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THE ROLE OF VOCATIONAL GUIDANCE IN IMPROVING
THE QUALITY OF KNOWLEDGE IN MATHEMATICS

The role of vocational guidance in teaching mathematics in the
educational process of economic specialties students is presented. The
importance and necessity of obtaining high-quality knowledge of the
mathematical approach by students of economic specialties is demonstrated.
Today'’s students, and in near future: specialists in the field of economics
should be able to meet the high standards of the modern labor market; they
must be interested in obtaining a higher level of knowledge.

The issue of improving the quality of mathematical knowledge is quite
acute, and as one of the ways is to stimulate the study of mathematical
disciplines, the authors consider the introduction of a professionally-
oriented textbook into the educational process. The article provides the
structure of this textbook, which contains all the necessary theoretical
material, key concepts, and questions for self-assessment, a list of
references and a large number of professionally oriented tasks.

Keywords: vocational education, teaching mathematics.

Introduction

On September 5, 2012, the head of the Republic of Kazakhstan visited
Nazarbayev University and delivered a lecture to the students, where he noted
that our country is moving towards a post-industrial world ruled by the triad
«education — science — innovation». Nursultan Nazarbayev emphasized: «There
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is one more enduring value, the pursuit of knowledge. World experts predict an
acute shortage of qualified personnel. According to forecasts, by 2020 the world
labor market will need an additional 40 million workers with higher education.
Look, following countries as Japan, China, South Korea, Singapore, Malaysia
are thriving thanks to the skill of the execution of their ideas and technologies,
their perseverance and work. Your knowledge is the result of your work. If you
work, strive for self-education more, you will learn more. We regard knowledge
as an economic resource of the state, factor of production. We are consistently
modernizing the national education system, bringing it closer to international
standards».

President of the Republic of Kazakhstan N. A. Nazarbayev on June 16, 2006,
in his address to youth at the L. N. Gumilyov (Nur-Sultan) at the lecture «Towards
the knowledge economy through innovation and education» outlined: «It is
necessary to qualitatively change the level of teaching at the applied departments
of the mathematical direction in all universities. Everyone should be proficient
in mathematical methods of data analysis. As world practice shows, a high level
of mathematical training of personnel will provide a qualitative breakthrough
in all industries. Educated, literate people are the main driving force of human
development in the 21st century».

An economist to successfully apply mathematical methods in further
professional activity, to model various economic processes; first of all, he must
obtain the necessary knowledge and be able to correctly handle the mathematical
apparatus. Mathematical methods play an increasingly important and necessary
role in the training of specialists in the field of economics, since they allow to
analyze the results of theoretical and practical activities with a sufficient degree
of reliability. They are used to process observational and experimental data that
are not only susceptible to measurement errors and random interference, but also
to the influence of internal variability.

Materials and methods

At Karaganda Technical University, the mathematical training of students
of an economic profile is considered as an important component in the system
of basic training of a modern specialist in this field, the primary task of which is
high-quality training of students, focused on developing the ability to obtain and
apply knowledge in professional practice independently.

However, as practice shows, the role of mathematics in the process of preparing
a future economist is inconspicuous, since in all cases, economic disciplines are
naturally brought to the fore, and theoretical disciplines, including mathematics,
are depended on the background. This is due to the fact that the educational
process of the university does not take into account the rapid mathematization of
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all industries, including the economy, which is based on the introduction of new
computer technologies, methods based on mathematical achievements in the field
of economics. This leads to misunderstanding and neglect of students’ study of
mathematics. Thus, economics students underestimate the role of mathematics in
their future professional career.

Improving the quality of mathematical knowledge is a problem faced
by teachers of the disciplines «Mathematics in Economic» and «Additional
chapters of mathematics». For this purpose, we analyzed psychological and
pedagogical literature in order to identify ways and means of increasing the level
of mathematical knowledge. Among the variety of ways and means developed by
practice for the formation of sustainable cognitive interests, they are following:

— passionate teaching,

— the novelty of the educational material,

—demonstration of the practical application of knowledge in connection with
the life plans and orientations of students,

— the use of new and non-traditional forms of education,

— alternation of forms and methods of teaching,

— problem learning,

— heuristic learning,

— the use of interactive computer tools,

— testing knowledge, skills, and etc.

Considering the above, the formation and development of interest in
mathematics among students studying in economic specialties is a task of value
importance, the intellectual development of students, the development of basic
methods of thinking, the formation of cognitive abilities and research skills are
achieved on the solution.

To educate an economist student’s interest in mathematics, to achieve
knowledge of the subject, to promote the development of his creative abilities,
skills and abilities is the task assigned to the teacher of mathematics.

Therefore, we consider solving this problem, it is necessary:

1) to increase attention to teaching methods: methods that stimulate the
activity of students, educate them the skills of independent work, should receive
the maximum development;

2) revise the methodology of presenting lectures and practical exercises
in order to strengthen interdisciplinary connections on special disciplines in the
educational process of the university.

To solve this problem, the process of studying the discipline «Mathematics»
was studied in detail. The educational literature is analyzed, since it is through the
textbook that the process of assimilating the content of education is organized both
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in terms of cognitive, independent creative activity, and in the emotional-value
relation. The textbook is designed to form the ability of students to accumulate
personal social experience, to form his ability to evaluate the phenomena and
events of the surrounding reality, to determine their place in life.

Results and discussion

After analyzing the educational literature on mathematics for students,
economic specialties, we came to the following conclusion: the change in the role
of mathematics in education, its approval as a language and the most important
tool for learning and solving practical problems should be reflected in the entire
system of higher economic education. Mathematics in this education system has
stepped over the level of general education discipline and should, on the basis of
interdisciplinary ties with special economic disciplines, become an integral part
of professional training.

As a result of studying a course in mathematics, a future economist must
master mathematical knowledge as an apparatus that helps to simulate economic
problems and to solve the constructed mathematical model, as well as analyze
the obtained solution; and to use computer technology if it is necessary. He must
also master mathematical methods that make it possible to study and predict
economic processes.

The basics of economic and mathematical modeling, which an economist
student must master, give an idea of economic and mathematical modeling, its
language and symbols, methods, algorithm, periods of development of economic
and mathematical modeling; be able to build models of real economic processes,
study these processes according to these models, design applications of models;
get acquainted with the role of economic and mathematical modeling in the
modern economy.

An economics student needs to have a thorough knowledge of the theory
of probability and mathematical statistics; be well acquainted with linear and
nonlinear programming methods, dynamic programming, game methods, network
planning, problems of queuing theory and other economic and mathematical
methods and models, as well as econometric methods. But, despite of the need
for mathematical knowledge, it is quite difficult for a first year student to study
mathematics to explain why he needs mathematical knowledge.

To improve the desire to study mathematics, it is necessary to develop the
student’s need to engage in cognitive activity, which means the student-economist
must find attractive aspects so that the learning process contains positive charges
of interest in the study. Therefore, the solution of professionally oriented problems
in the process of studying mathematics demonstrates the degree of need for
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possessing mathematical knowledge; tasks of this type are solved on practical
knowledge, for example:

1 The bank operates in 6 branches of the city. The bank has recruited 3 new
employees who need to be assigned to these branches. There are many ways to
do this if you can add only 1 new employee to each branch.

2 This branch of the bank employs 12 people. 8 people as 4-year students
came to the bank for internship, which must be distributed among the bank’s
employees. Define how many ways this can be done if only 1 student can be
assigned to one bank employee.

3 The probability of obtaining a mortgage loan subject to all the conditions of
the bank is 0.9. Find the probability that 154 out of 180 clients receive a mortgage.

4 During the financial control, 5000 clients of the bank were checked. Of
these, 7 clients had a lower rate, 53 clients had violations of the debt repayment
schedule, 4 clients had errors in paperwork, 5 clients had no loan repayment, 21
clients had early loan repayment, 3 clients had lost documents. Find the distribution
law of the identified shortcomings in the bank’s work.

5 The occurrence of violations in the work of the planning and economic
department at a certain enterprise is estimated by the probability 0.7. Draw up
the binomial distribution of the probabilities of the occurrence of violations in
six randomly taken cases of the work of the planning and economic department.

Over the past two years, in the educational process, we have been using the
professionally oriented textbook "Probability theory and mathematical statistics
for students of economic specialties», approved by the academic council of the
university. The structure of this textbook is composed as follows: at the beginning
of each chapter, the necessary theoretical material is set out, which will allow
the student to successfully prepare for classes, all content is accompanied by
professionally oriented examples (Fig. 1).
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[IABA 1. OCHOBHBIE IIOHSTHA KOMBHHATOPHKH

1.1 PASMEINEHHA, IIEPECTAHOBKH, COUETAHHA

111 NPABHJIA VMHOXREHHA H C.TOKEHHA
1.1.2 PA3SMEIEHHA

113 NOEPECTAHOBKH

1.1.4 COYETAHHA

1.1.1 ITPABH.IA VMHOXEHHA H C/IOKEHHA

Onpedeneniie. KoMOURAMOPURA - 30 Pa3del MAOMEMAMUKY, W3VHaowul
E0MPOC 0 MOM, CKOTEKG KoMOURayull 6rpedeleHHo20 MUnG MOXCHO COCMQEUNME U3
AAHRELX 2TEMENTMOE.

IIpasuae ymuoxncenun. ITcwic mpefyemci SuINOIHUMD O0HOG 3a dpVauu Nd-
Kue-Tufo k delicmeutl. Ectu nepeoe delicmsie MOKXCHO SLINOTHUME ¥, CROCOOQMU,
emopoe delicmeue n, cnocobavy u Max 4o k-20 delicmieus, KOMOPoe MOXCHO 6bl-
noTHUmMe M, chocobawu, mo ece k deilcmewl eMecme Mozym GuliMb SbINOTHEHEL
MM, CHOCOGaMU.

[PHUMEP 1. C netho DoTyTeHEA TPAET2 117 GOVISHEA N0 MPOrpaMMe «bogsmany seeb-
KOmEMO EEIOpaTh JB2 CTVISET2 OOEOTO Kypca, EI yaacTEViommx 20 cryaemroe | Eypea B 30
CTYASHTOE ETopore Eypea CHOMBEO coocoS0E oTS0p2 JEVX CIVISHTOE EQIMOMEEO E JIHEOH CH-
TVEIDHEH, CTH VIHTHEATh NOPAICK ERISOPa CTYISHTOE !

P emeEHe YCIOBEMCE DEPERIM IeHcTEHSM CHUHTETh BHIDOp CTVISETCE 1-To Eypea, 2

Figure 1 — Theoretical part
The presentation of the theory ends with key concepts (Fig. 2),

I'naga 2. DMeMeHTRI TEOPHH BEPOATHOCTER 39

ﬁ KIHOUYEBBIE ITOHATHA

CoyuafiFmre coORITHA, BEIR cOORITHE

Hermrramma

Figure 2 — Key concepts

Questions for self-control (Fig. 3),
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9 BOIMPOCHI 149 CAMOKOHTPOILA
=

1. Yro nomaszeTcs [0T HOTHITIEHSMT

2. afite norRATHS COORITHA.

3. Kapme coGHITHA HaSHEIIOT OOCTOBEPHEIME, 3 EERHS HEEOSMOEHEDHT

Figure 3 — Questions for self-control

A list of literature (Fig. 4),

B JHTEPATYPA

1. Davpuzn B E. Teopur BeposTHOCTSHE H MaTeMaTsgeckas cTatucTiEe. — M. Bricmas mroms,
1972.

2. COOpHKE. HHIHEETYATbHEIN S2THHE II0 BRICIISH MaTeMaTHES: Y42, pocofue B 4 9acTax
9.4 /TIon obmef penasmmes A IL Paymro. - Me.: By, mm., 2009

Figure 4 — References

And a large number of tasks; which allows to use the textbook as a book of
tasks (Fig. 5).

15



TopaiirsipoB yHUBepcuTeTiHIH Xabapiubicsl, ISSN 2710-2661 ITedazozuxanvix cepusicol Ne 2. 2021

82 I'naga 3. Cayuaifinele BeTHIHHEL

1. Bo epems npoeegeHHT GHHAHCOEOTO KOHTpOIA Obllo mpoeepeHo 5000 xm-
eHTOE 0anka. M3 Hux v 7 00HApyEeH 3aHIKSHHAA CTABKA, ¥ 53 — HapVIISHHA Ipa-
¢HKA MOTaAMeHH 23T0IKEHHOCTH, ¥V 4 — ommuOKH B 0opMIeHHH JOKYMEHTOE, ¥ 5
— H2 BOZEDAT 0 KPeIHTY, ¥ 21 — JocpouHOS MOTAMEHRS KPEIHTA, ¥ 3 — OTEpAHEL
JOEVMeHTEL HafiTH 23aK0H pacnpeleleHHA BEMEICHHEIN HEJOCTATEOE E padoTe
DanKa.

2, TloseneHHe HapyIIEHHHA B paboTe NIAHOEQ-3KOHOMHYECKOTO 0TJEIa HA HEKO-
TOpOM NPEINPHATHE ONeHHEAeTcA BepoatHOCTEO (7. CocTaEHT: OHHOMHHATE-
HOS pacOpeleneHEHe ESPOATHOCTEH MOAEICHEA HAPYINEHHH E IMECTH HIVTAT B3d-

TBIX CIIyHaTi IJE.D_DT.I:I NIAHOEO-3K0HOMHESECHOr 0 OTIENE.

Figure 5 — Tasks

The introduced educational process developed by us with the textbook
«Probability theory and mathematical statistics for students of economic specialtiesy,
this textbook allows to prepare for both lectures and practical classes, as well as to
engage in extracurricular independent work.

The structure of the textbook also implies the preparation of the student for
the exam. The exam is conducted in the form of a written test, which consists of
professionally oriented tasks and theoretical questions.

Conclusions

Based on the above, we can state owing to the professional orientation of
the course «Additional chapters of mathematics» at all stages of training, as well
as the introduction into the educational process of the professionally oriented
textbook developed by us «Probability theory and mathematical statistics for
students of economic specialties», the overall level of student performance for the
last 2018-2019 and 2019-2020 academic years increased by an average of 9 %
in the following economic specialties of our university: economics, accounting and
audit, management, marketing.
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MATEMATHUKAJAH BIIIM CAITACBIH APTTBIPYIAFBI
KOCIBU BAFJJAPJIAY IbIH POJII

ODKOHOMUKANBIK MAMAHOLIKIMAD CHYOeHmMmepIHiy 0Ky npoyecinoe
MamemMamuKauvl oKblmyoa Kociou Oazoapiayoviy peni KepiHeoi.
ODKOHOMUKANBIK MAMAHOLIKIMAD CMYOeHMMePIHiY MaAmeMamuKaiblk,
annapamman cananvl OLMIM anyoasbl MAHbI30bLIbIZLL MEH KAXCemminiel
Kepcemineoi. Byeinzi cmyoenmmep, an 601aUAKMA dKOHOMUKA CANACLIHOAZbL
Mamanoap Kasipei 3amanebl eHoeK HapblebIHbIH JHCO2APbL CMAHOAPMMAPLIHA
cati 6oyl ywiin onap scozapul Oilim any2a mMyodeni O0Ybl Kepex.

Mamemamuxanvix OINIMHIH CANACLIH HCAKCApmy mMoceneci ome OmKip
JHCOHE aBMOpLap MAMEMAMUKAIbIK ROHOepOi 0Ky 0a bIHMAIAHObIPYOblH Oip
adici peminOe 0Ky npoyecine Kociou 6azblmmanzan oKy KypaibiH eHeizyoi
Kapacmuipaosl. Maxanada ocel 0Ky KypanbiHbly KypbLIbMbl KelmipineeH,
OHOa 6apvIK Kaxcemmi MeopusiilK Mamepuaioap, myiin ce3oep, o3iH-
631 bakwliay cypakmapwl, s0ebuemmep mizimi JHcoHe KOnmezeH Kociou
basvimmanzax mancelpmanap oap.

Kinmmi cesdep: kocibu 6azbimmanzan OKblmy, MamemamuKansl
OKbIMY.
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POJIb MIPO®ECCUOHAJIBHON OPUEHTAITAA B IOBBIIIIEHUM

KAYECTBA 3HAHUI IO MATEMATHKE

Ilpeocmasnsemcs ponsb npogeccuonarohol opuenmayuu npu
o06yuenuu mamemamuxe 8 yuebHoM npoyecce CmyOeHmo8 IKOHOMULECKUX
cneyuanvHocmell. [JeMoHCmpupyemcs 3HAUUMOCmb U HeoOX00UMOCMb
8 NONYYeHUU KA4eCmEeHHbIX 3HAHUL MAMeMamuiecko2o annapama
cmyodenmamu IKOHOMUYECKUx cneyuanbrocmeu. [ns moeo 4umoowsl
ce200HAWHUe cmYyOeHmbl, d 8 DyOyuem — Cneyualucmsl 8 00iacmu
IKOHOMUKU, OMEEUANU BbICOKUM CHMAHOAPMAM COBPEMEHHO20 PbIHKA
mpyoa oHu O0NICHbL ObIMb 3AUHMEPECOBANBI 8 NOLYHEHUU 60TIee BbICOKO2O0
YPOGHS 3SHAHULL.

Bonpoc nosviwenus kavecmea mamemamuieckux 3HAHUL CMoum
00CmMamoyHo 0Cmpo, U Kak 0OuH nymetl CIMUMYAUPOSaAHUs. NpU U3y4eHuu
MamemMamuieckux OUCYUNIUH A8MOpPbl PACCMAMPUBAIOM BHeOpeHUe 8
YuebHblil npoyecc paspabomanto20 npopeccuoHaIbHO-0PUSHMUPOBAHHOZ0
yuebHo2o nocobus. B cmamee npugooumes cmpykmypa 0anHo20 y4ebHo2o
nocobus, Komopoe cooepicum 8ecb HeoOXO0OUMBIU MeopemuiecKull
mMamepuan, Kiouegvble NOHAMUSL, ONPOCHL 0Nl CAMOKOHMPOS,
nepeuenv aumepamypul U 001bUl0E KOAUYECMBO NPOPECCUOHANLHO-
OPUEHMUPOBAHHBIX 3A0aH.

Kniouegvie cnosa: Ilpogeccuonanvro-opuenmuposannoe odyuenue,
obyuenue MamemMamuxi.
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Tepyre 28.06.2021 x. xibepinmi. bacyra 12.07.2021 k. KO KOHBUIIHL
DOnekTpoHIs! Oacna
1,84 Mb RAM
[MaptTe! 6acma Tabarsr 15,8.
Tapanemver 300 mana. barackr kemiciM OOHBIHIIIA.
Komnerotepae 6erreren 3. C. Mckakosa

Koppekropsr: A. P. OmapoBa

Tanceipsic Ne 3795

Crnano B Habop 28.06.2021 r. [Tognucano B neyats 12.07.2021 .
DNeKTpOHHOE U3/JaHNe
1,84 Mb RAM
Venna. 15,8. Tupax 300 sk3. Llena norosopHasi.
Komnerorepnas Bepcerka 3. C. MckakoBa
Koppekrop: A. P. Omaposa
3aka3 Ne 3795

«Toraighyrov University» 6acnacbiHaH 6aChUTBII ITBIFAPBUTFAH
TopaifFsIpOB YHUBEPCUTETI
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