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Abstract. Introduction. Nowadays specialists with critical and analytical thinking skills are required in labor market.
Acquiring these skills is a long process, requiring time and appropriate mental invest-ment. The study of mathematics
provides the basis for the development of logical thinking, atten-tion, accuracy, starting from the school.
Methodology. Theoretical analysis and generalization of pedagogical experience; questioning; scholarly and popular
scientific literature analysis; mathematical statistics methods application in processing the results of experimental
research.

Discussion. Identified pedagogical conditions contribute to the interest development in the mathematics study. To
study the criteria for the development of critical and analytical thinking stu-dents of each presented specialties were
divided into control and experimental groups.

Results. The average point of the initial level of mathematical knowledge in the control group was 2,98, in the
experimental group — 3,04 (the difference 1%). As a result of the experimental test-ing of the effectiveness of the
development of interest in the study of mathematics positive results were obtained — the level of mathematical
knowledge of students in the experimental group was 9% higher than among students studying by the classical
technology. The study of the level of critical and analytical thinking was carried out according to developed criteria.
The results: at the first stage, there was no difference between the results of the survey of the control and experimental
groups, at the second stage the difference — 5%, at the third stage — 7.1%. Students of experimental groups were able
to demonstrate a higher level of critical and analytical thinking.

Conclusion. Successful learning of the mathematics in the higher professional education’s sys-tem will lead to an
increase in the critical and analytical thinking level of future bachelors, which in turn will be affected by the demand
in the modern labor market.

Keywords: interest development, teaching mathematics, cognitive interest, learning process, higher education, critical
thinking, analytical thinking, pedagogical conditions, questionnaires.

Introduction

At the present time a necessary condition for
improving the quality of scientific research in
various branches of science and technology was the
widespread use of mathematical methods. In order
for a specialist to successfully apply mathematical
methods in further professional activity, to model
various technological and biochemical, economic
processes, first of all, it is necessary to have the
necessary knowledge and to be able to handle the
mathematical apparatus correctly. Mathematical
methods play anincreasingly importantand necessary

EEFA role in the training of specialists, as they allow a

sufficient degree of reliability to analyze the results
of theoretical and practical activities. They are used
to process data from observations and experiments,
which are not only subject to measurement errors
and random interference, but also to the influence of
internal variability.

The modern labor market requires specialists who
are able to think critically and analytically, and as we
know these qualities can be developed by means of
mathematics. Therefore, in the modern educational
process of a technical university it is necessary to
increase the level of mathematical knowledge. After
analyzing the pedagogical literature to identify



methods that contribute to improving the quality of
knowledge, we chose — the development of interest.

Thereby there is a contradiction between the
increased requirements for the ability to think
critically and analytically to the graduates of
technical universities in the conditions of the modern
labor market, and the conditions contributing to
the development of these qualities. The insufficient
development of this problem in pedagogical science
and practice led us to the process of identifying
conditions that promote the development of critical
and analytical thinking. Thus, the idea of the research
was formed: successful mastery of the mathematics
course in the system of higher professional education
will lead to an increase in the level of critical and
analytical thinking of future Bachelors.

The aim of the research: theoretical substantiation
of the importance of the level of mathematical
knowledge of students in the formation of critical
and analytical thinking skills.

Achievement of the intended purpose and
solution of the main problem are connected with the
hypothesis: if in the process of learning mathematics
in a technical university students show interest and
have a good performance, their critical and analytical
thinking will be developed.

Methodology. Modern pedagogical science
considers several ways to improve the quality of
mathematical knowledge, here are some of them:
teacher-centeredness (collective preparation for
classes helps teachers discuss problems and improve
pedagogical skills) [1, P. 28]; learning mathematics
using technology [2, P. 66]; personalization (to create a
situational interest, thus evoking individual interest)
[3, P. 17]; the applied orientation of mathematics [4,
P. 56]; the model of productive cognitive activity
(formation of concepts, theorem proving, problem
solving) [5, P. 132].

The methodological basis of the conducted
research was: the concept of problem-based
learning and theoretical developments in the field of
professional education of well-known scientists — LY.
Lerner [6, P. 31], M.I. Makhmudov [7, P. 5]).

Analyzing the methods, classifications of LY.
Lerner and M.N. Skatkin [8, P. 1] we identified the
following methods as contributing to the development
of interest in the study of mathematics by university
students: problem-based; reproductive; exploratory;
partially exploratory (heuristic) [9, P. 5].

In order to prove the hypothesis that if in the
process of learning mathematics in a technical
university students show interest and have good
performance, then they develop critical and analytical
thinking, we have developed pedagogical conditions
for the development of cognitive interest. These pe-
dagogical conditions were based on the following
instructions:

1) it is necessary to pay more attention to teaching
methods: maximum development should be given
to the methods that stimulate students' activity and
educate them to work independently;
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2) it is necessary to revise the methodology of
lectures and practical classes in order to strengthen
interdisciplinary links with theoretical and special
disciplines in technical universities.

To test the idea of the research that the
development of interest in mathematics will increase
the level of mathematical knowledge of students,
which will further lead to the formation of critical
and analytical thinking in the educational process of
the university, the following work was carried out:

- the students of the following specialties of
Karaganda Technical University participated
in the experiment: «Mechanical engineering»,
«Standardization and certification», «Technological
machines and equipment», «Biotechnology»,
«Material science and technology», «Metallurgy»,
«Organization of transportation, traffic and operation
of transport», «Logistics (Transport)»;

- first-year students studying the discipline
«Mathematics» were divided into control and
experimental groups;

- the students in the experimental and control
groups were taught according to the same curriculum,
but special methods and means of developing
interest in the study of mathematics by university
students were introduced in the educational process
of students in the experimental group [10, P. 162].

Thus, we used the following research methods:
theoretical analysis and generalization of pedagogi-
cal experience; conversations; questioning; analysis
of special and popular scientific literature; use of
mathematical statistics methods in processing the
results of the experimental study.

Results. To determine the level of formation of
critical and analytical thinking, before studying the
discipline «Mathematics» students were offered a
questionnaire:

1. Can you analyze in advance the information you
will need in the future?

2. Will you wverify the data provided in your future
professional life?

3. How often do you analyze for yourself a situation?

4. Can you foresee variants of development of any
situations?

5. Can you observe?

6. Can you pick up details on observing the
information?

7. Can you highlight what is important to you in a
situation?

8. Can you make decisions in a situation that requires
a quick decision?

9.Do you think you can objectively evaluate a
situation?

10. Are you able to reasonably prove your point of
view?

11. Do you make decisions «like the majority»?

12. Can you be easily persuaded to change your point
of view?

13. If you have heard some information, do you trust
what you have seen or heard?

14. Do you argue your point of view with people?
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15. Do you know how to make a logical connection?

The survey was conducted as an online, incognito
test. The answer options offered to students were the
same for all Yes-Sometimes-No questions, and the
results of the survey are presented in Table.

According to the results of the questionnaire at
the first stages of the study of mathematics in the
students of the control and experimental groups, the
data do not differ either from the specialty or from
the group (control or experimental).

The next stage of our research work was to
implement in the educational process of teaching
mathematics presented innovations for students in
the experimental groups. The results of implementa-
tion showed that at the stage of the final control in
mathematics students in the experimental groups
had an average score higher than students in the
control groups.

Thus, it was revealed that having the same initial
training in the discipline, the students of the control
group have lower results than the students studying
in the experimental group. In the 2013-2014 academic
year the average grade point average left 3.8, in the
2014-2015 academic year it was 3.7 points. Since 2015-
2016, when students began to study in the control
and experimental groups began to observe a sharp
difference, as the result of the control group became
equal, it was 3.6 points, but at the same time the results
of the experimental group increased to 4.0 points, the
difference between the groups was 0.4 points. Similar
is the case in the 2016-2017 academic year, but only
the control group had the same average score 3.6, and
the experimental had 4.1.

So, the average score of the initial level of
mathematical knowledge in the control group
was 2.98, in the experimental group was 3.04 (the
difference was 0.06 points, which is 1%), and the final
level of mathematical knowledge in the control group
it was 3.60, in the experimental group it was 4.05
(difference 0.45 or 9%). The above stated indicates
that the students of the experimental groups had a
higher level of mathematical knowledge.

The next stage of our study was to check how
this implementation would affect the level of critical
and analytical thinking of future bachelors. For this
purpose, we also conducted a questionnaire on the
same conditions as at the beginning of mathematics
training.

The obtained results allow us to conclude: if in
the process of learning mathematics in a technical
university students show interest and have a good
performance, then they develop critical and analytical
thinking, this was the leading hypothesis of this study.
Continuing the study that, critical and analytical
thinking is formed in the process of learning, during
all 4 years of undergraduate education, we conducted
a similar questionnaire before the defense of diploma
projects in the same students who participated in this
experiment in the 1st year. Thus after 3.5 years (2019,
2020) students were questioned under the same

EEIY conditions and questions.

Let’s analyze the obtained data in general, not
dividing into specialties:

1) The answer «yes»:

- the average score of the experimental group
was 38.4% on the answer «yes» in the 1st year, and in
the 4th year it was 80.7%, i.e. the level of critical and
analytical thinking increased by 210%;

- the average percentage in the control group, in
the 1st year was 38.5%, in the 4th year was 73.6%, we
have an increase of 191%.

The difference in results was 29%.

2) Response «sometimes»:

- experimental group's result in the 1st year was
39.4%, in the 4th year was 13.5%, the result improved
by 34%;

- the control group in the 1st year chose this
answer in 39.3%, and after 3.5 years it was 19.9%, the
result changed 50.8% for the better.

The difference was about 16.8%.

3) The answer «No»:

- the average score of the experimental group:
22.2%, in the 1st year, and 5.8% in the 4th year, the
difference for the better result was 383%;

- the average score of the control group in the
1st year: 22.1% and in the 4th year: 6.4%, the results
improved by 345%.

The difference was 38%.

Thus, the analysis shows that the level of critical
and analytical thinking of students who studied the
discipline «mathematics» developed much better, the
average result of the difference was 27.9%.

Conclusion

275 students of Karaganda Technical University
(until 2020 Karaganda State Technical University) of
the following specialties participated in the conducted
scientific and pedagogical experiment: mechanical
engineering (38 students), standardization and
certification (40 students), technological machines
and equipment (42 students), biotechnology (38
students), material Science and Technology (16
students), metallurgy (51 students), organization of
transportation, traffic and operation of transport (17
students), logistics (33 students).

There were 138 students in the control group and
138 students in the experimental group. All students
were trained by the same program, but in the
educational process of the experimental group were
introduced special methods and developed interest
in learning mathematics. Thus, having the same
initial level of knowledge in mathematics the data of
the experiment show that the difference between the
average values of the performance of the control and
experimental groups is 9%, that is, students in the
control group got the final percentage of achievement
was 72%, and students in the experimental group had
81%, if considered on a five-point scale of achievement
then, 3.60 and 4.05 respectively. (Figure 3). At this
stage of the study we confirmed the first part of our
hypothesis: if in the process of learning mathematics
in a technical university students show interest and
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Quantitative results of the students critical and analytical thinking initial level

No. Specialties in % (control/ experiment.) Average result,
Criteria ME St. ™ BT ms Met. oT Log. c/e (in %)
1 Yes 32/31 40/39 28/30 31/30 37/39 27/26 30/29 28/29 31,6/31,6
Sometimes | 48/50 45/45 41/40 46/47 37/36 41/40 45/45 46/45 43,6/43,5
No 20/19 15/16 31/30 23/23 26/25 32/34 25/26 26/26 24,8/24,9
2 Yes 47/46 49/50 46/45 48/46 50/51 45/44 46/45 47/49 47,3/47,0
Sometimes| 38/39 38/38 40/38 42/42 42/39 38/39 34/36 33/31 38,1/37,8
No 15/15 13/12 14/17 10/12 8/10 17/17 20/19 20/20 14,6/15,2
3 Yes 15/12 19/18 17/17 21/22 23/21 22/20 15/14 23/25 19,4/18,6
Sometimes| 60/61 62/65 62/63 62/59 61/63 60/61 60/58 60/56 60,9/60,8
No 25/27 19/17 21/20 17/19 16/16 18/19 25/28 17/19 19,7/20,6
4 Yes 22/23 25/26 25/26 26/26 26/26 21/22 22/19 22/21 23,6/23,6
Sometimes | 25/22 23/24 20/19 23/24 21/20 24/22 24/24 24/24 23,0/22,4
No 53/55 52/50 55/55 51/50 53/54 55/56 54/57 54/55 53,4/54,0
5 Yes 48/49 51/53 46/47 47/46 50/50 46/46 47/46 50/49 48,1/48,3
Sometimes| 39/40 38/35 39/38 41/42 41/40 38/37 34/36 33/33 37,9/37,6
No 13/11 11/12 15/15 12/12 9/10 16/17 19/18 17/18 14,0/14,1
6 Yes 32/29 34/32 30/30 34/33 34/33 31/32 30/29 31/30 32,0/31,0
Sometimes | 30/31 33/37 41/40 36/36 33/35 35/33 35/36 32/32 34,4/35,0
No 38/40 33/31 29/30 30/31 33/32 34/35 35/35 37/38 33,6/34,0
7 Yes 59/60 58/58 57/55 60/59 61/62 57/56 56/55 58/59 58,2/58,0
Sometimes| 36/36 38/38 33/36 34/34 34/34 37/39 35/36 32/33 34,9/35,8
No 5/4 4/4 10/9 6/7 5/4 6/5 9/9 10/8 6,9/6,3
8 Yes 36/35 37/37 34/32 35/36 38/37 33/31 32/30 31/32 34,5/33,8
Sometimes| 39/38 40/39 38/39 39/39 40/41 40/43 38/41 39/40 39,1/40,0
No 25/27 23/24 28/29 26/25 22/22 27/26 30/29 30/28 26,4/26,2
9 Yes 28/29 27/29 27/29 28/30 31/32 28/30 27/26 26/26 27,7/28,9
Sometimes| 50/51 52/52 53/50 50/50 50/48 52/51 49/50 51/53 50,9/50,6
No 22/20 21/19 20/21 22/20 19/20 20/19 24/24 23/21 21,4/20,5
10 Yes 68/66 70/70 66/65 69/70 72/74 65/66 65/65 68/69 67,9/68,1
Sometimes | 27/28 27/28 27/28 26/25 20/20 28/25 28/30 28/25 26,4/26,1
No 5/6 3/2 7/7 5/5 8/6 7/9 7/5 4/6 5,7/5,8
11 Yes 32/31 30/28 28/32 25//29 28/29 32/32 33/29 32/32 30,0/30,3
Sometimes| 32/35 40/41 37/35 41/37 34/36 40/39 39/44 41/42 38,0/38,6
No 36/34 30/31 35/33 34/34 38/35 28/29 28/27 27/26 32,0/31,1
12 Yes 24/24 24/26 26/25 27/30 23/21 29/30 31/28 28/29 26,5/26,6
Sometimes | 52/50 50/51 49/50 48/50 48/54 46/45 45/47 31/28 46,1/46,9
No 24/26 26/23 25/25 25/20 29/25 25/25 24/25 41/43 27,4/25,5
13 Yes 46/45 47/46 50/53 52/54 52/55 50/53 52/53 54/52 50,3/51,4
Sometimes| 34/35 35/35 35/35 33/34 36/30 38/33 36/35 31/32 34,8/33,6
No 20/20 18/19 15/12 15/12 12/15 12/14 12/12 15/16 14,9/15,0
14 Yes 33/32 35/34 31/33 36/36 31/30 30/32 32/32 36/33 33,0/32,8
Sometimes | 36/38 38/35 36/34 35/38 37/37 38/35 37/36 34/37 36,4/36,2
No 31/30 27/31 33/33 29/26 32/33 32/33 31/32 30/30 30,6/31,0
15 Yes 48/43 52/50 50/50 47/44 51/51 47/48 43/45 44/44 47,8/46,9
Sometimes| 45/52 44/44 43/40 45/47 43/41 43/44 51/49 48/49 45,2/45,8
No 7/5 4/6 7/10 8/9 6/8 10/8 5/6 8/7 7,0/7,3
Total
38,0/37,0 39,9/39,7 | 37,4/37,9 | 39,1/39,4 | 40,5/40,7 | 37,5/37,9 | 37,4/36,3 | 38,5/38,6 38,5/38,4
Average, %  39,4/40,4 | 40,2/40,5 | 39,6/39,0 | 40,1/40,3 38,5/38,3 39,9/39,1 39,3/40,2|37,5/37,3 39,3/39,4
22,6/22,6 1 19,9/19,8 | 23,0/23,1 | 20,8/20,3 | 21,0/21,0  22,6/23,0 | 23,3/23,5 | 24,0/24,1 22,2/22,2
Number of
studentsin| 20/18 19/21 19/23 19/19 9/7 27/24 9/8 16/17 138/137
the groups
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Note: (abbreviations used in the table)

e./c. — experimental / control group,

ME — specialty «Mechanical Engineering»,

St. — specialty «Standardization and certification»,

TM — specialty «Technological machines and equipment»,
BT — specialty «Biotechnology»,

MS — specialty «Material science and technology»,

Met. — specialty «Metallurgy»,

OT — specialty «Organization of transportation, traffic and operation of transport»,

Log. — specialty «Logistics (Transport)».

have good performance, then they develop critical
and analytical thinking, further formed and allows
you to more successfully defend the diploma project.
In order to confirm the second part of the hypothesis,
about the development of critical and analytical
thinking, we conducted a survey at three stages of
training: at the beginning of the first year, before
studying mathematics — stage 1, after the completion
of mathematics — stage 2, stage 3 — before the defense
of diploma projects.

This research work was begun in the 2013-2014
academic year, the first two academic years we
investigated the level of students' performance, the
mentioned specialties, studied scientific and pedago-
gical literature, determined the purpose, hypothesis
and the main problem of pedagogical research.
The next stage of the research work was aimed at
confirming the hypothesis:

1) At the beginning of 2015-2016 and 2016-2017
academic years, we checked the initial level of critical
and analytical thinking, implemented the specified
methods and means of developing interest in learning
mathematics.

2) At the end of the 2015-2016 and 2016-2017
academic years, we summarized the performance
of the control and experimental groups, the first
interim results of performance in the discipline of
«Mathematics» were obtained. At the same time the
second stage of the questionnaire was conducted to
determine the level of development of critical and
analytical thinking.

3)InMay 2018-2019 and 2019-2020 academic years,
completing their studies at the university, students
underwent the third stage of the questionnaire in
order to determine the final level of critical and
analytical thinking.

Thus, the scientific and pedagogical experiment
lasted for 5 years (2015-2020). The goal, which was
set at the beginning of the study: substantiation of the
significance of the level of mathematical knowledge
of students in the formation of critical and analytical
thinking skills, was achieved. The hypothesis: if
technical university students show interest and have
good performance, then they develop critical and
analytical thinking has been confirmed in the process
of learning mathematics. Figure shows how the level
of critical and analytical thinking changed in the
control and experimental groups at three stages of

E 3 questioning.

The following conclusions can be briefly made
based on the developed theoretical provisions and
obtained results of experimental and pedagogical
work:

1.The study of the level of mathematical
knowledge, as well as critical and analytical thinking
allowed to identify the need for its development,
because the modern labor market needs specialists
who can think critically and analytically, and as it is
known these qualities can be developed by means of
mathematics.

2. The paper analyzes the content of mathematical
knowledge of technical university students in
accordance with the future professional activity of
students.

3. The analysis of psychological and pedagogical
literature allowed to determine that by developing
interest in mathematics it is possible to achieve a
steady growth of critical and analytical thinking.

4. Identified pedagogical conditions  that
contribute to the development of interest in the study
of mathematics: teaching methods (problem-based,
reproductive, exploratory, partially exploratory).

5. The criteria for the development of critical and
analytical thinking are determined.

6.As a result of the experimental testing of
the effectiveness of the development of interest in
mathematics positive results were obtained, the level
of critical and analytical thinking increased.

Based on the results obtained during the
experimental-pedagogical work, the following
recommendations were developed:

- successful development of critical and analytical
thinking depends on the level of mathematical
abilities of the student, as well as on the interest in
learning; methods of interest development in learning
are advisable to implement in a complex;

- the developed pedagogical conditions of the
interest development in the study of mathematics
for the students of the presented technical specialties
can be applied in the educational process of other
universities;

- the criteria for determining the level of critical
and analytical thinking can be used in the educational
process of any higher education institution, training
specialists in technical profile, as a tool necessary for
the formation of an integral structure of a specialist.

This study is one of the possible ways to solve
the problem of improving the level of mathematical
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knowledge and the development of critical and | knowledge affects the formation of the holistic

analytical thinking of technical university students. structure of a technical specialist;
Further prospects of this study can be carried out - the influence of the level of mathematical
in the following directions: knowledge and its development on the quality of

-to check how the level of mathematical | scientific papers of students.
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AHOAamna. Kipicne. Kazipai yakbimma eHbeK Hapbifbl CbIHU ¥aHe AHAAUMUKAAbLIK olinay 0ardblaapsl 6ap MamaHOApFra
MyKkmaxc. byn 0ardelnaposl uzepy y3aK yakbimmel ¥aHe muicmi aKblia-oli UHeecmuyuanapsiH Kaxem emeodi. Mek-
menmezai MamemMamuKa KypcolHaGH 6acman no2uKanoelk olinayodsl, 3eliiHi, 0aa10ikmi 0ameimyObiH, Heai3iH KaaalimelH
MamemMamuKaHbl 3epmmey ekeHi 6apiHe 6enaini.

ddicmeme. Medazo2uKansiK MaxcipubeHi meopusansiK Manday HaHe Haanelaay;, cayanaHama uypeaizy; apHalibl #aHe
FbLALIMU-KONWInik a0ebuemmepdi manday; sKcnepumMeHmMmiK 3epmmey HamuxcenepiH eHoey KesiHoe Mamemamuka-
/IIK cmamucmuka a0icmepiH nalioanaHy.

Tankbinay. MamemMamuKaHbl OKyFa 0ezeH Kbi3biFyWwblablKkmblH OaMYbIHA bIKAaA ememiH nedazo2uKkansiK xaroalinap
aHbIKMA0bl. ColHU ¥aHe GHAAUMUKAAbIK olinayosl 0ambimy Kpumepulinepi aHbIKMasobi. ¥CbIHbIAFAH MAOMAHObIKMAp-
OblH apKalicbicbl bolibiHWa cmydeHmmep 6aKblAay ¥aHe SKcnepuMmeHmmik monmapra 6enzineHoi.

Hamuxcenep. bakbinay mobbiHOa mamemamukansiK 6inimHiH 6acmanKel deHeeliiHiH opmawa 6ansl — 2,98, sKc-
nepumeHmmik OeHeelide — 3,04 (alibipmawsinbiK 1%-0bl Kypadel) Kypadel. MamemamuKkaHbl OKyfa O0ez2eH Kbi-
3bIFYWbIALIKMbIH, muimoinieiH maxcipubesnik mekcepyoiH HamuxeciHOe oH Hamuxenep asblHObI-9KCIepuMeHmMmiK
mon cmydeHmmepiHiH MamemamukansiK 6inim 0eHzelii KnaccuKasnbiK mexHoao2us 6olibIHWa oOKUMbIH cmyodeHmmep-
2e KaparaHOa 9% morapel 601061, CblHU HIHe aHAAUMUKAbIK olnay OeHeeliiH 3epmmey 33ipneHaeH Kpumepulinep
bolibiIHwa. Hamuxcenepi: bipiHWi kezeHOe 6aKbinay #aHe SKCNepUMEeHMMIK monmap cayanaHamacsiHbIH Hamuxcenepi
apaceiHOa alibipMawbiAbIK HOK, eKiHWwi KezeHoe alibipma 5%-0bi, ywiHwi keeHOe 7,1%-0b1 Kypadsel. Ocbinaliua, sKc-
nepumeHmmik monmapobiH cmydeHmmepi CbIHU HaHe aHAAUMUKAAbIK olinaydbiH #oFapbl OeHeeliiH Kepceme an0bl.
KopbimsiHObl. }orapel Kacinmik binim 6epy #cylieciHoe mamemamuKa KypcelH cammi MeHzepy 6oaawak bakanaspaap-
OblH CbIHU #(aHe aHAAUMUKAbIK olnay OeHaeliiHiH #oFapbinaybiHa aKeneoi, byn 63 KezeziHoe Kazipai eHbeK HapbIFbiH-
0arbl CypaHbICKa acep emeoi.

Kinm ce30dep: Kbi3bifyuwlblablKkmsl 0amblimy, MAOmMeMamuKaHbl OKbIMY, MAHbIMObIK Kbi3bIFYWbLAbIK, OKY MPOUEC, HOoFa-
pol 6inim, colHU MyprbiOaH olinay, aHAAUMUKAAbLIK olinay, neda202uKasnsliK wapmmap, cayaaHamanap.

Ponb pazeumus mamemamuyeckux 3HaHuli y cmydeHmoe ey3a 6 (hopmMuposaHuUU Kpumu4ecKo20
U aHAAUMUYECKO20 MblWAeHUS
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AHHOmMayus. BsedeHue. B Hacmosuee 8pemMs pbIHOK mpyoda Hy#0aemcs 8 Cneyuaaucmax, UMerUuux Ha8biKUu Kpumu-
YecKo20 U aHAAuUmMuU4YecKko2o molwineHus. [puobpemeHue OaHHbIX HABbIKO8 — rpoyecc donzuli, mpebyrouw,uli spemeHu u
coomeemcmayowux yMcmeeHHbIX 8/101eHul. M3yyeHue MamemMamuKu 3aKa1a0bi8aem OCHO8bI Pa38UMUS /102U4eCKO-
20 MblWsIeHUs, BHUMAHUS, GKKYpamMHOCMU ewje HaYUHAs CO WKO/bHO20 Kypca MamemMamuKU.
Memodonoaus. Teopemuyeckuli aHanu3 u obobuweHue nedazo2uyecko2o onbima, AHKemuposaHue; aHaaU3 crneyuans-
Hol u Hay4Ho-ronynapHol AuMepamypsbl; UCMoAb308aAHUE Memo008 MamemMamu4yeckoli cmamucmuku npu obpabom-
Ke pe3ys6mamos 3KcrnepumMeHmasnbHO20 UCCAed008aHUs.
ObcyncdeHue. BobiasneHbl nedazoauveckue yca08us, crnocobcmsyoujue passumuro UHmMepeca K UsyyeHuro mamema-
muku: memodel. OnpedesneHsl Kpumepuu PA3BUMUSA KPUMUYECKO20 U aHAAUMUYeCcKo20 MbluineHus. CmyodeHmel o
Kaxcooli uz npedcmasneHHbIx crneyuanbHocmel bbiau onpedeneHsbl HA KOHMPOAbHYIO U SKCAePUMEHMAsbHYIO 2pynbl.
Pe3synbmamel. CpedHuli 61 UCXOOHO20 YPOBHA MAMeMamu4ecKux 3HaHUlU 8 KOHMpPosbHOU epynne cocmasusn — 2,98,
EEX] s skcnepumenmansHol — 3,04 (pasHuua 1%). B pesynemame nposedeHHol sKcrnepumeHmansHoli nposepKu speex-
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mueHoOCMU pa38umMus UHMePeca K U3y4yeHUto MamemMamuKu MosyYeHsl MoaoxumesnbHolie pe3ynbmams! — ypoeeHb Ma-
memamuyecKkux 3HaHuli cmydeHmoe 3KcrnepuMeHmasbHol 2pynnel 0Kazasca Ha 9% ebiwe, 4em y cmydeHmos, obyya-
FOWUXCA N0 Kaaccuyeckol mexHomo2uu. M3ydeHue yposHsa KpUmu4YecKo20 U GHAAUMUYeCK020 MblaeHUs Mposoous1ocs
Mo paspabomaHHbIM Kpumepuam 8 mpu amarnd. Peayasmamel: Ha Nepeom amare, pa3HUybl Mexoy pesyssmamamu
aHKemupo8aHUs KOHMPObHOU U SKCepumeHmMansHol 2pynn — Hem, Ha 8MOPOM amarie pasHUYa cocmasusa 5%, Ha
mpemoeem smane — 7,1%. Takum obpaszom cmyoOeHmbl SKCepuUMeHmMasbHeIX 2pyrn cmMoaau npodemMoHCcmpupo8ame
60s1ee 8bICOKUL ypo8eHb KpUMUYECKO20 U AHAAUMUYECKO20 MbllIeHUS.

Bbig0d. YcnewHoe osnadeHue KypcomMm mamemMamuKu 8 cucmeme 8bicuie20 Mpo@eccuoHanbHo20 06pa308aHuUs npuse-
dem K MosblWeHUI0 YPOBHSA KpUMUYECKO20 U aHAAUMUYeCKOo20 MblaeHus Byoyuwux 6aKanaspos, Ymo 8 c8oto o4epeds
ompasumcs Ha 80cmMpeboB8aAHHOCMU 8 YC/108USAX COBPEMEHHO20 PbIHKA mpyada.

Knroueesle cnoea: pazgumue uHmepeca, npenodasaHue MamemMamuku, no3HaeamessHbIl uHmepec, npoyecc obyye-
Huf, ebicwee 06pPA308aHUE, KPUMUYECKOE MbluwseHUe, AHAAUMUYecKoe MbluaeHue, neddzoaudeckue yco8us, aHKe-
muposaHue.
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