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Dearreaders

This book is one of the outcomes of the EU TempusePrdy17138
TEMPUS2011:CZ-JPCR ¢EU-PC Double Degree Master Program in
Automation/ Mechatronica. Its main goal is to juxtapose university curricula
and to discuss the place of mechatronics in the education in engineering,
juxtaposing diferent educational traditions in Eyore. The papers in this book
present the experience of introducing new methods in teaching various courses
in engineeéng. The aspiration of the teachers is to place the emphasis on
complex eduational methods avoiding just memorizing and confronting
students with prdolems that they should solve themselves using their knowledge
and skills devimped during the education closely connected with the demands
of the presentlay industry. The authors tried to answer important questions of
education in general arad education in engineering, in particular, such as: How
can a uiversity teacher measure what he/she has achieved with his/ her course?;
To what extent could the knowledge obtained through the university courses
help students makeppropriate decisions vém given real engineering tasks?; To
what extent do students benefit from the course assessments?; How can a
teacher encourage iggendent and nestandard thinking, innovation, love of

|l earni ng, and cooperation amobgmostt ude
realisic al | y evaluated?,; Wh a't are the pur
evallet i on ?; To what extent can the resul

be trusted: what do the evaluators measure and how do they measure it?; do they
link the evaluation to universities strategic plans and needs of the industry?

Thus, in this book university teachers from Bulgaria, Czech Republic,
France, Russia, and Ukraine discuss teaching philosophy, goals, and evaluation
methods with respect to the eduoatiin engineering. The papers present how
their authors as university teachers in engineering formulate the objectives of
their courses, how they organize their courses devoting time to the use both of
traditional and innovative methods, in particular éotliring, laboratory work,
team work on particular projects satisfying particular industry needs; or how
class discussions are stimulated, how the information about examinations and
the grades are communicated, and how the class time is efficiently used.

Lubomir Dimitrov,

Dean of the Faculty of Mechanical Engineering,
TechnicalUniversity of Sofig Bulgaria
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METHODOLOGICAL CONCEPTION, PRODUCTION AND
IMPLEMENTATION OF AN INNOVATIVE PEDAGOGICAL
RESOURCE IN THE TEMPUS MPAM PROJECT

SophieBlanchard AdelaOukaci Thierry Chateau
(Blaise Pascal Uniuesity, ClermontFerrand, France

The European progm Tempus supports the modernization and
improvement of the quality and relevance of higher education systems in the
cowntries surrounding European Union. Tempus program encourages also the
cogperation between partner countries.

This paper presents one thfe actions set up to fulfill the aims of the
Tempus MPAM (EUPC Double Degree Master ProgramAutomation and
Mechatronics) project: The Hibrary. We will describe the methodology
mohilized for the conception and production of this project. Moreover, w
illustrate, for a concrete resource dealing with automatic control of linear
systems, the production of the-lirary. This work has been done by
collaboration between the ICT Center and the Mechatronics Department of
Blaise Pascal University at CtaontFerrand, France.



Introduction

The MPAM project was implemented to fulfill on one hand the need to
harmonize the Russian and Ukrainian Mechatronics Master, and on the other
hand to innovate the teaching methods and pedagogical resources available in
theMechatronics Master.

Nine Working packages (WP) were defined to allow the realization of the
MPAM project, including the Working Package No. 4 (WP 4). International
Hybrid Learning Space.

The ICT Center of Blaise Pascal University took part in this ptasc
head of WP4 (International Hybrid Learning Space). It was in charge of the
methodological support of the partner universities, including the assistance to
implement a collaborative and innovative learning environment: thier&fy.

The main purpose fothe Elibrary is to provide a collaborative tool
pedagogichy innovative, including online pedagogical resources that respond
to Russian and Ukrainian universities
Mechatronics.

In order to allow the project ingmentation, the ICT Center sets up 2
types of actions:

1. Writing methodological guides describing the different stages from
definition and conception of an innovative pedagogical resource to production
and dissemination of this resource. This action altbwiee skill transfer
provided in this project.

2.Production of an online pedagogical resource in Mechatronics,
appling the recommendations and suggestions made in the methodological
guides. This pedagogical resource is available in #ibr&ry. This parthas
been achieved with the collaboration of the Mechatronics Department of Blaise
Pascal University.

The purpose of this paper is to describe the procedures set up by ICT
Centre of BPU in the Hibrary MPAM project for the conception and
production of theactions aforementioned. This description is made using a
concrete example: the production of ahbeary resource in Atomatic Control
of Linear Systems.

When dealing with Hibrary for Mechatronics, the main drawback is the
lack of practical courses ing real devices. One solution that can be used to
overcome this limitation is &note Access Laboratories. It consists in remotely
controlling a real device through a computer interface connecting on Internet. In
this paper, we present an Open Source ptrajalled WeblakDeusto that gives a
set of tools to produce such laboratory.

The paper is divided into three parts. The first section deals with the
general concept of pedagogical resource productichbfary). The second part
presents the conceptigomoduction and dissemination of an interactive resource.
We present, in the third part, the Weblabusto open source project



1. Context of the Pedagogical Resource Production (the-library)

This part presents the general concepts associated to the modfca
pedagogical resource (also calledititary after).

1.1. Principle of The Hibrary

The Elibrary's goal is to build an online common library with the help of
the collective contribution of all project paetrs. It hosts innovative online
learnng resources in Automation and Mechatronics. THéfary values the
collaboration between project partners and promotes the development of an
innovative pedagogical approach.

1.2.The Elibrary: an Environment of Sharing Pedagogical Resources and
of Training

¢ . Learning systemsThe resources available in theliBrary are not
provided in relation to a learning systefihe Elibrary leaves the choice to each
establishment to implement the appropriate learnistesy selftraining, face
to-face tutored larning or distance tutored learning.

In a selftraining system, learners canusetheEbr ar y6s resour
themselves either out of curiosity, to fulfil a personal need, or following
teaer s6 advi ce. Il n this -laddya@dagdgbat | e a
resources to perform independently an upgrade of his knowledge.

The pedagogical resources can also be used intddeee tutored
system: the teachers may usethd E br ar yd6s pedagogi cal !
material to build their own teaclgreequences.

Finally, the El i br ar y 6s pedagogi cal resourc
materials in a distance learning system. The choice of resources and their
organiztion within the learning system are made by a tutor or a teacher who
accompanies the studda in their learning. This type of learning system requires
using specific technical devices: using synchronous and asynchronous
communi cation tool-sptoolsetd.. ng | earner so6 f

1. The tool Claroline 3]. The tool chosen to host the Eibrary is the
pedagogical platform Claroline. The functioials available give the possiiby
to set up a working environment easily understandable for any user.

It allows disseminating pedagegi resources, but also building and
diss ri buting interactive | earning systen

Claroline allows, in particular, organizing and structuring pedagogical
resources based on a learning scenario using the Learning Path todénirtam
guide the learner. In this case, the teacher determines the order of the learning
stages, the learner follows this order and at the end of a learning stage, he
validates this step using s&faluation exercises. In tutored distance learning or
facetof ace tutored | earning, the teacher
Tracking to identify the parts of his learning unit on which the learner
encountered difficlties.



The Elibrary may be used in a simple way: Documents tool allows
organizing the pedgogical documents in directories and subdirectories in order
to facilitate access to these pedagagresources.

1.3.Pedagogically and Digitally InnovativeeBources

¢ . Structure of an innovative pedagogical resource

ToallowEl i braryds pedagogi cal resour c¢
different learning systems aforementioned, a diagram of pedagogical resources
has been proposed in figure 1.

/ Obligatory elements \

Placement exercises

Refresher resources ]
textual

Pedagogical

Optional ‘l audiovisual

simulation

Complementary resources:
+ methodological contents
«  bibliographical contents

K Self-evaluation exercises /

Fig. 1. Synoptic ofa pedagogical system

Obligatory elements (in blue on the diagram) concern placement
exercises, pedagogical resources (the theoretical content) arelvaakhtion
exacises. These elements allow focusing the teaching process on the learning
process, and @as ur i ng constantly t he | earner
knowledge acquision.

The placement exercises are available at the beginning of learning
sequences and they allow the learner to position himself in relation to the
prerejuisites necessary to wsult the pedagogical resource. The pedagogical
resource itself offers a structured and organized content based on pedagogical
objectives defined and clearly specified to the learner. Theegalbiation
exercises are available at the end of a learningese® and they give to the
learner the pportunity to check if he understood and acquisitioned the
knowl edge. Thus, t he | earner I snot
conventional teaching process, but he is actively involved in the learning
process. Ina faceto-face or distance tutored learning system, according to
| earner 0s resul ts t o t hese exercise
remedi ation or adapt pedagogi cal reso

Optional elements (in green on the diagram) concernstefrecourses,
methodological or bibliographical contents. Thus, the Ilearner has
complementary pedagogical resourcesrprove or to deepen his knowledge.
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1 . Implementation of methodological guidekhe pedagogical resources
produced for the #ibrary are based on an innovative pedagogical approach.
This approach was developed in the methodological guides produced by ICT
Centre of BPU. The methodological das are the methodological basis for the
conception and production of the resource produced by ICT Centre. The
elements structuring this methamdgical basis are:

e appropriateness of pedagogical resources to disseminating formats and
the good technical préces concerning the production ofdagogical resources
(Guide No 1: Technical guide to pedagogical resources). Producing a
pedagogcal resource involves using different document formats. In the
pedagogical asourceexample, the resources formats weresemaccording to
pedagogical obives. The modifiable textual resources were used for contents
concerning knowledge transfer or for printable complementary pedagogical
contents. They have been also integrated in a learning stage and associated with
evaluation eercises they give the opportunity to build an innovative learning
path. The video resources were used to show experience or technical
manipulations specific for the learning unit. Concerning the dissemination of the
resourceexample, wedvored themost common and easily accessible technical
formats using open source and free software. This element allows a better
dissemination and acssbility to the pedagogical resource.

¢ indexing and dissemination of pedagogical resources (Guide No 2: A
gudetodocument s6 metadata i ndexi ngcal. For
resourcel example is accompanied by an identification form. The identification
form concerns general information (as title, language and summary of the
pedggogical resource), technicalformation (as format, size and localization of
the pedagogical resource) and pedagogical information (as public, prerequisites
knowledge) and so on.

e pedagogical principles for the conception of innovative pedagogical
resources (Guide No 3: Creation ohowvative resources). For the production of
the pedagogical resourexample, we made tectingical and digital choices in
order to allow a better acquisition of the contents by the learner. The granularity
of pedagogical contents and the conception of difigel pedagogical contents
are the basic elements of tlesaurceexample.

e modalities and tools evaluation of thelibrary (Guide No 4: Creation
of placement and selévaluation exercises). The resousx@mple provides the
exercises with automatic cooateon as evaluation modalities. This type of
exaci ses facilitates | earner so eval ua:
environment. We used the chain editor Sce@grale Sup for the creation of
these exeises.

2. Conception, Production and Dissemination of @& Interactive
Resource

In this section, we detail the three steps of conception, production and
dissemination of a geral interactive resource.

11



2.1.Conception stages of an interactive pedagogesalurce

¢ . Writing the Project charter for a Learningiufhe Project charter for
a Learning unit is a working document necessary for the conception of the
resourceexample and it allowed bringing togetheformation concerning:

e Project summary: unit learning title, learning system title, project
partners;

e General points about the learning unit: learning unit subject, summary,
keywords, asessment types;

e Description of pedagogical activities: pedagogical objectives,
methodological obgives and contents objectives;

e Learning contents and pedagogical actgti pedagogical approach,
pedagogical &ure of the resources, resources types, resources format;

e Remarks on the procedure: conception, organization of pedagogical
resource,asources production and dissemination;

e Resource delivery and provisional schedule

The project charter of the resowerample constituted a collaborative
working tool between the actors involved in the production of this resource. The
collaboration between the teacher and the techpiedhgogical consultant
alowed analyzing the cdext of upcoming learning system and the practices
that the teacher uses in fatteface learning. These elements gave the possibility
to identify reusable pedagogical contents and the new elements that will be
constructed for the learning unit transpasitiin selftraining learning unit. The
learning unit is taught in faet®-face learning system and it uses the expository
method as major teaching method: the teacher transmits knowledge in the form
of presentation, the interactivity with learners is lgditand the training system
is focused on teaching and not on learning. For unit transposition 4tragelhg
unit, we favored the active approach that allows the learner to provide a more
significantly cognitive work.

1 . The Classical Course Strucation.

The classical course of Automatic Control of Linear Systems is divided
into three main parts:

1. mathematic tools, continuous linear systems and regulators;

2. discrete systems and regulation

3. RST pole placement based regulators.

Each part of the course isvdied into classical lectures, exercises and
practical works. Practical works merges some real systems laboratories and
simulations. Most of them use Matlab, a quite expensive software, to simulate
control systems. This software has been replaced by am spece one, in
order to allow students to install and use it on their own computer. We propose
to use Scilab/Xcos, a cross platform software that is very close to Matlab.

The organization of pedagogical resource has been made according to
these contentdn the next part, we will detail this process.

12



t. Conception of the innovative pedagogical resource: the organization of
pedagogical contents

Organizing the pedagogical resource concerns determining learning
activities that allow the learner to reach the pedagogical objectives defined in the
Project darter for a Learning unit.

The elements that structured the organization of res@axample are:

e pedagogical objectives definition. The global objective of the learning
unit was divided in smaller pedagogical objectives. We have matched a
pedagogical ativity or a pedagogical item to each pedagogical objective. For
the mplementation of an innovative pedagogical approach, we specified the
pedagogcal objectives at the beginning of each learning sequence; in this way
the learner knows what is expectedhmin and he can organize himself in a
better way and mobilize his knowledge to reach thesetlgs.

e the granularity. The pedagogical resodesample was divided into
pedagogical items. Each pedagogical item is an independent unit that means
something wkn it is on its own. Each pedagogical item may be articulated with
other pedagogical items, allowing in this way building individualized learning
path. The sequencing of pedagogical items allowed integrating pedagogical
activities (as exercises with autotr@correction, practical exercises in the form
of edtorial exercises and so on).

e activities definition. Two types of pedagogical activities were defined
for the learning unit according to the disciplinary specificity of this module:

0 practical exercisethat allow learners realizing practical learning,
according to instructions and indications available;

0 interactive exercises (as MCQ, GHlp exercises, True or False
exercises and so on.), for placement evaluation or for- self
evaluation.

The correction bpractical exercises is not automatic, but hints, allowing
the learner solving the instructions, are available and the expected solutions are
also published. The practicatercises are proposed at the end of each session.
All practical courses use simidal system onder the open source software called
Scilab [, 2]. This software has a large set of operations related to linear
systems. Moreover, un plugin called Xcos proposes graphical representation to
control systems (like the one of Matlab Simulink)gé&re 2 shows an illustration
of Scilab command line whereas Figure 3 shows an example of Xcos graphic.

The interactive exercises offer automatic correction, in this way the
leamer has an immediate feedback on his learning strategy. The exercises with
auomatic correction were used on one hand for summative assessment at the
end of a learning sequence: a set of questions concerning an important part of
the leaning unit are submitted to the learner; and on the other hand for
formative @sessment, to evalte the prerequisites at the beginning of a learning
sequence or to evaluate the knowledge acquired after a learning sequrence.
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these types of exercises, the learner has to reproduce information, complete data
or calalate a result.

//Black diagram

s=poly(0,’s’);
sl=syslin(’c’,5*(1+s)/(.1*s"4+5"3+15%5"2+3*s+1))
clf () ;black(sl,0.01,10);

//Bode diagram

s=poly(0,’s?);

h=syslin(’c?, (s72+2%0.9%10*s+100)/ (s~2+2%0.3%10.1*s+102.01) ) ;
clf() ;bode(h,0.01,100);

Fig. 2. Example ofScilab macro. This program defines a linear system and dray

Bode dagram
© © ——
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Fig. 3. Example of Scilab/Xcos module. This module provides tools for graphical
represerdtion of linear systems and temporal simulation

Figure 4 shows an example of mulézhoices question available in the

online pedagogical resource.
Question 1

= ‘ Tick the right answer(s). Some questions may have many right answers.

The block-diagram below contains a feedback path. What is it for?

ib'%;\ib{ Pl I—ub{ System Y

Comparing instruction on the output ;

Reduce the response time ;
Regulate the output of the system ;

Increase the stability of the system .

Fig. 4. Claroline screenshot illustrated a multiple choices question.
This kind of evéuation is needed bafe and after each main section

e multimedia resources definition. To build anteractive learning
environment, we varied types of multimedia resources disseminated (video,
diagrams, graphics, PowerPoint presentations synchronized with oral comments
and so on). The diversification of multimedia resources allows drawing

14



permanentlyl ear ner 6 s attention to pedagogi c
videos to illustrate some relevant features of the module In the Figure 5 we can
see a video screenshot concerning a discrete regulator.

Original speed

Fig. 5. Example of a video screenshot that illasts speed regulation
of a DC motor sing a discrete controller

2.2.Production

Production makes real the conception stage based on the project charter.
At this stage, according to the activities and multimedsources defined for
learning unit orgarmation, different skills were necessary and different actors
involved in the resoureexample production implemented the elements of
pedagogical manization:

e the teacher provides pedagogical contents;

e the technicapedagogical consultant manages the div@nanagement
of pedagogical resource conception and production. He transposes the
pedagogeal content in the production tool of the resotezampleScenari Opal
Sup. This chain editor allowed implementing pedagogical organization defined,
dividing into pedagogical items the pedagogical content and assembling
interective activities with contents contribution.

e the audiovisual producer realizes audiovisual contents, in close
collaboration with the teacher and the technipatlagogical consultant. This
collaboration is necessary because it allows matching pedagogical objectives
defined for this type of resources to audiovisual content.

e some assistant juniors can take part in translation works of the resource
example and in implementation of practical exercises a open source if
necessary.

The collaboration between project actors was permanent and necessary at
all levels of the esourceexample production. This element allowed validating
the resource production advancement and preserving coherence between
pedagogical objectives and the final product.

2.3. Dissemination of Pedagogical Resouré®llow-up and date
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The resourcexample respects SCORM standard, which facilitates its
dissenmnation in the Hibrary, but also in other digital environments. It is

available in the i brary in the form

follow-up.
The formats dissemination of resoweeample are:

of

e handout, in pdf format, for printable version of resotegample;

e presentation format, in HTML format, for a support gaetation for

resourceexample;

e web site in HTML format: for the navigable and Aarear pedagogical

earn

resource. Figure 6 shows an illustration of the course extracted from Pole

Placement controller sgon.

e SCORM module: for organized resource in pedagddgtems, allowing

an indvidual follow-up in pedagogical platforms. The Figure 7 shows the final
product imported on the-kbrary. The online pedagogical resource structure is
very close to the structure of the initial course. The online module is also

divided into three parts and it is sttured in learning paths

1 Poles placement controller

restriction on the degrees of the polynomials A and 5 .

This controller's structure is shown on the figure bellow.

Fig. 6. Claroline screenshot illustrated a part of the main lecture module.

The poles placement method allows to regulate processes with any delay and without

Figures, videos and equations can be added into the module

Export Tracking

Learning Path Modify Delete Block Visibility Order
@7 1.1.Mathematical tools 7 ) 4 (4] < -
\,9 1.2.Continuous-time linear systems ) i —
harmonic study, precision and stability 4 X (3] < = W
\9 Practical work summarizing parts: 1.1
Mathematica tool and 1.2.Continuous- ) i —
time linear systems harmonic study, 4 X (3] < = W
precision and stability
‘0 1.3.Correction of continuous-time i —
linear systems (PID) 4 X (3] =~ = W
‘0 2.1.5tudy of sampled linear systems 4 b 4 lEJ ?E‘ o
@ 2.2.Control of sampled linear systems 7 b 4 (4] ) a7
@ 3.1.Digital PID controllers 7 x (4] T Ao v
@ 3.2. Pole placement controller 7 % (4] T &

Fig. 7. Claroline screenshot of the module stawe (Learning path)
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3. Toward Remote Access Laboratory
This section presents a remote access laboratory open source system
called WebLakDeusto. This project comes from the Spanish University of

Deusto f].

WebLabDeusto is an opesource distributedRemote Lab used with
students at the University of Deusto since February 2005 as an essential tool for

their practice works in differentngineeringr e | at e d .

| t 6s a

Rem

management system. WeblLBleusto is focused on supporting Remote
Labortory developers, teachers and users, providing them a tool which they can
devdop new laboratories, manage and use them easily.
WebLabDeusto provides an open source, scalable, distributed software
architecture, so the developers could easily integrateex@eriments. Now it
exists two principle types of expments:
1. Experiment developer can use any of the usual web technologies
for the client side (JavaScript, Flash, Java applets), and amyotegy for the
server side (WebLabeusto comes with librarieglor C/C++, .NET, Labview,
Java and Python). Figure 8 shows an example of a remote access laboratory
provided in the demmstration section of WebLabeusto web site. This
example concerns a FPGA programming exercise. The students can develop a
VHDL descripion file (language used for programming FPGA) and upload it
onto the FPGA. The result of the execution is then shown using a streaming

video camera displaying the FPGA.

© WebLab Client B

<« C' 9% https://www.weblab.deusto.es,

weblabdeusto

= 1000 o

Fig. 8. An example of Remote Access Laboratory with Welilsusto: FPGA

2. Experiment developer can set an application in a Virtual Machine, and
WebLabDeusto could manage the access control to the Virtual Machine.

WebLabDeusto has many

features and advantages,

such as,

authentietion, queue management, user tracking, and administratols,

17



extensible and so on. Furthermore, compared with the previous software, it has
some special feature, likes, authentication management, and queue management,
extensibleAs illustration, figure 9 shows the administration panel:

WebLab-Deusto Admin Home G ol

User Experiment Start Date End Date Origin Coord Address Details

2013-02-17 2013-02-17 <unknown client experiment_robot_movement:process1@robot1_fitpc  Details
17:29:34.079085 17:30:55.039215 retrieved from
127.0.0.1>

2013-02-17 2013-02-17 <unknown client experiment1:laboratory1@core_machine Details
17:28:47.062100 17:29:00.014200 retrieved from
127.0.0.1>

Fig. 9. The admimstration panel of WebLabeusto

e Authentication management:. With the creating of the remote access
laboratory, it will cause some problems. For instance, Students of the consumer
university want ecess and use the remote laboratory in the provider uniyers
so the provider university authenticates the user, authorizes them to use the
laboratory and provides the laboratory. But its too much work the provider
university, it must create and manage all the user accounts, and Consumer
Uni ver si t vy praper actduntirg afrthe ysesaperformed, it all depends
on Provider University.

e For solving these problems, if Provider University and Consumer
University have the same RLMS (WebLBleusto), then it can manage them.

By using RLMS, the Consumer Universigould authenticate and authorize

local students, when they are authorized, the local RLMS will contact the
Provider University and request a slot. Through RLMS, the Provider téitiye
doesndét need directly to managesityal | t
can track all the requests performed
solution for both two uiversities.

e Queue management: It can manage the different reservation queues for
the different available experiment, load balancing the availakjgeriment
types.

o Extensible: It supports the integration of new and existing laboratories.
With the variety of technol ogies usi
important to support a wide range of technologies. And it allows experiment
developersd create and del@ new experiments.

Conclusion

This paper has presented a methodological conception, production and
implementation of an innovative pedagogical resource in Mechatrdxllahe
different steps of the conception of such resource havedstaited. It concerns
only the generation of resources for which a course already exists. More over,
the scheme presented here implies that a team composed by the teacher, a
technicalpedagogical consultant and if possible several junior associates.
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Moreover, the methodology presented has been used to produce a
Mechetronic resource for Automatic Control of Linear Systems. Different kind
of media has been produced: classical courses, exercises with automatic
correction, slideshows, videos and practical sesirwith corrections using open
source software.

The next step is the deployment of the resource to a real team of students
and the definitions of several criteria in order to analyze the performances of the
module. Moreover, some remote access labora®rcould be added into the
resource in order to allow more interaction between students and real devices.

We would like to express our thanks to all partners involved in the project
(Bulgarian, Czech, Russian, Ukrainians and Frenthég intense collabotian
between us made possible the work realized in MPAM project.
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NEW METHODS OF EDUCATION IN MECHATRONICS
AT THE TECHNICAL UNIVERSITY OF SOFIA

Milka Vicheva, Lubomir Dimitrov
(Technical University of Sofia, Bulga)

This papempresentsomenew methods of education in Mechatronics from
the experience of Méanical Engineering Faculty at the Technicaluénsity of
Sofia. The propertiesf designing Mechatroniprojects, education and training
processes are described. The directions of development of Mechatronics
eduation and training are discussed. Applioas of heuristic methods,
standardiation and European legislation of education in Mechatronics are
presented and maintained.

Introduction

Over the last 40 years a new interdisciplinary technical sciénce
Mechatronics has been developed, confirmed, amdespread 1I-5]. This
discipline has been successfully taught in more than 90 universities worldwide.
It is based on three key classical technical sciences of mechanical engineering,
electrical engineering, and information technologies. The role of Meches
engineeing is inextricably bound up witthigher education. The research and
industrial activities in Mechatronics provide an important basis for further
developing an education in terms of the required technical areas and technical
knowledge. Howeer, it is not enough for designing statiethe-art education
programs in Mechatronics. An engineer graduating from such programs must
also possess a set of skills that are not directly related to the technical subjects
and that aressential for Mechatrans engineeringq].

Different methods of education in Mechatronics are widely proposed,
discussed and developed. The papHrdresents educational methodology in
Mechatronics which introduces a completely new way of vocational training of
this profile be&ause both, theoretical and practical training are entirely
conduted online. Practical work is done through an innovative remote
laboratory for practal work, based on web technology which allows the
performance of the real mechaniedéctrical and pmramming related
experiments in physicalaboratory, which is crucial in the training of
Mechatronics.

In [2], the main idea behind smlled educatiomriented \Vmodel aims at
integrating various stages such as design, simulation and physical
implemenétions in development of mechatronic product or system. First,
students have to follow the structural design methodology to do the conceptual
and further detail design for an opended problem, then they do appropriate
simulation to verify the feasibility athe design, and, last, they integrate all the
components into a complete physical product.
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The paper 3] illustrates individual Mechatronics design theories and
methodologies focusing on industrial and educational use. Theories and
methodologies that arbound most practicgl useful arecmath-based methods
cmethodologies to achieve concrete design gaals and ¢process
methodobgiese, while in other institutes in addition to these, traditional design
methoddogies are also taught.

The article §] explairs how the development and production engineering
design principles used for typical mechanical products can be adapted to the
demands of biotechnology products, and how electronics, mechanics and
biology can be integrated more successfully in educatidweichatronics.

The project ] has the primary objective of delivering roadmaps for
research and industrial innovation in the area of Mechatronics for production
systems. Itlays special emphasis onramunication with research organizations
and universitiesregarding the different routes towards industrial innovation,
including the role of education and training. Different skills which are essential
for Mechatronics engineering, such as technical knowledge and reasoning;
personal and professional skills aattributes; interpersonal skills: teamwork
and canmunication; conceiving, designing, innovating, implementing and
operating sstems in the enterprise and societal context are showerall goals
of a Eurogan Mechatronics Master Curriculum are presenidu experience
of different European Universities in Mechatronic education is discussed.

The education in Mechatronics has gradually emerged in Bulgaria during
the last 15 years and had been located in the Mechanical Engineering Faculty of
the Technical Wiversity of Sofia §]. It has been developed Wwithe help of the
DAAD Project¢Mechatronics, Pact of Stability in which universities from the
following countries participated: Germany, Hungary, Slovenia, Serbia,
Macedonia, and Bulgaria (2002006).

Mechatronic projects, education and training

The Master program in Mechatronics at the Mechanical Engineering
Faculty aims at providing students with interdisciplinary knowledge and skills,
integrated design approach, manufacturing and maintenance of praahalcts
processes. More precisely the topics that are to be covered in this program
include: system design (selection of sensors, actuators, electronic components
and caonputer simulation), microprocessor technology (system architecture,
digital systems, memor storage devices, input/output devices), interfacing
techniques, digital communications, software development, and control systems.

At the TU-Sofia, we consider that what is of utmost importance is to
achieve balance of the disciplines in the followirgds of study and research:
mechanical engineering, electrical and electronic engineering, control systems,
and information systems. Also, we pursue to reach balance in the development
of the following skills: theoretical knowledge (ability of modellinghda
analsing) and experimental validation of models and design. For this purpose,
all the disciplines in our master program in Mechatronics are grouped in
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modules with recommended coefficient of weight of those modules in
percentage as follows:

Basic Seence Moduld more than 20%

Mechanical and Measurement Engineering moidutere than 20%
Electrical and Electronical Engineering modiukgpprox. 20%

Information Technology and Computer Science modalpprox. 20%

. Control Engineering ntulei approx. 10%

. Humanities and Management modul@pprox. 5%

Students who enrol in the Master program in Mechatronics are usually
those who graduate as bachelors in Mechatronics, Mechanical Engineering or
Electrical Engineering. Students with batdr degrees in Mechanical
Engineeing who enrol in the Master program in Mechatronics are supposed to
take a special extra course gFundametals in Electrical Engineerigg
(approximately 10 credits). Students with bachelor degrees in Electrical
Engineeing have to take an ext special course imgFundamatals in
Mechanical Engineerirgy(approximately 10 credits).

Mechatronics engineering graduates are expected to design Mechatronics
products with higher performance, higher reliability and lower costey T
obtain knowledge from three basic conventional technical sciences of
Mechanical Engineering, Electrical and Electronic Engineering and Information
Technobgy. Mechatronics can be considered as a new way of thinking in the
designing of systems that emabthe integration of precise mechanics,
electronics, awmated control and informatics in the basic process.

A diagram of the typical process of development of a Mechatronic project
Is shown in Figure 1. The Mechatronic project is developed frormeegmial
design and modeling through disciplispecific knowledge to integiion and
testing of a physical prototype with feedback for a performance check.

!

Conceptual-design-&-modeling- 9

OUAWNE

F Y

Performance-
checkq]

F'y

Integration9]

| Testing- 1| Physical---
" prototypev]

h J

Fig. 1. Typical process of development of a Mechatronic project
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Mechatronics edwtion and training are developed in 5 essel
directions shown in Figure 2.

Similarly to Mechatronic project the educational process is devel
from abstract knowledge and theory to concrete design method:
practical skills taught to students. Soofethe weltknown design method
applied in the Technical University of Sofia are as followadaptable
desigre, ccharactestic-properties modeél cemergent synthess
cintegrated product developmentcaxiomatic desige, cdesignrdecision
making methods ¢concurrent engineimge etc.

Mechatronics education and training

el

Technical Professional Personal Teamwork and Conceiving
knowledge skills (problem attributes communication and designing
of essential solving, experi- (creativity, Mechatronic
sciences mentation dis- critical systems
covery, system thinking,
thinking) ethics)

Fig. 2. Mechatronics education and training directions

Applications of heuristic methods, technical regulations and
standards in mechatronics design and maufacturing

Recently, heuristic methods the designing of new products and systems
have been proposed and taught in Technical University of Sofia [7]. These
include the methods otFailure mode and effects analysiscFault tree
analysie [8], etc. The students are provoked to solve concrete Mextic
project cases, to propose their own design ideas, to develop ways for
implementation and to discuss with their colleagues and instructor the properties
of the considered pject, which could be identified as the best practice product
(a product thehas an attractive cestalue ratio, a new functionality or a high
spatial inegration).

The students with a specialtyMechatronice are also taught to the
process of implementing technical standards and fulfilling requirements of the
European regulatian related to free movement of industrial products in the
Single European market. The method of teaching in Standardization is made to
facilitate processes and tasks of the new product design. The students are taught
to distinguish the standards written Ilsyandardization organizations, by a
corpomtion, union, and trade associations. The students are familiarized with the
following main characteristics of standards: compatibility, interoperability,
repedability, safety, and quality. When the trainees depatew products, the
compatibility and repeatability are important for products to be successful
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standard types of connection, standard mechanic and electronic components are
desirable to be used.

Standards are studied in the context of placing theuatoah the market.

The rules which ensure products to be sold on the single market of EU should be
fulfilled. EU regulations set the requirements for free movement of goods; EU
standards set the technical specifications and norms to be fulfilled in tlge des
process and in manufacturing the Mechatronic product [9]. These standards
ensure the safety of the product. Standards for quality management in the small
and medium enterprises guarantee competitiveness of products. The rules for
preparing technical dammentation of Mechatronic products are studied in the
context to prove the safety of the product.

Conclusions

Judging from the experience of universities all over the world and from
our own experience in the education in Mechatronics, we believe thataie
important components of such education is to achieve projesited
programs, work in team and communication with engineers from different areas,
systems integration in the design process, competitive approach in pursuing
project tasks.

The educatio in Mechatronics at the Technical University Sofia has
already reached some of the goals mentioned here but, in our view, it still lacks
the handson approach because of the economic difficulties that all the countries
meet today.

We consider that the alpgation of European standards for technical
legislation in education of Mechatronics is of extreme importance.

It is extremely useful for us to become familiar with international
programs and experience and to integrate them in our programs for
Mechatromcs engineers. It is essential for our university to enlist cooperation (in
the eduetion) of such specialists. Furthermore, we do our best to arrange for our
graduate and undergraduate students to work on projects connected with the
specialiation of commnies in Bulgaria,first of all from the cluster
cMechatronics and Aomatiore. We believe that these initiatives: to secure
exchange of infomation, knowledge, and practice with other universities and
with companies, are the necessary steps we can mgk®dace competitive
Mechatronic engineers.
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1. Introduction

In the opinion of the potential employees in the Euroregion Nisa, but also
in the whole Czech Republic the demand of the qualified experts wnatilent
professional training and good language skills escalates. It is shown, that in the
present praxis of the foreign and Czech companies the deeper knowledge of
social environment in the separated countries of European union and above all in
the sepaated Euroregions is required.

These requirements are possible to be fulfiled by the suitable
internationalization of teaching and its concrete demonstration of creating
common interational study program, which is ensured by the Faculty of
Mechatronics, nformatics and Interdisciplinary Studies at Technical university
of Liberec on the Czech side and by the Faculty of Electrotechnics and
I nformatics at Hochschule Zittau/ G°r|l
Czech Republic and from the Germany pgpe in this education process.

Creation of common study program preceded long term cooperation
between both universities. Creation of the common program itself was
developed by the common project Euromech, particular subjects in the study
branch Mebatranics were compared followed by the formation of a CZech
German cat r act , which was signed by the
Hampel and deans of both Faculties of electrotechnics on 7. 5. 2008 in Zittau.

Based on this agreement it was possibleowb together the basis for
accreditation committee of Ministry of Education, Youth and Sports. After some
minor changes the accreditation was issued on the 14. 12. 2008 for the common
Czechi German graduate master study branch with the r\ieehatronicg in
terms of the study progragklectrotechnics and Informaties

2. Structure of graduate master study branch Mechatronics

Right at the beginning of the common study branch preparation it was
necessary to overcome a problem with different number of $ermesf
bacltelor periods at Czech and German universities. While in the Czech
Republic the bchelor period takes six semesters in Germany it takes seven. It
was decided that German students who finish the studies with 210 ECTS credits
will be granted the ifst semester and have the possibility to enter the
Mechatronics pygram in its second semester.

Besides German students (max. 10) is the study branch designated for
students from The Technical university of Liberec (max. 10) and other students
from otheruniversities of the European Union (max. 5).

All the students of both of the partner universities have a common place
of studies. Exceptions are the first and fourth semesters. The first semester is
completed by the Hochs c heats e th& universayu / G°
where they finished their bachel or és
the bachelor studies on either of these two universities can choose the place of
studies in this semester themselves. The study place of the fourth exersest
det er mi ned by the selection of the Mas
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Masterbdés thesis is worked up under
of the selected university. The study place assignment in the particular semesters
of Mechatronics is shown ingure 1.

winter-termn surmmer-term winter-termn surmmner-term
sernester 1 Z 3 4
location laeation location location
Labersc or Libersc Zattau Liberec or
Lattau Sittan
4 zemesters wilh 120 credits
il —

Fig. 1. Place allocation for the Mechatronics program in semesters

For Czech students it means that in the first two semesters they undergo
English education at the Technical university of Liberec, the third semester they
pass in Zittau and tlyechoose their study location for the fourth semester
according to the place of working up their diploma thesis. In each semester the
study and examination guidelines of the hosting university apply.

In total students have to accumulate at least 120 ECad@ts during a
two year (four semester) period and at the same time:

estudents matricul ated at HS Zittau
the Mechatronics faculty and interdisciplinary master studies at the TUL;

e students matriculated at the Mechatrorfexsulty and interdisciphary
master studies at the TUL have to obtain at least 30 ECTS at the HS
Zittau/ G°rlitz Fachbereich Elektro und

30 ECTS is awarded for wupholding ol

This program iscompleted by thecState Fnal Examinatioe which
consists ofcDefense of a thesisand ¢State Rigorous Examinatienof four
thematic domains appointed by thgState Final Examination Board of
Mechatraicse.

Classes are done in English regardless of location. The language of the
diploma thesis and its defense is done in English, except for special (and

expl ained) cases which are done in the
3. Issuing of diplomas and certifications
Admi ni stration of i1 nformation about

courses and examination results of classes chosen according to the curriculum at
both universities has to comply with the study and examination regulations of
the university at which the student was matriculated and with ECTS standards.
The home univergit also keeps other documentation, including that of the
hoding university.

Students who complete this program will receive Certificate of successful
completion from the Home University. The Home University awards the Double
Degrees with Diploma Supplentsrissued by both universities: TU Liberec and
HS Zittau/ G°rlitz.
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4. Description of particular semesters

The first semester is a preparatory one and is valued at minimum of 30
ECTS. The first semester is accepted for those students, who are valued at
minimum of 210 ECTS within their previous bachelor study degree.

The modules which are being taught thsemester are given in Table 1.

Table 1
Semester 1 (winter)
TU Liberec
Nr. | Subject names | Study load/ ECTS| Examination
Obligatory Subjects
Applied Mahematics Maryagk 3+3/6 WO
Gember
Probability and StatisticBlB Se z i n a 2+1/ 4 CC
ContinuumMechanicsHokr M. 2+2 /4 WO
and Thermodynamics
Electomagnetic Field and Richter A. 2+2/6 W
Optics Kopeckl
5 | Electric drives Kub2n.J 3+2/5 WO
6 |LaboratorylPot Dgi | A. 0+4/5 CC

The modules to be taken by students in the summer term are given in
Table 2 2Q The place of education for the second semesters is Liberec. Students
must choose at least one of thdigaory elective subjects

Table2
Semester 1 (summer)
TU Liberec
Nr. | Subject names | Study loadECTS| Examination
Obllgatory Subjects
Robotics Z§8da V. 2+2/5 WO
5 Programmable ControllersT T ma P. 2+21/5 e
Di bl 2k M
Drivesand Servomechanisniyydlo P. 2+21/5 WO
Lernohorski J.
Control Systems in MechatronicsMo d r | § 2+2 /5 WO
5 | Semester Project 0+4/5 CC
Table2 ©
Semester 2 (summer)
TU Liberec
: Study load/ | Examk
Nr. Subject names ECTS nation
Obligatory eéctive Subjects
1 | Digital Signal Processiny Kol dovskl Z 2+2/5 CC
2 Smart Sensors and Actuatdiesek J. 2+2/5 WO
Mokrl P.
3 Laboratory 2 Pot Ngi | A. 0+4/5 CcC
KoprnickI J
4 Design ofthe ElectroechnicNo v 8 k M 2+21/5 WO
Systems Pl 2va Z
5 Hardware Software Codesingo v 8 k O 2+21/5 e
Pl 2va Z.
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Type of Examination: W written , O1 oral, WOT written and oral, CCG
Classfied credit

The modulesto be takenbyt udent s i n the third te
are given in the Table 3. At least one subject of the obligatory elective group and
the mechatronical Project has to be chosen and there have to be at least 6

students in one subject.
Table3
Semester 3 (witer)

HS Zittau/ G°rlitz

Study load /| Examk

Nr. Subject names ECTS nation

Obligatory Subjects

1 Automatic Control Technologigroske D. 2+2 /5 C/W 180

2 Fuzzy- Control Kastner W 2+2/5 W 150

3 Image Processing Bischoff S. 2+2 /5 W 150

4 Digital Communication Technologhogt J. 2+2 /5 W 120

5 Digital Signal Processing 2 Thiele R. 2+2 /5 W 120
HS Zittau/ Gerl itz

NI Subject names Study load /| Examt

ECTS nation

Obligatory elective Subjects and Mechatronical Project

1 MagneticBearings Worlitz F. 2+2 /5 2xXW
2 Hardware Programming K¢hne S. 2+2 /5 W
3 Wind and Water Power Weise V. 2+2 /5 O
As mentioned before, students do th
education institution which is either TU Lileec o r HS Zittau/ G°r
regi stered at HS Zittau/ G°rl itz have

during the fourth semester. Students registered in the fourth semester at TU
Liberec have their diploma thesis valued at 12 ECTS and DiplomadDalim

at 3 ECTS. Furthermore they have to take 3 obligatory elective subjects valued
altogether at 15 ECTS as shown in the Table 4. During the fourth semester they
have to obtain 30 ECTS.

Table 4
Semester 4 (summer)

TU Liberec HS Zitt aud

Study . . Study
Nr. Subect names load / E]);ﬁcr;: Snl;%eezt load /

ECTS ECTS
Obligatory Subjects Obligatory Sijects
1 Diploma Seminar Diploma | 0+15/30

Richter A. 0+3/3 cC thesis
2 Diploma Thesis Supervsor 0+12/ C
12
Obligatory elective Subjects Obligatory eletive
Subjects
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1 Technical Diagnostics 2+2 /5 e
Jaksch |I.

2 Intelligent Robots 2+2/5 e
Z8da V.

3 Digital Image Processing 2+2/5 W
Chaloupka JMatela L.

4 Control systems of Vebles 2+2/5 e
Mal T M.

5 Humancomputerinteraction 2+2/5 e
Dr 8§bkov§ J.

6 Control Methods imApplications 2+2/5 \We;
Hlava J.

Type of Examination: W written, O1 oral, WOT written and oral, CC
Classified credit.

Although it may seem that the choosing to study in Zittau makes it
esseaitially simpler as there is four subjects less, it is not so. At German
universities it is common that the master thesis is worked up in real industry
production. The students are directly involved in suggestions and development
of new products and presses, which include the problematic of electronics,
power electrotechnics, computer technology and computer control. It concerns
very specific practical problems. In addition the diversity of environment and
the language barrier contributes to the diffiguof the problem solving process.
Therefore study heftiness is equivalent in both cases.

5. Present experience with international studies

This year students enroll in this program for the seventh time already.
Numbers of matriculated and graduated stisleare showed in the tabte
below.

Table5
Number of matriculated and graduastddents in the study branch Mechaics
Year Numbers of matriglated Numbers of gradated

2007
2008
2009
2010
2011
2012

~Na|olNvd N o
N[N || XXX

There has been ess$iatly positive feedback from students who finished
these studies. The students embraced the fact that after passing these English
studies they the doors to very attractive and lucrative workplaces open, not only
in the Czech Republic but abroad too. Thiate the experience from foreign
universities highly.

There is positive feedback from foreign pedagogues also. They value the
student sdé very good knowl edgfestyearof bas i

30



master studies and in bachelor studies. Thellstaaguage barrier at the
beghnning is overcome and communication proceeds without problems.

The bi ggest troubl e wi t h Il nternat
recrutment, as in most technical study programs. Despite considerable publicity
we are having tuble filling the capacity of the studies. We are not successful in
convincing the students that they are being offered a great chance to be
succesful by studying in a foreign language.

The cause of the failure above is mostly in two factors. The fitsatsghe
students are unwilling to do anything above the basic frame of study duties and
their sole effort is to get the degree without unnecessary struggles. The second
factor is insufficient language preparation during the bachelors phase. Only one
language for one year is obligatory. Thanks to this students are not good enough
in regular foreign languages, let alone technical language.

6. Conclusion

The main goal of the common international study branch was the effort to
enlarge the existing cros®rder cooperation and connect different findings on
the field of mechatronics at TUL and
finally passing these experiences to the students.

Newly established field of study is a big contribution for the whole
euroregionNisa, the graduates have good language skills and are entering the jobs
with the knowledge of specific features of the Czech and foreign emerd
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USING OF E-LEARNING TECHNOLOGIES FOR THE EDUCATION
OF HIGHER EDUCATIONAL INSTITUTIONS

Olga Dolinna
(Yuri Gagarin State Technical University of Saratov, Russia)

Comparative analysis of the modentearning technologies is described
in the article. In details there is analyzed the Informati&ithlcational System
(IES) developed at Saratov Statechigical University on the MS SharePoint
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LABORATORIES WITH REMOTE ACCESS/CONTROL
AND VI RTUAL TRAINING LABORATORIES

BorysSamotokinyalerii Kirilovych, ArtemSazonov
(Zhytomyr State Technological Wersity, Ukraine)

It is planned to develogn International Hybrid Learning Space (IHLS)

a complex of technical and program means for distance education of students in
automation and mechatronics in frames of the Joint European Project on
TEMPUS IV Program ¢EU-PC Double Degree Master Program in
Automation/Mechatronice (MPAM). The IHLS has to provide the following
functional possibilities:

e to carry out lectures, practical works, seminars and consultations
through videeconferences,Skype and other possibilities of the modern
telecommunication tehnology

e to carry out laboratory works on real and virtual equipmentusing
remoteacces&ontrot

¢ studentéseli-learningon baseof regularand multimediamanualsand
otherteachingmaterials

e carryingout testtasksand automatedassessmertf studens Geceived
knowledge.The IHLS will include:
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1) ellibrary of regularand multimediamanuals, otheteachingmaterials,
scientific and reference literature on aution and mechatronics;

2) virtual computer learning space on base of the Learning Maragem
System (LMS)XClarolineg;

3) technical and program means for carrying out laboratory works on real
and virtual equipment with remotecess to it.

Analytical overview of publications devoted to develop and use of
training laboratoriesvith remoteaccesgcontrol to real and virtual equipmeist
presentedn the article. The main attention is directed on laboratories of the EU
and RU Universities. Besides, an example of laboratory work with remote
control of the engraver mill SMOOE with numerical progm control LEON
CNC, devéoped in the Zhytomyr State Technological University, is presented.
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REVIEW OF MODERN EDUCATION TECHNOLOGIES
IN UNIVE RSITIES

Vadim ZhmudNovosibirsk State Technical UniversiBussia

The papergives the review of modern education technologies applied
with comments about advantages and disadvantages for their using in high
professional education. The paper gives the view to thesadkhes from the
point of thecrain foresé approacho the innovation development.

o j Hjded

I sor h jded 4 Istc j B ts9o Odzd 2 ¢ CoOyj msoalz o
BIcOL 59 Odzd W (1Y) Hj dzOj Is OCIszOdz! dg
sBOLBOOIsjdz dgr » Isjrdesdzsed?2 fyp yjdz' ¢ E
9 dzj Htcj dad W . J dzd s j cOlskztcj ddsd 4 Ismw d3dzts

Bj stsHtsols j n dzes iz Pz sBtc@Pued Mizlsmlseazjls dn
dL dztsy § dzd § s f)dets difs 5 zdfiPls s0@zd 1-@z0A ti fitpld @ ISEOE ts
dzy S Slstster §J d3jIssHT Qg MdzD8 §y Geizd Ssap) dz©@ d =
dzj HsMIsOISd SWOBEBORBdY z0O) . 1 OyOfyls zs# dL
ftodd3d dedIlsj dz' dets € tlz@dafclzy dzfsdzfz, BEGHE StEIS
ftsorhjddw CoOddWwdS Qudf@dzd g s&dz' ~A § Grq
sBtcOL tso Odzgdw L OyoOMmlskzr MW stcdizdzdtctso Odz
BOdOdz! dzts, Blsyj et { tsMis QeAsiow I Odzts 20 Hddgf[, Mds
dLdzdhdzi MEy 04 lsmw. J HE) dzdgt€ D  fiply B)lis | P30 1)«
Bj stsH 59 d Isj r desdztsc d 2 9" Mh jets f totsW
ftcdd3dj dedIlsj dz' dets € Isjrnded Uy MSdds onddQlz ¢ © os.
dzdlsjtcOlskzte] Byj Sk HMistsddmlse af dvdagdi sl
Cslstste’ j, Gt osdzj dzds Oolbtstc®, o Sigafts dzgeinsdds
Bj stsH dzgj BBEZOHOjIs dzgj HisMIsOIsS O, fpdzj H
Htezedy dJIstsH'™ dzgj dgzydz" . [ Mmdzd X4 By SBH
dzzy i dz, d {1 Its ettBh | dzgj dIIHEHHQ Iz SN lS od@
dzj HsMIsOISCd oMmMjr GMisOdz dzr » B SsHGWY
Bsckzls Brils! HOd ddh! 6 sldsh jsdHEOdf. H

1. v jrndsdzscedd dzjecSitets otmftcdwisdw

H o[ B3 SBH B9 sB kzyd dzd v Bty dzts 9
sBEZYOs h qdisdMmw. GClsd dBjlssHT dz
&edh dEEmY, dzj MdAzdh Ctsd3 L Octolzy O |
dzd dzOer" € d MrtcOdaw s Ismw  dzOH s dze
d3) dlr@zHsB tlcOL s Odzgd W, dBdeBo L L o] dz
Mistswis HdsAIs ts H. tzt)dgep OB M ls O lsTSQ A ctelz tf
s Ig dizts dzfsis s Ols s ydzsmils: L Isdes d3d Is
mils O, CslststcOW 9r O O Ismw )
Cd fYodzzyjdde 7 L dOded?2 § B j

C

g5
gz¢
ng_

(%

FRT A
O =
&zga
[
£ 0O
5 &

Q—.mQ—.w
S Hhow
;) Jlo o
Tcow
©-go
S

QEB=EFQOIC GO
5 o=+



-

1. [ jktH3. vjBBEEOSCd YONBOI izH dIs S &

SRS ¢ OL Ols! fyw dzj 5 ® OYj dzdzts 2 ftosyj M
mMtsB Mise j dadz j HJ dzO; L WWJ GIlsde dzesls HJ B
ftojtf sHO9 Ols j dzWt 15 tfiztc Galzgzzlf 2 tjbtsjmob{tsjalsdjglz 1Htg B (
dsckzls fteddgj dzw s Mw dzdh 'Q@zv - CE®OR &F - Mdzlz y O

10 COWjHte] PolstsdBOIsdSd o 140UV d3j IstsH
ZOEZCd (tsHdd ttOL © ¢EtH), dO BMEkYHJj ddd
Hc[l]’dzlsd3dz,f: ftesj SClsso d dzO G)fr]dzlzh doedésdsdpd  f ts

1.2, 1§ dzs[a]r]jte dodeaf § ' q’ W z-ezg et d s &y §f B tzt
dL dztsy j dzr 1 syl dziplg aAsdg ™ - dete Wwodzw jlsfmw
Mtsjwdsdze Isj steds q ftcOCIsdC Lz, MY smte M
ftesW j Mihd sdzOdz' dz" - L dzO dzd 2 d l]’tGOQIsq’quch
Jdzls jtoj 6L YO BBz fitoj HB] sk, kOS¢ ¢ O¢
f sdztsy dIsj dz' dzr d3d st dlsjy{figds(OIs[C10d3 H j dztsear 7 ¢
oL GdzV H mMzjHkzjls BGlsdz Misd:

e dz] 9 BL B =BBIPS'O o M 2 OzHdIststed d ) t
C sdzd yJ fjdsedgd Slaswp 6B sdzj j 4

o dzj St tcOo B O datizts 52 tsB I0jcdf Is j fdde jdztse? f SHGE
ftcojf sHO8 Olsj dzj d3, d dzd , ) mdzlz y O j dzj o'
dzj { tc tgfie Hzfs d3r 2 tcjLEzdz sOIs d dzd mMdzd M € tsd3
CoOzdWdeOydd 2 ddsdste'j; H J dz

o dzj o 5L i3t Hakkdgtisfls: & OH J € 0 Ols dzts 20y dizds H j dzd

[ JIstsH HJ dzts o 2d3 de dzfyw  f %cC M j tod d3j dzls O dz
¢f didptesyj MMstedz’ejo MPEHsg@FS udsSd d GwdotH
dB3d ¢ tots fiffedstayde” ~ emd ldsjzdg j dzlsOd3 f t6j H dzOG O dzts Iy !
dzj S sl Qls B dzW QoalstsBOIsdL Oydd d dzd fnd fr
Zf tcOo dzj fdag MiIs OB Is ' fyd(Wom ) H dimjSrded yj ME ] L OHO
mMdMmilsj &3z Bdztso § mMemlsQo dzj dzdzsc s Is§ ~ dzd U
HOIYyd S d dfj dzintizts gzdzz Miste 52 Mdg® Ots f) dgtcaf p s& ™ B 5 C
HOlydStse MtsmMisOeadls! &BOIlj BOIsdyj MS ks d&BsSHJ
J 120 MhtdgseOjo df dzdzts?2 d3sH j dzd d vy ftoj HdzsY &
smEhimisedls! Jets ydmdz dzgdzlz® tsflsdddL Oyds
VisSim.

] yJ dztsdz MmilskzH j dzlsr fsHsh dzd ¢ fBMlsOo
tHdzO ¢ 5 d &3 dzd - mMdzz yoOd ftsfriIsCd L Od d3fi s
toj L&l dqL k)] ddiajehdeamwyw ftesjSClstsea. 1 5
sLokyfdets Mdsd sfrisCd Brdzd dzj 6S 5 o Wo dzj

CCM Jtedd3d dzls or weaddz dzj Gslstse dzsmlils+ dzj €
sfd3" dzd o Ols mMtse Mise j dzdz" | ftoj Hdztsy j dad W
mMtsfgOlds'j -~ dzd Y4 ME Sy L OHOdAzd J . 1 Of tod d3j to, )
i tc d filglz s 9O dzd sO¢Cd]j ttdz dzC ks ts y dztsfpls d (60OBC
B' MistetsH j 2 Mtffol] ¥ 13 tc jHBAHd O dzd W  dzi [ jedztee @V dzy &
fsLotsdzd dzO @ Owalals' (kiSse j dzf L dzOdzd 2 MilskzH

61



st j deddigld)®o dzj dzd ¥ ©1. }sMdzjHEzsh d2% S dzls
fMiskzn]j dstso Uiz ssdpdzyf © HPBY fSlsd deydd Hdzv o'
tcOB sls f 5 [GdptsfenODzdafs@R1tc jH.

1.3. [Jibtn fsfbpaddivsctolzy jddv, 1
OgedSC OodzmMC ddsd EZud dz' B3d A Bz Is if=izgzd misfss Bdd dgdats
L OtsRgLdzHso Odz MjBY ftod BBEZYjddd ddetsfylstcOc
B O L OCdzg yojlsmw o Istsds, Yylsts ofmd L dzO
f L dOdedY d il ftojHMisOoadzw jIs MiB 2

s HoMissddzMmise O3 d3j'ls 5RO difisty ks kg oz j¢ dzd
fgd jdedi ddelsj demMdoeodesmisd EMmetsjdedw d ECte
JHdzs?2 StBRfjlsjdydd. 1 O0fddjt, JMmdd ct
ftoj EHs j dzj 2 ddzd L dzOstsCtse ddesfylstc Odzdzts G =
dqLtsdzdtelzj sfqw  tsls dzddy, tcwEHsdetsdgy Wd 2 € fz0 o
sBh Ols! MW Istsdz? €5 O dJLEZYyoj disdg wiLr ¢j,
fpzh § Mise j dzdz" § MmMHoaded o Ekd&jddd tsh Ols! fi)
g ud, tOMmC iy s g g, sBHOJIs  SCtedisdyd M
fsctolzy j dzffniSds da! © sdzH dejsdisdgts dzls se 5, yYlsts
dzj S 5z ¢ csd  dj M" POy i oy juckcy . &5 1

sdzj HsMis By @ty isdzj Misd daj § tod d3d ded d3sMls
Oz ydz' = HdMydty dzd dz. r 4 2Mmlsoe dlsj dz' dats, G to
Codj dzlsdz" i3 ftoj f SHOo Olsgzdy &Y b dgfd M§ &) Mk
Yylsts tsdz0 o9 jHjlkmyw d&O LtIstsdd wiLr¢j. 1tilt
fsesecso €, Stwtsdgdy tBiMfjyjddy tBEZYOj @Bts?

dzsmdIsj dzj 2 dLEyoj isets wrLr ¢O. ] sHtsB dzlz ®
sBdMyJjudls’ f§tod GweENssddd dJdskz ft

10 COW,jHt] bpolssBOIsdSd © 1]U0L B3 Ists
1 CMmY J tod d3d dzls Odz! dzts t]’lzls;d3 99 8HO dzJlelsts

COL CRIORKE d2 Hj2flsabkyhdj d3j " Olstetsdadz j
csBslsse HAW WekdSydy. Mizseskny ol d quzts
fsofjted i MEOQ HJY dzsd3dz’ = t©OB IS MiskzH ] dzlstso
1.4, [ jlem @B ddpzd 2 -t ¢ BIREFJS 665
Oy ddjtfdaeftymis j2h dj LOHOYd d otsfttsfr da(
dudzts ¥ § ded d ~ BOds jHtasfrdscd. dzfigdg es@d3 ©  Mdzj Hiz j Is
COtedstsdzd Ydztsj My s®dzddiL 1 tj E Olsgsilds HasE s
1 J HEMs & BGFEHO MdzjHizjls dhsOls! o ftwdud
oMY el tcOdzj dzdzoiisdd d3ts klrizd , € Wesw Ismw o
OBl f i) im0 d&d Halmys ) Ekujs
B dzs B dzts o ' M GEElsd3) dplsOWfdEs? ¢ J sd3j sted
dL t©Odzjj ftedqdewlszf, OGBHIOMOdE & s Stoj

f sfdzj Hs9 Ols j dz! dzts 9jyj, HIOEZ Wzz? P 5 C BY Btctf to
B3d SBHO dzgj B' dzZs BT dzd cO0Cdr fted yd da ]
tcOLodoOls! ot dMJe&H HJMyH { aad dzaB y dzts .

62





























































































































































































































































































