCIIEI0BaHMs; THIIOTe3a, METOJOJIOTHS M METOIBl HCCICIOBAHUSA,
Hay4yHasi HOBH3HA M 3HAYMMOCTH TOJIyYEHHBIX PE3yJIbTATOB; IMpPAaKTHYECKas
(oxoHOMHYECKas, COLMAaNbHAs) 3HAYMMOCTh MOJNYYEHHBIX PE3yJbTaTOB;
OCHOBHBIE TIOJIOXKEHHS AUCCEPTALMU, BEIHOCHMBIE HA 3aLUTY, JMYHBIA BKJIAJ
COHMCKaTeNns; ampoOamus pe3yjbTaTOB HCCIENOBaHMS, OIyOJIMKOBAaHHOCTH
Pe3yIbTaToB, CTPYKTYpa M 00BEM HCCepPTalHH.

2. OCHOBHOE COAEpXKaHHE IUCCepTalldd Pa3feNeHo Ha IJIaBbl U Iapa—
rpadsl. Kaxnprit maparpad comepxur pestome. Kaxxaas riaaBa conpoBokaaeTcs
BBIBOJIAMH.

3. 3akiroueHre N0 JMCcepTalui. B HeM packpbIBaeTcsl pellieHne 3a/1ad
UCCIeNOBaHNs ¥ OOOCHOBBIBAIOTCS HaydHas HOBH3HA M IIpaKTHYeCKas
3HAYMMOCTB TOJIOKEHHH, BBIHOCHMBIX Ha 3alIUTY; ONHCBHIBACTCS IOCTIKCHHE
eI 1 TIOATBEPXKICHUE WM OTPULIAHUE BHIIBUHYTON paHee THIIOTE3bI.

KoMnoHeHThI HAYYHOT 0 Coaep:xanue u cylmecTBo
HCC1eJ0BAHNSA HCCIe10BATe/IbCKOM AesiTeJIbHOCTH
1. [IpoGnema nccnenoBaHUs Heuccnenosanusie, HEIOCTaTOYHO  pa3pado—

TaHHbIC, HEHW3BECTHBIC, MaJ0 W3yYCHHBIC aK—
TyaJbHBIC CTOPOHBI TMENArOTHYECKOTO IMPOoIec—ca,
MMEIOIUE TEPCIEKTUBHOEC 3HAYCHHE W  Ha—
MpaBJICHUE.

2. llens uccneaoBaHus OcHOBHasi HIes HCCACIOBAaHHUS, YTO JODKHO OBITh
JNOCTUTHYTO B pe3y/ibTarte IPOBENCHUS HAy4HOU
paboThI; YTO HOBOTO BHECEHO B CoAepKaHue, (hOpMbI,
METO/IBI, TEOPHIO 00yUEHHUsI MATEMATHKE U T.JI.

3. I'umotesa OCHOBHAsT TEOPETUYECKAasl KOHICHIHS HCCIIe—
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KommnoHneHTBI HAy1IHOT0
HCCJICJOBAHUA

Coaep:kaHue H CYIECTBO
HCCJIEIOBATEIbCKOI IeITeILHOCTH

NOBaHWs,  cojepkamias  OpryMEHTHPOBaHHBIE
MIPENONIOKEHUS O CBS3M MEXKIY Ipelia—TaeMbIM
aBTOPOM  TI€/larOTMYECKMM  BO3JCHCT—BHEM Ha
00yu4aeMbIX M BO3MOXHBIMU PE3yJIb—TaTaMH 3TOTO
Bo3zaelicTBus. ['mmore3a ¢popmy—nupyeTcss 0ObIYHO
0 CXeMe: eClH ..., TO ..., TaK KaK
B mocnennme romel QopMmyna HamHMCaHUS THITO—
Te3BI CIeAyIOomast: MPOU30UAET TO-TO U TO-TO, €CIIN
Hampumep, rumore3a W3  JIOKTOPCKOW
mucceprauu N:  ypOBeHb  MaTeMaTHYeCKOTro
pPasBUTHS C YYeTOM AaKTyaJbHbIX M IOTCH—
LMAILHBIX BO3MOXKHOCTEH y4alllXcsi B yCIO—BHAX
muddepeHIpoBaHHOTO O0yYeHHsT MO—KET OBITh
BBISIBICH W TOBBINIGH, €CIH:  pa3paborath
MpOLeypy M KPHUTEPHH CO3IaHUS yCTOHYMBEHIX
TOMOTEHHBIX, T€TEePOT€HHBIX TPyHI (KIAaCCOB) IIO
MaTeMaTHKe JUIsl y4a—IIUXCsl CPEIHEro M CTapuIiero
IIKOJILHOT'O BO3pacTa ... ¥ JIp. (BCero 4 mo3uium).

4. O0OBEKT UCCIIeqOBaHUS

YeTko OrpaHUYCHHAasA 00J1acTh MeJarori—4ecKoro
Iporecca, noexaias ucCi€10—BaHuIo

5. lIpenmer uccnenoBanus

Ta cropoHa ydeGHOro mpolecca WIH Meaaro—
TMYECKOrO  SBICHHUS, KOTOpas BbIOpaHa Ui
HCCIIeJOBAHUS

6. 3amaun MCCIeq0BaHUS

Te KOHKpEeTHBIE MOJOXKEHHUs, PEIIeHHEe KOTO—PBIX B
COBOKYITHOCTH TIpMBENET K JI0Ka3a—TeJbCTBY
THIIOTE3bl M JOCTHKEHUIO TTOCTAaB—IICHHBIX LieJeil B
obnacTi comep)kaHWs, METOAUKH, ¢GopM JubO
CpeacTB OOYYEHUs U T. 1.

MGTOZ[I)I HucciIeJ0BaHusd MOT'YT OBITH Ppa3JINYIHBI. Cpezu/l HUX MOTYT OBITH U

TaKHE:

— TEOpeTHIeCKOE UCCIICAOBAHHE IPOOIEMET;

— aHaJuM3 MEeNaroruuyeckoi, IMCUXOJOTMYECKOH, HaydHO-METOAUMYECKON
JUTEPATyphI 10 MaTEeMaTHKE;

— UW3y4YeHHE NepeF0BOro MeIarorndeckoro OIbITa;

— W3y4YeHHE U aHAJIN3 IIPOTpaMM;

— M3y4Y€HHE W aHAJIU3 MHHOBAIMOHHBIX METOJIUK;

— COCTaBJICHHE YUEOHBIX TOCOOUIA IO KypCY;

— HaOJro/IeHUE, aHKETUPOBAHUE, COOCCEIOBaHIE, KOHTPOJIbHBIC U TIPO—
BEPOYHEIC PaOOTHI, IKCIIEPTHAS OIlCHKA pa3pabOTaHHBIX MaTEPHAJIOB;

— MeJarormyeckui HIKCIepUMEHT;

— HCHOJIb30BaHNE THATrHOCTHYECKON METOINKH.

K crienmanbpHBIM MeTOIaM MOTYT OBITh OTHECEHBI:
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1. MynsTUIITMOpOBaHUE, UKIOTpadus, XPOHOIUKIOTpadHs, KHHOIN—
kJorpadus, BuAnoMarHuTopoHHas 3aMich, MyJIbTUMEINA, HHTEPMEINA.
TeH3zoMeTpus U TLE30METPHUSL.

XpOoHOMETpAK.

Oxkynorpadusi.

OnexTpodusnonornyeckue Metoasl [1; 5].

MeTtoibl MaTeMaTu4eckoi ctaTuctuk [3; 10].

JlenoBas mpe3eHTarusl.

Hcnonp3oBaHne CPEACTB BBIYMCIUTENBHOW TEXHHUKH, HH(POPMaTH—
3aIl 1 KOMMYHHUKaIWH B cepe 00pazoBaHUsL.

Ha mepBbIif B3rIIsi1 KaxKyTcsi HECOBMECTUMBIMH 1 B3aMMOWCKITIOYAIOITIMHI
TaKWe TOHATHS KaK TBOpUYECKas aKTUBHOCTh W mojpaxkanne. OmHako, 3T0 He
coBceM Tak. Brimarommmiics yaensiit JI.C. BBIrOACKuMiA mucal, 9To CymECTBYeT
HETPaBWIBHBI B3IJIT HAa TOApPaKaHWE, MOJ €CIH «s MOoApaXkai, TO
MOJIpa’kaTh MOXKHO BCEMY, deMy yroaHo. Ilcnxonorn pa3o0maqmim 3TOT B3I
U TIOKa3aJld, YTO YENOBEK MOApaKaeT TOJBKO TOMY, YTO JIEKHT B 30HE
COOTBETCTBEHHBIX BO3MOXKHOCTEH uenoBekay [2] Ctumyn mpuMepa B mporecce
0o0y4eHus] MpenarnonaraeT 3HaKOMCTBO CTYJEHTOB C TBOPYECTBOM JIYYIIHX
yuuteneit Pb. Ilpumepamu mx paOOTBHl CTUMYJNHPYETCSl MX COOTBETCTBEHHAs
TBOpYECKas aKTHBHOCTb.

Onny 1 Ty e popMy pabOTHI yUHUTEINsI OPraHU3yIOT TI0-Pa3sHOMY U OMH H
TOT K€ YYUTENb B pa3HbIX Kjlaccax paboTaeT HeWAEHTHYHO. Peanmzarms unen
pedopmbl  0Opa3oBaTenbHOW W TPO(ECcCHOHANBFHON IIKOJBI CIIOCOOCTBYET
OOHOBJIEHWIO M HAKOIUICHWIO HOBOTO OIBITA MPENOJaBaHWS MaTeMaTuku. B
HACTOsIIee BpeMsi 0COOYI0 aKTyalbHOCTh MPHOOpenu mpobiemMbl 0000meHus,
MIEPEIOBOTO TEAATOTNIECKOTO OIBITA U €r0 BHEAPEHHS B 00y4EHHE CTYICHTOB
— OyIymux yuurteneil MaTeMaTHKH.

B mpaktuke oOydeHHs CTYAEHTOB MBI UCIOJB3YEM CIIEAYIOLINE METOJBI
U3Y4EHHUS NIEPEJOBOTO OINBITa PAOOTHI YUHUTENEH MaTeMaTHUKH:

— W3y4YeHHEe Hay4YHO-TIEIaTOTHYECKON W HAyYHO-METOMUYECKOH nTepa—

TYpBI 110 0000IIEHHUIO OMBITA MTEAArOTNIECKOT0 TBOPUECTBA;

— TeMaTUYeCKHe BCTPEUYH-BBICTYILICHUS JYUIIHX YUUTENEH;

— W3yYeHHWe NyOJMKaluid y4WuTelei-HOBaTOpoB 00 ombITe paboTHl C
YUaIUMHCS;

— TIPOCMOTP M aHAIW3 KHHO(WIEMOB Jy4YIIMX YPOKOB YUHTENeH-
HOBAaTOPOB;

— OCBEIIECHHE OIBITa MEJaroruyeckoro TBOPUYECTBA yUYHTENEH MareMa—
THKH TIpEnoaBaTelsiMi (aKyJIbTEeTOB Ha JICKIMAX, MPAKTUIECKUX H
71a00paTOPHBIX 3aHATHAX CO CTYICHTAMH;

— LeneBble 0030pHBIE 3KCKYPCHHM B HAYYHO-METOIMYECKHE KaOHHETHI
WHCTUTYTOB YCOBEPUICHCTBOBAHUS YYHTENIEH, B pa3IMYHBIC THITBI
IIKOJT;

— Ha0IIoIeHWEe W aHaIW3 Pa3IM4YHBIX (OPM JEATENBHOCTH YYHTEIs

PRI NPR WD
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MaTeMaTHKd B IIKOJE B TIEPHOJ MPOXOXKIACHHUS IearorHuecKoi
TIPAKTHKH;

— 0030pHBIE TyONWKAIMM IperojaBaTeNied WHCTUTYTa MO pacmpo—
CTPaHEHMIO OIIBITA PAOOTHI JYUIINX yUUTENEH MaTeMaTHKY;

— O3HaKOMJIEHHME C pPEe3yJIbTaTaMH JUCCEPTALMOHHBIX HCCIIEJOBaHUN
YUHTENEH;

— W3yYeHHEe ¥ aHauM3 omnblTa paboThl  yuuTened (UHAIHCTOB
«Pecry0iMKaHCKOrO  KOHKypca YYHTEIb ToAa «XpyCTalbHbIN
JKYPaBIb»».

Takast mocneoBaTeIbHO YCIOXKHSIOMAs —IIeJIeHaNpaBieHHass paboTa co

CTyZGHTaMH Ha JeJle CHOCOOCTBYeT WHTErpallil TEOPUH | TPAKTHKH
(hopMHpOBaHNS OCHOB METO/IMYECKOHN KYJIBTYPbI OyAyIIero y4uTes.

Summary

Reform of an average comprehensive school and the subsequent behind it
reform of the higher school, a long-term operational experience in it convince
that sharp necessity for carrying out of in-depth studies on the following
perspective directions of the theory of training to mathematics in the
pedagogical higher school has ripened, connected with reforming system of
multilevel preparation of the teacher of the dual speciality, use of computer
technologies at monitoring procedure of knowledge of students; creation
electronic or it is computer - focused textbooks and computer training
methodical complexes, etc.

VIRTUAL DISTRIBUTION OF TREES BY DIAMETER
CLASSES

Rudolfs Ozolins

Latvia University of Agriculture, Latvia

Abstract. Forests are the main natural resources of Latvia. Almost the
half of area our country is covered with forest, and the significance of natural
resources monitoring and inventory is constantly growing. Some extraordinary
problems from forest inventory can be solved only by creative modification and
improving mathematical methods of ordinary course. Designing tree
distribution by diameter classes without direct measurements in forest is a
typical example of such problems. It is recommended to design a virtual tree
distribution by mathematical simulation based on accessible in archives
information about actual forest stands. The great economic effect can be reach
to carry out suggested virtual distribution as convenient tool for forest
estimation.
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Keywords: diameter classes, extraordinary solving problems, height
curve, isosceles hyperbola, mathematical simulation, modal diameter, normal
distribution, standard derivation, tree trunk, virtual distribution.

Some problems for students of not mathematical professional lines are
caused by low interest of mathematics if the teaching process is routine, not
bright. There can help to create interest the successful choice of significant,
extraordinary problems. It is important that solving those problems can not be
realized without creative modification and improving mathematical methods of
ordinary course. A typical example from forest inventory will be demonstrated
in continuation.

Almost the half area of Latvia is covered with forest, and the significance
of natural resources monitoring and inventory is constantly growing. For
sustainable management of forests a variety of information about the resources
is needed. The necessary information, certainly, can be got by direct
measurement all trees, but it is very labour consuming process. If, for example,
tree trunks distributions by diameter classes for all grown-up forest forming
trees of Latvia are needed, than all adult inhabitants of our republic during
some weeks cannot realize such vast measurements. It means, we need to look
for another solution.

In archives of forest owners is collected in course of time a large amount
of heterogeneous information about forest recourses. Unfortunately, that
information is “hidden treasure” and cannot be applied without unification. The
classical methods of mathematical statistics are not suitable for obtaining
standard parameters of forest stands by using heterogeneous information. That
is the main reason why some original recommendations where suggested by
author of this paper for solving diverse tasks of forest inventory. For example,
original is designing the trees distribution by the diameter class without direct
measurement of trees dimensions. Necessary calculations can be carried out in
extraordinary way by using two original empirical formulas and modified
iteration method. It is important that applied formulas are suitable for
extrapolation and useful for accurate approximation of investigating values in
maximum wide interval. Analytical expressions for named connections where
founded after permanent researching work carried out by author of this paper.
Empirical formulas and they parameters are published in several issues (look at
“References”). Nine In this case equation of isosceles hyperbola and modified
density function of normal distribution are suitable.

It is proved that isosceles hyperbola is excellent curve for approximation
of monotonous values. Here “monotonous value” is the height of trees.
Equation of isosceles hyperbola is the mathematical model of height curve. A
smoothing the heights of measured trees can bee carried out by formula:

H=Hy+——",
K-D+C
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here D — diameter at breast height (1.3 m) of tree, cm;
H —height of tree, m;
K, C— parameters.
It is convenient to calculate parameters by using inverse transformation:
1
H-H,
In result, first power equation regarding to the inverse values is obtained.
If two points are given, system of linear equation can be easy got after inserting
co-ordinates of two points:

~ ' _kse b oad —1 ks L
H\-H, Dy Hy—-H, D,

=K+C~i.
D

In reviewed case one point is determined by given average values. It is
supposed the second point is unknown and can be changeable.

Modification density function of normal distribution is well-founded
by theory of mathematical statistics. Tree trunks distribution by they thickness
is dependent from a lot unknown factors and by that reason must be normal.
But, in reality, small trees dry up considerably faster than big trees and,
gradually, the left asymmetry of distribution is forming. In general, the density
function of normal distribution is defined by equation:

-
2

FCops)= \/1275

s

e 2

The symbols used conventionally are:

x —distributed normally, continuous, random quantity;

1 —average value of variable quantities;

s —standard deviation;

7=3.1415927, ¢ =2.7182818.

After adaptation to conceptions and terminology from forest sciences:

e The variable quantity x is equal to the changeable breast-height
diameter D.

e The mean variable quantity y is replaced by the modal breast-height
diameter D,,,;

e The standard deviation s is calculated using the formula:

§= (Dmax - Dmod)/c-

The constant ¢ is dependent on forest stands homogeneity and the
selection of sample area. Investigation was carried out on the basis of sample
area measurements obtained from the Latvian Forestry Research Institute
“Silava”. It was proved the constant ¢ varied from 1.8 to 2.7. The mean value of
c is equal to 2.5. A wrong choice of the constant ¢ can be a source of systematic
mistakes. This problem calls for additional investigations.
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In reviewed case the mean variable quantity g is determined by given
average values. It is supposed the standard deviation s can be unknown and
changeable.

Mathematical modeling has created new, in former days unexpected
possibilities for solving diverse tasks of forest inventory. A variety of data
about forest resources collected for a long time by various methods is needed,
for instance, by forming a mathematical model of forest stands and using it for
evaluation forest stands. Successful utilization heterogeneity information is a
great problem of 21% century.

Presented article contains example of results such investigations. It is
designing of virtual tree trunk distribution by diameter class. Virtual
distribution is obtained without direct measurements. It was possible by using
mathematical simulation and original iteration method. Above named equation
of isosceles hyperbola as mathematical model of height curve and modification
of normal distribution density function were applied.

The essence of mentioned method can be shortly explained in following
way to describe sequence of necessary actions:

1. Calculation co-ordinates D; and H;. for first point on isosceles
hyperbola

2. Specification the value of modal breast-height diameter D, .

3. Selection changeable co-ordinates D, and H, from centre of allowed
interval.

4. Selection changeable standard deviation s from centre of allowed
interval.

The changeable values or quantities must be gradually altered. Each
selection of numerical values must be tested to compare with know
information. The better result after testing nine selections is chosen as centre
for next cycle. Step or interval of alteration must be shorted for 50% and so
forth. It is, usually, sufficient to carry out three, four cycles and highest possible
precision is reach.

Virtual height curve (isosceles hyperbola) and virtual distribution of trees
by diameter classes (modification of normal distribution density function) are
ready for diverse computations connected with forest inventory and estimation
natural recourses.

Project “Economic evaluation of forest stands in Latvia” has started last
year. Investigation about virtual distribution of trees by diameter classes has
taken significant place in named project as essential component of algorithm
for necessary calculations.

Process of designing virtual distribution, simultaneously, is elegant
solving one of extraordinary problems, extremely needed for making teaching
process of ordinary course of mathematical statistics brighter, interesting for
students of not mathematical profession lines. Special course “Mathematical
modeling of forest stands™ as experiment was adapted first time last year for
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master students from Faculty of Information Technologies. It is reason at
present to suppose that experiment was successful. It is impossible to
overestimate the significance of extraordinary methods in ordinary course of
mathematical statistics for creating interest about that branch of knowledge.
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Conclusions

e Significance of natural resources monitoring and inventory is
constantly growing. For sustainable management of forests a variety of
information about the resources is needed.

e In archives of forest owners is collected in course of time a large
amount of heterogencous information about forest recourses. That information
cannot be applied without unification.

e Several original methods were suggested by author of this paper and
tested in the course of time. Some of these methods are proved and
recommended for everyday applying in forestry sciences and practice.

o The isosceles hyperbola is excellent curve for approximation height of
trees in dependence from diameter at breast height (1.3 m).

e Modification density function of normal distribution is well-founded
by theory of mathematical statistics as equation of virtual distribution of trees
by diameter classes.

e Investigation about virtual distribution of trees by diameter classes has
taken significant place in project of economic evaluation forest stands in Latvia
as essential component of algorithm for necessary calculations.

Process of designing virtual distribution is elegant solving one of
extraordinary problems; such material is extremely needed for making teaching
process in ordinary course of mathematical statistics brighter, interesting for
students of non mathematical profession lines.

MATEMATHUKA B KAYHACCKOM
TEXHOJIOI'MYECKOM YHUBEPCUTETE
C1940T. 1O CEIroJHA

Buamanrac IoBuiac Ilekapckac
Kaynacckuit TexHOMOTHYeCKHHA YHUBEpCUTeET, JInTBa

Abstract. The history of faculties of mathematics at Kaunas University of
Technology since 1940 to this day is presented in this work. Curricula and
programs of mathematics taught for students of technological specialities are
analysed. Tendencies of modifications of mathematics programs contents are
considered.
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B ynuBepcurere mm. Burayraca Bemukoro B Kaynace, koTopbri ObIT
OTKpHIT B 1922 1., ObUTH ABE MaTeMaTH4deckue Kadenpsl — Kadeapa reoMeTpin
u Kadempa mareMaTmdeckoro aHammza. B 1939 r. obe stu kadenpsl BMecTe
(haKyITbTETOM €CTECTBEHHBIX HAayK W MaTeMaTHKH OBUIM IEPEBEJCHBI B
BuinbHIOCCKMI YHUBEPCUTET.

Pabotars B BuibpHIOCCKMII YHHMBEPCHTET IIE€PELUIM W BCE H3BECTHBIC
JUTOBCKHAE MaTeMaTuku Toro BpemeHu: mpod. 3. XKemaiituc (1881-1969),
npo¢. B. bupxumika (1886-1964), nom. O. Cranaiituc (1905-1988), mom.
I1. Katumroc (1903—-1995).

B ynuBepcurere B Kaynace ocraics TexHuueckuii (akynbTeT, Ha OCHOBE
koroporo B 1940r. Obumn co3maHbl 1Ba QakynbTera — CTpOUTENBHBIA 1
Texunomormyecknii. CrymeHTaM »3THX (aKylbTeTOB, a TaKXe OyIynmMm
(hapmanieBTaM, mpernoAaBajiach BbICIIAs MareMmaTwka. [loaTomy B aBrycre
1940 r. 8 KaynacckoM yHHUBepcuTeTe ObUIa yupexkaeHa Kadeapa MaTeMaTHKH 1
MeXaHuKH, Kotopas ¢ 1 okrsOps 1940 r. mpeoOpazoBaHa B JBE OTACIHHEIC
Kagenpbl — MEXaHUKH W MaTeMaTHKU. JTa JaTa M CUNTAETCS JHEM OCHOBaHMS
kadenpsl MareMaTHku B KayHacckoM yHHBEpCHUTETE — MpEIIIECTBEHHUKE
KTV.

[TepBbIM 3aBemyrolmuM Kadenpbl MaTeMaTHKH ObUl Ha3HaueH mpod.
I1. CnaBenac (1901-1991), xoTophIif B Havaie HEMEIKOW OKKymarmu B 1941 .
6bu1 yBoueH. I1. CnaBenacy B 1940 r. npunuiock HabupaTh COTPYAHUKOB IS
kagenpsl marematukn KayHacckoro yHuBepcuTeTa. B ocHOBHOM 3TO ObLIM
JIFO/TM, JTO ATUX MOp pabOoTaBIINE YUUTEIIIMI MAaTEMAaTHKH B Pa3HBIX THMHA3MAX
Jluteel. Paborath Ha Kadenpy Takke IpHIIENT M HadalbHUK pachop—
MHPOBAaHHOTO OKKYNAIlMOHHBIMH BJIAcTSMH [ JTaBHOTO ympaBieHUS TIO
BOOPY’KEHHUSM IOJIKOBHUK JINTOBCKOW apMHM JOKTOp MaTeMaTHYECKHX HayK
IT. JIecayckuc(1900-1942), xotoperii Bckope Obum apecroBan HKBJ/] wu
penpeccupoBaH.

B 1941 r. 3aBenyrommm kadenpsl Obu1 HazHaueH pom. A. FOmka (1902—
1985), xoropelif mpopaboTam Ha ATOH JOKHOCTH O  3aKPBITHSA
OKKYTIallMOHHBIMHU BIIACTSIMU yHUBepcuTeTa B 1944 r. Cpean BHOBb NPUHSTHIX
coTpyaHukoB kadeapsr Obu1 U Y. Matynenuc (1906—1993), B 1945 r. craBuimii
3aBEIYIONUM Kadenpoil U mpopaboTaBIIKMi Ha ATON JOmKHOCTH 10 1968 . B
1944 r. MHOTHE COTPYIHHUKH Kadeapbl SMATpHpoBany, a A. FOmka coBeTCKUMHA
OKYyNalMOHHBIMU BJIACTSIMM OBLI apecToBaH M 3akKiIOueH B Jarepb B Cubupn
[1]. Ha xadenpe ocrancst mums W. MaryneHuc, KOTOpbIH M HaOpajl HOBBIX
corpynaukoB. B 1950T. Ha ocHOBe KayHacckoro yHmBepcuTeTa OBLIH
VUPEeKICHBI N1BA MHCTUTYTa — MeIUIMHCKAN W monmtexHuueckuii (KIIN). B
MOCTIeTyIONIHe TO/Il Hadalcsd WHTCHCHUBHBIA pocT ymcia cryneHTtoB B KIIU,
JIOCTUTIINHA cBoero amores B 1968 rofy, a 3areM cTaOMIM3MPOBABIIMICA Ha
nBa pecstwietus. IlapamnensHo Hawancss pocT M 4HCIa IpernojaBaTresieh
kadenaper Mmarematuku. Tak, B 1944 r. ux Obuio 3, B 1951 1. —7, B 1955 1. 15,

158



Proceedings of the Conference Teaching mathematics: retrospective and perspectives

B 1962 1.—30. MOXHO BHAECTH TPH NEpHOIA, KOT/a 3HAYUTEITHHO YBEIH—
YUBAJIOCh YHCIO TepcoHana. [lepBwrif ckadok mpowmsomen B 1951 r., korma
YHCJIO MePCOHaa yABOMIOCH IO CPaBHEHHIO C OBIBIIMM 10 3Toro. [IpmunHa
Takoro pocra— yupexaeHue KIIM kak OTAEIbHOrO By3a, €CTECTBEHHBIM
00pa3oM BbI3BaBIIEE POCT YHUCIAa CTYAEHTOB. BTOpoil ckauek OTHOCHTCS K
1955 r., Korja 4ucio nepcoHana BHOBb yIBOMIIOCH, 3TO BBI3BAHO POCTOM YHCIIA
crynentoB ¢ 1859 crynentoB B 1950 . 1o 3615 cryaenroB B 1955r1. [2].
Tpernii ckadok npounsomen B 1962 r., korjga Ha ocHOBE KadeIpsl MaTeMaTHKH
ObuTH yupexeHbl ABe Kadenpsl — Kadeapa BbICHICH MaTeMaTHKH M Kadenpa
NPUKIIaIHOW MaTeMaTHKU. DTH JIBe Kadeapsl B TedeHue rnocienyomux 30 et
NIPUHAUISKATN Pa3HbIM (QaKyJIbTeTaM JI0 Tex mop, moka B 1993 r. B KTV 61
YUpeXJIeH HOBBIH (aKyJIbTeT (QyHIAaMEHTAIbHBIX HayK , B KOTOPBIH M ObIIH
nepeBeIeHbl 00¢e KadeIphl MAaTEeMaTHKH.

KommuecTBeHHBIN ckadok 4mcia mepcoHana B 1962—-1968 romax depes
7—-8 JneT compoBOXKAAICA M KaueCTBEHHBIM CKAadykoM. BmecTto 4 momeHTOB B
1960/61 yu. 1. B 1978/79 yu. r. Ha kadenpax yxe padoTatoT 35 JOIEHTOB. DTOT
CKa4OK B OCHOBHOM OOYCJIOBHJIM BBITYCKHUKH BBICIIMX IIKON JIUTBBI, sSApO
KOTOPBIX ~ COCTaBSUIM  BBIIYCKHHKM  MareMaTtuueckoro  (akyiabTeTa
BunbHiocckoro yHuBepcurera, npumeamme B 1960-1970 romax paborath
accucreHtaMu B KIIWM. MHorme u3 HHMX 3aTeM MOCTYNWIM YYHUTHCS B
acIMpaHTypy, a IMOcje 3aIlUThl JIUCCepTalii, BEpHYINCh paboTaTh Ha CBOU
Kagenpol.

Ho 1940 r. crymentsr TexHudeckoro ¢akyiabTeTa YHHBEPCHUTETa WM.
Burayraca Benukoro B Kaynace ekuun no MareMaTuke moceniaiv BMECTE CO
CTyzAeHTaMH (aKyIbTeTa eCTECTBEHHBIX HayK M MaTeMaTuku. Ilocne mepeBoxa
sToro (akynpreTa B BHIBHIOCCKMH YHHUBEPCHTET, BHOBb YUPEKACHHAS
kadenpa MaTeMaTHKH JOJDKHA ObUla pa3paboTaTh HOBBIE IMPOTPaMMBI IO
MaTreMaTuke M TOATOTOBUTH HOBbIe ydeOHble mocobus. B 1943 r. ynmanock
u3aarh Toibko | wacth yueOHuka W. Bamykonwmca (1911-1999) , Beicmias
MaTematuka““ [3]. bosbliie Bo BpeMsi HEMEITKOW OKKyIHaluu He ObLIO U3aHO HH
onHoro yuedHoro rnocobust. ITo xuure Y. Banykonunca, npenHa3HaueHHOMN 1Ist
cTyneHToB TexHonornueckoro QakyibTeTa, MOXKHO CYIUTh O COAEPIKaHUH 00
o0beMe Kypca MaTeMaTHKH, MPENoJaBaBIIerocs B TO BpeMs.. JTO ObIT Kypc
AQHAJMTHUYECKON T€OMETPHUH, M3JI0KEHHBIH KOOPAWHATHBIM METOJIOM, a TaKkKe
KJaccudecknit Kypc aud(epeHnraTbHOr0 W HHTETPANbHOTO  HCUYHCICHHMS,
CBOUM COJEp)KaHHNEM M YPOBHEM W3JIOXKEHHS OUYCHb ONM3KHHA K Kypcy,
n3NoXeHHoMy B kHure M. Martynenuca ,,Bricirass matematnka® [4], BepBbIe
KoTopas Obuta m3mana B 1950 . Crmemyer OoTMETHTBH, YTO STOT y4eOHWK U.
Marynenuca ObUT TIEPBBIM OPHTHHAJIBHBIM yYEOHHMKOM II0 BBICHIEH MaTeMa—
TUKE Ha JIMTOBCKOM SI3BbIKE, M3JAHHBIM B IIOCICBOCHHOE BpeMsl. DTOT y4eOHUK
BeIIepkan 4 w3maHus (mocnenHud pa3 oH Obul m3gaH B 1968 r.), Ha Hem
BOCITUT@HO HE OJIHO TOKOJIEHHE JINTOBCKUX MHXEHEepoB. Pasymeercs, ceromns
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3TOT Y4EOHHK YK€ yCTape, MOCKOJIbKY N3MEHMIIACh HE TOJIBKO MPOTpaMma, HO
M METOANYECKHE yCTAaHOBKH MPETOAaBaHNs MATEMAaTHKH B BY3€.
[Ipoananmm3upoBaB y4eOHbIE IUTAaHBI YHHBEpcHTeTa WM. BwurayTaca
Benmnkoro B KayHace, MOXHO clenath BBIBOA, YTO MaTeMaTHKE B y4eOHOM
mpolecce  OTBOAWIOCH JODKHOe Mecto. Tak, B yueOHOM IIIaHe
Texunomornyeckoro ¢axymnprera B 1941/42 yu.r. cka3aHo, 4YTO Ha
MEXaHHYEeCKOM U D3JIEKTPOTEXHUYECKOM OTAEJICHHU BBICIIAs MaTeMaTHKa
IpernojaeTcsa Ha MepBbIX AByX Kypcax: Ha I u II cemectpe eit otBomuTca 5+4
HesenbHbIX yaca, Ha Il u IV cemecTpe 2+2 HexenbHBIX yaca, U3 KOTOphIX 1+1
4yac MpeIHa3HAYaINCh A BEKTOPHOIO HCUUCICHHA. DTOT Kypc B TO BpeMs
NpenofaBayicsi KakK OTAeNbHas JWCOMIUIMHA. B mporpammy  Bblcmied
MareMaTukd OblTa  BKIIIOUYEHA  aHAJMTHUYECKas TeoMEeTpusi, KOoTopas
IpenofaBajach  KOOPAWHATHBIM  MeEToAoM,  auddepeHIuansHoe U
MHTETPATbHOE HCUHCICHHE, TEOpHs BeposiTHOcTed. Takke BBICKa3bIBAIOCH
MHEHHE, YTO HY)XHO YCHJWTh NpErojaBaHWe MaTeMaTHKH Ha [ Kypce.
[Tpeamnonaranock [5] Ha MEXaHMYECKOM M AJICKTPOTEXHUYECKOM OTIEICHUU
BMECTO 5+4 HenenbHBIX 4YacoB BBeCTH 6+5 HemelbHBIX dacoB. OgHAKo, 3TO
HpeIUIokKeHHe He ObUIO MOJHOCTBIO MPETBOPEHO B KU3Hb. XOTS B NPHUHIUIE
YHCIIO yueOHBIX YacoB, OTBEJCHHBIX ISl MaTEMaTHKH, ObUIO yBenuueHo. Tak, B
y4eOHOM IUIaHE JJIEKTPOTEXHUUECKOTO OT/AeNeHHs [6] ObUT U TaKoi BapHaHT:
BbICIICH MaTrematuke Ha | cemecTpe oTBoAMNUCH 5+4 HenenbHBIX yaca, Ha Il
cemectpe — 4+3 HeznenbHbIX Yaca, Ha Il cemecTpe — 343 HeanenpHBIX Yaca U Ha
IV cemectpe — 2+2 HenenbHbIX yaca. Haunnas ¢ 1945 r. Beicias MaTreMaTuka
MPenoAaBalach Ha TEPBBIX JBYX Kypcax B COOTBETCTBHM CO CTaHIApTHBIMHU
s CCCP mporpammamu. st 6omsmmHCTBa crienpanbHocTer KITW BIcmas
MaTeMaTHKa TIperoaBanack 4 ceMectpa 1mo 4+4 HenelbHBIX Yaca B KaKIOM H
OXBaThbIBaJla HE TOJNBKO KIACCHYECKHH Kypc anddepeHnnansHoro Hu
UHTETPaJIbHOTO HCYUCICHHS, HO M TEOPHIO KOMIUIEKCHOTO MEpPEMEHHOTrO,
OIlepalliOHHOE HMCYUCIICHHE, YPAaBHEHHS MaTeMaTHueckod (M3HKH M Ipyrue
crenuanbHble TJaBbl BbICIIEH MaTeMmaTuku. Crexyer OTMETUTh, 4TO
nporpamMMa Mo BBICIIEH MaTeMaThke Oblila coJiepikaTenbHON U HachleHHOW. C
1991 r. Havanace peopraHu3anus INpernoAaBaHUs MaTeMaTHKU. B mepByro
odepeslb 3HAYMTENFHBIE W3MEHEHHS MpPETeprent y4deOHbIe IUIaHBI, KOTOphIC
TENeph YK€ COCTaBISUINCh CaMHMH By3aMH 0e3 UbMX-THOO yKa3aHWH.
Pemennem Cenata KTV Boicmield MareMaTuke OTBeAeHO 12—16 KpeauToB u
OHa mpenojaercs Ha nepBbiX ABYX Kypcax. Kype I u II cemectpa mocesiiexn
JJIEMEHTaM JIMHEHHON anreOphl W aHANIUTHYeCKOW reomerpnu, auddepeniu-
aJbHOMY U MHTErpajbHOMY ucuucieHuto, Ha Il cemecTtpe mpenonmaercst mpu-
KIaJHas MaTeMaTHKa, I[porpaMma KOTOpOH ajanTupoBaHa K crenuduke
¢axynprera. Tak, Hampumep, Ha MexaHumdeckoM (GakyabTeTe H3YJalOTCsA
YHCIIEHHBIE METO/IbI, Ha (haKyJIbTeTe DIEKTPOTEXHUKH U aBTOMATUKH — TEOPHs
KOMIUIEKCHOTO MEPEMEHHOTO U OIEpallMOHHOE MCYUCIICHHE, Ha (aKyybTeTe
Wudopmarnku — anredpanyueckue CTPYKTYpbl 1 MaTeMaTH4eCcKOe MPOrpaMMHu-
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poBanue. Becb IV cemectp mpenonaercst Teopusi BEPOSITHOCTEN U CTATHCTHKA.
[Tponzomnuto cokpamieHne HeAeNbHBIX YacoB, NpEeIHA3HAYEHHBIX I Kypca
MareMaTuky. Tak, ceromHs Ha MexaHHn4ecKOM U JIpyTuxX (akyJIbTeTax TEXHO-
norndeckoro mpoduns Ha I m Il cemectpax Mmaremaruke otBomutcs 3+3
He/lebHbIX yaca, a Ha Il u IV cemectpax — 3+2 HexenpHBIX yaca. MI3MeHeHUS
mpeTepriena U mporpamMma. MeHbllle BHUMaHMS YIEISIeTCsl Kypcy aHaluTH-
YEeCKOW TeOMETpUH, KOTOpash MpEenojacTCss BEKTOPHBIM METOJIOM, OoJiblie
BHUMaHHs yJIeNsieTcss MeToJaM JuHeWHoW anredpel. Kypc nuddepenim-
AJIFHOTO M MHTETPAILHOTO HCUUCIICHHUS CTall 00JIee CoKaThIM.

Ocoboe MecTo 3aHMMaeT IIporpaMma II0 MareMaTHke (akyiabTeTa
ConnanbsHpIX HayK M (akynpreTa YmpaBieHHs W 5KOHOMUKH. Eif B yueOHOM
IUTaHE OTBEIEHO BCEro 8 KPEeIuTOB M OHa Mpemnojaercs Iuilb Ha | kypce.
W3znaraercs ycedeHHBI Kypc aAn(¢EepeHInaIbHOr0 W HHTETPAIBHOTO
WCUYHCIICHUS, TEOPHS BEPOSTHOCTEH M 3JEMEHTHl JHMHEHHOTO IporpamM—
MHUPOBaHHH.

B nocneanee Bpems M3MEHWJIACh U METOJAMKA NpOBeAcHUs 3aHATHN. Ha
III u IV cemecTpax NpakTUYECKHUE 3aHATHS IPOBOAATCS B KOMIIbIOTEPHBIX
KJIaccax C UCIIOIb30BaHUEM IIPOTPaMMHBIX CPEACTB.

[Mockonbky kadenpbr marematukn KTY ¢ 1993 r. cramm KypupoBaTh
CHeUuanbHOCTh ,,[IpHUKiagHas MaremMaTHka™, BO3HUKJIA HEO0OXOIMMOCTh B
MOJITOTOBKE M YTEHUHM HOBBIX JUI1 Kadeap KypcoB, OCOOCHHO CBSI3aHHBIX C
MareMaTukod (HUHAHCOB W cTpaxoBaHWs. Tak, coTpyaHuUKamu Kadeap
MaTeMaTUK{ TOATOTOBJIEHBl W YHTAIOTCS VIS CTYAEHTOB, OOYdYalOIIMXCs IO
CHEINaIbHOCTH TPHUKJIATHON MaTeMaTHKH, CIEAYIOMNe KypChl: TEOpHUs HIp,
Teopusi pHCKa, MaTeMaTHKa CTPaxOBaHMWSA JKH3HM W HMMYIIECTBa,
MOJIETTMPOBaHNE TIPEATPUHIMATETbCKIX CHCTEM, MHBECTHINOHHAS
MaTeMaTuka H Jip.

3a 10 mocnegHux JyeT corpynHuku Kadenp wmarematukun KTY
MOJTOTOBMIIN U U3/aJIU BCe HEOOXOAMMBbIE yUEOHUKH M METOIUUECKHE TIOCOOUs
JUISL CTYJICHTOB TEpBBIX JABYX KypcoB. B 19962000 r. uznaH NBYXTOMHBIM
yuebnuk B. Ilekapckaca ,, JluddepeHimaibHoe U HHTETPATEHOE UCYHCICHUE ,
B 2000 r. yueOHMK A. AkcomaiiTuca ,,Teopust BEpOSITHOCTEH M CTaTHCTHKA™, B
2004 r. yueOnuk B.Ilexapckaca u A. [lekapckeHe ,,DNEMEHTHI JTHHEHHOW
anreOphl ¥ aHAJTMTHYECKOH reoMeTpun™. DTH 4 KHUTH OXBaThIBAIOT BECH KypC
MaTeMaTHUKH, M3JIararoIuncs JUIs CTYICHTOB TEXHOJIOTUIECKUX
cnenuansHocTed KTY.
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Summary

Historical information on the modifications which had been taking place
at faculties of mathematics of Kaunas University of Technology during the last
65 years is presented. It is shown, that the programs of mathematics varied
significantly several times. Last modifications have taken place 10 years ago.
The content of the today's program basically meets the requirements of SEFT -
the organization dealing with problems of engineering education.

GEOMETRY COURSES FOR MASTER STUDENTS IN
MODERN ELEMENTARY MATHEMATICS: RECENT
TRENDS

Liga Ramana
University of Latvia, Latvia

Abstract. In this paper some aspects of teaching geometry to master
students — future math teachers and using dynamic geometry systems in the
learning process are considered.

Keywords: dynamic geometry systems, geometry.

Mathematics as a scientific discipline is based on a human interest and
ability to comprehend cognitive matters quantitatively and in a form of abstract
models. As an educational subject, it improves a strictly successive way of
thinking and provides the most expressive examples of rational cognition.
Along with empirical methods, mathematical methods are widely used in
Sciences. Geometrical systems are the most important among mathematical
models in Sciences. It should be mentioned also that the Geometry course is the
first where the pupil meets the extended deductive system and the demands of
strict logical deduction.

Therefore Geometry should be considered as one of the basic disciplines
at school, and its’ teachers should be strongly prepared.

Unfortunately, during many education reforms that had started with good
intentions but resulted in a cheerless decline, the content of school geometry
course has been constantly reduced. This happened also during 90—ies of 20"
century. The high school students were allowed to choose on their own the
disciplines to study. As the result, the number of lessons in mathematics,
physics and other exact disciplines declined dramatically: many students
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decided to choose the subjects of humanitarian type because they can be
acquired with much less effort.

The result was a considerable decline in the mathematical knowledge and
skills of those graduating from high school. This process was especially
significant in the area of geometry that has been considered by most teachers
and students as less important than algebra and / or elements of calculus. Of
course, there were (and are) exceptional students and even exceptional schools,
but they hardly constitute a statistically significant group.

So the teaching of geometry cries for immediate improvement.

Nevertheless, the total number of lessons in school has been reduced, too
(e.g., we are learning only 5 days a week now), many new disciplines have
been introduced (informatics, economy etc.), a strong accent is put on foreign
languages. So the situation can be improved only through the intensification
and enrichment of remaining lessons. This can be done only if you have
qualified teachers. But the students who will be math teachers in future
themselves are the products of the “reduced” educational process. So the
university education must also fill gaps in their preparation. Mainly this is done
during the master studies, as little attention is paid to geometry during first
years at university.

The branch of mathematics master studies at the University of Latvia,
“Modern Elementary Mathematics and the Didactics of Mathematics”, pays
serious attention to this problem. Courses "Modern Elementary Geometry” and
“Affine, Projective and Combinatorial Geometry” are obligatory for the
students of this branch. Besides this, the courses “General Methods of
Elementary Mathematics” and “Practice in Olympiad Problem Solving” contain
large portions of geometry. Geometrical algorithms constitute an important part
of the courses “Combinatorial Algorithms” and “Elements of Discrete
Mathematics”.

We give as example the programs of two courses in this area.

Modern elementary geometry (4 credits)

1. Geometrical transformations: rotation, homotethy, parallel shift,
symmetry, inversion.

2. Power of the point, radical axis and centre.

3. Methods for proving geometric inequalities.

4. The methods of correspondence between qualitative and quantitative
assertions.
4.1. Incidence Theorems.
4.2. Vectors in geometry.

Affine, Projective and Combinatorial Geometry (4 credits)

1. Various geometries as transformation groups. Erlangen program.
The group of affine transformations. Affine invariants and their uses in
elementary geometry. The parallel projection as an example of affine
transformation.
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3. Central projection and its uses in elementary geometry problem
solving. Polar transformation.

4. The group of projective transformations. Interpretations of projective
geometry.

5. Classical problems of combinatorial geometry in Euclidean plane.

6. Geometrical objects in a discrete plane.

7. Elements of the geometry of fractals.

The increase of the “discrete” part of geometry in teacher’s education is
the most important change during some last 10 years. It reflects the fact that
discrete and algorithmic components of mathematics start to play a crucial role in it.

Other important change is the possibility to use rich instant reading
Internet resources (see [1]) containing not only a vast number of textbooks,
problem books and supplementary texts, but also collections of pictures and
dynamic applets. The development of electronic teaching aids is usually a part
of master thesis of the students — future math teachers (see [2]).

Nevertheless, the most important changes follow from the possibility to use
dynamic geometry systems, such as Cabri Geometry, The Geometer’s
Sketchpad and Geonext. (see [3] —[5]).

Let’s consider it in a more detailed way.

There are three main advantages provided by dynamic geometry systems
(in further DGS).

A. The possibility to draw precise picture.

Usually it’s not hard to make one precise picture on the blackboard “by
hand”. The problems appear when this picture should be changed due the
course of solution: additional elements must be added, some lines must be
erased, and another copy of the initial figure or fragments of it must be made.
All difficulties are cancelled using DGS.

B. The possibility to use the animation.

They are especially useful considering geometric transformations. All
isometries can be demonstrated explicitly; with a little more effort, the same
can be done for similitude, inversion, affine and projective transformations. The
demonstration of continuous transformation process is extremely instructive.
The animation also allows to demonstrate how geometric constructions are
carried out.

C. The possibility to make “at once” figures for various configurations of
the elements of the problem.

There are many formulations in geometry problems admitting different
interpretations: internal / external tangency of circles, being inside / outside the
segment AB when belonging to the line AB, being acute / right / obtuse for a
triangle, etc. DGS provide possibilities to draw figures for all possible cases
making a single program; moreover, the cases can be continuously transformed
one into another demonstrating this process on the screen.
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An example is demonstrated on Fig. 1. and Fig. 2, related to the following
problem.

Problem. A circle r touches the circles vl and r2 at M und N
correspondingly.

Prove that the line MN passes through the point of intersection of common
external / internal tangents of vl and r2.

Fig. 2. The case of internal tangency of the circles.
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This possibility, especially when combined with the animation, provides
tools for stimulating the ability of setting and checking hypotheses; it is crucial
for creative acquiring of any subject.

Also following features of DGS are very useful in teaching / learning

praxis:

we can develop macrotools for useful constructions and save them,

we can make measurements and calculations,

we can introduce the coordinate system and obtain analytical
representations for the elements of the figures,

we can add the text to the figure,

we can use various colours, bold and thick lines, “full” and “empty”
points, etc.

Along with theoretical courses and computer skills, problem solving is an
important element in teacher’s preparation. The school — level problems are not
only ones the attention is paid to.

Mathematical competitions have become an important element of
mathematical education today; see [6] An adequate attention to it is also paid in
master students’ preparation. Contest problem sets provide rich material for
developing problem — solving skills of the students. They can be used also as
illustrations how to apply the abovementioned approaches.
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COMPUTING APPLICATION FOR MATHEMATICS
IN VILNIUS COLLEGE IN HIGHER EDUCATION

Jovita Saldauskiené, Vytautas Virkutis
Vilnius college in higher education, Lietuva

Abstract. There are investigated the problems of mathematics computing
in the teaching process. The authors are sequentially working on the
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improvement of computing in the mathematics lessons as well as of trainings
methodic. A lot of experience is gained. In 2005 it was made the research of
the students’ opinion from where we can tell that about 80% of the students
would prefer mathematics with computing. But this does not have a significant
impact on the advancement index of the students. It is necessary to continue the
researches, to gain further experience and keep working on the improvement of
the teaching methodic on the mathematics with computing.

Keywords: computing, mathematics, students.

There are investigated the problems of mathematics computing in the
teaching process in the work. The modulus of mathematics abilities’ training in
Vilnius College in Higher Education is realized by emphasizing the applied
practical subject.

The analysis of studies’ programs makes the following assumptions: in
a day-time department the mathematics subject studies come to: 40 percent of
total amount of hours for the lessons, 15 percent — for the trainings, and 45
percent — for the individual studies. Mathematics computing is applied both in
the lessons and in the trainings. On the ground of practice we can tell that
mathematics computing programs is especially good for teaching of matrix
algebra, series analysis, functions analysis, application of integrals. The
College’s teachers work a lot on the methodic teaching with computing in the
mathematics lessons as well as in trainings. Now it is developing an optimal
model for conducting such kind of lessons and trainings. Such kind of lessons
is more informative, attractive, using more visual aids. The program DERIVE
is very easy and simple to be applied in the lessons and trainings, and it is a
good assistant for a teacher and for a first-year student. It also can be used
higher-level programs such as MATHCAD, MAPLE, and MATLAB. As the
majority of the students have the required minimum skills in working with PC
so there can arise only nonessential problems in using mathematics computing
programs. On the ground of several years practice we can make the assumption
that teaching such subjects as Fourier series, Plots of Functions,
Transformation of Trigonometrically Functions, one can save a lot of time by
applying mathematics computing programs, and the teaching is getting more
informative, visual and interesting. For example, by teaching such subject as
Fourier series it is saved up to 54,6 percent (36 minutes) of the lesson’s time
(more detailed shown in Table 1).
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Table 1. Subject - Fourier series. Expenditure of lesson’s time

Activity Duration Duration with|The difference of
without PC, min. |PC, min. duration, min.

Transformation of 8 4 4
trigonometrically functions
Drawing a diagram 14 2 12
Calculation of Fourier 16 4 12
coefficients
Drawing of separate 8 4 4
harmonics diagrams
Solution of exercises, 20 6 14
calculation of coefficients and
drawing of plot graphs of
series
Loading the program, saving 0 10 -10
the data

Total: 66 30 36

In 2005 it was made the research of the first-year students’ opinion that
makes the following assumptions: approximately 80 percent of the students
would prefer mathematics with computing and only 6 percent of the students
do not like the lessons with PC. 95 percent of the students have PC and 75
percent of them use it preparing mathematics home works. Approximately 17
percent of the students study mathematics for good, and 4 percent for
insufficient. The more comprehensive research is still carrying out on the
mathematics advancement, but the initial data shows that application of
computing in the lessons does not have a significant impact on the
advancement index of the students.

Based on the references sources, on the authors’ own experience, and on the
researches of the students’ opinion the following conclusions can be drawn:
1. The chosen model for teaching mathematics subject in Vilnius College

is effective.

2. The computing for mathematics lessons and trainings is purposive to

apply.

3. It is necessary to continue the researches, to gain further experience
and keep working on the improvement of the teaching methodic on the

mathematics with computing.
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MATHEMATICS SYLLABUS DEVELOPMENT IN A
HIGHER ENGINEERING EDUCATION

Jaak Sikk

Estonian Agricultural University, Estonia

Abstract. A rapid technological innovation had started to change society
and its attitudes towards education. This process is causing urgent needs to
change the education environment, both at school and university. The
mathematics is very much touched by this process. By Bologna Process the
syllabus design of mathematics in engineering education is dependent upon the
SEFI Core Curriculum syllabus building concepts. A purpose of this work is to
investigate some aspects of the process of designing of a calculus syllabus in
these conditions.

Keywords: Bologna Process, engineering education, horizontal
mathematization, learning environment, syllabus, vertical mathematization.

At the 12" SEFI Mathematics Working Group meeting the round table
discussions had been stimulated by many challenging questions about
mathematics teaching in engineering education [1]. Some of the questions
where as a following: What is the purpose of teaching mathematics? What do
we want students to understand? What do we want students to do with their
understanding? Should we continue to use traditional ways of teaching? What
are the best (or just good) ways of using computers in teaching?

It would be impossible to find comprehensive and general answers to all
these questions. In this article we are investigating some aspects of the syllabus
development.

There is a growing concern over the descent in the mathematical ability of
new entrants to the university degree programmes. For instance by L.Mustoe
[2] ‘The decline of mathematical ability of undergraduate entrants to
undergraduate engineering courses in the United Kingdom has been well
documented’. We at EAU have the same experiences. According to a report
from the Swedish National Agency for Higher Education, this is an
international problem. A group of Russian mathematicians had also pointed to
the dangerous tendency of declining knowledge of mathematics at school [3]:
“... today we are painfully aware of the deterioration of mathematical
education in our society and decline of its mathematical culture. A number of
the so-called innovations can break down traditions of the Russian educational
system bringing forward the worst Western models to follow. ... Within the
educational system itself it is mathematics that appears to be in an unfavorable
situation as an academic subject, which is not consistent with market
economy. ... The importance of mathematics and mathematical education in
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the modern world is difficult to overestimate. The sovereignty of a state, its
security system, economics, science and technology depend on knowledge of
mathematics by its citizens. It is necessary to emphasize the significance of
mass mathematical literacy rather than a small elitist approach. Fundamental
mathematics is a corner-stone of modern science and engineering. ... Global
computerization doesn't diminish the role of mathematical education, but quite
the reverse, it has set science educational system new aims. Further
deterioration of mathematical literacy and mathematical culture may turn man
from a master of computer into a slave of it”.

Certainly it would be impossible to turn clock back and to start to teach
school mathematics in a way, as it was done earlier. But it seems reasonable to
make through the paradigm of nowadays mathematics teaching experiences a
concise re-study of the 1950™ and 1960™ school mathematics and its
methodology. The results of such a study would certainly have positive effects,
helping to ameliorate mathematics teaching at school.

The mathematics staff of a technical university is certainly very much
confident of developments at school and have knowledge about all positive
and negative tendencies in mathematics teaching. This knowledge would be
useful, the cooperation between the university lectures and mathematics
teachers would be very productive if executed.

Process of mathematics syllabus design for engineers

There is a gap between a mathematics offered by mathematics institutions
of a technical university and mathematics needed to educate a modern engineer.
Shift of the teaching-learning paradigm is a necessity. Should we reject
classical higher mathematics courses and start to teach a “just in time”
applications of mathematics, using some mathematics software, what seems to
be appropriate for patrons purposes? The question had been already answered
by a Bologna Process documents. The main aims of the Bologna Process are
the improvement of the mobility of students and teaching staff as well as the
strengthening of the competition of the European universities in a global
education market. As a consequence Bologna Declaration calls for recognition
between syllabuses with a view to student exchange between institutions and
countries. The SEFI Core Curriculum, [4], or SEFI CC, serves as an advisory
document to those designing syllabuses in mathematics for engineers in
universities across the Europe. We do must follow these SEFI-s instructions.

The substance of mathematics for engineering is determined by the SEFI
CC. In some sense the ‘pyramid of knowledge’ principle and some other
principles used in the SEFI CC documents can be considered as an obligatory
methodical base of mathematics teaching at a technical university. But in
general the methodology of teaching of mathematics seems to be quite open to
the universities to decide. The curriculum as presented offers many
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opportunities for teaching the material in innovative ways, including the use of
software packages (see [4], p. 7). There exist a variety of methods in teaching-
learning process to use.

There are many ways to understand, what is mathematics (see [5]):

1. Mathematics as a subject of study sees mathematics as part of the
degree programme, to be studied via various teaching and learning
techniques;

2. Mathematics as the basis of other subjects, both for study and in world
at large, sees mathematics as something existing in its own right,
something to be tackled (learned or understood) for future appropriate
use;

3. Mathematics as a tool for analyzing problems that occur in the world
at large and hence solving them. Sees mathematics as something,
which co-exists with other areas of knowledge and supports the study
and development of that knowledge.

Our challenge is to find synthesis all these view-points and reject the
attitude towards mathematics as an isolated subject. Mathematics must to be
integrated into the curriculum of study and into the world it describes. To start
this process, the dialogue between mathematicians and engineers is needed. In
order to save all rational, what we have in our mathematics syllabus, we must
determine and estimate the existing mathematical culture of engineering.

The teaching of mathematics has always been dependent upon technical
facilities available for computation. A technical development of computation
had caused a change of mathematics teaching methods and subject of
mathematics. As a consequence, certain evolutionary process had lead to an
equilibrium’ situation between concepts of mathematics teaching and
computation. Rapid advances in computation, linked with a development of
mathematical software, have already started to liquidate the existing
‘equilibrium’. This phenomenon is playing a major role as a motivator in a
calculus syllabus redesign. It seems that the computation facilities do not
immediately become to be efficient pedagogical instruments. The use of
modern software in mathematics teaching without proper pedagogical consider-
ations may cause a ‘chaos’ in the mathematics teaching-learning environment.
When someone wants to redesign a mathematics course, planning to work out a
mathematics course in a mathematics software environment, the care must be
taken. It would be important to realize that these changes may lead to a shift of
mathematical culture of the students; a new learning environment would
appear, undetermined. So, starting to use mathematics software in teaching
without proper analytical reasoning would be dangerous.

The basic aim of general mathematical education in school and at
university is concerned with the transmission of the existing ‘mathematical
culture’ of the society or specialty. The mathematical culture of engineering has
a stable core, which must be saved by any designed syllabus. It means that any
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syllabus designers must start his work by investigating the existing
mathematical culture of engineering.

The syllabus designers must realize that there are limits on using the
computers in a teaching process. They must be aware of the necessity to
develop the ‘paper-and-pencil’ skills of students. We at EAU had started to
work out a theoretical-methodical base of modern mathematics teaching for
engineering students. We are aware that our syllabus must satisfy the SEFI
Core Curriculum conditions. We are also aware about the importance of using
modern technology.

One of the corner-stones of theoretical base of the syllabus design is
‘Realistic Mathematics Education’ (RME) (see [6]). The RME is a domain-
specific instruction theory for mathematical education.

One of the basic concepts of RME is an idea of mathematics as a human
activity. Mathematics is not only an amount of knowledges; it is also an activity
of solving problems and looking for problems, and, more generally, the activity
of organizing matter from reality or mathematical matter. This organizing
activity is called in RMA as mathematization. According to Freudenthal [6],
doing it can best learn mathematics and mathematization is the core goal of
mathematics education. Usually two types of mathematization are
distinguished: a horizontal mathematization and a vertical mathematization.

In the case of the horizontal mathematization, mathematical tools are brought
forward and used to organize and solve a problem situated in daily life. The
vertical matematization stands for all kinds of re-organizations and operations
done by the students within the mathematical system itself.

Another important characteristic of RME is a ‘level principle’. Students
pass through different levels of understanding on which mathematization can
take place. Essential for this level theory of learning is that the activity of
matematization on a lower level can be the subject of inquiry on a higher level.
This means that the organizing activities that have been carried out initially in
an informal way, later, as a result of reflection, become more formal. We
consider the mathematization levels are important instruments to determine the
use of computers in a calculus teaching-learning process. These instruments can
help to determine, when and which way the modern mathematical software
may be used.

Almost all branches of science and engineering rely on mathematics as a
language of description and analysis. The ability to formulate a mathematical
model of a given theoretical problem, to solve the model, interpret the solution
are the key aspects of development of a student. The syllabus must support this
development. But first of all, the specific role of mathematics as a generator
and controller of exact ideas must be considered. Mathematics is a hierarchical
subject with exactness in every detail. Calculus has a double role in the
education process, firstly being an amount of methods and results to use in
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research. Secondly, calculus is the language of sciences and the mathematics
teaching should be orientated to learning of this language.

The main priority working out new calculus syllabus for engineering
students must be mathematics and its pedagogical needs. By using computers
the structural identity of mathematics, the mathematical culture and the core of
essential mathematical knowledges must also be saved.
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JANCHUIVIMHBI MATEMATHUYECKOI'O IUKJIA
HA ®AKYJIBTETAX HEMATEMATHYECKOI'O
IMPOPUJIA

Baagumup Crarenkuit
Benopycckuii rocynapcTBeHHbIN yHUBEpcUTeT, benapych

Abstract. Now there is a danger of destruction of mathematical
education. The reasons of this phenomenon are full enough listed in the
publication [2]. Some ways of change of the negative tendency and a direction
of process of training to mathematics in the best aspect are here too specified.
In the given work a number of the methodical innovations, capable to improve
process of training is offered to disciplines of a mathematical cycle at faculties
of a nonmathematical structure.

Keywords: computer, science, intersubject communication, mathematical
cycle, modeling, nonmathematical structure, technique, training.
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OO0ECITOKOEHHOCTh O  COCTOSIHUM ~ MaT€MaTHYeCKOTo  00pa3oBaHHSA
3aHMMAaeT B TIOCIETHEE BpEMS yMBl MHOTMX YYEHBIX M II€aroros-
MaTeMaTukoB. HekoTopple peKOMEHAAIMM O BO3MOXHOCTSIX W3MEHHTh
CUTyallMi0 yKa3aHel B pabore [1, c. 69], rae, Hanpumep, OTMeYaeTcs, 4YTO
MaTepUalIbHO «CIELyeT HMOOUIPSATh HE TOJIBKO CTYJEHTOB-MaTEeMaTHKOB, HO U
Hay4yHbIX  pa0OTHUKOB, MpeHojaBaTeledl  BEOyIIMX  MaTeMaTHYECKUX
(akynpreToB ...». B Oomee panneil myOnmkanuu [2] JOCTaTOYHO IIOJTHO
MepEeYUCIICHbl TIPUYMHBL, KOTOPBIE «IIPHBENM K 3aCTOI0 W JEBalbBallUU
MaTeMaTU4eCcKOro, €CTECTBEHHOHAYYHOTO M HMHXXEHEpHOro oO0pa3oBaHHsS B
I1a3ax CTPEMHTENBHO MEHsomerocs odmectay [2, ¢. 21]. OHu co3maroT
OTIACHOCTh Pa3pyIIeHUs] MaTeMaTHYeCKOro 00pa3oBaHUs W TO3TOMY Hazpena
ocTpasi HEOOXOAMMOCTb HM3MEHHTh HETaTUBHYIO TEHJICHIMIO W HaIpaBHUTh
mporiecc OOy4YeHHsT MaTeMaTHKE B JIYUIIyl0 CTOpOHY. B »Toit ke pabote
HaMEYEHBl «HEKOTOphIE YEepTHl peopraHu3alk ydeOHOTro  Ipolecca,
W3MEHEHHS TIPOTPaMM U METOUKH TPETIoaBaHus MaTeMaTukm» [2, c. 23].

B pamxax Hacrosimeil myOnMKanM OTMETHM HEKOTOpBIE OCOOEHHOCTH
mporecca OOydYeHMs MaTeMaTHKe Ha (akyJbTeTaXx HeMaTeMaTHYecKOIro
npo¢pust. MaTtemarnyeckoe oOpa3oBaHHe Ha 3THX (akynbTeTax B HacTosIiee
BpEMsI CBEJIOCHh K M3YYEHHIO JUCIHUIUIMH MaTeMaTHYECKOro [UKIIA, COCTOSIIEro
n3 of0mero Kypca MaTeMaTWKH, Kypca HMHQOPMAaTHKM W Hayal
MaTeMaTH4ecKOro  MOJCNUPOBAaHMSA,  3aHMMAMONIMX B 3TOM  IHUKIIE
MIPOMEXXYTOYHOE TIOJIOKEHUE MEXKAY KypcaMH MaTeMaTHUKH W MH(OPMATHKH.
CKONIbKO-HUOYZp ~ 3HAUMMBIX ~ METOJMYECKMX  pPa3padOTOK,  JIAIOIINX
BO3MOXKHOCTH 3(Q(PEKTUBHO M3TaraTh 3TH JUCIUIUINHEI, TOKA HE CYIIECTBYET.

Jns ycuneHust poiM MaTeMaTH4ecKoro oOpa3oBaHMS W BBIBOJIA €TO Ha
Ka4eCTBEHHO HOBBIH YPOBEHb BBIACIHM HECKOJIBKO METOJMYECKHX HOBAIUH,
CIIOCOOHBIX YJIyYIIUTh CHUTYallMI0 M MOJHATH Ipoliecc oOydeHus Ha Ooiee
BBICOKHI YPOBEHb.

Bo-nepBbIX, cienyeT nepecMOTpeTh HMPOrpaMMbl U YCTaHOBUTH TECHYIO
CBSI3b MEXIYy KypcaMH KJIACCHYeCKOW MaTeMaTHKH W WH(OPMATHKH. ITy
METOJIMUECKYI0 PabOTy HEOOXOIMMO OCYIIECTBISITH, OCTaBasCh HA OCHOBHBIX
TIOJIO)KEHHUSIX KOHLIEIUK MPo(ecCHOHAILHON HANpaBJIeHHOCTH MPEIoIaBaHus
MaTeMaTuKd Ha (QakylnpTeTax HemaTemarnueckoro mpodwis [3]. Msydenue
3THX KYypCcOB CIeIyeT NPOWU3BOIUTH HEPa3pbIBHO, IyTEM B3aHMMHOTO
JIOTIOJTHEHHS M TIEPEHECEHHsT HEKOTOPHIX OOBEKTOB M3 OJHOM AWMCIMIUINHEBI B
apyryto. Takoil mpomecc MOXKHO CZEnaTh €CTECTBEHHBIM, €CJIH HYXXHBIM
oOpazoM cormacoBath paboume mporpammbel KypcoB. Hampumep, Bce
YHCIEHHBIE METOMbBI, PACCMOTPCHHBIE MACHHO B OOIIEM Kypce MaTeMaTHKH,
HepeHecTH B Kypc HMHGOPMATUKM C MOCIHECAYIONMMH HpHMEpaMH U
HEOOXOAMMBIMM METOJaMH  BBIYMCICHMH. VYKa3aHHBI TE3UC MOACHUM
CJIEIYIOIIM IPUMEPOM.

Pemenne KOHEYHBIX ypaBHEHUI BUIA

J(x)=0
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MIPEAyCMOTPEHO MPOrpaMMON 001mero Kypca MateMaTnku. OJJHAaKO ero B Kypce
MaTeMaTHK{ paccMaTpruBaTh MOJHOCTBIO HerenecoodpasHo. JloctaTrouHo
OCTaHOBWTHLCS JIMIIb Ha 3aJade pas3/elieHus KOpPHEH JTOro ypaBHEHHS,
NPUMEHUB METOJBl HccienqoBaHus (yHKIUM f (X)W TOCTpOWB sl HeE

MIPOMEXXYTKH HETPEepHIBHOCTH, MOHOTOHHOCTH W HM3MEHEHHS 3Haka. 37ech
TaKke yYMECTHO B TEOPETHYECKOM IUIaHE OCTAHOBUTHCS HAa HMTEPAIMOHHBIX
METO/laX, MIMPOKO MPUMEHSEMBIX IpH PEIIEHHH MHOTMX MaTeMaTHYeCKHX
3amad. HaxoxxaeHue e caMnx KOpHEH 3TOr0 YpaBHEHHS CIEAyeT OCYIIECTBUTh
B 3TOM ciy4dae B Kypce HH(OPMATHKH, MPUMEHUB, HAlpUMEP, HW3BECTHBIC
UTEPALNOHHBIE METOIBI — METOJ] XOPJ ¥ METOJ KacaTeJIbHBIX.

Bo-BTOpBIX, Kypc HMH(OpPMAaTHKH B HACTOAIIEE BpPEMS HMMEET CMBICH
U3JaraTh, UCXOS U3 IBYX AUJAKTHUYECKUX MO3ULuii [4]:

e o0y4eHHe CTYACHTOB paboTe Ha KOMIBIOTEPE (ITO MPUXOAUTCS ENIaTh
JIOBOJIHO YacTO, TaK KaK BBIMYCKHHUKM MHOTHX IIKOJ IUIOXO BIIAICIOT
HaBbIKaMH pabOTBl Ha KOMITIBIOTEPE) W €ro HCIIOJIb30BAaHUIO B Oymymied
podeCcCHOHANBHON esITeNbHOCTH;

® JCIOJNBb30BaHNE KOMITBIOTEpPAa M CHENUAIBHBIX IMPOTPAMMHBEIX MpPO—
JIYKTOB KaK COCTaBHOM 4acTH caMoro mporiecca 00y4deHusl.

[epBas mo3unus kKacaercss B OCHOBHOM NPO()EeCCHOHAIBLHOM MOJIOTOBKH
CTYAGHTOB M II03TOMY TIpoliecc OOYy4YeHHsS JOIDKeH O0a3upoBaTbCsi Ha
KOHILIEMIIMH TPO(ECCHOHATPHOW HANpPaBICHHOCTH NMPENOAABAHHS THCIUIIIHH
MaTeMaTHYecKoro nukna. B 3Tom cnyuae koMmbroTep OyAeT BBICTYHAaThb Kak
opyaue MpruodpeTeHns YMEHUH paboTel Ha HEM UM KaK CPEICTBO HAKOIUICHUS U
XpaHEHHs HEKOTOPhIX NPO(ECCHOHATBHBIX HABBIKOB. OJTO O3HA4YaeT, YTO
HaBBIKM Pa0OTHl Ha KOMITBIOTEPE JOJDKHBI BBICTYIIATh KakK IPOHM3BOAHAS OT
npodeCcCHOHANBEHOMN MOITOTOBKH OYAYIIEro CIeHaIncTa.

Bropast mo3umusi 0COOCHHO aKTyalbHa OTHOCHTENIHHO MPOBEPKH 3HAHHMA
CTyZIeHTOB. BunuMo Hactano Bpems M3MEHHWTh TPaIUIMOHHYIO (hOpMy 3TOH
paboThl, Kak OHa CBsI3aHa CO MHOTHMMH OOBEKTHBHBIMH W CYOBEKTHBHBIMH
TpyAHOCTSIMU. Bo3HHKaromue mpu 3TOM IPOOJIEMbI CYIIECTBYIOT OOBEKTHBHO
W TIONBITKAM HMX PEUICHUs] TOCBSIICHBl MHOTHE HCCIIEIOBAHUS MENaroroB H
METOAWCTOB, Hampumep, [5]. DrToit cTopoHEe y4eOHOH paboTHl Cclemyer
npuaaBaTh Oomblliee 3HAYEHHE, ITOCKOJIBKY ITOCTOSHHOE HCIIOIb30BAaHHE
KOMITBIOTEPA, OCHAIIEHHOIO COOTBETCTBYIOLIMM IPOTPAMMHBIM IIPOIYKTOM,
MIOMOTaeT CTyJEHTaM IOJ/IEPXKHUBaTh HYKHbBIM 0Opa3oBaTENbHBIN ypOBEHb, a
mpernofaBaTelsM  JaéT  BO3MOXKHOCTH  OOJblle  BHUMAHUS — YAEIATh
UHAMBUYaNbHOU paboTe co CTyIeHTaMu.

Takoii nuAakTHYeCKWi TIOAXOA IO3BOJISIET IPENOJaBaTeNsIM  TPH
COOTBETCTBYIOIIEH METOANYECKOW paboTe OpraHu30BaTh JJsl CTYACHTOB W
TaKue BHIBI y4eOHOU AEATeIHHOCTH, KaK CAaMOKOHTPOJIb W caMo0o0pa3oBaHUeE.
OO0 3TOM BHJIE METOIMYECKON pabOTHl HEOOXOAMM OTAENBHBIN pa3roBop. 31ech
)K€ OTMETHM TOJBKO, 4YTO TIPHOOpPETEHHWE HABBIKOB CaMOKOHTPOIS H
camMo00pa30BaHus SABIAETCS LICHHBIM HE TOJIBKO CaMo 110 ceOe, HO U T03BOJISET
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CTyICHTAaM MPHOOpeTaTh HavaJbHBIC HABBIKA CaMOOOpa3oBaHUA. DTOT BUJ
JIESITEIFHOCTH WMEET B TIOCHEHYIONIEM HE TMpeXoAsinee 3HAdeHHE Ul
Oynymero BheITycKHWKa By3a. OH Oyzer Bcerga BOCTPEOOBAaHHBIM IIPH
AKTUBHOW TPYJIOBOW NEATEIBHOCTH, KOI'Zla MOJOAOMY CIIELUANMCTY MPUAETCS
MIOCTOSIHHO MOBBIIIATH YPOBEHB CBOSH NPOGeCcCHOHATBHON MTOATOTOBKH.

B-TpeTpux, HE0OXOIMMO NPUBHBATH HABBIKM Hadal MaTEeMaTHYECKOTO
MojenupoBanus. CrefyeT MMETh B BHJIY, YTO MaTeMaTHYECKOE MOJENU—
pOBaHHME B MOCJIEJHUE TONBI 3aHSJIO 3HAYUTENBHOE MOJOKEHHE B HAyYHBIX
WCCJIEJOBAHMSAX U YTO HEKOTOPBIE €ro AIEMEHTHl HAUMHAIOT 3aHUMATh TaKoe ke
MecTo B y4eOHOM Tpollecce BBICIICH INKOJBI. YUHUTHIBash 3TO, HadaJbHBIC
3JIEMEHTHl MaTeMaTHYECKOTO MOJICIIUPOBAHMS CJeAyeT BKIOYaTh B OOUIMH
Kypc MaTeMaTHKH W 3THM 3a0CTPATh BHUMaHHE CTYJCHTOB Ha HEM. Takoi
METOIMYECKHH TpuéM OyAeT CmocoOCTBOBaTh peanu3aliy  IPHHIUIA
npodeCcCHOHANBHON afanTalliy IIPH M3JIOKEHUH Kypca MaTeMaTHKH, TakK Kak
O0BEKTBI AT  MaTEMaTHYeCcKOro  MOJCIMPOBAHHUS  BBIOMpArOTCS  HE
MIPOM3BOJILHO, a CONPSDKEHO JaHHOM crenuanbHocTH. Kpome Toro oH Oyzer
3aKJIa/bIBaTh II€PBbIC HABBIKM IIOCTPOEHHS MaTeMaTHYECKUX MOJENeH Hu
BOCITUTBHIBATh B UTOTE CIICIUAINCTA, KOTOPBII Obl He M30eran B AalbHEHIIEM
UCIIOJNB30BaHMUSA MaTEMAaTHUYECKOro ammapara B CBOeH IpodecCHOHAIbHOH
JIeSITEIbHOCTH M HE CMOTpEJ Ha MaTeMaTHKy KaK CPeJICTBO, TOJHOE pa3Be JIHIIb
JUTSL BBIYUCIICHUH.

HaBbIkn Hayam MaTeMaTHYECKOTO MOJIEINPOBAHMUS MOKHO MOCTHYD JIUIIH
IPU  PAacCMOTPEHWH NPHUKIAAHBIX 3aJad MOTHBHUPOBAHHOTO COJEpPIKAHMS.
O06ocHOBaHNE MaTeMAaTHIECKON MoeH U e€ KOHCTpyrupoBaHue [3, m. 2.7], kak
NPaBWJIO, HAYMHAIOTCS B OOHmIEM Kypce MaTeMaTWKd IIpH  HM3YYEHHH
COOTBETCTBYIOIIEH TEMBI MaTeMaTHYeCcKOro Kypca, a OKOHYaHWE, KOrjaa
HEOOXOAMMO IONYYHUTh KAUECTBEHHYIO MM KOJIWYECTBEHHYIO OLCHKY
U3Y4aeMoro SIBJICHHA, — B Kypce HHPOpMaTHKA. OTMETHM IMOITYyTHO, YTO TAKUX
3aJad B TOTOBOM BHJE Al MHOTHMX CIEIManbHOCTEH He cymiecTByeT. Mx
HEOOXOAMMO BBIMCKUBATh CPEIN CIEHHAIBHOW JINTEpaTyphl, METOAMYECKH
o0OpabaTbIBaTh, Mpuberasi MOCTOSIHHO K KOHCYJBTAIMSIM Y COOTBETCTBYIOIIUX
CHELHUAIMCTOB, U JIUIIB ITOCJIE ATOTO NpeIaraTh CTYAEHUYECKON ayTUTOPHH.

Takoli TOmXOA TpM W3YYEHWM JWCLMIUIMH MAaTeMaTHYecKOro IHKia
TIO3BOJISIET TIPETIOAABATENSIM MaTeMaTHKU JIOCTAaTOYHO XOPOIIO PeaIn30BBIBATH
KOHIIEMIIHIO MPO()eCCHOHAIBHON HANPaBICHHOCTH TPETIOIaBaHMsl MaTeMaTHKN Ha
(haxkynpTeTaX HEMATEMAaTHYECKOTO MPO(WMIIL, a CTyIeHTaM HaKalUTMBaTh YMEHUS
paboTHI ¢ KOMITHIOTEPOM H TIPHOOPETAaTh HABBIKK Ooiee d(PPEKTHBHOTO HCIOIb—
30BaHUSI MATEMATHYECKIX OOBEKTOB IPH N3YUECHHH CIIEIATBHBIX UCIATLIHH.

He ocrtanaBnuBasch Ha pa3bsCHEHHSX, MEPEUHCINM HEKOTOPbIE METO—
JUYecKHe PEeKOMEHJAlUH, KOTOphIe Y)Ke anpoOHpoBaHBI Ha Kadenpe oOmei
MaTeMaTuKU 1 HHPOPMAaTHKH benopycckoro rocy1apcTBEHHOTO YHHBEPCUTETA:

1. CormnacoBaTh JIOJDKHBIM 00pa3oM MPOrpaMMbI KypCOB MaTeMaTHKH H
nHdopMaTuky, 0a3upysch HAa JAWAAKTUUECKOM IIPHHIMIIE TPEEMCTBEHHOCTH
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0o0pa3oBaHUS W AaKIEHTHUPYS BHHUMAHHE Ha pEIICHNH MPUKIATHBIX 3a1ad
MOTHBHPOBAHHOTO COJICPKaHMUS;

2. TlogoOpaTh MOCTATOYHOE KOJMHYECTBO MPHUKIATHBIX 3a0ad MOTHBH—
POBaHHOTO COZIEP)KaHUSI C Y4YETOM KOHIENIUH MNpO(ecCHOHANPHON Ha—
MPaBICHHOCTH TIPENOAaBaHUs JUCHWIUIMH MaTeMaTHYeCKOTO IMKJIa Ha
(bakynpTeTaX HEMaTeMaTHYECKOTO MPOQUISI, U KEIAaTeIbHO TaKUX, KOTOPbIE
OBl 3aTparMBaji MaTeMaTH4YECKHE AacIleKThl NpOoOJieM, paccMaTpUBAacMBIX B
JATbHEHIIEM Ha CTaplIMX Kypcax B paMKax pa3lIMuHbIX CIEHalTbHBIX
JICIUILIINH;

3. Meroauueckn 00paboTaTh TPHUKIAAHBIE 3aJadydl MOTHBHPOBAHHOTO
COJICp)KaHMs, IPUCIOCOONTh WX K M3JIOKEHHIO B Kypcax JUCHUILIMH
MaTEeMaTHYeCKOTo IMKIIA ¥ U3/1aTh UX B BUJE Y4EOHOTO MOCOOHS;

4. Pazmemutb BO M30EKaHHE HEHY)KHOTO AyOIMPOBAHWS — IIPHKIIATHBIC
3a7a9l MOTHBHPOBAHHOTO CONEp)KaHWA Ha AWAAKTHUECKHE YacTH, COOTBET—
CTBYIOIIME  OMNpPEACIEHHBIM MAaTeMaTHYeCKUM TeMaM W METOANIECKIM
paspaboTkawm;

5. OcHacTUTh KOMIBIOTEpPHBIE KJAacChl HEOOXOTMMBIM MPOTPAMMHBIM
obecrieueHreM, COOTBETCTBYIOIINM PEIICHUIO TaHHON 3a/1a4H.

VYkazaHHas MeToauudecKkas pabdoTa HE pellaeT IOJHOCThIO BO3HUKIIYIO
COBPEMEHHYI0O TIpo0JieMy O TOM, 4YTOOBI «BBIBECTH MaTEMaTH4ecKoe
o0Opa3zoBaHNe Ha KAa4eCTBEHHO HOBBIH YPOBEHb, HEOOXOIMMBIN JUIS pa3BUTHS
oOmiecTBa, Hayku U TexHoiorud B XXI B.» [2, ¢. 23]. DT0 BCETO JUIIE TIEPBHIA
mar. OJTHAKO ¥ OH MOJKET OKa3aThCsl 3HAYMMBIM B 3TOM ITPOIIECCe.
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Summary

Mathematical education at faculties of a nonmathematical structure was
reduced now to studying disciplines of a mathematical cycle. This cycle
includes rates of mathematics and computer science and the beginning of
mathematical modeling, which occupy intermediate position between rates of
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mathematics and computer science. Therefore there is a problem of a statement
of these disciplines in view of realization of a didactic principle of intersubject
communications on the basis of the concept of a professional orientation of
teaching of disciplines of a mathematical cycle at faculties of a
nonmathematical structure. The partial decision of this problem can be carried
out at realization of two didactic receptions: the coordination properly
programs of rates of mathematics and computer science and introduction in
process of studying of these rates of the beginnings of mathematical modeling
tasks of the motivated contents.

TRAINING OF MATHEMATICS TEACHERS AT
VILNIUS UNIVERSITY

Eugenijus Stankus
Vilnius University, Lithuania

Abstract. The History and Perspectives of Training of Mathematics
Teachers at Faculty of Mathematics and Informatics of Vilnius University are
considered. Modern Programmes of bachelor’s and master’s Degree, the
principles and structure of Programmes are analyzed in the paper.

Keywords: mathematics teacher, teachers training, studies programmes,
studies disciplines, mathematics, informatics, bachelor degree, master degree.

Training of teachers at Vilnius University has never been a basic purpose.
The mission of training teachers traditionally belongs to pedagogical
universities. But in classical universities the powerful scientific centers exist
and they also have possibility to train teachers.

The mathematics teachers in Faculty of Mathematics and Informatics of
Vilnius University were trained all the time but in low quantity — usually not
exceeding 20 graduates. Now the training of Mathematics and Informatics
teachers is tutored by the Department of Didactics of Mathematics, which was
established in year 1991.

In year 1998 the first diplomas of Mathematics Bachelor and certificates
of mathematics teacher were presented for 5 graduates. Programme of studies
named Mathematics and Teaching Mathematics was registered in year 2001.
Later, in year 2004, this programme became Mathematic’s and Informatic’s
Teaching (accredited in 2004).

In year 1997 first 13 graduates received the diplomas of Master of
Mathematics Education. Total number of graduates from 1997 to 2003 was 66.
New modern programme Teaching of Mathematics and Informatics registered
in year 2003. This year we have first graduates of this programme.
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We begin from analysis of the study programme of bachelor studies
Mathematic’s and Informatic’s Teaching.

160 Credits for realization of this programme are scheduled. Students get
these credits from common Education, Fundamental Disciplines of
Mathematics and Informatics, and Disciplines of special Preparation.

Common Disciplines of Education (13 Cred): Foreign Language (6);
Introduction to Philosophy (3); Introduction to Psychology (2); History of
Mathematics (2).

Fundamental Disciplines of Mathematics (56 Cred): Mathematical analysis
(14); Algebra and Geometry (3); Algebra (6); Geometry (7); Discrete
Mathematics (4); Differential Equations (4); Probability Theory and
Mathematical Statistics (4); Number Theory (2); Numerical Methods (4);
Optimization Methods (3); Calculus of Variation (3); Combinatorial Analysis
and Graph Theory (2).

Fundamental Disciplines of Informatics (20 Cred): Informatics (11);
Programming in MATLAB (3); Internet Technologies (3); Data Structure and
Algorithms (3).

Disciplines of special Preparation (Pedagogics — 14 Cred.): General
Pedagogics (4); Historical and comparative Pedagogics (2); Pedagogical and
Evolution's Psychology (3); Personality and Social Psychology (3); Hygiene in
school (2).

Disciplines of special Preparation (Mathematics and Informatics
Teaching, Modeling —29 Cred.): Mathematics Training methodology (3);
Informatics Didactic (3); Optional disciplines in Mathematics Methodology
(8)'; Optional Informatics disciplines (6)°; Optional discipline in Mathematical
modeling (7)’; Physics (2).

The last VIII semester is devoted only to the Bachelor thesis (8) and
Pedagogical practice (12).

A graduate of programme Teaching of Mathematics and Informatics can
teach in secondary schools and pursue a career in spheres where the knowledge
of mathematics, informatics, psychology, and pedagogical abilities are needed.
Studies may be continued to get the Master’s degree of Mathematics and
Informatics.

! Didactical problems of Algebra and Function Theory, Training of geometrical
View-point, Solutions of algorithmic Problems, Stochastics and Number
Theory in Syllabus of secondary School, Non-standard problems of elementary
Mathematics

? Programming in LOGO, Mathematical Algorithms, Logical Programming,
Visual Programming, Processing of textual and numerical Data

3 Statistical Models, Queuing Systems, Game Theory, Mathematical Models in
Economics
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The purpose of Master studies programme Teaching of Mathematics and
Informatics (80 Cred.) is to train teachers for high schools and colleges. They
must be able to prosecute applied investigations, deliver lectures on the subjects
of Mathematics and Informatics in Colleges, to teach the Mathematics and
Informatics in high schools.

The main components of this studies programme is Fundamental
Disciplines of Mathematics, Disciplines for special Preparation and Disciplines
of Scientific Researches.

Fundamental Disciplines of Mathematics (17 Cred): Discrete Mathematics
(2); Functional analysis (3); Selected chapters of Number Theory (3);
Foundations of Geometry (2); Algebra (3); Analysis of statistical Data (2);
History of Mathematics (2).

Disciplines for special Preparation (26 Cred): Didactics of Mathematics
(2); Optional disciplines in Mathematics for Informatics graduate* or Optional
disciplines in Informatics for Mathematics graduate’ (6); Optional discipline in
Mathematical Modelling (6)°; Optional Informatics disciplines (4)’;
Informational Teaching Technologies (2 Cred.); Psychology of Teenagers and
Youths (2); Philosophy of Training (2); Education politics (2).

Disciplines of scientific Researches (37 Cred): Didactics Problems
Seminar (4); Internet Projects (6); Computer Design of Teaching (2);
Introduction into Master Theses (5); Master Thesis (12); Pedagogical practice
(8).

Master of Mathematics must be able to handle competently in various
branches of Mathematics, must also be able to apply Mathematics to other
branches of science; must be a professional lecturer in high schools and
colleges. He is able to use up-to-date information technologies and contributes
to refining them; is able to independently deepen and renew the knowledge in
Mathematics and Informatics, methodology of teaching them, as well as
pedagogical abilities; he is able to make decisions appealing to analyses and
taking on personal responsibility.

* Selected chapters of Differential Equations, Selected chapters of complex
variable Functions Theory, Real variable Functions Theory

> Algorithms and Data structures, Algorithms of Graph Theory, Theory of
Programming Languages, Object programming

6 Modelling of natural and social Phenomenona, Statistical Modelling,
Deterministical mathematical Models

7 Creation of Computer Teaching Aids, Localization of Computer Programs,
Virtual Teaching Environments, Control of Data Basis
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OPEN - ENDED MATH PROBLEMS FOR DEVELOPING
CHILDREN MATHEMATICAL CREATIVITY

Lina Stasiuinaité
Grigiskiy “Sviesa” Secondary School of Vilnius, Lithuania

Abstract. In definition of gifted children we usually can find the word
“creative”. Can we use this word then we talk about all students, not only
gifted. How can we try to develop children mathematical creativity? How can
we change our standard curriculum problems to open-ended math tasks?

Keywords: creativity, curriculum, gifted students, open-ended math
problems.

We can start with famous quote from Sternberg and Lubart:

If we lack creatively gifted children, perhaps it is because we do not help
children build upon the latent creativity they may already have (Sternberg and
Lubart 1993).

It’s not easy to find the definition of creativity, especially of mathematical
creativity. Usually we can find this word in definition of giftness, of
mathematically gifted students. But maybe we can try to develop this skill in all
students?

What does this word creativity mean? We can find an interesting
definition from Webster:

Creative is having the quality of something created rather than imitated.

Howard Gardner defined creative person this way:

The creative individual is a person who regularly solves problems,
fashions products or defines new questions in a domain in a way that is initially
considered novel but that ultimately becomes accepted in a particular cultural
setting (Gardner H. 1993 pg.35).

Our standard mathematical curriculum doesn’t offer many chances to
develop this skill. Today we have a situation that the world changes every
minute. We can expect unbelievable things to happen. So one of teachers’ tasks
is prepare students to change, to learn again and to learn absolutely new things.
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Students today need open mind and abilities to work with problems, to find
new trends and new solutions.

How can math teachers help them?

One possible way is open-ended math problems. These problems don’t
have a single right answer. They may have missing data. They are tools for
students to discuss and to investigate. We don’t discuss in math lessons very
often, but we need to do it if we want to develop critical thinking and
mathematical creativity in students.

I have two 7™ grade classes this year in Grigiskes “Sviesa” secondary
school. We have five math lessons per week. In one of these classes I have
devoted one lesson every week to solving open-ended math problems, to
solving real-life, hands-on problems. I have prepared a set of problems that
could develop children mathematical creativity. There I will show some
examples.

We can look on standard problem from sixth grade math book (A.Bakstys,
G.Bakstys Matematika 6, 1t pg.29):

Continue the patterns:

a) 1,3,5,...,21;
b) 2,4,6,...,18;
c) 1,4,7,...,31;
d 1,509, ...,25.

I think we will find such kind of problems in many textbooks across the
world. It’s a typical close problem that requires mostly imitated skills, but not
to look deeper, uses your imagination.

How can a teacher change this problem and have a rich open-ended math
task?

Let’s try.

We can organize text of the first problem this way:

1
35
7911
13151719
Question number one could be the same:

Fill in the next three lines in this pattern.

Question number two is the one where you need to think more creatively:

Where can you find the number 225? In which line it will be and where
exactly in this line?

Children need to notice that square numbers are in the middle of every
odd line. So we can find the number 225 in the middle of fifteenth line.

To open this problem:

What else can you notice in this pattern?

What about the sums of the lines?
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Children could notice that sums of the lines give us cube numbers.

In fifth grade math book (Cibulskaite N., Strickiene M. Matematika ir
pasaulis 5, pg.300) we could find a problem set “Mathematical Excursion to
Post-Office”. To solve those problems children have a direction to go to the
post-office to know how much snail mail or air mail cost. Then they can answer
to given questions.

To seventh graders I gave this problem:

How much does it cost to Laura to send Christmas greetings to her
friends? She wants to send mail to John from America and Janis from Latvia.
Also she wants to send two postcards to her Lithuanian friends. Envelope costs
0,20 1t. and postcard costs 2,25 1t.

This problem hasn’t direction that to do. Children need to think
themselves and their “It’s so easy” are always incorrect. To solve this problem
correctly they need to notice that they don’t have enough information. Then
they need to find missing data right here in school. There could be more than
one correct answer and teacher should expect this problem to be solved in a
variety of ways and should give students a chance to explain their solutions to
each other.

And there is the last example.

Before Christmas we solved this problem:

Seventh graders want to congratulate with Christmas their elementary
school teacher and her new class. They have decided to buy small presents to
everyone in this class. Every present consist of an exercise book, a pen and a
candy. They also want to buy a nice book for teacher. They have noticed that
exercise books cost 0,12 1t each, but if you would buy 30 of them it would cost
you only 0,11 1t each. Every pen costs 0,20 1t., but a set of 10 pens costs only
1,80 1t. Students also found that they could buy different candies for 0,60 - 0,70
It each, or they could buy 2 candy bags with 15 candies for 19 It. The book for
teacher costs 15 — 20 It. How much money does every seventh grade student
need, if they also want to buy a big Christmas cake?

This problem also has missing data. Students need to know how many
children are in their teacher class. Then they can check all possible solutions,
find the best and present it to the whole class.

There were only few examples of how we can change our standard close-
ended problems to open-ended math tasks that could help us to develop
mathematical creativity in our children and not only in gifted ones.
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COMPUTER ANIMATIONS WITH “MATHEMATICA”
Tonu Tonso
Tallinn University, Estonia

Abstract. Author gives a review of computer animations creating with
Mathematica and speaks about his experiences with teaching a course
“Software for mathematics”, where the first year students had to create
mathematical animations.

Keywords: Mathematica, animations, animated gif-s, QuickTime movies,
LiveGraphics 3D objects.

Students often consider school math to be an abstract set of symbols,
formulas, algorithms, and witchcraft that has no roots in the real world. Graphic
images are an important tool needed to teach mathematics well. These images
provide needed links for the visual learner, and deepen the understanding of
mathematics for all learners.

If a picture is worth 1000 words, then a good animation is like a classic
short story - a simple tale simply told. Animations are particularly effective in
the teaching of mathematics because motion is often fundamental to the
concept at hand, and a well designed animation is usually an excellent way to
introduce such a concept. With computer generated animations we can show
pendulums swinging, functions growing, tires rolling and so on.

Mathematica® is an integrated environment for symbolic transformation
of mathematical formulas. This environment has applications in scientific
computing, scientific visualization and education. Mathematica gives
possibility to describe visualized objects in form of mathematical formulas and
expressions. It lets users create 2D and 3D animations and graphs.
Mathematica, with its notebook format and animation control, is an ideal tool
with which to create animations.

The basic idea is to generate a sequence of “frames” which can be
displayed in rapid succession. You can use the standard Mathematica graphics
functions described above to produce each frame. The mechanism for
displaying the frames as a movie depends on the Mathematica interface you are
using. With a notebook-based interface, you typically put the frames in a
sequence of cells, then select the cells and choose a command to animate them.
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Example 1. The famous Mathematica  animation  notebook,
WaterDrop.nb, contains an animation sequence depicting a drop of water
falling into a pool.

Do[Plot3D[Cos[Sqrt[x"2 + y"2]+Abs[n-2n]]1/Sqrt[x"2 + y~2 + 1/4],
{x,-4xn,4n},{y,-4n,4n}, PlotPoints->26,Lighting->True,
PlotRange->{-2,2}, BoxRatios->{1,1,1},Boxed->False,Axes-
>False],
{n, 0, 2r-(2n/16), 2n/16}]

If you double click on any of the graphs, Mathematica will animate the
sequence.
Results of example 1 can you see on figure 1.

Figure 1.

Animated GIF files

In Mathematica we can export gif files. So we can make animated gif
files.

Example 2. Next program will animate sine function and its tangent line.

f[x_] = Sin[x]; tangencypoint={{k, f[k]}};

sinetangent=Table[Plot[{f[x], fF[k]+f" [K](x-k)},{x,-2r,2n},
Epilog->{PointSize[0.02],Hue[0],Point/@tangencypoint},
PlotRange->{-1.2, 1.2}],{a, -2=n, 2rn, n/12}]

Export[‘''tangent.gif",sinetangent,ConversionOptions->{"'Loop"->True}]

Results of examples 2 and 3 can you see on figures 2 and 3.

15 2
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0.5 05
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15 2
Figure 2. Figure 3.
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Example 3. Next program which uses parametric equations, animate sine
function, its tangent line and derivative function.

a=-2Pi; b = 2Pi; ¢ = -2; d=2; n=096; f[x_] := Sin[x]
tangencypoint = {{k, f[k]}}:

Export[“derivfunction.gif",
Table[ParametricPlot[{
O AT, {x, FIIKI(x - k) + F[K]},
{fa + x - a)yk - ays/( - a,
' la+ (x - ay(k - a)/(b - a)1}},
{x, a, b}, PlotRange -> {c, d},
Epilog -> {PointSize[0.02], Hue[0], Point /@
tangencypoint},
PlotStyle -> {Hue[l1l], Hue[2/3], Hue[1/3]}1,
{k, a, b, (b - a)/n}1,
"“GIF", ConversionOptions -> {"Loop" -> True}]

Example 4. A hypocycloid is a special plane curve, that is generated by
the trace of a fixed point on a small circle (radius ») that rolls within a larger
circle (radius a). The ratio of the radius of the larger circle to the radius of the
smaller circle determines the number of cusps of the curve. For example if the
ratio is 4/1 the curve will hace four cusps and it will be a astroid.

Next program will animate hypocycloid drawing:
a=10; b = 3; n = 72; pts = 60;
Export[''hypocycloid.gif",Table[ParametricPlot[{{a Sin[t], a Cos[t]},
{(a-b)Sin[b k]+b Sin[t].,(a-b)Cos[b k]+b Cos[t]l}.
{(2Pi-t)/(2Pi1)(a-b)Sin[b k]+t/(2Pi) ((a-b)Sin[b k]-b Sin[(a-b)k]),
(2Pi-t)/(2Pi)(a-b)Cos[b k]+t/(2Pi)((a-b)Cos[bk]+b Cos[(a-b)k]1)},
{(a-b)Sin[b t k/(2Pi)]-b Sin[(a-b) t k/(2Pi)],
(a-b)Cos[b t k/(2Pi)]+ b Cos[(a-b) t k/(2 Pi)]1}},
{t,0,2Pi}, PlotStyle -> {Hue[0],Hue[1/3],Hue[1/2],Hue[2/3]},
PlotRange -> {{-a, a}, {-a, a}}, AspectRatio -> 1,
PlotPoints -> pts, Axes -> None,ImageSize -> 200],
{k, 4Pi/n, 2Pi, 2Pi/n}],
"GIF", ConversionOptions -> {"Loop" -> True}]

There n is number of frames, pts - number of plot points. If you want to
draw a epicycloid, you must make b negative and change PlotRange -> {{-a,
a}, {-a, a}}to {{-a+2b, a-2b}, {-a+2b, a-2b}}.

Figure 4. Drawing hypo- and epicycloids.

Animated gif files we can use on the web pages. Besides animated gif
files, there are two ways to make animations and post them on the websites.
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QuickTime® movies

At first, we can make simple QuickTime movies. A QuickTime movie is a
wonderful way to encapsulate an animation and export it to the Web while
giving the student some control over the illustration. Once the student has
downloaded Apple’s free QuickTime player (available for PCs running
Windows and Macs) and installed it for their browser, clicking on a movie
yields a website that contains the animation along with a slider that can be used
to control the action. One button starts the animation from the beginning,
another single steps through the animation, and a third single steps in the
opposite direction. The student can also use the slider to move in either
direction at any speed.

Example 5. Louis A. Talman [2] had made some very nice QuickTime
animations. One of them shows how a point moving around a unit circle
generates the tangent function:

4 4t !
3 3

2 2

Figure 5.

The frames of the animation were all rendered using Mathematica. On the
Apple Macintosh Computers we can convert the selected sequence of Mathe-
matica graphics cells into a QuickTime animation. On the PC and Unix
machines we must use special programs like QuickTimePro to convert
animated gif files to QuickTime mov files.

Although we use Mathematica to produce our animations, this technique
works with any application (such as Maple or MATLAB) that can save images
in any of a number of standard graphics formats (BMP, GIF, JPEG, PNG,
TIFF, etc.).

LiveGraphics3D

For animations involving three-dimensional objects, there is another
approach that gives the student even greater control. Martin Kraus [3], a
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postdoctoral fellow at Purdue University, wrote and maintains a Java 1.1 applet
that gives the student the ability to manipulate three-dimensional graphics
directly within any browser that supports Java 1.1, and this applet can be used
without charge for noncommercial purposes. The graphic image is produced
using Mathematica, but the student does not need Mathematica or any special
software to view and manipulate it.

For example, consider a small stellated dodecahedron (Figure 6). Once
rendered in Mathematica, it only takes a few minutes to export the
Mathematica description of the surface into a file and post it on the web. Then
the student can view the image, rotate it, resize it, and even spin it without any
special kind of software.

Example 6. The Kepler-Poinsot solids are the four regular concave
polyhedra with intersecting facial planes. One of them is small stellated
dodecahedron. LiveGraphics3D objects of Kepler-Poinsot solids are used in
comprehensive and interactive mathematics encyclopedia MathWorld [4].

Figure 6. Figure 7.

Example 7. Compound of five tetrahedron inscribed in a dodecahedron
(Figure 7) is a famous graphic example in Mathematica 2.2. But when we made
from this graphic five-coloured LiveGraphics3D object, we found, that
LiveGraphics3D has small defects.

The author taught in the autumn term 2004 the subject “Software for
mathematics” to the first year students. In the course of the process it become
obvious that the students preceding mathematical knowledge are extremely
weak. A lot of students have never heard about integral. Therefore had to fill
their time with simplier activity within their powers. The creation of the
mathematical animations was one of the tasks I gave them. My students made a
lot of interesting animations. Examples 3, 4 and 6 are taken from the students’
final works.
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ICT IN KNOWLEDGE MANAGEMENT

Anna Vintere, Evija Kopeika
Latvia University of Agriculture, Latvia

Abstract. At the moment several problems, which are to be solved, have
already appeared in mathematics education. The more rapid introduction of
technologies of information communication (ICT) in education could be one of
the ways to solve the problems.

The questioning of students of Latvia University of Agriculture was
carried out in the course of study in order to find out the level of ICT
application among students, as well as obtain information about ICT
application in the process of education.

Keywords: process of mathematics education, students’ questioning,
technologies of information communication.

The development of mathematics’ education in Latvia is determined by
some tendencies main of which — consequently students with very weak
knowledge in natural sciences, including mathematics, as well as poorly
developed exact-technical thinking, judgement and world outlook abilities,
come to Latvia higher educational establishments.

This is testified also by the research work with the motto “Studies for the
future”, which was performed as a part of OECD countries’ international
students’ assessment program (1998-2004), where Latvia takes part too. The
priority of it was assessment of students’ competence in mathematics — skills in
analysing, logical reasoning, propounding, solving and interpreting
mathematical problems in various situations, skills to identify and understand
the role and place of mathematics, as well as applying of mathematics
knowledge in real life situations. (Kiselova, 2005) It must be noted that among
41 countries that participated in the research Latvia got the 25™ - 28" place.

The mentioned circumstances are the reason for the decrease of number of
students in engineer sciences and natural sciences — from 20,5% in 1997-1998
academic year to 10,2% in 2001-2002. Besides crisis in mathematics science is
observed in all Europe.

As it was noted in so called White Book of European Committee,
excessive standardisation of knowledge dominates in reality. It leaves an
impression that everything has to be taught in precise logical system and that it
is possible to create and define qualitatively with mastering deductive system of
reasoning, which is based on abstract assumptions and where mathematics has
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the dominant role. In some cases deductive approach makes students passive
and limits their imagination. The system of education should adapt to
inconsistent styles how people live and study today. Nowadays teaching staff
has lost their main position as sources of studies experience. Therefore it is
necessary to look for new ways for creating environment to find the
equilibrium between traditional and innovative and contemporary.

The more rapid introduction of technologies of information
communication (ICT) in education could be one of the ways to solve the
problems. People’s striving for knowledge has not changed since olden times,
however different methods and possibilities for the world’s cognition are
available now — we don’t have to walk with bare feet across the frozen sea in
order to find out what there is behind the horizon. Today information and
communication technologies provide us with much safer and faster way to
cognise the world. However this is available only in case if we know how to
apply these technologies but not to let them turn into the frozen sea under our
feet, which may make different surprises for us. That is why people’s skills to
feel free and confident to apply computer and Internet are relevant help in the
process of world’s cognition and expanding of their horizons. (Andersen, 2004)

The questioning of students of Latvia University of Agriculture was
carried out in the course of study in order to find out the level of ICT
application among students. 119 students from different faculties participated in
the questioning, except students from the Faculty of Information Technologies,
as they have absolutely different availability for these things. First of all authors
wanted to find out how often students communicate using Internet. It is obvious
in the figure 1 that only 20% or the respondents apply Internet as a daily tool
and 19% use little bit less, which is very low indicator in the age of
information, especially since informatics is a compulsory discipline at schools
already from the 6™ class. Therefore most probably such candidates also have
problems with searching of information in Internet and consequently searching
of electronic study materials and using of them.

How often do you communicate
in Internet?
5. Very
seldom 1.
4. Once 15% Do not apply
A mont 30%
16%
3. Once 2. Every
A week day
19% 20%
Figure 1
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European dimension in education is also actually — the way to educated
society that studies, consequently educational system changes and more
important becomes the sense “learning” but sense of “teaching” lessens. In
“White Book” of European Commission there is defined that influence of
information society is one of the three most important tendencies in the society
of Europe and world. The term information society in its aggregate reflects the
administration, systematisation and dissemination of increasing knowledge in
society, in addition to information including in this concept also
comprehension, understanding, experience, qualification and competence etc.

The knowledge management is a new concept in education sciences. It
includes the administration of existing knowledge (dynamic up-to-dating of
base of knowledge, selection of necessary issues, dissemination of knowledge
and maintenance and development of appropriate infrastructure of knowledge),
as well as creating of new knowledge.

There are no unified standards and recommendations in Latvia how
knowledge management has to be inculcated in higher educational
establishments. One of the approaches could be the approach that is based on
ICT also including e-studies. With radical modernisation of mathematics study
program there would arise possibilities to use new technologies for teaching
and learning.

Research proves that at the moment there is insufficient training of
specialists in Latvia, and engineer is often considered more as academician
profession but not a practician with skills of entrepreneur. That is why
questioning of students of Latvia University of Agriculture was carried out in
order to find out ICT application, how to acquire information about ICT
application in their process of education. It must be noted that students’
questioning points to the most successful application of modern technologies in
physics. Often used in economics and ecology as well. 1% of the respondents
claim the application of them in all subjects but it is unlikely that these answers
are true. While answering these questions students definitely have meant those
subjects where they use Internet themselves for receiving information. Only
few students claim the application of modern technologies in studies of
tourism, English and German languages, ethics, timber studies, building
graphics and studies of food chemistry.

Mathematics is one of the general studies’ subjects in engineer and natural
sciences — it creates basic knowledge for natural sciences in all study programs
of engineer sciences. However due to the small number of contact hours,
lectures do not have enough time to explain in details material, show formula
application and proof of theorems. In general lecturers have to confine
themselves to formulation of the most important definitions and theorems and
their application in the process of solving problems. The creation of e-materials
(Figure 2) could give a possibility for the lecturer to place in the material that
was not given to the students in lectures due to the lack of time. This could
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enable students to better mastering of the subject and facilitate lecturers’ work
using ICT in creation of teaching materials and their improving on the regular
basis.

The materials placed in Internet could remarkably facilitate studies for
those students who work and can’t attend lectures regularly. This could give a
chance to ask questions, if such have arisen, to the lecturers in the Internet
discussion space.

ICT and mathematics

Abstract of lec
A

Explanation of terms Expanded abstract
and concepts of lectures

S

Summarisation of ) ) Methodological

Internet resources ICT in mathematics )€ i ¢rctions
Examples for problem Discussion
solution space

Tests on problem
solution

Figure 2.

The creation of e-materials (explanations of terms and concepts,
conspectus of lectures, examples of solutions of problems, tests for knowledge
examination, descriptions of practical works etc.) could stimulate for students
better mastering of mathematics and, according to European policy of
education, stimulate lifelong education, availability of education as well as
facilitate work of teaching staff.

On the question — how Internet could be applied in the chosen profession,
12 % of the respondents reply that there are various ways of application.
However three students think that Internet is not applied in their profession at
all, but 36 % do not know how it could be applied. 32 % of the rest students
will use Internet for searching of information, 16 % for electronic
communication. 3 % of students will find out about the latest technologies from
Internet. 5 % will use modern technologies for creating data bases and reports,
but 2 % — for advertising purposes, 1 % - for data transmission, 0.5 % - for
writing, 0.5 % — for creating web site. The data acquired in research shows that
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the majority of students do not have comprehension about application of
modern technologies in their chosen speciality.

The modernisation of mathematics studies programs, which is based on
ICT, could provide such studies’ environment that would develop for
competencies necessary for students to compete in the labour market.
Knowledge and experience would be systematised and accumulated in
electronic form. After e-course-training students would to have master skills
and habit to apply IC technologies in their daily work.

With stimulation of quality and research of mathematics education, there
would be provided bases for creation of economically important innovative
technological processes and methods.
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USE OF DYNAMIC GEOMETRY SOFTWARE GEONEXT IN
EDUCATION

Daiga Zaime
Liepaja Academy of Pedagogy, Latvija

Abstract. Dynamic geometry sofiware GEONEXT is a program for
finding and proof of geometric rules and theorems, for experimenting and
creating of hypothesis. By use of computer algebra system in software
GEONEXT can be models for illustration of processes created. Everybody can
download GEONEXT and try to work with it.

Keywords: Computer algebra systems, dynamic geometry software,
dynamic mathematics, modeling.

Today the teachers of different disciplines can use the Internet resources
for finding materials and teaching guides. The use of computers in different
disciplines is still uncommon. In Latvia, less than 50 % of geometry teachers
believe, that the use of computers can help learning geometry.

Dynamic geometry software GEONEXT is a virtual mathematical
laboratory by itself. GEONEXT gives a variety of possibilities to visualize
geometry, change pictures on dynamic worksheets and to animate objects.

With software GEONEXT pupils can inspect a problem in dynamic way,
make conclusions and create hypothesis. Teacher can, if is necessary, help and
correct the created theorems. In the first step, dynamic worksheet allows to
check up the declared hypothesis and mathematical rules experimental. In the
next step, in a new worksheet, there is a theoretical proof of the necessary
theorems. In this way both single theorems and the whole themes of geometry
can be learned.

<L CBA=6252
< BAC=9056
< ACB=36.72

Sum of the angles is 52.62+90.66+36.72=180.0

Figure 1. Interior angles of triangles. First experiment with GEONEXT.
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As an example a theorem from the school course about the sum of interior
angles of triangles can be inspected. Pupils can make experiments by changing
the form of triangles. In GEONEXT worksheet a triangle is dynamically
changed, angles are measured automatically, results of measurements and
calculated sum of the angles is shown on the worksheet (Figure 1). Conclusion
— the sum of interior angles of a triangle is 180 Deg, can be proofed in the next
worksheet, by construction of two parallel lines (Figure 2).

Lo+ pray=180°

Figure 2. Interior angles of triangles. Proof of theorems.

Certainly, the question arises — and what about others polygons? Pupils
can make experiments with simple quadrangles and the conclusion — the sum of
interior angles of a simple quadrangle is 360 Deg. By use of the program
GEONEXT and its computer algebra possibilities can proof the rules for simple
pentagons (Figure 3), hexagons, and polygons in general case. In this general
phase of conclusions the most of pupils need teacher’s help. Program
GEONEXT is used for proofing of theorems about the sum of interior angles of
simple polygons. Everybody quadrangle can be in two triangles divided (figure
4). Sum of interior angles of triangle is 180 deg, so the sum of interior angles of
quadrangles is equals the sum of two triangles. Pentagon can be in three
triangles divided (Figure 4), hexagon can be in four triangles divided.
Everybody simple polygon with n corner can be in n-2 triangles divided, also
the sum of interior angles of everybody polygon is equal to the sum of interior
angles theses triangles. In this way the software GEONEXT is usable for the
whole theme in geometry.
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A<BAD = 116.03° E<FEI= 10847

| <EH=12471°

D<CADC =69.71°

< GFE . B\ H<IHG = 89187

<DCB=893.72°

<HGF =125.1°

Lot pry+< 5=116.03+80.54+93.72+69.71=360.0

L+ {+Ln+<L G+<1=108.47+92.553+125.1+89.18+124 71=540.0

Figure 3. Sum of interior angles of a simple quadrangle and pentagon.

n=4; 2*180=360

—E5- I AN=F.
n=5; 3*180=540 n=6: 44180720

n, (n-2)*180

Figure 4. Proof the theorem. Sum of interior angles of simple polygons.

The use of program can still be expanded. Possibilities of graphical
constructions and algebraic calculations allow construct mathematical models
to understand a variety of processes in nature. As an example there is a model,
where dynamic changes of graphic help to explain the process of interference in
physics, usually this process is difficult for pupils and students to understand.
In diagrams the waves, created by waving of two coherent erasers (eraser
waved with identical phases, with identical amplitude and frequency) are
shown separately. A resulted wave of a chosen particle is the sum of both
diagrams, it can be calculated and is shown in a worksheet (Figure 5). By
changing of the location of a particle really are the points find out, in which
both erasers create the maximal waves and the resulted wave of a particle is

196



Proceedings of the Conference Teaching mathematics: retrospective and perspectives

equal to double amplitude (Figure 6). There are the points to find, where both
erasers make waves in opposite phases all the time, too. In these points the
resulted wave of a particle is equal to null all the time (Figure 7), it is the point,
where the particle makes no waves, it is still immobile. In this case a theoretical
inspection of problems without geometrical model, created by program
GEONEXT, gives no sufficient notions for understanding the problems.

|1—|2:'| 5

-8 y—_ % Iy, |2

*

=175, 352175

¥
2%

¢ KEN L

Figure 5. Sum of two coherent waves .

Dynamic geometry software GEONEXT allows making dynamic
changeable, easy transformable resulted waves of chosen particles worksheets.
Every next changes can be created by mouse, teacher should not make new
picture by losing the previous on the blackboard. Program allows creating
diagrams, making algebraic calculations for school and making integral and
differential calculations for high school. It is good for individual work by
researching the problem, for group work when comparing results and creating
hypotheses during inspecting computer worksheets.

Program GEONEXT is free software, translated into different languages.
Every teacher, interested for news, progressive teaching methods, can
download it and make own experience with it in page http://geonext.de .
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Figure 6. Particle is waving with maximum of amplitude.
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Figure 7. Particle is not waving all the time.
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Summary

In article are possibilities of geometric Software GEONEXT showed. With
software GEONEXT pupils can inspect a problem in dynamic way, make
conclusions and create hypothesis. The software GEONEXT is usable for the
whole theme in schoolcourse of geometry: from sum of interior angles of
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triangles to sum of interior angles of simple polygons, from first hypothesis to
proof of theorem.

The use of program can still be expanded. Possibilities of graphical
constructions and algebraic calculations allow construct mathematical models
to understand a variety of processes in nature. As an example there is a model,
where dynamic changes of graphic help to explain the process of interference in
physics, usually this process is difficult for pupils and students to understand.
Theoretical inspection of problems without geometrical model, created by
program GEONEXT, gives no sufficient notions for understanding the
problems.

Program allows creating diagrams, making algebraic calculations for
school and making integral and differential calculations for high school. It is
good for individual work by researching the problem, for group work when
comparing results and creating hypotheses during inspecting computer
worksheets. GEONEXT is free software, translated into different languages.
Every teacher, interested for news, progressive teaching methods, can
download it and make own experience with it in page http://geonext.de .

SET-THEORY PARADIGM AND CONTEMPORARY
SCHOOL COURSE OF MATHEMATICS

Yury Zalatukhin
Grodno State University, Belarus

Abstract. The origin and development of the set-theory concept of
teaching mathematics in a secondary school have been analyzed. 1t is offered to
recur to the set-theory principles of teaching mathematics organization
exploiting the potentialities given by the system of education reform.

Keywords: school course of mathematics, set-theory concept, system of
education reform.

EnBa nu He BIiepBBIE MBICIIE O KOPEHHOM OOHOBJICHMH Hay4YHOW CHCTEMBI
IIKOJIFHOTO Kypca MaTeMaTWKH Ipo3Bydasa B 0030pHOM JoKiane AHpes
Huxomaesmua  KommoropoBa — «CoBpeMeHHBIE  BONPOCHI  TEOPETHUKO-
MHO)KECTBEHHOW TeOMETpWW», TmpounTtaHHOM B 1938 romy Ha 3acemaHum
MOCKOBCKOTO MaTeMaTHYECKOTO OOIIECTBA.

Ha nepepnuii mnaH NOpeuIoXKEHHs O TMEPECTPOMKE BCEH IIKOJIBHOMN
MaTeMaTUKU Ha TEOPETUKO-MHOKECTBEHHOW OCHOBE BBICTYNWIN B 40-¢ TOJbI
npouuioro Beka. OHM ONUpalUCh, C OJHOM CTOPOHBI, HA OMNBIT TPYIIIBI
(paHIy3ckux MaremMaTukoB bypbOaku, u, ¢ JApyroil, Ha uccleaOBaHUSA
mBeiapckoro rcuxosora [Iuaxe, BHISBUBIIEro B 4eJIOBEYECKOM MBIIUICHUN
CTPYKTYpBI, aHAJOTUYHBIE MaTEMaTUYECKUM CTPYKTYpaM TIOPsAKA, TOIOJIOTHU
U aJreOphl.
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MesxayHapoaHbIE MaTeMaTHIecKne KOHrpeccsl B AMctepaame (1954 rom)
u Crokromeme (1960 ron), cnennansHas komuccus mpu FOHECKO (1960 rox)
MOJJIEp KT HICI0 KOPEHHOTO OOHOBICHHS COACP)KaHHWS W METOAOJIOTHH
MaTeMaTHYeCKoro o0pa3oBaHUs, MOJOXKUTEIBHO OLEHWIM TNEpPBBIE €0
pE3yNbTaThI.

Tem He Menee, ¢ Hawgama 60-x romoB B 3amagHoit EBpome u CIIA
HAYaJIOCh IMEPEOCMBICIICHHE «OypOakuCcTCKuX» TeHaeHuil. B 1972 roxy na 11
MextyHapoTHOM KOHTpecce 10 MaTeMaTHYeCKOMY OOpa3oBaHHIO B DcTepe ¢
JIOKJIaJIOM, COJICpIKaIllUM PE3KYI0 KPUTHKY MoJiepHH3Ma BhicTynmi Pene Towm.
OH BBICKa3aJl MHEHHE, YTO «UCTHHHAs NpoOJieMa, ¢ KOTOPOH CTaJIKHBaeTCs
NpenofaBaHue MaTeMaTHKH — 3TO He IpobiieMa CTPOrocTH, a mpodiiema
MOCTPOCHHS CMEICTIa, npobiema OHTOJIOTUYECKOTO OTIpaBaHUs
MaTeMaTH4ecKuX O00BEeKTOB». C OCYXIEHHEM TEOPETHKO-MHO)KECTBEHHBIX
M3JIMIIECTB BBICTYNWIN TaKke M3BECTHBbIE MaremaTnkn HeBanmmnaa n Jlepo,
MaTeMaTHK-neaaror @poiiieHTanb, a TAaKXkKe IPyrue y4eHbIE.

Ha III MexayHapogHOM KOHTpecce 0 MaTeMaThudeckoMy 00pa30BaHHUIO B
Kapacpys (1979 rox) ObiM OTMEUEHBI MHOTHE HEJOCTATKH HOBOM HIKOJIBHOW
MaTeMaTuKH. Heynaun MOJIEPHUCTCKOTO HalpaBJIeHUs BBI3BAIIN
«KOHTppeOpMaINIOy, TPOXOAUBINYIO oA To3yHroM «Hazan — k EBknnmy».

B 80-e roapl Hayajcs IMOCTENEHHBIH OTXOJA OT HAEW pedOpPMUPOBAHUS
IIKOJIFHOTO MaTEeMaTH4ecKoro o0pa3oBaHUS HAa TEOPETHKO-MHOXKECTBEHHON
ocHOBe. Hakam crmopoB Mexay CTOPOHHMKAMH W NPOTHBHUKAMHU
«OCOBPEMEHHUBAHUS» COJCP)KAHMS MIKOJIBHOTO Kypca MAaTeMaTHKd CTHX,
CUTyalsl B MaTeMaTHYECKOM OOpa30BaHWM HECKOJBKO CTaOMIM3HPOBANIACH.
O0EeCIIOKOEHHOE KOJUTM3MSAMH TIOCIIENHNX HecATwieTnii XX Beka OOIIecTBO
CTajo OOJIbIIE MHTEPECOBATHCS KYJIBTYPOIOTHYECKUMH aCHEKTaMH IIKOJIbHON
MaTeMaTUKU (TaKMMH, KaK JEMOKpaTH3alys, TyMaHU3alys, TyMaHUTapU3aus
U T.J.).

Ha mnepBele MecTa BBIIBUHYJHCH TaKKE€ BONPOCHI OpPraHU3aLUM U
TEXHOJOTM3aluu  oOpa3oBaHus. [IposiBuiics HOBBIM MOIIHBIA  (hakTOp
BO3/ICHCTBUSI Ha MaTeMaTWKy M ee ImpenojaBaHue. B 0oppbe Mexmy
CalieHTHUCTCKOW M NMparMaTHYecKod oOpa3oBaTelIbHBIMH MapaJurMaMH Hadana
Oparb Bepx BTOpas u3 HuX. IlpoOiema pedopMHUpPOBaHHS COIEPKaHUS
MaTeMaTH4ecKoro oOpa3oBaHMs, HE TMOJYYMB OJHO3HAYHOTO pEIICHHS,
«3aBHCJIa» B COCTOSIHUM HEKOTOPOH HeomlpeneleHHOCTH. MaccoBasi mIKoa
OTKa3ajJach OT MOIBITKM YTHATHCS 3a MaTEMaTHYECKON Haykou. Pa3pbiB Mexay
HUMH CTaJl Bce OOJIbIIE yBETHINBATHCS.

B Coserckom Coro3e MOIepHHU3AIM MaTEMAaTHIECKOTO 00pa30BaHUs Ha
OCHOBE TEOPETHKO-MHOKECTBEHHOM KOHIIETIMK O(UIManbHO Hadanach B 1968
rogy, Koraa Obula TPHHATA HOBas MpOrpamMMa MO MaTeMaTHKE, OTpa3HBLIAs
ujieu 3anaueix peopmaropon. E€ opranusaropamMu u BIOXHOBUTEISIMU CTAIIN
akagemuku A.H. Konmoropos n A.M. MapkymeBud. IlepeMeHbl IpOBOIMINCE
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MOJ JIO3yHTOM CONFDKCHWS [IKOJNBHOW MaTeMaTHKH C COBPEMEHHOH
MaTeMaTH4eCKON HayKOM.

Bckope cramo sicHO, YTO HameXIsl HAa HOBYIO METOIOJIOTHIO
IpernofaBaHusl MaTeMaTHKH He ompasiabiBatoTcs. B Hauanme 90-x B meuarn
Hayayach KaMIIaHUs 110 OCY>KAEHHUIO TIEPBBIX pe3ynbTaToB pedopMbl. OHa Obla
oTkpheITa cTathéit akagemuka JI.C. ITonTpsriuaa «O MaTeMaTHKe U KadecTBe €€
NpenojaBaHusy, OnyOIuMKoBaHHOHN B kypHaie «Kommynuct» B 1980 romy. Eé
MOJIEp’Kalld MHOTHE KpYITHBIE y4YEHBIE M TI€JJarord, B YaCTHOCTH, aKaJIeMUKH
A.H. Tuxonos, B.C. Bnamumupos, JI.B. Kautoposuu, C.JI. Cobosner u npyrue.
Hekotopeie cnenmammctel  (Hampumep, mpodeccop P.C.  Uepkacos,
MHOTOJICTHUH TJIaBHBII pefakTop KypHaita «MaTeMaTrka B IIKOJIE») CUNTAIIH,
YTO OCHOBHBIE MOTHBBI 3TOI KaMIIaHUH OBUTH ITOJIUTUYECKUMU (MMelach BBUILY
MOJJIep)KKa Kypca Ha MOJCPHM3AIMIO MaTeMaTHYECKOTO O0pa3oBaHMS Ha
3armajie mpaBsIIe HIUTON M KATOITUIECKOH IIEPKOBBIO).

Crenyer mnpu3HaTh, YTO Heycrnex pegopMbl B YCIOBHSAX €IUHOW
o0meobpa3oBaTeIbHOM  MIKOJABI  OBUI  MpEompenenéH  He  CTOJIBKO
CyOBEKTUBHBIMH, CKOJIBKO OOBEKTUBHBIMU NMpHYMHAMU. ChIrpanu CBOIO POJIb
orcyrctBue aupdepeHimanyu B 0OyUYeHHM W BapHATUBHBIX IIPOTpaMM,
METOJIMYECKOE HECOBEPIICHCTBO HOBBIX Y4YEOHHWKOB, KOHCEpPBATHU3M U
W3BECTHAsl HETOJIOTOBJICHHOCTh YYHTEILCKOTO KOpITyca, HEIOCTaTOYHAsS
MeToIMuecKast MOAJIep)KKa, HeXBaTKa JUJAKTHIECKIX MaTepHaIoB 1 T. /1.

B cepenune 80-x rogoB B CCCP Obuta npuHsATa 0YepeHas NporpaMma I1o
MareMaTuke, B KOTOPOH OBUI OCyHIECTBIEH OTKa3 OT 00S3aTelbHOrO
TEOPETHKO-MHOXXECTBEHHOTO TOAXOAa K ITOCTPOEHHIO Kypca. BonpmmHCTBO
MOHATHI B COOTBETCTBUH C Hel (hOPMHUPOBATIOCH HA COJEPKATEIHHON OCHOBE.
Yceununoch MpHUKIaTHOE COAEpXKaHWE IIKOJIBHOTO Kypca marematwku. Ho B
60opnbe C TeOPETHKO-MHOKECTBEHHBIMH YBICUCHUSAMH OBUT JOMYyIIEH Heperud
B OOpaTHYIO CTOPOHY: W3 UIKOJbHOH MaTEeMaTHKH OKa3alcsl IOJIHOCTHIO
UCKIIFOYEHHBIM CaM TEPMHUH «MHOXECTBO», XOTS OH IIPOJOJDKANl BBICTYNATh B
Hell B 3aMacKupOBaHHOM (opme.

O0xomuT cTOpoHOH (yHAAMEHTAIBHOE MAaTeMaTHYeCKOE TIOHATHE W
JieiicTByloIasl Oenopycckas IporpaMma II0 MareMaTHKe Juis  oOrie—
00pa3oBaTeNbHBIX MIKOJI. B TO >ke BpeMs B TOSCHUTENBHOW 3alicKe K
nporpamMMe  yriyoneHHoro ypoBHA oOyweHus (2003 roma) TeopeTmko-
MHO)KECTBEHHAs JINHMS TIPEJICTABIECHa B IIEpPEYHE OCHOBHBIX CO/IEPKATEIBHBIX
TUHAKA yTIyONeHHOTo Kypca anreOpsl. B HEM mpemycMoTpeH pasmen
(«MHOXecTBa W AIIEMEHTH KOMOWHATOPUKWY), TOCBAMIEHHBINA, B YacTHOCTH,
MIPOCTEHIINM TTOHATHSIM M OTIEPALMAM HaJ MHOXKECTBAMH.

OHTy3uacToM pedopMBl IIKOJIEHOW MaTeMaTuku B bemapycu 6pu1 AGpam
Aponosuy Cromsap. B 70-e roapl 0H HEOJHOKPATHO BEIpakal COXKaJIEHHE, YTO
HavyaJlbHOE U CpeJHee MaTeMaTH4yecKkoe 00pa3oBaHKeE MOJHOCTHIO OTPE3aHO OT
COBPEMEHHOW MaTeMaTHKH, OT €€ Oa3MCHBIX HJeW, METOAOB M S3bIKa, OT €&
MIPUIIOKEHUH.
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B omy6mukoBarnHOM B 1975 romy mocobmm ams yumreneld «OCHOBBI
COBPEMEHHOM IIKOJBHOM MAaTeMaTUKW» MOXHO mpodecTb: «MoaepHuzanus
MaTeMaTHIeCKOro 00pa30BaHMs O3HAYACT MPEXIE BCETro MAEHHOE CONMKCHNE
IOIKOJIBHOTO Kypca C COBpPEMEHHOH MaTeMmaTukou... Takum obOpasom
MOCTPOEHHYIO UIKOJIBHYI0 MaTeMaTHKy M OyleM Ha3bplBaTb COBPEMEHHOU
IIKOJIFHON MaTtematukoit». K e€ ocHoBaM mpeiarajock OTHECTH: «Hadaia
TEOPUM MHOXECTB, WM OTHOIICHHS, OTOOpa)XXEHWs, MaTeMaTHYECKOH
CTPYKTYpBI, polla CTPYKTYp, H30Mopdu3Ma; aKCHOMaTHYECKUH METon
(pa3ymeercss B TOH Mepe, B KakOW 3TH WAEHM W METOJ SIBHO MM HESIBHO
OTpaXXeHBl B INKOJBHOM MaTemMaTtuke)». B Tompl rocmojacTBa 3HAHHEBOH
napajiirMel, TakWe YCTaHOBKM MOJHOCTBIO OTBEHAJIM OOLIEMY HaIpaBiICHUIO
Pas3BUTHSI COBETCKONH CHCTEMBI 00pa30BaHUsI, HACTPOECHUSIM W YCTPEMIICHUSIM
MaTEMaTUYECKON MeNarorndecKon SIIUTHI.

OpmHako >Xu3Hb 3acTaBmia AOpama ApoHOBHYA (M HE TOJBKO €ro)
CKOPPEKTHPOBATh B3IJISBI Ha MOCTPOEHHE INKOJIHHOM MaTeMaTHKH. B riaBe
«/IUCKYCCHOHHBIE BOIPOCHI M CBS3aHHBIE C HHMH IPOOJIEMBI» KHHIHU
«Ilemaroruka MaTteMaTHKH», OMyONuMKOoBaHHOW B MmuHcke B 1986 romy, oH
mucan:  «[locnenoBarenpHOE — NPUMEHEHHE  TEOPETHKO-MHOMKECTBEHHOTO
MoJX0Ja K TIOCTPOCHHUIO IIKOJBHOTO Kypca MaTeMaTWKW IPHUBOIUT €ro K
3HAYNUTEIHPHOMY YCJIOKHEHUIO M JUIAKTHYECKH HUYEM HE OIpaBlaHo. JTo,
0eccropHO, TOATBEPXKICHO SKCHEPHMEHTAIFHO M TeopeTtnueckm». C npyron
ctopoHsl, orMeTunl A.A. Cromsp, «apyras KpallHOCTb — HUCKJIIOUEHHE H3
IIKOJIGHOH MAaTeMaTHKH BCEX TEOPETHKO-MHO)KECTBEHHBIX IMOHSATHH U
0003HaUeHNH — TaKXKe ANAAKTHUECKH HE ONPABIAHAY.

W BeIcKazanm wuHTEpecHy0 MbIchb: «lllkompHOE O0OydueHHE MOXET
OTBEPraTh TEOPETHKO-MHOKECTBEHHBIH MOAXOZ, HO IIPU 3TOM 3(PEKTUBHO
UCIIONIB30BaTh ~ MPOCTEHIINE  TEOPETHKO-MHOXKECTBEHHbIE  MOHATUS U
o0O3HaueHHss B KauecTBE BCIIOMOTaTENbHBIX CPEACTB B  OOyUeHHHU
Maremartuke». Ha Hain B3risiz, 37€ch 3a/1aHO HallpaBJIeHUE, B KOTOPOM CJIEAYET
UCKaTh KOMIIPOMHCCHOE peIlleHne NpOoOJIeMbl B3aMMOOTHOLICHUH TEOpHU
MHOXKECTB U MaTeMaTHKH B CETOJHANIHEH 00111e00pa3oBaTeIbHOMN IIKOJIE.

He moanexutr COMHEHHWIO, YTO TEOpUSI MHOXKECTB M OOINAsi TOMOJOTHS
JIeKaT B OCHOBE COBPEMEHHOW Mmamemamuxu, CONCHCTBYS €€ BHYTPEHHEMY
€IMHCTBY M YHHBEPCAJIHHOCTH, JOCTaBISS €l CTaHAapT CTPOTOCTH, S3BIK U
CUMBOJIMKY w3lokeHus. [lo3Bossii 0OHApYXHUTh MaTepHaIbHYI0O OCHOBY
abCTpakIyi, TEOPETUKO-MHOXKECTBEHHBIH ITOAX0/ CIOCOOCTBYET MOBBIMICHUIO
YpOBHS  HarJIIAHOCTH W €CTECTBEHHOCTH  MAaTEMaTHYeCKOW  HayKH,
JIEMOHCTPHUPYET €€ HENPEXOSMIYI0 IPUKIATHYI0 H GHI0CO(CKYIO IIEHHOCTb.

CocraBurenu nocTpeOpMaTOPCKUX IMIKOJIBHBIX IPOrpaMM U aBTOPEI
GoNBIIMHCTBA YUEOHHKOB MaTeMaTHKH, CO3JJaHHBIX Ha MX ocHoBe B Poccuu n
Benapycu, oTkazaBmIrch OT TEOPETHKO-MHOKECTBEHHOH JINHUHM B OpPTraHW3alliu
yueOHOro Marepuaja, N0 OOBEKTHBHBIM IPUYMHAM HE MOTJIHM OOOWTHCH 0e3
LEeNoro psija TOHATHH W (AKTOB TEOPHMM MHOXKECTB M TOIOJIOTHH.
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PacnpocTpanniach mpakTHKa UX HESIBHOTO, 3aBYaTMPOBAHHOTO MCITOJIb30BAHHA
C omopoil Ha UWHTYHIMIO oOydaeMbelx. OHHM TIepecTann OCO3HaBaThCS
yJanmmMucs Kak (opMbl 0000IIeHNH, TTOCKOIBKY HE MONyYHIId B ydeOHUKAX 1
Ha ypoOKax 4YETKOro JIOTMKO-MAaTEeMaTHYECKOTO ONUCAHUs. OJTO NPHUBEIO K
W3BECTHONH HEBHATHOCTH M3JIOKEHUsI M, B COBOKYHNHOCTH C JpyTUMHU
HETraTUBHBIMM  (aKTOpamMH,  CIHOCOOCTBOBAIO  OTHAJEHUIO  LIKOJBbHOU
MaTeMaTHKH OT HAYKH U TIPaKTHKH.

B konue 20-ro — Havaze 21-ro Beka COBEpIIEHCTBOBaHME IPENOJaBaHUs
MaTeMaTUKH CTajlo CBS3BIBATHCS, IPEXKAE BCEro, C €ro CTPYKTYPHBIMH
nepectpoiikaMu W TexHojoruzanmeil. IllkonpHas MaTemaTnka mepecrana
pa3BHBaThCS B HAIpPaBJICHWU YIIy4IIEHHsS KadecTBa €€ COJEp)KaHMs, YeMy B
HEMaJOil CTeNeHH COAEHCTBOBAJ OTKa3 OT TEOPETUKO-MHOXKECTBEHHOU
napagurMel. OOydeHne MaTeMaTuke BcE OOJBINE CTal0 CBOAUTHCS K Pa3BUTHIO
(hopMabHO-OTIEPAalMOHHBIX HABBIKOB, YTO HE CIOCOOCTBYET MOATOTOBKE
yJammxcsl K BOCHPHUATHIO a0CTPAKTHBIX HIACH W KOHCTPYKIWH BBICHICH
MaTeMaTHKH U, CI€A0BATEIbHO, IPUBOJUT K OCIA0JICHUIO MHTEIIEKTYaIbHOTO
MOTEHIMala CTPaHbl B 00JIACTH €CTECTBEHHO-MAaTEMaTHUYECKIX HayK.

Takum o6pa3om, mpoOieMa OIpeaesieHHs] PO M MeCTa TEOPETHUKO-
MHOXKECTBEHHOTO W TOIIOJIOTHYECKOTO MOAXOAO0B K OOYyYEHHIO MaTeMaTHKe,
MOJICpHM3aIlsI HAa OCHOBE €€ pelIeHus  COJepKaHHsS MaTeMaTH4ecKOro
oOpazoBanusi, pa3paboTka a/JeKBaTHOW, HAYYHO-OOOCHOBAHHON METOJMKH €ro
peanM3alii B ITPAKTUKE MPEIOJaBaHUsI MMEET HE TOJBKO TEOPETHYECKOE H
JIMJTAKTHIECKOEe, HO U COIMAILHOE 3HAaUEHHE.

B cBm3u ¢ pedopmupoBanmeM cucTeMBl 0oOpa3zoBaHus B PecmyOmimke
benapych Ha OCHOBE KOHLENIMM T'yMaHW3alUH H Pa3BUBAIOIIETO OOyYEHHs
BO3HUKAIOT HOBBIC TMPEANOCBUIKM JJIsI €€ pelleHus. J{OmoJIHUTENbHbIC
BO3MOXHOCTH MJIsI TIOCNIEIOBATENbHOM pealu3aliid  TeOPeTHKO-MHOKECT—
BEHHOTO IOAXOJa MPEAOCTABISIIOT BapHaTHBHOCTE M AuddepeHmanms
y4eOHOro Tmpolecca, IO3BOJISAS OCYLIECTBUTh €€ KOMIUIEKCHO C Y4eTOM
TpeOOBaHMI Pa3IMYHBIX YPOBHEH INKOJBHOTO M BBICIIETO MEJaroru4eckoro
oOpa3oBanusi, u30ekaB (POPMATUCTCKUX TMEPEruOOB, HMEBIIUX MECTO B
HIECTHIECATHIE — CEMUAECSTHIE TOJIBI.

BosBparienne K TEOpETHKO-MHOXXECTBEHHBIM HPUHIUIAM TTOCTPOCHUS
IIKOJIEHOTO Kypca MaTeMaTHKH (B pa3yMHBIX Ipejiesiax), Ha Hall B3I, OyaeT
COJICICTBOBAaTh  YCWJICHHIO €r0  MHPOBO33DEHYECKOW W  TPHUKIAJHON
HAaIpaBJICHHOCTH, CO3/IaCT OCHOBY JJIS IPOIEACBTHKA HAYYHOH METOIOJIOTHH,
MO3BOJUT OoJiee aJeKBaTHO BKIIIOYUTH €ro B KOHTEKCT COBPEMEHHOU
MaTeMmaTudeckoi Hayku. C Ipyroil CTOPOHBI, OHO TIOMOXET 00ecIeunTs Oojee
YeTKMH  TOpSOK  OpraHW3alliM  COAEp)KaHWsA  AWUCLUUIUIMHBL,  Oyner
CII0COOCTBOBaTH 00OCHOBAaHHOMY PELICHHIO IIPOOJIEMBI CTPOTOCTH, TOJIEPIKUT
MOTHBALUIO YUCHUSI.
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Summary

Variability and differentiation of the contemporary schooling process
allow to effectuate the return to moderate set-theory paradigm of teaching
mathematics in complex, according to the demands of different school and
higher pedagogical education levels avoiding formalistic overdoings which
took place in the 60-70s.

The organization of the school course of mathematics based on set-theory
will contribute to its world outlook and applied orientation increase, will create
the basis for scientific methodology propedeutics and include it in the modern
mathematical science context more adequately. It will help to provide more
distinct organization of the discipline contents, promote the stipulated problem
of strictness solution and support the motivation to leaning.

ABOUT STRUCTURIZATION OF SYSTEM OF
EXERCISES UNDER THE PREVENTION OF
MATHEMATICAL MISTAKES OF PUPILS OF THE
FIFTH CLASS

Sergey Zenko
Belarus state pedagogical University of Maxim Tank, Belarus

Abstract: Didactic requirements to the system of exercises under the
prevention of mathematical mistakes of pupils of the fifth form are offered in
this article. Among them are: the maintenance of sufficient tasks for realization
of the differentiated approach to training pupils of mathematics, presence of
two-level system of representation of tasks (two - three examples) for the pupils
obtaining excellent marks, three-level system of representation of tasks (5-7
examples) for the pupils obtaining satisfactory (fair) marks; not less five level
systems of representation of tasks (till 7-10 examples) for underachievers and
others.

Keywords: didactic requirements, mathematical mistakes, preventiv
activity of the teacher, system of exercises, the prevention of mistakes.

The base course of mathematics plays a basic role in system of school
education. As other school subjects of the mainframe, it is called to generate
correct structure of thinking at pupils, to give them luggage of knowledge, the
skills necessary for further educational and the professional work.

The base course of mathematics is heterogeneous dissimilar. The school
education consists of the following substantial components: "arithmetics",
"algebra", "geometry". Together they reflect a wide experience of training to
mathematics in world practice, take into account modern lines of native and
foreign school and allow to realize the aims of training. These substantial
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components, developing during all years of training, are naturally bound and
cooperate in training courses.

It is known, that studying of a new material is carried out with a support
of already available knowledge and skills of pupils. The realized, purposeful
and consecutive studying of mathematics in 5 - 10 classes allows pupils to seize
strong base of knowledge for continuation of training in 11-12 classes. That
allow helps at the subsequent studying of algebra and geometry, and to receive
the necessary knowledge for development of chosen profession. However it is
necessary to ascertain, that pupils after the finishing elementary school, and
also during the further training make a big number of a different kind of
mistakes that courses essential gaps in their knowledge. It is possible to provide
qualitative mastering of the material on maths only by liquidation of mistakes
and wrong actions.

The decision of this problem consists in creation of the “bank™ of the most
widespread mistakes of pupils on mathematics during training in each class of a
general school and in system of exercises, aimed to the prevent mathematical
mistakes of pupils. The absence of the certain system of exercises complicates
the preventive activity of the teacher directed on abolition of erroneous
mastering of mathematical knowledge.

The given system of exercises, from our point of view, should meet the
following basic didactic requirements:

— to include tasks basing on the knowledge developed at pupils, skills
and promote the prevention of the basic mistakes, at mastering each
theme on mathematics;

— to keep constants essential attributes of investigated concept (actions,
etc.), for the prevention of an erroneous conclusion or generalization;

— to settle down with a growing degree of complexity, for consecutive
fastening each skill and the prevention of an opportunity of occurrence
of mistakes or erroneous actions;

— to contain enough tasks for realization of the differentiated approach
to training pupils to mathematics;

- to include two-level system of representation of tasks (two - three
examples) for pupils obtaining ‘excellent’ marks; three-level system
of representation of tasks (5-7 examples) for pupils obtaining
“satisfactory” marks; not less then five-level system of representation
of tasks (till 7-10 examples) for underachievers.

The bank of the mathematical mistakes admitted by pupils of 5 classes
has been created by us. We have analysed the mistakes and have established the
expediency of their classification on their a belonging to substantial
components of a base course of mathematics: arithmetic (calculating), algebraic
and geometrical.

Proceeding from classification of mistakes and the analysis of their
occurrence and according to the basic didactic requirements to training to
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mathematics we have developed the methodical supply. «System of exercises
for the prevention of mathematical mistakes for pupils of 5-th form». The
supply contains more than 50 most frequently meeting typical mathematical
mistakes of pupils on the basic themes of a course of mathematics for 5-th
form, which influence the further training, and mastering of new knowledge,
and skills. There are methodical recommendations for the teacher and the
system of exercises consisting more than of 1300 tasks for work with pupils
under the prevention and correction of the given mistakes. The methodical
supply consists of three sections: «Arithmetic mistakes», «Algebraic mistakesy,
«Geometrical mistakesy.

Among the arithmetic mistakes admitted by pupils of 5-th form are
singled out the following typical mistakes:

1) Addition of natural numbers when the sum of numbers is equal one of
categories or more than ten and is necessary to transfer unit to the senior
category;

2) Subtraction of natural numbers when it is necessary to smash the unit of
higher category if in the category in which subtraction is made, number of units
of number of units reduced less deducted (the amount of such sharply grows if
it is necessary to shatter unit of not a number of the worth maximum category
which stands not by side);

3) A choice of the most convenient way of a presence {finding} of value
of numerical expression where it is necessary to use the combinative law, a rule
of subtraction of the sum from number, a rule of subtraction of number from
the sum and others;

4) Division of natural numbers when at during the demolishing the
number of the category and impossibility of division in quotient zero is put and
only then demolishes the number of the following category;

5) Division of natural numbers when the condition, that after division of
the demolished category in the rest should be number smaller then a divider is
broken;

6) Calculation of values of the expressions containing addition,
subtraction, multiplication and division of natural numbers is not taken into
account the order of performance of actions;

7) The expressing in round numbers is not taken into account value of
number of the corresponding figure, which stands the first after the category to
which the rounding off is carried out;

8) Use of terms "number" and "figure";

9) Reduction of fraction or the mixed fraction to a new denominator;

10) Addition and subtraction of ordinary fractions with different
denominators;

11) Multiplication and division of ordinary fraction into natural number;

12) Multiplication and division of ordinary fractions when it is possible to
carry out reduction during multiplication or divisions, breaking the basic
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property of fraction;

13) A finding of a difference of the mixed fractions, when at reduced
number a fractional part is less than a fractional part of a deducted number and
others.

There are following algebraic mistakes:

1) A choice of the equations from set of the suggested various equality
and inequalities;

2) Definition of interrelation between components;

3) Definition of a condition of dependence between components at
addition;

4) Definition of a condition of dependence between components at
subtraction;

5) Definition of a condition of dependence between components at
multiplication;

6) Definition of a condition of dependence between components at
division;

7) Performance of operation of checking of one of operations of addition,
subtraction, multiplication or division;

8) Use of a rule of subtraction from among of a difference;

9) Determination of the about performance of actions at a finding of an
unknown component and others.

There are following geometrical mistakes typical admitted by the pupils
of the 5-th form:

1) transfer of one units of measurements in others (a plenty of mistakes of
such kind is observed when it is necessary to transfer from a smaller unit of
value of size in bigger one. For example, millimeters in meters etc.);

2) transfer of one units of value of weight of substance in other mass
units;

3) Measurement of a degree of an angle with the help of a protractor when
the tool is incorrectly settled down;

4) Measurement of a degree of an angle with the help of a protractor when
the direction of reading is incorrect and others.

Here is the example of a typical mathematical mistakes of pupils and
systems of exercises for its prevention from the methodical supply. Section:
Arithmetics. Theme: Addition of fractions with different denominators

Example: To calculate: 1 + 3
2 10

Wrong decision Correct decision
1.3 _ 143, 4 19,395 3 5+3_8 4
210 24107 12 2 10 10 10 10 10 5

* Mistake! The rule of addition of two fractions with different denominators
is broken.
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Methodical recommendations to the teacher

Pupils should acquire precisely, that at addition of fractions it is necessary,
that both fractions had an identical denominator (in other case it is necessary to
lead all over again to an identical denominator), if a denominator is the same
the sum of the numbers in numerators of fractions is found out and the
denominator remains former. At training it is possible to use the following
system of exercises: exercises on reduction of fractions to a new denominator;
tasks for reduction the certain denominators of the same fraction (multiplication
numerator and denominator on the same number, and division of both parts of
fraction into the same number, distinct from zero); examples on addition of
fractions; exercises on increasing of various numbers at the certain fraction;
tasks for a finding of the certain number by the one which is known of the
composed numbers and their sum.

Exercises

5
1. Result fractions — to a denominator 60;

i.él
4> 8 6

L
2’
2. Lead to the denominators 10; 15; 35; 60; 55; 105; 100 fraction %;

5

3. Calculate a) = +§ b) 7;0) i 2 3 11

1 = d) —t+=—5e) —+—;
2 5 4 24 3

5 2 1 3 5 7 3 7
4. Increase number — on a b) —;¢) =;d) =;f) —e) —;2) —;

14 )14 )2 )7 )3D9)28g)154
5. Find the sum of numbers fifteen twenty second and thirty nine fifty fifth;
6. Are the equalities true a) g+i = El ;b) l+l ;) % i ﬁ

5 10 10 123 1275 7 35

7. Instead of dots insert number to make the equality true:

5 12 26 9 w11 25 8 16 56
a) .+—=—;b) —+..=—;¢c) —+—=—3;d) —+—=—;
37 37 19-3 19 34 42 84 33 ... 165

f) —+—= 4857 ( the numerator of the first fraction is more than the

156 510 13260
numerator of the second fraction on 48).

The methodical supply «System of exercises for the prevention of
mathematical mistakes of pupils of 5th form» is intended for use by students of
mathematical faculty in teaching practice and mathematics teachers of general
schools in educational process. Preventive activity of the teacher of maths with
the help of the given system of exercises assumes performance by teachers of
the following two groups of requirements to performance of the tasks by pupils:
obligatory requirements (a faultlessness; validity; exhaustive character) and
desirable requirements (the greatest simplicity of solution; appropriate
recording; explanation of the way of the solution; probable generalization of the
solved task).
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Summary

The basis course of mathematics plays a main part at a school education
system. The realized, purposeful and successive studying of mathematics forms
5 - 10 classes allows pupils to seize strong base for continuation of training in
11-12 forms. However it is necessary to ascertain, that pupils during training
make a great number of mistakes of a different kind. Only by liquidation of
mistakes, erroneous actions it is possible to provide qualitative mastering of a
material on mathematics. Absence of a certain system of exercises complicates
preventive activity of a teacher directed on preventive measures of correct
mastering of mathematical knowledge. The given system of exercises, on our
mind, should meet the following basic didactic requirements: to include tasks
which base on the knowledge and skills generated at pupils, and promote the
prevention of the basic mistakes, at mastering each theme on mathematics; to
keep constants essential attributes of investigated concept (action, etc.), for the
prevention of an erroneous conclusion or generalization; to arrange with a
growing degree of complexity, for consecutive fastening each skill and the
prevention of an opportunity of occurrence of mistakes or erroneous actions; to
contain a great number of tasks for realization of the differentiated approach to
training pupils to mathematics; to include a system with various levels of
representation of tasks depending on readiness of pupils. We developing the
methodical supply «System of exercises for the prevention of mathematical
mistakes of pupils of 5th form» for the use by students of a mathematical
faculty and teachers of mathematics at general schools in educational process.

POJIb MATEMATHUKHU B 3 1YKAIIMOHHOM
IMPOLHECCE CHEIIMAJINCTOB BYXT AJITEPCKOI'O
YYETA

Mapure 3eHKABHYEHE
AnmTycckast KOJJIeTust
Emuie I'puransiBuuene
MapI/IHMHOIII)CKaH KOJICTUA

Abstract. In this announcement are described content and methods of
program of accountancy studies in colleges of Alytus and Marijampole.

Keywords: account tally, development of skills, intermediate reckons,
final assessment, methods of mathematical modeling, practical works, purpose
of mathematics, self-sufficient work.

[IporpamMmbl HEYHHBEPCHTETCKOTO OOYYEHHUs JOJDKHBI 00€CTednBaTh
BBICIIEE NMPOGECCHOHATHHOE 00pa30BaHNE B ONPEICICHHBIX HANPaBICHUAX. B
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LENIX KOJUIETUH MPEeayCMOTPEHO CO3/IaHHE YCIOBHH ISl TTOMYYIEHHS BBICIIETO
oOpazoBaHus W TPOPECCHOHANEHOW KBAIM(HUKAIINH, COOTBETCTBYIOIINX
HyXJIaM XO035iiCTBa, HAYKH M YPOBHIO HOBBIX TEXHOJOTHH JIMTBEL. DTO BHIHO
U3 ©KEerofHO MOBBILAIOMNXCS KOHKYPCOB Ha TNpeliaraeMmple ydeOHbIE
MIPOTPaMMBbI U YPOBHS TIOATOTOBKH NMOCTYHAIOLIHX.

OpHo#l W3 y4eOHBIX TporpaMM sBisgeTcss Oyxranrepckuit yuer. Llenp
3TOTO0 JOKJaJa — TII0Ka3aTh 3HAYMMOCTh MAaTeMaTHKH B OCYIIECTBICHUH
yueOHOW TporpamMMbl OYXTIaJTepCKOro ydeTa M BBISIBHTBH CBSI3HM MaTEMaTHKH C
JIPYTUMU TIpeIMETaMH.

Hasnauenne mnporpaMMbl OyXranTepcKkoro ydera — IIOJrOTOBHUTH
OyXrajaTrepoB, KOTOpbIE CMOTYT CaAMOCTOSITETIHHO WJIM B KOJUIEKTHBE padoTaTh
Ha TPEeIPHUATUH, B YIEPEXKICHUN WM OPTAaHU3AIMH, B KOTOPBIX BBIOIHSIETCS
XO3AHCTBEHHAs! WM (DMHAHCOBAs AEATEIBHOCTh, Pa3BUBATh OOIIME YMEHUS,
MIPEAOCTaBUTh BO3MOXKHOCTh YIUIyOJIAITH 3HAHWUS B OTAENBHBIX O00JacTIX
npeamera. O0beM mporpammbl coctaBiusier 120 kpemmtoB (1 kpemur — 40
YCIIOBHBIX Pa0OYMX YacOB CTYICHTA).

B nporpamme OyxranTepckoro ydera o0meo0pa3oBaTeIbHEIM IpeaMeTam
BelgesitoTest 36,5 kpeantoB. D10 cocraBisier 30.4 % Bcei mporpamMMsl.
Maremartrke BbaenseTcs 3 kpeaura. HazHaueHnem mpeamera B 3TOH yueOHOU
nporpamme siBisieTcs (popMUpOBaHNE CHCTEMbI 3HAHMH, YMEHHUH U HaBBIKOB IO
MaTeMaTuKe, HYXHBIX JJIsI YCBOGHWS W30paHHOW mpodeccun U IS
YIOBIIETBOPEHUS TIOTPEOHOCTEH peanbHON >KU3HH.

TeMsl o MaTeMaTHKe TO00PaHBI TaKKE, KOTOPBIE TIOMOTYT OCYIIECTBUTh
BC€ LIEJH 3TOU MPOTPAMMBI:

e 3HaTh METOJBl MaTEMAaTHYECKOTO MOJECIMPOBAHUSA M MPUMEHATHh UX B

9KOHOMHKE

e VYMeTb MOACUYUTHIBATH IPOLIEHTHI M TOKA3bIBATh UX B YUETE JOXOJI0B

B y4ye6HOM 1uiaHe 1o MaTeMaTHKe T0100paHbl TEMBbI:

e  OcCHOBBI IPEANPUHIUMATEIBCTBA MATEMATUKU
Marpuugs!. JlerepmuHanTbl. CHCTEMBI IPSAMBIX YpaBHEHUH
Oynkuun. [penenst. HenpepriBHOCTH
[MpomsBopnas QyHkumu u muddepennman. I[lpumeHenne npons—
BOJTHBIX
Heonpenenennsiii uHTETpaN
Onpenenennsblii nHTErpat. Ero mpuMeHeHne
YHucnossle psiabl
Cnygan. VIx BeposiTHOCTB. CitydaiifHble BETHYUHBI

Marematuka HY’KHa TIpU (l)OpMI/IpOBaHI/II/I 1 pCHICHUUN pPa3JIMYHBIX 3aJda4d
I10 SKOHOMHUKE.

PaCCMOTpI/IM, KaKueC YMCHHA PA3BUBACT MaTCpUa Ka)I(Z[Oﬁ TCMBI.

B Teme «OcHOBEI OpeANPpUHUMATCIIBCTBA MATEMATUKN)  CTYACHTHI
3HAKOMATCA C MOHATHUAMHU BKJIaJa, IMEpuoAa JOXOAO0B, Yy4daTCsA OTINYATH
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MIPOCTBIE OXOBI OT CIIOXKHBIX, TTOJICYNTHIBATH HAKOIMTEIBHBIA BKJIa[, pelaTh
3a71a9¥ TI0 BO3BPAIIECHHUIO KPEINTa.

B teme «Matpunpl. [erepmuHaHThl. CHCTEMBI TIPSIMBIX YpaBHEHHID)
CTYZAEHTBI y4yaTCsl COCTaBIIATh M pElIaTh MPsIMbIe YPABHEHUS M UX CHCTEMBI,
COCTaBIISITh TEXHOJOTHUECKYI0 MATPHILy CHUCTEMBI CIPOCa, MATPHUIBI MPOU3—
BOJICTBEHHOTO IUIaHA, COCTaBJATh OalaHCOBOE YPAaBHEHHE SKOHOMUYECKOH
CHCTEMBI, yCTaHaBJIHMBaTh, KOTJa SKOHOMHYECKas CHUCTEMa SBISIETCS IMPO—
JTyKTUBHOM.

PanyoHansHOE TIAHUPOBAHUE [ESTENLHOCTH W YIPaBICHHE SIBIISIOTCS
OHOM M3 BaKHEWIINX 3ajJad HKOHOMHKH. B >KM3HM HacTo BCTpedaroTcs
CUTyallMd, KOTJla TpW HaJWYMHM OTPAHHWYEHHBIX CPEJICTB  IIBITAIOTCS
JIOCTHTHYTH Jy4lIero pesynbrara. OOBIYHO TakHe 3aJadll MMEIOT MHOKECTBO
pelIeHn, a U3 HUX HaJ0 HaWTH camble JydIIHe — ONTHMAJbHbBIC PELICHUS.
3agaun TakOro THIA HA3BIBAIOTCS 3a/ad4aMy 10 onTuMu3anui. OHHU pemarTcs
IpY U3y4eHnH TeMbl «lIpsiMble HepaBeHCTBA M 33/1a4H 110 ONITUMHU3ALIAI).

CTyzmeHTBl y4aTcsi COCTaBIATH MaTEeMaTHYECKyI0 MOJENb IPOOJIEME,
CHCTEMY OrpaHMYECHHWH, (QYHKIUIO [eJH, YCTaHaBIMBAaTb MHOXKECTBO
JIOIyCKAE€MBbIX 3HAYEHUM.

Omnpenenenre (QyHKIUM SBISIETCS ONHOM M3 OCHOBHBIX 337ad B
Mmaremaruke. B teme «®ynkiuu. IIpenensl. HenpepbIBHOCTE» pa3BHUBArOTCS
YMEHHsI OIHCHIBaTh JKW3HEHHBIC CHUTyallud (QYHKIHSAMH, aHAJIU3HUpPOBAThH
ocobeHHOCTH (DYHKIMH, MOHSATH OIpEIeJeHNne Tpelesa, HeNpephIBHOCTh
¢yHKIIMM, y4aTcs TIOACYMTHIBATH npenensl. (DyHKIMOHANBHBIE — CBS3U
BBIPayKa€M BO MHOKECTBE SKOHOMHWIECKHUX SIBICHHN — POCTE 3KOHOMUKH, POCTE
00IIero HaIMOHATBHOTO NPOAYKTAa M W3MEHEHHH APYTHX SKOHOMHUYECKHX
MoKa3aTeseH.

B Teme «IlpomsBomnas ¢ynkumn u auddepenuman. I[Ipumenenue
MIPOMU3BOJIHBIX» 3AKPEIUISIOTCSl HABBIKM II0JICUETa MPOU3BOJHBIX, CTYICHTHI
ydaTcsl IPUMEHATh NPOM3BOAHBIC B 33a4ax PEalbHOTO COJEP)KaHMs, TaK Kak
Npou3BojiHAasE (YHKIMH M3MEpSeTCs CKOPOCTHIO HM3MEHEHUs Pa3iIMYHbIX
9SKOHOMHMUECKHUX IIO0Ka3aTeNeil, Ha Hee OMUPAIOTCS PAacXoibl SKOHOMHUYECKUX
MPE/IENIOB, MPHOBUIN MO OTHOLICHHUIO CIPOCa JIACTHYHOCTH IEH, MOHATHS 00
3JIACTUYHOCTH OOIIUX PACXOAOB [0 OTHOMICHHIO K KOJMYECTBY MPOYKIIHH.

B temax «Heonpenenennsiii unrerpan», «OnpeneneHHsiil naTerpai. Ero
NPUMEHEHHEe» JT0OMBaeMCsl, YTOObI CTYAEHTHl MOACUYMTHIBAIN WHTErPaIbl
Pa3sHBIMH METOAAMH, TaK KaK MHTETPAIIbI TAK)KE MCIONB3YIOTCS B 9KOHOMUKE. B
MHKPO’KOHOMHKE TOBOPHUTCS OO0 0Ommeil BBITOJe, BBITOJHEHHOW padore,
KOTOpBIE BBIPAXKAIOTCSI OINPEACICHHBIMA HHTerpanamu. HeonpeneneHHbIe
UHTETpaJbl HyKHbI B IPETNOIaBaHUHU BEPOSITHOCTEN U B €€ IPUMEHEHUH.

B Tteme «Ciywan. Mx BepostHOCTh. CiydaifHble BEIWYHUHBDY YIUM
CTY/IGHTOB CO3/[aBaTh MaTeMaTHYeCKHE MOJENM CIIyYalHBIX BEJIHYMH,
TOJICYNTBHIBATh BEPOSTHOCTh, II0OJIb30BAThCS BEPOSTHOCTSIMU TPU  aHAIN3E
Pa3IMYHBIX IPOU3BOJICTBEHHBIX 1 9KOHOMHYECKUX SIBIICHHH.

211



Proceedings of the Conference Teaching mathematics: retrospective and perspectives

[Iporpamma mpeaMeTa OCYMIECTBISCTCS BO BpEMS TEOPETHICCKUX
JIEKIMHA, TPAKTUIECKUX 3aHATHA U CAMOCTOSTEIHHOMH paboTHI.

Bo BpeMs TeopeTH4ecKHWX KM CTYICHTHI BBICHYIIMBAIOT TEOPETH—
YeCKMid MaTrepuai, 3HAKOMATCS C HOBBIMH MOHATHSIMH, ONpEAETICHUIMH,
JIOKa3aTeIbCTBAMU  HEKOTOPBIX MOJOXKEHHH W (GOpMyl, NpUMEHEHHEeM
TEOPETHYECKOTO MaTepHaja, pelieHHeM THUIIMYeCKUX 3anad. TeopeTmueckue
3HAHMS CTYJEHTHl MNPHOOpETaloT H caMHu, padoTas ¢ y4eOHHKaMH,
METOAMYECKUMHU yKa3aTeIsIMU U KOHCIIEKTaMH.

IlepecMOTpeB oOmepanioHHBIE W TBOPYECKHE METOJBI IO PAa3BUTHIO
CaMOCTOATENBHOM paboThl, BUAHO, YTO OOJIBIIE BCETO PAacIOCTPAHEH METOJ
MPAKTUYECKUX 3aHATUIL.

Lenp  mpakTHyecKux 3aHATHH — TOMOYh  (POPMHPOBAHHIO U
COBEPIIICHCTBOBAHWIO YMEHHH W HAaBBIKOB, KOTOPBIC SIBITIOTCS OCHOBOM
nmanpHeHmei nesrenpbHOCTH. OCYIIECTBISIA TETd MaTEMAaTHKU, PaKTHIECKUE
3aHATHS 3aHUMAIOT TIEPBOE MECTO IO OTHOIICHHIO KO BpeMeHH. X MOXKHO
OXapaKkTepu3oBaTh U KaKk METOJ, U Kak (opMy opraHuzaiuud OOy4YeHUs B
HEYHHBEPCUTETCKOM BBICIIEM Y4eOHOM 3aBE/ICHUH.

[IpakTryeckue 3aHATHS ONMHPAIOTCS Ha IONydeHHble 3HaHUA. Ecnmm Bo
BpeMsi JIEKIMH TIOUYTH HEBO3MOKHO TIpsimoe nuddepeHnrnpoBanue conepxatus,
TO BO BpEMs MPAaKTHYECKUX 3aHITHIl Menaror Jy4lle Y3HaeT CTyJeHTa, OJrKe
oOmaercst ¢ HUM, TUPPEpPEeHIUPYET CaMOCTOSATENBHYIO PadOTy M COJEepIKaHNe
MPAaKTUYECKUX 3aHATHHA. Bo BpeMs MpakTHUYECKHX 3aHATHH 3aKpeIUIsIoTCa U
yOIyONsIOTCSL  3HAHUWSI, Pa3BHBAIOTCS YMEHHS IPUMEHATh TEOPETHUECKHE
3HaHUS TPU pEIICHUH 33/1a4, COBEPIICHCTBYIOTCS IPAKTHYECKUE HABHIKH,
MIPOBOJIATCS UCCIIEAOBaHUA. BO BpeMs NpaKTUUECKUX 3aHSATHA U3MEHSETCS H
pONb TIperonaBaTeNsl — OT TPEABIBUTENS 3HAHUN TEpexod K PpOIH
OpraHM3aTOpa CaMOCTOATENbHONW pabOThl, KOHCYIbTaHTA U apTHEpa. Bo Bpems
MPaKTHYECKUX 3aHATUN opraHu3yeTcs pabota B rpymmax wik B napax. [locie
MONTyYeHHsI HOBBIX 3HAHMH M HABBIKOB paboTa CTyIEHTOB CTaHOBUTCS BCE
CaMOCTOsITeNIbHEee, UHTEHCUBHEE.

B xomnnerusix caMmocTosiTenbHOe 00yUeHHe BBIOHSETCS B IBYX acleKTax:

1. CamocTtosTenpHOE U3y4eHNEe HEKOTOPBIX TEM WM UX 4acTeH.

2. BeImomHeHHE 33JaHUH B CaMOCTOSITEIBHOM paboTe.

Bo Bpems mnepBoil JeKUMH CTyJ€HTaM MpEAnaraercs pacllupeHHas
nporpamMMa, B KOTOpOH yKa3aHO Ha3Ha4YeHHE NMpeAMETa, LENH, 3a1a4H, 00beM,
OIIEHKA pe3yNbTaTOB 00yUEHHS, paclpeieieHue 9acoB 00yUeHHs, CoAepKaHme
mpeaMeTa, peKOMeHAyeMas JUTepaTypa.

Jis  caMOCTOSITENPHOTO O0YYCeHHsI Ha3HAuaeTcs MOJIrOTOBKa pedeparos,
JTOKJIaJBI TIO TEOPUH M UX TPE/ICTaBlIEHHE TOBapHUIaM 1o Tpymme. Yacto TeMbl
JUIE  CaMOCTOATENIbHOrO OOydeHHMs Ha3Ha4yaeM TpylmaM WIM THapam. JTo
NoOyXJaeT CTyJIEHTOB K B3aMMOIIOMOIIH U JINYHOW OTBETCTBEHHOCTH KaXJIOTO
3a BBIIIOJIHEHHYIO paboTy. BhINonHeHne U npecTaBlieHne 3THX padoOT OLEHH—
BalOTCH.
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JlobuBasicb pa3BUTHS Yy CTYICHTOB CaMOCTOSTEIBHOCTH, YTIIyOJIEHHOTO
3HaHMS MPEAMETa W TOMOTras MOATOTOBUTHCSA K OTYETAM II0 TeME, CTYAECHTaM
JTAFOTCS] CAMOCTOSITEJIEHBIE PAOOTHI.

CamocrosiTenbHble  paboOTBl — 3TO  33JaHHsA, KOTOpBIE CTYAEHTHI
BBIIIOJHAIOT HE BO BpeMs Jekuuil. X 1enp — pas3BuBaThb y CTYICHTOB
CaMOCTOSITENIFHOCT, IOOMPSATh WX J0OMBaThCS Oojiee TIyOOKHMX 3HAHUIA,
u3y4yarh JIONOJHUTEIBHYIO JIUTEpPaTypy, HCKaTh OTBETHI Ha BOMPOCHI,
aHaJIM3UPOBATh, JIENIaTh BBIBOIBI.

CTyneHTbl OyXrajTepcKoro ydera MaTeMaTWKy H3Y4aloT B IEPBOM
ceMecTpe, UM JIal0TCs TPH CaMOCTOSITENIbHBIE PaOOTHI.

3agaHust IS IEPBOM CaMOCTOSTEIBHOM TIOATOTOBJIECHBI 110 TEMaM:

e  OCHOBBI IPEANTPUHIMATEIHCTBA MATEMATHKH

e PelieHne CUCTEM NPSMBIX YpaBHEHUI

e Marpuisl 1 1eTepPMUHAHTHI

e [IpsMble HepaBEHCTBA U 337a4X 10 ONTUMU3ALIU

3agaHust 1UIs BTOPOH caMOCTOSITEIbHOM pabOoThI TOATOTOBIICHBI IO TEMaM:

o ®yukuuu. [Ipenensl. HenpepbiBHOCTH

e [IpomsBomHas GpyHKIMHN 1 AU depeHInan

3agaHust UL TPEThEH CaMOCTOSTENLHOM pPa0OTHI IOJITrOTOBIEHBI MO
TeMaM:

e HeomnpeneneHuslit nHTErpa

e Omnpenenensslii naTerpan. Ero npuMenenue

e Pann uncen

Tpebyem, 9TOOBI CTYCHTHI BHITOIHSIINA PaOOTHI MPABMIFHO U aKKYPaTHO,
UCTIONB3YsS  OCHOBHYIO W  JIOTIONHWTENBHYIO  JIUTEpaTypy. Pa3BuBas
KOMIBIOTEPHYIO TPAaMOTHOCTh CTYIIEHTOB, JKeNIaTeNIbHO, YTOOBI PaboOTHl OBLIN
BBIIIOJIHEHBl C TIOMOIIbIO KOMIIbIOTEpA. BEIMOIHEHHBIE padOThl HYKHO
3amuTuTh. CTyAeHTaM 3apaHee Mpeularalorcs TpauK BbIIOTHEHUS |
KPHUTEPUH OLIEHKH.

Yka3bIBalOTCS KPUTEPUHU OLEHKH, KOTOpBIE JAETaJbHO OOCYKAAIOTCS CO
cryseHTamu. Vcnonp3yeM pasiM4yHbIE METOJbl KOHTPOJISL  pPe3yJIbTaToB
0o0y4eHUs: — TNPOMEXYTOYHBIE OTYETHl (KOHTPOJBHBIE pPa0OTHI, pedeparsl,
JIOKJIa[bl, TIPOEKTHI, KOJUIOKBHYMBI). KaXmblii CTYZEHT oOleHHBaeTcs Ha
CTOJIBKO, CKOJIBKO OH CaM y4YacTBYET B YUeOHO! e TeTHbHOCTH.

B uToroBoii orieHke mpuMeHsIeM TaKyro GopMyiy:

no=0,1 CP+0,3110+0,1 KK+0,59
WIH no=0,2CP+0,2KP+0,1 KK+0,53
31eCh : MO — urorosas oreHka

CP — oneHKa caMOCTOSTENBHBIX PadoT

I1O — nmpoMexyTOUHBII OTUET

KP — o1ieHKa KOHTPOJIBHBIX paboT

KK — ornenka xoJIjIoOKBUyMa

O — OlIEHKa DK3aMEHa.
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OK3aMEeH MOTyT ClaBaTh TOJBKO T€ CTYAEHTHI, Y KOTOPBIX COCTaBHbIC
YaCTH HAKOIUTEIFHOW OIICHKH COCTaBILIIOT HEe MeHee 5 OamnoB. Ecim mpenmer
MIPEnoaaeTcsi B IEPBOM M BO BTOPOM CEMECTpe (3a09HOE OTIEIICHHUE), TEPBhINA
ceMecTp 3aKaHuMBaeTcss AU(QEepeHIIMPOBAHHBIM 3a4eTOM, OLEHKa KOTOPOTO
HaKOIUIAETCS 32 CEMECTP

J13=0,2 CP+ 0,510 + 0,3 KK
3neck:  J13 — oneHka nudGepeHPOBaHHOTO 3a4eTa.

Torma Bo BTOpOM cemecTpe, KOTOPBIA 3aKaHYMBAETCS JK3aMEHOM, B
UTOTOBYIO OIICHKY BXOJUT U OIleHKa AU PEepeHIIMPOBAHHOTO 3a4eTa, a dK3aMeH
CTYZIGHTHI CAAIOT TOJIBKO 110 MaTeprajiaM BTOPOTO CEMeCTpa

no=0,1CP+0,2I10+0,2 13+ 0,53

CucremMa HaKOIUTENBHOH OLEHKM MOTHBHPYET CTYAEHTOB YECTHO
paboTaTh BECh CEMECTp, a HE TOJBKO IEped 3K3aMEHOM, IOOMpPseT HX
CaMOCTOATENFHOCTh M CAMOKOHTPOJb. BaskHO, 4TOOBI CTYAEHT 3apaHee 3HaI,
Kak OH OyJeT OIlEHUBAThCSI.

VYxe Tpetuil roj, Kak Halla KOJUIETHS TOTOBHUT CIIEIUAINCTOB II0
OyxranrepckoMy yueTy. Ha 3Ty crenuanbHOCTh NMOCTYNArOT aOUTYPUEHTHI C
JOBOJIHO BBICOKUM CpeJHUM OajutoM. VX 3HaHMS [0 MaTeMaTHKe IO3BOJIIOT
HaM paboTaTh Oe3 3HAYMTENBHBIX MPOOJEeM. Yke Ha TEpBOM Kypce OHHU
CIOCOOHBI JIOTHYECKH MBICIUTh M aHAIN3UPOBATh.

Jns  yrmyOneHnst 3HaHWM CTyJIeHTY HEOOXOIMMO MHOTO paboTaTh
caMmocToATeNbHO. [I03TOMYy MBI pEKOMEHIyeM €My JOHOJHHUTEIbHYIO
nurepatypy. OcoOeHHO cuWTaeM IOJIE3HOW KHHWTY aBTOpPOB A.AmMHHCA H
E.Crankyca «IIpuknanHas matemarnkay. CaMu TOXe MPUTOTOBHIHM W M3/AJN
nocobne «IIpakTHKyM 1o MaTeMaTHKE».

He mnpexncraBmsem cebe crenmamicta 1o OyXralTepcKOMYy Y4YeTy, He
3Haromero mMaremMarukd. CrapaeMcs, 4TOObI HAIIM CTYAEHTHl OCO3HAIH 3TO.
TOJBKO CHELHUAIKUCT C JOCTOMHBIM Oara)xoM 3HAHUI MO MAaTEMATHKE CMOYKET
IPaMOTHO BECTH Yy4YeT Ha MPEANPUSATHSAX, YUEPSKACHHAX M OpraHU3alusX,
aHaJM3UpOBaTh (MHAHCOBYIO JIEATENBHOCTh MPEINPHATH, padoTaTh B
KOMaH/Ie ¥ CAaMOCTOSITENILHO TPUHIMATh PEIICHHS.

BoiBoabI

1. MaremaTuka, KaK peaAMeT, TIOMOTaeT OCYIECTBUTH L€ IPOTrPAMMBI
CHELUaIbHOCTH OYXTaJTepCKOro y4era.

2. MHorue TeMbl TECHO CBS3aHBI C JAPYTMMH y4eOHBIMH IIpeIMETaMH
(MHKPOPKOHOMHKA, SKOHOMHUKA MpPEAIPUHIMATEIbCTBA, (UHAHCH TIPEINpH-
ATUH, THHOPMAIIIOHHBIE TEXHOJIOTHH ).
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Summary

In this announcement are described the purposes of accountancy program,
goals of the studies program. To achieve these goals helps the subject of
mathematics.

Also here are introduced the program of mathematics, the aims of this
subject and connection with others subjects.

It is shared experience about the methods of studies and the system of
evaluation.
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