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1 GENERAL PRESENTATION OF THE PROGRAM

In accordance with the modified order of August B2 relating to theundergraduate
university degree intechnology in higher education in the European sp#us document
describes the study program for Electrical Engimgeand Industrial Computing (EEIC)
whose purpose is tprepare a student in 4 semesterswmrk as an advanced technician
while offering an opportunity t@ontinue his/her educationaccording toa personal and
professional development plan.

The figure here below shows the possible plansradfehrough French higher education
institutions or in a course of study which is e@lént to the sequence, Bachelor, Master, PhD
(BMP). [see figure 1 doc]

(Source Fédération des Industries Electriques, Electrongjaede Communicatipn

1.1 The technical and professional skills targeted:

Work skills targeted by the UDT EEIC
This curriculum was conceived to provide a meansfodents to acquire the necessary skills
for practicing their trade in the European Spaaca alow them to develop and update their
skills throughout their professional life.

Throughout his/her professional career, the tecamionust have the ability to adapt to the
specific requirements of their firm where the mgitdchnical nature of their jobs shall also
demand that they know the economic situation oif then as well as how to communicate
efficiently in the work place.

The jobs that a UDT EEIC graduate can look forwardare varied and may eventually
include leading small teams or interacting witheots. The tasks that technicians are
responsible for include the following although treeg not limited to these:

- The analysis or the establishment of a specifioatgheet,

- The development or selection of technical solutifbeth hardware and software) and

products by integrating the reliability and quabtyecifications,

- The management of medium scale projects,

- The installation, development, maintenance andratjoa of equipment,

- The coordination of a small team,

- Representing the firm to clients.

The optimum environment for a technician to growpimfessionally is an open environment
that emphasizes communication, either orally owiiting, using different media, and which
includes a foreign language; comfort with writterdabral technical communication in English
is also a required skill.
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Technological skills of an EEIC graduate
The know-how and technological skills of an EElI@dyate may be applied in a very wide
range of applications covering the following fields

- Electronics and telecommunications,

- The electronics of energy distribution, conversamial generation,

- Computing for industrial systems,

- Automated systems and local networks groups.

An EEIC graduate is able to analyze and to pasdieipn the conception of systems or
electrical accessories through active use of théadi analog and power electronics used in
Electrical Engineering, automation, industrial etworks computing, via:
- agood understanding of Computer-aided design (CAi2asurement techniques and
tools,
- the capacity to design (for both software and hareyvdata input and processing
systems, detection and signal transmission system® high and hyper frequencies),
- in the field of automation, the graduate shall mastodeling and system architecture;
with the capacity to implement solutions for da@nsmission between systems and
local networks,
- the capacity to define and to operate power eleatsoequipment and related systems,
to generate energy or set-up automation.

1.2 Jobs and sectors of the labor market

The traditional work sectors (electricity and efenics, electrical accessories and
instruments, the production and transport of enetgjgcommunication, manufacturing and
processing industries) have grown thanks to theiptichtion of applications for electricity

and computers. Given the widespread uses of etecso electrical engineering and
industrial computing, the skills provided to EEI@duates are sought in very diverse fields:

- Aeronautics and Space Engineering,

- Microelectronics industry,

- Health,

- Transportation and automotive sectors,

- Food processing and agro-industries,

- Computer and communication technology.

The activities of EEIC graduates depend to a lasgent on the type of firm they work in: in
a larger firm they tend to be more specialized &iml a smaller one more varied tasks are
demanded of them, also a feature of a researchatvy. Their work in sectors of the
technology labor market is undertaken in educatice#tings, development, industry and
manufacturing, maintenance, quality assurance anices, even in trade.

Electronics technician, electrical engineer, auttomatechnician or maintenance technician
are traditional job categories which cover a largege of more specific job titles: methods
technician, research manager, test manager, mandfgc team manager, maintenance
coordinator, developer, production / design enginge automation electronics technician,
process specialist, industrial computing, etc.hi@ microelectronics sector, the jobs awaiting
an EEIC graduate are mainly located in the aredesfgn: design itself as well as product
engineering, characterization and quality control.
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2 COURSE PROGRAM

2.1 The structure of the program

The courses leading to a UDT comprise a major udystwhich provides a core curriculum

with the knowledge areas central to the UDT, initold to supplementary modules (study
area). These supplemental modules provide a coenpteirse of study for students, whether
he or she wants to be integrated into the workefac else to continue studying for other
higher education degrees.

The supplemental modules, regardless of the cluntehosen by the student, are an integral
part of the University degree in technology.

Should the student wish to continue studying arek selevel 1 or 2 certification, there are
supplemental modules in advanced technologies.etisas/ added proficiency in professional
skills and scientific literacy.

The supplemental modules are offered to studerdgssthg to continue their studies, either
because they have selected this path or becaugs@dblsess the adequate academic standing.
They are meant to provide the student with the meardesign a curriculum to reflect the
student’s personal and professional development flaey were developed by the university
institutes of technology (UIT 4UT — Institut Universitaire de Technologi®ased on the
concepts advocated by national pedagogical comomssiand match the modules for
workforce integration in terms of their academiedit-hours and knowledge acquisition
coefficients.

The student may choose from 10 supplemental modhiais will extend the knowledge
acquisition of core curriculum areas in order tepgare the student for either immediate or
postponed workforce integration following a congduprogram of study. The modules for
immediate workforce integration are described irs throgram. All of the supplemental
modules comprise a total of 30 credit-hours witnawledge acquisition coefficient of 3.

Special pedagogic modules

The modules that are in the « Alternative learningpprendre Autrementstudy area are
aimed at consolidating the learning acquired ofaerfirst two semesters and to prepare the
student for the path he has chosen. It is partveélarounded course of learning, which seeks
to make the future worker independent and familigin real working methods.

The program team will assist the student with Hisices, in particular when it deems it
preferable to further consolidate his learning wttenskills targeted by the

« core curriculum » have not been acquired.

The « Alternative Approach » modules are includethe core curriculum area.

2.2 Opportunities abroad

Learning a foreign language especially English sighe student to gain greater job mobility
both within and outside the European space. Thabileéy made possible by the modified
educational order of thé*August 2005 enhances the possibility for mobility.

Among the list of supplemental module, the studenst select a language module in order to
be as prepared as possible for global opportunities
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English is a real necessity for UDT EEIC graduddeth in the exercise of their professional
as well as their personal lives. The main object’/&DT learning is to provide additional
learning in the four language skills areas in otdereach a level which is compatible with the
B1 reference level defined by the Council of Eurgaled threshold levels).
These reference levels are characterized by:

- The ability to carry on interaction in the targemduage and obtain one’s objectives,

- The ability to deal skillfully with situations inadly life.

In order to take into account the ultimate objextiof the diploma, the students are taught the
vocabulary they are likely to need at work andhieiit professional specialty.

Finally, the different skill levels of each studesrte taken into account in the particular
implementation of this program.

If English constitutes a first language, the usa skcond foreign language is encouraged as
well, both for reasons for workforce integrationfas continuing studies. In this regard, the
minimum threshold aimed revolves around keepingthg level acquired by the student
completing his second degree and, furthermore, agenthe student more independent in
maneuvering in his chosen educational program.

2.3 A program conceived for job market insertion

2.3.1 The involvement of professionals working in the filgl

The staff is involved in the learning process iffedlent ways: participation in the Student
Personal and Professional Development Plan (PPdjatie technical projects, participation
in the admissions jury and the granting of diplomassisting research projects and
monitoring the internships. They participate diheah training, devoting a targeted 20% of
teach hours.

In order to achieve these various demands, thea¢idual staff is mixed, including practicing
professionals, teacher, all defining the commoreadbjes, the subjects and the pedagogic
implementation of the ‘studies and projects’, whack aimed at placing the student in a work
setting and carrying out a project. Thus, everv bf their hours are actually in front of the
students, the professionals contribute an imporfzart role in the pedagogic team by
participating in preparatory sessions concerningoshng the projects and afterwards, the
evaluation sessions.

Furthermore, each UIT is an asset for regional ldgveent plans which these graduates
contribute to with efficiency. For this, the teauiof technology may be adapted to local and
regional industrial orientations. These adaptatiofsthe program maybe be defined in
coordination with the professionals and may represe to 20% of the total learning

program, mainly in the educational unit programaarer educational units UE2 and UES3.

2.3.2 The Student’s Personal and Professional DevelopmeRtan (PPD)

The Personal and Professional Development Plan gsaspbackground work to allow the
student to understand in precise terms both thdahla vocational areas and what he will
need in terms of interpersonal skills.
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It is designed to allow the student to properlyrfeahis immediate and future professional
orientation and capacities in order to design arcational program which is in sync with the
vocational area(s) he has targeted.

The Personal and Professional Development Planesept in all learning areas. It involves
work on communication as well as personal resebycthe student, in which all teaching
staff participates in particular with regards te thscovery of the vocational area.

The practical implementation of the PPD requires-on-one tutoring.
Two modules are dedicated to developing the PPD thee first two semesters. The PPD
starts as of the very first semester.

2.3.3 Tutored projects

Tutored projects, lasting a total of 300 hours awer 4 semesters, aim to make the student
independent.

The subject of the project may be provided by #daeher tutor of the project, or by a firm or
regional institution. The theme is often aboutw@ygtrelated to the vocational sectors of the
specialized area, although it is not limited tsthn particular, part of the tutored projects that
may be suggested in relation to the Studies an@@so(SP).

This project leads to:
- Project management methodology (work in groups,kwione management, setting
deadlines, drawing up specification sheets, etc.),
- The implementation of knowledge and know-how (doeotrbased research, work
proposals, drafting reports, etc.),
- Learning how to work independently.
- Transcending academic subject areas and boundaries.

2.3.4 Industry internship

The internship in industry lasts for 10 weeks mimmand is conceived to familiarize the
student with real industry.

It occurs, preferably, during the fourth semested d&s organization is flexible in order to
include particular variants (international exchagan internship training period...). The
internship is followed-up by visits of the departitad staff to the internship work place.

During the preparation of a student’s PPD, the ahaf immediate workplace integration
may be considered and allow for a 4 week extensiothe internship, equivalent to two
supplemental module.

2.4 Admissions
In order to match the diversity of the applicantipseveral venues are offered.
The four semester full-time program: initiation diees

Holders of a high school baccalaureate diplomatedlao the specialized field or an
equivalent diploma may apply.
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Work study program
The work study program requires prior signed praio professional training contract or an
in-company training program.

Continuing education and Accreditation of prior teang (APL)

This program is for those who want to audit a ceuasd who are employed or seeking
employment. Their credentials are assessed byanuharge of examining their application,
interviews and exams. The APL procedure shall Ipdieghin accordance with the regulations
applied at the university the application has badmmitted to.

3 year program, distance learning including clagsrmosessions
High School baccalaureate holders or those witle@unvalent diploma may apply to this
program. The admission is decided by a jury, inrghaof examining their application,
interviews and exams. This program is for:

- Students who cannot enroll in a full-time prograiune to their particular situation,

- Employees or person looking for work and who hastfaund employment in other

sectors open to UDT graduates (geographic distava, schedule ...).

Full-time one year program (special year): initiati studies
Students who have a science education level camnespg to two years of post-baccalaureate
diploma education (first Internship of universityudies, ‘grandes écoles’ preparatory
course...) and who want to complete their studiek @ishort course of study in technology.

2.5 Evaluation and accreditation

During semester 3, the supplemental module creglies tabulated in relation to their
corresponding Educational Unit (UE). The weightadlg credits and size of the educational
units, including supplemental modules, must respelcto 2 ratio in accordance with article 9
of the modified order of the®3August 2005.

The conditions for passing the UDT and receivingreditation are defined in accordance
with the provisions established in the modifiedesrdf the & August 2005.

The supplemental modules and related course oy $uehtered on the diploma.
3 ORGANIZATION

3.1 General plan

The first 3 semesters of the program are dividéal 3nreducational units (UE):
- UE1: Human Development and Science

- UE2: Electrical Engineering

- UE3: Computing for industrial systems

The last semester has 2 educational units:
- UEA41: Professional development
- UEA42: Internship

These educational units are distributed over 4 stare as follows:
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Program S1 S2 S3 S4 Total
hours | hours| hours| hours| hours

Core curriculum

UE1 : Human development and science 180 180 150 510
UEZ2 : Electrical Engineering 180 12( 120 420
UE3: Industrial computing 150 150 120 420
UEA41 : Professional development 20 90

(UEA42: Internship)

Alternative learning Modules *

Attached to UE1, UE2, UE8epending on the studen 60 60
program selection

Supplemental modules
UE distribution depending on the curriculum 120 180 300
Total Hours of study 510 510 510 270| 1800

* These modules are included in the core curriculum
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3.2 Course list and schedule for each educational unit

UE1 :Human Development and Science

*MC in French code for mod ules

Coeff. S1 S2 S3 S4 | Tot. CC Tot SM*
Mathematics 18 60 60 60 0 180
Culture-Communication 12 30 30 30 0 90
Personal and Professional Development 4 15 15 0 0 30
Personal and Professional Development
English 15 45 45 30 0 120
Physics 11 30 30 30 0 90
Supplemental modules UE1 120 maximum
Total: 16 CC mod. + 4 Suppl. mod. 60" 180 180 | 150 | O 510 120
Maximum maximum
UEZ2 : Electrical Engineering

Coeff. S1 S2 S3 S4 | Tot. CC Tot SM*
Introduction to Electrical Engineering 14 90 30 0 0 120
Electrical Engineering and Power Electronics 16 30 30 60 0 120
Electronics 16 30 30 60 0 120
Studies Projects — Tutored Projects 8 30 30 0 0 60
Supplemental modules UE2 120 maximum
Total: 12 CC mod. + 4 suppl. mod. 54 180 120 | 120 | O 420 120
maximum maximum
UE3 : Computing for industrial systems

Coeff. S1 S2 S3 S4 | Tot. CC Tot SM*
Industrial computing 14 60 60 0 0 120
Digital electronics, logic synthesis 7 60 0 0 0 60
Automation 8 0 0 60 0 60
Automation in industry and for distribution 11 0 60 30 0 90
systems
Studies and projects— Tutored projects 14 30 30 30 0 90
Supplemental modules UE3 120 maximum
Total: 10 CC mod. + 4 suppl. mod. 54 150 150 | 120 | O 420 120
maximum maximum
UE41 : Professional Development

Coeff. S1 S2 S3 S4 | Tot. CC Tot SM*
Corporate dynamics 4 0 0 0 30 30
Industrial and network 4 0 0 0 30 30
Studies and projects— Tutored projects 6 0 0 0 30 30
Supplemental modules 18 0 0 0 180
Total: 3 CC mod. + 6 suppl. mod. 32 0 0 0 00 90 180
UE42 : Internship
Internships 32 10 weeks minimum
“ Alternative learning » modules
In UE1, UE2, UE3 as per student selection 60 60
Semester total (hours) 510 510 B90 |90 1500 300
Program Total (hours) 1800

Note! Columns « Tot CC » and « Tot MC » shows the totahlmer of hours in the ‘core curriculum’ (CC) and the

‘Supplemental modules’ (MC).
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*.in each educational unit, the supplemental meslalre assigned a coefficient of 3.

The Full Program:
- 42 core curriculum modules + 10 Supplementadlates + tutored project + Internship.
- Distribution of the supplemental modules: 4 in 6% S4.

3.3 Course list and schedule for each module per semest

3.3.1 Semester 1 [NT: LW Lab Work; WS Workshops; CL Classes]

| Module ‘Coefficient‘ CL | WS ‘ LW ‘Total

UE11 Human development and science

Mathematics
F_undamentals of algebra and Mall 3 12 14 4 30
trigonometry
Fundamentals of calculus Mal2 3 12 14 4 30
Culture & Communication
| Expression and communication CC1 4 10 20 30
English
| English for general purposes Anl 6 25 20 45
Physics
| Mechanics — Electromagnetism P1 4 12 18 30
Personal and Professional Development
| Discover the workplace PPP1 2 15 15
Total UE11 22 36 | 96 | 48 | 180

UE12 Electrical Engineering

Introduction to electrical engineering

Circuits and linear components GE11 6 14 24 22 60
Distribution and safety GE12 4 8 12 10 30
Electrotechnology and power electronics
Inductances and transformers ET1 4 8 12 10 30
Electronics
Uses and basic components of EN1 4 3 12 10 30
electronics
Studies and Projects - Tutored projects
ER12 4 4 26 30
Total UE12 22 38 |64 | 78 |180
UE13 Computing for industrial systems
Industrial computing
|Algorithms, programming 11 7 12 20 28 60
Digital electronics, logic synthesis
Calculus and synthesis of logic ENSL1 7 18 20 29 60
systems
Studies and Projects - Tutored projects
ER13 4 4 26 30
Total UE13 18 30 | 44 | 76 | 150
Total S1 62 104|204 202|510
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Module Coefficient| CL | WS | LW ‘Total

UE21 Human development and science

Mathematics
Integral calculus and Ma21 3 12 14 4 30
differential equations
Introduction to applied Ma22 3 12 14 4 30
mathematics
Culture & Communication
Information and searching for cco 4 10 20 30
documents
English
Communication in English for An2 6 25 20 45
general and professional use
Physics
Optical electronics/ Thermal P2 4 12 14 4 30
systems
Personal and Professional Development
| Student project PPP2 2 15 15
Total UE21 22 36 | 92 | 52 | 180
UE22 Electrical engineering
Introduction to Electrical Engineering
| Second order systems, filters GE2 4 8 12 10 30
Electrotechnology and power electronic
Direct Current motors and
Rectifiers ET2 4 8 12 10 30
Electronics
Fundamental functions of EN2 4 8 12 10 30
electronics
Studies and Projects - Tutored projects
ER22 4 4 26 30
Total UE22 16 24 | 40 | 56 | 120
UE23 Computing for industrial systems
Industrial computing
. 112 7 12 20 28 60
Architecture of processors
Automation in industry and for distribution
systems
Open-loop controls for ARS? 7 18 20 29 60
industry
Studies and Projects - Tutored projects
ER23 4 4 26 30
Total UE23 18 30| 44 | 76 | 150
2 alternative learning modules (AA1 and AA2)
must either be in UE21, UE22, or UE23 6 60
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Total S2 62 [907|1767|184 | 510

" These totals do not include the ‘Alternative léaghmodules. These ‘Alternative learning’
modules are part of the core curriculum.

3.3.3 Semester 3

‘ Module ‘ Coefficient‘ CL ‘ WS | LW | Total
UE31 Human development and science

Mathematics
Mathematical t_ools for Mas31 3 12 14 4 30
Fourier analysis
Mathematical tools for Ma32 3 12 14 4 30

discrete signals

Culture & Communication

Communicating and
integrating into the CC3 4 10 20 30
professional world

English
Advanced general,
professional and specialized | An3 3 15 15 30
English
Physics
| Sensors - EMC P3 3 10 | 12 8 | 30
Total UE31 16 34 | 65 | 51 | 150

UE32 Electrical Engineering

Electrotechnology and power electronics
| Converters ET3 8 14 16 30 60
Electronics
Functions associated with
the treatment and EN3 8 14 24 22 60
transmission of information
Total UE32 16 28 40 52 | 120

UE33 Computing for industrial systems

Automation
Servo-lqop control, AU3 8 18 20 22 60
Regulation
Automation in industry and for distribution
systems
| Distribution systems ARS3 4 12 8 10 30
Studies and Projects - Tutored projects
ER3 6 4 26 30
Total UE33 18 30 | 32 | 58 | 120
Total supplemental modules in S3 : 4 modules 12 120
distributed over UE31 to UE33
Total S3 62 92 |137 |161 |510

*Each supplemental module is assigned a coefficiedt
These totals do not include the supplemental nesdul
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3.3.4 Semester 4

Module Coefficient‘ CL | WS | LW ‘Total

UE41 Professional Development

Business organization

The human, economic and CDE4 4 30 30

social realities of companies
Studies and projects -Tutored projects

| ER4 6 4 | 26 | 30
Automation in industry and for distribution systems

Supervision and control of ARS4 4 12 8 10 30

processes
6 Supplemental modules

| 18 180
Total UE41 32 12 | 42 | 36 | 270
UE42 Internship
Internship | 32
Total UE42 32
Total S4 64 12 |42 | 36 |270

" These totals don't include the supplemental madule

4 DESCRIPTIVE CHARTS FOR MODULES AND EDUCATIONAL UNITS

4.1 Descriptive charts for the modules

The Electrical Engineering and Industrial Computprggram is divided into educational

units (UE) which are in turn divided into moduld$ese modules are defined in terms of
academic and professional goals. The main focusldhime on reaching these targets rather
than on methodically covering every knowledge areatained in each module. Depending
on the local context, the contents may be moditied the objectives must be duly accredited.

Comments on the descriptive charts for the modules:

The acronynmJE refers to Educational Unit&Jpité d’Enseignemenn French] which

each given module is inserted in (cf. « Course distl schedule for modules per
semester »). The evaluation or weight of each nedulrendered by a coefficient
which is listed in the chart mentioned here abowdich corresponds to the
corresponding to the number of credits in the reype educational unit.

The termModule announces the complete name of the module iniguest

The termReferenceis a coded reference whose number and letter vakfer to the
following: one or more letters refer to the Subjécea under which the module is
listed; the first letter indicates the correspodsemester for the module; the second
number, when applicable, provides the scheduledravithin a given semester.

The termScheduling Calendarrefers to the semester in which the module is taugh
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The termSubject Arearefers to the general subject heading under wthielrmodule
is included.

The termHours refers to the total number of hours of teachinigedaled either for
classroom teaching (CL), Workshops or Seminars (W&) Work (LW).

The Objectives box defines the overall goal of the module withie fprogram. It is
further described by th®linimum proficiency box which indicates what the student
must be able to do or know at the outcome of thedule® These minimum
requirements are the basis for the evaluation.

The Requirements box defines the admission conditions for each mmduh
particular with regard to module candidates who @mé/ enrolled in part of the
curriculum. When one or several modules are ligtetie requirement box, this means
that the minimum proficiency demanded of each meglimodule must first be
reached before starting the new module.

TheCourse Contentbox defines the subject matters taught in the reodu

The Course methodology box provides an indication of the learning method
employed in the teaching of the course.

The Extensions box refers to the subject matters or modules whieh proficient
student is now prepared to study as part of thegsegion for the UDT diploma.

The Key-words lists the most important terms (those not inclugrethe title) of the
module.
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4.1.1 Descriptive charts for core curriculum modules

Human Development and Science

Mall - Fundamentals of algebra and trigonometry

UE Subject Area Hours
FSH Mathematics 12C,14TD,ATP
Reference Module Scheduling Calendar
Mall Fundamentals of algebra and S1
trigonometry
Objectives :

Master knowledge of complex numbers and complegrdias using algebra,
Identify rational fractions and master related htgeoperations.

Minimum proficiency :

Able to master all types of calculations and readraphs using complex exponentials,
Able to handle trigonometry formulas,

Able to resolve algebra equations with real cogdfits below or equal to 4,

Able to breakdown a rational fraction into simpéalrcomponents:

A A Ax+B

X-a (x -a)? axt+bx+c

(smallest common denominator).

Requirements :
IST baccalaureate course [final year High Schoplodina]

Course Content :

Introduction to plane geometry,

Complex numbers (module, argument, square rootccabt),

Trigonometry and trigonometric functions,

Trigonometry formulas (ex : conversion of a @8+ b sinwt),

Definition of reciprocal functions of trigonometiignctions,

Polynomial factoring with low degrees,

Second degree equations with complex coefficients,

Decomposing rational fractions into simple compdsgn

Vector, scalar multiplication, vector multiplicatipmixed multiplication and applications.

Course methodology :

The subject matter addressed in this module maysed to familiarize the student with different
methods of logical reasoning and proofs (proof tgtradiction, by contraposition, by induction, by
counterexample ...).

Extensions :

nth degree roots,

Graphic representation of complex diagrams (Bodejuit, etc.),
The concept of bijection,

Error correction codes,

Calculation of areas, moments, volumes.

Key-words :

Polynomials, rational fractions, trigopnometry, cdenpnumbers.
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Human Development and Science
Mal?2 - Fundamentals of calculus

UE Subject Area Hours
FSH Mathematics 12C,14TD,ATP
Reference Module Scheduling Calendar
Mal2 Fundamentals of calculus S1
Objectives :

Make students familiar with model functions,
Understand the geometric interpretation of diff¢isds,
Understand the Riemann definition of integrals.

Minimum proficiency :

Able to plot a diagram for a given function,
Able to write an expression when the function afieen equation type is defined by its corresponding
diagram,

Identify the geometric properties of a given fuanti

Calculate the derivative of a function comprisitgnslard functions,
Be comfortable using the integral properties.

Requirements :

IST baccalaureate course [final year High Schaglotia].
Course Content :

Continuous functions using intervals, odd and epestity,
Periodicity (period, pulse, frequency),

Signal modulations / trains (rectangular, triangleseforms),
Fast and slow rhythms, correction, change of scale,

Non derivative functions at a single point,

Differentials,

Derivatives of complex functions,

Exponential and logarithmic functions (In x, loglag , x, e*, a*),
Properties of reciprocal trigonometric functions,

Definition of the Riemann integral (continuous ftions of intervals),
Properties of the integral.

Course methodology :

The subject matter addressed in this module mawdsel to familiarize the student with different
methods of logical reasoning and proofs (proof bptadiction, by contraposition, by induction, |by
counterexample ...). It is possible to use limitegpamsionsexamples(calculation using computer
programs for instance).

Extensions :

Optimization,

Numerical integration,

Limits and equivalence calculus,

Taylor series,

Relationship between integrals and indefinite irdég

Key-words :

Finite increment, slope, derivatives, integrals\ciions.
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Human Development and Science

Ma21 - Integral calculus and differential equations

UE Subject Area Hours
Mathematics 12C,14TD,ATP
FSH
Reference Module Scheduling Calendar
Ma21 Integral calculus and differential S2
equations
Objectives :

Allow the student to make use of the tools of inéégralculus and differential equations in ot
disciplines.

Minimum proficiency :

Proficiency in the required integral calculationheiques,
Resolving the differential equations used in thegpam courses without any difficulty

Requirements :
Modules Mall and Mal2.

Course Content :

Integral calculation techniques,

Integral calculation of standard trigonometric ftions,

Integral calculation of rational fraction functigns

Differential linear equations of first and secondey, with constant coefficients,
Equivalent functions approaching infinity,

+¥ +¥
Improper integrals such asf(t) dt ~ f(t) dt (definitions, convergence, theory of positive ftimas,
a - ¥

absolute convergence of functions with complex esju

Course methodology :

Technical mastery shall lead to diverse applicati¢electrical circuits, demographic growth mod
Physics, etc.). The numerical integration techréquectangle, trapezoid) may be explored in dukivy
sessions using specialized software.

Extensions :

Convolution,

Correlation,

Numerical solution to differential equations usthg Euler method,

Resolving differential equations in applied Phydiasear differential equations with non-constainstf
order coefficients).

Key-words :

Variables, summatignindefinite integrals, integral calculation techrégu
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Human Development and Science

Ma22 — Introduction to applied mathematics

UE Subject Area Hours
FSH Mathematics 12C,14TD,ATP
Reference Module Scheduling Calendar
Ma22 Introduction to applied mathematics S2
Objectives :

Introduction to matrix calculus,
Use of the Laplace transform.

Minimum proficiency :

Ability to use a formula sheet in order to calt¢elhaplace transforms, both direct and inverse,
How to perform operations using the matrices,
Knowing how to use linear matrix systems (scals tean or equal to 5).

Requirements :

Module Ma21 (integral calculus).

Course Content :

Laplace transform of causal functions,
Diagrams and theorems. Inverse transforms,
Applications,

Operations involving matrices,

Basic properties of the determinants,

Calculating determinants (order inferior or equed},
Solving linear systems.

Course methodology :

Leading to formal calculus.

Extensions :

Transfer functions,
Impulse response,
Convolution,

Error correction codes,
Quadrupole matrices,
Matrices convolution.

Key-words :

Laplace, charts, circuits.
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Human Development and Science
Ma31l - Mathematical tools for Fourier analysis
UE Subject Area Hours

FSH Mathematics 12C,14TD,ATP
Reference Module Scheduling Calendar

Ma31 Mathematical tools for Fourier S3

analysis
Objectives :

Understand the time frequency duality.

Minimum proficiency :

Ability to write a Fourier series progression fdirsample periodic signals,
Ability to write, calculate without any difficultyhe Fourier transforms of simple functions ang
identify the characteristics of these transforms,
Knowing how to use a frequency diagram.

Requirements :
Modules Mall, Mal2, Ma21.

Course Content :

Integral of e™* (where m is a complex),

Dirac pulse,

Convolution,

Fourier series for a periodic function (Real serffegmonics, complex series, spectrum, Parseval’s
theorem)

Fourier transforms of standard functions (functiath bounded support, summable functions).

Course methodology :

Extensions :

Spectrum analysis,

Pulse response, frequency response,
Transfer functions of sinusoidal systems,
Amplitude modulation,

Sampling.

Key-words :

Frequency, sinusoidal, Shannon.

PPN GEII September 2008

to



National Educational Program in Electrical Engirieg and Industrial Computing EEIC 22

Human Development and Science

Ma32 - Mathematics for discrete signals

UE Subject Area Hours
FSH Mathematics 12C,14TD,ATP
Reference Module Scheduling Calendar
Ma32 Mathematics for discrete signals S3
Objectives :

To become familiar with the concepts of convergeanog summability,
Ability to use the Z transform,
Learn supplemental Mathematical concepts usefBhiysics.

Minimum proficiency :

Ability to determine the convergence domain of atire series or a Z transform,
Write the entire series progression for the funitearned in this program,
Ability to use a formula sheet to calculate Z tfansis, both direct and inverse,
Ability to solve a difference equation,

Ability handles multi-variable functions and openat

Requirements :
Module Ma21.

Course Content :

Definitions of numerical sequences,

Geometric sequences,

Numerical series,

Power series (definitions, circle of convergengeerations, derivative and integral calculations,
standard integer power series expansion)

Z conversion (definitions of the bilateral transfomproperties of the unilateral transform),
Discrete-time convolution,

Applications with difference equations,

Variables in several functions (definitions, pdrtlarivatives),

Double integrals.

Course methodology :

Extensions :

Applying total sequences for solving differentigluations,
Taylor series,

Calculation of originals with the residual method,
Bilateral Z Transform.

Key-words :

Filters, convergence, summation.
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Human Development and Science

CC1 — Expression and Communication

UE Subject Area Hours
FSH Culture and Communication 10TD, 20 LW
Reference Module Scheduling Calendar
CCl1 Expression and communication S1
Objectives :

Mastering key elements of communication,
Using verbal and non verbal communication.

Minimum proficiency :

Preparing and understanding short messages, lritermwand oral, while respecting the basic rulé
communication.

1"

Requirements :

Baccalaureate or equivalent diploma.

Course Content :

Understand how to breakdown and analyze commuaitati

Writing: vocabulary enrichment, note taking, dnadtimethods and techniques,
Oral: confident public speaking, listening and Igeattentive to others,
Understand communication through images.

Course methodology :

Both group and individual study sessions,

Use of office software,

Drafting a letter, a summary, an email,

Oral presentation,

Possible methods: role playing — interviews — péako— writing workshop— news releases...

Possible extensions :
Module CC2.

Key-words :

Language, listening, speaking, drafting.
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Human Development and Science
CC2 - Informer, se documenter
UE Subject Area Hours
FSH Culture and Communication 10TD, 20 LW
Reference Module Scheduling Calendar
CC2 Information and searching for S2
documents
Objectives :

Documenting oneself, collecting and analyzing infation,
Structuring one’s personal outlook,
Producing documents, oral presentations.

Minimum proficiency :

Understand and transcribe other people’s thougtdginions,
Reading, interpreting, using a general or techrdogument,
Summarizing.

Requirements :

Module CC1.

Course Content :

Searching for information on a general or technicddject,
Pragmatic uses of internet — selecting multiplerces)
Structuring one’s thoughts and expressions,

Being up to date on cultural news.

Course methodology :

Both group and individual study sessions,
Summarizing documents,

Analyzing the text and pictures in documents,
Documentation search,

Learning to use audio-visual tools and communicatiand information technology,

Oral presentations,

Individual or group project (oral presentation, imdisual presentation, cultural event ...),

Reading and analyzing the news.

Possible extensions :
Module CC3.

Key-words :

Documentation, structure, presentations, genetalreu
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Human Development and Science

CC3 - Communicating and integrating into the professional world

UE Subject Area Hours
FSH Culture and Communication 10TD, 20 LW
Reference Module Scheduling Calendar
CCs3 Communicating and integrating into S3
the professional world

Objectives :

Preparing workplace integration,
Communicating at the workplace.

Minimum proficiency :

Identifying the various aspects of the workplace,
Establishing an interpersonal network,
Successful job search,

Easy oral and written expression,
Communicating clearly with others.

Requirements :

Module CC2.

Course Content :

Job search techniques: classical tools (coverettdkésumé), phone communication, tests,
Training for the job interview,

Methods for drafting professional correspondengedative summary),

Efficient communication: assessing yourself anchgeissessed by others on the efficiency of
your communication skills are.

Course methodology :

Personal self-review,

Drafting cover letters and résumés,

Searching for a job or an internship position,

Practice job interviews,

Getting to know the potential business sector (fuexpos, conferences, visiting firms...),
Role playing.

Possible extensions :

Internship.

Key-words :

Internship, jobs.
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Human Development and Science

CDE4 - The human, economic and social realities of the marketplace

UE Subject Area Hours
FSH The marketplace 30TD
Reference Module Scheduling Calendar
CDE4 The human, economic and social S4
realities of the marketplace

Objectives :

To become familiar with the social, economic anchin organization inside companies.

Minimum proficiency :

Able to delineate the main departments of a compantyto be able to locate one’s place within that
structure,

Understand the company from within,
To know how to breakdown the cost factors for a&giproduct.

Requirements :

Modules CC1 to CC3.

Course Content :

The organization of the corporate structure: cheratics, organization and internal functions, the
company-employee relation, management,

Business unit: the economic activity of the firmgaunting documents, cost prioritization, marketing
The internal dimension of a company: corporateucaland image,

Introduction to competitive intelligence.

Course methodology :

For this aspect of the course, it is most advamiagido have professionals from the market p
participating in the teaching.

Possible extensions :

Internship, tutored project.

Key-words :

ace

Labor contract, human resources, corporate culfucditability .
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Human Development and Science

Anl - English for general purposes

UE Subject Area Hours
FSH English 25TD, 20TP
Reference Module Scheduling Calendar
Anl English for general purposes S1
Objectives

To continue the language acquisition of seconddugation, to introduce students to simple Englistt
is useful for their studies, at the workplace amtheir personal life,
Improve the oral comprehension of standard English

—

Minimum proficiency

General literacy in document reading,

Simple oral expression,

Drafting documents in simple English,

Communicating simply with different people in aiedy of situations.

Requirements :

The intermediate level is equivalent to a minimuid gears of English classes.

Course Content :

Oral comprehension :
Following a conversation,
Understand an oral document,
Understand a situation,
Understand oral instructions,

Written comprehension:
Reading a simple text,
Analyzing a text,
Extracting information from a text,
Understand simple written instructions,
Oral expression :
Introducing oneself,
Providing a description or making a simple prestgona
Transmitting experiential or shared information,
Participating in daily conversation,
Written expression :
Describing objects,
Summarizing a written or oral document,
Telling about events or situations,
Transcribing to text or graphic form.

Course methodology :

This course stresses the most varied situationgveryday learning and acquisition, testing langy
knowledge against English that is contextualized aaflecting varied life situations. Group work g
the development of a project are particularly adhlet to this module,
It is important to reinforce the language acquifieain previous educational experiences. A specific
professional type of English can be included inlémguage training.

Reinforcing and continuing:
Module An2.

Key-words :

ag
nd

English for general purposes, communication.

PPN GEII September 2008



National Educational Program in Electrical Engirieg and Industrial Computing EEIC 28

Human Development and Science

An2 - English communication for general and professional purposes

UE Subject Area Hours
FSH English 25TD, 20TP
Reference Module Scheduling Calendar
An2 English communication for S2
general and professional
purposes

Objectives :

Continue the language acquisition in module An ihst the students can reach a level of comfortg/
simple English in personal or professional commaitiia,
Reinforcing the comprehension of standard oral Ehgl
Reinforcing oral expression.

Minimum proficiency:

Understand written documents,

Drafting general documents in English,
Drafting professional documents in English,
Starting to use specialized idioms.

Requirements :
Module Anl.

Course Content :

Oral comprehension :
Understand a conversation or simple presentatmnical or not,
Understand technical instructions,
Understand simple scientific expressions,
Written comprehension;
Reading a basic technical text,
Finding key information in simple technical texts,
Understand simple technical instructions,
Oral expression :
Making a simple technical presentation,
Transmitting scientific and technical information,
Summarizing or transcribing a basic oral technittadument,
Communicating in daily life situations,
Written expression :
Drafting a simple summary of a technical documeither oral or written,
Describing a simple technical object,
Drafting a simple technical posting.

Course methodology :

The study of a significant corpus of a specialilidm doesn't fit into the context of the program,
more limited and progressive approach is usedadste

It is important to be able to read, rapidly, a téchl document,

Conferences given by English —peaking lecturers beaincluded in this module,

Group work and project based work should be givaoripy.

Possible extensions :
Module MC-A1.
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Key-words :

Communication, Business English.
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Human Development and Science

An3 - Advanced general, professional and specialized English
UE Subject Area Hours
FSH English 15TD, 15TP
Reference Module Scheduling
An3 Advanced general, professional and Calendar
specialized English S3
Objectives :

Continue with the language acquisitions from modutd and An2 so that the student can be profig
using English in varied personal and professioitahgons,

Reinforce oral expression in order to be handlecaving number of situations, both professional
other ones, where communication is required,

To become familiar with the language of the spéaal program,

Prepare interns for their internships in Engliskapng countries.

Minimum proficiency:

Understand standard spoken English,
Understand complex written documents,
Drafting general purpose documents in English,
Drafting professional documents in English.

ient

and

Requirements :
Modules Anl and An2.

Course Content :

Oral comprehension :
Follow a general and technical discussion,
Understand a presentation on general and techiagas,
Understand information (professional) over thepbktme,
Written comprehension;
Read general and technical documents and beconikafarith the information they contain,
Translate any technical document,
Oral expression :
Present in a clear fashion a machine, a systenpmwcess,
Use the telephone to: look for information, transthée information, summarize a general and techt
document,
Written expression :
Write a request for documents, an Internship brgpplication,
Draft a document, a un résumé, a cover letter,
Structure a summary of a general or technical decunwritten or oral,
Describe a machine, a system or a process,
Draft instructions, or a technical note or speaificn sheet.

nica

Course methodology :

It is possible to prepare for an Internship in anglish-speaking country in the second year,
Conferences with English speakers may be includekis module,
It is important to use a variety of documents appraaches to the language using CIT.

Possible extensions :
Module MC-A1.

Key-words :

Communication, English for international use.
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Human Development and Science

P1 - Mechanics - Electromagnetism

UE Subject Area Hours
FSH Physics 12C, 18TD
Reference Module Scheduling Calendar
P1 Mechanics - Electromagnetism S1
Objectives :

Learn to analyze the movement of a solid in traisiaand in rotation,
To know the principle electric and magnetic dimensi as well as their corresponding laws with ré
to Electrical Engineering.

jar

Minimum proficiency:

Ability to calculate the moment of inertia in a gilm case,
Ability to establish the use of energy for a givese,
Ability to make and use a diagram of a simple magrercuit.

Requirements :
Module Ma11.

Course Content
Fundamental concepts in mechanics,

Concepts in electrical fields and charges,

Magnetic fields and circuits :

Creation of a magnetic field using a current,
Application of magnetic circuits, Hopkinson’s law,
Laplace force,

Induction and self-induction — Inductances.

Course methodology :

Restricting study to simple motion,

Reviewing physical equations for dimensional arialgsd their importance,

A LW may be scheduled covering the mechanics studor another, elective module (rotati
machines),

Familiarization with non linear physical phenomena.

Possible extensions :
Modules ET1, ET2.

Key-words :

Mechanics, kinetics, magnetism, magnetic circintdictances.
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Human Development and Science

P2 - Optical electronics - Thermal systems

UE Subject Area Hours
FSH Physics 12C, 141D, 4TP
Reference Module Scheduling Calendar
P2 Optical electronics - Thermal S2
systems
Objectives :

Understand the physical function of the componeviiikh convert electrical energy into optical beam,

as well as the elements for detecting radiationteantslating it into an electrical signal,
Understand thermal physical phenomena and thesezprences for Electrical Engineering applicatio

Minimum proficiency:

Learn to select the appropriate optical componanafgiven application,
Learn to establish a diagram that schematizesrantiesystem in order to draw up the dimensions
heat transfer device.

Requirements :
Modules Mall, Mal2.

Course Content :

Optical electronics :
Fundamental concepts in geometrical optics, photigerdgimensions,
Basic concepts in semi-conductor Physics,
Emitting devices : LED, LASER,
Photoreceptors, solar cells, CCD (Charge Coupleddee...

Thermal phenomena
Heat transmission: conduction, convection, radmtio
Thermal calculations (resistance and thermal capatthematized renderings),
Concept of transitory states using a simple cassyst

Course methodology :

ns.

Learning applied to thermal systems in ElectricahgiBeering (radiator, fan, heat-generation

classification of electrical machines ...),
A practical example shall be included in a LW inZEdF ET2 or in ER

Possible extensions :

Modules P3, ER12, ER13, ER22, ER23, ER3, ER4, MG:ET

Key-words :

Optical electronics, optical emitting devices, mreteptors,

Thermal systems, thermal dissipation systems, heat.
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Human Development and Science

P3- Sensors - Electromagnetic compatibility

UE Subject Area Hours
FSH Physics 10C, 121D, 8TP
Reference Module Scheduling Calendar
P3 Sensors - Electromagnetic S3
compatibility
Objectives :

Introduce the student to the vocabulary and nosee@ated with physical measurement,
Introduction to the basic Physics concepts usetiandard sensors,

Understand the phenomena linked to Electromagnetigpatibility (EMC),

Knowledge of the standards and standard testathaiart of EMC.

Minimum proficiency:
Learn to select a sensor for a given applicatioea@uring chain, regulation...),
Learn to implement the appropriate measuring chain,
Learn to use the knowledge regarding EMC for desggelectronics products.

Requirements :
Modules Mall, Mal2, ET1, EN1, GE11, GE12, P1, P2.

Course Content :
Sensor physics :

Measuring chain and gauging,
Metrology,
Sensors: temperature, position, pressure, mechaliansioning...

Electromagnetic compatibility :
The types of noises, coupling processes, noisats@naircuits,
Concepts of noise propagation processes,
Mass-derived and potential reference problems|dadeand unshielded cables,
Immunity testing for EC rating. Regulatory aspects.

Course methodology :
Experimental proofs,
Coupling with the LW and WS in IN and AND modules.

Possible extensions :
Modules ER12, ER13, ER22, ER23, ER3, ER4.

Key-words :
Sensors, instrumentation, Physical measuremeiwtr@heagnetic noise, EMC.
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Electrical Engineering

GEL11 - Linear components and circuits

UE Subject Area Hours
GE Introduction to Electrical 14C, 241D, 22TP
Engineering
Reference Module Scheduling Calendar
GE11 Linear components and circuits S1
Objectives :

Thorough knowledge of the fundaments of electrikitys,
Learn to analyze basic circuitry.

Minimum proficiency:

Ability to analyze an electrical system,
Learn to use current measurement apparatuses.

Requirements :
Module Mal1l.

Course Content :

Analysis of analog signals
Description of the baseline signals and their attaréstic dimensions,

Analysis of electrical circuits in both sinusoideald continuous systems
General electricity laws,
Concept of quadrupoles,
Complex impedances,

Analysis of the Fundamental systems of the firdeor
Time and frequency factors in first order systems,
Bode diagrams.

Course methodology :

Use of simulation and computer assisted design,
Use of measurement devices.

Possible extensions :
Module GE12.

Key-words :

Electrical circuits,
General electrical theorems, Bode.
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Electrical Engineering

GE12 - Distribution and safety

UE Subject Area Hours
GE Introduction to Electrical 8C, 12TD, 10TP
Engineering
Reference Module Scheduling Calendar
GE12 Distribution and safety S1
Objectives

Becoming familiar with the distribution systems aethted devices,
Understand job-related risks.

Minimum proficiency:
Ability to conduct measurements of an electricatritbution system, particularly three-phase current
Preparation for the B1V level electricity license.

Requirements
Module GE11.

Course Content

Electrical distribution and three-phase currents:
Simple and complex dimensions,
Coupling,

Power,
Distribution networks.

Job-related risks:
Electrical installation diagrams, instruments,
Workplace health and safety,
Job-related electricity risks,
Preparation for the B1V level certification.

Course methodology :

LW in preparation for the certificate (competitiye)
In order to prepare for the certificate, use tHRé&érentiel de Formation a la prévention des Risque
d'origine électrique des étudiants préparant le D&Tbooklet on training for risks in the field pf
electricity for students enrolled in the UDT promia

Possible extensions :
Module MC-ET4 in order to be accepted for the B2R-Rvel certificate.

Key-words :

Electrical distribution,
Electrical safety.
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Electrical Engineering

GE2 - Second order systems, filters

UE Subject Area Hours
GE Introduction to Electrical 8C, 12TD, 10TP
Engineering
Reference Module Scheduling Calendar
GE2 Second order systems, filters S2
Objectives :

Understand the basic laws of second order systenisoth time and frequency domains,
Understand the concept of filtering and its appi@ss.

Minimum proficiency:
How to calculate and work with an analog filter.

Requirements :
Module GE11.

Course Content :

Fundamentals of second order systems:
Description of the time and frequency domains abse order linear systems,
Extension on higher-order systems,
Applications in the field of Electrical Engineering

Purpose and classification of filters:
Purpose of filtering,
classification of filters according to their propes,
analog filters,
Making active filters.

Course methodology :

Using filter building software.

Possible extensions :

Modules AU3, MC-AS21 and MC-AS22 to introduce augdion and MC-ENS5 to introduce filtering
using digital technology.

Key-words :

Linear systems, filtering, active filters.
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Electrical Engineering

ET1 - Inductances and transformers

UE Subject Area Hours
GE Electronics technology and Power 8C, 12TD, 10TP
electronics
Reference Module Scheduling Calendar
ET1 Inductances and transformers S1
Objectives :

Understand the how inductance and transformer Wwotk in their functional and technological aspec

ts.

Minimum proficiency:

Ability to select and service a single-phase, tpbase transformer,
Ability to perform induction.

Requirements :
Modules P1, GE11, GE12.

Course Content :

Materials used in electronics technology :
Magnetic materials: characteristics and uses ofsala magnetic circuits, permanent magn
applications,
Sinusoidal coiling, pressurized flow, Boucherdtsdrem,
Carrying out an induction, air gap,

Transformers
Schematized diagram, tests, power reading.

ets,

Course methodology :

Possible extensions :
Modules ET2, ET3, MC-ETA4.

Key-words :

Coiling, magnetic materials.
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Electrical Engineering

ET2 - Direct Current motors and Rectifiers

UE Subject Area Hours
GE Electronics technology and Power 8C, 12TD, 10TP
electronics
Reference Module Scheduling Calendar
ET2 Direct Current motors and S2
Rectifiers
Objectives :

Understand the principle and functioning of rotargtors and in particular direct current motors.

Minimum proficiency:

Ability to service a direct current motor,
Ability to provide the dimensions for a non-conteal rectifier.

Requirements :
Modules P1, GE11, ET1, GE12

Course Content :

Introduction to electromechanical Converters:
Using rotary motors,
Basic principles of rotary motors,

Direct current motors :
The organization of a direct current motor,
Basic parameters (emf, speed, coupling), reveitsibil
Introduction to speed control and coupling,
Presentation of different wave modes,

- Single-phase rectifiers :
The purpose of direct — alternating current coneers
Building non-controlled voltage rectifiers,
Filtering and smoothing and regulation circuits.

Course methodology :

Possible extensions :
Module ET3.

Key-words :

Direct current motors, rectifiers.
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Electrical Engineering

ET3 — Converters

UE Subject Area Hours
GE Electronics technology and Power 14C, 16TD, 30TP
electronics
Reference Module Scheduling Calendar
ET3 Converters S3
Objectives

To know the basic principles of power electronics,
To master the functioning of the main static-ph@saverters,
Understand the principle of a rotating field argddpplication to alternating current machines.

Minimum proficiency:
Knowing how to set up simple static phase Conveméthe AC-DC, DC-DC and DC-AC type,
Ability to select and set up an alternating curmaaichine for a simple application.

Requirements :
Modules ET1 and ET2.

Course Content :

Circuit breakers:
Principles,
Components,

Static phase circuit breakers :
AC-DC : triple phase rectifiers for direct current,
DC-DC : choppers, switched-mode power supply,
DC-AC : Inverters for high voltage applications &d/M (pulse-width modulation),

Electromechanical converters :
Organization and principles of alternating curnewtors,
Schematized diagrams of alternating current motors,
Speed variation.

Course methodology :

Possible extensions :
Modules MCET1, MCET2, MCET3, MCET4, MCETS5.

Key-words :

Static-phase converters, choppers, rectifiers,rtevg circuit breakers,
Synchronous motors, asynchronous motors, rotald. fie
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Electrical Engineering

ENL1 - Functions and Basic Components of Electronics

UE Subject Area Hours
GE Electronics 8C, 12TD, 10TP
Reference Module Scheduling Calendar
EN1 Functions and Basic Components of S1
Electronics
Objectives :

Knowledge of the elementary components of Elect®and their applications in basic functions

Minimum proficiency:

Breaking down an electronic system into its funaibunits,
Accounting for the characteristics of a real congrdrand its limits,
Knowing how to use a blue print.

Requirements :

Modules Gell, Mall.

Course Content :

Definition of the basic functions of Electronics
Diagram of units and their associations,
Transfer functions, gain, passbhand, ...

Electronic components and their use:
Operational amplifiers, diodes, transistors,

Current and voltage sources
Principles,
Applications.

Course methodology :

Important functional features,
Use the manufacturer's documentation,
Coordinating the module content with GE11 and MA11.

Possible extensions :

Key-words :

Basic electronics components,
Manufacturer’'s documentation,
Basic functions.
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Electrical Engineering

EN2 — Fundamental Functions of Electronics

UE Subject Area Hours
GE Electronics 8C, 12TD, 10TP
Reference Module Scheduling Calendar
EN2 Fundamental Functions of S2
Electronics
Objectives

To be familiar with and identify the functions afalog electronics.

Minimum proficiency:

Knowing how to identify the electronics functions a diagram,
Ability to describe the components and basic irdégt circuits for carrying out basic electron

functions,

Knowing how to calculate and measure the charatieparameters of basic assemblies.

Requirements :
Modules EN1 and GE11.

Course Content :

Amplification :
The organization of discrete values,
Integrated circuit components in amplification,
Power amplifiers,

Generating non sinusoidal signals:
Operational amplifiers (Op-amp) and non-linear infetions,
Feedback loop, triggers,
Astable circuit in op-amps and logic gates,
Generation of triangular signals.

Course methodology :

In concordance with GE2.

Possible extensions :
Module EN3, MC-EN1.

Key-words:
Amplification, non-linear electronics, signal geaigon.
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Electrical Engineering

ENS3 - Functions associated with the treatment and transmission of information

UE Subject Area Hours
GE Electronics 14C, 241D, 22TP
Reference Module Scheduling Calendar
EN3 Functions associated with the S3
treatment and transmission of
information
Objectives :

Understand the role played the different functionsligital and analog sequences of signal procgs
and transmission.

Minimum proficiency:

Knowing how to set up a sinusoidal oscillator amel telated adapted circuitry,
Knowing and being able to use a phase lock loop,
Ability to set up a basic sighal processing andgraission sequence.

Requirements :
Modules GE11, GE12, EN1, Mal1l, P1.

Course Content :

Generating sinusoidal signals:
Conditions for oscillation in a closed circuit,
Piezoelectric resonators : quartz,
Standard assemblies,

Phase lock loops (PLL) :
Structure and near-static functioning,
Linear analysis of locked loops: modeling and reses to varying stimulus,
Applications : frequency synthesis, modulation dadhodulation,

Organization of emitters-receptors:
Diagram of an emitter-receptor sequence,
Basic principles of analog modulation and demodiurtat

Digital processing signal sequence :
Diagram of a digital processing signal sequence,
Sampling of an analog signal,
Analog-digital (A/D) and digital-analog (N/A) conssgon,
Analysis of basic digital processing.

Course methodology :

Possible extensions :
Modules MC-EN1, MC-EN2, MC-EN3, MC-EN4, MC-EN5, MIC3.

Key-words :

Sinusoidal generation, PLL, emitters and recepgaspling, A/D and D/A conversions.

sin
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Computing for industrial systems

I11 - Algorithms, Programming

UE Subject Area Hours
ISI Industrial computing 12C 20TD 28TP
Reference Module Scheduling Calendar
11 Algorithms, Programming S1
Objectives :

To master the steps involved in creating a simphaputer application.

Minimum proficiency:

Ability to use a computer in a given professiorahiext,
Knowing how to use the programming sequence negegsaonstruct a simple program.

Requirements :

Course Content :

Use of a micro-computer: file system, user ruleing computers in networks,

The process involved in creating a simple compagpglication:
Identify the objects for processing and charadiegithem (everything involved with the kinds
of variables and especially the simple ones, uamrpeters, organization),
Identify the required processing and its logicajaoization (everything involving command functigns
Organize the application (with regard to all asp@étfunctions: results, parameters, prototypes),

Using an integrated program development environnm@ofect management, publishing and documentatfa
source files, compilation, using basic librariedifiag links, and adjustments).

Course methodology :

The proper habits are best learned at the very. ®apr to introducing students to the programm
command functions, they must be accustomed to derisg the organization of data and to splicing
program into modules which must be as sustainabpmasible,

For the purpose of learning, it is better to usegrated development environments,

This work can be undertaken in an object-orientattext, ensuring that there are a minimum numbg
elements that don’t require basic programming ingininheritance, overwriting, polymorphism,

The writing of the applications is done using ad&hprogramming languages.

ing
the

or of

Possible extensions :
Modules 112, MC-II11, MC-112, MC-1I4.

Key-words :

Algorithms, computers, files, programs, types, fiows, command functions.
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Computing for industrial systems
112 - Architecture of processors

UE Subject Area Hours
ISI Industrial Computing 12C 20TD 28TP
Reference Module Scheduling Calendar
112 Architecture for processor S2
Objectives :

To master the implementation of structured programgmconcepts and to demystify high level
programming language (example : C to assembly lataos),
Understand the architecture of the processor,
Understand the interruption mechanisms.

Minimum proficiency:

Ability to write code using in high level programaniguage for use in a microprocessor gr
microcontroller,

Knowing how to design an interface for a periphéelice, administrating input and output data,
Ability to assess time factors in simple applicatio

Requirements :
Modules 111, ENSL1.

Course Content :

Terminology: microcomputer, microprocessor, micrtcoller,
The material assembly of a microcontroller. Stutithe addressing for a given component, the type [of
memory and its place in the architecture of thegssor,

Program modeling for a processor, the instructieramples of sources for the assembly language,
Batteries and the way they are used;

Analysis of the assembly code generated by a cempil

Input-output interfaces in sequence or in parallel;

Use of ‘timers’;

Interruption regime function, interruption procegsprocedure.

Course methodology :

Use an advanced language for the development emuent,
Write applications for processors, setting up peipl input/output devices, programmed in|an

advanced language which may include simple asserfinletions (use of instructions for processing
bits, if there are any),

Include both the hardware and software as factopsacessing interruptions,

Make use of signal processing program examplestiigetup analog-digital and digital-analpg
converters), of dialogue via serial interfaces.

Possible extensions :
Modules MC-113, MC-I12.

Key-words :

Microcontrollers, peripheral interfaces, architeetwariables, memory, ports, interruptions.
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Computing for industrial systems

ENSL1 - Analysis and Logic Systems Synthesis

UE Subject Area Hours
ISI Digital electronics 18C 20TD 22TP
and logic synthesis
Reference Subject Area Scheduling Calendar
ENSL1 Analysis and Logic Systems S1
Synthesis

Objectives

Learn about the basic functions involved in Digékdctronics,
To have the student become familiar with the déférways of designing simple digital systems.

Minimum proficiency:

Knowing how to organize a function into its constibt assembly blocks and sequences,
Knowing how to select and set up a standard orraromable digital circuit,

Knowing how to use a development sequence (sinamland synthesis),

Knowing how to program, simulate and test a prognaivle logic circuit.

Requirements :

Course Content :

Basic operators of the combinational and sequelaiigdt,

Digital information: electricity levels, logic coewntions, immunity from noise, codes

Circuits : electrical aspects, logic families, agjé levels, current fluxes, dynamic parameters,
decoupling rules, types of outputs, energy usespeed,

Synthesis methods: hierarchical visualization, coiional and sequential logic, synchronous finite
state machines,

User programmable devices (CPLD,FPGA ...) : architexg and technologies,

Language for describing the material: general [pias, simulation of functions, synthesis.

Course methodology

Three perspectives must be conducted simultaneottsty hierarchical outlook (splicing a comp
function into its simple building blocks or conatints), the visualization of the algorithm (howcteate
a function, a combinational block may be describgidg a sequential algorithm) and the visualizatib
the circuit (knowledge of the technologies obselwdly the user: levels, power use, etc.),

One can use a development sequence with simulatidnsynthesis of an advanced language (VH
Verilog, C language ...) and transfer to a targetfdidation.

Possible extensions
Module ER12, ER13, ER22, ER23, ER3, ER4, MC-ENSL1.

Key-words:

Logic, Boolean algebra, programmable circuits, HBihguage, simulation, logic synthesis, finite stat|
machines, transition systems.

DL,
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Computing for industrial systems
AU3 - Servo-loop control, Regulation

UE Subject Area Hours
ISI Automation 18C 20TD 22TP
Reference Module Scheduling Calendar
AU3 Servo-loop control, Regulation S3
Objectives :

Understand the concept of a regulated system,
Learn to assess a system’s performance: stalgligégision and speed.

Minimum proficiency:

Knowing how to set up experimental identificatiomgedures;
Knowing how to go from the spec sheet to beingaasible for correction;
Knowing how to regulate the parameters of an inthlsegulator.

Requirements :
Module GE2

Course Content :

Time and frequency features of the systems, puegy ddfect, integration systems,

Closed loop system: Direct sequence and returnesmgu Calculation of the transfer function in a
closed loop, stability,

Study of anti-static precision;

Experimental identification procedures,

Role and general structure of correctors (P, PI,BD), synthesis of correctors (phase margin...),
Ziegler and Nichols procedures,

Digitalization of analog correctors,

Industrial regulators: standards and standardizgraims, the configuration of a regulator, self-
regulators, chain regulators,

Validation of a corrector with CAD and/or automatiand/or by microcontroller programming.

Course methodology :

It is best to use dedicated real systems for im@dlistontexts in addition to the simulation tootslaCAD
tools when creating automation rules.

Possible extensions :
Modules MC-AS21, MC-AS22.

Key-words :

Transfer function, stability, identification, coatén, PID, industrial regulation.
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Computing for industrial systems

ARS2 — Open-loop controls for industry

UE Subject Area Hours
ISI Industrial and network 18C 20TD 22TP
automation
Reference Module Scheduling Calendar
ARS2 Open-loop controls for industry S2
Objectives

To become familiar automated industrial systemgims of open-loop controls,
Learn the standards and programming language 1BC-31

To become familiar with the environmental, techh@zonomical and safety constraints inheren
automated industrial systems.

tin

Minimum proficiency:

Ability to analyze a technical specification of tBgments, a specification sheet,
Ability to set up a simple application of automatidesigned for programmable industrial automatan
systems for more general purposes,

Ability to analyze the Man-Machine interface reguirents for an automaton,
Ability to create the loop-control interfacing.

Requirements :
Module ENSL1.

Course Content :

Analysis of the process and the specification sleetvell as the life cycle of automation,

Structure of industrial automation,

Analysis, specification and modeling of the comméntttions, using standard instructions; Grafcet,
Architecture of a programmable industrial automat,

Input / Output of industrial systems for a prograate logic controller (PLC): specialized boards,

sensor

cables, pre-actuators (standardized diagram),

Familiarization with the different technologiesdetric, pneumatic, hydraulic, ...),
Man-machine interface,

Analysis and criteria of technological choicesifatustrial needs,

Standardized programming language IEC 1131-3 atndjpstechniques,

Analysis and industrial process commands from $jpgation sheets: application over an open
source and mixed technology applications

: PLC, Industrial computer terminals, microconteoltards, FPGA ...

Start and stop modes for a logic controller, GEMRAI process,

Basic concepts of business software in relatidog@ controllers: MES, ERP.

Course methodology :

Possible extensions :

Key-words :

Programmable Logic Controllers, PLC, standardizedjliage, grafcet, input/output,
control/command.
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Computing for industrial systems

ARS3 — Networks

UE Subject Area Hours
ISI Automated industrial systems @ 12C 8TD 10TP
and networks
Reference Module Scheduling Calendar
ARS3 Network S3
Objectives :

Understand the methods and general techniqueshétransmission of data used in communication
networks, in the context of a general modeling ommunication networks for industrial use:

automation, home and office systems,

Understand the concepts behind industrial commtinitanetwork and have a solid grasp of how

networks are classified in order to be able to tere@mn optimum network as per the techn
specifications defined by actual requirements.

cal

Minimum proficiency:

Ability to participate in the set up of networkeKing heterogeneous equipment in the industry.

Requirements :

Possess the basic concepts of electricity andretdcs for signal transmission (EN3),
Knowing the measurement and test tools in Eleatsni
Knowing the basis for diagrammatic schematizatioth @oding of digital information (ENSL1).

Course Content :

Concepts and classifications of communication netsjo
Basic understanding of transmission,

Hardware and cabling,

Organization and exchange of network grids,

Access pathways,

The OSI model,

Network standardization,

Study of industrial networks on the market,

Course methodology :

Application studied for one or two networks exigtion the market according to the particular fodus
Each university department
It is preferable that the study and characterigifdsthernet be included in this module.

Possible extensions :
Modules MC-ARS21, MC-ARS22.

Key-words :

Networks, grid, hardware, standardization, OSI rhode
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Computing for industrial systems

ARS4 - Supervision and control of processes

UE Subject Area Hours
ISI Automated industrial systems  12C 8TD 10TP
and networks
Reference Module Scheduling Calendar
ARS4 Supervision and control of the S4
processes

Objectives :

Understand the importance of the supervisory orsigkt function in industrial processes,
Knowing the technologies for establishing a supsmy system.

Minimum proficiency:

Knowing how to install and configure an industsabervision system,
Ability to modify the supervision applications theisure the proper functioning of the processes.

Requirements :

Knowing and be able to use an operational systemowkhow to establish formal requirements us
descriptive tools such as organization charts,akgrithms, industrial networks.

Course Content :

The place and role of supervision in businessesfuhctions filled by supervision:
operation, maintenance, quality, production managgm

Processes and man-machine interfaces, graphicrpatisas,

Standardization,

Study, configuration and set up of an industrigdesuision software system,
Software interface techniques for the acquisitiod sharing of information,
Coupling of databases and supervision,

Concepts in remote supervision via Internet, safety

Course methodology :

ing

Take in account the rules and good industrial prest for designing applications for industiial

supervision,
Use a monitoring software.

Possible extensions :

Key-words :

Supervision, interface software, process operations
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Job market projects

PPP1 — Introduction to the workplace

UE Subject Area Hours
FSH Personal and Professional 15 WS
Development
Reference Module Scheduling Calendar
PPP1 Introduction to the workplace S1
Objectives :

To enter into a dynamic relationship in regardréining (knowing oneself better in order to be more
successful),

To encounter the workplace and its environmentieoto examine and improve one’s motivation,
To become familiar with the jobs in a given sectnnd more generally with the placement availabl
holders of a UDT EEIC diploma,

To assess the requirements that these jobs demand,

To contrast one’s prior attitudes towards these(gBbs with their reality.

e to

Requirements :

Baccalaureate or equivalent,
Initial documentary research.

Course Content :

Documentary research about jobs, regional busieérgéis sector,
Establishing an initial contact with professiontsm this sector,
Explore the knowledge base and skills needed fsetljobs, educational/training requirements.

Course methodology :

This module is cross-disciplinary, and is therefoaadled by all teaching personnel,

The exploration work must start by the first seraest

This work must be structured with the help of dituas which put the student face to face, eithea
group or alone, with one or several professionasfthe field: to exchange information, discuss
through interviews, etc.

This process is assessed using some common indicaotries into a log book, the regularity &
dynamism of the search process (written reportd,defense of one’s direction) and encounters,

An individualized tutorial is highly recommended.

in
go

and

Possible extensions :
Module PPP2.

Key-words :

Job, function, personal and professional capacitggseriences.
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Job market projects

PPP2 - Setting up a personal project

UE Subject Area Hours
FSH Personal and Professional 15 WS
Development
Reference Module Scheduling Calendar
PPP2 Setting up a personal project S2
Objectives :

Refine your personal and professional goals baseth® exploration of the job market undertakef
PPP1,

Pursue the definition of your educational curricaju

Plan your Internship,

Learn about the financial and time implicationgtef educational you have planned,
Modify, adapt a project which is not suited to you,

Get informed about the educational requirementsssary for your project,

Adapt your curriculum to the industries particuli@s and your wishes and abilities.

nin

Requirements :
Modules PPP1, CC1.

Course Content :

Personal assessment: personal capacities, stramg,pgeak points, etc.

Make use of your self-knowledge, of yourself imat&ln to others, and the conditions for success,
Educational offer from the various departmentssgms supplemental modules,

Post-UDT education.

Course methodology :

This module is cross-disciplinary and thereforevolaes all of the teaching staff: the teachers beejp

moderators,
The work may be undertaken either alone or in gsoujith the student choosing what is preferable,
One or more interviews with professionals is higlmgcommended: sharing of their experien

Cces

concerning their professional choices, mock jokerwiews (for jobs) and motivational sessipns

(continuing studies),

It is recommended that the student starts an aslth@sk and manages it commensurately,
The assessment must be a stock-taking which isrstaaheling of the student’s means and potentials,
Oral report using written and visual sources.

Possible extensions :

In S3 and S4, it is preferable to pursue the rebetivat has already been started and to validatg th

choices made in S2. This is carried out with theisé@nce of one to one sessions, a specific tu

ored

project and a supplemental module leading to thal filetermination of the professional or educatipna

objectives of the student.

Key-words :

Job, function, tasks, skills, capacities, curricmjuecognition of prior learning, continuing eduoat
(throughout life).
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Electrical Engineering - Computing for industrial systems

ERxx - Studies and projects

UE Subject Area Hours
GE/ISI/FP Studies and projects 4TD, 26TP
Reference Module Scheduling Calendar
ER12-ER13-ER22- Studies and projects S1, S2, S3, S4
ER23-ER3-ER4
Objectives :

Setting up an industrial technical project,

Making use of the knowledge and know-how from tl#&in order to handle a specification sheet,
Learn a systematic work process: functional, ojp@nat, technological approach to a given system,
Learn the quality factors and project management.

Minimum proficiency:

Ability to analyze a specification sheet,
Knowing how to handle a project methodically,
Knowing how to find, use and produce technical aoentation for a given project.

Requirements :
All GE and ISI modules.

Course Content :

Analyze an existing technical case solution,

Research documentation and use information,

Manage a project: specification sheet, technicalags, costs, schedules, industrial constraints and
handling of a quality management system,

Use the material elements and software with the bkthe manufacturer’'s documentation,

Design all or part of a functional or structurahohof an algorithm and its associated code, innlyd
Sequencer and its associated code,

Set up a prototype,

Validate a technical solution (measurements or kitimns) with respect to the specification sheet,
Draft technical documents associated with a project

Course methodology :

In the course of these activities, it is possibde verify: reliability, the technology of electroni

components, constraints linked to EMC and the itrcaisnanufacturing procedures.

Possible extensions :

Internship, tutored project.

Key-words :

Role playing, project, independence.
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4.1.2 Descriptive charts for supplemental modules

The supplemental modules described here below drelpothe student select a full course of
study:

- By pursuing at a more advanced level a given tdogmal domain AT) by
continuing studying beyond the core curriculum,

- By reinforcing professional capacitieR@P
- By pursuing a broader scientific perspecti@).

Module Course oS
MC- M1 Probability and statistics X
MC-A1l English certification X
MC-ET1 Alternating current motors X
MC-ET2 Converters and direct current motors X
MC-ET3 Converters and alternating current motors X
MC-ET4 Electrical distribution X
MC-ET5 Renewable energy X
MC-EN1 Radiofrequency amplification X
MC-EN2 Antennas and hyper-frequency circuits X
MC-EN3 Telecommunication: analog signals X
MC-EN4 Telecommunication: digital signals X
MC-EN5 Digital filtering X
MC-AS21 Modeling and commands for linear digital systems X
MC-AS22 Correction of continuous and digital linear systems X
MC-ARS21 Fieldbus networks X
MC-ARS22 Industrial Ethernet and remote internet control X
MC-IlI1 Object-oriented programming X
MC-II12 Multi-processing systems, real time systems X
MC-113 Using architecture in Digital Signal Processing (B)S X
MC-114 Databases X
MC-ENSL1-FPGA |Field Programmable Gate Arrays - FPGA X
MC-M EEIC and the job market X
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MC-ERXx Studies and projects X
DUT GEIl - Human Development and Science
MC-M1 - Probability and Statistics
UE Subject Area Hours
FSH/FP Mathematics 10C 15TD 5TP
Reference Module Scheduling Calendar
MC-M1 Probability and Statistics S3 or S4
Objectives :

Knowing the principles and basic laws of probapiéind their application in statistical descriptions
Understand the concepts associated with reliakplioplems.

Minimum proficiency :
Ability to use the laws of probability using charseftware,

Requirements :
Modules Mal12, Ma22.

Course Content :

Random variables,
Usual probability laws,
Reliability,

Hypothesis testing.

Key-words :

Reliability, decision-making processes.
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Human Development and Science

MC-A1 - Certification in English

UE Subject Area Hours
FSH/FP English 15TD, 15TP
Reference Module Scheduling Calendar
MC-A1 Certification in English S3 or S4

Objectives :

Prepare for European certificate proficiency,
Knowing one or several tests (or proficiency rafimgorder to advance in the self-assessment psoce

Prepare personnel review of work as necessaryefawing the standard certification demanded by
job market.

the

Minimum proficiency:

Acquire greater speed in answering grammar multihtice exams,

Knowing how to use reference works,

Knowing how to interpret the results of a past exanexams,

Knowing how to assess one’s learning and self-lagrneeds depending on the exams that have be
planned.

Requirements :
Modules An2 or An3.

Course Content :

The skills aimed for in this class are reinforceyl & specific program which is adapted to
certification exam selected by the student.

Course methodology :

The course methodology depend on the certificagicam selected,

It is important to also factor in the multiple cbeiexams, becoming more familiar with them as as|l

with other techniques for taking standardized tefitss therefore necessary to make use of
Techniques d'information et de communication apges a I'enseignement TICHmformation ang
Comunication Technologies in Education (ICTE).

Key-words :

the

the

Certification in English, TOEIC, TOEFL, DCL, CLES.

PPN GEII September 2008



National Educational Program in Electrical Engirieg and Industrial Computing EEIC 56
Electrical Engineering
MC-ET1 - Alternating current motors
UE Subject Area Hours
GE/FP Electronics technology and Power 6C, 14TD, 10TP
electronics

Reference Module Scheduling Calendar

MC-ET1 Alternating current motors S3or $S4
Objectives :

Learn the principle of operation of synchronougnasronous and special motors.

Minimum proficiency:

Knowing how to model a steady state motor for useagable speeds.

Requirements :
Modules GE11, GE12, ET1, ET2 and ET3.

Course Content :

Synchronous motors
Technology of synchronous abdushlessmotors
Speed modulation and autopilot concepts,

Asynchronous motors
Scalar steady state commands,

Special motors
Stepped motors, reluctance motors.

Course methodology :

Key-words :

Synchronous motors, asynchronous motors, Converters
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Electrical Engineering

MC-ET2 — Converters in association with direct current motors

UE Subject Area Hours
GE/FP Electronics technology and Power 6C, 14TD, 10TP
electronics
Reference Module Scheduling Calendar
MC-ET2 Converters in association with direct S3 or S4
current motors

Objectives

Learn the principles of industrial electronics,
To master the operational mode for all DC-DC and[AC Converters.

Minimum proficiency:

Knowing how to choose a converter for a variabkeesbapplication.

Requirements :
Modules GE11, GE12, ET1, ET2 and ET3.

Course Content :

Components of power electronics
Semi-conductor components : selection, modelingcamimands,
Magnetic and capacitor component: selection anedgioning,

AC-DC Converters
Study of rectifier commands,
Rectifiers in non-continuous mode,

Conversion DC-DC
Reversible choppers,
Power source analysis BfybackandForward,

Converters — motor association
Closed loop control of force and speed,
Selection criteria and implementation of varialpeed testing.

Course methodology :

Key-words :

Voltage converters
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Electrical Engineering

MC-ET3 — Association of converters and alternating current motors

UE Subject Area Hours
GE/FP Electronics technology and Power 6C, 14TD, 10TP
electronics
Reference Module Scheduling Calendar
MC-ET3 Converters and association aux S3orS4
Alternating current motors

Objectives

Learn the principles of industrial electronics,
To master the operational mode of all DC-AC and AC-converters.

Minimum proficiency:

Knowing how to choose a converter for a variabkeespapplication.

Requirements :
Modules GE11, GE12, ET1, ET2 and ET3.

Course Content :

Converters DC-AC
Uninterruptible power supply,

Conversion AC-AC
Single phase rheostat with resistive load,

Converter — motor association
Closed loop control of force and speed,
Selection criteria and implementation of varialpeed testing.

Course methodology :

Key-words :

Voltage converter
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Electrical Engineering

MC-ET4 - Electrical distribution

UE Subject Area Hours
GE/FP Electronics technology and Power 6C, 8TD, 16TP
electronics
Reference Module Scheduling Calendar
MC-ET4 Electrical distribution S3orS4
Objectives :

Understand and know how to implement an electiieghllation comprising motors.

Minimum proficiency:

Be prepared for electrical certification for mamagivork involving electrical installations.

Requirements :
Modules GE11, GE12, ET1, ET2 and ET3.

Course Content :

Distribution :
Organization of a distribution network,
Earthing system,
Voltage drop and short-circuits,
Setting up the apparatus for a system,

The quality of energy output
Deformed chargegcheck source]
Diagnostics and solutions,
Standards,

Preparation for the B2V and BR certificate.

Course methodology :

LW in preparation for the certificate (competitiye)
In order to prepare for the certificate, use tHRé&érentiel de Formation a la prévention des Risque
d'origine électrique des étudiants préparant le D&Tbooklet on training for risks in the field pf
electricity for students enrolled in the UDT promia

Key-words :
Certification B2V-BR.
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Electrical Engineering

MC-ET5 — Renewable energy

UE Subject Area Hours
GE/EP Electronics technology and Power 6C, 14TD, 10TP
electronics
Reference Module Scheduling Calendar
MC-ET5 Renewable energy S3 or S4
Objectives :

Learn the basic laws governing the production dsttidution of electrical energy,
Learn the functioning of the regulation devices omanding the static converters.

Minimum proficiency:

Knowing how to choose the basic elements consitjuti small scale electrical energy production li

Requirements :
Modules GE11, GE12, ET1, ET2, ET3, MC-ET1, MC-EARI3.

Course Content :

Electrical energy production devices,

Study of a wind turbine farm,

Study of a solar panel site,

Study of a small scale hydraulic energy facility,
Devices for storing electrical energy,
Managing electrical energy.

Course methodology :

Key-words :

Wind, solar, hydraulic, storage devices, energyagament.
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Electrical Engineering

MC-EN1 - Radiofrequency amplification

UE Subject Area Hours
GE/FP Electronics 6C, 14 WS, 10TR
Reference Module Scheduling Calendar
MC-EN1 Radiofrequency amplification S3 or S4
Objectives

Learn about the characteristic parameters of rangignals,
Learn problems linked to high frequency noise,
Learn about the specific problems of radiofrequesnmyplification.

Minimum proficiency :

Knowing how to assess a signal/ratio and optimizér ylectronic assembly to reduce noise,
Knowing how to select and set up the componenta fagh frequency application,
Learn how to conduct baseline measurements fadiafraquency amplifier.

Requirements
Modules Mal1, P1, P2, EN1, EN2 and EN3.

Course Content :

Noise in electronics :
Random signals : correlation function and spectealsity,
The different source of noise in electronics,
Passband equivalent to the noise of an amplifier,
Noise factor in amplifiers and quadrupole sequences
Minimizing noise using impedance,

Radiofrequency amplification :
Technologies and models of the components useatlinfrequencies,
Types of amplification in radiofrequencies,
Power adaptation,
Introduction to monolithic integrated amplifiers.

Course methodology :

We shall focus on the characterization of an HF ldi®p using specific instrumentation (spect
analysis, network analysis) and then measure thieentactor, the compression point and
intermodulation levels.

ral
the

Key-words :

Noise, noise factor, radiofrequency amplifications.
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Electrical Engineering

MC-EN2 — Antennas and hyperfrequency circuits

D

UE Subject Area Hours
GE/FP Electronics 6C, 14 WS, 10TF
Reference Module Scheduling Calendar
MC-EN2 Antennas and hyperfrequency S3 or S4
circuits
Objectives :

Understand the basic mechanisms of propagationdimgy those involved in transmission over a lin
Characterize an antenna and measure its eleqtacaineters.

Minimum proficiency :

Ability to estimate and measure the transmissiatofa and know how to optimize these factors
simple cases,

Knowing how to use software designed for HF filtmssimple projects,
Knowing how to select an antenna and measure déstredal characteristics and to use it if
transmission system.

Requirements :
Modules Mal1, Ma22, MC-P1.

Course Content :

Transmission over sinusoidal waves:
Supplemental material on propagation phenomena,
Standing waves and progressive waves,
Methods and tools used in the analysis and systloésiircuits and radiofrequency systems: Smith
diagram, S parameters,
Micro ribbon cable technology,
Designing HF filters: discrete micro ribbon tectogy,

Antennas :
The role of antennas in a transmission system,
Distant field behavior: electrical and magnetidd radiation chart, gain, directivity, radiation
power,
Electric characteristics: radiation resistance,adgnce, passband,
Transmission measurements
The different types of antennas: wire, parabolatch,
Antenna networks.

Course methodology :

Experimental measurement is simplified for learnpposes and students are encouraged tg
medium budget specialized materials as well asatiation chart.

Key-words :

Antennas, transmissions.
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Electrical Engineering
MC-EN3 - Telecommunications and analog signals

UE Subject Area Hours
GE/FP Electronics 6C, 14 WS, 10TRP
Reference Module Scheduling Calendar
MC-EN3 Telecommunications and analog S3or 34
signals
Objectives

Learn the organization and principles purposeshefproduction, diffusion and reception of andlog
signals,

Learn the different types of analog modulationsduse analog radio and television,
Learn one or several complex analog systems.

Minimum proficiency :

To master the use of spectral analysis and know tmvebserve spectral overlap for a giyen
modulation derived from this analysis,

Knowing how to set up specialized circuits (modolat demodulation, coding, decoding...) in small
output applications.

Requirements

Modules GE2, MA21, Ma22.

Course Content

Changing frequencies
By multiplying,
By quadration,
By sampling,

The different analog modulations
Amplitude modulation and demodulation with or with&@SB,
Frequency modulation and demodulation,
Phase modulation and demodulation,
Study of specialized circuits,

Complex modern modulation systems
Stereophonic coding and decoding with frequency utaibn,
RDS with frequency modulation,
SECAM and PAL mediums for television.

Course methodology :

Key-words :

Analog signals, transmission, modulations.
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Electrical Engineering

MC-EN4 - Telecommunications and digital signals

UE Subject Area Hours
GE/FP Electronics 6C, 14 WS, 10TP
Reference Module Scheduling Calendar
MC-EN4 Telecommunications in digital S3orsS4
signals
Objectives

Learn the organization and principal functions aiged with production, diffusion and reception
digital signals,

Learn the different types of digital modulation foadio, telephone, television and their m
characteristics,

Knowing one or several complex digital systems.

of

ain

Minimum proficiency :

Ability to plan and measure spectrum overlap ofggtal modulation,

Ability to select and set up (materials and prograng) for simple coding devices and d
compression, error detection,

Knowing how to analyze the structure of a compligital system.

ata

Requirements :
Modules GE2, MA11, MA21, Ma22.

Course Content

Digital modulations
ASK, FSK Modulations and their derivatives,
PSK Modulation and their derivatives,
Mixed amplitude/phase Modulations,

Source coding and digital signal pathways
Introduction to theory of information and the useading,
Noise and error rates (bit error ratio - BER),
Source coding and pathways,
Detection and correction of errors,
Data compression: some examples,

Complex digital systems
CDROM,
Wireless telephone and GSM cell phanes

Course methodology :

Key-words :

Digital systems, codes, compression, error detectio
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Electrical Engineering

MC-ENS5 - Telecommunications and Digital filtering

UE Subject Area Hours
GE/FP Electronics 6C, 14TD, 10TP
Reference Module Scheduling Calendar
MC-EN5 Telecommunications and Digital S3orsS4
filtering
Objectives

Learn about the different types of digital filtd®f and RIF, and their properties ...

Minimum proficiency :

Knowing how to synthesize RIl and RIF filters,

Knowing how to use a design software for digithéfis,

Knowing how to implement a digital filter systemarspecialized processor,
Knowing how to select a type of filter adapted tgiveen problem and to set it up.

Requirements
Modules GE2, MA21, MA22,

Course Content

The processing tools for digital signal processing
Review of the Z transform,
Passing from the Z transfer function to a compptegram (difference equation),
Use the Z transform, delay theory,

Telecommunications and digital filtering
Structure of a digital system,
Synthesizing simple digital filters,
Synthesizing RIF and RIl filters

Course methodology :

For the LW sessions, a DSP is used containingnptainted algorithm of the filter without containiagy
details of the selected target,

The response to the frequency of the filter isddaand compared to its analog equivalent,

It is important to analyze real structures, espiyctsansversal integrated filters with a high nuentof
coefficients,

For a given target, C language makes it possibiepbant an algorithm with numerous coefficients,

A digital filter CAD software program can be used.

Key-words :

Algorithm, Z transform, filters, synthesizing mett
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Computing for industrial systems

MC-AS21 - Modeling and commands for linear digital systems

UE Subject Area Hours
ISI/FP Automation 8C 127D 10TP
Reference Module Scheduling
MC-AS21 Modeling and commands for Calendar
linear digital systems S3or 34
Objectives :

To master the digitalization of analog signals,
Analyze, understand and plan the functions of dig&gulation.

Minimum proficiency :

Knowing how to set up a digital chain for logic ¢ar processing,

Knowing how to characterize the input/output re@atof digital systems: transfer function, recuree
equation,

Knowing how to establish a functional chart foreanplex digital system (linking systems) and caltai
the transfer function,

Knowing how to analyze the digital system perforgerstability, precision and speed,

Knowing how to digitalize an analog corrector,

Knowing how to use the appropriate CAD software.

nc

Requirements :

Knowledge acquire in module AU3,
Basic concepts of signal processing,
Z transform.

Course Content :

Functional analysis of digital command systemsgisxamples,

Digital operations: analog, sample, blocked andgtaligignals,

Input-output relation for digital systems: trandfiemction for digital systems. Recurrence equation.
Calculation of time and frequency responses. Tearfahction equivalent to system linking.
Selection of the sampling period: Shannon theorem,

Analysis of the stability of digital systems: inflince of the sampling period. Pole positioning.

Use of a w transform to search by analysis of th@inuous,

Precision of digital systems: calculation of errffanspermanent faults. Position error, speed error,
Standard digital corrector.

Course methodology :

Use a CAD tool to analyze a digital system, detaengind validate a corrector.

Key-words :

Digital transfer function, recurrence equation,itdigcorrectors, stability, precision, speed.
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Computing for industrial systems

MC-AS22 - Continuous and digital linear system correction

UE Subject Area Hours
ISI/FP Automation/Programmable 8C 12TD 10TP
Logic Controllers
Reference Module Scheduling Calendar
MC-AS22 Continuous and digital linear S3 or S4
system correction

Objectives :

Learn how to set up the principle correctors usegtgulated digital and continuous industrial syse

Minimum proficiency :

Knowing how to go from a specification sheet tdiegtup an industrial regulator,
Knowing how to set up and synthesize an analogdagithl corrector using CAD.

Requirements :
Module AU3.

Course Content :
System corrections: applications
Speed regulation,
Closed/servo loop control of a direct current mptor
Comparing different types of correctors,
Resilience and durability of correctors,

Digital synthesis methods,

Digital regulator structures.

Course methodology

Use a CAD tool to design a corrector,
Special focus on anti wind-up solutions,
Example of a digital corrector implementation.

Key-words:
Correctors, durability and resilience, performan€&D, automation/programmable logic controller.

PPN GEII September 2008



National Educational Program in Electrical Engirieg and Industrial Computing EEIC 68

Computing for industrial systems

MC-ARS21 - Fieldbus networks

UE Subject Area Hours
ISI/FP Automated industrial systems  6C 8TD 16TP
and networks
Reference Module Scheduling Calendar
MC-ARS21 Fieldbus networks S3 or S4

Objectives :

Learn the distribution of automation command fetdbus networks,
To master the various factors (technical, finanaéfieldbus networks for automation.

Minimum proficiency :

Ability to select, install, configure and use oneseveral fieldbus networks.

Requirements :
Modules 111, ARS2, ARS3.

Course Content :

Fieldbus networks : an answer to specific requimgsieoncerning standardization and

program development (IEC 61158),

The hardware aspect of fieldbus networks : cali&C circuits,

Communication models in fieldbus networks : clieatver, producer-distributor-user, master-slave
interface, global database,

Study of fieldbus networks used in principle arebsse:

automation (for example: ASI, MODBUS, CAN, PROFIBUS-, HART ...),

home and workplace automation (for example: BATIBE®, EHS, LONWORKS ...),

automotive sector: (for example: CAN, INTERBUS-S,...)

Distribution of control - command processes indiris networks, applications.

Course methodology :

It is important that the students have a firm ustéerding of the differences between classic netsy
and fieldbus networks.
The student is advised to focus on a small numbéeldbus networks, rather than trying to survdly,
the techniques available on the market.

ork
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Key-words :

Local networks, fieldbus networks, BUS, intelligeseinsors.
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Computing for industrial systems

MC-ARS22 - Industrial Ethernet and remote control via Internet

UE Subject Area Hours
ISI/FP Automated industrial systems 10C 10TD 10TP
and networks
Reference Module Scheduling Calendar
MC-ARS22 Industrial Ethernet and remote S3 or S4
control via Internet

Objectives :

Learn how to use Ethernet in industrial communarafor local or distance use,
Understand the specificities involved in industegplications of Ethernet.

Minimum proficiency :

Ability to use the general application protocol dise the Internet world,

Knowing how to configure and operate industrial poer equipment or office network equipment
using the connection protocol TCP/IP,

Ability to use the protocols for remote controlinfernet processes.

Requirements :
Modules 11, ARS2, ARS3.

Course Content :

Industrial Ethernet: an answer to specific needbl{cg — real time, pseudo-determinism,
isochronism),

Ethernet and its protocols (MAC, network, transpapplication),

Connecting with Ethernet : the problems to resdilve equipment and mechanisms used,

Set up of Ethernet in an industrial context: exasmf protocols (Modbus-TCP, EtherNet/IP, etc.),
The development of communicable applications, cptscef imbedded Web servers, security concep
for networks.

Course methodology :

This module is taught by studying the architectofeexamples of industrial communication based
Ethernet.

The analysis of grids may be used to better unaledsthe functioning of different protocols and th
place in network communication.

Key-words :

Addressing, MAC, IP addressing, Ethernet, Internetywork programming.
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Computing for industrial systems
MC-I111 - Object-based programming

UE Subject Area Hours
ISI/FP Industrial Computing 6C 8TD 16TP
Reference Module Scheduling Calendar
MC-II1 Object-based programming S3 or S4
Objectives

To become familiar with an object-based design @secin particular UML,
To become familiar with an object-based language; & Java for example.

Minimum proficiency:

Knowing how to divide an application into objects,
Knowing how to draw up a specification sheet in UML
Knowing how to use packeting to build a composhgot,
Knowing how to program with Java and/or in C++.

Requirements :
Module I1.

Course Content :

To think in terms of objects : define a class, miefan object, establish links between objects,
constructors, destructors, interfaces, methodgesties, internal objects,

Represent a class of UML : class chart, messagkseaquence diagrams, finite PLC, transition charts

Build a Java, in C++ application
Standard PLC, especially graphic PLCs.

Course methodology :

The use of examples of examples of automationcismenended for this class.

Key-words :

Object, class.
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Computing for industrial systems
MC-112 — Multiprocessing systems, real time systems

UE Subject Area Hours
ISI/FP Industrial Computing 6C 8TD 16TP
Reference Module Scheduling Calendar
MC-112 Multiprocessing systems, real S3orS4

time systems

Objectives

Understand and mastering the functional organinaifgparallel tasking,
Knowing the principle mechanisms of cooperationmleen tasks.

Minimum proficiency:

Able to decompose an application into parallel $ask
Knowing how to develop a monoprocessor applicaf@orsimple real time execution.

Requirements :
Modules 111 and 112

Course Content :

Translating a specification sheet into a functiagblication that is structured into parallel tgsks
The cooperation mechanisms (synchronizing, comnatioic, mutual exclusion),

Listing of ordering attributes, such as taskingt{stpriority),

Services for core real time execution,

Examples of simple applications.

Course methodology :

The goal of the class is to show that, by undedstanthe « multiple processing » philosophy, thekyo
of the programmer becomes much simpler; only omblpm needs to be handled at any one time| and
the overall system is presented as a virtual machimich is entirely available for the program whiuod
is writing,
Use of a cross-platform development with an advdreaguage (usually C or C++) with real time
libraries,

Applications using a simple robot example.

Key-words :

Tasks, threads, parallelism, exceptions, arrangdorder, re-entry, semaphores, resource sharing.
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Computing for industrial systems

MC-II3 - DSP architecture

UE Subject Area Hours
ISI/FP Industrial Computing 6C 8TD 16TP
Reference Module Scheduling Calendar

MC-II3 DSP architecture S3 or S4

Objectives :

Learn the specific dedicated architectures fortdiggignal processing (DSP), and their use in oe
characteristic applications common to EEIC.

rta

Minimum proficiency:

Set up a signal processor or a processing algoiittarprogrammable circuit.

Requirements :
Modules IN 1, IN 2 and 112.

Course Content

Architecture for a signal processor: vector opestimterruptions, coding problems,
Architecture of a dedicated circuit, parallelism,

Setting up analog-digital and digital-analog comees,

Creating algorithms with an established code: Fwuransform, real time compression, coding,
Digital closed loop control, circuits and assodiatkgital software.

Course methodology :

This module is part of a subsystem sub-system iiatgn module, and the course content is heg
dependent on the orientation of the academic deyeatt an electronics department might emphasiz
set up of hardware or software audio or video campts, while automation and/or electronics wg
focus on modules emphasizing machine commandslasddloop control.

Key-words :

Compression, Fourier, Z transform, signal processor
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Computing for industrial systems
MC-114 - Databases

UE Subject Area Hours
ISI/FP Industrial Computing 6C 14TD 10TP
Reference Module Scheduling Calendar
MC-l14 Databases S3orsS4

Objectives :

To master a relational database system or obj¢gbdse system on the market,
Learn a method for designing and specifying anrmétion system.

Minimum proficiency:

Ability to analyze, specify and implement a databadministration system integrated into the openati
management and maintenance of a PLC network.

Requirements :
Modules 111, ARS3.

Course Content

Architecture processor,

Conception of information systems: models and nasho

Study of relational and object based database astnaition,

Tools and software environment for database adtritign systems,
Integration of databases into the operation andradtration of automation.

Course methodology :

Key-words :

PPN GEII September 2008



National Educational Program in Electrical Engirieg and Industrial Computing EEIC 74

Computing for industrial systems

MC-ENSL1 - FPGA

UE Subject Area Hours
ISI/FP Digital electronics 8C 10TD 12TP
and Logic Synthesis
Reference Module Scheduling Calendar

MC-ENSL1-FPGA  Complex programmable logic S3 or S4
devices - Field Programmable
Gate Arrays

Objectives :

Understand and set up systems using FPGA and parses

Minimum proficiency :

Knowledge of the architecture of some FPGA and tbeitrast with CPLD,

Knowing an advanced language for describing hardwar

Knowing how to interpret the simple results of loghplementations for a given architecture,
Knowing how to program EEIC models (steady statehimes, Grafcet ... ) with an FPGA,
Knowing how to program, simulate and test prograivimdevice (FPGA).

Requirements :
Module ENSL1 and notions about the module 12

Course Content

Specific course supplements on the architectuprarframmable FPGA devices:
Logic blocks,
Routing channels and interconnection nodes,
Input/Output plots (showing the different FPGA figs). Time-based chart,

Hardware description terms :

hierarchy — device — generic programming— packadibraries, functional simulation, synthesis, place

and route, time-based simulation,
Interfacing (FPGA-processor) and (FPGA- CAN aldiAT,
Coding procedure of EEIC models in hardware desoriganguage,
Introduction to automation testing (Testbench),

Examples of applications
Automation commands, digital closed loop contragjtal signal processing,

Course methodology :

The course content provided herein is a skeletoddpartments to use to apply the applications #re
mainly concerned with and to indicate the typedogistics available to teach this subject. It ig
possible to show all types of applications. Eackaawill be dealt with commensurately with ot
modules,

A development chain is used, with emphasis on theepand route as well as post route time-b
simulation for timings,

For the purposes of methodology, links with otherdodes will be indicated and we want to highli
that the same theme is taught regardless of thafispmrget,

Study of an application: functional splicing aneétairchic categorization on the occasion of a
mini-project that uses existing modules.

no
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Key-words :

Logic, Programmable Logic Controllers, FPGA, HDIngmages, simulation, synthesis, place, rg
processor.
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Professional projects

MC-M - Métiers du GElI

UE Subject Area Hours
PP/FP Personal and Professional 30h
Development
Reference Module Scheduling
MC-M EEIC professions Calendar
S3or $4
Objectives

Learn work methods employed in a given field,
Strengthening, through active experience, one’squexl and professional development.

Minimum proficiency:

These are defined according to the professiontthsibeen explored, without forgetting that this aoled
is to raise awareness of the employment market.

Requirements :

Modules of the core curriculum.

Course Content :

Design and development jobs
The design and development jobs and their relatiasther jobs within a firm,
Development procedures: product lifecycle, funaiatesign, defining the production pathway,
tests and validation,
Case based application of a simple application ldgweent,

Testing and maintenance jobs
Maintenance and its relation to other jobs withfirm,
Test and maintenance procedures,
Application of automated systems to maintenance,

Technology sales jobs
Technology sales jobs (purchasing, sales, pre-sajgsort), and its relation to other jobs withifire,
Tools for value analysis,
Marketing tools,
Case based application of projects that have ajrbadn covered in the ER module.

Course methodology :

These modules comprise part of the knowledge lasglft by professionals in the field when possi
part of which involves experiments and learningfrinese experiments,
Experimentation concerns topics covered in UE2I&Ji83.

ble)

Key-words :
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Electrical Engineering - Computing for industrial systems

MC-ERX - Studies and projects

UE Module Hours
GE/ISI/FP Studies and projects 30TP
Reference Module Scheduling Calendar
MC-ERX Studies and projects S3 or S4
Objectives :

Examine in detail an area of technology (Electrsniechnology, Electronics, Industrial Computi
PLCs and networks) with a professional perspedivéhe course,
Setting up industrial hardware in a hands-on ptojec

Minimum proficiency :

These are defined according to the project.

Requirements :

Core curriculum modules, supplemental modulestertéchnological subject matter in question.

Course Content :

Course content example for electronics technology:
Criteria for selecting an electronics chain,
Criteria for selecting and setting up sensors,
Selecting and implementation of parameters for stiilal hardware.

Course methodology :

This module is proposed to students who want toaggh the job market after completing their U
and possibly pursue a vocational university degree.

Key-words : depending on the technology area irstioie

Examples of key words for electronics technologride/component, static converter, synchronous
asynchronous machines with variable speeds, eritaril selection for implementations.

and
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