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E% Abstract. The study is relevant because it addresses the need to improve the quali-
ty of school textbooks in natural and mathematical subjects. Modern textbooks often
contain ambiguous or vague definitions of terms, which makes it difficult for students
to understand them and negatively affects the educational process. The problem of
systematization and standardization of the conceptual and terminological apparatus
in school textbooks has become especially urgent in the conditions of the transition to
the updated content of education. The purpose of the study is to assess the appropri-
ateness of terms in textbooks with the age and linguistic requirements of students and
to identify the main problems and patterns associated with the use of terminology. The
article presents the results of a questionnaire survey among teachers of natural-math-
ematical subjects, conducts a statistical analysis of the collected data, and develops
recommendations to improve the systematization and unification of terminology in
textbooks. The study includes a correlation and cluster analysis of the data conducted
among teachers. The focus is on identifying problems with terminology in textbooks,
understanding the relationship between responses to various questions, and identify-
ing groups with similar perceptions.
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Introduction - Lack of conceptual and terminological
review for consistency in terms and
This work is aimed at investigating the concepts.

main terminological problems of school
textbooks in order to improve the quality
of educational publications and, as a result,
the effectiveness of the educational process. - Permitted term instability (excessive
The choice of the research problem is due to synonyms).

a number of factors.

Random term creation and use of
inadequate language equivalents.

Repeated use of the same terms with

o . . different meanings.
A preliminary study of domestic experience 9

revealed key terminological issues in school

textbooks: Due to differences in the understanding

of terms, there is often an erroneous
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assessment of the actual situation. It is also
established that the experience of national
term-formation using native Kazakh words,
the basis of which was laid at the beginning
of the last century by famous Kazakh
educators, led by A. Baitursynov, has been
lost [1]. For many years, term formation in the
Kazakh language was under the pressure
of Soviet ideology and was based solely on
preserving the original of borrowed words
or forms of Russian word formation. Despite
this pressure, the Kazakh intelligentsia
did not lose the desire to streamline the
formation of terms using native Kazakh
words even in the Soviet period.

In the 1990s, the government closely
addressed the development of terminology.
Furthermore, in the 1990s, the government
of the country paid close attention to the
development of terminology and term
formation [2]. In response, a state-level
commission was established to study the
challenges of terminology formation and the
development of terminological dictionaries.
The study of international experience has led
to the conclusion that a number of foreign
researchers of the problem of terminology
formation have analyzed technical, medical,
and mathematical vocabulary. At the same
time, they accompanied their research with
recommendations on the use of certain
terms for the integration of various branches
of science [3; 4; 5; 6]. Moreover, it is known
thatin Russia, Great Britain, India, Turkey and
a number of other countries, terminological
dictionaries for various purposes are used.

Studies on terminology formation have
also been conducted in Kazakhstan [7; 8;
9; 10; 11; 12; 13]. However, most authors limit
themselves mainly to the study of lexical
word formation. At the same time, despite
the obvious achievements in in the above-
mentioned problems, there are still a large
number of poorly studied issues that require
close attention at the present stage. One of
them is the lack of works on comprehensive
solution of the main terminological
problems of school textbooks.

Analyzing the practice of using terms
in school textbooks Sh. Kurmanbayuly
has clearly demonstrated the existing

terminological problems that have become
widespread in educational publications [9].

Most of the terms translated and formed
in recent years have not been widely used.
Since many were artificial terms and did not
meet the requirements of the principles of
terminology formation, with the support of
the Head of State and the Kazakh society,
the issue of returning the former names
of terms previously translated into Kazakh
language has been repeatedly raised. This
problem has reflected in the problem of
terminology continuity in existing textbooks,
especially in alternative textbooks of various
publishers in primary and high schools as a
result of problems of general terminology.

The relevance of this topic is due to the
need to adapt teaching materials to modern
requirements and standards of education, as
well as the needs of students and teachers.
Modern curricula require the use of accurate
and understandable terminology, which
contributes to better assimilation of the
material and improvement of the quality of
education.

The research problem is the insufficient
systematizationandunificationoftermsused
in textbooks on natural and mathematical
subjects, which can lead to difficulties in
understanding and assimilation of the
material by students. This article investigates
how the terms in textbooks meet the
requirements of unambiguity, consistency,
linguistic correctness, etc.

The purpose of the study is to evaluate the
compliance of terms in textbooks with the
requirements to them and to identify the
main problems associated with the use of
terminology.

The objectives of the study include:

conducting a survey among teachers to
collect data on problems related to the
use of terminology in textbooks of the
natural and mathematical subjects;

analysis of the collected data using
statistical methods;

identification of the main problems
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and patterns associated with the use of
terminology;

development of recommendations
to improve the systematization and
unification of terminology in textbooks.

The object of the research is teaching
materials on natural and mathematical
subjects, and the subject of the research is
the terminology used in them.

Materials and methods

1. Data collection. A questionnaire was
conducted among teachers to evaluate
various aspects of teaching materials.
The questionnaire questions covered
the following areas:

appropriateness of terms for age and
language development;

difficulties with pronunciation and use
of terms;

matching terms to their conceptual
meaning;

explanation of the
borrowed terms;

etymology of

effectiveness  of
illustrations.

assignments and

2. Preprocessing data. The data was
extracted from the questionnaires and
prepared for analysis. Each question
of the questionnaire was analyzed
for the distribution of answers, and a
preliminary check was carried out for
omissions and anomalies.

3. Basic statistical processing. The main
statistical indicators are calculated:
Mean, Median and Mode.

4. Correlation analysis. The analysis of
correlations between the answers to
various questions was performed to
identify the relationships between them.

5. Cluster analysis. The K-means method
is used to cluster responses and
identify groups with similar response
characteristics.

Results

Modern educational materials play a key
role in the formation of knowledge and skills
among students. A special place is occupied
by the use of terms that are tools for the
transfer of scientific information and the
development of linguistic competencies.
However, the terminology of textbooks often
causes difficulties for students related to
their understanding, use and interpretation.
This study is aimed at analyzing the
correspondence of terms in textbooks
to the age and language characteristics
of students, identifying problems of
terminological literacy and suggestions for
their solution. The study is based on a survey
of respondents, where aspects related to
terminological literacy, the quality of terms,
as well as methodological support for their
development were considered. The basis for
the analysis was the data presented in the
form of diagrams and tables reflecting the
opinion of respondents on key issues.

In order to unify textbook terms and
expert assessment of subject teachers on
guantitative and qualitative analysis of the
terminological apparatus of school subjects,
a large-scale online survey was conducted
among teachers of mathematics, computer
science, chemistry, biology, physics,
geography, natural sciences on the topic
«school terminology: modern problems and
systematization». The survey involved 1,916
respondents.

Preprocessed data, including the content of
the questionnaire, number of respondents,
and percentages, are shown in Figures 1, 2,
and Table 1.

The survey results allow us to identify the
strengths and weaknesses of existing
educational materials, which contributes to
the development of recommendations for
their improvement. Special attention is paid
to the following aspects:

1. The correspondence of terms to the age
and level of linguistic development of
students.

2. The clarity of terms, including their
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pronunciation and semantic clarity.

3. The effectiveness of assignments and
illustrations for working with terms.

4. Compliance with didactic requirements
and educational goals.

Figure 1 illustrates the transmission of
educational information through the use
of terms in textbooks. Based on the data
presented in the diagram (respondents’
responses), a quantitative analysis of
opinions covering 10 key issues was carried
out. This analysis made it possible to
identify the main trends in the perception
of terminology by respondents and identify
problematic aspects of its use in educational
materials.

1. The correspondence of terms to age and
level of language development. The majority

1. Do the terms in textbooks correspond to the age
and level of language development of students?

2. Are there terms in textbooks that are
unacceptable for pronunciation and difficult to use
and read?

3. Are there terms in textbooks that do not
correspond to the conceptual meaning or origin in
another language?

4, Do textbooks explain the meaning, origin
(etymology) of terms borrowed from another
language?

5. Do the assignments and exercises in the textbook
help students understand and use the term?

6. Are there examples or illustrations in textbooks
that help to better understand the meaning of the
term?

7. Is there a problem of terminological illiteracy of
students?

8. Is there enough time to master the terminyour
discipline?

9. Do the terms in the textbook correspond to the
didactic requirements of teaching?

10. Do the terms correspond to the content of the
curriculum and educational goals for a specific age
group?

of respondents (66.3%) believe that the
terms in textbooks are adequate to the level
of development of students. This indicates a
sufficient level of study of materials for the
appropriate age groups. However, 20.1% of
respondents indicate episodic problems
that are probably related to individual topics,
and 13.6% indicate inconsistency of terms,
which may be caused by the complexity of
individual disciplines or overloaded material.

2. The difficulty of pronunciation of terms.
Almost half of the respondents (47.3%)
reported difficulties with pronunciation
of terms, which is especially typical
for loanwords. Partial problems with
pronunciation were noted by a significant
proportion of respondents (27.6%). Only

25.1% of the respondents did not encounter
such difficulties, which confirms the need to
adapt the terminology.

66,3%
47,3%
52,3%
51,5%
66,0%
59,20%

75,30%

18,50%
8,40%
73,10%

0,00% 10,00%20,00%20,00%40,00%650,00%60,00%70,00%80,00%
H5ometimes ENo HYes

Figure 1. Transmission of educational information through terms in school textbooks
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3. The correspondence of the meanings of
thetermstotheirconceptual meaning.52.3%
of respondents confirmed that the terms
correspond to their conceptual meanings,
which indicates sufficient lexical accuracy.
25.8% chose the answer «Sometimes» and
more than 20% of respondents indicated
a discrepancy, indicating the need for
additional explanations.

4. Explanation of the origin of the

terms. According to respondents, only
30% of textbooks contain etymological
explanations. This confirms that the

potential for in-depth study of terms is
not being used enough. The majority of
respondents noted «Sometimes» (51.5%),
the partial presence of such explanations,
which suggests the need to systematize this
aspect. Lack of explanation is less common
(18.6%), but it remains a problem.

5. The role of tasks in the development of
terms. Most of the respondents (66%) believe
that exercises help to master the terms. This
highlights the importance of interactive
teaching methods. 25.8% of the respondents
answered «Sometimes». The effectiveness of
tasks is evaluated ambiguously, which may
indicate differences in the approaches of
textbook authors. Only a small number of
respondents (8.2%) answered «No».

6.Therole ofillustrationsand examplesinthe
development of terms. More than half of the
respondents (55.8%) noted that illustrations
contribute to a better understanding. This
indicates the need to enhance the visual
component. The answer «Sometimes»
and «No» was indicated by 30% and 14.2%,
respectively, which also confirms the
different level of visualization in textbooks.

7. Terminological illiteracy. 36.9% of
respondents indicated the existence
of a problem related to terminological
illiteracy, which requires attention from
methodologists and teachers. The same
number of respondents answered

«Sometimes» (36.5%): partial terminological
illiteracy may also be associated with
insufficient training of students, and 26.6%
of respondents do not see a problem.

8. Sufficient time to master the terms. The
answers of the respondents: «Yes» - 59.2%.
They consider the time sufficient, which is
a positive signal. «<Sometimes» - 20.7% and
«No» - 20.1%. The problem of lack of time still
affects a significant number of students.

9. Compliance with didactic requirements.
To the question «Does the terms in the
textbook meet the didactic requirements
of learning?» 753% answered «Yes». A
high percentage of positive responses
confirms the quality of the terms in terms
of methodological standards. The answers
are «<Sometimes» (18.4%) and «No» (6.3%): a
small proportion of respondents indicated
problems.

10. Compliance with educational goals. The
respondents’ answers to the question «Do
the terms correspond to the content of
the curriculum and educational goals for a
specific age group?»:

«Yes» (73.1%). A high level of agreement
indicates the targeted orientation of the
terms in textbooks.

«Sometimes» (18.5%). Partial

inconsistencies remain rare.

«No» (8.4%). A small number of
respondents noted the discrepancy.

These data emphasize the need to adjust
some aspects, such as the accessibility of
pronunciation of terms, explanation of their
etymology and strengthening of illustrative
material, which could significantly increase
their educational potential.

The results of the survey on the question
«What is your attitude to the translation of
foreign terms into Kazakh?» are shown in
Figure 2.
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other answers;
109; 6%

it is not
necessary to
translate; 853;
44%

W need to translate

B it is not necessary to translate

need to
translate; 965;
50%

H other answers

Figure 2. Teachers’ attitude to translating foreign language terms into Kazakh

Other responses of the respondents are as
follows:

“Not all of them, but there are terms
that need to be translated between
them. There is no need to use a Russian
translation, it is better to use in the
original or Kazakh version».

«It is necessary to translate, but write
in parentheses in the same dictionary,
because in most cases completely
different words are exchanged».

«Borrowed pronunciation words do not
translate».

«Terms borrowed from Latin and
Western European languages do not
need to be translated».

«If there is a meaning in the Kazakh
language, then it is not necessary».

«The main thing is that the meaning is
not lost».

«It is enough to give an explanation, it is
not necessary to translate».

«Terms that are used in a new way
should not be translated».

«Partial, i.e. the most common ones are
better not translated».

BITIM - OBPA3OBAHWE
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«If there is one for sure. | don't think
it's necessary to translate if it sounds
awkward or has multiple meanings».

«When translating, you need to translate
so that the person understands that
these are not different words».

«The foreign term is borrowed, so it is not
subject to translation».

«| do not agree that everything should
be translated into Kazakh languagen».

Based on the analysis of the data of the
qguestion «What is your attitude to the
translation of foreign terms into Kazakh?»,
it can be concluded that the respondents’
opinions on the translation of foreign terms
into Kazakh were almost equally divided.
Slightly more than half (49.80%) believe
that translation is not required, which
indicates a certain degree of acceptance
and integration of foreign terms into the
educational context. At the same time, a
significant part of the respondents (44.50%)
insist on the need for translation, which
underlines the importance of preserving
the national language and culture in the
educational environment. Other answers
(5.61%) contain various nuances and
suggestions, which indicates the complexity
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and layering of the question.

The reasons for the problems of
terminological illiteracy of students may be
different and depend on various factors. The

data from table 1 represent the distribution
of respondents’ responses to questions
concerning the definition of the causes of
terminological illiteracy of students.

Table 1. Determining the causes of terminological illiteracy of students

Answer options Quantity %
Decreased interest in reading 395 20,6
Unwillingness to work with terms 160 8,4
Misunderstanding of the meaning of the learner in relation to his or her 265 13,8
preparation
The formulated definition of the term in the textbook is too complicated 300 15,7
(verbose, confusing, different notation)
Increasing the academic load 78 4,1
The quality of the textbook content 108 5,6
The impact of the virtual world 123 6,4
Problems of language development 49 2,6
Low vocabulary 204 10,6
Providing too many terms to master 103 54
Low reading skills 91 4.7
Other answers 40 2,1
Total respondents 1916 100

Other responses of the respondents are as
follows:

«The students | teach have not
experienced such difficulties»,

«The terms are clear»,
«Enough informationy;
«Naming difficult complex termsn;

«All of the above».

The results of the survey show that the
most  significant  factors  influencing
terminological illiteracy are a decrease in
interest in reading (20.6%) and difficulty
in formulating definitions of terms (15.7%).
This indicates the need to improve the
motivation of students to read and

revise approaches to the formulation of
terms in textbooks. Misunderstanding
of the meaning of students due to their
unpreparedness (13.8%) and low vocabulary
(10.6%) are also significant factors requiring
attention. The influence of the virtual world
(6.4%) and the reluctance to work with
terms (8.4%) emphasize the importance of
adapting educational materials to modern
realities and increasing interest in studying
terminology. 2.1% of the respondents gave
other answers.

Discussion

The mathematical processing of the
survey data was carried out, including the
calculation of basic statistical indicators
such as Mean, Median and Mode for:
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1. Determining general trends in the
data. The average value helps to
identify the overall level of agreement
or disagreement of respondents with
certain statements of the questionnaire.
For example, a high average on the issue
of matching terms to age characteristics
indicates predominantly positive
feedback.

2. Estimates of the distribution of
responses. The median, as an indicator
of the central trend, allows you to
understand which responses are most
often in the center of the distribution,
excluding the influence of extreme
values. For example, if the median is
high, it indicates that the majority of
respondents agree with the statement,
despite rare cases of disagreement.

3. ldentification of the most frequent
responses. Fashion shows which answer
is most common. This is important for
evaluating the most popular opinion
of the respondents. For example, if the
fashion on the issue of the complexity
of terms corresponds to the meaning of
“Yes”, it emphasizes that the problem is
the most relevant.

4. Comparisons of different groups of
responses. Consideration of averages,
medians and modes on various issues
allows for a comparative analysis. For
example, it is possible to compare
the perception of terms in terms of
their age adequacy and difficulty of
pronunciation.

5. Justification of  adjustments of
educational materials. The results of
statistical processing help to objectively
assess which aspects of terminology
require improvement. If the median or
mode shows significant disagreement,
this indicates the need to revise the
relevantelementofthetraining material.

Thus, the mathematical processing of the
survey data is a key stage of the analysis,
which allows you to structure the data,
identify patterns and draw informed
conclusions. The results of the processing

serve as the basis for the development of
recommendations to improve the quality
of educational materials and increase their
compliance with the needs of students and
teachers.

Consider the main statistical indicators of
the results of the survey on the transfer of
educational information through terms in
textbooks.

Means, Medians and Modes for the
guestionnaire questions.

Age appropriateness of terms: Mean =
0.51, Median = 0.59, Mode = 0.66.

Pronunciation difficulties: Mean = 2.72,
Median = 0.47, Mode = 0.47.

Relevance to conceptual meaning:
Mean = 0.24, Median = 0.25, Mode = 0.20.

2. Correlation analysis

The correlation matrix showed the following
results:

Yes vs No had an average positive
correlation  (0.45), indicating some
relationship between these responses.
Yes vs Sometimes: Low positive
correlation (0.25).

No vs Sometimes: Low

correlation (0.35).

positive

3. Cluster analysis

Cluster analysis has identified three main
clusters:

Cluster 1: High values of «Yes» and low
values of «No».

Cluster 2: Moderate values of «No» and
«Sometimes».

Cluster 3: High values of «No».

The analysis showed that the average value
for the question of the correspondence
of terms to age is 0.51, which indicates a
moderate agreement that the terms in
textbooks correspondtothe level of linguistic
development of students. The central
value - the Median (0.59) confirms that the
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majority of responses are closer to positive
estimates. The Mod (0.66) also confirms
this assessment, that the most frequent
response among respondents shows a
high level of satisfaction with terminology,
which indicates a positive assessment of
a significant proportion of educational
materials. These indicators confirm that
most of the terms (66.3%) correspond to
the age and language characteristics of the
students. However, data on inconsistencies
(13.6%) and occasional problems (20.1%)
indicate the need to improve some terms.
This may mean that many termsin textbooks
are either too complex or not adapted to
the current level of knowledge of students,
which leads to difficulties in understanding
and applying them.

The average value for pronunciation
difficulties was 2.72, which indicates a fairly
high degree of pronunciation problems
among the respondents. The Median of
0.47 and the Mode of 0.47 may indicate
that problems with pronunciation of
terms are common, but not always critical.
This highlights the need for revision and
correction of pronunciation norms in
textbooks in order to avoid confusion and
difficulties for students.

The data obtained show that almost half
of the respondents (47.3%) face difficulties
in pronouncing terms, which is especially
pronounced for loanwords. These difficulties
may be related to the lack of phonetic
adaptation of terms or the difficulty of
integrating them into the local linguistic
context. Partial problems (27.6%) indicate
that these difficulties are not systemic,
but still require attention. The proportion

Table 2. The correlation matrix

of respondents who do not experience
difficulties (25.1%) indicates that terminology
adaptedto pronunciation is perceived easier.
This highlights the importance of phonetic
adaptation of terms. According to the
author [14], the adaptation of new terms to
the educational system requires taking into
account lexico-semantic and conceptual-
logical connections.

The average value for the correspondence
of the term to the conceptual meaning
was 0.24, which indicates a relatively low
agreement that the terms correctly reflect
their conceptual content. The values
Median = 0.25, Mode = 0.20 also indicate
that the inconsistency of terms with their
conceptual meaning is a regular problem
for a significant part of respondents. This
may indicate problems with the accuracy
and clarity of the concepts presented,
which makes it difficult for students to
understand and assimilate the material.
The author emphasizes that concepts and
terms should be logically structured in
order to eliminate the ambiguity of their
interpretation [14]. This is consistent with
our conclusion about the need to improve
the clarity of the conceptual meaning of
the terms, where 20% of respondents noted
their inconsistency.

Explanations and their interpretations
are presented to discuss the results of
correlation and cluster analysis. Correlation
analysis helps to identify the degree of
relationship between variables. In this case,
correlations between the answers “Yes”, “No”
and “Sometimes” to various questions were
considered.

Yes No Sometimes
Yes 1.00 0.45 0.25
No 0.45 1.00 0.35
Sometimes 0.25 0.35 1.00
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The correlation analysis showed moderate
correlations between the answers to the
guestions:

Yes vs No: The average positive
correlation (0.45) indicates  that
respondents who note high compliance
with age requirements also often believe
that the terms are adequate.

Yes vs Sometimes: A low positive
correlation (0.25) may indicate that
among the respondents who consider
the terms appropriate, there are a small
number of those who find it difficult to
use certain terms.

Table 3. Results of cluster analysis

No vs Sometimes: The low positive
correlation (0.35) confirms that
respondents who notice problems may
also face partial difficulties, but this is
not the main indicator of the problem.

These results highlight the need for a
deeper analysis of the relationships between
different aspects of terminology in order to
better understand exactly which problems
are most acute and how they can be solved.

Cluster analysis allows you to identify groups
(clusters) with similar responses. Using the
K-means method, the data was divided into
3 clusters. The results are presented in Table
3.

Index Yes No Sometimes Cluster

(0] 0.66 0.13 0.20 1

1 0.25 0.47 0.27 2

2 0.21 0.52 0.25 2

3 0.51 0.18 0.30 1

4 0.66 0.14 0.30 1

5 0.55 8.20 0.25 3

6 0.73 8.40 0.18 3

7 0.75 6.30 0.18 3

8 0.59 0.20 0.20 1

9 0.36 0.26 0.36 2
The cluster analysis revealed three main not consider them critical.
groups of respondents: Cluster 3. Contains answers with

Cluster 1: Contains responses with high
values of «Yes» and low values of «No»,
which indicates their satisfaction with
the age and understanding of the terms.

Cluster 2: Contains responses
with moderate values of «No» and
«Sometimes», which may indicate that
they are facing some problems, but do

high values of «No», which indicates
significant problems with terminology
in textbooks.

These groups show a variety of perceptions
and satisfaction, which can help in further
analysis and adjustment of educational
materials aimed at different types of
teachers and students.
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Based on the data obtained, the following
recommendations are offered:

Educational materials should align
with students’ age and language
development. It is recommended to
review and correct complex terms
so that they are understandable and
accessible to the target audience.

The inclusion of additional explanations,
illustrations and examples for difficult
terms can help students better
understand and assimilate the material.

Itisrecommended to conduct additional
research to better understand the
problems and identify the most effective
methods of correcting educational
materials.

It is necessary to take into account both
the need to preserve national culture
and the integration of international
terms. It is recommended to develop
flexible approaches that take into
account the opinions of different groups
of respondents and ensure a balance
between translation and preservation of
original terms.

To improve terminological literacy,
measures should be taken to increase
students’interestin reading, improve the
quality of the formulation of terms and
increase vocabulary. It is recommended
to revise the content of textbooks,
making the definitions of terms more
understandable and accessible, as
well as to introduce interactive and
motivating teaching methods.

Conclusion

As a result of the conducted research, it was
revealed that many terms in educational
materials do not fully correspond to
the age and language characteristics
of students, which causes problems in
their understanding and use. Correlation
and cluster analyses offered insights
into terminology issues and identified
respondentgroupswithvarying perceptions.

To improve the quality of educational
materials, it is recommended to revise

terminology, add explanations and
illustrations, and continue research to
ensure that textbooks better meet the
needs of students. The results of this study
emphasize the importance of considering
the opinions of students when making
decisions about the translation of foreign
terms and developing strategies to improve
terminological literacy. The elimination
of the identified causes of terminological
illiteracy requires a comprehensive
approach, including improving the quality
of textbooks, increasing interest in reading
and adapting the educational process to
modern realities.
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AHanuns 3¢pPpeKTUBHOCTU y4Ye6HbIX MaTepMuanoB: uccregoBaHme
COOTBETCTBUA TEPMUHOB BO3pPacTy U 3bIKOBOMY Pa3BUTUIO
y4yawmxcs

K.3. XXyHyc', XK. XXapkblH6aeBa', C.K. OMapoB'

"PecnybnmKaHCKMIN HAyYHO-MPaKTUYECKUM LLEHTP IKCNepTH3bl cogepaHms obpa-
30BaHUs

r. ACTaHa, Pecnybnumka KasaxcTtaH

@ AHHOTaUMA. AKTyallbHOCTb MCCNefoBaHUA O6yC]'IOB}'IeHa HeobXxoAMMOCTbo ynydyule-

P

HUA Ka4YecTBa LUKO/bHbIX y4eBHUKOB B eCTeCTBeHHO-MaTeMaTUUYeCKoM HanpasneHum.
CoBpeMeHHble y4eBHUKM YacTo cofepyKaT HEOAHO3HauYHbIe UK pach/ibliByYaTblie onpe-
AeneHus TePMUHOB, UTO 3aTpyOHAET UX MOHMMaHWe yYallMMUCA U HeraTUBHO BAUAET
Ha ob6pasoBaTenbHbIV Npouecc. Mpobnema cucTeMaTM3almMmy KU CTaHO4APTU3aL MM MOHS-
TUNHO-TEPMUHOMOMMUYECKOro annapaTa B LWKOMbHbIX y4ebHUKax cTana oco6eHHO ak-
TyanbHOW B YCMOBUAX Nnepexoda K 06HOBMEHHOMY cofepyaHuio obpasoBaHud. Llenb
nccnenoBaHUS 3ak/lodaeTcd B OLEeHKe COOTBETCTBUS TEPMUHOB B ydebHMKax BO3-
PACTHbIM 1 A3bIKOBbIM TPeBOBaHUAM yYaLLMXCHA U BbIABIEHUM OCHOBHbIX NMpo6ieM n
3aKOHOMEPHOCTE, CBA3aHHbIX C UCMOMb30BaHWEM TePMUHOMNOTMU. B cTaTbe NpeacTaB-
NleHbl pe3ynbTaThl aHKeTUPOBaHMA cpeau NefaroroB ecteCTBeHHO-MaTeMaTUYeCcKoro
HanpaBneHusa, NPoBedeH CTaTUCTUYECKUI aHanm3 cobpaHHbIX AaHHbIX U pa3paboTa-
Hbl PEKOMEHALLMM MO Yy4ULLEeHMIO cucTeMaTmsalmm U yHnbukaumm TepMrUHoNornm B
ydebHuKax. MiccnenoBaHue BKTIOYAET KOPPENALMOHHbBIA W KNAacTepHbIN aHanm3 AaH-
HbIX aHKETUPOBAHUA, MPOBedeHHOro cpeaun yumtenen. OCHOBHOe BHUMaHWe yaendeT-
ca BbIABNEHUIO NPo6reM ¢ TepPMUHOMOIMEN B yd4eBbHMKax, MOHUMaHUIO CBA3U MexXay
OTBETaMU Ha PasfiMYHble BOMPOCHI U BbIABIEHUIO TPYTM C MOXOXUMM BOCMPUATUSMMN.

KnioueBble cnoBa: TEPMUHOMOIS, I'IOH‘;!TVII;IHO-TQDMl/IHOJ'IOI'l/NeCKl/Il;I annapart, WKOoJ1b-
Hble yHe6HI/II-<l/I, eCTeCTBeHHO-MaTeMaTndeckmne QUCUUrimHbl, aHKeTnpoBaHMe, CTaTu-
CTUYECKMI aHanms.

OKy MaTepuangapbliHbIH TUIMAINIriH Tangay: TepMUHAEpPAiH,
OKYLUblJTAapAblH YXacblHA YX9He Tinaik gaMyblHa COMUKECTIriH
3epTTey

K.3. XKyHic', XK. YXapkblH6aeBa', C.K. OMapos'
'PecnybuKanblK FblSTbIMU-MPaKTUKambIK 6ifiM Ma3sMyHbIH capanTay opTasblfbl
AcTaHa K., KasakcTtaH Pecrnyb6numkachl

AHpaTna. 3epTTeyaiH ©3eKTiNiri »kapaTblblCTaHy-MaTeMaTUKanblkK, GaFbiTTarbl MeKTen
OKY/NbIKTaPbIHbIH, CanachlH XaKcapTy KaxKeTTiniriHe 6amnaHbicTbl. Kasipri okynbikTapaa
TePMUHAEPAIH TYCIHIKCI3 aHblKTaManapbl »ui kesneceni, 6y onapabl OKyLUblmapabliH,
TYCiHYIH KMblHOaTaObl XaHe OKy MnpoueciHe Tepic acep eTedi. MeKTen OKynbIKTapblH-
OaFbl TYKbIPbIMAAManbIK-TEPMUHOMOIMMAMbIK, anmapaTTbl XXyWeney »aHe cTaHOapTTay
Macereci »aHapTbllFaH 6iniM 6epy MasMyHblHA KeLlly XaFoanblHOa epeKlle e3eKTi



n

1. BUTIM BEPY YOEPICIHAEr BUTIM BEPY CAACATbI, UHHOBALINANAP YXSHE LMOPIAHOLIPY

6onabl. 3epTTeyaiH MaKcaTbl OKy/blKTapOaFbl TEPMUHAOEPAIH OKYLUbINAPAbIH, YKac yKaHe
TiN TananTapbliHa COMKECTIrH 6aranay »kaHe TePMUHONOrUAHbI KongaHyMeH 6annaHbl-
CTbl Heri3ri Macenenep MeH 3aHAblbIKTapabl aHbIKTay 60nbin Tabbinagbl. Makanaga
»KapaTblbICTaHY-MaTeMaTUKaNbIK, 6aFbITTarbl Negarortap apacbiH4a cayanHaMa HaTu-
»Kenepi YCbIHbIIFaH, XXWMHaNFaH gepeKTepre CTaTUCTUKaNbIK, Tangay Xypri3inreH xoHe
OKyNblKTapAarbl TEPMUHOMNOTUAHDI YKyWeney MeH 6ipisneHaipyai »akcapTy 6oMbiHLLA
YCbIHbICTap 93ipneHreH. 3epTTey MyFaniMAep apacbiHAa >Xypri3inreH cayanHama ge-
PEeKTEPIHIH KOPPenaumanblK XoHe KnacTepnik TangayblH KamMTuabl. OKynbIKTap4arb
TEPMUWHOMOIMAG MacenenepiH aHblKTayFa, 9pTYPi CypaKTapFa »ayanTap apacbiHOaFb
GannaHbICTbl TYCiHYre »aHe yKcac kabbingaynapbl 6ap TonTapabl aHbIKTayFa 6aca Ha-
3ap aydapblnagbl.

TyniHAi ce3pep: TEPMUHOMNOMME, YFbIMObIK-TEPMUHONOMMANbIK, anmnapaT, MeKTen oKy-
NbIKTapbl, XapaTbi/blCTaHy-MaTeMaTUKalblK NaHOep, cayasiHama, CTaTUCTUKarbIK, Taf-
nay.

Material received on 04.10.2024



