[image: image1.png]***** ///

Education and Culture DG

* 4 K

Lifelong Learning Programme



[image: image2.jpg]e



                                                  517742-LLP-1-2011-1-BG-ERASMUS-ECUE 


PAC Curriculum for “Industrial Systems Engineering”  (ISE) Master Degree (Pilot Project)
Courses with modules (elements) and tasks for performance (performance criteria PC)

Blocks of disciplines:

· Basic 

· Specialized 

Learner’s needs – problem-solving approach

Themes & Concepts – in industrial systems engineering

Competency-based approach – skills card development for the job role 

ISE learning process:

Oriented to ESHE - European Space for Higher Education

ECTS based

25 hours student time

· Equivalent to 10 hours lecture time (but more oriented to student and collaborative work)

· Self-learning

· Task based oriented

· Exercises and collaborative 

· DIPSEIL3 based environment (performance, task-based, mobile oriented)

One year (courses) > 60 ECTS

Two semesters

· 4 basic subjects (first semester)

· 2 basic subjects (second semester)

· 6 specialized subjects – 2 per specialization (second semester)

2 months (practical work and testing)

Courses

· 7,5 ECTS (187,5 student hours)

· Includes collaborative and evaluation

Group

· 8-10 students – at lest 5 students in Bulgaria and at least 3 students in Spain 

· 6 basic courses from DIPSEIL performance-centered learning objects data-base

Learning Process Organization:

Semester 1

· Introduction to Industrial Systems (IS)
Basics of IS – computer concepts in IS

Microprocessor systems – MP and embedded systems, parallelism and MP models

Operating systems – multitasking and multiprocessing OS, deadlocks in OS, system calls and API

Network distributed systems – distributed systems, multiprocessor and multicomputer systems
· Automated Systems (AS)

Basic functions, characteristics and architecture of AS

Nodes and elements

Basic concepts and elements of the measuring equipment and metrology

Digital measurement methods

Interfaces

· Electronics for Industrial Systems (IS)

Fundamentals of MOS and bipolar integrated circuits and multichip modules in IS

Basic VLSI circuits in computer architectures

VLSI circuits in IS

Memories - electrical addressable memory

· Services and networking 

Components of the computer system - computer systems, memory types in CS, organization of CS, computer periphery

Architectures and protocols for local and global computer networks

Computer networks and distributed systems

Distributed networks and network security

Semester 2

· Embedded HW in industrial controllers
Microprocessor unit – single-core, multi-core

Programmable logic and application specific integral circuits (ASIC)

Digital Signal Processors (DSP) and mixed signal processors (MSP)
· Sensors and actuators

Types - optical, physical, measurement

Actuators – electric, magnetic, pneumatic, hydrolytic, piezoelectric

Input/output signal conditioning – amplification, filtering, spectrum analysis, AD/DA conversion, interpolation, linearization, image processing

Two per specialization:

· Industrial Controller high level design (“Industry Controller SW Application Developer” specialization)

Planning automatic control strategies

Verifying machine systems and components

Engineering of embedded SW

Engineering of embedded HW

Carrying out dependability tests and evaluations
· Industrial Intelligent Controllers (“Industry Controller SW Application Developer” specialization)

Programmable logic controller (PLC) – components and architecture, control mechanism, programming, basic types;

Computer numerical controller (CNC) - components and architecture, control mechanism, part programming;

Fuzzy logic controller – control principals, control modeling

· Control Systems and Adaptative Process - Design and control methods and strategies (“Control Systems Engineer” specialization)

System's transfer function - Sensitivity and accuracy

Controllability, observability, reliability and stability

Open-loop and closed-loop systems

· Control Systems and Adaptative Process - Regulators and communication (“Control Systems Engineer” specialization)

Controllers and calibration. Functional testing

PID. Operation conditions

Adaptive Predictive Expert control

· Basics of shell scripting (“IT-System Support Engineer” specialization)

what are scripts, what are differences between compiled programs and scripts

advantages and disadvantages of scripts

practicals in bash, powershell and perl

· Business continuity (“IT-System Support Engineer” specialization)

Business IT documentation - basics, software products, standards

IT research - how to find parts and appliances with optimal cost-functionality

Relationship

some soft skills for working in IT departments - team management, team cooperation

in IT

