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EFFICIENCY OF MIND MAPPING FOR THE DEVELOPMENT OF
SPEAKING SKILLS IN STUDENTS OF NON-LINGUISTIC STUDY FIELDS

Teaching the art of profession-related communication to students of non-linguistic study fields allows instructors to ex-
plain their students how to keep up the conversation using facts, data, concepts etc. specific to the area of their future profes-
sion. It activates the acquisition processes as well as increases students’ motivation to study. The formation of oral monologue
speaking skills in students of non-linguistic study fields is one of the tasks within the course of Foreign (English) Language for
Specific Purposes. This process is associated with certain difficulties, which can inhibit learning and demotivate students to
study. Among strategies and techniques aiding learning that can be used to improve performance and study outcomes during
the course and can be implemented for the enhancement of speaking on occupation-related topics, the mind mapping tech-
nique is of specific relevance. It can serve as an interesting and useful tool serving to enhance quality of oral speaking skills in
the students majoring in Psychology as the representatives of non-linguistic study fields. The article analyses the carried out
research concerning the facilitating impact of mind mapping on the oral speech performance of Psychology students. The
study hypothesis implies that the use of the mind-mapping technique in the process of preparing for and presenting the talk in
the study sessions enhances students’ oral monologue speech performance. In order to check the hypothesis, we have con-
ducted the experiment in Bohdan Khmelnytsky National University of Cherkasy at the Department of Psychology. The study
involved 46 first-year students, including 34 female and 12 male participants. The respondents were randomly assigned to the
experimental mind-mapping group of 23 students (including 6 males) and the control group of 23 students (including 6 males
as well). The students in the experimental group were involved into the experiment using the mind-mapping technique during
their study, and the students in the control group continued their studying in the usual way. The hypothesis was confirmed.
The mind map use stimulates activity of both brain hemispheres, thus making it easier for students to memorise thematic vo-
cabulary, follow the logical sequence of the talk when speaking. The research findings have shown the effectiveness of imple-
menting the mind-mapping technique into the university course of teaching English for Specific Purposes to develop, advance
and master students’ professional communicative competence. Consistent use of mind maps will also promote the educational
process efficiency and have positive effects on the general formation of competitive skilled specialists.

Keywords: mind maps, mind-mapping technique, English for Specific Purposes, oral monologue speech, non-
linguistic study fields.

Introduction knowledge that the low level of Ukrainian graduates’ and

The process of learning a foreign language by stu-
dents of non-linguistic study fields has been considered to
be relevant during the recent decades. Present-day profes-
sional requirements to prospective specialists include the
high level of profession-related knowledge and skills as
well as combination of willingness and ability to master
the professional proficiency, to be a competitive and mo-
bile expert in our integrated world. Thus, these demands
involve fairly good command of a foreign language both
for specific and general purposes. Consequently, the final
goal of higher education is to train qualified and competi-
tive specialists capable of meeting the employers’ re-
quirements built upon certain competences of specific
character with the profound knowledge of a foreign lan-
guage for professional purposes.

Today, teaching students to use the language on a
daily basis as well as to know how to apply it in occupa-
tion-related situations is considered to be one of the fun-
damental tasks of the ESP courses. It is a common
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postgraduates’ mobility in the domestic and international
job markets results from their poor foreign languages
communication skills. Besides, it is difficult to overesti-
mate the role of ESP at the stage of active studying before
graduating. Here we can speak about not only increasing
levels of ESP knowledge but also about providing the
students with its practical aspects. To ensure this, it is
necessary to form and develop students’ skills of seeking
ways and means of solving cognitive and vocational tasks
using ESP. They will learn how to keep their occupation-
related conversation with facts in their future work area,
how to deepen their knowledge using the recent research
data and findings available in international journals pri-
marily in English. Moreover, students will be able to
enlarge their worldviews and improve their professional
culture after having familiarised themselves with tradi-
tions and norms of the current world practice linked di-
rectly to their future work field.
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The peculiarity of teaching ESP to the students ma-
joring in Psychology involves acquiring certain skills
related to the future occupation and their further use for
self-development and self-improvement. The practical
goal is ESP acquisition as the means of conversation
within the sphere of students’ profession. The general
educational aim includes expanding knowledge of the
peculiarities of the lexical and terminological structure of
ESP. An educative target presupposes the formation of
oral monologue speaking skills [1, p. 88]. Fostering stu-
dents’ professional speaking skills involves demonstrating
the learners they ways to keep the conversation with facts
associated with their future work area, stimulates acquisi-
tion processes and motivation to studying. Engaging Psy-
chology students into independent investigations and
analysis of recent information concerning their future
occupation promotes their motivation to get sufficient
knowledge of ESP because the international sources both
printed editions and internet resources are published in
English. Just in order to work with the mentioned sources,
to participate in discussions or to hold a conversation
about definite aspects, nuances, concepts of psychological
issues, students should possess the key terminology basis,
grammar, and monologue speaking skills concerning
occupation-related topics. Besides, transferring the ac-
quired knowledge into new theoretical and cognitive as
well as practical situations activating the mental processes
of analysis and synthesis, comparison and classification,
which are important for learning and self-perfection, will
promote further consolidation of students’ knowledge and
achievements. The formation of oral monologue culture in
students of non-linguistic fields of study as a task within
the course in ESP is associated with some difficulties,
which can inhibit the learning process and demotivate
students taking the course. Oral monologue speech is
complicated both in content aspect because students are
required to know thematic information, advanced termi-
nology at the appropriate level; and personal one as it is
related to psychological issues of such kinds of verbal
activity. Contextual features of oral monologue speech
include informative richness, an accurate framework of
organisation, a logical sequence and an ability to stick to
the topic consistently. Thus, an oral message must meet
the principles of coherence and cohesion. Contextual
aspects also depend on students’ proper choice and use of
the words to express their thoughts, as well as occupation-
related, scientific and terminological vocabulary. Conse-
quently, contextual difficulties the students may face
when speaking can be divided into linguistic, related to
certain characteristics of lexical elements and grammati-
cal, concerning lack of confidence in grammatical cor-
rectness of a message. In this context, it is necessary to
draw students’ attention to the advantages of oral speech
despite all possible mistakes as they are viewed as indica-
tors of the stages of ESP acquisition, and are not per-
ceived as students’ failure to learn study material proper-
ly. A great number of mistakes are typical of initial stages
of learning a language, and they gradually decrease as the
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students move up the stages. Certain aspects are associat-
ed with personal psychological difficulties that cover
peculiar characteristics of individual verbal activity, atten-
tion of other people drawn to the speaker, anxiety during
public performances because of previous negative experi-
ence, potentially negative expectations of combining oral
speech and nervous tension of formal study environment.
Whatever the nature of difficulties is, they result in low
marks and achievements, reduction of interest in the sub-
ject, absence of motivation to improve the level of
knowledge, etc.

Among tools and techniques used for the enhance-
ment of academic performance in general and monologue
occupation-related speech in particular, we distinguish
drafting a speech plan outlining the main context, drawing
supporting schemas, such as cluster maps, mind maps,
concept maps, thinking maps, including flow maps, multi-
flow maps, etc. Mind maps as an interesting and useful
tool used for the development and improvement of speak-
ing skills in Psychology students as representatives of
non-linguistic study fields occupy a special place in this
list. The relevance of practical application of mind maps
lies in the concept developed by Tony Buzan in 1960s [3].
It serves as a powerful graphic technique, which is a uni-
versal key to “unlock” brain potential. Unlike other kinds
of supporting and cluster schemes that are given to stu-
dents in a completed form, mind maps are meant to be
designed and drawn by students themselves. It results in
better knowledge of key concepts and memorising the-
matic lexical material. The importance of mind maps
implementation when teaching oral monologue speech on
occupation-related topics to students is caused by the
following factors. Firstly, this technique promotes organ-
ising the content of the topic studied, and it is up to the
students to compose and structure it for the further devel-
opment and study. Secondly, it is very helpful for effec-
tive learning, improvement of the ways of memorising
information. This technique increases students’ productiv-
ity and achievements. Thirdly, it assists in defining and
understanding the structure of the topic being studied. It
also helps making easy associations, generating new ideas
and their effective implementation into a mind map. A
properly made mind map demonstrates understanding of a
topic as a whole, taking into account all relations between
its structural elements. It is known as a significant feature
of mind maps, because it means that students require less
time for material review as they can refresh their
knowledge just by taking a glance at their completed
mind maps. The mind mapping technique is an effective
mnemonic device. By remembering the shape and struc-
ture of the map, students also memorise the pieces of
information within those structures. In addition, mind
maps are especially useful for summarising and consoli-
dating information obtained from different researches or
other sources, presenting information in a format that
shows the overall structure of the theme. The free use of
colours, images, pictures, and key words help make learn-
ing more interesting and make the students more motivat-
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ed to remember important facts, details, etc. Another
exceptional feature of mind maps is that they cannot be
correct or incorrect because they are just a type of brain-
storming. Mind maps can be either useful or useless. They
cannot be assessed or judged because their purpose is to
reveal the general picture of a topic for enhanced learning
outcomes.

World scientists and educators have been studying
mind maps and their peculiar features very vigorously.
A. Buran and A. Filyukov (2015) studied the mind-
mapping technique in language learning by technical
students [2]. R. Hanewald (2012) pointed out the open-
ended nature of mind maps that provided students with
greater control over their training [4]. Daniel Long and
Dr. David Carson (2011) investigated how thinking maps
could be used by students to achieve greater understand-
ing in comparison to the students using traditional note-
taking strategies [7]. Cathy-Ann Radix and Azim Abdool
(2013) examined how mind maps can be used for the
assessment and improvement of learning quality in higher
education within the constructivist learning practices [9].
Sherri Melrose (2013) also studied usage of mind maps
within the constructivist learning environment [8]. Mithra
Zahedi and Lorna Heaton (2016) discussed the use of
mind maps by interdisciplinary teams of students during a
collaborative design activity [11]. Joeran Reel and Stefan
Langer (2011) studied mind maps created with assistance
of mind-mapping applications such as Docear and Mind-
Meister. They analysed the mind maps structure and the
information they covered [10]. Recently, the To-
nyBuzanLtd company issued a special edition of research
reports devoted to the mind-mapping technique. Among
those studies, we believe that two works are worth noting.
Genevieve Zipp and Catherine Maher (2013) attempted to
determine the prevalence of mind-mapping technique in a
health science professional curriculum “Physical Thera-
py” and to clarify the existence of the relationship be-
tween mind maps and the use of this technique in study-
ing [12]. In their work, Brett D. Jones, Chloe Ruff et al.
examined how students’ motivation differed depending on
types of mind-mapping activities they had been engaged
[6].

However, despite the existence of numerous studies
concerning the use of mind maps in education in general,
there are no studies describing their role in teaching oral
monologue speech to Psychology students. Thus, certain
aspects depicting the impact of mind maps on the en-
hancement of study outcomes of teaching ESP to Psy-
chology students, the use of mind mapping in designing
and drafting as well as presenting oral topics are still
unexplored.

The paper aims to study and describe the ways the
mind mapping technique influences the process of the
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development of oral monologue speaking skills, and to
clarify whether it has positive effect on students’ perfor-
mance enhancement. In order to achieve the objective, the
following tasks have been defined:

1) to identify the role and place of mind maps in
teaching oral monologue speech;

2) to determine facilitating factors of the mind-
mapping technique use by students of Psychology in the
process of preparing for oral speech on a certain topic;

3) to set and verify peculiar features of using mind
maps.

Research methods

To achieve the objective set, we applied the follow-
ing methods: 1) theoretical methods of analysing scien-
tific and methodological literature on the topic under
research; modelling and development of the methodologi-
cal system and its educational and methodological im-
plementation; 2) empirical methods of pedagogical exper-
iment to test the efficiency of the methodical system of
using mind maps in the educational process.

The research hypothesis implies that the mind-
mapping technique is efficient in developing oral mono-
logue speaking skills in students majoring in Psychology.
The key assumption is that work on drawing mind maps
using thematic lexical material and considering grammar
relations, with the further implementation of individually
created mind maps as the supporting schemes can de-
crease the difficulty level, increase the quality of the ma-
terial acquisition, and thus, improve students’ academic
performance and psychological atmosphere in the class-
room. To support our assumption, we assigned groups for
conducting an experiment involving the technique of
mind mapping. The experiment involved 46 first-year
students of Psychology department of the Bohdan
Khmelnytsky National University of Cherkasy (34 female
and 12 male students aged 17-18 years). The participants
were randomly divided into two groups: the control group
of 23 students, including 6 male students, and the experi-
mental mind-mapping group of 23 students with 6 males
in it. Both groups were working on the topic “Psychology
as a Science: Major Schools of Thought in Psychology”,
at the end of which they had to perform an oral talk. Ac-
cording to the experiment conditions, the control group
used standard linear texts, whereas the members of the
experimental group designed and drew individual mind
maps.

Prior to the beginning of the experiment, students
were explained the basic concepts and principles of mind
mapping. They were told that the mind map is a kind of a
scheme or a diagram used to represent or outline the re-
quired information visually (Fig. 1). Mind maps allow the
students’ brains to organise and understand information
faster and better [3, p. 4].
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Students were shown essential characteristics of
mind mapping with the necessity to identify and place the
central topic at the centre of a mind map, as it will serve
the focal point of the map. Then, the main topics are lo-
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second level will form as the branches of the main topics.
So, they will form a connected nodal structure (Fig. 2).
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These principles were applied by the experimental
group participants while making their own mind maps on
the topic for the further use of them when working on
their oral talks.

Research results

The mind maps were built considering necessary
structural elements and principles. The final stage of
drafting and presenting mind maps was preceded by a
complete cycle of thematic practical lessons, which in-
cluded several phases. They involved introduction of

lexical elements, reading and analysing a key thematic
text, doing exercises to form the skills of active use of
lexical and terminological elements, mastering activity of
an oral speech presenting using current thematic vocabu-
lary. The participants of the experimental group were
using the mind mapping technique through all those stag-
es. At the last lesson, students were given an opportunity
to apply their mind maps when speaking on the topic (Fig.
3).
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Figure 3. Example of the mind map performed by a student of the experimental group

The mind map on the topic and the talk should in-
volve the following terms, terminological phrases, key
words and word-combinations: schools of thought, histor-
ical approaches, current perspectives, psychological
thinkers, areas of focus, key assumption, evolve out, hu-
man mind and behaviour, iconic figures, view people’s
thought, thinking processes, structuralism, functionalism,
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Gestalt psychology, psychodynamic approach, behaviour-
ism, humanistic psychology, cognitive psychology, social
perspective, developmental psychology, comparative
psychology, biopsychology, personality psychology, ab-
normal psychology, positive approach, origin, drawbacks,
benefits, etc. (Fig. 4, 5).
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Fig. 4. Example of a mind map structure
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Fig. 5. Example of a mind map structure

Such aspects as knowledge and understanding of lex-
ical elements, following the logical sequence of speech,
fluency, overall thematic awareness, which includes the
ability to navigate the topic quickly and make changes in
presentation were assessed.

After the final examination, we have obtained the
following results. The students of the experimental group
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have demonstrated better outcomes in the knowledge and
understanding of thematic vocabulary: 9 students have
shown excellent performance, 10 students have got good
marks, just 4 participants have got “satisfactory” results.
There were no students who failed the task (Table 1).

Table 1.
Experimental group: knowledge and understanding of thematic lexical elements
Marks Number of stu- Percentage
dents

Excellent 9 39.13%
Good 10 43.48%
Satisfactory 4 17.39%
Unsatisfactory 0 -

The students in the control group have shown the
following results: 2 participants have had excellent marks,
9 students have got good marks, 8 people have demon-

strated satisfactory performance and 4 participants have
failed the task (Table 2).

Table 2.
Control group: knowledge and understanding of thematic lexical elements
Marks Number of stu- Percentage
dents
Excellent 2 8.698%
Good 9 39.13%
Satisfactory 8 34.782%
Unsatisfactory 4 17.39%

Figure 1 demonstrates the ratio of knowledge and understanding of thematic lexical elements in students of the ex-

perimental and control groups.
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Fig. 1. Comparative ratio of the thematic vocabulary knowledge in control and experimental groups

Logical sequence and speech fluency turned out to
be better in students of the experimental group. Twelve
participants of the experimental group performed their
talks following the contextual and logical sequence, with-
out skipping from one thing to another and omitting some

parts. Unlike them, the students of the control group
mainly failed to comply with the requirements of logical
sequence and speech fluency. Overall, only 18 partici-
pants showed good and satisfactory performance (Table
3,4).

Table 3.
Experimental group: logical sequence and speech fluency
Marks Number of stu- Percentage
dents
Excellent 12 52.175%
Good 8 34.782%
Satisfactory 3 13.043%
Unsatisfactory 0 -
Table 4.
Control group: logical sequence and speech fluency
Marks Number of stu- Percentage
dents
Excellent 0 —
Good 10 43.48%
Satisfactory 8 34.782%
Unsatisfactory 5 21.738%

Figure 2 shows the ratio of students’ compliance with logical sequence and speech fluency in the experimental and

control groups.
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Fig. 2. Comparative ratio of experimental to control groups in logical sequence and speech fluency
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Thus, the findings have demonstrated 30.43% en-
hancement in knowledge and understanding of thematic
vocabulary and 52.175% improvement in logical se-
quence and speech fluency in the experimental group in
comparison to the control group.
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Overall performance enhancement (based on ob-
tained “Excellent” and “Good” marks) reached 91.304%
in the experimental group and 43.48% in the control
group that was 47.824% higher than in the latter (Tables
5,6).

Table 5.
Experimental group: overall performance
Marks Number of stu- Percentage
dents
Excellent 11 47.826%
Good 10 43.478%
Satisfactory 2 8.696%
Unsatisfactory 0 -
Table 6.
Control group: overall performance
Marks Number of stu- Percentage
dents
Excellent 1 4.35%
Good 9 39.13%
Satisfactory 9 39.13%
Unsatisfactory 4 17.39%

Figure 3 shows the comparative ratio of students’ overall performance in the experimental and control groups.
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Fig. 3. Comparative ratio (%) of experimental to control groups in overall performance

Discussion

The findings obtained have confirmed the hypothesis
about facilitative impact of the mind mapping technique
on learning thematic material and preparation for an oral
monologue speech. Mind maps create conditions for prac-
tical application of previously acquired knowledge, and
have as well motivating and thought-provoking influence
on students’ speaking activity, as they serve the support-
ing technique for the development and improvement of
speaking skills. The mind-mapping technique has a facili-
tative effect on the activity of the cerebral cortex areas,
including the executive functions of brain associated with
learning and studying. As the recent studies have shown
[4], the left hemisphere plays a prevailing role in verbal
activity and speaking, logical, rational and analytical
thinking, whereas the right hemisphere is responsible for
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complex stimuli processing. Consequently, the brain left
hemisphere works with words, logics, humbers, sequence
linearity, analysis, and lists, but the right hemisphere is
linked to rhythm, imagination, awareness, day-dreaming,
colours and dimensions. Most of information, subjects,
and phenomena in educational environment is organised
in a linear manner, which is mainly aimed at activating
the left hemisphere. Here we can refer to lined paper,
linear tools and strategies of taking notes, words and
numbers as the main items to organise the order, clear
logical arrangement of everything we do or write, class-
rooms and study spaces mostly organised in lines and
many more. However, it is highly necessary to involve the
right hemisphere responsible for multi-coloured images,
pictures, creativity, intuition, synthesis [3, p. 6, 7]. This
kind of integrated nature is typical of the mind-mapping
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technique with its facilitating impact on students’ perfor-
mance and learning outcomes enhancement. While using
the mind maps, students have gained opportunities to
increase abilities and skills of memorising facts, words
and images, producing new ideas, analysing events and
outcomes, organising and working with data, showing
accurate structural characteristics of certain concepts, etc.
The experiment findings are of practical value for teach-
ing ESP. Besides the fact that our study on implementa-
tion of mind maps within the sphere of teaching ESP for
Psychology students requires further long-term experi-
mental studies, our data have confirmed practical effec-
tiveness of mind mapping implementation that promotes
enhancement of the development and perfection of stu-
dents’ speaking skills and also contributes to the positive
changes in quality of oral monologue speech.

Conclusions

The research findings, which support the assumption
of facilitating function of mind maps and their underlying
explanatory illustrative mechanisms in teaching and learn-
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3HAYEHHSI MEHTAJIBHOI'O MAITYBAHHS Y IIOKPAIIEHHI
YCHOI'O MOBJIEHHSA Y CTYAEHTIB HEMOBHUX CIHHEIITAJIBHOCTEHN
TpenyBaHHs npo¢eciifHOro MOBJIEHHEBOTO CHUIKYBAaHHS JI03BOJISIE HABYUTH CTY/ICHTIB HEMOBHUX CIELIaIbHOCTEH Tifl-

KpIiIUTIOBAaTH TeMy Oecian (aktamu 3 AMCLMIUIHU Npodimo MalOyTHBOI CriemiaibHOCTI, aKTUBI3yE HPOIEC 3aCBOEHHS, a
TaKoX MoTHBalio. PopMyBaHHS HABUYOK YCHOTO MOHOJIOTIYHOTO MOBJICHHSI SIK OJIHE i3 3aBJJaHb KypCY 3 iHO3EMHOI MOBH
npoheciifHOTO CIPsIMyBaHHS TIOB’S3aHE 3 OKPEMIMH TPYIHOIIAMH, III0 MOXKYTh TaJIbMyBaTH HABYAIGHHUI TPOIIEC 1 AEMOTH-
BYBaTH CTYZIEHTIB iJ] Yac H0oro BUBYCHHA. Y HEPENiKy CTpaTeriil 1 TEXHIK, [0 3aCTOCOBYIOTHCS IS TOKPAIIEHHS pe3ylbTa-
TiB BUBYEHHS 1HO3EMHOI MOBH IPOQECIHHOTO CIPAMYBaHHS, 30KpEMa, Y MOHOJIOTIYHOMY MOBJICHHI 3 (h)aXxOBHX TEM, OKpeMe
MiCIle TTOCiIaf0Th MEHTAIBHI KapTH SIK IIKaBWH 1 KOPUCHUM IHCTPYMEHT Y HOKpAIIEHH] SIKOCTI MOHOJIOTIYHOTO MOBJICHHS
CTY/ICHTIB-TICHXOJIOTIB SIK MPEJCTAaBHHUKIB HEJIIHTBICTUYIHUX CHEIiAIbHOCTEH. Y cTaTTi OyJ0 MpOaHAIi30BaHO JOCIHKSHHS
1010 (hacHITITAIIHHOTO BIUTMBY MEHTAIBHHX KapT HA SIKICTh YCHOTO MOHOJIOT{YHOTO MOBJIEHHS CTYIEHTIB HEMOBHHX CIIEIli-
anpHOCTeH. ['inoTesa mpo Te, 10 BUKOPUCTAaHHS TEXHIKM MEHTAJIBHOTO MalTyBaHHS y TpOLeci MiIrOTOBKYU Ta ITiJI 4ac YCHOI
JIOTIOBI/Il Ha 3aHATTSX 3 IHO3EMHOI (aHTIiHChKOT) MOBH 32 Mpo(eciiftHM CHPSMYBaHHSIM MOKpAIly€e YCIHIIIHICTD 1 pe3yibTaTn
HaBYaHHsI, OyJia IMiITBep/PKeHa O3UTHBHUMH pe3yibTaTtamu. CTyIeHTH 3 eKCIIepUMEHTaIbHOT IPYITH, SIKi BIIPOJOBK poOOTH
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HaJl TEMOIO KOPHCTYBAINCH TEXHIKOI0 MEHTAJILHOTO MAaITyBaHHS, MIPOJCMOHCTPYBAIN KPaIlly YCIIIIHICTG i BOJIOAIHHS Mate-
piazoM. BukopucTaHHS MEHTaIBHUX KapT 3aIydae aKTUBHY POOOTY 000X MiBKYJIb TOJIOBHOTO MO3KY, UMM CIIPHSE TOJIETIIIe-
HOMY 3aItaM’sITOByBaHHIO TEMaTHYHOTO MaTepiaily, Kpaliii opieHTamii y KIIFOYOBUX IMOHATTSX, CIIPOILYE JOTPUMAHHS JIOTiKH
BHUCIJIOBIIIOBAHHS 1]l 4ac Tpe3eHTallii TeMH. 3a pe3yibTaTaMu JOCHI/DKEHHS MOXKHA MiJICYMyBaTH, IO BUKOPHCTAHHS Ha
3aHATTSX 3 1HO3EMHOT MOBH NPOQECIHHOTO CIIPSMYBaHHS MEHTAIBHUX KapT JOIMOMOJXE MiABUIINTH e(DEeKTUBHICTh HAaBYaIIb-
HOTO mpotecy i Oyzie HO3UTHBHO BIUIMBATH Ha OPMYyBaHHS MaiOyTHIX MOOLTEHNX (haxiBIIB.

Knrouoei cnoea: MeHTaIbHI KapTH, TEXHIKA MEHTAJIILHOTO MallyBaHHs, iIHO3eMHa MOBa NpodeciiiHOro crpsmMyBaH-
Hsl, yCHE MOHOJIOTIYHE BHCJIOBIIIOBaHHS, HEMOBHI CIIELIAJIbHOCTI.
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METO/IY HIABUIIEHHS EGEKTUBHOCTI TA SIKOCTI
BUKJIAJIAHHSI HAPUCHOI TEOMETPII

Husvxuil pigenv niocomosxku cmydenmie 8UCy8ac 0CooIusi 8UMocl 00 Memooié HAGUAHHI. Y MO8U Wodo 3Micmy i AKOC-
mi gpapiuHoi nid2omosKU GUKIUKAIOMb HeObXIOHICMb 800CKOHANIeHHs. (opmu | mMemodie opeanizayii iHOugioyaibHol ma
camocmiinoi pobomu cmyoenmis. Po3podaeno Hogi memoou sukiadanHs oucyuniinu cmyodeumam cneyianvrocmi 191 «Ap-
Ximexmypa ma micmobyoyeanHsy. 3 Memoio nioguwerHs eqheKmueHOCHi ma sIKOCHI GUKIAOAHHS, A8MOPAMU PO3POOIEHO ma
8UCOMOBNIEHO OeMoHcmpayitiHi cmenou. Cmeno 0 deMoHcmpayii minell MaKemie 3anponoHO8AHO Olsl BUBYEHHSL PO30LLY
«Tiniy, a cmeno «03epKanbHA KIMHAMA» — O 8ueYeHHs po30iny «Bidobpasicenusay. Y cmammi oemanvHo onucylomscs
06u08a po3pobICHUX OeMOHCIMPAYIIHUX CMEHOU MA HABEOeHO iX HAOUHI 300padicenHs. /[ 8UAGNEHHS nepedas 3anponoHo-
8aHI Memoou BUKIAOAHHS Oy 6NPOoBAdICeHl 8 HABYANbHUL npoyec. B excnepumenmanvhii epyni cmyoenmu 6UKOHY8AIU
3a80AaHHA 3 GUKOPUCTNAHHAM PO3POOICHUX OeMOHCIMPAYIUHUX CMeHOI8. Y cmammi makodic 00CHONCYIOMbC Kpumepii, ujo
Xapakmepuzyomy OYIHIOBAHHS AKOCMI poOim ma mepmin ix 6uKoHanHs npu eusuenui mem «Tiniy ma «Bioobpasicentsny.
Haesedeno oani yux noxkasnuxie s epynu cnmyoenmie, SIKI Hag4aiacs 3a HOBOW MemOOUKOI0, Mad Mux, Xmo HAG4ascs 3a mpa-
OUYILiHOIO cXeMo10 De3 BUKOPUCMANHSA po3pooaeHux Makemis. Ompumani pe3yibmamu 6Kasyioms Ha nepegasu HO8Ux Memo-
0i6 BUKIA0AHHS A NIOMEEPONHCYIomb 2inomesy 0ocaiodxcenis. lopiensanbnuti ananiz UXIOHUX napamempie ceiouums npo
me, o po3podaeHi Memoou CHPUSAIOMb KPAWOMY PO3YMIHHIO MaA 3AC60EHHIO MEM 3aHAMb, WO, @ CE0I0 Uepay, 6ede 00 3a0X0-
YeHHs Cmyoenmié 00 HaGUYAHHA. 3anpONOHOBAHI MEMOOU CRPUAIOMb Oilbll 2MUOOKOMY PO3YMIHHIO Mamepiaty, e4amy nepe-
HOCUMU HA KpeclieHHsl peanvbli 00 ’ckmu ma 0yoysamu 8i000pajicents, wo, Gi0nogiono eede 00 NiOBUUEHHS YCHIUHOCHI.
Bukxopucmanua pospobrenux memooie npu npogeoenni 3aHaAmMb CHPUAE NIOBUWEHHIO TMEOPYO20 NOMEHYIATY CHYOeHMIs,
oonomazae po3suHymu ix 00’ €MHO-IPOCMOPOSEe MUCTEHHS, GHACTIOOK Y020 NIOBUWYEMbCS PiBeHb NIO20MOBKU MAOYMHIX
Gaxisyis. Ynposaooicenns y HaguanbHUll npoyec nPOnOHOBAHUX HOBUX MeMO00i6 OONOMOICEe BUKNIAOAUAM HAPUCHOT 2eomempii
VOOCKOHAUMU NPOYec HAGYAHHSA 3 Yi€i OUCYUNTIHL.

Knrouogi cnosa: epagiuna niocomosxa, nody0osa ma 4umanHs KpecieHts, Memoou HAGYAHHS, eqPeKmMUSHICIMb ma SKicmb
Ni020MOBKU CHYOEHMIB, HAPUCHA 2e0MEeMPIsl, HAOUHI NOCIOHUKU, YCHIUHICIb CIYOEeHNIG, 0eMOHCMPAYILHULL CMEHO.

IMocTanoBKa mpodaemMu MH HE MOKEMO TOBOPHUTH IPO JOCTaTHIH piBeHb rpadid-
Y cydacHOMY CBITI TeXHIKM HEMOXXJIHMBO OOIMTHCS  HOI HiATOTOBKH, a 3MiHHM, SIKi BiOyBalOThCS B yCiX coe-
6e3 3HaHHA rpadivHNX HAYK, YMIHHA PO3POOIATH, UUTATH  Pax >KUTTS, BIMAararoTh ITBUIICHHS PiBHSI KOHKYPEHTO-
i amamizyBatu rpadiuny iHbopmamito. OTxXe, piBeHb i  CHPOMOXKHOCTI BUIyCKHHUKIB BH3.
SIKICTb TpagiyHOi OCBITH — 1I€ TOJIOBHI MOKa3HUKH 3arajb- 3a ocTaHHI POKHM piBeHb rpadiyHOi MiIrOTOBKH CTY-
HOBU3HAHOI MiATOTOBKN MalOyTHROTO (haxiBusg. ChOrogHi  JEHTIB Pi3KO 3HU3MBCS. 3a JaHUMH IIPOBEICHOTO
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