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How Information and Education could Develop for Innovation and Creativity?
A crucial issue in Information and Education for the first grade students of the departments
for biological studies in Tokushima University

We performed information and education for the first grade students of Department of Natural Sciences,
School of Nutrition, School of Medicine and School of Denfistry of Tokushima University in the course of
biological practice using Excel to create a novel worksheet useful for biological issue. We conduct an
anonymous survey in the form of a questionnaire at the end of class in order to compare the motivation for
learning or understanding between the students of four departments. Students of the School of nutrition was
highly mofivated to study, whereas students of the school of medicine showed a decreased motivation for

learning because of the unclear usefulness even though they had an excellent understanding.
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Abstract: The University of Tokushima established The Center for Innovation and
Creativity Development in 2004. The project-based activities were performed in 2004
school year by the students in the Innovation Plaza which is sub-organized in the center.
The Innovation Plaza cultivates the abilities of independency, collaboration and creativity
of the students. In 2005 school year, the center has opened eleven design subjects in the
curriculum of the General Education in a freshman course.

Keywords: Creative learning, Group activity, Project activity, Design subject

1. Introduction

Since 1999, Faculty of Engineering, The University
of Tokushima has systematically encouraged the
curriculum of engineering education. This action
was consistent with the time when the coalition of
seventeen universities planned to work on the new
ideas of engineering education designed by the
former group of fifteen universities. The ideas were
summarized by the following items: (1) to plan a
new concept of the engineering education, (2) to
plan and to perform "design programs” and (3) to
develop evaluation methods for attainment of
student’s abilities.

At the same time, an idea of Japan Accreditation
Board for Engineering Education (JABEE) had
come into the field of engineering education. In

these circumferences, the plan for the educational
center for creativity learning arose in Tokushima
University.

In 2003, the Ministry of Education, Culture, Sports,
Science and Technology, Japan advertised for good
practices on university education promotion. The
University of Tokushima applied it and our
application was adopted to one of the eighty
programs in about 800 applications from all over
Japan. Our program was entitled "Promotion of
creativity education which cultivates a spirit of
enterprising”. On the occasion of this adoption, we
established "The Center for Innovation and
Creativity Development" of which the objects are to
develop the learning method innovating a creativity
ability of the students and to develop evaluation
methods for accomplishment of learning,
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Fig. 1 Organization of The Innovation and Creativity Development.

2. Establishment of The Center
for Innovation and Creativity
Development

2.1 Concepts of the Center

The concepts of The Center for Innovation and
Creativity Development are (1) to develop creative
methods in education and learning, (2) to develop
methods for evaluating an accomplishment of the
outcomes of learning, (3) to open and extend the
outcomes of the activities in the center and (4) to
form an educational coalition among universities.
This kind of activity originally began in the Faculty
of Engineering in Tokushima University. Along
the activities among seventeen universities, we have
developed "design programs" in every department
of our faculty. One of the aims of the present center
is to extend the system of design program into all
the faculties in our university.

When a problem having concepts with various
fields anises, students should gather from a different
field and have vigorous argument about the matter.
This will result in a multi-functional solution. In
order to make such environment we established the
"Innovation Plaza" where the students can gather
and discuss freely beyond their own field and their
school age. This is a practical learning space where
the students play a role in creative learning by
themselves.

The concept of the center is to gain a spirit of
"independency”, '"cooperation" and ‘“creation".
Independency means that students have firmly their
own opinion. Cooperation means that students do
co-working for searching new and great ideas they
could not find out by only one person. Creation will
be the result of activities of independency and
cooperation.

The space where the students can activate was
named the "Innovation Plaza" and settled in the

campus.
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The concepts of the center are now rewritten into
the following catch phrases in order for easy
understanding to students; Innovation Plaza is the
space (1) for meeting and discussing, (2) without a
fence between the specific fields and (3) for
practicing creative learning.

2.2 Organization of the Center
The basic organizing mission is decided in the
steering committee, the member of which is
delegated from five faculties and two centers
relating to education in the university. Under the
steering committee, four departments, (a) planning,
(b) execution, (c) evaluation and (d) cooperation,
are organized for planning the action schedules
(see Fig. 1). The working group composed by the
center staffs and the active members participating to
the projects works on daily activities.
Matters undertook by each department are as
follows:
(a) The department of planning will make the
annual plan of the center and will plan and carry out
courses on safety training and machine training,
(b) The department of execution will do a guidance
of the student's activities and a management of
machines and equipments.
(c) The department of evaluation will plan and do
meetings of reporting the student's activities and
develop evaluation methods for an accomplishment
of the student's ability for practicing.
(d) The department of cooperation will make a
home page of the center and will plan various
events and build up an educational coalition
between Tokushima University and other
universities.

3. Activities of the Center
3.1 Project-based activity

(1) Aim of the project-based activity
The characteristics of the center is the project-based

activity in which the students perform their
activities in the way that the members in different
fields and different school age make a group or
team and design a project by themselves.

The actval activities started in October 2004.
Although the center supports students' activities, the
autonomy is also underlying on them. We hope
that the students will gain an ability of self-leamning
and an ability of working in the future society
where they will get into their jobs. We hope that the
students will join and make a team regardless of
their fields and their student age

Important things in such team projects are as
follows:

(a) Each member has firmly his/her knowledge and
personality

(b) Every person expresses his/her ideas so that all
members can hold them in common

(c) The team could then construct a new idea that
could not be attained by each person.

On the basis of the project-based activities, the
members will surely create new ideas and new

things.

(2) Project activities

Two categories of projects are now activated. The
former is the project planned by students and the
latter is the one that is proposed by the staffs of the
center. After the first advertisement was made in
August 2004, the following ten projects started at
the first of November under the guidance of the
center:

(a) NHK robot-contest project

(b) Electric car making project

(c) Melody corridor project

(d) Coordination training machine

(e) Jumping e-learning project

(f) Future lighting by LED

(g) Participate in robot contest

(h) Nursing machine development

(i) WERB artists finding

(3) Innovation plaza cinema club
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The intermediate meetings, December 2004 and
January 2005, and the final meeting, April 2005,
were held for reporting the fruits of activities, In
spite of a short period allowed for the activity, the
students poured an intense energy on their
cooperative workings. From the presentations, we
found their high motivation and high intelligence.

(3) Outcomes of activities

Through the discussion and working in project
activities the members sheared their ideas and
spirits within their team. The ability of logical
thinking, listening, communication, presentation
and digestive power were brought up in all of the
members. Good partnership was spread within each
team and a new collaboration was developed among
teams. It is noteworthy that these outcomes arises
not from any guidance or any forces of the stuffs
but from the independent activities of the students,.

32 Design Subjects in General

Education

The design subjects have been spread into General
Education in the freshman course in this semester.
Six subjects started in the first semester and five
will start in the second semester:

(a) Buried cultural inheritance (1)

(b) Egg dropping

(c) Dialect collection

(d) Natural monument inquiry

(e) What is the university?

(f) Subjects close to us

(z) Buried cultural inheritance (2)

(h) Roots finding

(i) Science of human action

(j) Video world

(k) WERB site for local area

These subjects are characterize by making a small
group of five to ten students and learning through

outdoor or indoor experience. The total number of
the students participating to the design subjects
counts over one hundred which is approximately 10
percent of all students in the freshman course in
Tokushima university. At the final stage of the
subject, the presentation will be held and an
outcome evaluation will be planned through the
presentation performance.

4. Concluding Remarks

The activity of the Center for Innovation and
Creativity Development in Tokushima University
has now started. The students gathered in the center
have a great curiosity as well as a powerful activity.
Good collaboration among the members in a project
team and an interrelation among different teams
have grown up through the activities in the
Innovation Plaza, These results are the outcomes
beyond our initial expectation.
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Abstract: We have supported the independent activities of students’ projects and have found the fact that some

members of projects who have experienced disasters do not know how to plan and how to analyze their setbacks.

We will show one example of students’ projects and discuss the way of teaching concepts which are necessary to

plan and solve problems.

Keywords: concept-teaching, PBL, presentation
1. Introduction

In The Center for The Innovation and Creativity
Development (CICD) of The University of Tokushima,
students have taken active parts in independent
projects .

These project activities are entirely extracurricular
ones, and are not related to credits for graduation.

Therefore project activities depend on the students'
autonomy and motivation.

Students in the regular curriculum are usually shown
a course of action by a syllabus or instructors, and they
can relatively have clear visions of what to do.

But in independent Projects Based Learning (PBL) in
which students decide a course of action by their own
efforts, some students can not find what to do and can
not break out of trial and error.

We have observed independent project activities in
CICD and have found that some undergraduate
students who have passed less than three years in the
University or who have not experienced PBL have not
known the way of thinking that engineers and
researchers commonly know. “Plan-Do-See™ is popular
in research and development (R&D), but it is
suggested that these students can not understand
concepts for planning.

We have been trying a new education for

pre-planning and have called it “concept-teaching™.

In this paper, we are going to report the way the
project leader who has experienced a setback has had

been able to perform a good presentation by
concept-teaching and will discuss the future
possibilities of this method.

2. The outline of concept-teaching

An engineer is expected to set important factors such
as “purpose”, “target”, “topic”, and “measure” when he
make a plan. Though these four concepts can be
familiar to science and technological students in
practical training, the relation between these ones and
systematic statuses are seldom taught at universities
and companies. Most students and green engineers
practically learn them from watching other engineers
or researchers with years of experience.

We have been teaching students systematic statuses of
concepts which are to be clarified in planning. Some
students look as if they have no purpose and target and
do not understand what to do in PBL. We knew by
interviewing them that they were able to show the
purpose of project activities, and this gave a crucial
insight for the “concept-teaching™.

3. The setback of a project

The robot-contest project was one of students’
independent projects in CICD and was consist of
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students in the same grade and department. Their
leader had had a longing for the robot contests between
universities when he applied for CICD to start up the
robot-contest project. The project started in last
October but became faced with some problems soon.
Most members had more important business than the
project and were not abele to work together. And the
deadline for submission of an application that is
including screening of candidates was just around the
corner. Their application was not accepted after all. By
the way, we have obligated all project members
performing presentations. The leader said that he had
no content to speak and the other members lost their
motivation, when he consulted us. He seemed to be at
his wits' end. Then we tried the concept-teaching to
help the leader organize his thoughts

4. The methodology of
“concept-teaching” in one-on-one
guidance

4.1 Motivation and purpose

First, we started confirming the true form of the
motivation the project members had lost, because
motivation related closely to the purpose of projects
and was an important factor in activities which were
not considered as academic performance.

Q1. Why did you start the project?

Al

(1)  Ifelt pleasant when my robot was made the use
of in a local festival some years ago.

(2) There was no robot-club in this university.

(3) I think a purpose is necessary to make
something. I hoped to study together with my
friends in a project.

We found the leader recognized the concept of
“purpose” by getting this answers.

Q2. What is the concept of your robot?

A2. Expernientially the appeal and simplicity are. A
winner-robot has usually a simple structure, and
it is suitable for the activity of beginner.

4.2 The process of putting forward ideas

The leader made several sketches of a robot for the
contest. To concretize and sketch something abstract
like a concept, the conversion process of concepts is
essential. We found the leader did a brainstorming
session with his friends (Fig.1). And he attached the
greatest importance to sharing the concept excited
from some keywords. We had to make the leader

understand the importance of recording processes in
which something new was created because this process
immediately related to the distinguishing feature of
products in “making”,

Fig.1. The history of the brainstorming session

Q3. How did you make up a concrete idea from a
concept?

A3. We pooled our ideas as the following.

(1) Expanding an image from an original phrase.
For instance, “how to shoot a ball” is an original
phrase, and “putting a spin on the ball” is
expansion,

(2) Selecting some image by checking against a
concept.

Q4. How did vou learn this way of thinking?
A4 It was an experiential robot-club method when I
was in a higher technical college.

Q5. How did vou make several sketches of a robot
from some ideas?

AS5. 1 presented my sketch as a draft proposal for

discussion, and the members drew concrete

pictures agreed with each original phrase (Fig.2).
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Fig.2. The sample sketch of the robot
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We found an important key word “sharing concepts”,
which meant the leader understood one of essential
factors in PBL.

Q6. When did you think about a strategy of a game?
A6. At the stages between making concepts and
expanding images.

This question clarified the process in which the leader
made images concrete as the following procedure.

(1) Making a concept

(2) Making a strategy

(3) Expanding images and sketching pictures

Q7. What a strategy did you make?

A7. Both a competitor and we will aim at the center
basket. Therefore we made three plans as the
following.

(1) Capturing the center

(2) Checking the enemy's advance

(3) Capturing low-point baskets surrounding the center

4.3 Extracting topics from a problem
Q8. Did you discuss what topics were?
A8. No.

It is important to recognize the different between a
problem and a topic in terms of constructing the
arrangement of thinking. We have explained that a
topic is involved in a problem but that a topic is
something to be realized. In another word, “problem™
is an abstract concept and “topic” is a more concrete
concept. The idea the project members came up with,
which was “the piggyback system” for the sake of
reaching the center basket, was a realistic one. The
difficulty of reaching the center basket is a problem
and realizing the piggyback system is a topic. We tried
to make the leader understand a mutual relationship
among some concepts by taking up an example as the
following, and this trial was successful.

(1) The purpose: Winning,.

(2) The target: “Occupying the center” to get a high
score.

(3) The problem: The difficulty of reaching the center
because of a high step surrounding the center.

(4) The topic: Realizing the mechanism to cross the
step.

(5) The measure: Designing for realization of the
mechanism

4.4 The discrimination purpose from target

There are many undergraduate students who can not
tell “purpose™ from “target”. They are seemed to
acquire the way of “finding a topic™ through some

experiments and practical trainings. On one hand,
leaming through practical experience and learning
from watching instructors seem effective in terms of
fixing knowledge. On the other hand, this way tends to
give students incomplete information.

We have recognized a need of systematic
“concept-teaching™ because we found these students
were seldom able to make plans by their own efforts.
But this does not mean they lack skills or knowledge.

The fact we found through the interview with the
leader of the robot-contest project was that the leader
experientially knew what to do in various phases in the
project activity but did not know why he should have
done that. Experientially acquired methods can be
appropriate in limited cases such as practical trainings,
but can not be applied to various problems in the real
world if students appreciate the meaning and the status
of each concept in planning

We have taught project members that “purpose” is a
abstract concept and “target” is a concrete concept by
using Fig.3.

/" <abstract ideas <concrete ideas> \\
——-—-—-——-—-l L] plbhﬂ
an intent of solution
| _,I"-‘tqn-hl.iu ideas) ..‘\-,_ ,J"/ (quantitative ideas) ‘\\,

\_ anintent of realisation

Fig.3. The relationship among some concepts

4.5 Setting a criterion in self- assessment

Q9. What do you think is the purpose of the briefing
session?

A9. T1do not know.

We indicated three points as the following.

(1) An audience would like to know what a vision you
have had and how you have driven a project.

(2) If vou regard the result as the only criterion,
degrees of achievement are no more than success
or failure.

(3) You should record all sketches and the process of
thinking.
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At first, we did not gave project members clear guides
for project activities because we respected students’
autonomy. As a result, most project members did not
set a criterion in self- assessment. And students in
different grades did not share a purpose or a target.

The leader of the robot-contest project has not
experienced a method of fractionating a target and
step- by- step achievement evaluation, because he did
not meet disasters by which he lost a main target.

It is conventional wisdom for engineers to set
milestones in R&D, but not necessarily obvious to
students. How easily students can leamn engineers’
wisdom and how the variation of understanding can be
minimized are important topics. We showed the leader
an example of setting milestones as the following.

Q10.
Al0.

Did you think first of a whole body or parts?

It was inaccurate.

First, I made a draft proposal because most
members did not know what they should do.

Second, we .shared the image and each
concept excited from phrases and adopted
“Journey to the West; Monkey” as a motif
because the concept was “fun”.

Third, we did a brainstorming session.

We pointed out that setting a criterion in self-
assessment was necessary with which the leader was
able to be conscious of degrees of achievement and
showed him one example of methods that he could
regard the number of fractionated targets he achieved
as a criterion.

In addition, we made him analyze setback from
various points of view. This was a good training for
planning,

S. A briefing session and presentations

In the 1st briefing session in CICD, there were six
presentations. The leader of the robot-contest project
prepared datum in which our concept teaching was
reflected and in which plannability and self- analysis
was contained. His presentation got a good reputation
from engineers in particular.

By using an evaluation form, we have for several
years judged presentations from six angles 2 These are,
for instance, contents and an attitude at a presentation.
In this briefing session, we tried to measure students’
degrees of understanding about concepts required in
planning and find some relationships with the
evaluation of présentations.

We made project members declare the degrees of
understanding by using a questionnaire form and
analyzed correlation. As a result, we found that a

student ﬁho declared high point tended to get a good
reputation in a presentation (Fig.4).
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presentation

YES NO
discrimination "purpose" from "target"

Fig.4. A presentation and a questionnaire

6. Conclusion

This is a new attempt of engineering education and
the first case of concept-teaching. This was not
necessarily consistent. And contents ware not reflected
perfectly. But we succeeded in raising the level of
thinking. The leader thought there was nothing to
speak at first but came to recognize that not only a
production but also the process of thinking were
valuable.

We found that concept-teaching helped a student
think things through properly if he experienced making.
This fact suggests a possibility that a student who has
not experienced making or PBL yet can need a familiar
example to understand some concepts which is
comparable with his own history.

“Students need stronger motivation in the independent
projects than in the regular curriculum. Therefore, it is
suggested that the education successful in PBL is
applicable to the regular curriculum.
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Abstract
In The Center for Innovation and Creativity
Development (CICD) of The University of

Tokushima, we have supported the independent
activities of students’ projects and their “making”.
Projects are made up of students who are in different
years and in different faculties and departments.

These projects are extracurricular activities, and we
have found “the students’ mutual teaching system”,
in which a student who is good at something
technical teachs his own skill and knowledge to other
students and is taught by other one.

We will report the effect of these project activities
and an educational problem newly extracted.

1. Introduction

In the engineering department of The University of
Tokushima, we have started “design subjects™ in all
departments since 2000, and have adopted
“presentation” as assessments of achievements [1].

“Design subject”, in which there is not necessarily
the only solution, is like learning through practical
experience or problem based learning (PBL). We
have aimed at making students develop their own
abilities of “thinking voluntarily” and build up their
characters  through  practical trainings and
investigations.

A student is assigned a presentation after solving his
subject. He or she is given approximately fifteen
minutes as an oral report, and an audience that is
made up of instructors and students assesses it in
three grades from six angles, for example, as follows.

(1) Understanding the purpose in a subject
(2) Planning appropriate experiments

(3) Understanding results

(4) Composition of materials

(5) Attitude in an oral report

(6) Answers to queries

We took assessment data from a total of 150
instructors and students, and found that there was a
good correlation between instructors’ assessment and
students” one (Fig.1).
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Fig.1 correlation between instructors’ assessment and
students’ one

This grappling with education has attracted attention
in not only the educational world but also the
industrial world in which voung people are expected
to have creativity and an ability of communication.

By the way, a student who is superior in

‘conventional assessments of achievements does not

necessarily get a high mark in a presentation. There
was no correlation between these two results (data are
not indicated). Therefore, “presentation” would be
regarded as a way by which we could pick out
student’s new talents (Fig.2).
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individual .
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Fig.2 “Presentation” vs. a conventional assessment
It is the educational theme to clarify what talents of

young people can be assessed by “‘presentation”.
We organized The Center for Innovation and
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Creativity Development (CICD) last year in order 1o
extend our grappling with education to all faculties
and other universities. Many students who are in
different years and in different faculties and
departments have made up several projects, and we

have supported their “making”. The some outlines of

these projects are as follows [2].

(1) Searching for new applications of LED

(2) Aiming at a victory in a major robot contest
(3) Making electric cars

(4) Finding out new talents for art

(5) Rapid prototyping by using laser beam

(6) Making adjustable tools for nursing services
(7) Coordination-training

2. The feature of the project activities
The projects in CICD are extracurricular activities,
and we have found “the students’ mutual teaching
system”, in which a student who is good at something
technical teaches his own skill and knowledge to

other students. The student can be taught by other one.

This system is the feature of the projects in CICD,
and we have recognized its remarkable effect on
learning. On one hand, a teaching student can
establish his knowledge which he is learning or have
had learned in the past. On the other hand, a taught
student can ask easily about anything and leamn
something necessary with a relatively short term.

We have watched mainly two “students” murual
teaching systems™ as follows.

(1) The teaching system by students in a same vear
but a different branch of learning

(2) The teaching system by students in a same
branch of learning but a different year

These students have also good ideas by discussing
topics. For instance, the members of the LED, project
hit upon a new application of an automatic engraving
machine. They applied it to making circuit boards.
though the machine had been only used for making
indications.

Generally speaking, circuit boards are manufactured
by lithography and acid-etching, and we have no
equipment for these “wet” processes. The members
had to miniaturize circuit boards so that they were
able to optimize the motion of their production, and it
was difficult to realize their target by using
standardized goods. They managed to process plain
boards covered with thin copper film into circuit
boards freely designed by using the machine (Fig.3).
This is a “dry” process.

Fig.3 The ma.king of a circuit board

A member in a position of leadership made the most
of freeware to optimize circuit design, and other
members made remarkable progress in using
programmable 1C (PIC) and some apparatuses. They
have completed an in-line screen revolved by a motor,
which shows a watcher a spherical afterimage (Fig.4
and Fig.5).
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Fig.5 A spherical afterimage on a revolving in-line
screen

3. The lack of plannability

We found that there was a common problem in some
projects. Most project members do not seem to have
both “plannability” and “a long-range prospect”.
Though this tendency. strictly speaking, does not
necessarily apply to everv case, it seems to be
conspicuous in some project mainly consist of
students who have passed in university less than three
years,

For example. the junior members of the “welfare”
project have not been able to have clear plan and
decide what to do for some months, who have aimed
at contributing their share to regional welfare and
making an “adjustable tool” that is helpful for users
of care appliances. At first, they thought an adjustable
tool was necessary so that someone who needed care
was able to make full use of a ready-made care
appliance, and selected wood as a material for an
adjustable tool because it seemed easy to process and
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comparatively light for users. The focus of their
attention was good, but they were not able to go
forward. They had repeated trial and error in vain
until a senior student who had enough experiences
and skills to drive the project joined them.
Consequently, they completed their job, and this
became one of successful cases in “the students’
mutual teaching system” as a result.

This case induced us to think of teaching students
how to make a plan.

By the way, the project members in CICD are
imposed presentations which are held twice during
their activities, We extracted the above-mentioned
tendency by analyzing materials, assessment, and
questionnaires. The analysis was carried out on 8§
presenters. The questions are as follows.

A) Can you tell “purpose” from “target” ?

B) Can you tell “problem” from “topic™ ?

C) Can you tell “fruit” from “result” ?

D) Did you set up any “mile stones” ?

E) Did you have a “final image” of your project ?

On one hand, “Yes” or “No” should be given as
responses to question A, and on the other, hand
assessment in five grades (5.good, 4. slightly good, 3.
average, 2. slightly poor, 1.poor) should be given to
the other questions. The self-assessment in Fig.6
means the average value for each parson. The
members who seem to have no plannability declare
that they can not make it clear what a “purpose” and
a “target” they should set. And they usually seem to
have poor idea about the expected “fruit” or the *final
image” in their own activities (Fig.6). Each
self-assessment point is worked out as average mark.
The tendency of discrimination both between
“problem” and “topic” and between “fruit” and
“result” seems similar. And whether someone is
conscious of “final image” of a project and setting
“milestone” shows same patterns.

The difference between each datum indicated in

Fig.6 is more than 10 percent per full scale. Therefore,

we have thought that “purpose” and the other
concepts referred to above connect closely each other.
The reason we focused on these concepts such as
“purpose” and “‘target” was that we thought these
were essential factors composing a plan.

O discrimination
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O settng "milestone”
discrimination "purpose”
from "target”

Fig.6 The comparison among answers on
questionnaires
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Next, we investigated the correlation between
self-assessment and “presentation”. We have always
assessed presentations from six angles. But this time,
we focused on following three angles whish were
related to a way of thinking about the project activity.

(1) Understanding the purpose in a subject

(2) Planning appropriate experiments

(3) Understanding results

As a result, presenters who were given high scores
by an audience tended to get high ones about
self-assessment which is set in questionnaires, too
(data are not indicated). And in specially focusing on
the above-mentioned angle (1), this tendency was
emphasized (Fig.7). These data were obtained from 8
presenters and an audience formed of a total of 150
instructors and students.

We have regarded the difference between above data
as meaningful ones because the difference is
approximately 10 percent per full scale.
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understanding the purpose in a project
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discrimination "purpose” from "target'

Fig.7 Presentation vs. questionnaire

4. Concept-discriminating power

On one hand, these results seem reasonable on
checking them against the observation of some
project activities. But on the other hand, we can
doubt those because the self-assessment is not
objective.

For this reason, we have been trying to measure the
discriminating power of some concepts regarded as
necessary factors in planning. We made a test paper
including questions indicated in Table 1. A question is
given as, for example, a pair of a purpose and a target,
and a student who will take a test has to choose
answers which are correct combination of a purpose
and a target. Ten questions are given in terms of this
discrimination, and the number of correct answers is
four. The correct combination is “purpose” and
“target” in turn. But the wrong one is “target” and
“purpose” in turn, or “target” and “target”.

In the same manner, the abilities of telling both a
problem from a topic and a fruit from result are
measured. A student is given no information about
how many correct answers are. Provided a student



chooses a correct answer, he gets two points. In the
case he chooses a wrong one, he loses one point.
Then, the highest point against 10 questions is eight
points, and the lowest one is minus six points. The
highest score in this test can be twenty four points.

Table | The examples of questions

purpose target
Doing something for other  |Being a registered nursing
people care worker
problem topic
The lack of a garbage Establishment of Recycling
treatment plant Laws
fruit result

Prevent of the warming of
the earth.

Start of regulating carbon
dioxide emission

In addition, we asked students in the test whether
they regarded themselves as good judges of concepts
or not. In this way, we were able to compare students’
subjective discriminating powers with their objective
ones directly.

We have got more than one hundred samples and
analyzed them.

As a result, no correlation between students’
subjective discriminating powers and their objective
ones was found (Fig.8). X-axis means the average
point of subjective concept-discriminating powers,
and Y-axis means the average point of objective ones.

This fact seems to be contradictory to the result
shown in Fig.7. It perhaps depends on test conditions.
A student had only to express his subjective idea
before they took a test. But the student had to assess
himself by expecting his score when he took a test.
The more expecting results, the more he might
underestimate his subjective concept-discriminating
power. This is one of hypotheses, and we are going to
raise the reliability of a test.
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Fig.8 The measure of concept-discriminating
power

Incidentally we may say that some students have
been observed to try solving questions by extracting a
common rule among them first. We heard this fact by
one of the students. This method is perhaps the traces
of studying for an entrance examination. The students
replaced the context of a question by symbols as far
as we observed. We mixed some questions, an

example of which is not a combination of “fruit” and
“result” but a combination of “result” and “result”,
Almost all students were not able to give right
answers because of the unsuitable method.

To tell a correct combination from this example, it
must be necessary to understand not only the
meanings of “purpose”, “target”, “problem”, “topic”,
“result”, and “fruit” but also the mutual relationship
among them.

Students who are senior to the third grade need the
ability to make plans, have forecast and analyze
results, and these help them even when they devote
themselves to  research, development and
management after graduation. But many juniors tend
to mix ends and means, and can not solve real
problems, because systematic curricula to bring up
these abilities are very little in universities. For that
reason, we have shown students the way of thinking
to make a plan as follows.

(a) Comprehending a problem

(b) Clarifying a purpose to solve a problem

(c) Setting up concrete targets to fulfill a purpose

(d) Setting up (extracting) topics as critical points

to complete targets

(e) Thinking out measures

(f) Making an implementation program which
contains problem, purpose, targets, topics,
measures and schedules
(Expecting results)

) (Confirm fruits which are acquired by
comparing targets or criteria with results)

We rebuilt concepts and thinking-procedure listed
above as a conceptual diagram. and classified
concepts into either an “abstract” region or a
“concrete” one, and either a “qualitative” region or a
“quantitative” one (Fig.9). This innovation has helped
students visually understand the position of each
concept in planning and the procedure. In Fig.9, we
have regarded “purpose” as an abstract concept,
because, experientially speaking, targets, topics and
measures which are set up by considering a purpose
can become very rigid. It will be difficult to revise a
rigid plan when a planner or a performer meets any
setbacks. In addition, we thought it was necessary to
make students understand that a strong motivation
was essential in order to move ahead on a project. We
focused on “problem™, “purpose” and “final image”
as factors which directly related to motivation, and
connected these three concepts by using “intent of
solution™ and “intent of realization” in Fig.9. And we
have taught students that a prospect is given by trying
to remember these three concepts.

We have called this method “concept-teaching”, and
this has been already applied to some projects. The
test analyzed like Fig.8 was also the way of
measuring the educative effect. The student taught
“concept” showed more than five points of the
objective concept-discriminating power in Fig.8.

But a freshman or a senior student who have no
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experience of PBL or “concept-teaching” does not
necessarily get a low score. This suggests the
possibility that some young people take the
concept-discriminating  power from  particular
experiences before they become university students.
To make clear what affects taking this ability and
how this ability contributes to planning is an
important educational topic.
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Fig.9 The conceptual diagram of planning

5. Conclusion
For almost all university students, an ability of
planning and having a long-range prospect are
essential when they go out into the world and do
works which require high degrees of perfection.

In PBL in the regular curriculum. the purpose and
the target are relatively obvious, and instructors fix
the future course. But in the project activities in
CICD, restrictions are much looser, and the lack of
factors required in planning stands out.

In Management of Technology (MOT), how to plan
and how to analyze results are shown. But students
who have insufficient concept-discriminating power
can not apply them to real problems, even if they
memorize methodology of MOT. The typical
example they tend to do is to confuse means and
ends.

We have reported a new attempt in PBL, and are
going to continue developing learning methods in
order to extend students’ creativity.
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Innovative and Creative Learning Activities have started off.
—The Activity of the Center for Innovation and Credtivity Development—
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(The Center for Innovation and Creativity Development,The University of Tokushima)

(Key words: Innovation and Creativity, The Center for Innovation and Creativity Development, The Innovation

Plaza,project activity)

1. [XCHIZ

XHEFEIL2 00 SFEEMLLEBERTOKRE
DERAREREZ R, REFELNIESTHE
REXRGEHLIAEHEXRE /ns 7 L (8B
fAGP (Good Practice)) #0EL
oo ZOBEDOEIIKFHBELE~DE L DM
DOFNLRFaHIBN-To ) NEBET DA
iZH 3,

BRRKENPLIX FEROSREMZHEL,
AFHECB O AMBORERTHB 21720, Bh
THMEEAZF IO, EROKAIZBL AMOE
RZE BT LWV REOES LY EIC TEROTEA]
EEUAISHEBOHE] OF—<THEL, 66
4P 8 OKE 8. IFOEMEEEL T, FD—
DITFIRE N,

FIRT —= i3, RO T HREEE, Ml
RoOIHBHEOEEXBIEL T, THEENET LV
WEEZBRTH7=9HIC1 9 9 9FEIIEKEPREL.,
200 OFEENBHEHE L TE-AIRFEORM S,
2 0 0 BFITKFHEESITBVWTHREEN 15
KRFARFEREL 7 —) ORBIZL->TELIC
REIEEZLOTHA,

£ LTHRIRIZ, 838, EBREE, &b6icam

114

B ALHTAIRA B0 THRLY R ARE,
T T—v a3 AL AFHBEEDOREEZPLET
AHEEAREHE, RRONCBEL LT- MEE—AD
L ) DFEERTE - R - FRENHDELE] ~DRFR
¥, BENEEE~ORYBHESHRD LI
RThs, ¥

RIREE L1, FAEEH—ORICE D DOHE
THAZL, BE—ANVE WV BTHEL 5 B8 ME
RUVVETHIEZELT, TBL2AIRT S 2L %R
HETDFEHETH D, THEL 5 DRI LT,
EH2OMBIIAB SN 282 2EL, MEOR
HHIL LTRAICERARGSZEYHTITIRIED L
TEbXVWh WS BOLORET D, FAE
AR CHAME LTI ZRE L TREICEDLIE#R
ZIEE, o L CGREELZ MY 5. BECT 3R
R A RS LB, ZORREERICED
FTORTEREZEDL T ANTbbERDS
RRET2D, FAEEOHMEN, B, NRIZE-T
SN DR, THUTHT DR, ROIIRT
FERDOT AL ENENRRDI LD LERDID,
FERE LTERRBIBFOND Z LIZRD,



RFEEHAR S v —FTILE2S (2005)

FEZIT0 V7 MEOERMARBRE CEE
ZHED, BODNIZEAOEVL, MMREE
KB T 5, ZINLBONIKERN, FP9LHF~
DEGRE VS FEIFERIZL T, @

AT L BREPLORERRZT 2 8T 5 &,
BEFTH#IIN Y 2HOATRTYH, BEICENE
FIOIFBZ LIXTERNENI T ERZERDIC
25,

e ziE, FEBEHOGEITD [7—=7¢
73y P IL&LBe, SEIERFET/HEICHTS
1 OFZRDOTEIBOEFEIILLTD LB LizoT
Do

- [EHER L7 Fr—HR 5%
A —F4F - EV2TLER 1 20%
s FELUARL— 3 VHR 1 30%
CIN—T  F AP varEX: 50%
- REHR 1 75%
* i E ~DER : 90%

ZDZ LR, BRECFETIHOEZMRE LT
B, TREZOTZENTBOEFIIFS
FTHZELERELTWA,

Ll BBRZ0FFTHBOESIERTHD
TTHERWI L L ELBRERALLTHS, T2
I, FAEENR R 2 R L2V ERICER Y MRS,
TFELETIHBEORY H2RL I RERTLRES
TEMTEIE LTS, BRALHBLOEERNGITE
LE b FRLIREB/DZ LITTERY, o
£, FREE L O IETN B BNFEB O
FELTEDEVWI DIFTIEARY, eLAHI, B’
HRESIK BB HDNE ZF, EPHREEZEN %M
R THHEAIC AR FE I C 28 U 2Bk
L5DThHD, FAEIEREZIIBVT, BHE
FOITH L, [TAN L OTHR L OMORRBEG
BEITNEALTERLTE, HKELoBR/1
POTIHERLTELhRVWEER L BEREELD
LD, ZOZERFEEDS LRDFFLE
FREL T, EEFRREPICAR LTV A B S
B, FAERZOMFEE RO TEENIZEELHR

AEIC A - T BT & 25,
AETORMAZFIRTS &, BT FH TR
LT3 THERESRE ) 128V T2 0 0 O5FEIZ
E£H LE—FEADRBIELTIE, [ELhotz) [HD
DU UL D E< Vo 7aDiZ) &V 5 R
F~DEOBELETTERNZE D -, ZOFE
IIRBFICEBC T RSN T bo3<Y) 275
T ENEL DFEZORKREO 2L, RHWNTE
ML EREVEEDRNDHD Z L EZTRLTNS,

& AT, AEMEEOVLEMELSFOEEIIE
BORTHIEDONA TR Y, Tz, TFROAIRE
BRI BT AEBERRICH L THAMMFERD b ER
D) N EARTIEENR‘EE > TV, Zhic
x5 - hAEHEEICET AE#RE — L L TE
BT 2 LEMNRRENZZ & TRIRFBR%
vE—| BRIADBEDO—DLIRo>TWB,

AETE [RFEFERE L7 —) NPl

T, MIFROBREREE, BRAFTELIUFHE

FIEE ~DOERHES L L TOERES 2 0EERK L
TWAY, FEEy¥—Ti220045EENLH LWL
H)F2F7 AOREEZEELTEY, FALEEES
L LTz TREAFIRE] BAIFEDORRDL
HERZATWA,
BIRFEREL L F—i3, 2FLEHE L ¥ —
LOEHEEILIZERILT200 5FE1E £
FIREE ARRFE) 1 1RBEREL. AIKF
%%%@i%%&%&&é%gfwéa

2. ERRFARFENMRES—ORIL
2. 1 RIRPEWRL2—OBMR
2. 1. 1 RIES
BAG POFHREZIT TRFE TR, AIEMHEEBD
B, FHi, MERBE. £ L T2EL~ L ORENE
BEaT ) 3y (EE) OFREZOEMAEE
FHEIZLEZBHELT, 2004481 Bice®
HETHD TBIRFERREL¥—) ZRLLIE,
THEICBIT HAIRFE DR %2 L2FHNEA
L. EFHMBE DT —~, BLUHES - ERELED
T—2lIxt LCEHRRE 2 2 ET HAERN27EE



RKEEWMAR S +—FAE2 S (2005)

EHEAE L T eI h, KBV —2ERFHER
ERBoORERED— L LTRL, 2%
1 &35 Z LITUBRRAARTH 1=,

At H—0FE, FEEEIEDIHELLYE
HPHBEL, 2004F4 BIZFTFEF ¥
AN B ERAEFEOREDOR L7125 T4 /) ~—
var 7Y L, @

A EF—IZBWTHEZEZRT a7 ML, F
AFEICED (BXE) (Al TARE) OFfHOERI
Thd. Thit, FEENEE-IBERZF->TH
EH21TBE LY, IN—TEBOFTHEE &b
KEBRLDoT—ATIIRLARWEIREZ F%
HWETHIZL, BIY ZRLIZESHTHLLD
DBEZAIY BiFBZ L 28T 5, FEENE
BRICTEBLR L T 54 /=3 T IHTIE, &K
kU F—Da T e FEENEVEDE DR
N—2R ) TERREROBERORNASL—2R] (4]
EEEBOERBROAR—Z] tWHFxryFTL—

XITE THARNTRAEZI IR > TRELTEY,

BBRFICTR T 5T TOFAEID L AHES
BHZE->TWA,

At & —DEEE L THEBMTbAADE, 2
AENRE BERE LR ORI M- TR
WROIZ A o "— 2B F— A TR [Try=s
MNEEB) THh3,

200441 0A»51 080Ty =7 b
MHLERVEE L ZF—FROL L THEIN TS
B, REMNREBIIFETF—Lr0TEMEICER LN
TW3, 7ndz7 MEBIZEB L THAEENE LY
50 1%4) &, HE&OTTESHTIH TARA)
EEILEHHFELONS,

2. 1. 2 BAFR=

RIRRFERRE L ¥ —TiL, #E EEZILLS
A ) R_—=2ary7I7HOHA, RbNNIEETF—L
WKEBEE 70T/ MEEIZ# 2004410481
AN GHh, EAtr 2 —EBEOMBMLEIE->T
FEE1 1 Aot 7 —B(Eaan, JEFEREMmE4& 1
&TORMA L. Zhilk-oTEAE L F—iEEHE

116

(B b ARG A7 ST BT B = &
L, 200441 2A 1 BIZTFRRRAZE CHETR
R LT,

H B 2004%12AH18 (k)

15:00~17 00

B EREE ¥ —

A ) R—=a v TS5 1P

HE-D mERFER HEEEW
(K1)

. B I—O/BN RIRFEEREE R

x £k

Rl BB 7 —

FEFEhEMAT /N IERE

P
=

%

1 8

. AR

[HEIZBIT B RFE—LEMOEED
HEEE
. ER{ERRA

TERE
o —HE

NREEMSEL 2 —MFRI<E T 5%
B o D}

2. 2 EXEN

fIRFEERE L L 7 — BB KFEOFERNKEREK
B R L L TIESIT bh, ERRERETH
HEEEBLOTHIC, EERELHETH4 00
BeERELTWA,

EE SRR T —~ 23 ET H4LMH - 37F
e, AROFEZERC LASEESZ R SE
HEH - B, BohRREZFHET L LD
ISR 2 e X HFHE - ERE. LT, &
bNREZ2EICREL. T, #HRATH L TAI
EMEFEE DOEROSRZIRIET 54 - BT ThH



KFEERARSr—TILE2S (2005)

B, HEDERIC kA L RREND - Lok ), flR
A ) _— a3 VT THIIRIT BB BORR EHEDREVBEBOITERIN TV Z &
B2 1IIRT, Zhut, ERS0FEEMRENS / ZERLTWA,

N—= a3 Y IITFEERER - BROB L LTho

S N e ey
B1 MAEEMREt LS —0MA

2. 3 EEHAISORHN © REDELO,
AIRRFERR L ¥ —i13, THRBIELEEL, (3) 4 /"= a 77 ¥OFRICET 2 HRIE
EEES], BENEEZHARICTSZLicky, AlE (F&HR)
HENLREOEWVAMOER L VD BRERD=D a) EBKFARFEREL L F— [ ) ~—T
OEREAITEBN 2 FTREE L TV 5, AEERMEIET a7 5% FIERA (FR)
DA/ R—2arTITVORBICET 2RI b) BEKFAIRFZEREL F— [ ) ~—
(RE) oW TiE, KEETORBRRAZREE 2 a 754 FIA BB L UOFARRICOWT
TRELZITV, 200 5EENLOEREHET DA (FER)
ELTW3, c) BERFERFERRE L F— 4 ) _—Y
(1) BRRXFAIRFERRE L & —HAl a 774 FARAMR GRER)
2004%42H20H BRKFERFIRE L F— 4 ) _"—V
HAIE 182 254HE a7 7% FAELE (FR
(2) BBRFARFERE L ¥ —EEZESH
Rl 2004%42H208 2. 4 A/ R=23avISVORK
HAIS 182 354E 2. 4. 1 &N

) AR BER T ¥ —DEBHREMET A )= a3 7 7HE, BRBER IR
HLEEFZBSOMEMT LATEREAS (K SELEIEBRTOBRTHY . AIREEOEES
T F—DOEEERE DER S EERIE) RAELTBI—FT 4 & T L T—a A

117



KEHERR O +—FILH 25 (2005)

~R—2Z (1F). #RIEA~N—2 (2F), 26T
KEFITE&a L Ea—F ZA~4—2R (3F) b
BRI TVW5, AlREEOER L ITRD L 5 725
LTS,

(1) BIRFERBE ¥ —ZEOBEER Y
(2) FAEBLUBEIRE OB FAIETED

(3) BRI HEE - HRs - FERERRS

Ry

(4) HugHS~0H— 2178 L OLERIES)
(5) ZDMit ¥ —ERFFHFAILIELD

2. 4. 2 REWH(CHTIDMEH

(1) R2MES

BENRA ) _— 3 T T FROEEREDOF
REHETHHE, FAEHETELEFERR~O
AL EBIZ, £ /=2 a T NBETHE
SWIELEPERTHILDBEE ST LN TEY, 2
0054 1 ABEDEFHEREIL, 854 L72-oT
W5, FREGE2TIE, ERTH (KY) VYU
v MR EOFERBI B L TREFROEEIZED
TEh., a7 MEBIRRLME) HERIE
KEEORBEHEITIOHFTHS.

= A T
ICEDE

Frud
AV Y1V

RERAVF

nA

(RBBIEZAVF)

RLHBLOTHE IR N R
HREN Yy VBN EN, 77 FATOERCIER
LEE FOBEN LAYy VIEERNETHDH, B2
EROMHTEE DT DX RRE L HEENTOR
BoE L, BlEMEREEILS /) ~—aryT7Y
DF|F #HET HFEEIR L TTIREBZEOFR
ZHREBRTTFETH D,

2B, BHIEITFENERITIEA—2OREZF|
ALLS LT28, KRTHRSZHIBEE OXEN
FEWETHHN, EADFIROL LIZHIATD
B, FEEHBERRERERERBR~OMAZER
WTiE, ZORY Tk LTWa,

(2) BEMES

B TAEA R — ZOBBEFIBIZIBO T, FENc
BRHBLR LB BRTE LR THIILESE
BTV, U 2 —HBHEE T L IR ERME
=27V (H2) #BETHE L BIT, FAEEC
Tt LT & Hiin  EBRIEDEEZITo TS, B
BEEDBBEITS U TABRBEOT A £ ABRE
TEICHER T D FAEEIIMEKEDD
DYBEIZIE LA AR LTINS,

b e ORe

g EhxY
@ R

Lo iy 143X Y
RORE /\FL

R
INTED,

EERY
A 17

(1) ZLzMERET 5.

BoAf o F (FEELEAL Y
F) AT B IRIER R

(2) MEZEFv¥ v ZIZY
3 3,

) Fr IV FAEFY Y
aﬁ%ﬁéﬁéc

WERAT=F v v 722 FVid,
HEOWHA v 7 AR5,

g2

118

MEMTLA ERBRET=ATIL KR (BTt D



REBEAR D v —FIHE2 S (2005)

(3) #0its
BRSNS S, ARELREESOBR L
L. E¥ Uy MREEL & bICHRFIREDRS
BERmEDOFEREL LTS,

3. AM20FEH

AR F BT 7 o & —DHEESYE L FRESRBRIT
B 1izmLiz, B EN TR TROESKIZRE
BLTWD, AIRFETMREL ¥—Tit, EE¥EE

RUIBITHRENEL BEEE L~V CEKLL LT,

AT DIEBE F A LY —, I OREMNES S+
5EMT, 4BESOEZBHRKA L A—h B X
NHEEFEMERLV—F /N —F (WG) #
RELTVWD, BA 1~ 2EMREINIEZWGIZE
WT, TEBEARORE, SHMSHA TIHE) R
RERICET A0, 2L UITEROEELEIT-
T3,

3. 1 ©fH- KiHs

(1) R2FEOHE L £l

(2) HWBBTLOE L £

(3) FMBIVAHME(HENEE

R - RN

() #WRBROEHE . His

(2) BWB|ORLHLIMEOEELREDREY
TRHEHE

Q) FEBIXNTHIETHESOMK L fE

4) FLv¥rTF— a0k

(5) FIREBREES

FE( - RS
(1) FEBHRESOHEL Ef
2 FLE¥r7—a  iHEOEN

280 - EREE

(1) F—AR—TOMER

(2) ITHETOAIREIBEDEHELWe bRIE
() INHEAECKTEEES N hOLE L E
e

(@) Mk & OEMSHOLE & £

(6) WMESOFHE & E

(6) WMEEFEDOIERRL

4. FovxH b ER

4. 1 7aPzH FOEM

I N—TEBTORMR, EFEWEE, &HINESIL,
FAEFE ~OMBRE L 72> TEAEBAOEM 218
L. FEBRETHEEZRNTE AN EZHICO
FEEZELZEZBNTWVWA, 7 Yx 7 MNEBIL,
IDEBEZHEBBITLETVETHS,

VINCEEERBEZALTWS V- TH, [
—EFOMPREAF LVET —~ 244 HT 20\
BETIX, FEMTEEINSFMFOMEEB L
VBEBFENEERO ) bICBHRLRRBLIE TS
ZibEAIDhD, ¥, BRETELHBLTHEYL
BRHLATAMNOHROBERZEREN, 2B ONE
DRI FD D EFICL - T, EERicBIT 58
b ORI O LBEMECALBT B LRV EE
4~6EMBBITTZ LT, AEAEH L ERA R

Uoﬁ%&% TROLAHE BRSBTS
TETHD, TS0 HETEE5
-

¢ —=F, A )= a T IEDTRT = T
BT 5F4EEL, BB RRcarE<
LILL T, SFETLE2L BRBHEMOELFIC
N AHMEFBTVD, Tryzs hOFEEDS
{IETFROBBICRREIND LT ed =7 MNE
Bk L CHBARIGE R L, BENAREBIC A
OE28EHN &L LTOBRERBEL TS,
TEBERETTCREL T, bobk 8BS /) _—Y
3T ITFDL D RPN LroTz) (TFEFR)

TTFEROFEIHEZTHL > TEFEBOZ &M
DB LIRS T-] (REFEE)

TR ITERADSETLE Y L LB
K. EBRRCoTHDLIERITE LY (RERE
#)

Tuvxy MNEBZELT, HHOEERLHEMM
BAMBAICKE L SR TWA Z LKW THho 7
n¥x MNIBETAHFEBFET D, 4%, =
O RFAENE X, BEVWWCHEY DML HRT



KEZRAR S v —FIILE2H (2005)

DR B FOILIZE-T, FhFhHBELD
HBORFRCRIT TWEHEHRML, TOZ L
DERDFR~OBFFIC 2D L xA b ¥ —
THEHFLTWA,

4. 2 FOPzYH bF—TDRE

BIE, A/ _—=Y a7 eiua s LTEEL
TWa7av=s M, FRED IWEFAELTEY.,
ZOEBBFEZOFEMEIIZERON TS LD
(1) (2) O\FTay=s b TH2D,

(1) FAEFux7 b XT7TVOEEIIGE

LTEFEEOEET0 V27 b

Q) trF—FuTzs b AIRFERREE
Z—hfH - EELTWD TP 7 b
FIBBE 0= b ;A ) R_R—V a3y
TV OREEFIB LIBENT 0 S
k

¥ F—FuT=s MIBWTIL, 200448
A~9 ADMIZI[RoTHIcNZ L JEHIZL LS )
EVWHIRAB—HUAYVDRRE— (F3) 2%
BRLBEAA—2FE-T, ZORER, (oL T
RETIIRWS OOFF LB TITB I B2 Y
BEN-EERETDFEENA ) X~V a L TTY
IZRE LT, ERloTFa s NOBERAZ—|Z
SWTIFRRURLICEBBR LTV A,

(3)

httpl//al-www.is.tokushima—u.ac.jkaNP/osirase
/osirase, htm

BB, 7zl bT—w&ER1~RIIITLT
WHR, FaPxy FORSIEWRIRER L, A
VA= DERITFHEN T—ED LD TRV &
Wr->TE<,

Moo THIzLIERISLES

BEME FRI16ETA268 ~¥l1 6494248

\

it e
M‘ -umu—-n m
e |: rorebusies toish e e B

!&X#!H#!Eﬁtaﬁ—

ttp e -www | s tokushime-u ac jpANP

ES Fadxy b AUI—ERRR S —

®1 2ETJOSzH b
Talzl b BUHE | 2L —F—]| A= BHY =
K4 il 4

BXREBERE = b —  |ESETF | ERKEWESUE| Bk BEND. FHEPEL L2
7alz k TEEm |&EU T, 9% [t oisn T, ERLCmiTT

DOEN~DOREF % |0 & BRI A EZ R L,

BB 5, i EK. EREIZETAAFALT

v T &IToTL,

NHEKXFnHzr - mEH— |EEKETF NHKoXy | BEofa.oEREzEdB8L LT,
A=V TEF aryFA MNBO |lafy boate7 MMED, BEH. B

BrERIES, |ERELEF—LTL—DELEEA

DAFNT v T#ITH,.

A 07 4 B - R | EKETF BFERENEY | SFERERZENL-EEAY
Tadz b TH#  |FEoTESOEY |[AET 5,

i e
AFA—TF 4 F—ar = FAEG |AMBEZR | HrLORFE—Y| BEb AT ICERIN 3 RoTEIfE
hL—=2 =i B |bLr—= 708t |BRrEEAER L LT, AFE—-Y L
(CTM™) . E¥HA LIS | Y oFRRT— SR ERE LN
Talzy b ZER, BAl5. I hL—= T HiE - BROBBIZR

Bl BEH5,

120




AEBREAR S v—F

L% 25 (2006)

X F7cife—Eng i = XEFHER [BRTE | Buoiivimt | 3%ECADFTF—F% L & IDeEE
neer B HEE(UIIE 2 - |EB 2 E->TRGET v 7 7 v 7WITH
Fadz k TREBTS, |SELBIENT 2 f 51 P2l
5,
B2 woA—TOTzH b
PASREL A BUHE | FE)—F—| A — B i
K4 g
LEDTEREDOHY |FokE | $EE3 |weET LEDOS#%Z | LEDIIEFERLEOBVEMES
FADE YA (EMMEE) |5 RE|EHLT. BEFE0 [FIA LT, £ v— LR
Flgm By | oS |EHEIRE 2L EDE - AELED2
iIZEbbhni2, |=v FEERIL, EhE—AL LT
BEERARBIIES |ZSNESENEORL 2 (| %
SHLW (dny |[em+s,
285,
HaFofa BT = BRTY | ARFECER| HAA—W—Doty FEoy kb (M
7al=z b fl, B5@ LT seEyk|lind Storm) E-THBT
FIHER |SUERFOREY [BgEnsofy har 7R Mo
ENDKE TR |5,
15,
NMEERSHIRE [X £k | Bk |=oox | BuBROER | BARRORE I E. HSEOR
Fadzs k oI 7L \AREHET S |AFahESLERLT. BETER
WEAT |EHELT, #2 | STV ARBE I boEL
R, BRIFIEALIEMT A L |SNABURBEYWE TS, TORE
T8 EBITHEEEOFP [ITESE, BEFAIATWAEBBED
TOHEOH Y H [MBBLIOUEL SRLH LWV ERD
BT 5, PAZE - BEBTRFT O,
BUREYOFE, RRBUELOXK
¥ ERAEOERL YT STOEE
EEEESHHETS D L abtan
WEB7—7 (A& |ROKE | Aok |alE || 7L 2o7—2| F48 AT — o 22B< 51
4 TIH# #2220 L0 [RF o7 LT, SEERa  Ea—
FADET AN BI¥R. |0 2T A5 7574222, F—b—T
XB|EOT - B |0 A ICENTEAMMEREBEL, F0
SR DHOEIE | FHEROBROB AT,
(F—Fh) A
ZELEESLY
. 75, i
A/ _=var 754 |BRAaRE | REHE |oEEg | wmEevs TB] BFeE» e 7 7o —F3 550
YXx=I77 THEL Bl 2ABERE (B, 355 ORAER e RIE A S BE O 1
Za¥xy k MREH DA vE—UhiE BB ESEEERS DO —
i CTESBES %A | M &2, MiEx R TRART
HI-H0.0LOEE |lEfTy, FLTEBSBEZMAEE
179, PO 3B CIERIL, BMIcbaHE
B BIEE1TO.
£3 NRHES OIS b
Tadxy b B EE B4
SRt IS (CFIEA TR
Pa-DET RN
LAFa—nfy bz |[BTF—H i T4
Y=
7':'*‘):.&’ }-
BEVU L F=y7 |BERE AREFE TR

7alxy b

121




KEBERRS Yy —FILE 28 (2005)

4. 3 oz FERBORR
2005414, uvz/ MNEbAKER

JURAEZRRL LT, 70V xy MNEBIOEYS

RRZRETHIPHRRSLBELE (BEXE2),

2005418228 (b
13:00~16:30
BRERRT A/ _"—2aL7FFH1F
WETOT 2 NF—L ATV a—
(#E15%5, HE1 0%, iz — FEAS5S)
(0) 13:00~13:10
HEITERA
(1) 13:10~13:40
BREBEMMES 0 =7 b
(2) 13:40~14:10
AF—F 4 X—Tar hl—= Ty
vy b
(3) 14:10~14:40
NHKK¥ofRar7Faood=s k
(4) 14:40~15:10
WEB7—TFT 4R MBEBF o =7 b
(6) 15:10~15:40
iZi¥/cite—Engineerno=2
k
(6) 15:40~16:10
AT 4EFREIas b
(7) 16:10~16:30
Ko

FRHE A By

RBIEER)

B4 REEMERAETODS h(TLEVF—S 3

EX2 PowerPointZ#-t-7L¥
oTF—3 3 VOWF

AR P LV ZEbHYL1 0TSy
=7 FR6 F—LDHZDBME RT3, A, ¥
EREDET208ANBE L,

E7nlxzy FOFEREIT, BFR2IIFTLD
iZPowerPointZ2ERBLEALELT—
3 VERESE, BRTHHIBEERLYEELOMT
RECE21ThE-, £, fIRFTRRE #—
TEmE— FERIEL, ZheaEs 7Ly T—
Va L R ERIT L, FLELyT— 3 LRED
—BlEE4~E 52, FOMOEEHIHOWTII TR
UR LIZH#T 5,
http://al-www. is. tokushima—u. ac. jp/INP/osirase

/project/middle—project (2005. 3). htm

04

B5 WB7—T4AMRRIOCzH b (FLEY
F— 3 VREER)




REEEARS v+ —FTILE2 S (2005)

a7 MREEND 3 r AT E VS HEAYE
. ERR~OWHE LR, ROTIIT AL MED
BRIV DI BBEL LT, EOF—LDRERIZE
WTHEBRRCE ZICES T TOES LHRICE
LTHLEI LTHTLREBNOMNRA LN,
o, BRISIIMIT TR CERERCRE/EM & HElE L
TLABFELN I LD, DTV M
BHE L TWAFEREOB T OB I 2B IS
nic,

BERE L THRESIIBMUEHEENL LD A
v MIBEEHPTHHH, MmO FHhE 2o T
W3, ZLErT—a oEESICELTIE T
&, [EA/BEV) EWDFRELWVIEE, —H0R
FZOWTHE TS Ly, [ME#MEb->TL 3
LWV TERBOXENE Rz, Zhb O
IR RIS ESBINE I CEATETH D,
TR FAERGHERERE 74— Ky 295
LIZE->TESHAIWVIFTF—o L LTOHRHEZHER
WSEDEVNH D, HRITROLEEICERY
BT 2 S HIEEICT A TH A ) L, #HtEFoxt
SEBHEL LTRBINIRRRE IR TRRE
DENT LB TF—La v hiligTE S, —F,
fliz— POBRIZHONTiE, £ OEHENLAED
TVET—Va  ~OERAOEEES SERS L,
SHOBIRRELE L2V,

BEBERNT200 5FE4 APRICHREEZTE
LTWa, FIAEZEDTERMNMIEL Tadzy
MEBIDOREZMOED Z LI o T, A LRFED
BEEBOZEEZ O DN EEZTVS,

4. 4 Fodz) FERIZHEITIEWEAR
RO LB T s MNEBOKRITRYF
BRI THLZ L THYH, FEZETBEWICRWE
B T\o, BROBERAZMEICERIED
OOREMR T I 2 =4 — 3 VRES BRAIHERE,
ADBERICEZET 2RBEN T REEBELTEEN
TWd, Zhbik TB6EZ257) DIRETHS &
EBIHETHREL SNIZEERFA THHD, M
AT, 7oz PAVA—DENIBWTL, F
— A7 L—DRGIE E—HFEOH L &, F—AI

123

B3 BR0RE~OBELERLETH TS,
BETREL, ERRMRNFAEIC L S EEALRTE
Bl o TR TWAZETHD,. ZDT LMD
HETICRIT BT OEEMERHALNER-T
w3,

7B, AIRFBREEEL F—TiETudxs bD
HAEFELMKET MDY 2IToTWHEE
ELOZHLTEL TS, 200441 28KKF
SRTERZORRFERR FERE] 1B,
HDTaVx s FAUNA—DFEFELEE F—
DTV MAUA—PEREHEY LT, Kt
F—DFAEET (FERE) OFEBREICECLLD
12, BOTbhEE Z—hbigftanhTna b
DK ) BREOFETHHZELEZEMLIZL ST
b5, FAEER, BHIEIONHBEE TR
BOLDEBRL, ZhEENTZ L2 RERIZA
) R—va v 7 IHEFERBLTH DUV,

5. TOHODKEH

5. 1 SXFEREW U RIODLOME

2004%11825 (K, 26 (&) . 8
BRZFIBWT, WEKFE, BEERFE. BEKRT.
AR, RLUNCAYD 5 KENLREHE1ES
KEBEBEHE S RO Y LEFRFLTERBIRFE
Rt ¥ —RETHE L, FBIIEKRFOFE
Eickskyarvigiibh, Er¥4—7ov=
I MAUA—THHTaL AT LFEHOETFHSEE
BEIZEE-> TH,
HEUE~OBMABRREHERT HBICBVT,
FAENEHOEREPRAT RSN EZ D, 2
OERLEMEZ I LT, ZEBHNRBEROFE
BRIELA S 2TV W) Eilk, HHVIEIBRRD
EZITRIT TS LEEDNAHHERFEREETT
W —Bhizizha b0 EEZ BN,

2@ R T LE2 0 0 SEEIZILEXRFE
THESNSTETHD.



REEWHARZ v—FILE 28 (2005)

5. 2 WRE

2005%¢1A208 (K), AIRFEREREL
F—b LTIHDEM L 25 RES %2 TioBETH
EL/., FEENOOERINERICET LN &
REILHE LODRBBO LN, S%EE
F—EEORES L EHCBEL T T L2
MLTWS,

B K:20058#18208 (K
17:00~18:00
%5 P AR ERREE . 4 —
A2 _=ar7Fs59) 18
Bi:& flE (REWERT 369
& . BRARFAIRFERRE L & —
B (=3 X¥—%2F B LEREICRE L
VNS DBRF |

B H W

5. 3 MTEM=—XEHM LT HDMEH
At F—Tit, EHLO=—X¥4EENBR
W, HEER S TEHHTRT AT 7 2AIHT 548
HEBRFE LTS, BHREHO—FIiIAF LR
Ky —LOKkRLE [{ERMEETTEFAENRE
FIEE) THD, THIH-REFESEL L T2
BHIORATHY, FHEAT 4 TOTHLHELN
7z, REIRHLTE6D/ 7 Ly hEEA LK
=— D% 1 EIEERTo 7, BE, HISIERFE
T T=—ADEHZTo TV D, FEDF
MITFRURLEZSBINZL,
http://www. s—tlo. co. jp/info/H16toku—gakuseiken
kyu. pdf

At —TIXZOBOIMY A ESIFEEIT-
TWFETH S,

5%

| 1= MEHE 15 29 L5 5 9 4 0 5T ) I

= unx#u.&“xﬂt“n-ﬁ:t;a—
PR AEARXFEFN LT NR - 5—

Al ﬂﬂ*ﬂﬂ!-h

J-\!ﬂ-

.-y
AT IRICIRIEI (XL T Lol 2T LS

x“%_rl-ﬂtd)ﬁf'k“ﬂlﬁ—'jtbf mEO—RoL-ETERETR = 5—
ERRSHMIgHRe— X Elr 20— X (B0 RS LR RR ST
mzn‘nti! WTHEREEVESEY .. TIITW

“‘!‘!‘ﬂ—.v-.rﬂﬂ: HERE-~OWSEBLESLERERLSISASEMEMLTE

It’ﬂthtlﬂ-;r--“. AWELML. EECARMRB LIS RARII+F=FIeY.
Iw-u.mm.“u- WMBLEFFT. BREDLRGRL. #0. MOLERLT

hET,
HU . AP LR RAACH EC— DLTBES SORRTF — TORRELMGLTHUEY .

EE L TR MRS —RITMMt LI

S I SRR v-um#-u 2HTB(K)~FERI17%F18 uaut) J

IS BB DLEEY

KRR I L]

== D

CEROTUBMA T RRET A TIIE ST
T EL L, WS “V&b"} =

mﬂ'ﬁ@lﬂ&u’&m L I —
T T, “I‘ﬂﬁ‘! CO% Lf‘&gﬁ&&ﬁ

A B L e OO T S

RETE T AT . mizr b ﬂnl’J.f L
O LT A 3

g T———————rl
ML |
i st}

7P

nagos—X
DR EET A

HR. 6‘; ik
ﬂ._”ml. -5

_ T | e

-l

varrme |)

Ee

6. MEORME

BUE, R— A=V E - ERBIEN S - 0 #f
IZR2>TWBHSOFELEL, AIREEREL
F—IZBWTH FiLUR LIZTRTH—A_—T%E
L. ey NOBE, HTINEES RIS

124

[ERE R P EARME] QLW Ty b

Lic [RIZ2EER 7 = 2T 4 /9V) BRIEORN, 1/
N— 3 7T HRBFIRICEET 2 FEBMEDRE
BREBRILTWS,
http://al-www. is. tokushima—-u. ac. jp/INP/

S, Tulx ) FOFEROBHEHFTBND



KEERAR S +—F L% 25 (2005)
LEEEABIZY =2 —T VLTV FETH D,

7. hYIC

SHIITHEHTCORREE ORA E AR T EM
R F—RRbE o TRFLBREE. RORE
H, SLICHBAMROHEEIZLIES, iz, KR
E2EBIWENMIT 4 — Ry 7 LTV,

AT SRR OWEET B
B, BAEA ) _—3a U7 FFICH KT S
FEENE DN ER—oZT b5, ¥
—RUDPHHE Y BER TRV, 25070
HENRTIECEL QAW I ENEAERLEEZ L BN
Do ZHUIH L TEE Y ¥ —CIHIFEE TIT %A,
RSN OB, EER, HEHE%~0P RIEDHL
BT TETWA,

ZTHUZLTH, AIRFERRE L ¥ —DAFNIZ
L AER BN TV T2 BT BIATIC, WHEL
K F—OEBNCB 2O BEMICREEATE
TERTa V=7 F A3 FE0, T8HE b
BT, RARHGHEMTHS, 200 5EEF
MOIIRERBBFAL, TV =7 R AN
—ICRE Y LRWEEENRE S KFTT5 2 L 28
LT3,

t 2 pa

(1) & &R [EMORE] 2 BUAISHSS,
KEege<talk,No. 114, 5H, 2004
E

(2) BRAFEITEE : BEDES| #HHJHE (FFY
BB S,3R), 2004 &£

() I¥MBEHERS : [T 14~15 FFE
ALEMHE OHE EROZE), 2004 4

(4) BARFEHBA : 8870, 12 A 3 B, 2004 ££

125



XEFOBME(FI1ERAER)

HimAS 6%

FE & - 905

4




F—HILZ—ORE(718XRBER)

21 E2YXB SV 2ZB 21 EVAB 11V AB

Y S e Y =7

<EBEEIE> E G0 607

Atk 6%

RO Y (sses) B2 (rHxst, EMaU5R) A RAC T )

..
AR ' g
W

AR (T51405—) BT H—L 8 SERL

L




ot i
- P

O ANy N v
e AT LDag: b

R4  ARLTYLA
5?‘17\0 (%) _

218 A0 G

_ £ ?’/’

o

3DMMIHICKDIER

\ 3DRE v 30T #
(<EBEEIR>
| :
2
-
I
|
b
z
i
&

4




EEBT RO (Srts20ER) O

SgY—

ARV hyB—sR HE
Air tool
; s Impact wrench
— W Air grinder
o ..:-a_s_.:;*-—‘“'z.': Air hammer
;\ ﬂ— Air drill

\ EEeEM © 409
n Air spray HimAdk 6%
I7—Y—Ltvh 4

S

NG

(<XBOWF >

Tl

\ BT (z7—rYL) T IV RO YN 51 hvs—)




5 Ay A AREDEDDRERET F 2 |
— HE B fE % —

ek D TT
O MR

1) DIEDOWEF (FRIETLV) 28075, B2 T02s0EIX, F7HiC
HH~NNVA Y NEFERT S,

2) REOHEIX, B2BAIIHKNADD, BF, L, ~N Ay bOHIZANRS,

3) BBROFRIRLI—INVEERTS, AILEL, BEOLMOREI—INVEEFRT
BLLEEDB,

4) BHoL®E, EXRVZ2FHL, BIRZ L LHODORE 20T 5, £, EEORE
BEWVWEZIIZARCOF~AND, (B, ¥XKRY, AH— NOFERIZEEL)

5) X7 A EHBERLIRLEENLEL T TWVWARE, EFEORAICANS, LT
By H—ITRETHILEHRIBD S,

6) Bt T, #tE2ERT 5., (P ¥, RV v 3EE)

@ DL FR

Fyvd A AYPE  DEE

..f\./Hb ‘‘‘‘‘ -
i | 5552y
: i N>R

— ke
< KR

LL 2L vF EEBY
(REBELER(YF) AU

¢l @l U

@ A4 FOEE L MTHE N '@rr
Ut \ /
'__. Hi (R LAL L Oy T ¥ M‘EMJ : G} )

P = o %= —
Sl g = y ~ i3 n 4 "1 ' o
» g i & z b # L "
al | s 5 » | — A
T : T. 3 b . ¥ 1 3
; % f 4 5
1 g f 1 (k) BRLay

ERICLSNIABON
ERERICALSNS/1 hOER - BRCISEM



@ #BIEHE

(1) BEEHRT D,

BE2EAA vF (BAELAAL v
F) BEOTVAIREES R

2) MEZEF ¥ v 7 IZEYfF
Héo

(B) Fr v I/ vV KLEF¥
HbiREW D,

v 7 H

HREH-7 %av-yfyf\‘/ NIV,
HEBOULER v 7 ZlTHRSIT 5,

@ ~A T EAME
5.

[ZHER Y £F

(M
R
gﬁ
i
.

(6) A hDE

AL 9F) ZRRT B,

|
fbfbwﬁﬁauiﬁﬁL/-%% RA POTFICHERZEE, /51 b ?#/?fu/bvﬁfﬂ\*ii!
vy, 2EOHRLFTLo2MYE mﬂ%~¢ﬁ“ﬂ>¢—%hn TR TWARWR? FTERT
ET 5, IFPRIZRDLIICRETS ENMELL TV ?
() B2XMvTF (BEEL| Q) EE8FAZREL A —% (9)
[FORWARD] @5 ~1&|3. .

OIRRAE GRS 0 1R~ T
WARWEEIE, BEILARY, —F
QIZELTHEET &R,




(10) MEtO AL FEHTT, HHIT 5.

St E I D & AT DHE SIHIHIEZ DI

AARFOBAE

fiam ;

g 4 e - b‘..”'.-

o

INA BB W
B wure &

ARV, BEED 2 LT DIITH5 " L2 BHo. B0 GEIE, REAEL 725
P TIARL, A ROTERRET SO TR

(11) CIHIEZFHRS,

- A, BIEZEY & HIT1EEET Inm #ET.

-1 [E#51X 30 B TH B,

-1 BV 1349 0. 033mm (33um) & 72 5.

- MEREOHAL, XV OENEI OGNS, SARFEOFEIZ, %Y

DIEOENHI OGNS,
CEBEOLZARBBYIZYUTIZARALARNVDT, ZEHIZ/ XA TEHA
TAHRZELEEEHDAS,

(12) BRDT (B - %@ - i)

10 < FIIMESATVEDT
WA ES TIT R 6420,

e THELZHIZ5GE, YIVEBSMITEZ RS EUINKRB LN, TOMIZ
b, MLOBEOEFEZHE ZEHLEETH D, Pz, F—r] LWH, HDAR
WEBTIHE, VW TWVWOBRA, BN IAThonTWnaRY, Iz
PESTWA0, EEGEENETELH, HAWVTEATHEBEE L TS
REDRERNBEZBND,




TR TAEVEZEITRE S fafR
D Fryosny RILERETRER ‘

Fv v TRAHAN AVERY DIFTERETRAA, vy F 2 AND E, FX v 722 RABRED
HZEDVRATLEIBRE DD, BNLILIBATELEF ¥ v 7V FABRKIZEENIE, K
THETHAEMEND D, BEIORNIIE, Fr v Iy I~!1/7§ Hb"(‘b‘iclr\ EEVTHERT
%, [FRFICESGEEEIICEEDBEXSN ARV LT R

fERR7RIRE 1 fERR AR IREE 2
Fr v Iy KRN EOREE VE¥EERICARERTERBELL TW A IREE

@ EIERER IR OEMNEMT 2B

EEELTWAF ¥ v 7 OFBEFRAOMEBIZSIZARV, RN TOFLEDOHRIZIE, MIEZ
KL RIEWEDN, HLTHMETD I LIZEBESWTLEI ZEBHIOTHEET S,

T v 7 I3BRZE->TH, BEOEDITTSITRELLZRWY, U—7 (38 OERY4AL
X, F¥ v 7 0B5%E f».{rﬂ_ﬁ‘ét:.’i‘(ﬁo*ffif*tf;' VW, Mo TCHLESODETHEZIED L D
ELTIERBR, EFOERIZ, BEAZTNEHOEREAL2ADTEIET S,

@ MYLKTHEICASREIR
MEZHIoTWD L, 10 < FRRATL 6%—mu>m 5. IV THBEIRADLKRBAICED

CNRHD, LIEV-T, NI 235 Lc3Eed—7 ) ((R#ERE) 2FHL20nE
WIF 7220,

=y

O I NDEHR
O %+

O ~ Xy FOER

REHE
X RAHOVEER
X fEREEt, 727 t&% Y

H AR+ 5 =D Z— J L R4, fEEoRE



@ KD

SREBORCHRBNRET D, EERTHT SITHERTERZS &, kXEET HARM
HD, MBARTEOmDA LI, FLECKRALIZZ LEHRLTHHITI,

® YL FHEET 3R

SRBOYY < TIRIAME 25, Y10 < THMEE —HICEEE L TWBBE, TREEEST
TRZBRW, 810 < FORREICE, TEMORELZELITIEDTHD, PEESEBT IV %
FERALTIT),

® M&HLAFRRIZKYMENNNDZER

MEETF vy 7R0A4 2 (F54) CRETHE, MEONHRLARNEWEEENRHEL, o
BBTThTLESI RSB, B LEAETDICRY, MEE LoV EETS X 5L
T2 L3 HAADT L, FIZE2 T, MERRA T 3 LBbhB ARV &
BDEBETHD, £z, AEOACLEEDIT S,

@ EELTVWAFrv(2/3/ MOTF—TILESDITZER

B ORBM T CAREZMTTBHE, M heF v v 7 OFEIZEY R LE> TN,
FEEELTWAF ¥ v 7 T3 h2EREEB L, REREREPS T TAL MAKEET 3, &5
W, ERIZIVEBSSET A TN DB, F, BB LN PR L TAERKIC oA
BEERELH D, BLERVDIZ, BEEVAZ LTS EXIT, EH AR R-TEV &
IEDENTLEIZLTHA,

TERREEDFILENL TR E LT, EELTWAF ¥ v 712, ARF—T e 52T
LESTEMRDB. FY 7T, hRTF—TNERDITAZ L THERIIAKERIA—EZ
FTBEOREIC2S, BRRVWEIZ, A/ FOEVEEHTITILEED S,

FHIFED Accident Investigation
RENE TR AR

feEEs HINLEEER (veRxT 4 FiE
AYHRARE Y i1 ;

RriL, 86 4K, HEMd, SV TRUETH, FERAYSE A IV Ob0 L), BROEWAICHYE |
FIIEL SBEHREREDORIZHR L2 > TV, IMIAKD Y, U—27 E— XN FYHLEH ST, |
B, APEFIINSETHEETTI I 75 LA TV, FREREAETIMEETRIZITED L) |
L& LT, EDRFE o7, B, EROTWET—FPLEATHEYHL, ATFAMICE 22 ho THEICE |
ERENTLEST=DOTH S, BTHOEEELZLTWEBBADRENCRSE, bbOTTHEELRL |
vFZBEL7=b 00, BEBEICE L, A XEE CHET S IMICEREZRETVIzEN, HBARZ ML |
tcmméﬁﬁmﬁﬁﬁﬁﬁotmﬁﬁéoﬁ%@%A&akbtﬁﬁd,7w¢t —AZRE LIZEE |
LAY EEEIEIEEICR > TV, o THEEIMIA%Kb-T TTRABEEL 2, [F |
CEHLTEDREW, EEEOTEE &uhtéom,:wﬁﬁtué% ERMBED, LOLIEHYERE, A |
CIREEIEERICIIRE SN TV AEERRDTWEL VS, BT, [E2HLTEDEL] KFbICS |
BB, ARERDO—DH 72T 2V,), (T, TEEAZ=H/ (1999 4 3 B & No, 534) ) i21B#) |




TA R AABRBOIODEZEHFETF AL
— 7 74 A fE % -

774 ZADFENWE
O frde

D) DEOOVEET EFRETLIV) 2EAT, BBTH0EENLERL, 7TV

(=

HDH~VAY NEERT S,
2) REOEZ, B2%AICKRDY, BF, £721%, ~ Ay hOFIZARS,
8 BREIA—INEERT S, HILEL BEOLENLREI-ITNEERTLI 28

DD,

1=

4) R LEF, BRARVZFRAL, giRZ L cMOORT V20T E, £, LEOR

. OBRWVWEEREAROBRAANS, (AKX, (XEKy, Ab— hOFEHIIEIL)

5) R XA ERBERLILLREENORELTTFTWARL, EEOARICANS, LT
By A—ICRETDHILEHLIBD D,

6) BLTF, Mt2ERTH, (P&, RV w3k

©® 774 AEBDLFF

@ #BfEFE

T

BENUFIL

T4 £ T(288)
FEUNEIL

ey

XEiEHRl

(1) BL%2HERT 5,

YRS OFF D4R HE % BE2R

2) HFLOEEEEEIZRD &
HNZ 2D~V MLE %
BTz 5,

3) AT = FInek=
Ly NERET D,

T RINOONHRHDONE L
by FORBREEDES,




(4) MEE A RITEY 1T

WU ARRTHE DS S 2 RES

60

6) EHTET=VFIzg

bablcEE L CEEL TN, B
BHITETL-aM™Y LB fHT 5,

(1) GIBIRSRNLE~T—F L
EBBIED.

=
LUE:E 2221
NoRIL B

8) HEEZMERENLH
Imm DF S £ TT 5.

(10) ZEhED N> RAZEL
ﬁlyﬂﬁwv%Fﬁaz

T RINDAERIMBREE
DNEYVOHTIEDS,

(11) 809 ATE S %257

=

=2

| —

(9) ZE N> FLZEET S,

1 E8) D A% EZ 0. 25mm (10 B ) FREICERTE L, XY 7—F %M
ELAEIETUHIT S, ZEHICUflMzERS,

(12) => FIAEHRER
99T

T FIARTARYELS0
©, BPEEREEL - &

(13) A S (BHE - BE - FR)




7 T4 AMEEITH D fER
D Frvony RLERIETRER ‘

Fx v VRNV FAVERY DR TAL v FE2AND L, Fx v 7y RABRELD
NZEVRATLEIBRED D, BNLILIMATERLEF ¥ v 2y RABRKICY-HIZE, K
THEeTHRRENRD D, BEIORNICIE, TEHEAY, TN ELABICEEDBEENNS A
W Z TR S,

faR AR E
EREFERICAER T ENBELL TV A IRE

@ EEREIDICIECENEMT AR

774 ZAMIOPLEDORIZIE, MIEE L REWDh, 5 THa5F0 5 bIZEM T
DSNWTLESIZLBHHDOTEET S, £7-, THIFMIZFEEZEI 20,

TY v 7 3BREY->TH, BHEOLEDIZTSITIIELELELY, = FILOERY LI,
TY v I/ PREEIELTIETIToTRALARAWV. HBE-THLESDOFETHESIED LS L L
TRy, EFOERIL, EZEXAThEHRORERL R3O TEIT A,

@ YIYLKTFHABIZADRER '

MBI ZHEI>TWE L, G0 TRRATL B3EERH D, IV THRBEICAB LKBEIZES
BB DD, LIehoT, EBNT23 5L E3ReT—7) (R#EERE 2E5ALA2TAE
[AISRZAAN

@ 91Y K FHAEET 5EHE :

EBOGIN S FTWEIFMELERS, IV FRZY RINMTKE > T—HICEEL TWBEES,
FREZESTTRELRY, 1V TOBREIE, TEOEEEZZ2ITIED T, hEE
REBTITUEMERALTITH,

® IERBBIFEUIER

BRI LE LT TR T E2THZENEVDITTIEEREEIN L TWVA L X TianL,
RITNVTAY 2Ly, ZURINRRYIALVREDTAEZBREELEZY LTNEEXTHS,
REREELLEEZEZTVT, HETHZ¢NRETH S, AV B/ aXVDHLEL, = F
SNDARBATRA v EZ—LEALTHEZ L 2Bt T 5, EBRMEZEIATEIX, ADELH
WEES HUWMEBIZEI A = LN TX 3,




® KkBEDfEE
CREZHIDBRICEBNREAETD, EERTETITHER T E2M5 &, k%%f%ﬁ&m
Hd, MERLTEOBRYIALIZ, FRITAHILEZ LEBALTHLITY.,

@D IEDTISARBEBEEILIER

77 A AT L R TR TR TH A Z L 2 BHET 2. T— TN D%EY Fa %
BADTZLIZED, TRIZKEREENEHEERH D, Z0HE, TEORER T TIEARL,
T7I7ARBEBEOHEBORRERD, TN OB HFRAZHERL, QBICTERXB Lo
WESITEEZTTS,

TENETIZL AR
7I7AAMDERT —TND LI TESER2HE SRV, EED, HBWIE, [FEEETH
(25 oFTTRDEIZEDL TL AER1EH 5,

EBRITH o - Fi R TERZOH)
- CIEISE T B/ HER/ THEF DO NBEIN S
» VaZarotllET LTER2E L L%, EEREE-ELF ¥ v 7 RER
BIZERTDITF2ESTTHEELTWL 25, BBROMOERHSICHE
PREIAENNEZE T LE o,
> XE: BRZU->THLTEAEMEILETAE TERESITR,

s BIRBAR/IER/Fv v 7y FARME>EERT 3
> FryIAVEARF 2 IZRS o RETHRBEES X,
TeF Yo I\ ELRNREER] -,
> MR EBRESFEIF Y v ZIIF v Iy FABRIESoTWRWI L2 EEHR
BY D, ZOMIZHERO LIZWARoTORVE, Frv s EFARERTHL
ROV IR EES,

ETRA TR

I}

» BEREATUTVESERS/FEAR/ ER O Y FOMEICHIX B
> HEROYY FHAEICHIS 5
> XK B CTERRENLITSFICHIEN S FRTAI LB THICSSVRT
KERTH 2. ERINTEORRITEAY IZIT I,



TA B ABRBDIODOREFHET XA
— B W fF X —

Ny RY— (B8 - RE®8) oW
OF: "¢
1) DIEDONWETF (BFRETIV) 28075, B T5025hEE, 77V
HDH~NVA Y NEERTS.
2) REOEIX, B2BAIIEND), BF, /2, ~ Ay hOFIZANS.
3) BReEd— I/ NVEERTS. BEEAEOREI—INVERIER LT DM, FEICE
NRVEIZERT 5.
4) RO LE, BRARVEERAL, fiRZEHMODORE LV 200F5. £, LEORE
BREVWEEZIROBE~ANS. (AR, ¥R, RAH— hOFRITEIL)
5) X7 ZA BZERERLLILLREENLEL T TWAEIX, EEOARIZANS. 4L T
Oy H—IZRETHIELLHEBD S,
6) BT, Mt ERT5. (Fr &N, RV v 3E)

@ #HEBROLH

JaF/Y © TL—L
MEBRC Emeli

A)Lhh—

X1. FEBEOEMALH
@ HEBDOLIMEES

YW 77 ] TR BT AT BE~T 1A
g JE (@) ¢ 128 mm
90" SlBT A (M) 115 mm (W) X 150 mm (H)
8 iiE (@) ¢ 76 mm
Gl A (W) 76 mm(W) X 115 mm(H)
@ U)Wk EE & 3 E o BR
ol wg | 70" il
(e—&—1l) (#B41)
ATV AEIIERESN | 24 MPM iR K
iR, Bk, & 36 MPM o o
ThI=oh BRER 60 MPM 5.5 N




G HEBOBIEFIEKEENEONHAIT, LTEELTIELAY v ZITHRLTTEE LY. )

(1) BRFZ7Bar | ) MIBOLH S iE
Y MZELRAE F—F—p I RTVERDD.
nTniznwZ &% SN R ANR—FFRITS.
FERL, L hAHAN F—F—%3L LT, L hEEDD.
—%BT 5. Bl @DEE2BEICKER /A FAOREREEIZZ2D L5V b
HIEEIZZR2B LD BT—Y —zhit 5.
W) MMIBEHF |5 T—F—nvrxTrkED, T—F—2BEETS
IR 6. VL hDIEY B2 E8T 5. 8BY E/IE, ~AhEETH
Lot} (Bkg F2E) 10~15mm 7= L 5129 3.
?.mwhﬁn—%mt R THA—REAM VWK I ICBEET 5.

B~ W DD o=

(2) ﬁéﬁﬁw’&ﬁz) (3) RSBREBZUMRSICEAETS. AN

BIRAA v FBOFF TH 5. PMEX LB LT R LBV BE&
- BRBEIZADBWZRNWT L. )\u’k‘%fzzf EEEPAREKIZEY b1 5.

/\fj:, \__;{Lf\ogf}'”l)\‘/ Ky—2z

EHETHZLE2ET, £iIFiTkL2V

LEEETS. _

J aFAOBRANFHREZATVWS (/=

HADT=BHB72Y) . XK

J aABRBRETHD. X g
ﬁ%ﬁ?&,$ﬁ77¢%3/t/%m%t Gl
IATe.

b R TESRERD EHN
Bl LADGTET / aFAoLL
FANZ D L HICHET 5.

(4) BEA BNy —%4 1L, 7L—20%28L | (6) MEEAAL R (FH) IZLoMVEEAT
EiF3. 45° HIFI-HRETEEAR by — EET D REREBEZMBIOERIZE T
_n;@ﬁ%c@mfé TEET D

v

IL—LEE
BEZAysi— |

H*er/ﬁéuﬁﬁﬁ

l ;vrz
IR




(6)

-

W ZEIETT S 5E, MESRERE
2.

(1) AEORL22HRLTHDE, BRAL v
FrEANS.

8) FTLOMY ZL—LAZX22NE,
2K V7V —2%TAT. ZL—2 %
W LAMATTE A0 TiERL, 7L—20
HETHUZLH129 5.

IL—L |

(9) I 2IZEEMICERPOINEDT, 7
L—AZEL EIFT, 45° IR ETE
SR My N—ICLVEEICEETS.

(10) MEZE/SA 2D B4,

(11) 10 < FTORBEITH.

(12) ZV—L & KEMBIHREL, BELR by s—2»iT 5.

BRT 77222 bip

bk<.
© RBERDOL TP L UERE
7 —)— 1
; Ll 1. KB OGNS
1 7_!}_E S ﬁ]%ﬁﬁrﬁé
S _§$, PEh R BRREE
it e ek | B GERLE) 10 mm
S ) WEOER 7SR (W7 ASHR) | 20 mm
S ! HiR - G 15 mm
- el == TIAF v IR 30 mm

mbRAR—2
RUftI+a

EEHEOEH
EBIRRAF

2. AEEROKELT




@ AREROBIESE

(I)BRAA vy FBENRTWBZ L ZHER
T 5.

She

BR77 7%arty MZELAD.

XEKD LS IZOHIABR X
TV 5 & %13 OFF DIREE

(ID) Gl 2B DOELETEET— F&
TF5. TRLA—FETFTIFTHEET
HC¢

TE&H—F
:@/nﬁgﬂiﬂ

—REH—F

=T

KBE2H— FIZRK80m FTHITbhD.

(IL) G132 EHZ B o T2 HEY OFEE %
B, KRR OEERIEERESRO
YR, EEHBE-ETAEZELTRET
5. ROBYVOE LI ZABMERTE
HEETHS.

oz omER, BEREL
pWicE, ) aNoE
SR EAEETHS.

(V) BIRARA vy F 2 AND.

N

MEKD X HIZOHIA R Z
22U E XX ON DIRKE

(VMBI 2oL Y LEIHFIZHEL TUFF

MRHZZH oD T
Hx#BesnTHL.

TINo TIHEE

DA LAEZ Lo THMT5L&1T, AE
A REFLDAEIIREL, AENAFT
MEERTLIOCLTT—TVORENTA
FOEZEDED LERPHS. FATOMO
GEICHERT S LBEENRI RS,

il

M

BEHAE

(VDEXRTH., BIRAA v FZEOFFIZL
BR7S72arwr bbbkl

(DY < FEFEL, REHA FZE—FBT

EFTTIFS.




CIMTEZEIZRE S fERR

@ EBEUNT SER

WIARDGAETOHADFRUCFEFEZB VI A LARWN., REBROEEXDERES, FNEx0T
WOITHIBERTTH Y, UK THIBICIEIME 2T 12/ &L T5. 72 ANBER L, 4
NEBREICEIIB R RV FERF T/ 2 FIZE -5 BBRERHS. £, BLERERE-T
DLTHERT L—FRiIZE»oTLEDRWE I REHE LB,

EFOERIE, BEAFThEMORRLERDOTEITA.

@ YLK TFABICADRE

MEOEI OB, 810 < FRRA TL 3BE0H 5. TV TRBAIZAS LRBIZESZRN
WHB. LiehoT, UMM T 235 L 23T — 7 (REEE 58 LRTATWIT
720,

B
O F—JNDER
O %F

) NV Ay NOER

) o

Tt
x B (ERR
X WERER, 722

K3. BExRETH-DOIT—T L H4.¢%®%§

Q@ KEDREE
SBEREZYUIT 28, BENRETS. (EELTET MBI OO E 2
FERBRHE2OTHEEDLETHA

@ /AP TRATL BAER
JaAFRNERET DL LUNAEREHB. 8 ‘%V:Zﬁ¢%%%;5$ﬁaﬁ%§ﬂfbé
DOTHEENNLET &é.ﬁ%%c/:ﬁwv 3 2

® LREBRIBEINBER

RERET —TNVCEELTWABRL b« Fy FRREI TR &, REIZRENE L TEE
BRIMIAHERO EICF2UIE LT LE ) BBRAELS. F7-, EEFITANL FRKTED T
RENENDERLHD. (EERNIC, APEBEZT—TNLICEELTVARL b - F v MIER
BRNWZ LEHERT D, XBEARANBH L8813, BTREZ Y ZIT8METS.

@f\/hv —TUMLTREESBLHE (BEZ2E-TFTUS)
Vagay (TeF—nNaRY) =—#E) : HolFVEHMIZ, IV FRo—SolliziEEoTA
TV EEER - BETAEDHIZ, Ny FY—TH 500,
FRP, CFRP %&@Vﬁ E %ﬁﬁk@AHH ) A FABRBLEDIZAY FY—TH~T
B2\, B2 ESTFETHIHS, G FL L,’:%’v‘i‘ft HPAHENREIRTE S X D IZHH
MOETHEREL, BELTRTS. I TOBES TR XS LEL, MBEITAYRAT LI
ELHERBHS.

B
N
(%

3%
SioF
R¥
<
O

(-mr
R} !
R
(it
<k
(D)
(1
B
t‘l_}f
i
R
A
]+
N




FA LU ABEREDE-ODODEREFEE T XAk
— B B 1E ¥ —

T34 F—, XVIT 4 RAITH U F—DFENE
® A&
1) 2IE0SWEEF (FERIETL) 2FHT2. B T50250EIX TIHIZ
HBH~NVAY NeERTS.
2) REOHIX, B2%AIZELRSD, BF, £-E, ~ Ay hOFRIZANS.
3) Bad—/ ) (PBHERSE 2EFHTS. REAAELREC LLLEET—ITNE2T
5.
4) R LEE, BEARVEZFRL, BiIRZVL#ODORE 2T H. £, LEOHE
BRWEEZRFARVOF~ANSD. (AK, ¥RAHRy, AH— FOFRITEL)
5) RV A ZERBFERLLILRLEENLEL FIFTCWAEIX, EFEOARMIICAND. 4L T
By —ITRETEZLE2HRIEDS.
6) tF, MEERTS. (&N, R voN3EELE)

@ WEES T4 v ¥ — DR EALFR

1. KDL
No. 4 No. 4
1 | E—F— 7 | AN =277 b=h-
2 | R oF 8 | o
3 |IBEE 9 | N FuAyxAb
4 |EEHIN— 10 |+ b
5 |HA Kb — | 11 | 4
6 | = 12 |ERE=—F

X5. WEET T X —DEELH

® Vo4 v F—DiEHiE

(1) BR7Z7Barvey brbkITTWAZI L ZHA L%, ROZEWEREZITY. (B
ERDBNITRZ v 7IZHETH)

YA RAR—@BEVEEEITRoT RN &

V= NZTOBIVOANRR—I T L—h—OBRY AN TN &

BAEIZVDVEINB A TWRNWZ &

BARQE Y —NVZITOOMREMN 3mm LLFTHBZ &
MIEEREETAIZONTHRENDENDIO THLTHERL T ZZW
5. AEET—TNMZEELTWARNV b « ;v MIEABRWI &

6. WMRDT-DIZENEITOATWVEZ L
¥ 1~5 DIEE, ABREZIRZ v TIRITIDOT, BFRIEELZEDRNI L

fa—

P 89 B9




Q2 BR7Z 72T —7NVTFDartvrk
IZZ LiAK, BIRAA v F@Q&xANSD. 1
DEOREEE () 2179

¥ HERHTIRR D ERIZSL 720,

X arvery MR TF—F N iz WD L a2
BT3B,

X BEEYE, RERILARAELEZHEAIZTS
WICELELT, A¥ v 7IZ8ETRZ L.

@)Mﬂ%%ﬁl#béf BrElZ1T 5.

TFHIEFOHE (KBHEBEORDHFEEL2oTNE)

(4) BRAA v F 290, BREDT-DIZEIR
T3 T karky bkl

(5) HEIMZRBRT 5. BEZENIZR A
EFRWVWEHIZEETS.

@ N b F— OB AT

1) ~)WVHRERE/)T

< %/74/?mwbmmbﬁﬁ/ﬁbﬂb&?éﬁm;&y?4VF&»b@

R ZREITAHIZDOD )T
2) BRAA vF
3) w4 F—H—P

> MEE~AZ—F—VIZHTRIT LT,
(R OV T4 T 21T & EIERRBR

T2 N—
4) NNV RS UF 4T TF—T )

EEOAEIIHMEZAIY LoD,

> MEEZBNT, RV UTFTo o TTBEDDT—T

5) )V M F—TNIBHE L N—
6) T4 AT T—TINAHERE L /A—
N FTAARAIZT—T N

¢ MEIZBEWVWT, TARIV VT4V TTHEDOT—T N

8) AN—FEHE/ T

¢ NNV PMORBIZARFEDEDIZAE I NN—FRVNTEXIERTSH /7.



® N T4 RIS E—DBESE

(1) BRFZ 78 KT TVBZL2RRL | 2 BEREDT-DOERRREEL 2.
b, ROREWREIT. )V NMERBEE T 4 A7 ERE L THEf
l. 7—7 V0 EREBRABICTESD G R D,

AYERLOREIPN TR L
2. A= (WYL b EEOBHAHIA—F L
OERDENT N—=) LT —T 54
SNTFEFIZRoTWN RN E
3. ¥UFT 4T RNV EDEYBFHT
HDBZE. FAATWBESIT, L
FRER ) 7O L VIR 25RET 5.
4, o F 4T R RRH T 4 v :
T TALAIBMEETHDHZ L. RINMERDIEBS
NIRRT 4 AT ORMIE, AF v TDTK
ERIOOEREBEETITHOIZ L.

(3) BRAA vF (K6. @) BN TWS | @) BFRAAvF (K6. @) 2An5.
ZEEHERTS.

h
TARYERDEE

BRI 72T —TNVTFOaryty boeE
LiAte. a2 b3S, T—F N kT
WZ L ZHERT 5.

(B) Bty Tov 7 - Ak, FRIZ, | (6) FEIKTS, BRERAS v F 280, BE
F4 R I LY TTHIS. LBEERERT S

B DR R BEME Db R 25T )

® VTS AN DORBTE
. XV T —TIBRELNN—(H6.B) 2ED, HrT 4TIV T—T N (H6.
@) ORENTEDLIITTS.
2. RN N— (BHRH) LW Fa— (B) 2BV 54
3. ~WIERER/ 7 (M6. O AKERMOATEICH)I > THL, 747« L
FOREREZFEDD., XV KNRE)TEHLTHLEN W EEIE, VNRIE/ T2E
WZEFT EH LT RS,



(92 ]

Yo F 4T XV BT

HLWH T o7 - U 2R 1T 5. A»bﬁ@@ﬁﬁm —&HLoF—) —
WIZET, RIT—BToOKRxL7—1U—0B) Ic#T, BREICEFEFEOT—U —(O) Iz~
NBRIE ) TR ARBEENSRIEICAA> THLRENB L~V MEEIT D, ~V NRE/
7%#LT%@%&M&%M,Aw%%%/i%&t@f&#b%¢<ﬁa
—BREXRT—V—@B)ZFETHL, VR FoTICEEL TWANEAREIERD
LHERTH. IR ThIEBEE2THEEE, “NVINER/ TZELTT—V—0D
EB*>RETS.

7. AEERED D A—NE

@ HoT4vT T4 AT ORBTE

1

2.
3.

4.

0.

FTARAIT—TNAERELA—(E6. @)% 27FEbIIHL, TARIT—TN
(Me. @)WY HNT.
Yo T AT T 4RI EIINT.

FARITV— M BF LR ZAZERTS. F—Blz=¥ /) — V2 RHBAER
THERD. =& )—N L H—PiE, REFEVIIZIWL TV A.
T4Z¢7V—~n¥@,fwo__%£§‘t%,§,\*/*1/7 i

#/74/7 T{ZﬁﬁbohU%)HToﬂ WBZ LZHERL, BT 4 R7
F—TNE2ODFT L A7 T—T NVAEHREVAA—TCREHET 5.

® N ETF 4RI P FE ORI FBLOT 4+ 27 OfEE

YT 4T e YL b BT g2 T AAY
R i BE RS b B
63806 #60 = B 63704 #40 Z= RS
63808 #80 63708 #80
63810 #100 63710 #100
63815 #150 63718 #180 A
63832 #320
63010 N7 £ LIFHRAI




WFEIEZEIZRE S fERR
@ EZHIS, BOMHENEZADRER '
FER L CWAIERIZIER NS LENDGEHREH D, BALENRE 2D LTHENERIZ
MR- TLEDLRVWEIRESS LS. EFOEHIT, B2XAThEROFERLERZDOTEL
T5.
WEET 74 ¥ —2EHAT 5, Hﬂ%ﬁ@%%mk%&%ﬂ<tb %ﬁ%khé%h&
DRELHRET 5.

> A RAN—DPLoMYWEEENTWNAEZ L

» V— T EEAESNBOMREN 3m LT THA Z L.

B -~ ORMIE3mmEAA

@ HIYBMHBEPERNIZASZER

MELZHTEI L7-B, R RAET A MEBIZIEETHY, BITAD L RBIZEIRNLLH .
LTe3oT, SEINT 235 ¢ Exi3ELT—7 0 BEIRHE) 2FH8 L20RiTVWiFRY., 7
THILENTHIREI—TNVIIHESRLH DT, Zhz2EH75. REOEREL, R
BEOENCREI—INEERA L 2TRIERS20. it ¥yEEDIEANEAZ L 7= O IZB5EE
< A7 EEFRLRTRIERLR. XEME, B AZIZ7 79 THiEL TWL 2,

@ XFET SRR

ERZHHILIZER, FEEICHRVBRRETS. BIBREORVWEREZHEITISHE
FELTVEIMBBRA o TAELZTEEREHIDTEERLETHD. H*«»mﬁ< fd,z’l
I, 1ERZFH L THHEIZRF.

@ WIRL-EANRATL BEKR (MET 4 0 F—DBEEDH)
ﬁ—ﬁEﬁﬁ%L*mé%A EEE A ERE) L IR~ L 2 IZIRENRET L Z L RE V=D,

R HH EREOER) ITEOZ LidEshc L TR LRV, 72, 1 ol EoRiEeE (i)
SEThLERT .

A ORE CTHEZ L IR LR, FEEEIIEMOONIIHBVOT, BEFEHORREIZ
5.

® MEREORER

BHAIN-HEBE TR R2ZRPICHELL - REETAIEZRAEIED L HEBERIE
3.  RMEERERIZIE, TS =LK, K, 85K, BRERRERHE. LNV —%
FEHTHEEE, SRARBREBZEBICERTD. V74V F—2 RT3, B2EUTT
WK EITH.

® avtr DY a—bREDER
2ty bELRAHAICEEEHENEATDIE, 202 PR Y s — FLTRETDER
NeHd. MEEEZRITI L &1Z, ave  bBMEEBDEIZRWT L 2HEERTD.




TA BV ABRBOLOOREHFETFA L
— N BRI EXE -

R—VEDFENF
O MR
1) DEDOWZiEF (BFRIETEV) 285035, F23502ENZHEIX, T
HBH~NAY NEEFERTS.
2) REOHEIL, BE2RAIIERSL, BF, £/21%, ~V Ay hOHRIZARS.
3) BRed—INViEHTS. BEFEREOREI—IINVERIEELTHH, (EEICE
N2RWEIZERT 5.
4) EMOLE, BEARVEERAL, BiRZ L LBMODRE 20T 5H. $1=, LEOHE
MEWEZZIZAR OF~ANS. (BK, ¥XR, Ah—hOEFERITEL)
5) R FAZRRFERLA/NREENLLEL FIFTWARL, EEOAMIZANS. 4L T
By A—IZRETHI MBS,
6) BT, EtEEFERTH. (P&, R voN3EEIE)

@ R—NEEDLFF

AR S— s aid
I o
E—5— T lE

— [ =55 \ R

R—L : / =

D—9F—=TI BRRAAVF ——

BEE/\UFIL

7. W= NVBOZELTR

FULDOERYFHFIZERT 3. ET3808H50 TR TN
NERNT &,

FrvoF—



® VL rONTH

=k T || 5, ==t | e g ——
VL k T E T
DT FH

13E — 2% K3 — 4% — 5%
[E]#RE 690 rpm 1,070 rpm 1, 560 rpm 2,280 rpm 3,200 rpm
E%# U ~
DS 10~13 mm 6~9 mm 4~5 mm 3 mm LT

@ R—NEEOBIEHIE
(R MEHCIE, REBITAMBIZE L ZFRVFTORVFREBITTEL. EVARVFIEE
BOLETITEGRWNS &,

(1) R— VN EES |~ MIBOLEHIE
ZARLVE Ty bT| 1. RAFA RRA—DuY I ZVEED, T—F—BE2R—LED
LoMmWBEEENRT A7 (R,
WARZ LZRERT| 2. VWM INR—ZEAELTWARDEARTEHNL, L AN
5. BR7S 7= —%MT5.
vEVRMZIZLAE| 3. FU () BIZLY, VUL b E2T—U—0D 5 2DFDWT
ATWRWTZ 25k nMThF B, (VL M7 — U —2kt LTS T EATITH
AL, =L bhhRA— it5.)
RIS, BEUHI| 4. T—F—HE2FR—NVBEOKFIZZINWT, RF7A R =Dy
BWEILRB L HITN IRV ERED D,
NV MLEEZFREEST|
B.

UL R EET

(2) MBtZ A RZEDHT5. REEES | 3) FUALEZRIRTA.
FABRIIMEOTIZADEZHL . KD
BIIMEBIOE LV D LS 2 EES. KRKEWRZRITZ2HE1E, PlOhbRER

BORINVEZERTAIOTITRL, hER

XKEWRDOBEWINAA A ZFEDLRVNDOTIDO| BORIALTTIFRZEITTLL, KELE
EX%2EMET 5. DREITIEEEZITO LBV,




4) FYovZIZTFUIAEZRYFITR. (F¥
I DIAFORD I H 1 AFOTIZF
Yo7 X —%2ELIAR, E~EITEF ¥ v
7 FSRDOIDBL . FUNLEZELAAR, F
¥ v 7 X —EA~NBLTHOMITS. Z0
L, SO THEIZRD LS IZHD
it 5.)

(5) U—oF—TNOBEILRET 5.

MRNARAPI =7 T—T MRV bR CELY
FUTTAEENTVRWES, (2%
V=07 =N TALTEXREDL
IZE<.

MNA AT = T—TNMCHBERLEEITD
SEE, V=0 T7—T7NVEEN Y L ERE
HIBEEICEETRBUICT — T AR TR
HDOTEETS.

(6) RBATIRSDORELZITH. HEBSELS
BIEREHAE T v P2 —FLICTETFTE
<.

(1) BRJT=WROALEIZ KU LDk
DEIINAA ADLEZFET 5. BRD
B, EEV—IT—7 A0 LIz#iET
NEeRITHAMNBIZ R VOERENEES L
S I\THAET .

MKNRNAZAZERDOEIZTEEL Z VX D IZHL
DEEZTLD.

8) BEARNV NHAWIZCEI IS U FTA
A AZEETH. BROZAIL, EHECH
275 T TEETS.

9) EOVAYEFLVEDSL DEIL, BEHZX
ZETA. @#@@/\Bﬁ TEEEITH L &
1, M”50 0EEL2Ey RS

(10) #EtE FUNLEERYSL, IV TD
WEREATD.

BRI ERITHE S fakR
D Frvox—ERETRR

Ty 7 F—ZRIMFIIREBTRA vy FEAND L, Fv v I F—DPELACEIRAT
LESERDHD. BOILRATE LT v v 7 F—BEICE N, RV &3 2 AR

H5. BEORNZIE, Fx v 7 X—0BfVTWawnT

LEVTHERT L. [FRICEEREE DI

EREOEBEEENNRVHELTHETS.




@ FEULER

WRABETH FILDOTIZEFZRBTERLRY., F-, HALENRESED LTHEK
BRINVZAEAPoT LEDRWE F RESRE L 5.

BEFOERIE, BEAFNEYOFRRLERZOTEITS.

@ YK FHABICASER

MEOLIET OB, 10 K FBRRATL 25680855, IV THBEICAD ERRIZEIEN
WD, LiehoT, REGMIT235Lxideed—r)L ((R#EIRE) 28HL2THITW
g2V, REEREORET—INERIIEE LT D2, ERERRVRABZERTD.

@ KEZEDfRER
CRZUMWT D, BEDBRET D, EEK TR T IIMEOOME2ZMS &, kEE2TD
fERAH 2D TEEPLETHD.

® MR, HBHWNE, #MEHLEYHITREE

RUNADBMEZ BT 2BEICHEHI R E RABRDND . A ZALMEEZBEER /L hPCHL
7T TLoMY EEELTWRVWES, FRULE—HIZEIYVHL, ZRICX W F2E5E
R D, FRIZBEVMBRREWRZRITAHARICEZVRT VWO THEETS. @ EE-T
b, XM RAFLowY ET—IF—TNIZEETS.

® YLK FHEEET BERE

EROUD L FTIXHAMERD. I K THMEL —HIZEE L TWAEHE, FRELEST
T2LR2W. IV TOBREICE, THOEESFEIZED ThD, NEESEBRT 7V %
FERLTITS.

@ IEXBBICFZEULLR

BMIZ LTWTHRL T A2 T2 RSV OITTHERBEZESNL TWD & & TS,
RTVTAV Lok, FIAEZBEBELEZY LTS LEETHS. TEREELLEEZLTY
T, M52 LBRETHS. AV F/aXVOALFEL, FRINVOAZEATRIvF—L
FLTHEZLERETE. ERMEZHIATRIX, ADELAWKES HWHEIZESZ &
NTED.

FUILAMRIZH & ZER
FEWEbol RU MR, BT RIAMF—RIZET. Fxv2iZo0kFzE, H5WE, 1EE
BORICHELEZEZTZICLARY., FIMIARBIRTHEOT, GR-oTREDOLEIZELTL S
BB H D, £, FroZ I EHRELTELE, 2B L ZIT) 2000
LT T HEREH B,

© R—ILBAENZER
R—NVBOARKIZELAE L ARLTW. BN R— A EBR RO LICET T2 & RKREHITR
5. R=NMERNVE « v bTEEBIZLoMVEELTERTS.




(EEZR&ER]

3 iR K&
ZEBE T 28 3% I ER
BIEEE oty 2R T 6 A FR
AE-REHEE  LHEH-#N FF
EHREEHEeR TES-BEE BEE RE
F-SERaE  THH-BEE FRIZIE—ER
AR -EENSRE  TER-BEE FEn ¥E
%8 (=S - R EE ER
%5 HEE R - P F=ik
%B AR B5E EA
=] T8 2% L fEt
=B LELBHE L — B KiE &
E= EE AR — BB @ #¢
=) AR FE MR — AT Rl EE
(o 5—#EA]
Hee%H R K&
L h—E T80 #5432 s
AE - FREFHES Frgey Seatt B e AR FE
TEEHh- 2% Al ikt
T S AT FE ME—
s — AT fAl B
£1 . EZTHS [ 200 o SRR i HiE
T8 BF BF —t
T2 AT iR W
T 25 Bz EEZ BT
SEILEHE L I— AE R
BEESERY - 0EE LE #F
il R EHS B A EE E# ER
T4E-HF == il
T &5 Bhgaz BREE—ER
5P - EHEE S B-HeatitE e ma BA
TS s it BE
T8 B Bn gHE
A —RE RERL

[E # % ]
BERKFARFERE L Z— (/=3 TFH)

{EAT: T770-8506
EEREESTREE =521
Bak: 088(656)8236
Fax: 088(656)8236
E-mail:  front@ip.tokushima—u.ac.jp
URL: http://www.ip.tokushima—u.ac.jp/ " center/index.htm



