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Abstract. The problems of low level of mathematical knowledge among students of technical universities are consid-
ered. An analysis of scientific and pedagogical literature is conducted to identify ways and means of achieving a higher
level of knowledge in mathematics among technical university students. The level of pre-university mathematical
knowledge of different specialties for 2019-2021 and the final level of knowledge in mathematics are compared. One

of the ways of solving the existing problem is proposed — the way of professional orientation of the entire course of
mathematics. This should arouse interest in learning, which will lead to an increase in academic performance.
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Introduction. Historically, there were two sides
to the purpose of mathematics: the practical, which is
associated with the creation and application of tools
needed by man in his productive activities, and the
spiritual, which is associated with human thinking,
with the mastery of a particular method of knowl-
edge and transformation of the world — the mathe-
matical method.

Mathematical training in a technical university is

necessary for understanding the principles of struc-
ture and use of modern methods and technologies,
for the perception of scientific and technical concepts
and ideas. It is used to model, study and predict
many processes. Mathematics provides the basis for
the study of other specialist disciplines. The role of
vocational orientation in mathematics in the learning
process is therefore great, and it has a direct impact
on the learning, developmental and cognitive objec-



tives of the course. At the same time, professional ori-
entation shapes students' scientific outlook, helps to
see the world in achievement and development, con-
tributes to the establishment of logical relationships
between concepts, thus developing logical thinking
of students, acts as a means of preventing and elim-
inating formalism in student knowledge, allows to
form a system of knowledge, which appears before
students not as stagnant, but as dynamic, qualitative-
ly changing.

The teacher's task is to equip students with learn-
ing and cognitive apparatus, ways of activity. This,
in its turn, requires students to form a certain system
of skills. In our opinion, all learning skills can be di-
vided into two groups: special, formed on the basis
of one discipline, and general, formed on the basis
of many disciplines. These include: general logical,
training, search and information, organizational and
cognitive. The formation of special skills occurs with-
in a discipline, but it is possible to transfer them into
the field of related disciplines.

So, for example, abilities and skills of statistical
information processing, in a course of mathematics
are formed at students for the further use at process-
ing of results of researches in various technical disci-
plines. And the statistical processing of data obtained
both in the experiment and by daily accounting is
necessary to check the degree of reliability of the re-
sults, their proper generalization and identification of
patterns of processes. Especially important is the role
of statistical methods in modelling technological sys-
tems and processes and the subsequent use of these
models to make the right decision in conditions of
uncertainty.

Research methods. It should also be borne in
mind that the rapid development of scientific prog-
ress has exacerbated the need to train highly quali-
fied personnel in the field of engineering, who meet
modern requirements. Leading scientists such as G.I.
Shchukina, L.I. Bozhovich and others have estab-
lished that the success in acquiring knowledge by
students and, in particular, mathematics, depends
largely on the formation of their cognitive interest
[1, 2]. At the same time, the experience of teaching
mathematics shows that a significant part of students
has an extremely low level of formation of cognitive
interest in mathematics.

In our opinion, one of the productive approaches
to solving this problem is the approach, the essence
of which is that mathematics teaching should be pre-
sented not only in the logic of modern mathematics,
but also in the logic of the future professional activity
of the student. In this case, the aim of student's learn-
ing activities is not only to master the mathematical
apparatus as an integral scientific system, but to form
professionally significant qualities of personality
based on the logic of mathematics. It is this approach
that should provide optimal conditions for the for-
mation of cognitive interest in higher mathematics
among students of any higher education institution.

The following methods were used in the imple-
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mentation of this approach: formation and develop-
ment of cognitive interest, professionally oriented
teaching.

Scientific results. In the conducted research of
students of Karaganda Technical University named
after Abylkas Saginov of all educational programs we
conditionally divided into 3 groups:

1 — technical direction;

2 —educational programs related to computer
technology;

3 — educational programs of economic profile.

Analyzed were the results of examination ses-
sions for 2019-2020 and 2020-2021 academic years are
presented in Table 1.

There was also conducted a survey of students to
determine the level of mathematical knowledge for
the period of taking the UNT (Table 2).

The analysis has shown that students have an
insufficient level of knowledge in mathematics from
the secondary school course year by year and this
certainly affects the further study of the discipline
«Mathematics» in higher education. The obtained re-
sults allow us to conclude that the level of pre-univer-
sity mathematical knowledge of students from differ-
ent educational programs within the group does not
practically differ, and does not depend on the year of
study.

The difference between the results of the groups
is due to the following, students in group 1, are
trained mainly on the basis of state grants, students
in group 3 are almost 100% trained on a contractual
basis, in group 2 students are also trained on grants
on a contractual basis, so the average score of UNT is
so different between the groups.

Mathematical training is basic, and is a prereq-
uisite for a large number of special disciplines, so
students who have a low level of school preparation
in mathematics have a low level of university knowl-
edge of the course «Mathematics», which subse-
quently affects the overall performance of the student
as a whole (Figure).

Thus, students have an insufficient level of knowl-
edge in mathematics from the secondary school
course year by year and this certainly affects further
study of the discipline «Mathematics» in higher edu-
cation institution.

The analysis of scientific and methodological lit-
erature allowed identifying ways of improving the
quality of mathematical knowledge. One of the ways
as proves pedagogical practice — development of cog-
nitive interest. Interest is of paramount importance in
the implementation of any human activity, it is one of
the most significant incentives for the acquisition of
knowledge, increases cognitive activity of the person,
causes the desire to work in a certain area, serves as
one of the most important conditions of a truly cre-
ative attitude to work. The role of interest in learning
activities, in the successful mastering of the studied
subject is great [3]. In the presence of interest, knowl-
edge is mastered thoroughly, firmly; in the absence

of interest, learning material is learned with difficul- (299 |
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Table 1 — Average student performance in mathematics

Study year

Group

Educational programs

Average score

2019-2020

1 — technical
direction

- Transport, transport equipment and technology,

- Organization, transport, traffic and operation of transport,
- Geodesy and cartography,

- Mineral processing,

- Power engineering,

- Power and heat engineering,

- Geology and Mineral Deposit Marking,

- Surveying- Standardization and certification (by branch),
- Logistics (Transport),

- Technological machines and equipment,

- Oil and Gas,

- Metallurgy,

- Engineering,

- Biotechnology,

- Construction,

- Manufacture of building materials, products and constructions,
- Material science and technology of new materials,

- Mining,

- Engineering systems of buildings and structures,

- Mineral processing,

- Life safety and environmental protection,

- Automation and Control

2.84 (71%
achievement)

2 —computer
technology

- Information systems,

- Information security systems,

- Computer hardware and software;
- Digital aerial photography,

- IT Medicine

3,21 (80%
achievement)

3 —economic
profile

- Industrial economics,
- Accounting and auditing in industry,
- Valuation (by industry)

2,67 (67%
achievement)

2020-2021

1 —technical
area

- Transport, transport engineering and technology,
- Organization, transportation, traffic and operation of transport,
- Geodesy and Cartography,

- Mineral processing,

- Power Engineering,

- Heat Power Engineering,

- Geology and Mineral Deposit Marking,

- Surveying,

- Standardization and certification (by branch),

- Logistics (Transport),

- Technological machines and equipment,

- Oil and Gas,

- Metallurgy,

- Engineering,

- Biotechnology,

- Construction,

- Manufacture of building materials, products and constructions,
- Material science and technology of new materials,
- Mining,

- Engineering systems of buildings and structures,

- Mineral processing,

- Life safety and environmental protection,

- Automation and Control

2,89 (72%
achievement)

2 — computer
technology

- Information systems,

- Information security systems,

- Computer hardware and software,
- Digital aerial photography,

- IT Medicine

3,14 (79%
achievement)

3 —economic
specialization

- Industrial economics,
- Accounting and auditing in industry,
- Valuation (by industry)

2,71 (68%
achievement)
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Table 2 — Quantitative results of the initial level of mathematical knowledge

Group

Scores at UNT in Mathematics (%)

1 — technical direction

25%-68%

2 — computer technologies

48%-80%

3 — economic direction

25%-52%
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ty, often formally, is not applied in life, it is easy and
soon forgotten. Interests are formed and developed
in the process of learning, work, social activities of a
person and depend on the conditions of his life, edu-
cation and upbringing [4].

L.S. Vygotsky emphasized that interest is a nat-
ural engine of behavior, it is a true expression of
instinctive drive [5]. As established by a number
of researchers, a special type of interest appears in
learning — «interest in cognition, or, as it is called
now, cognitive interest. Its field is an activity in the
process of which there is a mastering of the content of
academic subjects and the necessary ways or abilities
and skills by means of which the learner is educat-
ed» [6]. Cognitive interest is extremely important for
learning activities.

In the conditions of learning cognitive interest
is expressed by disposition of a pupil to learning, to
cognitive activity, a need for deepening, creative ap-
plication of knowledge. The peculiarity of cognitive
interest is its ability to enrich and activate the activity
process. V.M. Vergasov emphasizes that «interest in
cognition is one of the elements which disinhibit the
mechanism of perception and create conditions for
activization of cognitive activity in general, i.e. create
conditions for increasing productivity not only of the

mechanism of thinking, but also of the mechanisms
of perception and behavior» [7].

G.I. Shchukina's research has established that not
only the productivity of mastering knowledge, ways
of cognitive activity, but also the general tone of the
whole learning activity depends on interest. Con-
sidering interest as a cognitive problem through the
prism of values, G.I. Shchukina writes, «it is possible
to state that thanks to interest the objective world to
some extent comes nearer to a person, becomes not
indifferent to him, but necessary, valuable for his ex-
istence and development». «Cognitive interest is the
most important formation of personality which is
formed in the process of human life activity. In cogni-
tive interest there is an opportunity to penetrate into
scientific truth, to expand the scope of cognition» [1].

The analysis of psychological and pedagogical
and methodical literature indicates that the formation
and development of interest in knowledge should be
based on the psychological and pedagogical basis of
this process. Pototsky M.V. states that «interest in
learning should be considered as one of the powerful
factors of learning» [8].

A.A. Verbitsky's research states: «In theory and in
practice, there is a shift in emphasis from the teaching
activity of the teacher to the cognitive activity of the
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student» [9].

Conclusion. It is certainly not possible for a uni-
versity teacher to influence the level of mathematical
knowledge in schools, but it is in his interest to make
students interested in mathematics [9]. Of course, this
road to knowledge enhancement is a difficult one, as
the teacher needs to fundamentally restructure his
work with the students. Undoubtedly, we cannot
change the model curriculum approved by the Min-
istry of Education of the Republic of Kazakhstan, but
we can enrich it with professional orientation. Lec-
tures should be accompanied by examples from the
future professional activity of the student, at practical
lessons and SRSP to solve not only simple mathemat-
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AHOamna. TexHUKAsbIK yHUBepcumem cmyoeHmmepiHiH MameMamuKanslk 6iniMHiH memeH deHzeliHiH macenenepi
KapacmelpoelasaH. TeXHUKAAbLIK yHUsepcumem cmydeHmmepi apacbliH0a mamemMamuKkadaH orapsl binim OeHeeliiHe
HemyoiH #on0apsl MeH MacindepiH aHbIKMay yWiH folabiMu-nedazo2uKkansbiK adebuemmepee manday xypeaisineoi.
2019-2021 #cb1n0apra apHAAFaH apmypsai MaMaHObIKMApPObIH HOFaPbl OKY OPHbIHA OeliiHei MamemamuKkansiK 6inim
OeHeelii MeH MamemMamuKa naHiHeH KopbiMbIHObI binim deHzelii canbicmoipbiaadbl. AFeIMOarbl MaceneHi wewy #oa0a-
PbIHbIH 6ipi — MameMamuKaHelH 6YKin KypcbiHbIH Kacibu 6aF0apnay #cosbl YCbiHbIAA0bI. by oKy ynzepimiHiH apmysiHa
aKesniemiH OKYFa 0e2eH Kbi3blfyWblablKMbl 0AMYy Kepex.

Kinm ce30ep: mamemamuKaHbiH Kacinmik 6arbimmobisbifel, OKYFa 0e2eH Kbi3blFyWblablKmbl 0aMbimy #0a100pbl, HOFa-
pbl OKY OpHbIHOGFLI OKY ypOici.
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AHHOmMayusa. Paccmampusaromcs npobaemsl HU3KO20 YPOBHA MAmMeMamu4yeckux 3HaHull y cmyoeHmos8 mexHU4ecKux
sy308. [lposodumcs aHAAU3 HAy4YHO-Medazo2uyeckol Aumepamypel Ha npeomem evideneHuUsa nymel u cpedcme 00-
cmuxceHUs bosiee 8bICOKO20 ypOBHA 3HAHULU MO MamemMamuke y cmydeHmos mexHu4Yecko2o 8y3a. lTposodumca cpas-
HeHue yposHSA 008Y308CKUX MAMEMAMUYECKUX 3HOHUU pa3au4Hbix cneyuansHocmel 3a 2019-2021 20061 U UM0208020
YpOBHA 3HAHUU Mo mamemamuke. OOHUM u3 nymel peweHus, cnoxuswelica npobaemsi npedsaazaemcs — nyms npo-
heccuoHanbHoOU opueHMayuu 8ce2o Kypca MamemamuKu. 3mo 00/MKHO 8bI38aMb UHMeEPEC K 0by4eHuro, Ymo noese-
yem 3a coboli nosbiweHue ycrnesaemocmu.

Kntouesble cnoea: npodheccuoHanbHAs opueHMayus MamemMmamuku, nymu passumus uHmepeca K oby4yeHuro, npoyecc
oby4yeHus 8 sbicweli WKore.
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