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Engineering Courses in the Science Department

I- général SYLLABUS


I.1- non scientifiC COURSES
553 h


- Languages
240 h



- Military History
48 h



- Sociology
21 h



- Corporate Economics
33 h



- Human Resources Management
12 h



- Ethics and Deontology
27 h



- History of international Relations
48 h



- Method and expression
16,5 h



- Communication and défense
6 h



- State Organisation
30 h



- Military Responsibility
12 h



- The International Environnement
15 h



- Conférences of Defense
4,5 h



- Science and armamanet techniques
40,5 h


I.2- scientifiC STUDIES (commOn)
522 h


- Mathematics
111 h



- Physics
75 h



- Computer Science
110 h



- Electronics
117 h



- Mechanics
109 h


I.3- scientifiC STUDIES (OPTIONS)
450 h

Specialised courses in chosen field of study :



- Mechanics-Engineering Physics



- Computing & Simulation



- Electronics – Communication - Detection


I.4- Work placement (12 WEEKS)
400 h
SCIENCE COURSES IN DETAIL

COURSES in 

 SCIENCE AND ARMAMENT TECHNIQUES 
A cycle of 13 conferences

of 3h

· Artillery.

· Armoured vehicles

· Laser Equipment

· The Future Soldier; the FELIN system

· Night Vision 

· Nuclear weapons.

· Digital Cartography; satellites.

· Land and Air Missiles

· Electronic war

· Radar Equipment

· Anti-tank missiles and rockets

· Hélicopters.

· Computer systems


COMMON SYLLABUS in

MATHEMATICS

2nd Semester - 72h -

- Differential and Integral Calculus  - 21h -

. measurement and methods of integration .

- Functional Analysis ; probability and statistics - 51h -

. Hilbert spaces;

. Random variables , expectation, variance, usual laws.

3rd Semester  - 39h -

- Complex Analysis ;Distribution - 39h -

. holomorphic functions, intégral calculus using residual theorem ;

. distributions.


COMMON SYLLABUS in

PHYSICS
2nd  Semester  - 75h -

- Nuclear Physics - 24h -

. Introduction to nuclear physics; radiation and nuclear energy

. Fission ;

. Fusion ;

. Practical classes: the spectromety gamma.

- Fields and propagation - 51h -

. Maxwell equations: digital resolutions;

. Equation of propagation in vacuum;

. Dielectrics ;

. Magnetic fields and superconductivity ;

. Finite element method for field calculating ;

. Ducting.


COMMON SYLLABUS in

MECHANICS
2nd  Semester  - 39h -

- Science of the Solid State - 39h -

. Kinematics of the solid state and its systems;

. Kinetics and dynamics ;

.  P.F.D ;

. Work and power ;

. Theorems in energetics.


3rd Semester  -70h-

- Science of continous Mediums - 40h -

. Stress tensor ;

. Deformation tensor ;

. laws of performance ;

. Elasticity (general principles) ;

. Plane elasticity .

- Science of Fluids - 30h -

. Kinematics of fluids (kinematic parametering, equation of continuity, outputs, particular flow) ;

. Laws of fluid motion ;

. Dynamics of compressible perfect fluids .


COMMON SYLLABUS in

COMPUTER SCIENCE
2nd  Semester  - 35h -

- Computing and security - 10h -

. computing and the application of reglementation ; 

Security policies in France and in the Military ;


- Computer architecture and operating systems– 25h -

. Micro-computer general architecture (représentation

    of information, microprocessor, memoiry, peripheral inputs & outputs) ;

. Basics of operating systems;

. Introduction to the Internet (use, Transport Protocol programming, HTML…).


3rd  Semester  - 75h
- Algorithmic – 30h -

. algorithmic structure of a computer programme ;

. basics in sorting, loop and recursion ;

. language et pseudo-codes.

- C Langage - 45h -

. Introduction to imperative sequential programming using a high level   language.


COMMON SYLLABUS in

ELECTRONICS
2nd  Semester   - 32h -

- Linear systems - 32h -

. Representation of signals ;

. External représentation of systems ;

. Temporal et frequential answering;


3rd  Semester   - 85h -
- Analog Components and functions - 55h -

. Revision of general theorems in electricity ;

. Semi-conductor components;

. Integrated circuits ;

. Amplification ;

. Analog filtering ;

. Generation of signals.

-Digital Electronics - 30h -

. Technology of logic circuits;

. components of cabled logic ;

. Programmed logic (programmables networks,

     microprocessors ) ;

. Analog – digital conversion ;

COURSES in

MECHANICS & ENERGETICS

(OPTION)
3rd  Semester  - 105h -

- Mathematics (30h).

. Fourier transforms;

. Laplace transforms;

. application to Engineering Science.

- Analytical science of the solid state (45h)

. theorem of virtual power ;

. stability and vibration ;

. schock et percussion ;

- Thermodynamics (30h)

.Thermostatic systems ;

.Open systems - Energy ;

.Phase transition.

4th  Semester  - 345h -

- Resistance of materials - 60h -

. revision of static properties;

. theory of elastic structural analysis ;

. theories in Energetics ;

. elastic structural analysis: bending strain, cutting, torsion ;

. mechanical properties of flat structures, method of

  movement, method of resistance ;

. introduction to non-linearity, instability.

 - Methode of finite elements - 60h -

. different approaches to the variational formulation ;

. formulation of the approach of movement ;

. applications (practical classes);

. opening on the non linear calculation ;

. Mini-project ( in the module Resistance of

     materials , use of the software calculation of structure

     CASTEM 2000) .

- Ballistics - 45h -

. exterior ballistics (projectile in atmosphere, stability of the trajectory);

. terminal ballistics (penetration mode, protection) ;

. spatial ballistics.

- Theory of machines - 90h -

. revision of traditional thermodynamics ;

. equation of conservation ;

. study of conduction ;

. study of convection ;

. study of radiation ;

. thermodynamics  applied to machines and flow

  thermodynamics of open systems, study of thermodynamics

  compression and expansion ;

. volumetric compressor;

. internal combustion engines ;

. turbomachines ;

. hyperbaric engines.

- Propulsion - 45h -

. principle of jet propulsion ;

. technology of propellers ;

. self-propulsion (introduction to self-propulsion: driven propulsion ;

  efficiency, interior ballistics of the propeller, application to missile).

- Detonics - 45h - 

. schock waves ;

. explosives and detonation waves;

. shock effects and detonation ;

. modelling and digital calculation.


COURSES in

COMPUTING & SIMULATION

(OPTION)

3rd Semester  - 80h -

- Database design (24h)

. introduction to database design;

. presentation of the simplified method MERISE.

- Object-oriented design (10h)

. introduction to object-oriented programming ;

. study of fundamental concepts of "object" programming ;

. method of analysis in object-oriented design;

. process of software production (project management) ;

. production of a LOO using functional language.


- Unix - 46h -

. study of a multi-users operating system.

4th  Semester  - 360h -

- Mathematics –30h-  

. algebra complements ;

. correcting codes ;

- Networking  -30h-

. basics in remote processing ;

. basics in network architecture;

. multilevel architecture OSI model;

. study of different layers ;

. network examples;

. electronic.mail

- Artificial Intelligence – 24h -

. introduction to A.I.. ;

. the reproduction of knowledge ;

. A.I. tools ;

. expert systems ;

- Object-oriented programming - 70h -

. using an object-based programming language (ORIS) with LINUX environment and project management 

 (simulation of the behaviour of one or several robots in 3D

  environnement ).

- Databases & project - 50h -

. study of a Relational Database Management System (DBMS)

- Data processing- 60h -

. introduction to information ;

. measurement of the quantity of information ;

. information logic;

. application of image processing;

. information merging, decision support system.

- Operational Research - 34h -

. methodology ;

. O.R models and their techniques (linear programming,dynamic programming, non-lineair optimization, multiple objective problems, graph theory );

. project management on decision models (neuronal network, PETRI net).

- Information Security Systems - 61h - 

. study  of the weaknesses of large operating systems, security of single stations, types of aggression in network environment, security audit with risk detection and the administration of defense systems.


COURSES in

ELECTRONICS 

(OPTION)
3rd Semester - 120h -

- Mathematics –30h-

. Matlab language ;

. probability – statistics ;

. signal processing ;

. algebra ;

- Physics of the solid state and semi conductors -22h -

. barriers and potential well ;

. the hydrogen atom and electrons in atoms;

. crystalline networks;

. examples of structures of semi-conductors ;

. the Bloch-Brilloin theory;

. conductors, insulants, semi-cond. with gap direct or indirect gap,

      notion of hole ;

. intrinsic et extrinsic semi-conductors, doping ;

. optic properties of semi-conductors. ; 

. chemical and electrochemical potentials, calculation of FERMI level;

. function of a semi-conductor component. ; PN junction.

- Complements in electronics - 30h -

. phase lock loop;

. low power HF transmitter ;

. measurement of speed using Doppler effect;

- Microprocessors and electronic control – 38h -

. architecture of microprocessor systems ;

. debugging of slave systems ;

4th Semester  - 360h -

- High Frequency Electronics - 56h -

. guide structures: S parameters and adaptation of impedance ;

. passive and active microwave circuits;

. radiating structures and aerials, aerial network.

- Signal Processing - 51h -

. Sampling of certain signals ;

. representation of random signals ;

. spectral analysis (FFT, non parametric analysis, auto-regressive methods;

. adapted filtering ;

. digital filtering ;

. signal processing processors.

- Signals and communication systems 1 – 67h -

. modulations, demodulations, coding ;

. protection of links (frequency evasion, spectrum state) ;

. structure of transmitters and receivers in radiocommunication.

- Radio-electrical and optical connexions – 45h -

. free propagation and link power budget ;

. electronic war (goniometry and location, interference) ;

. telecommunication networks (satellites,... ).

- Radar - 45h -

. general points: organisation, characteristics, performance,

  signal processing, influence of the environment, scrambling 

. identification of targets and furtiveness ;

. different types of radars (surveillance, transhorizon, firing, automatic guiding, radar imaging, etc.).

- Optronics - 66h -

. theory of the laser, emitted radiation ;

. types of laser, characteristics ;

. application of the laser ;

. elementary detectors, characterization, applications (receiving tubes

   photo multipliers, screens, displays, photography, cameras) ;

. image detection.

· Project - 30h –

