VH:52h30

Basic Teaching Unit:1.1 Coefficient :3 | Credits:3 L T | Tw! Other
. L 15h | 15h | 22h

Titled Sensors-Conditioners 00 oo | 30 | 95N

Objectifs At the end of this module, the student must know how to choose the sensor best

suited to the measurement carried out and know how to format a signal for

processing.

Focusedabilities

Level

requirement

Content (blocks of skill)

The subject's content :
Courses and Tutorials
1) Sensor metrology

« Place the sensor in the instrumentation chain

* Associated vocabulary (measuring range, sensitivity, linearity,

speed, influence quantities, repeatability, fineness, etc.)

2) Sensors

* resistive, capacitive, inductive, piezoelectric, thermoelectric,

ultrasonic, Hall effect, interference, optoelectronic

(photoresistor, photodiode, phototransistor), digital sensors, etc.
3) Measurements of input quantities (position, speed,

acceleration, temperature, pressure, flow)

4) Signal conditioners
Practical work :

« Calibration of different sensors (Resistive, Capacitive,

Inductive)
* Active and passive sensors

 Implementation of a measurement chain.

Type of control and
monitoring

Continuous monitoring: 60%; Exam: 40%




VH:52h30
Basic Teaching Unit:1.1 Coefficient :3 | Credits:3 L T | Tw! Other
Titled Signal processing techniques 1;0h 1;0h Z:Oh 55h
Objectifs At the end of this module, the student must know the mathematical operations
implemented in continuous signal processing and know how to exploit their

potential.

Focusedabilities

Level
requirement

Content (blocks of skill) | The subject’s content :

Courses and Tutorials

1) Mathematical basics of signal processing

* Deterministic, continuous signals

» Mathematical representation.

* Spectral analysis

« Convolution

* Correlation

» Sampling

2) Implementations of signal processing techniques

* Processing of continuous-time signals: convolution and
correlation, spectral analysis and energy interpretation,
modulation (amplitude, phase, frequency).

» Hardware and software tools for signal processing: industrial
software, spectral analyzer.

Practical work

* Processing of different continuous time signals.

* Filtering. Noise elimination.

. Image processing.

Type of control and Continuous monitoring: 60%; Exam: 40%
monitoring




VH:52h30

Basic Teaching Unit:1.1 Coefficient :3 Credits:3 L T | Tw! Other
. . . 15h | 15h | 22h

Titled Instrumentation electronics 1 00 oo | 30 | 95N

Objectifs Study of specific techniques involved in instrumentation electronics.

Focusedabilities

Level

requirement

Content (blocks of skill)

The subject's content :
Courses and Tutorials

1) Real amplifiers (input current, offset voltage, common mode

rejection, nonlinearity, static and dynamic responses).

2) Linear operation (feedback, voltage regulators, current
generators, logarithmic amplifiers, etc.)

3) Non-linear operation (oscillators, signal generators,
comparators, etc.)

4) Instrumentation, isolation amplifiers

5) Voltage-frequency converters, NA, AN

Practical work :

. Operational amplifier :

« Oscillator 1: basic operation of an oscillator

* Oscillator 2: Study and adjustment of any type of oscillator.

* VVoltage frequency conversion and phase-locked loop

Type of control and
monitoring

Continuous monitoring: 60%; Exam: 40%




Basic Teaching Unit:1.1

VH:52h30

Coefficient :3 Credits:3 L

signals and implement data acquisition using an acquisition card.

T TW | Other

. . . 15h | 15h | 22h
Titled Instrumentation computing 1 00 oo | 30 | 95N
Objectifs At the end of this module, the student must know how to process electrical

Focusedabilities

Level
requirement

Content (blocks of skill)

The subject's content :

Courses and Tutorials

1) Numbering (coding, codes)

2) Combinatorial and sequential functions (registers, counters,
etc.)

3) Logical components (connection rules)

4) Principle of quantizers, multipliers, samplers, blockers, AD
and DA converters

5) Presentation of a multifunction acquisition card and its
metrological characteristics (resolution, measurement interval,
sampling frequency, output power).

6) Programming an acquisition chain (language, multifunction
acquisition card)

Practical work :

1. Combinatorial logic: Logic gates

2. Microcontrollers.

Type of control and
monitoring

Continuous monitoring: 60%; Exam: 40%




VH:52h30

Basic Teaching Unit:1.1 Coefficient :3 | Credits:3 L T | Tw! Other
. . . 15h | 15h | 22h

Titled Material properties 00 oo | 30 | 95N

Objectifs Know basic notions for shaping and characterizing a beam through an optical

system

Focusedabilities

Level

requirement

Content (blocks of skill)

The subject's content :
Courses and Tutorials
1) Electrical properties
2) Mechanical properties
3) Thermal properties

4) Optical properties

5) Magnetic properties
Practical work

* Traction

*Hardness

* Resistivity

« Hall effect

* Photoelectric effect

« Differential Calorimetric Analysis (DS

Type of control and
monitoring

Continuous monitoring: 60%; Exam: 40%




Basic Teaching Unit:1.1

VH:52h30

Coefficient :3 Credits:3 L

T TW | Other
. . . 15h | 15h | 22h
Titled Wave Optics-Photonics 00 oo | 30 | 95N
Objectifs At the end of this module, the student must know how to implement an optical

measurement chain and exploit the results.

Focusedabilities

Level
requirement

Content (blocks of skill)

The subject's content :

Courses and Tutorials

1. The wave model

* Concept of light vibration

* Polarization

» Composition of light vibrations, interference term

» Two-wave interference (Young slits, thin sections)

« Interferometric devices and measurement techniques
(Michelson, Fabry-Perrot)

2. Diffraction

* Optical and spectroscopic networks

« Laser (principle, application)

* Detectors

Practical work

* Polarization

» Two-wave interference (Young slits, thin sections)

« Interferometric devices and measurement techniques
« Diffraction

Type of control and
monitoring

Continuous monitoring: 60%; Exam: 40%




Basic Teaching Unit:1.1

VH:52h30

Coefficient : 2 | Credits:2 L T | Tw! other

Titled

15h 15h | 22h

Harmonic Analysis and Statistical Analysis 00 oo | 30 | 95N

Objectifs

At the end of this module, the student must know the mathematical techniques
used in the analysis and know how to exploit their potential, master the
statistical methods of estimation, testing and correlation regression.

Focusedabilities

Level
requirement

Content (blocks of skill)

The subject's content :
Courses and Tutorials

1) Additional analysis

* Generalized integral

* Numerical series, series, and Fourier transform
* Bessel Plancherel's theorem
2) Probability complements

* Binomial law

* Poisson's law

. Normal law

* Exponential law

3) Inferential statistics

» Sampling law

* Estimates

* Hypothesis testing

* Correlation regression

Type of control and
monitoring

Continuous monitoring: 60%; Exam: 40%




Basic Teaching Unit:1.1

VH:52h30

Coefficient :2 Credits:2 L

T | TW| Other
Titled Metrology 2 and Quality 1 1050h 1050h 2320h 55h
Objectifs At the end of this module, the student must become aware of the importance of

standards and the quality approach and acquire the first notions of the tools for

managing a fleet of measuring instruments.

Focusedabilities

Level
requirement

Content (blocks of skill)

The subject's content :
Courses and Tutorials

Metrology

* Deepen the notions of metrology acquired in the module (Metr

1), in terms of determining measurement uncertainty (GUM
method), in the case of independent components.

» Metrological function in the company: measurement
management system (ISO 10012)

» Calibration documents and verification documents.

* Organization of metrology: international, national, legal
metrology, accreditation, and certification (connection,
traceability).

Quality assurance

» Good laboratory practices

* Presentation of quality standards

« Organization of quality in the company (ISO 9000 series)
Practical work :

* Calibration and verification of a measuring instrument

* Use of a spreadsheet to process measurement data

* Writing procedures according to standards....

Type of control and
monitoring

Continuous monitoring: 60%; Exam: 40%




VH:52h30

Basic Teaching Unit:1.1 Coefficient -2 Credits:2 L T | Tw! Other

15h 15h | 22h

Titled Fluid mechanics 00 0o | 30 55h

Objectifs At the end of this module, the student must know how to design and/or manage
a hydraulic installation. Estimate energy losses in a flow.

Focusedabilities

Level
requirement

Content (blocks of skill) | The subject’s content :

Courses and Tutorials

1) Fluid statics.

2) Viscosimetry.

3) Fundamental equations of perfect fluids.

4) Dynamics of real fluids (stationary flows, singular and linear|
pressure losses, charts)

5) Sensors of characteristic quantities (pressure, flow, speed,
viscosity)

Practical work :

« Fluid statics: forces exerted by a fluid on the walls of a
container, Archimedean thrust.

* Fluid dynamics: measurements of singular and linear pressure
losses.

* Viscosimetry: Measurement of viscosity by different
methods. Influence of temperature.

» Comparison of sensors: flow measurements.

Type of control and Continuous monitoring: 60%; Exam: 40%
monitoring




VH:52h30
Basic Teaching Unit:1.1 Coefficient -2 Credits:2 L T | Tw! Other
Titled Thermal machines, Cryogenics 1;0h 1;0h Z:Oh 55h
Objectifs At the end of this module, the student must know the operation of various

thermal machines with their performances, as well as cryogenic techniques.

Focusedabilities

Level

requirement

Content (blocks of skill)

The subject's content :

Courses and Tutorials

1) Changes of states

2) Cycles with or without phase change.

3) Thermal machines: Driving and receiving machines.
4) Exchangers

5) Diagrams

6) Steam engines

7) Refrigerating machines and heat pump

8) Cryogenics: Liquefiers and Cryogenerators. Cryogenic
technology

Practical work

* The thermal engine

* Refrigerating machine

* Determination of latent heat of vaporization. Thermal analysis
of heat exchanges in a cryostat.

* Cryogenerator: Energy balance, coefficient of performance,
refrigeration cycles

« Liquefier: Liquefaction yield, Factor of merit...

» Exchangers.

» Change of state: draw the vapor pressure curve of LN2

Type of control and
monitoring

Continuous monitoring: 60%; Exam: 40%




VH:52h30
Basic Teaching Unit:1.1 Coefficient -2 Credits:2 L T | Tw! Other
Titled Supervised project 1;0h 1;0h Z:Oh 55h
Objectifs Research, structure and integrate information on professions, professional

environments and training courses.
Select information in a relevant manner.
Identify the different stages of the project process.

Focusedabilities

Level

requirement

Content (blocks of skill)

Discovery of professions and professional environments using
the following approaches:

1) Preparation for a company or organization visit,

2) Working from a product or service, identification of the
different professions that lead to its manufacture, Presentation of
post-Bachelor's surveys, graduates' career paths, etc.

3) Carrying out job surveys (interviewing a professional at their
workplace, etc.), documentary research on the same job, and
comparing the information collected in both ways,

4) Business conferences.

5) Raising awareness of the risks associated with professions and
protection

6) Introduction to the project approach: actors, specifications.

7) Help with the organization of events, alumni days

Type of control and
monitoring

Continuous monitoring: 60%; Exam: 40%




VH:52h30
Basic Teaching Unit:1.1 Coefficient -2 Credits:2 L T TW| Other
Titled Languages, Culture and Communication 3 1:0h 1:0h Z:Oh 55h

Objectifs At the end of this module, the student must know how to argue and present a
scientific and technical project.

Focusedabilities

Level
requirement

Content (blocks of skill) | The subject’s content :

The programs in the three languages are similar to those of the
modules (LCC1l) and (LCC2). In addition, training in
argumentation and the development of a scientific and technical
project is introduced. Emphasis will be placed on the two foreign
languages.

Type of control and Continuous monitoring: 60%; Exam: 40%
monitoring




Basic Teaching Unit:1.1

VH:52h30

Coefficient :3 Credits:3

L T TW | Other
Titled Electrochemical and separation analyzes 1;0h 1;0h Z;Oh 55h
Objectifs /At the end of this module, the student must know how to implement the main

methods of physico-chemical analysis and interpret their results.

Focusedabilities

Level
requirement

Content (blocks of skill)

The subject's content :

Courses and Tutorials

1) Selective and indicator electrodes
2) Conductivity.

3) Voltammetry.

4) Polarography.

5) Potentiometry.

6) Amperometry.

7) Gas and liquid chromatography
Practical work :

 Conductimetry.

* VVoltammetry.

* Polarography.

* Potentiometry.

* Amperometry.

* Gas phase and liquid phase chromatography

Type of control and
monitoring

Continuous monitoring: 60%; Exam: 40%




VH:52h30
Basic Teaching Unit:1.1 Coefficient :3 | Credits:3 L T | Tw! Other
. L 15h | 15h | 22h
Titled Low pressure technique: Vacuum 00 oo | 30 | 95N
Objectifs Have the knowledge to design and operate a vacuum installation
Focusedabilities
Level

requirement

Content (blocks of skill)

The subject's content :

Courses and Tutorials

1) Properties of gases (mean free path, shocks on the walls,
laminar regime, molecular regime)

2) Production of vacuum (linked to volume, linked to surfaces)
3) Pumps, conductances, gas flow

4) Legal units and in use

5) Low-pressure measurements

6) Choice of components and materials

7) Leak detection

8) Application (development of thin layers)

Practical work :

* Determination of the conductance of a pipe. Measurement of
gas flow, pressure, and flow.

» Measurements of pumping speeds of primary pumps (vane,
Roots, diaphragm, spiral, etc.). Preempting time of an enclosure.
Limit pressure and degassing.

* Secondary vacuum: determination of the pumping speed of a
secondary pump (oil diffusion pump, turbomolecular pump,
cryogenic pump, etc.). Secondary pressure sensor (ionization
gauge).

* Gas analysis by mass spectrometry.

* Leak detection.

Type of control and
monitoring

Continuous monitoring: 60%; Exam: 40%




VH:52h30
Basic Teaching Unit:1.1 Coefficient :3 | Credits:3 L T | Tw! Other
, . 15h | 15h | 22h
Titled Automatic 00 oo | 30 | 95N
Objectifs At the end of this module, the student must know how to regulate or control a

physical quantity (temperature, power, speed, etc.).

Focusedabilities

Level
requirement

Content (blocks of skill) | The subject’s content :

Courses and Tutorials

1) Open systems, closed systems

2) Laplace transform

3) Transfer functions, static and dynamic behavior
4) Stability criteria

5) PID regulation

Practical work :

« Simulation and design support tools (CAD)

* PID loop: temperature regulation

Type of control and Continuous monitoring: 60%; Exam: 40%
monitoring




VH:52h30

Basic Teaching Unit:1.1 Coefficient :3 Credits:3 L T | Tw! Other
. . . 15h | 15h | 22h

Titled Instrumentation electronics 2 00 oo | 30 | 95N

Objectifs At the end of this module, the student must know how to electronically process

a signal in order to reduce the influence of external disturbances.

Focusedabilities

Level
requirement

Content (blocks of skill)

The subject's content :

Courses and Tutorials

1) Random signals (noise, disturbances)

2) Protection techniques against spurious signals (galvanometric
isolation, optoelectronic couplers)

3) Extraction of a useful signal from background noise,
homodyne and heterodyne detection (synchronous detector,
accumulator-averaging).

Practical work

The differential amplifier and the instrumentation amplifier
Active filtering and enforcement

Oscillators and signal generator

Special techniques in instrumentation electronics

Type of control and
monitoring

Continuous monitoring: 60%; Exam: 40%




VH:52h30
Basic Teaching Unit:1.1 Coefficient -2 Credits:2 L T TW| Other
Titled Metrology 3 and Quality 2 1:0h 1:0h Z:Oh 55h

Objectifs At the end of this module, the student must become aware of the importance of
standards and the quality approach and acquire the first notions of the tools for
managing a fleet of measuring instruments.

Focusedabilities

Level
requirement

Content (blocks of skill) | The subject’s content :

Courses and Tutorials

» Good laboratory practices

* Notions on the practice of quality assurance in calibration and
testing laboratories (ISO 17025 standard)

 Environmental management systems (1ISO 14000 series)

Type of control and Continuous monitoring: 60%; Exam: 40%
monitoring




VH:52h30
Basic Teaching Unit:1.1 Coefficient :3 | Credits:3 L T | Tw! Other
Titled Vibrational and acoustic mechanics 1;0h 1;0h Z:Oh 55h
Objectifs Know the basics of vibration mechanics and acoustics.
Focusedabilities
Level

requirement

Content (blocks of skill)

The subject's content :

Courses and Tutorials

Vibration mechanics

Mass-spring system: free and forced oscillations with one degree
of freedom, damping, transmissibility, resonance.
Acoustics: physical bases, propagation, measurements of
characteristic quantities.

Practical work :

*Speakers.

» Kundt tube

* Vibrating rope.

* Ultrasound Interference

Type of control and
monitoring

Continuous monitoring: 60%; Exam: 40%




VH:52h30
Basic Teaching Unit:1.1 Coefficient :3 | Credits:3 L T | Tw! Other
. . . 15h | 15h | 22h
Titled Supervised project 00 oo | 30 | 95N
Objectifs Training in the methodological approach in research and development

Different types of projects can be proposed

Focusedabilities

Level
requirement

Content (blocks of skill) | The subject’s content :

Type of control and Continuous monitoring:
monitoring




VH:52h30
Basic Teaching Unit:1.1 Coefficient :2 | Creditsi2 | T | Tw! other
Titled Languages, Culture and Communication 4 I;Oh I;Oh Z;Oh 55h

Objectifs At the end of this module, the student should have some ideas about labor law
issues and human resources management.

Focusedabilities

Level
requirement

Content (blocks of skill) | The subject’s content :

1) Labor law

2) Introduction to Human Resources Management: Recruitment,
employment contract, understanding a pay slip.

Type of control and Continuous monitoring: 60%; Exam: 40%
monitoring




