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IMPLEMENTATION OF A SYSTEM OF PROFESSIONALLY
ORIENTED TEACHING OF MATHEMATICS AND
EXPERIMENTAL VERIFICATION OF ITS EFFECTIVENESS

The relevance of this article is due to the fact that the changed socio-economic conditions in the
country, competition in the labor market in a new way raise the question of the need to significantly
improve the quality of training of modern specialists in the field of engineering and technology.

Increasing automation of modern production, its intensification, the need to improve the quality of
manufactured products require a graduate of a technical university to be able to solve the problems of
optimizing technological processes and modes on a solid scientific basis, calculate the parameters of
their stability, the probability of rejection, and also implement a number of complex tasks of tool design,
machines and mechanisms. Such production questions and creative tasks can be successfully solved only
on the basis of the wide practical use of mathematical knowledge.

As specially conducted studies and existing practice show, many graduates of technical specialties
of universities, unfortunately, do not know how to creatively apply mathematical knowledge to solve new
engineering and applied problems.
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Introduction. Some young specialists, having come to production, either continue tosolve
new problems using conservative traditional methods and thus do not provide the necessary
progress in production, or are forced to urgently master new methods of mathematical and
statistical analysis, optimization of technological processes and calculations. If we raise the
question of the reasons for the insufficient ability of graduates of technical specialties of
universities to master the mathematical apparatus in the interests of production, then with
the greatest probability the answer to this question should be sought in a number of areas.

One of them is the weak connection between teaching a course in mathematics at
school, in secondary specialized educational institutions, and in universities with practice,
technology, and production. In addition, the school mathematics course does not provide
the study of a number of disciplines of junior courses at universities (for example, physics,
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chemistry, theoretical mechanics) at a sufficient scientific level. This clearly affects the
discontinuity in the content of school and university courses in mathematics [1].

The reason also lies in the lack of coordination and connection between the teaching
of general professional and special disciplines and the teaching of mathematics. Moreover,
teachers of general professional and special disciplines, as a rule, make little use of the
possibilities of modern mathematics in their courses, and higher mathematics is often
taught without regard to major disciplines and specialization of students. As a result, quite
extensive and deep mathematical knowledge obtained in school and university courses of
mathematics is not used and not consolidated in practice.

To solve the problem of training an engineer who is able to work creatively in modern
production in new socio-economic conditions, it is necessary to organize continuous
mathematical training of students throughout the entire period of study in secondary and
higher schools with the widespread use of mathematics in teaching technology, natural,
general professional and special disciplines.

When studying a course of higher mathematics in a technical university, the orientation
of students in mastering the knowledge of the course should be aimed at applying them to
solve problems of an industrial nature. Meanwhile, the ability to apply knowledge does
not come by itself, is not an automatic consequence of the assimilation of theoretical
knowledge. The application of theoretical knowledge to solve practical problems must
be taught. Theoretical (mathematical) and practical (technical) education are independent
and separate links in the cognitive process. Each of them has its own subject of study, its
own forms of learning and specific results. In theoretical education, the subject of study is
mathematics, in practical education, general professional and special courses. And if you do
not take special pedagogically sound measures for their relationship, then mathematical and
technological knowledge remains isolated in the minds of students and does not «work» for
the formation of professional skills of a future specialist [2].

Main body. The relevance of the problem of professional orientation of mathematical
education of students of a technical university is due to the need to: improve the quality
of training a professionally mobile specialist competitive in the labor market; increasing
the theoretical level of teaching students of technical universities in fundamental,
general professional and special disciplines; strengthening the applied nature of teaching
mathematics in a technical university; observance of the continuity of the goals, content,
forms, methods and means of teaching mathematics with general professional and special
cycles of disciplines at a higher technical school [3].

The development of theoretical foundations and methods for the implementation of the
professional orientation of teaching mathematics in a higher technical school is associated
with the need to resolve a number of shortcomings and contradictions, the essence of which
is as follows: on the one hand, there is a duplication of a number of topics in school and
university mathematics courses, on the other hand, there is a continuity gap in their content;
everywhere there is a significant decrease in the performance of first-year university students
in mathematics compared to their performance at school; the school course of mathematics
does not provide for the study of a number of disciplines of the junior courses of the
university (for example, physics, chemistry, theoretical mechanics) on a sufficient scientific
basis; there is a gap in continuity in the methodology of teaching mathematics at school and
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at a technical university; the university course of mathematics is weakly connected with the
general professional and special disciplines of the curriculum; university graduates are not
sufficiently prepared to use the acquired mathematical knowledge to solve technical and
technological problems [4].

Today, the contradiction between the social order of society for a specialist who
has practical skills in using the mathematical apparatus in professional activities and an
insufficiently developed theory and methodology for teaching students to solve production
problems at a high scientific level is especially acute. The list of contradictions and
shortcomings in the organization of mathematical training of young people in the “school-
university” system could be continued. However, even those listed above are obviously
enough to show the need for the scientific development of a system of successive and
professionally oriented teaching of mathematics in a higher technical school.

The practical significance of the study lies in the possibility of using the results obtained in
the system of continuous multi-level education: harmonization of the content of mathematics
course programs with general professional and special disciplines of the curriculum of a
technical university; phased provision of applied and professional orientation of fundamental
courses (mathematics); coordination of pedagogical actions of teachers of the education
system and disciplines of the curricula of professional educational institutions. The results
of the study are a scientific and practical basis for designing new integrative technologies
for preparing future specialists for the upcoming independent professional activities, for the
gradual transfer of university students from the phase of formation of the necessary qualities
and skills of practical use of mathematical knowledge to solving production problems in the
phase of self-formation, creative self-development, consolidation they have a previously
made professional choice.

These methodological manuals and recommendations can be used in the development
of educational and program documentation, guidelines and manuals, didactic materials
that contribute to the achievement of continuity and professional orientation in teaching
fundamental disciplines (mathematics) in the system of lifelong education [5].

Reliability and validity of the study were ensured by: a deep analysis of the problem under
study, based on the provisions and conclusions of well-known philosophers, educators and
psychologists, as well as on the works of modern researchers; the adequacy of research methods
to its goals and objectives; representativeness of the sample; conducting scientific research in
unity with practical activities and focusing on it; implementation of a systematic approach; a
combination of the principles of continuity and professional orientation in training; solution of
the tasks set in the study; making adjustments to the hypothesis and organizing experimental
work; the author’s personal experience in teaching a mathematics course to students of a
technical university and the direct participation of the dissertation student in the experimental
work. Testing and implementation of research results. Approbation of the main conclusions of
the dissertation research at different stages of work was carried out at scientific and practical
conferences, methodological and methodological seminars of the city, regional, all-Russian
and international levels on the problems of improving the quality of professional training of
specialists in the new socio-economic conditions and the labor market [6].

Conclusion. Following a systematic approach, the paper shows the main directions for
transforming the activities of university teachers in designing and implementing a system
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of professionally oriented teaching of mathematics to students of a technical university:
increasing the mathematical knowledge of teachers of all disciplines of the university
curriculum; familiarization of mathematics teachers with the features of technology and
technology studied by students; development of programs for the relationship of mathematics
with general professional and special disciplines; compilation by mathematics teachers of
tasks and assignments for students with technical content, etc.

The study notes that in the process of implementing professionally directed teaching of
mathematics to students, it is advisable to design a combination of individual, group work
with the work of students in pairs and small groups.

The dissertation notes the expediency of using a structural diagram to acquaint students
with the main relationships between the course of mathematics and the disciplines of the
curriculum of the university, to diversify the methods of implementing professionally
oriented teaching of mathematics in lectures, practical and laboratory classes.

The paper shows that among the means of implementing professionally directed teaching
of mathematics, the preparation and conduct of interactive lectures based on the Power
Point kit, which allow you to place information in a professionally prepared slide, fill it with
graphs, diagrams and illustrations on the manifestation of mathematics in technology and
basic enterprise technologies [7].

Studies have shown that in bringing the teaching of mathematics closer to the upcoming
professional activities of students, the use of problem-based learning methods is more effective.

The most effective means of implementing professionally oriented teaching of
mathematics to students of technical universities are tasks and assignments that model the
most priority activities of an engineer: design, production, technological, organizational and
managerial, and research. Based on the characteristics of the types of professional tasks for
each type of engineer’s activity in the process of research with the participation of teachers
of special disciplines, tasks and tasks of a professional orientation were compiled for most
sections of the mathematics course. Tasks and assignments were compiled on the basis of
following a number of principles: accessibility, taking into account the fact that students
have not yet studied special subjects, the gradual complication of the proposed tasks, and
the principle of connecting theory with practice. They were built on the basis of relatively
simple technical and technological models and contained elements of research activities.
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'A6aii amvinoazel Kazax ynmmoix neoazo2ukanvik yuueepcumemi (Kasaxcemar)
’Moackey nedazocukanvix memiekemmix ynusepcumemi (Peceti)

MATEMATUKAHBI KOCIBHA BAFBITTAJIFAH OKBITY )KYWECIH ICKE
ACBIPY KOHE OHBIH TUIMAUIIITH TOXIPUBEJIK-DOKCIIEPUMEHTTIK
TEKCEPY

byn makananviy ozexminici enoei aneymemmik-sKOHOMUKAIbIK HCA20Anapovly o32epyine, eHoek
Hapwi2blnoagvl bacexenecmikke 6ananblcmsl MEeXHUKA MeH MeXHOI02Us CANACLIHOARbL 3AMAHAYU MAMAH-
0apobl Oaspay canacvli e0dyip apmmvlpy KANCEmMmIniel mypaivl MaCeleHl HCaHaua Kosiobl.

Kaszipei samanzel ondipicmi asmomammanObipyObly Kyulerl, OHbIH KYUleiol, Wbleapbliambit
OHIMOEPOIH CanAacbli APMMbLPY KANHCEMMINIZI MEXHUKALbIK YHUBEPCUMENMIH, MYLe2iHeH MeXHOI02USLIbIK
npoyecmep MeH pexcumoepOi OHMAIAHObIPY Macenelepin ebliblMi He2iz0e weule Oinyoi, onapovly
MYPAKMbLIblK  napamempiepin, axayiapovly nauoa 001y bIKMUMALObIebIH ecenmeyol, COHOAU-aK
KYpanoapowvl, MauluHaiap mMeH mexanusmoepoi xcobanayovly bipkamap Kypoeni MinOemmepin jcyzeee
acvipyovl manan emeoi. Mynoaii onoipicmix mMacenenep mMeH wbleapmMaliblibl ecenmep Mamemamuraibly
OiNiMOI KeH NPaKmuKaIblk KONOAHy He2i3iHoe 2ana commi weuinyi MyMKiH.

ApHaiiel  acypeizineen sepmmeyiep MeH KOLOAHbICMAZbL MadxCIpube KOpCemKeHOel, MHCO2apbl
OKY OpbIHOAPbIHLIY MEXHUKANLIK MAMAHObIKMAPLINbIY KOnmez2eH mynekmepi, oOKiHiwiKe opail, dcana
UHOICEHEPIIK JHCIHE KONOAHOAbL ecenmepoi weuly Yulin MamemMamuKkaiblk OiiMol uWbleapMautbLiblKNeH
KONIOaHa aimaiowl.

Tyitin co30ep: oxbimy, mamemamuxa, xcyie, Kaciou 6ablmmanean OKblmy, muiMOLIiKmi mexkcepy.
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'Kazaxckutl Hayuonanvhvlil nedazo2uueckutl ynueepcumem umenu Abas (Kasaxcman)
’Mockosckuil nedazoaudeckuil 20cyoapcemeennulil ynusepcumem (Poccust)

PEAJIMBALIUA CUCTEMbI TPO®PECCUOHAJIBHO-HAITPABJIEHHOI'O
OBYUYEHUA MATEMATHUKE U OIIBITHO-9KCIIEPUMEHTAJIbHASI
INPOBEPKA EE D®OPEKTUBHOCTHU

Axmyanenocms dannou cmamuvi 00yC10671ena mem, 4mo UsMeHUSUUECs COYUATbHO-IKOHOMUYECKUEe
VCR08uUsL 6 cmpane, KOHKYPeHYusl Ha peinke mpyod NO-HO8OMY CIAGAM ONPOC O HEOOXO0OUMOCMU 3HAYUU-
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MENbHO20 NOGLIULEHUSL KAUeCmed NOO20MOBKU COBPEMEHHBIX CReYUANUCIIO8 8 00NACU MEXHUKU U meX-
HOnO2UU.

Veunusarowascs agmomamusayusi co8peMeHHO20 NPOU3800CMEd, €20 UHMEHCUDUKAYUsl, HeooxXo-
OUMOCMb NOBbIUIEHUSI KAYECMBA 8bINYCKAEMbIX U30ENUll MPebYIOm om 6blNYCKHUKA MEXHUYECKO20 8Y3a
VMEHUsl Ha CONUOHOU HAYYHOU OCHO8E PeUamb 3a0auy ONMUMU3AYUY MEXHOLO2UYECKUX NPOYECCO8 U pe-
JHCUMOB, PACCUUMBIEAMb NAPAMEMPbL UX YCMOUYUBOCIIU, 8EPOSIMHOCIU BbIX00Ad OPAKA, d MAaKice npe-
MEOPSMb 8 HCU3H PSIO CONCHBIX 3A0AY KOHCMPYUPOBAHUSL UHCIMPYMEHMO8, MAWUH U MeXaHuzmos. Tako-
20 po0a NPoU3B00CMEEHHbIE BONPOCHL U MBOPHECKUE 3A0AHU MOZYI YCNEeUWHO PeuldmbCs Tullb Hd OCHOGe
WUPOKO20 NPAKMUYECKO20 UCNONb308AHUS. MAMEMAMUYECKUX SHAHUL.

Kax noxasveisarom cneyuanibHo nposedeHHbvie UCCIe008aHUs U CYIEeCMBYIOWds NPAKMUKA, MHO2Ue
BbINYCKHUKU MEXHUYECKUX CHeYUATIbHOCMELL Y308, K COMCANCHUIO, He YMEIOM MEOPUECKU NPUMEHSIMb Md-
memamuyeckie 3HaHUus OJis PeUleHUsl HOBbIX UHIICEHEPHBIX U NPUKIAOHBIX 3a0aY.

Kntouesvie cnosa: obyuenue, mamemamuxa, cucmemd, npopheccuoHaibHO-HanpasieHHoe ooyyeHue,
npoeepra dhpexmusHocmu.



