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Abstract

Relevance. The relevance of the study is conditioned by the need to form clear principles of teaching medical biophysics
to students, considering the main features of teaching biology and related disciplines in higher educational institutions of
Kazakhstan at the moment.

Purpose. The purpose of this study is to investigate the basic principles of teaching medical biophysics in profession-
oriented areas in the system of higher educational institutions of the Republic of Kazakhstan, to identify similar teaching
trends and form an assessment of the overall effectiveness of teaching this discipline in the system of educational
institutions under consideration.

Methodology. The basis of the methodological approach in this study is a combination of a systematic analysis of the
methodological foundations of combining the principles of teaching biology and physics in a modern higher educational
institution, with an analytical investigation of the main aspects of teaching medical biophysics as a major subject of a
number of modern higher educational institutions.

Results. The results obtained are a clear demonstration of the importance of the qualitative study of medical biophysics
in higher educational institutions of Kazakhstan, to develop students' competencies necessary for their subsequent
professional activities.

Conclusions. The findings and the conclusions formulated on their basis are of significant importance for students of
medical departments of universities of Kazakhstan studying medical biophysics as a principal subject of the general
training programme, and representatives of the teaching staff of these educational institutions, who, by the nature of their
professional activities, are faced with the need to search for and practical implementation of effective principles of
teaching this subject within the requirements of the university curriculum.
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Introduction

The main features of teaching medical biophysics as a
major subject in the curriculum of medical universities are
its close relationship with the other subjects that make up
the curriculum [1]. In this context, it is necessary to
determine the main tasks of teaching the biophysics course
as a major subject: consideration of the peculiarities of the
vital activity of the organism as an open-type non-
equilibrium system; use of the basic concepts of the
biophysics course for the competent use of medical
equipment and the correct interpretation of the results;
mastering the physical foundations of medical devices and
techniques used in various fields of medical science;
research of physical phenomena to study the laws of
functioning of living systems and their impact on the
human body; substantiation in the theory of the influence
of various physical processes on human vital activity [2].

Medical biophysics considers the human body as an
open thermodynamic system, so this discipline cannot be
considered in isolation from other natural sciences. In
recent years, the concept of teaching medical biophysics in
direct connection with biology has been adopted in the
systems of higher medical educational institutions of the
Republic of Kazakhstan. As a result, it is planned to impose
knowledge in the field of biophysics on knowledge in the
field of biology, which is quite understandable, since
biology acts in this context as the basis of the entire
complex of scientific knowledge obtained by students
when mastering the main disciplines. Notably, the lack of
knowledge in the field of biology would necessarily affect
the quality of studying biophysics as an independent
discipline. Such circumstances must necessarily be
considered when drawing up a curriculum and planning the
total number of hours of teaching Biology and Medical
Biophysics in their competent ratio [3-5].

The expediency of introducing a medical biophysics
course into the curriculum of higher medical education of
modern educational institutions is largely determined by
the trends of today, expressed in the need for high-quality
satisfaction of the needs of specialised education of
medical students who show a desire for the natural sciences
and endowed with a certain style of thinking, with a
pronounced behavioural orientation. Such an approach
implies the need to form a number of special principles of
teaching medical biophysics as a major subject [6-8].

Integration of the content of natural education can be
implemented through the introduction of a number of
natural science disciplines into the educational process.
The historical development of medical biophysics suggests
that this science has its own characteristics, in particular,
the presence of the object of study, the scientific object of
knowledge, characteristic only for this discipline, and
scientific logic and the basis for experimental studies
characteristic only of medical biophysics [9; 10]. All the
above-mentioned factors determine the need to bring
biophysics into strict compliance with the process of
university education in the context of the synthesis of
knowledge, both cross-curriculum and intrasubject.
Obtaining such a synthesis involves the development of the
main conceptual areas of generalisation of scientific
knowledge and their structural relationship. All

participants in the educational process receive real
opportunities for the development of theoretical thinking,
stemming from scientific synthesis, considering various
generalisations.

In this study, the task is to consider the basic principles
of teaching medical biophysics as a major subject, to form
the above trends in teaching medical biophysics and create
an understanding of the overall effectiveness of teaching
this discipline in the system of educational institutions of
the Republic of Kazakhstan. The task is planned
considering the experience of past studies of the subject,
which represent a qualitative theoretical basis of this study
and determine the main trends of this research as a whole.
The results obtained and the conclusions formulated on
their basis in the future can serve as a qualitative theoretical
basis for further research on the subject of this research

paper.

Materials and Methods

The methodological base of this study is a combination of
a systematic analysis of the methodological foundations of
combining the principles of teaching biology and physics
in a modern higher educational institution, with an
analytical investigation of the main aspects of teaching
medical biophysics as a major subject of a number of
modern higher educational institutions. A qualitative
combination of methods for studying the basics of teaching
physics and biology in a modern medical educational
institution with an analysis of the main aspects of teaching
medical biophysics allows forming a complete picture of
research, considering all the characteristic features of
studying this discipline in the modern system of higher
medical educational institutions in the Republic of
Kazakhstan.

The theoretical basis is the results obtained in the study
of available scientific developments on the basic principles
of teaching medical biophysics in the system of modern
higher educational institutions, which are important in the
context of the practical application of these scientific
developments in the field of teaching medical biophysics
in medical educational institutions of Kazakhstan. In
addition, as a theoretical basis for this study, research
papers devoted to the relationship of medical biophysics
with other natural sciences included in the curriculum of
higher medical education were considered.

This study assumes the presence of three main stages of
research.

At the first stage, a theoretical analysis of available
research papers devoted to the teaching of medical
biophysics in higher medical educational institutions and
the relationship of this discipline with other related natural
science disciplines was carried out. In addition, this stage
included a systematic investigation of the methodological
foundations of combining the principles of teaching
biology and physics in a modern higher education
institution, based on a pre-formed theoretical base.

The next stage involved an analytical investigation of
the main aspects of teaching medical biophysics as a major
subject of a number of modern higher educational
institutions and the role of this discipline in the
development of the profession-oriented literacy of a
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graduate. In addition, an analytical comparison of the
preliminary results obtained in the course of this study with
the results and conclusions of other researchers was carried
out, considering the teaching of medical biophysics within
the curriculum of a medical educational institution and the
relationship of this subject with other main natural science
disciplines.

The final stage formed the main conclusions drawn
from the findings of this study, serving as the final
generalisation of the entire complex of research on the
principles of teaching medical biophysics as a major
subject. The results obtained and the conclusions
formulated on their basis are in strict accordance with the
subject of this study and can be successfully used in the
future as a theoretical basis for assessment of the principles
of teaching medical biophysics as a major subject in the
system of modern higher medical education.

Results

The study of the basic principles of teaching medical
biophysics as a major subject in modern higher medical
educational institutions has yielded the following results.

Training in medical biophysics as a major subject
contributes to the development of professional
competencies necessary for  the subsequent
implementation of their professional activities among
medical students [11]. It is the training of qualified medical
specialists that is the main task of the medical education
system in modern social realities. This task can be
successfully solved only if a medical student is fully
trained in various aspects of educational activities,
including the learning of sciences that form the basis of
modern natural science.

Medical biophysics is one of the fundamental natural
science disciplines. Table 1 provides information on the
role of medical biophysics in the system of modern
medical education.

Table 1. The role and place of medical biophysics in the system of modern medical education

Medical biophysics in the development of professional
competencies of a doctor

The essence of professional competencies in the field of
medicine

Forms a system of ideas about the features of the
biological structure of the human body and the essence
of the physiological processes occurring in it

Basic knowledge in the field of natural and biomedical
sciences, contributing to the establishment of a system of
stable ideas about human interaction with the outside
world

Determines the degree of readiness of a specialist to
conduct medical practice using modern equipment and
diagnostic tools

Skills of working with complex diagnostic equipment
and the ability to correctly interpret the information
received

Develops scientific logic and contributes to the
development of skills for conducting independent
research

The connection of medicine with related scientific
disciplines, physics, biology, chemistry, expanding the
range of their use in the profession

Promotes the introduction into medical practice of
methods of mathematical modelling of cases of medical
practice and their comprehensive analysis

The development of skills to describe the phenomena of
medical practice in their dynamic manifestation, the
establishment of close links between a number of
observed phenomena

Modern principles of teaching medical biophysics in
the profile area suggest a breakdown into several
composite categories:

1. The principle of synthesis of biology and physics as
fundamental from the standpoint of understanding the role
and place in the system of disciplines of modern natural
science.

2. The principle of synthesis of biology and physics
using the chemical method of cognition of the surrounding
reality.

3. The principle of synthesis of biology, physics and
chemistry as a whole in the system of natural sciences,
revealing the integrity of the scientific picture of the world.

The construction of learning in the context of any single
principle involves the development of a special approach

based on the features of a particular learning principle. In
general, high-quality teaching of medical biophysics in the
system of medical higher educational institutions assumes
compliance with all these teaching principles, considering
the individual characteristics of students of each particular
university [12].

Table 2 presents the main professional competencies
that are formed by medical students when they study
natural sciences within the framework of the programme
of specialised higher education of the Republic of
Kazakhstan. The connection of biophysics with a number
of other natural science disciplines and the principles of the
development of the competencies of the future doctor is
revealed.

Table 2. The main professional competencies that are formed by medical students when they study natural sciences
within the framework of the curriculum of specialised higher education of the Republic of Kazakhstan

Professional competencies acquired by a future doctor in
the study of disciplines related to the field of natural
science

The natural science disciplines included in the
curriculum of medical students in higher educational
institutions of Kazakhstan

The ability to determine the essence and meaning of
emerging problems based on the practical application of
physical, mathematical, and chemical methods

Biology, Mathematics, Physics, Chemistry.
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Practical ability to build a systematic approach to the
processing of available medical information, and to
make decisions based on the mastered theoretical and
practical developments

Fundamentals of Computer Science, Mathematical
Statistics

Practical skills in analysing the results of laboratory

Biophysics, Physics, Chemistry, Biology, Mathematical

studies and forming correct conclusions based on them Statistics
The ability to determine the patterns of functioning of Biophysics, Mathematical Statistics, Fundamentals of
human body systems based on the processed analytical Physiology

information

The ability to freely navigate the international systems of
units used in the processing of analytical information

Mathematical Statistics, Physics, Chemistry, Biology

Readiness for the rapid development of modern methods
of experimental research and their practical application
in everyday scientific activities

Mathematical Statistics, Physics, Chemistry, Biology

The qualitative combination of Biophysics with other
natural science disciplines, in particular, Biology, Physics,
Chemistry, Computer Science and Mathematical Statistics
ensures the fullest possible development of the necessary
professional competencies of future doctors. The skills and
abilities to understand the essence of physiological
processes occurring in the human body are formed, and the
skills of working with modern diagnostic equipment
necessary for the qualitative interpretation of the results of
a survey of the current state of the patient with the
formulation of correct conclusions based on them. At the
same time, knowledge of the nature of phenomena
occurring in the human body, and the physical foundations

Obtaining a theoretical
base reflecting the basic
laws and principles of the
discipline

of external influences on the body is necessary for proper
diagnosis and determination of the necessary degree of
medical influence to resolve a specific situation of medical
practice [13]. This determines the importance of a high-
quality combination of teaching medical biophysics with
related natural science disciplines to form high-quality
competencies of future specialists in the medical field,
necessary for them to carry out their professional activities
in the future.

Figure 1 below shows the main stages of mastering
medical biophysics by students of higher educational
institutions, for which it is one of the principal subjects of
the curriculum.

Mastering the theoretical base at
the level of the ability to
reproduce the basic principles of a
discipline in an oral presentation

\/

Stages of mastering medical
biophysics

<&

[

The ability to apply
the obtained
theoretical knowledge
in practice when
analysing the
obtained statistical
data of laboratory
studies

The ability to correctly
interpret the results of
laboratory tests and form the
necessary recommendations to
patients based on the
conclusions drawn

The ability to conduct
independent scientific research
based on the acquired theoretical
base and the obtained own
practical developments

Figure 1. The main stages of mastering medical biophysics by students of medical specialities of higher educational
institutions

The practical implementation of the above-mentioned
principles of teaching medical biophysics as the main
subject of a student of medical specialities of higher
educational institutions of the Republic of Kazakhstan
should contribute to the gradual development of their full
set of competencies necessary to achieve a degree of
professionalism sufficient for high-quality laboratory
research, whose task is to obtain an accurate picture of the
patient's condition, and the correct interpretation of the
results obtained during such studies. In addition, the
development of such competencies in the future should
contribute to the practical development of skills sufficient

for the independent formulation of scientific research in
any of the areas of activity in the field of medicine and
obtaining based on completed research results that reflect
the essence of the research and solve the main tasks set
during its development.

In general, the outlined principles of teaching medical
biophysics as the main subject of the curriculum for
students of medical specialities of higher educational
institutions of the Republic of Kazakhstan fully meet
modern requirements put forward to the quality of training
of future doctors and determine the features of building a
curriculum for specialists in the field of medicine, capable
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in the future to successfully solve numerous complex tasks
directly related to their professional activities.

Discussion

Every student of a medical educational institution in the
process of obtaining higher medical education is faced with
the need to solve the problem in understanding the basic
physical characteristics and properties of living systems,
and the physics of the human body. They will be able to
implement such opportunities qualitatively in the
Biophysics course. Notably, this course forms numerous
general cultural competencies, such as the development of
logical thinking skills, the ability to qualitatively formulate
tasks, and find the right ways to solve a wide range of
professional problems [14].

In modern conditions of the development of specialised
education, special importance should be given to the issues
of the correct definition of the content of education in the
appropriate area, which could satisfy the cognitive needs
of a particular individual or group of such. In general, this
will ensure that students maintain the proper level of
training they need in the future when solving a wide range
of tasks in their professional activities [15].

The close ties between biophysics and biology in the
field of research of physiological processes occurring in
the human body are explained by the significant influence
of these processes on the entire human life activity as a
whole. Modern physiology investigates the functional
capabilities of the body in various aspects of its vital
activity, while to understand the main features of the flow
of these processes, qualitative knowledge of the nature of
physical and chemical phenomena occurring in the body is
required. This fact predetermines the main task of teaching
medical biophysics within the framework of the
curriculum, as an exposition to students of the basic
principles of understanding the essence of the connection
of Biophysics with related natural science disciplines,
which in principle is necessary for mastering the
professional competence of a doctor, with the subsequent
possibility of conducting practical activities within the
mastered speciality [16]. Since knowledge of the
biophysical processes occurring in a human cell and
throughout the entire body allows forming a holistic
impression of the subtleties of the functioning of the main
systems of the human body. Medical students who started
studying Physiology immediately after mastering
Biophysics are provided with all the necessary knowledge,
understanding, and skills necessary for a full study and
mastering of the Physiology course [17-19].

The process of teaching medical biophysics in the
system of higher educational institutions involves a
mandatory visual demonstration of the connection of this
scientific discipline with other disciplines taught in various
courses of study at a medical educational institution. In the
process of studying in educational institutions of this kind,
students face a real need for the consistent development of
a large number of diverse competencies that are important
from the standpoint of their subsequent professional
activity. At the same time, the development of such
competencies requires students to study and understand the
basics of medical biophysics, which leads to an increase in
the total number of academic hours of teaching this
discipline in the curriculum. This often leads to the

introduction of additional disciplines into the curriculum,
such as Medical Diagnostics, designed to teach future
doctors in-depth knowledge in the field of the theory of the
functioning of the human body and the practical use of
individual devices to determine the characteristics of the
state of their body at specific intervals [20-23]. In addition,
in the process of studying this subject, students gain skills
in the practical application of biophysics knowledge in the
practical application of equipment for diagnostics and
interpretation of the results obtained to determine the real
state of the patient's health and methods of treatment of
detected pathologies.

The synthesis of knowledge in the field of medical
biophysics and the connection of this discipline with other
related disciplines studied within the framework of the
curriculum must be carried out in accordance with the
logical principles of a holistic representation of the system
of scientific concepts, within the framework of knowledge
of a specific discipline. Synthesis can be applied when
creating a qualitative model of the content of knowledge
within a specific scientific discipline, through a modular
approach in education [24-26].

The synthesis of biology and physics is carried out
through the study of fundamental objects of cognition that
are similar in nature and structure and is conducted in
parallel along the line of articulation of individual
scientific theories. The synthesis of individual disciplines
as a sign of integrity is carried out in two main areas:
through a comprehensive relationship between individual
disciplines and through the harmonisation of the
relationship between disciplines of a general scientific
nature and highly specialised, fundamental, and applied
spheres of scientific knowledge. The manifestation of
synthesis between the disciplines of the curriculum is a
methodological basis for the didactic synthesis of the
content of biophysical education. Synthesised subjects
form integral scientific areas of branch knowledge, thereby
ensuring an overall increase in the level of integrity of
natural science knowledge [27].

The steady improvement of the quality of modern
higher medical education, provided that its fundamentality
is maintained, is one of the main conditions for the
qualitative modernisation of the system of modern higher
education. The various approaches used by researchers
when considering the development of methods of teaching
medical biophysics have something in common with the
awareness of the urgent need for a unified understanding
of the quality of higher education in terms of the quality of
reflection in it of fundamental scientific disciplines. In this
context, the content of modern higher professional medical
education implies the need to pay great attention to the
development of a unified understanding of the existing
system of knowledge about the structure of a living
organism, as a single integral system capable of
autonomous operation. The integration of scientific
knowledge, which has taken place in various forms over
the past few decades, has led to the development of a wide
variety of synthetic disciplines that combine the fullness of
scientific views inherent in various individual disciplines.
Biophysics is one of such sciences formed by the direct
merger of two basic scientific disciplines (in this case
biology and physics) [28]. Moreover, this discipline has
deep traditions, but it received its main development only
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in the last century, gradually gaining a worthy place in the
general system of natural science scientific disciplines.

A consistent consideration of the methodological
foundations of the synthesis of biology and physics within
the educational space of a modern higher medical
educational institution leads to an understanding of the fact
that modern professional medical education includes a
number of trends that determine the synthesis of the
content of this education. These include the personal
interest of the student in the high quality of the professional
knowledge they receive, the public interest in training
specialists in the field of medicine with high professional
qualifications, and the humanisation of the entire process
of higher medical education, with the development of an
individual approach to teaching students [29-31]. An
individual approach in the modern system of higher
medical education is not applicable in all situations,
however, in combination with a competently built teaching
model and the personal interest of the students themselves
in obtaining high results in training, it is possible to achieve
high results in terms of forming a high level of professional
competencies of future doctors.

The foundations of the didactic synthesis of biology
and physics in the system of modern higher professional
medical education are: ideas about the integrity of a living
organism as an object of cognition of medical students, the
interaction of scientific approaches to the issues of
cognition of the vital activity of a living organism, peculiar
to biology and physics as separate scientific disciplines,
and the historical context of interaction and
interpenetration of biology and physics in the process of
professional training of a future specialist in the medical
field. Subjective factors should be considered the ability of
students to reflect the content of education at the level of
combining the requirements of the labour market, social
tasks and needs, and the qualifications of a medical
specialist obtained in the process of studying at an
educational institution.

The needs of students and social needs are fundamental
factors in the development of an educational concept at the
level of didactic synthesis of biology and physics. By
themselves, the factors of scientific, fundamental
education, and the quality of knowledge obtained by
students in the medical biophysics course are the most
important components of the development of professional
competence of future graduates of higher medical
educational institutions. At the same time, the professional
orientation of medical education can be qualitatively
implemented only through the maximum information
saturation of the educational process, and through the
direct activity of the pedagogical link of the educational
institution, expressed in maintaining the quality of
teaching medical biophysics at a high level and the
introduction of an objective system for assessing students'
knowledge at any stage of their training [32-36].

It is practically possible to implement the integrity of
scientific knowledge in the modern education system
simultaneously at several levels: synthesis of knowledge
within a specific scientific discipline, connections between
individual disciplines that make up the curriculum of an
educational institution, and connections between these
disciplines at the level of integrative connection.

The first of the presented types of integrity can be
practically implemented through the synthesis of
knowledge of an intra-subject nature that does not extend
to related disciplines or a group of such. This can be the
creation of special courses by connecting separate
educational modules, the connection of which forms a
single logic of cognition within a single discipline. The
connections between specific  scientific  disciplines
constitute the next level of integrity, and the consistent
relationship of knowledge of individual scientific
disciplines characterises the essence of such a relationship
and the level of mutual penetration of these disciplines. In
this context, integrity can be implemented as the definition
of the main areas of this relationship and the statement of
scientific facts, concepts and positions of scientific interest
from the standpoint of the synthesis of two separate
disciplines [37-39].

The highest level of integrity of perception of the
principles of teaching biophysics as a major subject is to
achieve the necessary level of integrative integrity, which
is characterised by the most complete connection,
interpenetration and interconnection, and the qualitative
ordering of knowledge that make up the scientific baggage
of any medical student. Moreover, considering the real
needs of the student in terms of obtaining the necessary
information from the standpoint of their subsequent
professional  self-realisation, and its qualitative
assimilation, is put at the forefront in this context [40].

The training course of medical biophysics has its own
structure, scientific logic, object and methods of scientific
research. All these aspects make up the specifics of
medical biophysics as an independent scientific discipline,
and as a specialised scientific course, medical biophysics
contributes to the creation of a fundamental knowledge
base of the future doctor, through the creation of a
knowledge system and their generalisation at the level of
knowledge of the basics of the vital activity of living
organisms in theoretical terms. At the heart of this process
is the interrelation and interaction of biological concepts,
and the reflection of the cognition of a naturalist engaged
in cognitive activity.

Assessing the prospects of mastering the Biophysics
course by medical students, it is necessary to highlight the
principle of qualitative irreducibility as a methodological
generalisation between ideas about various aspects of the
physical activity of organisms and a number of biological
patterns. The principles and laws of control of living matter
are irreducible with specific physical interactions, which
explain the appearance of such laws and principles. The
essence lies in the discrepancy between the theoretical
aspects of the interaction described by the laws of physics
and mathematics, the real state of affairs in a living
organism, which is often unpredictable. Thus, only a
thorough study of the laws of physics and biology can be
the key to mastering the principles of biophysics and the
practical application of the acquired knowledge in the
professional activity of a modern doctor who studied this
discipline as the main one in a higher professional medical
educational institution.

Conclusions
The conducted study of the basic principles of teaching
medical biophysics as a principal subject in the system of
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modern higher medical education led to the following
conclusions.

The principles of teaching medical biophysics as one of
the main disciplines of the curriculum of modern higher
educational institutions of Kazakhstan are based on the
fundamental aspects of the synthesis of biology and
physics as the principal subjects of the system of training
future medical specialists. Consistent consideration of
these principles in the preparation of the curriculum
involves consideration of biophysics as a discipline that
synthesises the fundamental principles of biology and
physics and is in close relationship with other specialised
disciplines that make up the training programme for future
doctors. The development of competencies of future
specialists in the medical field presupposes the need for
consistent study of disciplines in direct relationship with
biophysics, complementing each other in the context of
their consistent presentation within the curriculum. As a
rule, physics is not perceived by students of medical
specialities of universities as one of the core disciplines,
the study of which is necessary for the qualitative mastery
of the profession, which cannot be said about biology. In
the process of drawing up the curriculum, it is necessary to
emphasise the existence of a clear relationship between a
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IpuHuNM BUKIAJAHHA MeAU4YHOI 0ioiznkn sk NpogiabHOI TUCHUILTIHUA

Paming KymabexoBa
Kazaxcpkuii HalioHaJ IbHUH MeIaroriyHui yHIBepcuTeT iMeHi Abast
050010, mpocnekr loctuk, 13, M. AnmmaTu, Pecrryomika Kazaxcran

Kaiinaryas CugukoBa
Kazaxcpkuii HalioHaJIBHUH MeIaroriyHui yHIBepcuTeT iMeHi Abast
050010, mpocnekr octuk, 13, M. AnmmaTu, Pecry0mika Kazaxcran

Eabmipa Cepik
Kazaxcpkuii MetMuHMIA yHIBEpCHTET Oe3repepBHOi OCBITH
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Kazaxcpko-Pociiicbknii MeindHIA yHIBEPCUTET
050000, mpocniekt Abunaii Xana, 51/53, M. Anmaru, Pecriyonika Kazaxcran

AHoOTAaWisA

AKTYaJIBHICTb. AKTYaJIbHICTD JIOCHI/PKEHHSI 00yMOBJIeHa HEOOXTHICTIO POpMYBaHHS YiTKUX HMPUHIUITIB BUKIJIAJIAHHS
MEeIMYHOI 010(i3UKH CTYJICHTaM 3 YPaxXyBaHHSIM OCHOBHHUX OCOOJMBOCTEH BUKIIAJaHHS 010JIOTIT Ta CyMIXKHHUX TUCIIUATUTIH
Y BHIIMX HaBYAIBHMX 3aKiajgax Kazaxcrany Ha cydacHOMY eTarti.

MeTta. MeToro 1TaHOTO JIOCIIi IPKEHHS € BUBYEHHSI OCHOBHUX ITPUHIIMIIB BUKJIQAaHHS MeIMUHOI 010(i31KH 3a mpodeciiiHo-
OpIEHTOBaHMMH HANpsSMaMH B CHCTEMi BUIIMX HAaBYAIBHUX 3ariafiiB PecrmyOmiku KazaxcrtaH, BUSBICHHS TOJIOHUX
TEHJICHIII BUKJIAJaHHS Ta (POPMYBAHHS OIIHKU 3arajbHOI ¢(DEKTUBHOCTI BHKIQJAaHHS TAHOI NUCHUILIIHA B CHCTEMI
HaBYAJILHHUX 3aKJIAJ(iB, IO PO3TIISIA0THCS.

Mertomosiorisi. OCHOBOKO METOJOJOTIYHOTO IIXOAY B JaHOMY JOCHI/DKCHHI € IOETHAHHS CHCTEMHOTO aHali3y
METO/IOJIOTIYHUX OCHOB ITO€JJHAHHS MPUHIMIIB BUKJIAJAaHHS Oioyorii Ta (Di3MKM B Cy4acCHOMY BHIIOMY HaBUaJBHOMY
3aKiaji 3 AHATITHYHUM JIOCITIPKEHHSM OCHOBHHUX AacCIIeKTiB BHKJIAJaHHS MeaudHOi Oiodismkm sk mpodinrorodoi
JCLUTUIIHA DAY CyYacHUX BHIUX HABYAIBHHUX 3aKJIaJliB.

PesynbraTu. OTpuMaHi pe3yIbTaTH € HAOYHOIO JIEMOHCTPAITIEI0 BAXKIIUBOCTI SIKICHOTO BUBYCHHS METUYHOI 010(i3UKH y
BUIIMX HaBUAIBHMX 3akiajgax Kaszaxcrany s (opMyBaHHS y CTYIEHTIB KOMIIETEHTHOCTEH, HEOOXiMHMX Ui iX
MOJTAITBINOT TPOECIHHOT MiSTBHOCTI.

BucnoBku. OtprMani pe3ynbrati Ta copMyIb0BaHi Ha IX OCHOBI BUCHOBKM MalOTh BaXJIMBE 3HAUCHHS JUIS CTYICHTIB
MeauuHUX (pakynpTeTiB yHiBepcuTeTiB Kazaxcrany, ski BUBYaIOTh MEANYHY 0i0(]i3HKy K OCHOBHUH NpeAMET 3araibHOT
MIPOTPaMH ITiATOTOBKH, a TAKOX [UIS IIPEICTABHUKIB ITPO(ECOPCHKO-BUKIIAAAIBKOTO CKIIaly IUX HAaBUAIBHHUX 3aKJIAiB,
SIKi 32 POJIOM CBOE€T podeciifHOT NiSUTEHOCTI CTUKAIOTHCS 3 HEOOX1IHICTIO MOLTYKY Ta MPAaKTHYHOI peaizalii epeKTHBHUX
MIPUHIIMIIB BUKJIaIaHHS [IHOTO MPEIMEeTa B MEKaX BUMOT YHIBEPCUTETCHKOT HABYAIBEHOI TPOTPaMH.

Karouogi ciioBa: Giosnoris; ¢isuka; npo¢inpHa MequHa 0cBiTa; NpodibHe HaBYaHHS; CHHTE3 Oioyorii Ta Qi3uKy.
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