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Grado en Ingenieria en Tecnologias Industriales

Subjects

Year 1st

Code Name Quadmester Total Cr.
Graphic expression:

V12G360V01101 Fundamentals of engineering 1st 9
graphics

V12G360V01102 Physics: Physics 1 1st 6

V12636001103 Mathematics: Algebraand 9
statistics

V12G360V01104 Mathematics: Calculus 1 1st 6

V12G360V01201 Busllness: Introduction to nd 6
business management

V12G360V01202 Physics: Physics 2 2nd 6

V12G360V01203 Computer science: 2nd 6
Computing for engineering

V12G360V01204 Mathemghcs: Calpulus 2 and ond 6
differential equations

V12G360V01205 Chemistry: Chemistry 2nd 6

Year 2nd

Code Name Quadmester Total Cr.

V12G360V01301 Materials science and 1st 6
technology

V12G360V01302 Ba5|c§ of CII’CUIt. analysis and Ist 6
electrical machines

V12G360V01303 Mechanism and machine Ist 6
theory

V12G360V01304 Automation and control 1st 6
fundamentals

V12G360V01305 Basics of operations 1st 6
management

V12G360V01401 Electronic technology 2nd 6
Fundamentals of

V12G360V01402 manufacturing systems and  2nd 6

technologies
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V12G360V01403 Fluid mechanics 2nd

V12G360V01404 Mechanics of materials 2nd 6

V12G360V01405 Thermodynamics and heat  pn4 6

Year 3rd

Code Name Quadmester Total Cr.

V12G360V01501 Applied electrotechnics 1st 6

V12G360V01502 Materials engineering 1st 6

V12G360V01503 Physics 3 1st 6

V12G360V01504 Hydraulic turbomachines 1st 6

V12G360V01505 Specialized mathematics 1st 6

V12G360V01602 Machine design and testing  2nd 6
Elasticity and additional

V12G360V01603 topics in mechanics of 2nd 6
materials

V12G360V01604 Manufacturing engineering 2nd

V12G360V01605 Electrical machines 2nd

V12G360V01606 Chemical technology 2nd 6

Year 4th

Code Name Quadmester Total Cr.

V12G360V01701 Electronic instrumentation 1st 6

V12G360V01702 Technical Office 1st 6

V12G360V01703 Environmental technology 1st 6

V12G360V01704 Thermal technology 1st 6

V12G360V01705 Electrical systems 1st 6

V12G360V01801 Control gnd industrial >nd 6
automation

V12G360V01802 Basics of business 2nd 6

V12G360V01902 Electrical components N 7ng 6

V12G360V01903 Technical english 1 2nd

V12G360V01904 Technical english 2 2nd 6
Methodology for the

;
projects

V12G360V01906 :g;’fn”ecfr?nzmgrammi”g for  ond 6

V12G360V01907 Safety and industrial hygiene 2nd

V12G360v01908 Laser technology 2nd 6

V12636001981 'c';t;rgj:l'gs Internshipsin 54 6

V12G360V01991 Final Year Dissertation 2nd 12

V12G360V01999 Internships/elective 2nd 6
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IDENTIFYING DATA

Graphic expression: Fundamentals of engineering graphics

Subject Graphic
expression:
Fundamentals of
engineering
graphics

Code V12G360V01101

Study Grado en
programme Ingenieria en
Tecnologias

Industriales
Descriptors ECTS Credits Choose Year Quadmester
9 Basic education 1st 1st
Teaching Spanish
language Galician
English
Department
Coordinator Gonzélez Cespon, José Luis
Lecturers  Alonso Rodriguez, José Antonio
Diaz Vilarifio, Lucia
Fernandez Alvarez, Antonio
Gonzélez Cespdn, José Luis
Lépez Saiz, Esteban
Patifio Barbeito, Faustino
Prado Cerqueira, José Luis
Villar Garcia, Marcos
E-mail epi@uvigo.es
Web http://moovi.uvigo.gal/
General The main objective of this course is to train students in the use of the most commonly used geometric shapes

description and projections in engineering drawing. The subject of Engineering Graphics also aims to improve the student's
spatial vision and to introduce him/her to the concept of standardisation. To achieve these objectives, we will

use both manual and computer-based drawing methods.

Training and Learning Results

Code

B3 CG3 Knowledge in basic and technological subjects that will enable them to learn new methods and theories, and equip

them with versatility to adapt to new situations.

B4 (CG4 Ability to solve problems with initiative, decision making, creativity, critical thinking and to communicate and

transmit knowledge, skills and abilities in the field of Industrial Engineering.

B6 CG6 Capacity for handling specifications, regulations and mandatory standards.

C5 CE5 Capacity for spatial vision and knowledge of the techniques of graphic representation, using traditional methods of

metric geometry and descriptive geometry, and through the application of computer-aided design.

D2 CT2 Problems resolution.

D6 CT6 Application of computer science in the field of study.

D9 CT9 Apply knowledge.

Expected results from this subject

Expected results from this subject Training and Learning
Results
- Know, understand, and apply a body of knowledge about the basics of drawing and B3 C5 D6

standardization of industrial engineering, in its broadest sense , while promoting the development B4
of space capacity.

Purchase the capacity for the abstract reasoning and the establishment of strategies and efficient B3 D2
procedures in the resolution of the graphic problems inside the context of the works and own B4

projects of the engineering.

Use the graphic communication between technicians, by means of the realisation and B6 C5 D6
interpretation of planes in accordance with the Norms of Technical Drawing, involving the use of D9
the new technologies.

Assume a favourable attitude to the permanent learning in the profession, showing proactive, B4 D9

participatory and with spirit of improvement.

Contents

Topic

Paxina 3 de 197


http://moovi.uvigo.gal/

(*)Bloque | (*)Repaso de cofiecementos previos.

Xeometria plana. Xeometria métrica aplicada & enxefaria. Curvas técnicas.
(*)Bloque Il (*)Introducién ao debuxo asistido por ordenador. CAD. Entorno de traballo.
Debuxo asistido por ordenador en 2D y 3D. Sistemas de coordenadas. Intercambio UCS-UCS. UCSFOLLOW. ADMINSCP.

Comandos de debuxo. Entidades graficas. Axudas para o debuxo.
Referencias de entidades. Elementos basicos -
Comandos de edicién, repeticion, ferramentas de expresion: capas e
sombreado.
Comandos de visualizacion, presentacién, acotacién e impresién.
Entornos 3D: operacidns basicas, modelado, conxuntos e debuxos.
Intercambio de informacion.
(*)Bloque Il (*)Fundamentos. Introducién: Tipos de proxecciéns. Invariantes
Sistemas de representacion. proxectivos.
Sistema diédrico. Fundamentos.
Pertenza e incidencia. Paralelismo e perpendicularidade. Distancias e
angulos.
Operaciéns: Rotaciéns, cambios de plano e diminuciéns. Superficies
radiadas e poliedros de revolucién.
Sistemas de planos limitados.
Fundamentos. Pertenza e incidencia. Paralelismo e perpendicularidade.
Distancias e angulos. Dexeccidns. Pertenza e incidencia. Paralelismo e
perpendicularidade. Distancias e angulos.
Operaciéns: Rotaciéns, cambios de plano e diminuciéns.
Sistema axonométrico:
Fundamentos. Tipos de axonometria: trimétrica, dimétrica e isométrica.
Sistema de perspectiva Cavalier: Fundamentos. Sistema de perspectiva
cdnica: Fundamentos.
(*)Bloque IV. (*)O Debuxo como linguaxe. Tipos. Normalizacién de debuxos de
Normalizacién. bosquexo e aplicacién de normas.
Normalizacién do debuxo.
Normalizacién basica: formatos, escritura, tipos de lifia, escalas, etc.
Representacién segundo a ISO 128.
Principios bésicos de representacién. Métodos de proxeccién. Vistas.
Secciéns, cortes e roturas. Convencionalismos.
Norma de dimensionamento I1SO 129.
Principios xerais de dimensionamento. Dimensionamento de mecanizado:
roscas e conexiéns roscadas. Clasificacién de roscas. Representacién de
roscas. Roscas estandarizadas. Designacién e dimensidns das roscas mais
comuns (M e W).
Debuxos de montaxe e explosionados.
Sistema de tolerancias.
Tolerancias dimensionais e axustes. Tolerancias I1SO: graos, posiciéns,
tipos de axuste, etc. Sistemas de axuste. Implementacién en debuxos.

Exemplos.
Planning
Class hours Hours outside the Total hours
classroom
Lecturing 38 76 114
Problem solving 34 15 49
Seminars 3.5 0 3.5
Project based learning 0 22 22
Problem and/or exercise solving 3 0 3
Problem and/or exercise solving 3 0 3
Laboratory practice 1 10 11
Laboratory practice 3.5 16 19.5

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description
Lecturing Active masterclass. The professor will give a presentation of each module. The students will be
encouraged to take an active role in the lectures through questions, discussions and exercises.
Problem solving Exercises and/or problems will be posed and solved individually or in groups.
Seminars Carrying out activities to reinforce learning through the tutored group resolution of practical cases

linked to the theoretical content of the subject.
Project based learning Carrying out of activities that require active participation and collaboration among the students.

Paxina 4 de 197



Personalized assistance

Methodologies Description
Seminars
Assessment
Description Qualification Training and
Learning
Results
Problem and/or It will make a first partial examination (eliminatory of matter) of the first 35 B3 C5 D2
exercise solving contents of the matter, that will be able to include test type test, questions of B6 D9
reasoning, resolution of problems and development of practical cases.
It demands reach a minimum qualification of 4,0 points on 10 possible to be
able to surpass the subject.
Problem and/or It will make a second partial examination (eliminatory of matter) of the 35 B4 C5 D2
exercise solving remaining contents of the matter, that will be able to include test type test, B6 D9
questions of reasoning, resolution of problems and development of practical
cases.
It demands reach a minimum qualification of 4,0 points on 10 possible to be
able to surpass the subject.
Laboratory It will make a proof of practise of CAD, in which it will verify the capacity of the 15 B4 C5 D2
practice student in the handle of systems of drawing by computer. D6
D9
It demands reach a minimum qualification of 5,0 points on 10 possible to be
able to surpass the subject
Laboratory Along the course, in determinate sessions will pose problems or exercises for his 15 B4 C5 D2
practice resolution by the students and back delivery to the professor, that will evaluate D6
them in accordance with the criteria that previously will have communicated to D9

the students. These tasks will be so much in format paper as of CAD.

It demands reach a minimum qualification of 5,0 points on 10 possible to be
able to surpass the subject.

Other comments on the Evaluation

MODALITY OF CONTINUOUS EVALUATION:

There will be two eliminatory partial tests (with an approximate weight of 25% and 35%) in which @ minimum mark of 4.0
out of a possible 10 points must be obtained in each of the tests (as well as an overall 5.0) in order to pass the subject. The
parts not passed can be passed later in the final exam of the subject.

In addition to the two partial tests, the practical work will also be assessed by means of a CAD test and the different sheet,
exercises and practical work that will be carried out throughout the whole four-month period (with a weight of 20% and 20%
respectively for each of these two parts). In order to pass the subject, a minimum mark of 5.0/10 points must be achieved in
each of these parts.

In the final exam, a theoretical-practical test will be carried out to assess the degree of acquisition of competences, in which
a minimum grade of 5.0/10 will be required to pass the course.

In the second call, there will be a theoretical-practical test in order to pass the course, it will be necessary to achieve a
minimum grade of 5.0/10. This exam is open to all students who have not passed the subject in any of the previous tests.

MODALITY OF NON CONTINUOUS EVALUATION:

Students who waive continuous assessment must sit the final exam with all the material and must also take a practical test
in order to pass the subject. This practical test, which will complete the overall final exam, will consist of two parts, one of
CAD and the other of graphic tracings (in addition, in order to take this practical test, students may be required to present a
series of tasks previously carried out by the student).

In the second call, there will be a theoretical-practical test with similar characteristics to the final exam, in which, in order to
pass the course, it will be necessary to achieve a minimum grade of 5.0/10. This exam is open to all students who have not
passed the subject in any of the previous tests.

Honor code: Students are expected to observe academic integrity. If any type of unethical behaviour is detected (e.g.
cheating, plagiarism, use of unauthorised electronic devices, etc.) the student will be considered as not meeting the
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requirements to pass the course and will be assigned a failing grade (0).

Sources of information

Basic Bibliography

Ladero Lorente, Ricardo, Teoria do Debuxo Técnico, Vigo 2012, ReproGalicia,

Alvarez Garrote,S.; Fernandez San Elias, G; Romera ZArza, A.L., Sistema Diédrico Directo: Teoria y Problemas, ISBN-13:
9788461271429 / ISBN-10: 8461271424,

Auria, José M.; Ibafiez Carabantes, Pedro; Ubieto Artur, Pedro, DIBUJO INDUSTRIAL. CONJUNTOS Y DESPIECES, 22
Edicion, ISBN: 84-9732-390-4,

Corbella Barros, David, Trazados de Dibujo Geométrico 1, Madrid 1970,

Asociacion Espafiola de Normalizacion (AENOR), Normas UNE de Dibujo Técnico, Version en vigor,

Giesecke, Mitchell, Spencer, Hill, Dygdon, Novak, Lockhart, [] Technical Drawing with Engineering Graphics,, 142,
Prentice Hall, 2012

Complementary Bibliography

Lépez Poza, Ramén y otros, Sistemas de Representacion I, ISBN 84-400-2331--6,

Izquierdo Asensi, Fernando, Geometria Descriptiva, 242 Edicién. ISBN 84-922109-5-8,

Félez, JesUs; Martinez, M2 Luisa, DIBUJO INDUSTRIAL, 32 Edicién, ISBN: 84-7738-331-6,

Guirado Fernandez, Juan José, INICIACION A EXPRESION GRAFICA NA ENXENERIA, ISBN: 84-95046-27-X,

Ramos Barbero, Basilio; Garcia Maté, Esteban, DIBUJO TECNICO, 22 Edicion, ISBN: 84-8143-261-X,

Manuales de AutoCAD, Manuales de usuario y tutoriales del software DAO empleado en la asignatura, AutoDESK y
otros,

David A. Madsen, David P. Madsen, [] Engineering Drawing Design, 52, Delmar Cengage Learning, 2012

Casasola Fernandez, M2 [sabel y otros, Sistemas de representacion I, Teoria y problemas, ISBN 978-84-615-3553-8, Ed.
Asociacion de Investigacién, 2011

Gonzdlez Garcia,V.; Lépez Poza, R.; Nieto Ofiate, M., Sistemas de Represntacion I,

Bertoline, Wiebe, Miller, Mohler, Dibujo en Ingenieria y Comunicacion Grafica, 22, McGraw-Hill, 1999

Recommendations

Other comments
To be successful in this course, it is recommended to have a background in technical drawing, standardisation and
computer-aided drafting at high school level.

In case of discrepancies, the Spanish version of this guide shall prevail.
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IDENTIFYING DATA

Physics: Physics 1

Subject Physics: Physics 1
Code V12G360V01102
Study Grado en

programme Ingenieria en
Tecnologias

Industriales
Descriptors  ECTS Credits Choose Year Quadmester
6 Basic education 1st 1st

Teaching Spanish
language Galician

Department

Coordinator Lusquifios Rodriguez, Fernando

Lecturers Blanco Garcia, JesUs
Boutinguiza Larosi, Mohamed
Dominguez Alonso, José Manuel
Fernandez Fernandez, José Luis
Lusquifios Rodriguez, Fernando
Roman Freijeiro, Claudia
Sanchez Carnero, Noela Belén
Trillo Yariez, Maria Cristina
Varela Benvenuto, Ramiro Alberto
Vdazquez Besteiro, Lucas

E-mail flusqui@uvigo.es

Web http://moovi.uvigo.gal/

General Physics course for 1st year bachelor degrees
description

Training and Learning Results

Code

B3 CG3 Knowledge in basic and technological subjects that will enable them to learn new methods and theories, and equip

them with versatility to adapt to new situations.

C2 CE2 Understanding and mastering the basics of the general laws of mechanics, thermodynamics, waves and
electromagnetic fields, as well as their application for solving engineering problems.

D2 CT2 Problems resolution.

D9 CT9 Apply knowledge.

D10 CT10 Self learning and work.

Expected results from this subject

Expected results from this subject

Training and Learning

Results

(*)FB2a. Comprension y dominio de los conceptos basicos sobre las leyes generales de la mecanicaB3 C2

y campos y ondas y su aplicacion para la

resolucion de problemas propios de la ingenieria.

(*)CG3. Conocimiento en materias basicas y tecnoldgicas, que les capacite para el aprendizaje de C2

nuevos métodos y teorias, y les dote de

versatilidad para adaptarse a nuevas situaciones.

(*)CS2. Aprendizaje y trabajo auténomos. C2 D9
D10

New C2 D2
D9
D10

Contents

Topic

1.- UNITS, PHYSICAL QUANTITIES AND VECTORS 1.1.- The nature of Physics.

1.2.- Consistency and conversions of units.
1.3.- Uncertainty and significant figures.
1.4.- Estimates and orders of magnitude.

1.5.- Vectors and sum of vectors.
1.6.- Vector components.

1.7.- Unitary vectors.
1.8.- Vector products.
1.9.- Sliding Vectors
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2.- KINEMATICS

2.1.- Position, speed and acceleration vectors. Average and instantaneous
values.

2.2.- Angular speed and angular acceleration. Average and instantaneous
values.

2.3.- Relation between linear kinematic magnitudes and angular
magnitudes.

2.4.- Intrinsic components.

2.5.- Study of simple movements: linear motion in 1D, circular motion,
projectile motion.

2.6.- Expression of kinematic magnitudes in cartesian and polar
coordinates

3.- NEWTON'S LAWS OF MOTION

3.1.- Force and interactions.

3.2.- Newton's first law. Inertial and non-inertial reference systems.
3.3.- Newton's second law.

3.4.- Mass and weight.

3.5.- Newton's third law.

3.6.- Momentum. Mechanical impulse. Angular momentum.

3.7.- Contact forces.

4.- WORK AND KINETIC ENERGY

4.1.- Work done by a force. Power.

4.2.- Kinetic energy.

4.3.- Conservative Forces

4.4.- Elastic potential energy.

4.5.- Potential energy in the gravitatory field.

4.6.- Mechanical energy.

4.7.- Force and potential energy.

4.8.- Principle of conservation of mechanical energy.

5.- KINEMATICS OF SYSTEM OF PARTICLES

5.1.- System of particles.

5.2.- Rigid body.

5.3.- Translation movement.

5.4.- Movement of rotation around a fixed axis.
5.5.- General movement.

5.6.- Instantaneus center of rotation.

5.7.- Rolling motion.

5.8.- Relative movement.

6.- DYNAMICS OF SYSTEMS OF PARTICLES

6.1.- Systems of particles. Internal and external forces.

6.2.- Centre of mass. Movement of the centre of mass.

6.3.- Equations of the movement of a system of particles.

6.4.- Linear momentum. Conservation of linear momentum.

6.5.- Angular moment of a system of particles. Conservation of angular
momentum.

6.6.- Work and power.

6.7.- Potential energy and kinetics of a system of particles.

6.8.- Conservation of energy of a system of particles.

6.9.- Collisions.

7.- RIGID BODY DYNAMICS

7.1.- Rotation of a rigid body around a fixed axis.

7.2.- Moments and products of inertia.

7.3.- Calculation of moments of inertia.

7.4.- Steiner's theorem.

7.5.- Moment of a force and pair of forces.

7.6.- Equations of the general movement of a rigid body.

7.7.- Kinetic energy in the general movement of a rigid body.
7.8.-Work in the general movement of a rigid body.

7.9.- Angular momentum of a rigid body. Conservation theorem.

8.- STATICS

8.1.- Equilibrium of rigid bodies.
8.2.- Center of gravity.

8.3.- Stability.

8.4.- Degrees of freedom and links

9.- PERIODIC MOTION

9.1.- Description of the oscillation.

9.2.- Simple harmonic motion.

9.3.- Energy in the simple harmonic motion.
9.4.- Applications of simple harmonic motion.
9.5.- The simple pendulum.

9.6.- The physical pendulum.

9.7.- Damped oscillations.

9.8.- Forced oscillations and resonance.
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10.- FLUID MECHANICS 10.1.- Density.
10.2.- Pressure in a fluid.
10.3.- Fundamental principles of fluidostatics.
10.4.- Continuity equation.
10.5.- Bernoulli equation.
11.- MECHANICAL WAVES 11.1.- Types of mechanical waves.
11.2.- Periodic waves.
11.3.- Mathematical description of a wave.
11.4.- Speed of a transverse wave.
11.5.- Energy of the wave movement.
11.6.- Wave interference, boundary conditions and superposition.
11.7.- Stationary waves on a string.
11.8.- Normal modes of a rope.

LABORATORY 1.- Theory of Measurements, Errors, Graphs and Fittings. Examples.

2.- Reaction Time.

3.- Determination of the density of a body.

4.- Relative Movement.

5.- Instantaneous speed.

6.- Study of the Simple Pendulum.

7.- Experiences with a helical spring.

8.- Damped and forced oscillations.

9.- Moments of inertia. Determination of the radius of rotation of a body.
10.- Stationary waves.

LABORATORY NO STRUCTURED 1. Sessions with no structured activities (open practice) from the
theoretical contents of the practices enumerated above. The groups of
students shall resolve a practical problem proposed by the professor,
selecting the theoretical frame and experimental tools to obtain the
solution; for this, they will have basic information and the guide of the

professor.
Planning
Class hours Hours outside the Total hours
classroom
Lecturing 24.5 45 69.5
Problem solving 8 20 28
Laboratory practical 18 18 36
Objective questions exam 1 0 1
Problem and/or exercise solving 3.5 0 3.5
Essay questions exam 3 0 3
Report of practices, practicum and external practices0 9 9

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing Explanation by the professor of the contents of the subject, theoretical bases and/or guidelines of a
work, exercise or project to be developed by the student.

Problem solving Problems and/or exercises related to the subject are formulated. The student has to arrive to the

correct solution by application of routines, formulas or algorithms, procedures of transformation of
the available information and the interpretation of the results. It is usually employed ato
complement the lectures.

Laboratory practical Activities to apply the knowledge to specific situations and to acquire basic skills and procedures
related with the subject. They are developed in special spaces with specialized equipment
(laboratories, computer rooms, etc).

Personalized assistance

Methodologies Description

Lecturing In office hours
Laboratory practical in office hours
Problem solving In office hours
Tests Description

Objective questions exam In office hours
Problem and/or exercise solving In office hours
Essay questions exam In office hours
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Report of practices, practicum and external practices In office hours

Assessment
Description Qualification Training and
Learning
Results
Objective questionsTests for evaluating the acquired competences that include closed questions 10 B3 C2
exam with different answer alternatives (true / false, multiple choice, pairing of
elements ...). Students select an answer from a limited number of possibilities.
Problem and/or Test in which the student must solve a series of problems and / or exercises in 50 B3 C2 D2

exercise solving  a time / condition established by the teacher. In this way, the student must
apply the knowledge they have acquired.

Essay questions  Competency assessment tests that include open-ended questions on a topic. 30 B3 C2
exam Students must develop, relate, organize and present the knowledge they have

on the subject in an extensive answer.
Report of practices, Preparation of a document by the student that reflects the characteristics of 10 B3 C2 D9
practicum and the work carried out. Students must describe the tasks and procedures D10

external practices developed, show the results obtained or observations made, as well as the
analysis and treatment of data.

Other comments on the Evaluation

Final mark G comprises the marks on the topics covered in the lectures (classtest mark, weight 80%) and in the lab
(laboratory mark, weight 20%).

1.1. CLASS TEST MARK It will be obtained through two blocks of theoretical-practical tests,which we will refer to with the
letters C (course) and F (final), each with aweight of 40% of G. In the ordinary call, tests during the course (mark C0) and a
final test(mark F1) will be taken. On the same day as the F1 test there will be anoptional test C1 to replace CO0, so that each
student can choose betweenmaintaining her/his mark CO or taking the test to obtain a new mark C1 toreplace CO. The
extraordinary call will comprise two tests, C2 and F2, equivalent incontents and assessment methodology (objective
questions, essay questions and problemsolving) to C1 and F1, respectively. In test C2, each student can choosebetween
maintaining her/his previous mark from block C or taking the test toobtain a new mark to replace the previous one. In test
F2, each student canchoose between maintaining her/his previous mark from block F or taking thetest to obtain a new mark
to replace the previous one. 1.2. LABORATORY MARK In the ordinary call, during the course you can obtain mark LO.
Thismark consists of two blocks, each with a weight of 10% of G:theoretical-practical tests (mark LOE), and practical reports
(mark LOI): LO =LOE + LOL. It is mandatory the attendance to all labsessions to obtain the mark L0, otherwise, LO = 0.0. On
the same day as the F1 test there will be an optionaltheoretical-practical test L1 to replace L0, so that each student can
choosebetween maintaining her/his previous mark LO or taking the test to obtain a new mark L1 to replace LO. In the
extraordinary call there will be a theoretical-practicaltest L2, equivalent in contents and assessmentmethodology to L1. In
test L2, each student can choose between maintaining her/hisprevious laboratory mark or taking the test to obtain a new
mark to replace theprevious one. 1.3. FINAL MARK G = C (40%) + F (40%) +L (20%) where C is the most recent of the C
block marks, F is the most recent ofthe F block marks, and L is the most recent of the laboratory marks. 2. GLOBAL
ASSESSMENT (EG) Only those students who have been granted a waiver of continuousassessment can opt for this
assessment modality.

Final mark G comprises the marks on the topics covered in the lectures (classtest mark, weight 80%) and in the lab
(laboratory mark, weight 20%).

2.1. CLASS TEST MARK It will be obtained through a theoretical-practical test (mark denotedby Al in the ordinary call and by
A2 in the extraordinary call). In test A2,each student can choose between maintaining her/his previous class test mark
ortaking the test to obtain a new mark to replace the previous one. 2.2. LABORATORY MARK It will be obtained through a
theoretical-practical test (mark denotedby L1 in the ordinary call and by L2 in the extraordinary call). In test L2,each student
can choose between maintaining her/his previous laboratory mark or taking the test to obtaina new mark to replace the
previous one. 2.3. FINAL MARK G = A (80%) + L (20%) where A is the most recent of the classtest marks, and L is the most
recent of the laboratorymarks. 3. END-OF-PROGRAM CALL The end-of-program call follows the same scheme as the global
assessment,with the exception that there is only one exam. Final mark G for the end-of-program call: G = A (80%) + L
(20%). 4. GENERAL RULES To pass the course, a student must obtain a final mark equal to orhigher than 5 (out of 10).
Students who do not take any of the tests (C, F, A, L) on the day of thefinal test will receive a grade of [Jno presentado(] for
that call. Within the specifications detailed in the preceding sections, the testsmay consist of different variants within the
same classroom or laboratorygroup. Ethicalcommitment: Every student is expected to behave in an appropriate ethical
manner.Should unethical conduct be detected (copying, plagiarism, utilisation ofunauthorised electronic devices, or others),
the student will be considered notto have fulfilled the necessary requirements to pass the subject. In this case,the final mark
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in the corresponding edition of the academic record for thesubject will be Jsuspenso[] (0.0). Studentsshould not have access
to or use any electronic device during the tests andexams, unless specifically authorised. The mere fact of taking an
unauthorisedelectronic device into the examination room will result in the student failingthe subject and the final mark in the
corresponding edition of the academicrecord for the subject will be Jsuspenso[] (0.0).

Sources of information

Basic Bibliography

1. Young H.D., Freedman R.A., Fisica Universitaria, V1, 132 Ed., Pearson,
Complementary Bibliography

2. Tipler P., Mosca G., Fisica para la ciencia y la tecnologia, V1, 52 Ed., Reverté,
3. Serway R. A,, Fisica para ciencias e ingenieria, V1, 72 Ed., Thomson,

4. Juana Sardén, José Maria de, Fisica general, V1, 22 Ed., Pearson Prentice-Hall,

5. Bronshtein, I. Semendiaev, K., Handbook of Mathematics, 52 Ed., Springer Berlin,

6. Jou Mirabent, D., Pérez Garcia, C., Llebot Rabagliati, J.E., Fisica para ciencias de la vida, 22 Ed., McGraw Hill
Interamericana de Espafia S.L.,

7. Cuss6 Pérez, F., Lédpez Martinez, C., Villar Lazaro, R., Fundamentos Fisicos de los Procesos Bioldgicos, 12 Ed, ECU,
8. Cussé Pérez, F., Lépez Martinez, C., Villar Lazaro, R., Fundamentos Fisicos de los Procesos Bioldgicos, Volumen II,
12 Ed, ECU,

9. Villar Lazaro R., Lépez Martinez, C., Cussé Pérez, F., Fundamentos Fisicos de los Procesos Bioldgicos, Volumen llI,
12 Ed, ECU,

10en. Villars, F., Benedek, G.b., Physics with lllustrative Examples from Medicine and Biology, 22 Ed., AIP
Press/Springer-Verlag,

Recommendations

Other comments

Recommendations:

1. Basic knowledge acquired in the subjects of Physics and Mathematics in previous courses.
2. Capacity for written and oral comprehension.

3. Abstraction capacity, basic calculation and synthesis of information.

4. Skills for group work and group communication.

In case of discrepancy between versions, the Spanish version of this guide will prevail.
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IDENTIFYING DATA
Mathematics: Algebra and statistics

Subject Mathematics:
Algebra and
statistics

Code V12G360V01103

Study Grado en

programme Ingenieria en
Tecnologias

Industriales
Descriptors ECTS Credits Choose Year Quadmester
9 Basic education 1st 1st

Teaching Spanish
language Galician
English

Department

Coordinator Luaces Pazos, Ricardo

Lecturers Bazarra Garcia, Noelia
Castejon Lafuente, Alberto Elias
Fiestras Janeiro, Gloria
Gomez Rua, Maria
Luaces Pazos, Ricardo
Martin Méndez, Alberto Lucio
Martinez Torres, Javier
Martinez Villanueva, Nora
Matias Ferndndez, José Maria
Menifio Cotdn, Carlos
Pena Rodriguez, Manuel
Rodal Vila, Jaime Alberto
Sanchez Rla, Maria Teresa
Sestelo Pérez, Marta

E-mail rluaces@uvigo.es
Web http://moovi.uvigo.gal/
General (*) The objective of this course is that the student acquires the mastery of the basic techniques of Linear

description  Algebra and Statistics that are necessary in other subjects that must be taken later in the degree.

Training and Learning Results

Code

B3 CG3 Knowledge in basic and technological subjects that will enable them to learn new methods and theories, and equip
them with versatility to adapt to new situations.

C1l CEL1 Ability to solve mathematical problems that may arise in engineering. Ability to apply knowledge about: linear
algebra, geometry, differential geometry, differential and integral calculus, differential equations and partial differential
equations, numerical methods, numerical algorithms, statistics and optimization.

D2 CT2 Problems resolution.

D5 CT5 Information Management.

D6 CT6 Application of computer science in the field of study.

D9 CT9 Apply knowledge.

Expected results from this subject

Expected results from this subject Training and Learning
Results
Acquire the basic knowledge on matrices, vector spaces and linear maps. B3 Cl
Handle the operations of the matrix calculation and use it to solve problems to systems of linear B3 Cl D2
equations.
Understand the basic concepts on eigenvalues and eigenvectors, vector spaces with scalar productB3 C1 D2
and quadratic forms used in other courses and sove basic problems related to these subjects. D9
Perform basic exploratory analysis of databases. B3 Cl D5
Model situations under uncertainty by means of probability. B3 Cl D2
Know basic statistical models and their application to industry and perform inferences from data B3 C1 D2
samples. D9
Use computer tools to solve problems of the contents of the course. B3 D2
D6
Contents
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Topic

Preliminaries

The field of complex numbers.

Matrices, determinants and systems of linear
equations.

Definition and types of matrices.

Matrices operations.

Elementary transformations, row echelon forms, rank of a matrix.
Inverse and determinant of a square matrix.

Consistency of systems of linear equations and their solutions.

Vector spaces and linear maps.

Vector space. Subspaces.

Linear independence, basis and dimension.
Coordinates, change of basis.

Basic notions on linear maps.

Eigenvalues and eigenvectors.

Definition of eigenvalue and eigenvector of a square matrix.
Diagonalization of matrices by similarity transformation.
Applications of eigenvalues and eigenvectors.

Vector spaces with scalar product and quadratic
forms.

Vectorial spaces with scalar product. Associated norm and properties.
Orthogonality. Gram-Schmidt orthonormalization process.

Orthogonal diagonalization of a real and symmetric matrix.

Quadratic forms.

Probability.

Concept and properties.
Conditional probability and independence of events.
Bayes Theorem.

Discrete random variables and continuous
random variables.

Definition of random variable. Types of random variables.
Distribution function.

Discrete random variables. Continuous random variables.
Characteristics of a random variable.

Main distributions: Binomial, Geometric, Poisson, Hypergeometric,
Uniform, Exponential, Normal.

Central Limit Theorem.

Statistical inference.

General concepts.
Sampling distributions.
Point estimation.
Confidence intervals.
Tests of hypotheses.

Regression. Scatterplot. Correlation.

Linear regression: regression line.

Inference about the parameters of the regression line.
Planning

Class hours Hours outside the Total hours
classroom

Lecturing 40 81 121
Problem solving 36 24 60
Autonomous problem solving 0 40 40
Problem and/or exercise solving 4.5 0 4.5

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description
Lecturing The lecturer will explain the contents of the course.
Problem solving Problems and exercises will be solved during the classes. Students will also solve similar problems

and exercises.

Autonomous problem  Student will have to solve problems and exercises by their own.

solving

Personalized assistance

Methodologies

Description

Lecturing

Problem solving

Autonomous problem solving

Assessment

Description

Qualification Training and
Learning
Results
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Problem CONTINUOUS ASSESSMENT (CA). Students who wish to take part in continuous 100 B3 Cl1 D2

and/or assessment will have continuous assessment tests throughout the term. D5
exercise ¥ |n Algebra, there will be three CA tests with the weights on the final grade of D6
solving Algebra indicated: 2 partial exam(15% each test) to be held in the weeks scheduled D9

by the Centre for the practices of the first term, and a third global exam (all subject
contents) that will take place on the date of the exam of the global assessment
option. In addition, 10% of the final mark in Algebra will correspond to class work
and exercises.

**+* |n Statistics, there will be two CA tests with the weights on the final Statistics
grade indicated: the first one for topics 1 and 2 (20%) to be taken upon completion
of these topics, and the second one will be global (80%) and will take place on the
date of the exam of the global assessment option.

GLOBAL ASSESSMENT (GA). Students who wish to take the GA will only have a final
exam in Algebra and another in Statistics at the end of the term, which will include
the whole subject.

Other comments on the Evaluation

Continuous Evaluation vs. Global Assessment. Students must choose between the Continuous Assessment (CA) and
Global Assessment (GA) systems before the deadline established by the School.

Assessment 1st Opportunity. At the end of the term, once the continuous or global assessment exams have been
completed, the student will have a grade out of 10 points for Algebra (A) and a grade out of 10 points for Statistics (S), which
will represent 100% of the grade for each part. The final grade of the subject will be calculated as follows:

e |f both grades A and S are greater 0 equal to 3.5, then the final grade will be (A+S)/2.
e |f either grade A or S is less than 3.5, then the final grade will be the minimum of the amounts (A+S)/2 and 4.5.

A student will be given the grade of no-show if he/she does not sit for any of the CA or GA exams of the two parts of the
subject after the deadline established by the center to decide between CA or GA,; if, after that deadline, he/she sits for any
test that corresponds to him/her according to that decision, he/she will be considered to have sat for it.

Assessment 2nd Opportunity. The evaluation of the students in the second edition of the minutes will be carried out by
means of an exam of Algebra and another one of Statistics that will suppose 100% of the final grade of each part. To

calculate the final grade of the subject the procedure described above will be applied. If at the end of the term (first edition
of minutes) a student obtains a grade higher or equal to 5 points (out of 10) in one of the parts (Algebra or Statistics) then,
in the second edition, he/she will be able to skip the final exam of that part and keep the grade obtained in the first edition.

Ethical commitment: The student is expected to present an appropriate ethical behaviour. In the case of detecting
unethical behaviour (copying, plagiarism, use of unauthorized electronic devices, and others) it will be considered that the
student does not meet the necessary requirements to pass the subject. In this case the overall grade for the current
academic year will be a failing grade (0.0).

The use of any electronic device will not be allowed during the evaluation tests unless expressly authorized.

The fact of introducing an unauthorized electronic device in the exam room will be considered a reason for not passing the
subject in the current academic year and the overall grade will be a fail (0.0).

Sources of information

Basic Bibliography

Lay, David C., Algebra lineal y sus aplicaciones, 42,

Nakos, George; Joyner, David, Algebra lineal con aplicaciones, 12,

de la Villa, A., Problemas de algebra, 42,

Cao, Ricardo et al., Introduccion a la Estadistica y sus aplicaciones, 12,

Devore, Jay L., Probabilidad y estadistica para ingenieria y ciencias, 82,

Jay L. Devore, Probability and Statistics for Engineering and the Sciences, 8th edition,
Douglas C. Montgomery & George C. Runger, Applied Statistics and Probability for Engineers, 5th edition,
Openstax College (Internet), Introductory Statistics,

William Navidi, Statistics for Engineers and Scientists, 3rd edition,

Complementary Bibliography

Recommendations
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Subjects that are recommended to be taken simultaneously
Mathematics: Calculus 1/V12G380V01104
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IDENTIFYING DATA

Mathematics: Calculus 1

Subject Mathematics:
Calculus 1

Code V12G360V01104

Study Grado en

programme Ingenieria en

Tecnologias

Industriales
Descriptors ECTS Credits Choose Year Quadmester
6 Basic education 1st 1st

Teaching Spanish
language Galician

Depa

rtment

Coordinator Martinez Martinez, Antonio

Lecturers Caeiro Oliveira, Sandro

Diaz de Bustamante, Jaime
Estévez Martinez, Emilio

Martinez Martinez, Antonio
Martinez Torres, Javier

Prieto Gomez, Cristina Magdalena
Rodal Vila, Jaime Alberto

Vidal Vazquez, Ricardo

E-mail antonmar@uvigo.es
Web http://moovi.uvigo.gal/
General (*)O obxectivo desta materia é que o estudante adquira o dominio das técnicas basicas de calculo diferencial

description nunha e en varias variables e de calculo integral nunha variable que son necesarias para outras materias que

debe cursar na titulacion.

Training and Learning Results

Code

B3

CG3 Knowledge in basic and technological subjects that will enable them to learn new methods and theories, and equip
them with versatility to adapt to new situations.

B4

CG4 Ability to solve problems with initiative, decision making, creativity, critical thinking and to communicate and
transmit knowledge, skills and abilities in the field of Industrial Engineering.

Cl

CE1 Ability to solve mathematical problems that may arise in engineering. Ability to apply knowledge about: linear
algebra, geometry, differential geometry, differential and integral calculus, differential equations and partial differential
equations, numerical methods, numerical algorithms, statistics and optimization.

D1

CT1 Analysis and synthesis.

D2

CT2 Problems resolution.

D6

CT6 Application of computer science in the field of study.

D9

CT9 Apply knowledge.

D14

CT14 Creativity.

D16

CT16 Critical thinking.

Expected results from this subject

Expected results from this subject Training and Learning Results

B3 Cl D1

B3 Cl D1

B3 C1 D2

B4 D9
D14
D16

B3 Cl D1

B4 D2
D9
D14
D16

B4 C1l D2
D6
D9
D16

Contents

Topic
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Convergence and continuity Introduction to real numbers. Absolute value. Euclidean space R™n.
Successions. Series.
Limits and continuity of functions of one and several variables.

Differential calculus of functions of one and Differential calculus of real functions of one real variable
several variables Differential calculus of functions of several real variables
Integral calculus of functions of one variable The Riemann integral. Calculus of primitives.

Improper integrals.
Applications of the integral.

Planning

Class hours Hours outside the Total hours

classroom

Problem solving 20.5 30 50.5
Laboratory practical 12.5 5 17.5
Lecturing 32 39 71
Problem and/or exercise solving 3 3 6
Essay questions exam 2 3 5

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Problem solving The professor will resolve problems and exercises type and the student will have to resolve similar
exercises.

Laboratory practical They will employ computer tools to resolve exercises and apply the knowledges obtained in the
classes of theory.

Lecturing The professor will expose in the theoretical classes the contents gives the matter.

Personalized assistance

Methodologies Description
Problem solving The professor will attend personally the doubts and queries of the students.
Laboratory practical The professor will attend personally the doubts and queries of the students.
Assessment
Description Qualification Training and Learning
Results
Problem and/or exercise They will make controls written and/or works. 60 B3 Cl D1
solving The weight of each one of them will not surpass 30% of the B4 D2
continuous evaluation. D6
D9
D14
D16
Essay questions exam It will do a final examination on the contents of the whole of 40 B3 Cl D1
the matter. B4 D2
D9

Other comments on the Evaluation

The continuous eval. carry to cape on the previously exposed criteria. Those students that do not receive to the continuous
eval be evaluated with a final examination on the contents of the whole of the matter, that will be the 100% of the note.

The continuous eval. of the students in second announcement consist in an examination on the contents of the whole of the
matter, that will be 100% of the note.

Commitment:

"It expects that the present student a behaviour ethtic o suitable. In case to detect a behaviour no-ethic o (copy, plagiarism,
use of electronical devices unauthorised, and others) consider hat the student doesnt the necessary requirements to surpass
the matter. In this case the calification in the present course will be of suspense (0.0)."

Sources of information

Basic Bibliography

Burgos, J., Calculo Infinitesimal de una variable, 22, McGraw-Hill, 2007
Burgos, J., Calculo Infinitesimal de varias variables, 22, McGraw-Hill, 2008
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Galindo Soto, F. y otros, Guia practica de Calculo Infinitesimal en una variable, 12, Thomson, 2003
Galindo Soto, F. y otros, Guia practica de Calculo Infinitesimal en varias variables, 12, Thomson, 2005
Larson, R. y otros, Cdlculo 1, 92, McGraw-Hill, 2010

Larson, R. y otros, Cdlculo 2, 92, McGraw-Hill, 2010

Stewart, )., Calculo de una variable. Trascendentes tempranas, 72, Thomson Learning, 2014
Complementary Bibliography

Garcia, A. y otros, Calculo I, 32, CLAGSA, 2007

Garcia, A. y otros, Calculo I, 22, CLAGSA, 2006

Rogawski, J., Calculo. Una variable, 22, Reverte, 2012

Rogawski, J., Calculo. Varias variables, 22, Reverte, 2012

Tomeo Perucha, V. y otros, Calculo en una variable, 12, Garceta, 2011

Tomeo Perucha, V. y otros, Cdlculo en varias variables, 12, Garceta, 2011

Recommendations
Subjects that continue the syllabus
Mathematics: Calculus 2 and differential equations/V12G330V01204

Subjects that are recommended to be taken simultaneously
Mathematics: Algebra and statistics/V12G330vV01103
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IDENTIFYING DATA
Business: Introduction to business management

Subject Business:
Introduction to
business
management
Code V12G360V01201
Study Grado en Ingenieria
programme en Tecnologias
Industriales
Descriptors ECTS Credits Choose Year Quadmester
6 Basic education 1st 2nd

Teaching Spanish
language Galician
English

Department
Coordinator Alvarez Llorente, Gema
Lecturers Alvarez Llorente, Gema
Blanco Gonzalez, Manuel
Cervifio Rodriguez, Rodrigo
Ferndndez Arias, Maria JesUs
Gonzélez Garrido, Ada Alicia
Gonzélez-Portela Garrido, Alicia Trinidad
Sinde Cantorna, Ana Isabel
Urgal Gonzalez, Begofia

E-mail galvarez@uvigo.es
Web http://moovi.uvigo.gal/
General This matter has like fundamental aim offer to the student a preliminary or introductory vision, of theoretical

description character-practical, relative to the nature and the operation of the business organisations and his relation with
the surroundings in which they operate. For this, between other things, will define the term company from a
multidimensional point of view that covers the complexity of his operation like open system. Later, we will
analyse the relations of the company with his surroundings, and will go in in the study of his main functional
areas that contribute to the correct development of his activity.

Training and Learning Results

Code

B9 CG9 Ability to organize and plan within the sphere of a company, and other institutions and organizations.

C6 CE6 Adequate knowledge of the concept of enterprise and institutional and legal framework of enterprises.
Organization and Business Management.

D1 CT1 Analysis and synthesis.

D2 CT2 Problems resolution.

D7 CT7 Ability to organize and plan.

D18 CT18 Working in an international context.

Expected results from this subject

Expected results from this subject Training and Learning
Results

Know the role of the company in the field of economic activity. C6 D18

Understand the basic aspects that characterize the different types of companies. Cé D1
D18

Know the legal framework of the different types of companies. C6 D1

Know the most relevant aspects of the organization and management in the company. B9 Ccé6 D1
D18

Acquire skills on the processes that affect business management. B9 C6 D2
D7
D18

Contents

Topic

Subject 1: The COMPANY 1.1 The concept of company.1.2 The function of the company.1.3 The

company like system.1.4 The surroundings of the company.1.5 The aims of
the company.1.6 Classes of companies.
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Subject 2: The FINANCIAL SYSTEM (PART I).
ECONOMIC And FINANCIAL STRUCTURE OF THE
COMPANY

2.1 economic Structure and financial of the company.

2.2 Bottom of rotation.

2.3 Cycle of exploitation and half Period of maduration.

2.4 Bottom of minimum rotation.

Subject 3: THE FINANCIAL SYSTEM (PART II). THE
RESULTS OF THE COMPANY

3.1 The results of the company.
3.2 The profitability of the company.
3.3 The competitive strategy.

Subject 4: The FINANCIAL SYSTEM (PART ).
INVESTMENT

4.1 Concept of investment.
4.2 Classes of investments.

4.3 Criteria for the evaluation and selection of investments.

Subject 5: The FINANCIAL SYSTEM (PART V).
FINANCE

5.1 Concept of source of finance.
5.2 Types of sources of finance.

5.3 Analyses of the solvency and liquidity of the company.

Subject 6: The SYSTEM OF PRODUCTION (PART ).
GENERAL APPEARANCES

6.1 The system of production.

6.2 The efficiency.

6.3 The productivity.

6.4 Investigation, development and innovation (R&D)

Subject 7: The SYSTEM OF PRODUCTION (PART II).

THE COSTS OF PRODUCTION

7.1 Concept of cost.

7.2 Classification of the costs.
7.3 The cost of production.

7.4 The margins of the company.
7.5 The threshold of profitability.
7.6 The threshold of production.
7.7 The operative leverage.

Subject 8: The SYSTEM OF COMMERCIALISATION

8.1 ;What is the marketing?
8.2 basic Concepts.
8.3 The tools of marketing: Marketing-*mix.

Subject 9: The SYSTEM OF ADMINISTRATION

9.1 Components of the system of administration.
9.2 The system of direction.

9.3 The human system.

9.4 The cultural system.

9.5 The political system.

PRACTICES OF THE MATTER
*The programming of the practical can

Practice 1: Application of concepts of the subject 1.
Practice 2: Application of concepts of the subject 1.

experience changes in function of the evolution ofPractice 3: Application of concepts of the subject 2.

the course.

Practice 4: Application of concepts of the subject 2.
Practice 5: Application of concepts of the subject 2.
Practice 6: Application of concepts of the subject 3.
Practice 7: Application of concepts of the subject 4.
Practice 8: Application of concepts of the subject 5.
Practice 9: Application of concepts of the subject 6.
Practice 10: Application of concepts of the subject 7.
Practice 11: Application of concepts of the subject 8.
Practice 12: Application of concepts of the subject 9.

Planning

Class hours Hours outside the Total hours

classroom

Lecturing

38.5 45.5 84

Problem solving

17.6 39.4 57

Objective questions exam

3 6 9

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing Lesson *magistral with material of support and audiovisual means. Exhibition of the main contents
of the matter so that the student can understand the scope of the same and facilitate his

understanding.

Problem solving Activity in which they formulate problems and/or exercises related with the subject. The student will
have to pose and develop of individual form the suitable solutions by means of the application of
the knowledges purchased related with the matter object of study.

Personalized assistance

Methodologies Description
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Lecturing The students will have occasion to attend to *tutorias *individualizadas with his professor. The procedure
for *concertar these *tutorfas will be communicated to the students by the professor to principle of
course and will be published in the platform of teaching of the University. These *tutorias are allocated to
resolve doubts and orient to the students on the development of the contents tackled in the theoretical
classes, the practical classes and the works that can them entrust. In this section also includes the
explanation to the students of any question on the proofs made along the course.

Assessment
Description Qualification Training and
Learning
Results
Problem In accordance with the educational planning of the academic course, the student will 0 B9 C6 D1
solving have to develop a determinate number of practices that include diverse exercises of D2
application of the knowledges purchased in the classes of theory to concrete D7
situations. These practices do not take part in the calculation of the qualification of D18
the matter, but demands to the student obtain an exert minimum in the same for
the *superacién of the matter. The practices will carry out of face-to-face form being
compulsory the assistance of the student to these classes.
Objective They will make diverse proofs along the course in which they will evaluate the 100 B9 C6 D1
questions  knowledges, the skills and the competitions purchased by the students so much in D2

exam the classrooms of theory as of practices.

Other comments on the Evaluation

1. Ethical commitment:

The student is expected to exhibit appropriate ethical behavior. In the case of detecting unethical behavior (copying,
plagiarism, use of unauthorized electronic devices, for example) it will be considered that the student does not meet the
necessary requirements to pass the subject. In that case, the overall grade for the current academic year will be a fail (0.0).

2. Continuous evaluation system:

Following the guidelines of the degree and the agreements of the academic commission, students taking this subject will be
offered a continuous evaluation system. This system will be applicable to all students who have not expressly waived this
evaluation criterion following the official channels established by the center.

The continuous evaluation will consist of three tests with the following characteristics:

- First test of the continuous evaluation: It will be carried out during the school period, in the week set by the center, and will
consist of a multiple choice test that will cover all the contents seen up to the moment of its completion, both in the theory
classes as in internships.

- Second test of the continuous evaluation: It will be carried out during the school period, in the week set by the center, and
will consist of the development of several problems similar to those carried out in the practical classes.

- Third test of the continuous evaluation: It will be carried out on the date and time set by the center within the exam period
and will consist of a multiple choice test that will cover all the contents seen throughout the course, both in the theory
classes as in internships.

The grade obtained in the subject that will appear in the first edition of the report will be calculated as 30% of the grade
obtained in the first test, plus 30% of the grade obtained in the second test, plus 40% of the grade obtained in the third test
of the continuous evaluation.

However, to pass the subject, it will be essential to have passed 75% of the practices carried out throughout the course and
obtain a minimum grade of 4 out of 10 in the third test of the continuous evaluation. If the two requirements are not met,
the student will obtain a failing grade in the first edition of the report.

None of the continuous evaluation tests can be recovered unless justified and duly accredited by the student. On the other
hand, the student has the right to know the grade obtained in each test within a reasonable period after its completion and
to discuss the result with the teacher.

The grade obtained, both in the continuous evaluation tests and in the practical ones, will only be valid for the academic
year in which they are carried out.

3. Global evaluation system:
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Students who have expressly waived continuous evaluation following the official channels established by the center will be
offered an evaluation procedure that allows them to achieve the highest grade.

This procedure will consist of a global evaluation exam, which will be carried out on the date and time set by the center
management, and in which all the contents developed in the subject will be evaluated, both in the theory classes and in the
practices. This global evaluation exam will consist of two parts: a theory test in multiple choice format, which will account for
30% of the final grade, and another practical test, which will account for the remaining 70%, and will consist of a series of
exercises. develop. It is a necessary condition to pass the subject to obtain a minimum score of 5 out of 10 in the multiple
choice test. If the student does not pass the multiple choice test, the student's final grade will be the one obtained in said
test evaluated out of 3.

Only those students who do not complete any of the evaluation tests included in this teaching guide will be considered 'Not
presented'.

4. About the July call:

The recovery call (July) will consist of a global evaluation exam that will account for 100% of the final grade and in which all
the contents developed in the subject will be evaluated, both in theory classes and in practical classes. This exam will
consist of two parts: a theory test in multiple choice format, which will account for 30% of the final grade, and another
practical test, which will account for the remaining 70%, and which will consist of a series of exercises to be developed. It is
a necessary condition to pass the subject to obtain a minimum score of 5 out of 10 in the multiple choice test. If the student
does not pass the multiple choice test, the student's final grade will be the one obtained in said test evaluated out of 3.

5. Prohibition of use of electronic devices:

The use of any electronic device will not be permitted during the evaluation tests, unless expressly authorized. The fact of
introducing an unauthorized electronic device into the exam room will be considered a reason for not passing the subject in
the current academic year and the overall grade will be a fail (0.0).

Sources of information

Basic Bibliography

Barroso Castro, C. (Coord.), Economia de la empresa, 2012,

Moyano Fuentes, J.; Brugue Cadmara, S.; Maqueira Marin, J.M.; Fidalgo Bautista, F.A.; Martinez Jurado, Administracion de
empresas: un enfoque tedrico-practico, 2011,

Garcia Marquez, F., Direccion y Gestion Empresarial, 2013,

Iborra Juan, M.; Dasi Coscollar, A.; Dolz Dolz, C.; Ferrer Ortega, C., Fundamentos de direccién de empresas. Conceptos
y habilidades directivas, 2014,

Complementary Bibliography

Recommendations
Subjects that continue the syllabus
Basics of operations management/V12G320V01605
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IDENTIFYING DATA

Physics: Physics 2

Subject Physics: Physics 2
Code V12G360V01202
Study Grado en
programme Ingenieria en
Tecnologias
Industriales
Descriptors  ECTS Credits Choose Year Quadmester
6 Basic education 1st 2nd
Teaching Spanish
language English
Department
Coordinator Ferndndez Ferndndez, José Luis
Lecturers Arias Gonzdlez, Felipe
Barro Guizéan, Oscar
Blanco Garcia, JesUs
Dominguez Alonso, José Manuel
Fernandez Fernandez, José Luis
Hermida Merino, Daniel
Lépez Vazquez, José Carlos
Paredes Galan, Angel
Pou Alvarez, Pablo
Roman Freijeiro, Claudia
Salgueirifio Maceira, Verdnica
Vazquez Besteiro, Lucas
E-mail jifdez@uvigo.es
Web http://moovi.uvigo.gal/
General This undergraduate course is the second quarter of introductory physics. The focus is on electricity,
description magnetism and thermodynamics

Training and Learning Results

Code

B3
them with versatility to adapt to new situations.

CG3 Knowledge in basic and technological subjects that will enable them to learn new methods and theories, and equip

C2

CE2 Understanding and mastering the basics of the general laws of mechanics, thermodynamics, waves and

electromagnetic fields, as well as their application for solving engineering problems.

D2 CT2 Problems resolution.

D9 CT9 Apply knowledge.

D10 CT10 Self learning and work.

Expected results from this subject

Expected results from this subject

Training and Learning

Results
Understanding the basic concepts of electromagnetism and thermodynamics. B3 C2
Knowing the basic instruments for the measurement of physical quantities. C2
Knowing the basic techniques for experimental data evaluation. B3 C2 D9
D10
Ability to develop practical solutions to basic technical problems in engineering, within the B3 C2 D2
framework of electromagnetism and thermodynamics. D9
D10
Contents
Topic
1.- ELECTRIC CHARGE AND ELECTRIC FIELD 1.1.- Electric Charge.
1.2.- Conductors, Insulators and Induced Charges.

1.3.-
14.-
1.5.-
1.6.-
1.7.-

Coulomb's Law.

Electric Field and Electric Forces.
Electric Field Calculations.
Electric Field Lines.

Electric Dipoles.

Paxina 23 de 197


http://moovi.uvigo.gal/

2.- GAUSS'S LAW 2.1.- Charge and Electric Flux.
2.2.- Calculating Electric Flux.
2.3.- Gauss's Law.
2.4.- Applications of Gauss's Law.
2.5.- Conductors in Electrostatic Equilibrium.
3.- ELECTRIC POTENTIAL 3.1.- Electric Potential Energy.
3.2.- Electric Potential.
3.3.- Calculating Electric Potential.
3.4.- Equipotential Surfaces.
3.5.- Potential Gradient.
4.- CAPACITANCE AND DIELECTRICS 4.1.- Capacitors and Capacitance.
4.2.- Capacitors in Series and Parallel.
4.3.- Energy Storage in Capacitors and Electric-Field Energy.
4.4.- Dielectrics, Molecular Model of Induced Charge, and Polarization
Vector.
4.5.- Gauss's Law in Dielectrics.
4.6.- Dielectric Constant and Permittivity.
5.- CURRENT, RESISTANCE, AND ELECTROMOTIVE 5.1.- Electric Current.
FORCE 5.2.- Current and Current Density.
5.3.- Ohm's Law and Resistance.
5.4.- Electromotive Force and Circuits.
5.5.- Energy and Power in Electrical Circuits.
5.6.- Basic Theory of Electrical Conduction.
6.- MAGNETIC FIELD 6.1.- Magnetic Field.
6.2.- Motion of Charged Particles in a Magnetic Field.
6.3.- Magnetic Force on a Current-Carrying Conductor.
6.4.- Force and Torque on a Current Loop.
6.5.- Biot-Savart's Law.
6.6.- Magnetic Field Lines and Magnetic Flux.
6.7.- Ampeére's Law.
7.- MAGNETIC FIELD IN MATTER 7.1.- Magnetic Substances and Magnetization Vector.
7.2.- Ampére's Law in Magnetic Media.
7.3.- Magnetic Susceptibility and Permeability.
7.4.- Paramagnetism and Diamagnetism.
7.5.- Ferromagnetism.
8.- ELECTROMAGNETIC INDUCTION 8.1.- Induction Experiments.
8.2.- Faraday-Lenz's Law.
8.3.- Induced Electric Fields.
8.4.- Eddy Currents.
8.5.- Mutual Inductance.
8.6.- Self-Inductance and Inductors.
8.7.- Magnetic-Field Energy.
9.- THERMODYNAMIC SYSTEMS 9.1.- Classical Thermodynamics.
9.2.- Thermodynamic Systems and Classification.
9.3.- State Variables and State of a System.
9.4.- Equations of State.
9.5.- Thermodynamic Equilibrium.
9.6.- Change of State, Transformation or Process.
9.7.- Quasi-static Processes.
9.8.- State and Process Functions.
10.- TEMPERATURE AND HEAT 10.1.- Thermal Equilibrium, The Zeroth Law of Thermodynamics, and
Temperature.
10.2.- Thermometers and Temperature Scales.
10.3.- Ideal Gas Thermometers and the Kelvin Scale.
10.4.- Heat.
10.5.- Calorimetry and Heat Capacities.
11.- THE FIRST LAW OF THERMODYNAMICS 11.1.- Work.
11.2.- Work Done During Volume Changes.
11.3.- Internal Energy.
11.4.- The First Law of Thermodynamics.
11.5.- Internal Energy of an Ideal Gas.
11.6.- Molar Heat Capacities of an Ideal Gas.
11.7.- Adiabatic, Isothermal, Isobaric and Isochoric Processes for an Ideal
Gas.
11.8.- Enthalpy.
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12.- THE SECOND LAW OF THERMODYNAMICS 12.1.- Directions of Thermodynamic Processes.
12.2.- Heat Engines, Refrigerators, and Heat Pumps.
12.3.- The Second Law of Thermodynamics: Clausius and Kelvin-Planck
Statements.
12.4.- Carnot Engine.
12.5.- Carnot Theorems.
12.6.- Thermodynamic Temperature.
12.7.- Entropy.
12.8.- Increase of Entropy Principle.
12.9.- Entropy Change of an Ideal Gas.

LABORATORY Practicals related to classroom topics will be carried out. They may
include:

1.- How to Use a Multimeter. Ohm's Law. Direct Current. Circuit with
Resistors.

2.- Linear and Non-Linear Conductors.

3.- Charge and Discharge of a Capacitor.

4.- Analysis of a Parallel Plate Capacitor with Dielectrics.

5.- Utilization of an Oscilloscope to Analyze Charge and Discharge
Processes.

6.- Study of the Magnetic Field. Helmholtz Coils. Magnetic Moment. Hall
Effect.

7.- Calorimetry. Water Equivalent of Calorimeter. Latent Heat of Fusion.
8.- Thermodynamics of the Ideal Gas. Heat Capacity Ratio. Adiabatic Work.

LABORATORY: UNSTRUCTURED ACTIVITY (OPEN Optional activities:

LAB) SESSIONS Unstructured activity (open lab) sessions that cover the topics of the
above cited regular laboratory sessions. A practical problem will be
assigned to each team. Then, under the teacher's supervision, each team
must analyse the problem, select a theoretical model and experimental
means to obtain a solution.

Planning

Class hours Hours outside the Total hours

classroom

Lecturing 24.5 45 69.5
Problem solving 8 20 28
Laboratory practical 18 18 36
Objective questions exam 1 0 1
Problem and/or exercise solving 3.5 0 3.5
Essay questions exam 3 0 3
Report of practices, practicum and external practices0 9 9

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing Lectures are given by the teacher on the contents of the subject, theoretical bases and / or
guidelines of a work, exercise or project to be performed by the students.

Problem solving Activity in which problems and / or exercises related to the subject are formulated. The student

must develop the appropriate or correct solutions through the repetition of routines, the application
of formulas or algorithms, the application of procedures for transforming the available information
and the interpretation of the results. It is usually used as a complement to the lecture sessions.

Laboratory practical Activities for applying the knowledge to particular situations and for the acquisition of basic and
procedural skills related to the subject. They are developed in dedicated rooms with specialized
equipment (laboratories, computer rooms, etc.).

Personalized assistance

Methodologies Description

Lecturing In office hours.
Laboratory practical In office hours.
Problem solving In office hours.
Tests Description

Objective questions exam In office hours.
Problem and/or exercise solving In office hours.
Essay questions exam In office hours.
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Report of practices, practicum and external practices In office hours.

Assessment
Description Qualification Training and
Learning
Results
Objective questions Tests for the assessment of acquired knowledge that include closed questions 10 B3 C2
exam with different response options (true/false, multiple choice, matching of
elements...). Students select a response among a limited number of choices.
Problem and/or Test in which the student must solve a series of problems and / or exercises 50 B3 C2 D2

exercise solving in a time / conditions set by the teacher. In this way, the student should apply
the acquired knowledge.

Essay questions Tests that include open questions on a topic. Students should develop, relate, 30 B3 C2
exam organize and present knowledge on the subject in an argued response.

Report of practices, Preparation of a report by the students which reflects the characteristics of 10 B3 C2 D9
practicum and the work that has been carried out. Students must describe the developed D10

external practices tasks and procedures, show the results or observations made, as well as the
data analysis and processing.

Other comments on the Evaluation

1. CONTINUOUS ASSESSMENT (EC)

Final mark G comprises the marks on the topics covered in the lectures (class test mark, weight 80%) and in the lab
(laboratory mark, weight 20%).

1.1. CLASS TEST MARK

It will be obtained through two blocks of theoretical-practical tests, which we will refer to with the letters C (course) and F
(final), each with a weight of 40% of G.

In the ordinary call, tests during the course (mark CO) and a final test (mark F1) will be taken. On the same day as the F1
test there will be an optional test C1 to replace CO0, so that each student can choose between maintaining her/his mark CO or
taking the test to obtain a new mark C1 to replace CO.

The extraordinary call will comprise two tests, C2 and F2, equivalent in contents and assessment methodology (objective
questions, essay questions and problem solving) to C1 and F1, respectively. In test C2, each student can choose between
maintaining her/his previous mark from block C or taking the test to obtain a new mark to replace the previous one. In test
F2, each student can choose between maintaining her/his previous mark from block F or taking the test to obtain a new
mark to replace the previous one.

1.2. LABORATORY MARK

In the ordinary call, during the course you can obtain mark LO. This mark consists of two blocks, each with a weight of 10%
of G: theoretical-practical tests (mark LOE), and practical reports (mark LOI): LO = LOE + LOI. It is mandatory the attendance
to all lab sessions to obtain the mark L0, otherwise, LO = 0.0. On the same day as the F1 test there will be an optional
theoretical-practical test L1 to replace L0, so that each student can choose between maintaining her/his previous mark LO or
taking the test to obtain a new mark L1 to replace LO.

In the extraordinary call there will be a theoretical-practical test L2, equivalent in contents and assessment methodology to
L1. In test L2, each student can choose between maintaining her/his previous laboratory mark or taking the test to obtain a
new mark to replace the previous one.

1.3. FINAL MARK
G = C (40%) + F (40%) + L (20%)

where C is the most recent of the C block marks, F is the most recent of the F block marks, and L is the most recent of the
laboratory marks.

2. GLOBAL ASSESSMENT (EG)
Only those students who have been granted a waiver of continuous assessment can opt for this assessment modality.

Final mark G comprises the marks on the topics covered in the lectures (class test mark, weight 80%) and in the lab
(laboratory mark, weight 20%).
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2.1. CLASS TEST MARK

It will be obtained through a theoretical-practical test (mark denoted by Al in the ordinary call and by A2 in the
extraordinary call). In test A2, each student can choose between maintaining her/his previous class test mark or taking the
test to obtain a new mark to replace the previous one.

2.2. LABORATORY MARK

It will be obtained through a theoretical-practical test (mark denoted by L1 in the ordinary call and by L2 in the extraordinary
call). In test L2, each student can choose between maintaining her/his previous laboratory mark or taking the test to obtain a
new mark to replace the previous one.

2.3. FINAL MARK

G =A(80%) + L (20%)

where A is the most recent of the class test marks, and L is the most recent of the laboratory marks.

3. END-OF-PROGRAM CALL

The end-of-program call follows the same scheme as the global assessment, with the exception that there is only one exam.
Final mark G for the end-of-program call:

G = A (80%) + L (20%).

4. GENERAL RULES

To pass the course, a student must obtain a final mark equal to or higher than 5 (out of 10).

Students who do not take any of the tests (C, F, A, L) on the day of the final test will receive a grade of [Jno presentado[] for
that call.

Within the specifications detailed in the preceding sections, the tests may consist of different variants within the same
classroom or laboratory group.

Ethical commitment: Every student is expected to behave in an appropriate ethical manner. Should unethical conduct be
detected (copying, plagiarism, utilisation of unauthorised electronic devices, or others), the student will be considered not to
have fulfilled the necessary requirements to pass the subject. In this case, the final mark in the corresponding edition of the
academic record for the subject will be Jsuspenso[] (0.0).

Students should not have access to or use any electronic device during the tests and exams, unless specifically authorised.
The mere fact of taking an unauthorised electronic device into the examination room will result in the student failing the
subject and the final mark in the corresponding edition of the academic record for the subject will be [Jsuspenso[] (0.0).

Sources of information

Basic Bibliography

1. Young H. D., Freedman R. A., Fisica Universitaria, V1 y V2, 132 ed., Pearson,

len. Young H. D., Freedman R. A, University physics: with modern physics, 14th ed., Pearson,

Complementary Bibliography

2. Tipler P., Mosca G., Fisica para la ciencia y la tecnologia, V1 y V2, 52 ed., Reverté,

2en. Tipler P., Mosca G, Physics for Scientists and Engineers, V1 and V2, 6th ed., W. H. Freeman and Company,

3. Serway R. A., Jewett . W, Fisica para ciencias e ingenieria, V1 y V2, 92 ed., Cengage Learning,

3en. Serway R. A., Jewett ]. W, Physics for Scientists and Engineers, 9th ed., Brooks/Cole,

4. Juana Sardén, J. M., Fisica general, V1 y V2, 22 ed., Pearson Prentice-Hall,

5. Bronshtein, I., Semendiaev, K., Manual de matematicas para ingenieros y estudiantes, 42ed., MIR 1982; MIR-
Rubifios 1993,

5en. Bronshtein, I., Semendiaev, K., Handbook of Mathematics, 5th Ed., Springer Berlin,

6. Jou Mirabent, D., Pérez Garcia, C., Llebot Rabagliati, ). E., Fisica para ciencias de la vida, 22 ed., McGraw-Hill
Interamericana de Espafa S.L.,

7. Cussé Pérez, F., Lépez Martinez, C., Villar Ldzaro, R., Fundamentos Fisicos de los Procesos Bioldgicos, 12 ed., ECU,
8. Cusso Pérez, F., Lopez Martinez, C., Villar Lazaro, R., Fundamentos Fisicos de los Procesos Bioldgicos, Volumen lI,
12 ed,, ECU,

9. Villar Lazaro, R, Lépez Martinez, C., Cussé Pérez, F., Fundamentos Fisicos de los Procesos Biolégicos, Volumen llI,
12 ed., ECU,

10en. Villars, F., Benedek, G. B., Physics with Illustrative Examples from Medicine and Biology, 2nd ed., AIP
Press/Springer-Verlag,
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Recommendations

Other comments

Basic recommendations:

1. Basic knowledge acquired in the subjects of Physics and Mathematics in previous courses.
2. Oral and written comprehension.

3. Capacity for abstraction, basic calculus, and synthesis of information.

4. Skills for group work and communication.

In the event of discrepancy, the Spanish version of this syllabus prevails.
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IDENTIFYING DATA

Computer science: Computing for engineering

Subject Computer science:
Computing for
engineering
Code V12G360V01203
Study Grado en
programme Ingenieria en
Tecnologias
Industriales
Descriptors ECTS Credits Choose Year Quadmester
6 Basic education 1st 2nd
Teaching Spanish
language Galician
English
Department

Coordinator

Rodriguez Diéguez, Amador
Rodriguez Damian, Maria

Lecturers

Castro Rascado, Enrique
Diéguez Gonzdlez, Luis
Diez Sanchez, Ana Isabel
Fernandez Ferndndez, Maria Sila
Fernédndez Nocelo, Laura
Lépez Fernandez, Joaquin
Pérez Cota, Manuel
Rodriguez Damian, Amparo
Rodriguez Damian, Maria
Rodriguez Diéguez, Amador
Romero Gacifio, lago

Sdez Lépez, Juan

E-mail

mrdamian@uvigo.es
amador@uvigo.es

Web

http://moovi.uvigo.gal/

General
description

They treat the following contents:

Methods and basic algorithms of programming

Programming of computers by means of a language of high level
Architecture of computers

Operating systems

basic Concepts of databases

Training and Learning Results

Code

B3 CG3 Knowledge in basic and technological subjects that will enable them to learn new methods and theories, and equip
them with versatility to adapt to new situations.

B4 (CG4 Ability to solve problems with initiative, decision making, creativity, critical thinking and to communicate and
transmit knowledge, skills and abilities in the field of Industrial Engineering.

C3 CE3 Basic knowledge on the use and programming of computers, operating systems, databases and software
applications in engineering.

D1 CT1 Analysis and synthesis.

D2 CT2 Problems resolution.

D5 CT5 Information Management.

D6 CT6 Application of computer science in the field of study.

D7 CT7 Ability to organize and plan.

D17 CT17 Working as a team.

Expected results from this subject

Expected results from this subject

Training and Learning Results

Computer and operating system skills.

D5
D6
D7

Basic understanding of how computers work

D1
D5

Skills regarding the use of computer tools for engineering

D5
D6
D7
D17
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Database fundamentals B3 C3 D1
D5
D6
D7
Capability to implement simple algorythims using a programming language B3 C3 D2
B4 D7
D17
Structured and modular programming fundamentals B3 C3 D2
B4 D5
D17
Contents
Topic
Concepts and basic technicians of programming Paradigms of programming
applied to the engineering Programming structured
Programming languages
Python features
Foundations of Python Types of variables
data and operators
Comments
Functions and standard Modules.
Import and use of modules.
Input-Output and control of errors
Structures of control Decision if-else
Iterative: while
Boolean algebra
Sequences and iterative Working with sequences: lists, tuples and string
Types of data mutable and no mutable
Concepts of reference and value
Indexes of the sequences
Cycle for-in
Operators and sequences
Functions and methods of sequences
Lists and List of lists Operators and methods
Characteristics of the lists
Working with lists
Indexes and iterate lists
Functions and own Modules Definition and creation of functions
Types of parameters and return values
Concepts of value and reference in the parameters
Scope of the variables
Creation and invocation of modules
Persistence Files, definitions and characteristics
Basic operations with the files
Graphic interface Creation of windows and widgets
Manipulation of graphic elements
Utilisation of variable control
Basic concepts of Computing Computer Architecture
Components: hardware, software
Operating systems
Databases
Planning
Class hours Hours outside the Total hours
classroom
Introductory activities 1 1 2
Practices through ICT 22 24 46
Problem solving 11 18 29
Previous studies 1 5 6
Autonomous problem solving 6 20 26
Lecturing 10 0 10
Objective questions exam 4 7 11
Problem and/or exercise solving 8 12 20

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies
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Description

Introductory activities  Activities directed to take contact, gather information on the students, creation of groups, tasks of
organisation, as well as present the subject.

Practices through ICT  Activities of application of the knowledges to concrete situations and of acquisition of basic skills
and process related with the matter object of study. They develop in special spaces with equipment
facilitated by the School, and expects that each student have his own laptop or the facilitated by
the School.

Problem solving Analysis of a fact, problem or real event with the purpose to know it, interpret it, resolve it,
generate hypothesis, contrast data, complete knowledges, diagnose it and train in alternative
procedures of solution.

Previous studies Reading and understanding by part of the student of some subjects or parts of subjects to deepen
in the knowledge of the same in class.

Autonomous problem  Resolution by part of the student of the different type of problems posed, being able to identify the

solving efficiency of each method of resolution proposed.

Lecturing Exhibition by part of the professor of the contents on the matter object of study, theoretical bases
and/or guidelines of a work, exercise or project to develop by the student.

Personalized assistance
Methodologies Description

Problem solving They will resolve the doubts posed by the students. Teachers' tutoring in the agreed format.

Practices through ICT Attention in the laboratory to the doubts that present or will indicate him the way to be followed so
that the person find the solution. Teachers' tutoring in the schedule and format stipulated.

Assessment
Description Qualification Training and
Learning
Results
Practices through ICT  Group of proofs that include the solution of problems, exercises of 70
practical type, and activities to resolve.
Objective questions Proofs for the evaluation of the competitions purchased that include 15 B3 C3 D5
exam questions with different alternative of answer (true/false, multiple
election, ...)
Problem and/or exercise Resolution of practical exercises 15
solving

Other comments on the Evaluation

Ethical commitment:

Students are expected to behave ethically. If unethical behaviour is detected (copying, plagiarism, use of unauthorized
electronic devices and others), then it will be considered that the student does not meet the minimum requirements to pass
thecourse. In this case, the final grade for the current academic year will befailed (0.0).

In addition to the ethical commitment, the following is underlined:

In the first place, a person registered in the course is by default subject to the continuous assessment system; if the student
does not want to be in this system, the he/she must expressly renounce to it within the established deadlines.

CONTINUOUS ASSESSMENT PROCEDURE

In the current academic year, continuous assessment will gather all learning evidence from the enrolled student and will be
structured into three evaluations. These three assessments will preferably take place in computer labs; however, due to
teaching organization needs, they may also be conducted in classrooms in handwritten format.

By default, students are enrolled in the continuous assessment system. To opt out, they must formally request to withdraw
from it. If a student does not opt out, any missed assessments will be graded with a zero.

First Call (May/june):

To pass the course through continuous assessment, the following condition must be met:
(Test1*0.3+Test2*0.4+Test3*0.3)=5

Therefore, a student is considered to have passed if they obtain a score of five or higher.

The assessments may consist of exams and/or assignments, meaning that a portion of the grade may be based on
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submitted work and its evaluation.

Once the first assessment (Test 1) has been completed, the student may request to withdraw from the continuous
assessment system (within the timeframe and through the means established by the course instructor). In this case, the
student will follow the non-continuous assessment procedure.

Second Call (June/july):

If a student does not achieve a passing grade in the first call (May/June), they must take an exam covering 100% of the
course content (10 points).

NON-CONTINUOUS ASSESSMENT PROCEDURE

This consists of an exam that allows students to obtain 100% of the final grade. The exam may be divided into sections with
minimum score requirements.

First Call (May/june):

Students who have formally opted out of the continuous assessment system may take the exam scheduled for May/June (on
the date and time set by the School Administration). This exam allows them to obtain 100% of the final grade. Students who
failed the continuous assessment are not eligible to take this exam.

Second Call (June/july):

An exam will be offered to assess 100% of the course content for those who did not achieve the minimum passing grade in
the first call.

The version of the guide was made in Spanish. For any doubt or contradiction, the Spanish guide will be mandatory.

Sources of information

Basic Bibliography

Eric Matthes, Python Crash Course, 3rd Edition: A Hands-On, Project-Based Introduction to Programming, 3, No
Starch Press, 2022

Silvia Guardati Buemo y Osvaldo Caird Battistutti, De cero al infinito. Aprende a programar en Python, Cair6, 2020
Juan Diego Pérez Villa, Introduccién a la informatica. Guia visual, Anaya Multimedia, 2022

Complementary Bibliography

Jane Holcombe y Charles Holcombe, ISE Survey of Operating Systems, 7, McGraw Hill, 2022

Antonio Postigo Palacios, Bases de datos, Ediciones Paraninfo, 2021

Recommendations
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IDENTIFYING DATA
Matematicas: Calculo Il e ecuacions diferenciais

Subject Matematicas:
Célculo Il e
ecuaciéns
diferenciais
Code V12G360V01204
Study Grao en Enxefaria
programme en Tecnoloxias
Industriais
Descriptors ECTS Credits Choose Year Quadmester
6 Basic education 1 2C

Teaching Castelan
language Galego
Inglés
Department Matemética aplicada |
Matematica aplicada Il
Coordinator Fernandez Garcia, José Ramén
Lecturers Bajo Palacio, Ignacio
Bazarra Garcia, Noelia
Caeiro Oliveira, Sandro
Calvo Ruibal, Natividad
Castejon Lafuente, Alberto Elias
Durany Castrillo, José
Estévez Martinez, Emilio
Fernandez Garcia, José Ramén
Martinez Torres, Javier
Menifio Coton, Carlos
Pena Rodriguez, Manuel
Sanchez Rla, Maria Teresa

E-mail jose.fernandez@uvigo.es
Web http://moovi.uvigo.gal/
General 0 obxectivo que se persegue con esta materia é que o alumno cofieza as técnicas basicas do cdlculo integral

description en varias variables, calculo *vectorial, ecuacions diferenciais ordinarias e as stas aplicaciéns.

Resultados de Formacion e Aprendizaxe

Code

B3 CG3 Cofilecemento en materias basicas e tecnoléxicas, que os capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

B4 CG4 Capacidade para resolver problemas con iniciativa, toma de decisions, creatividade, razoamento critico e de
comunicar e transmitir cofecementos, habilidades e destrezas no campo da enxefaria industrial.

C1 CE1 Capacidade para a resolucidon dos problemas matematicos que poidan presentarse na enxefaria. Aptitude para
aplicar os coflecementos sobre: alxebra lineal; xeometria; xeometria diferencial; calculo diferencial e integral;
ecuaciéns diferenciais e en derivadas parciais; métodos numéricos; algoritmica numérica; estatistica e optimizacion.

D1 CT1 Anadlise e sintese.

D2 CT2 Resolucién de problemas.

D3 CT3 Comunicacién oral e escrita de cofiecementos.

D6 CT6 Aplicacién da informatica no &mbito de estudo.

D9 CT9 Aplicar cofiecementos.

D15 CT15 Obxectivacién, identificacién e organizacién.

D16 CT16 Razoamento critico.

Resultados previstos na materia

Expected results from this subject Training and Learning
Results
Comprensién de os conceptos basicos de o calculo integral en varias variables. B3 Cl D1
Cofiecemento de as principais técnicas de integracién de funciéns de varias variables. B3 C1 D1
B4 D2
D9
Cofiecemento de os principais resultados de o calculo vectorial e aplicacions. B3 C1 D1
B4 D2
D9
Adquisicién de os cofiecementos basicos para a resolucién de ecuaciones e sistemas diferenciales B3 Cl D1
lineais. B4 D2
D9
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Comprension de a importancia de o célculo integral, calculo vectorial e de as ecuaciones Cl D9

diferenciales para o estudo de 0 mundo fisico. D16

Aplicacion de os cofiecementos de calculo integral, calculo vectorial e de ecuaciones diferenciales. Cl D2
D6
D9
D16

Adquisicién de a capacidade necesaria para utilizar estes cofiecementos en a resolucién manual e Cl D1

informatica de cuestidns, exercicios e problemas. D2
D3
D6
D9
D15
D16

Contidos

Topic

Integracién en varias variables.

Integral dobre sobre rectangulos. Reducién a integrais iteradas. Integral
dobre sobre rexidns elementais. Propiedades. Teorema de Fubini. Teorema
do cambio de variable. Caso particular de coordenadas polares. Integral
triple sobre unha caixa e sobre rexidns elementais. Teorema de Fubini.
Teorema do cambio de variable. Casos particulares: coordenadas
cilindricas e esféricas. Aplicaciéns xedmetricas e fisicas da integral
multiple: célculo de volumes, centros de masa e momentos de inercia.

Caélculo vectorial

Curvas no plano e no espazo. Lonxitude de arco. Cambio de parametro.
Integral curvilinea ou de traxectoria con respecto & lonxitude de arco de
campos escalares. Integral curvilinea ou circulaciéon de campos
vectoriales. Propiedades. Teorema fundamental das integrais de lifia.
Teorema de Green no plano. Superficies regulares. Plano tanxente. Vector
normal. Area dunha superficie. Integral de superficie de campos escalares.
Fluxo ou integral de superficie de campos vectoriales. Operadores
diverxencia e rotacional. Caracterizacién de campos conservativos.
Teorema de Stokes. Teorema de Gauss.

Ecuacidns diferenciais

Ecuaciéns diferenciais ordinarias. Concepto de solucién. Teoremas de
existencia e unicidade para problemas de condicién inicial. Métodos de
resolucién de ecuaciéns diferenciais ordinarias de primeira orde: en
variables separables, reducibles a variables separables, homoxéneas,
lineais e reducibles a lineais. Ecuacions diferenciais exactas. Factores
integrantes. Ecuacién diferencial dunha familia uniparamétrica de curvas
planas. Traxectorias ortogonales. Ecuaciéns diferenciais lineais de orde 2.
Problemas de condicién inicial. Conxuntos fundamentais. Método de
variacion de parametros. Método de coeficientes indeterminados.
Reducién de orde. Ecuacién de Euler. Sistemas de ecuaciéns diferenciais
lineais de orde 1.

Métodos numéricos para problemas de valor
inicial

Introducién aos métodos numéricos. Métodos de Euler e Euler mellorado.
Método de Runge-Kutta de orde 4.

Planificacion

Class hours Hours outside the Total hours
classroom
Leccién maxistral 32 60 92
Resolucién de problemas 22 24 46
Practicas de laboratorio 6 0 6
Exame de preguntas de desenvolvemento 3 0 3
Traballo 3 0 3

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description

Leccidn maxistral

O profesor expora nas clases tedricas os contidos da materia. Os alumnos teran textos basicos de

referencia para o seguimento da materia.

Resolucién de
problemas

0 profesor resolvera problemas e exercicios e 0 alumno terd que resolver exercicios similares para
adquirir as capacidades necesarias.

Practicas de laboratorio Empregaranse ferramentas informaticas para resolver exercicios e aplicar os cofiecementos

adquiridos.

Atencidn personalizada
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Methodologies Description

Resolucién de problemas O profesor atendera persoalmente as dubidas e consultas dos alumnos, en especial nas clases
de problemas e laboratorio e en tutorias.

Practicas de laboratorio O profesor atendera persoalmente as dubidas e consultas dos alumnos, en especial nas clases
de problemas e laboratorio e en tutorias.

Avaliacion
Description Qualification Training and
Learning Results
Resolucién de problemas Realizaranse dous parciais (P1 e P2). O peso de cada un deles 50 B3 Cl1 D1
supora 0 25% da avaliacién continua. B4 D2
D3
D6
D9
D15
D16
Exame de preguntas de  Realizarase un exame final (EF) sobre os contidos de toda a 40 B3 Cl1 D1
desenvolvemento materia. O peso deste exame sera dun 40% para o alumnado que B4 D2
opte por avaliacién continua e do 100% para quen non se acolla a D3
esta. D6
D9
D15
D16
Traballo En cada grupo proporanse diversos exercicios ou tarefas adicionais 10 B3 Cl1 D1
(EJC) que terdn un peso conxunto dun 10% da nota de avaliacién B4 D2
continua. D6
D16

Other comments on the Evaluation

A nota de avaliacién continua obterase sumando as notas P1, P2, EF e EJC ponderadas segun o seu peso. Isto é, se cada
proba P1, P2, EF e EJC estd puntuada sobre 10, entén

NOTA EC=P1*0.25+P2*0.25+EJC*0.1+EF*0.4.

A nota final do alumnado na primeira edicién da acta calcularase como o méximo entre a nota obtida mediante avaliacién
continua e a nota do exame final:

NOTA FINAL = MAX{NOTA EC, EF}.

En consecuencia, a nota do alumnado que non se acolla a avaliacién continua sera a do exame final.
Quen non se presente ao exame final da materia obtera a calificacion de NON PRESENTADO.

A avaliacién na segunda oportunidade consistird nun Unico exame sobre os contidos da materia que supofierd o0 100% da
nota.

Compromiso ético:

Espérase que o alumnado presente un comportamento ético adecuado. En caso de detectar un comportamento non ético
(por exemplo, copia, plaxio, utilizacién de aparellos electrénicos non autorizados) considerarase que non reune 0s requisitos
necesarios para superar a materia. Neste caso, a calificacion global da materia no presente curso académico sera de
suspenso con calificacion numérica de 0.

Bibliografia. Fontes de informacion

Basic Bibliography

Larson, R., Edwards, B.H., Calculo 2 de varias variables, 92 edicién, McGraw-Hill, 2010

Marsden, E., Tromba, A.J., Calculo Vectorial, 62 edicién, Pearson, 2018

Rogawski, J., Calculo: varias variables, 22 edicién, Reverté, 2012

Thomas, G.B. Jr., Cdlculo: varias variables, 122 edicién, Addison-Wesley-Pearson Education, 2010

Garcia, A., Lépez, A., Rodriguez, G., Romero, S., de la Villa, A., Calculo Il. Teoria y problemas de funciones de varias
variables, 22 edicién, CLAGSA, 2002

Nagle, K., Saff, E.B., Snider, A.D., Ecuaciones diferenciales y problemas con valores en la frontera, 42 edicién,
Pearson Educacion, 2005

Zill, D.G., Ecuaciones Diferenciales con aplicaciones de modelado, 92 edicion, Cengage Learning, 2009
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Garcia, A., Garcia, F., Lopez, A., Rodriguez, G., de la Villa, A., Ecuaciones Diferenciales Ordinarias, CLAGSA, 2006
Kincaid, D., Cheney, W., Métodos numéricos y computacidn, 62 ediciéon, Cengage Learning, 2011
Complementary Bibliography

Recomendacidns

Subjects that it is recommended to have taken before
Mateméticas: Alxebra e estatistica/V12G320V01103
Matemadticas: Célculo 1/V12G320V01104

Other comments
En caso de discrepancias, prevalecerd a version en castelan desta guia.
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IDENTIFYING DATA
Chemistry: Chemistry

Subject Chemistry:
Chemistry

Code V12G360V01205

Study Grado en

programme Ingenieria en
Tecnologias

Industriales
Descriptors ECTS Credits Choose Year Quadmester
6 Basic education 1st 2nd

Teaching Spanish
language Galician
English

Department

Coordinator Cruz Freire, José Manuel
Lecturers Alvarez Leirds, Carla
Cruz Freire, José Manuel
Garcia Martinez, Emilia
Gdémez Costas, Elena
Moldes Menduifia, Ana Belén
Moldes Moreira, Diego
Novoa Carballal, Ramén
Névoa Rodriguez, Ramén
Pérez Lépez, Marta
Ramos Berdullas, Nicolas
Rey Losada, Francisco Jesls
Rodriguez Riego, Rafael
Salgado Seara, José Manuel
Sanchez Vazquez, Pablo Breogan
Santos Fernandes, Helena Raquel Dos
Talavera Nevado, Maria
Véazquez Rico, Carlos
Vecino Bello, Xanel

E-mail jmcruz@uvigo.es
Web http://moovi.uvigo.gal/
General This is a basic subject, common for all levels of the industrial fields studies. At the end of the course the

description  students will have a basic knowledge about the principles of general chemistry, organic chemistry and
inorganic chemistry, and its application to Industry. This knowledge will be further applied and expanded in
other areas of the studies.

Training and Learning Results

Code

B3 CG3 Knowledge in basic and technological subjects that will enable them to learn new methods and theories, and equip
them with versatility to adapt to new situations.

C4 CE4 Ability to understand and apply the basic knowledge of general chemistry, organic chemistry and inorganic
chemistry, and their applications in engineering.

D2 CT2 Problems resolution.

D10 CT10 Self learning and work.

D17 CT17 Working as a team.

Expected results from this subject

Expected results from this subject Training and Learning
Results

Knowing the chemical bases of industrial technologies. Specifically, the student will gain basic B3 C4 D2

knowledge of general, organic and inorganic chemistry and their applications in engineering. This D10

will allow the student to apply the basic concepts and fundamental laws of chemistry. Due to D17

theoretical-practical training, the student will be able to effectively carry out lab experiments and
to solve basic chemistry exercises.

Contents
Topic
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1. Atomic theory and chemical bonding

1.1 Atomic theory:

Particles of the atom: Electron, proton et neutron. Characteristics of the
atom: Atomic number and Atomic mass. Isotopes. Stability of the nucleus:
Radioactivity (natural and artificial). Evolution of the atomic theory.

1.2. Chemical bonding:

Definition. Intramolecular bonding: Covalent bonding and ionic bonding.
Polyatomic molecules: hybridization and delocalization of electrons.
Intermolecular bonding: Types of intermolecular forces.

2. States of aggregation: Solids, gases, pure
liquids and solutions

2.1. Solid state:

Introduction. Classification of solids: amorphous solids, molecular crystals
and liquid crystals, Covalent crystals and ionic crystals.

2.2. Gaseous state:

Characteristics of the gas phase. Ideal gases: Equation of state. Real
gases: Equation of state. Properties of gases.

2.3. Liquid state:

Characteristics of the liquid phase: physical properties (density, surface
tension, viscosity). Changes of state. Phase diagram. Solutions: colligative
properties

3. Thermochemistry

3.1. Heat of reaction:

Definition of Enthalpy and Internal Energy. Enthalpy of reaction.
Temperature Dependence of Enthalpy Changes. Enthalpy of formation.
Determination of the reaction enthalpy: direct method. State Function and
Hess's Law.

3.2. Entropy: Definition. Calculus.

3.3. Free energy: Definition. Calculus. The Criterion of Evolution.

4.Chemical equilibrium: in gas phase, acid-base-
base, redox, solubility

(4.1. Chemical equilibrium:

Concept of Equilibrium. Equilibrium Constant. Types of equilibrium. The Le
Chatelier Principe.

4.2. Acid-base Equilibrium:

Definition of acid and base. Autoionization of water. lonic Product. Concept
of pH and pOH. Strength of acids and bases: Polyprotic acids. Amphoters.
pH calculation. Acid-base titration. Buffer solutions.

4.3. Redox equilibrium:

Concept of oxidation, reduction, oxidising agent, reducing agent. Balance
of redox reactions in acid and alkaline media. Redox titration.
Electrochemical cells: basic concepts and redox potential.
Thermodynamics of electrochemical reactions: Gibbs Energy and cell
Potential. Nernst Equation. Faraday[]s Laws.

4.4 Solubility equilibrium:

Soluble salts: Hydrolysis. Sparingly soluble salts: solubility and solubility
product. Factors affecting solubility. Fractional Precipitation. Complex
Salts: Definition, properties, dissociation and importance.

5. Chemical kinetics

5.1. Basic Concepts:

Reaction Rate. Reaction Order. Kinetic Constant. Rate Equation.
5.2. Determination of the Rate Equation:

Initial rate method. Integrated Rate Laws.

5.3. Factors affecting the Reaction Rate.

6. Basic principles of Organic Chemistry

6.1. Fundamentals of Organic formulation and functional groups:

6.1.1. oStructure of the organic compounds: Alkanes, alkenes and alkynes.
Aromatic Hydrocarbons.

6.1.2. Alcohols and phenols.

6.1.3. Ethers.

6.1.4. Aldehydes and ketones.

6.1.5. Esters.

6.1.6. Carboxylic acids and derivatives.

6.1.7. Amines and nitro-compounds.

7. Basic principles of Inorganic Chemistry.

7.1. Metallurgy and the Chemistry of Metals:

Abundance of metals. Nature of the metallic bond, properties. Theory of
the Conduction Band: conducting materials, semiconductors and
superconductors. Metallurgical processes: iron and steel.

7.2. Non-metallic elements and their compounds:

General properties. Hydrogen. Carbon. Nitrogen and phosphorous. Oxygen
and sulphur. Halogens.
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8. Applied Electrochemistry 8.1. Applications of the Nernst equation: Determination of pH, Equilibrium
constant, solubility product.
8.2. Electrochemical cells: types of cells. Concentration Cells. Electric
Conductivity in electrolytes. Electrolysis Cells.
8.3. Industrial Processes of electrolysis: electrodeposition (electroplating),
electrometallurgy, electrolysis chlorine[Jcaustic soda. Fuel cells.
9. Corrosion and treatment of Surfaces 9.1. Basic principles of Corrosion: the corrosién cell.
9.2. Corrosion of metals.
9.3. Corrosion rate.
9.4. Types of Corrosion.
9.5. Protection against Corrosion:
Design considerations for Corrosion protection. Cathodic protection:
sacrificial anodes and impressed current. Organic Coatings. Metallic
coatings.
10. Electrochemical sensors 10.1. Fundamentals.
10.2. Typology and function.
10.3. Conductivity Sensors.
10.4. Potentiometric Sensors.
10.5. lon Selective electrodes. pH sensors.
10.6. Sensors for gases in solution.
10.7. Enzyme-based sensors: Biosensors.
10.8. Amperometric and voltammetric sensors.
10.9. Applications of sensors: medicine, industry, environment.
11. Petroleum and derivatives. Petrochemistry ~ 11.1. Physicochemical characteristics of petroleum (oil).
11.2. Physicochemical characteristics of natural gas.
11.3. Conditioning and uses of natural gas.
11.4. Drilling and crude oil extraction.
11.5. Fractioning of oil.
11.6. Cracking, alkylation, reforming and isomerisation of hydrocarbons.
11.7. Treatment of sulphurous compounds and refining units.
12. Carbon: Carbochemistry (12.1. Formation of carbon.
12.2. Types of carbons and their constitution.
12.3. Technological uses of carbon.
12.4. Pyrogenation of carbon.
12.5. Hyidrogenation of carbon.
12.6. Direct liquefaction of carbon. Gasification.

Planning

Class hours Hours outside the Total hours

classroom

Lecturing 32 45 77
Problem solving 10 12 22
Laboratory practical 5.4 7.6 13
Autonomous problem solving 0 25.5 25.5
Objective questions exam 1 0 1
Problem and/or exercise solving 3 0 3
Report of practices, practicum and external practices 1 7.5 8.5

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing Presentation by the faculty member of the theoretical content of the subject using audiovisual
media.

Problem solving Activity in which problems and/or exercises related to the subject will be formulated.

Students should develop appropriate solutions by applying formulas or algorithms to manage the
available information and interpret the results.

Laboratory practical Activities of application of the theoretical background to specific situations, aimed to the acquisition
of basic skills related to the subject. Will be developed in the laboratories or computer rooms of the
center in which subject is given. Those rooms will be equipped with the necessary specialized

equipment.
Autonomous problem  Activity in which the teacher formulates problems and/or exercises related to the subject, and the
solving student must develop the analysis and resolution in an autonomous way.

Personalized assistance
Methodologies Description
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Lecturing Any doubt related with the contents given in the mater sessions will be clarified.

Problem solving Any doubt related with the problems resolved in the seminars of problems will be answered.

Laboratory practical Any doubt related with the laboratory practices will be answered.

Assessment
Description Qualification Training and
Learning
Results
Autonomous problem Students must solve independently, and periodically submit problems or 10 B3 C4 D2
solving exercises formulated by the faculty member. The results and the procedure D10
followed in the execution will be evaluated.
According to current legislation, the final grade will be numeric and between
0 and 10.
Objective questions The purpose of these tests, is to assess the level of theoretical knowledge 40 B3 C4 D10
exam acquired by students in classroom sessions. Written tests (one or more) are
multiple choices, multiple responses, in which students can achieve a
numerical score between 0 and 10, according to current legislation.
Problem and/or The evaluation of the knowledge gained by students in seminars will be 40 B3 C4 D2
exercise solving through a written exam, in the official announcement of examinations, in D10
which the student must solve 4 or 5 problems related to the subject under
study.
The exam will be graded according to the current legislation, with a
numerical final grade between 0 and 10.
Report of practices, After each laboratory session, the student should answer an oral question or 10 C4 D17

practicum and prepare a detailed report including aspects such as objective and theoretical

external practices  foundations, procedure followed, materials used, results and interpretation.
The aspects considered in the evaluation are the content of the report, the
understanding of the work done, the ability of summarising, quality of
presentation, and the personal contribution.
The final score, between 0 and 10, will be the average of the marks obtained
in the various reports made and/or writing or oral test that could be done for
each practice.

Other comments on the Evaluation

The objective questions tests for theory content, and the exercises examen, will be considered for the final score weighting
only when both the average grade of the multiple-choice test and the grade of the exercises examen rated greater than or
equal to 4. Although the average score could be equal to or greater than 5, if the average qualification of the objective
questions tests for theory content or the exercises exam is lower than 4, the final score will be the lowest mark obtained
(which is the one that does not permit to calculate the average mark). The attendance to any lab session or any seminar test
means that the student is being evaluated and therefore a qualification of [Jnot presented[] is no longer possible.

Those students who make a renunciation to the continuous evaluation will be evaluated by the final exam, to be held in the
official date for the two calls. The final qualification will consist of a 50% of exercises and a 50% of theory (test-type) exam.

A rate equal to or greater than 4 in both parts is necessary in order to pass the exam.

In the second call, an objective questions test for theory content and an exercises examen will be carried out. The marks of
lab experiments, autonomous problem solving, and marks of average of objective questions tests for theory content or

exercises exam higher than 5 obtained in the first call will be kept for the second call.

Ethical commitment:

The student is expected to present an adequate ethical behavior. If an unethical behavior is detected (copying,
plagiarism, unauthorized use of electronic devices, and others) it is considered that the student does not meet the
requirements for passing the subject. In this case, the final grade in the current academic year will be FAIL (0.0 points).

The use of electronic devices during the assessment tests will be not permitted. Introducing an unauthorized electronic
device into the examination room, will be considered as a FAIL (0.0 points) in the current academic year.

Sources of information

Basic Bibliography

Chang, R., Quimica, Ed. McGraw Hill,

Petrucci, R. H., Herring, F.G., Madura, J.D., Bissonnette, C., Quimica General, Ed. Prentice-Hall,

Reboiras, M.D, Quimica. La ciencia basica, Ed. Thomsom,
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Fernandez, M. R. y col., 1000 Problemas de Quimica General, Ed. Everest,

Reboiras, M.D., Problemas resueltos de de Quimica. La ciencia basica, Ed. Thomson,

Complementary Bibliography

Atkins, P. y Jones, L, Principios de Quimica. Los caminos del descubrimiento, Ed. Interamericana,

Herranz Agustin, C, Quimica para la ingenieria, Ediciones UPC,

McMurry, J.E. y Fay, R.C, Quimica General, Ed. Pearson,

Herranz Santos, M.J. y Pérez Pérez M.L., Nomenclatura de Quimica Orgdnica, Ed. Sintesis,

Quifiod, E. y Riguera, R., Nomenclatura y representacion de los compuestos orgdanicos : una guia de estudio y
autoevaluacion, Ed. McGraw Hill,

Soto Camara, J. L., Quimica Organica I: Conceptos Basicos, Ed. Sintesis,

Soto Camara, J. L., Quimica Organica Il: Hidrocarburos y Derivados Halogenados, Ed. Sintesis,

Ballester, A., Verdeja, L. y Sancho, J., Metalurgia Extractiva I: Fundamentos, Ed. Sintesis,

Sancho, J. y col., Metalurgia Extractiva Il: Procesos de obtencidn, Ed. Sintesis,

Rayner-Canham, G., Quimica Inorganica Descriptiva, Ed. Prentice-Hall,

Alegret, M. y Arben Merckoci, Sensores electroquimicos, Ediciones UAB,

Cooper, J. y Cass, T., Biosensors, Oxford University Press,

Calleja, G. y col., Introduccién a la Ingenieria Quimica, Ed. Sintesis,

Coueret, F., Introduccidn a la ingenieria electroquimica, Ed. Reverté,

Otero Huerta, E., Corrosion y Degradacion de Materiales, Ed. Sintesis,

Pingarrén, J.M. y Sdnchez Batanero, P., Quimica Electroanalitica. Fundamentos y Aplicaciones, Ed. Sintesis,
Ramos Carpio, M. A., Refino de Petrdleo, Gas Natural y Petroquimica, Ediciones UPM,

Vian Ortufio, A., Introduccién a la Quimica Industrial, Ed. Reverté,

Quifioa ,E., Cuestiones y ejercicios de quimica organica: una guia de estudio y autoevaluacion, Ed. McGraw Hill,
Llorens Molina, J.A., Ejercicios para la introduccion a la Quimica Orgdnica, Ed Tébar,

Sanchez Coronilla, A., Resolucion de Problemas de Quimica, Ed. Universidad de Sevilla,

Rosenberg, J. y col, Quimica Schaum, Ed. McGraw Hill,

Herrero Villén, M.A. y col, Problemas y cuestiones de Quimica, Ediciones UPV,

Brown, L.S., Holme, T.A., Chemistry for engineering students, Brooks/Cole Cengage Learning, 3rd ed.,

Recommendations

Subjects that it is recommended to have taken before
(*)Fisica: Fisica I/V12G350V01102

(*)Matemticas: Alxebra e estatistica/V12G350V01103
(*)Matematicas: Calculo I/V12G350V01104

Other comments
It is recommended that students have taken and passed the subject of ""Chemistry"" in second baccalaureate or,
alternatively, passed a specific test of access to the Degree.
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IDENTIFYING DATA

Materials science and technology

Subject Materials science
and technology
Code V12G360V01301
Study Grado en
programme Ingenieria en
Tecnologias
Industriales
Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 2nd 1st
Teaching #EnglishFriendly
language Spanish
Galician
Department

Coordinator

Figueroa Martinez, Raul
Abreu Fernandez, Carmen Maria

Lecturers Abreu Fernédndez, Carmen Maria
Feijod Vazquez, Iria
Figueroa Martinez, Raul
Riob6 Coya, Cristina
Vazquez Castro, Alfonso
E-mail cabreu@uvigo.es
raulfm@uvigo.gal
Web http://moovi.uvigo.gal/
General The objective pursued with this course is to introduce the student to the knowledge of material structure and
description properties, their applications, and processing. It constitutes the base for other subjects in subsequent courses.

English-friendly program subject: International students may request from the faculty: a) materials and
bibliographic references for following the subject in English, b) English-language tutorials, c) tests and

evaluations in English.

Training and Learning Results

Code

B3 CG3 Knowledge in basic and technological subjects that will enable them to learn new methods and theories, and equip

them with versatility to adapt to new situations.

B4 (CG4 Ability to solve problems with initiative, decision making, creativity, critical thinking and to communicate and
transmit knowledge, skills and abilities in the field of Industrial Engineering.

B6 CG6 Capacity for handling specifications, regulations and mandatory standards.

C9 CE9 Knowledge of the fundamentals of the science, technology and chemistry of materials. Understand the relationship
between microstructure, the synthesis, processing and properties of materials.

D1 CT1 Analysis and synthesis.

D5 CT5 Information Management.

D9 CT9 Apply knowledge.

D10 CT10 Self learning and work.

Expected results from this subject

Expected results from this subject

Training and Learning

Results
It comprises the fundamental concepts of link, structure and microstructure of the distinct types of B3 C9 D10
materials
It comprises the influence of the microstructure of the material on its mechanical , electrical, B3 C9
thermal and magnetic behaviour
It comprises the mechanical behaviour of the metallic, ceramic, plastics and composite materials. B4
B6
It knows how to modify the material properties by means of mechanical processes and thermal B4 C9 D9
treatments
It knows the basic structural characterisation techniques for materials. B3 C9
B6
To acquire skills in the handle of the diagrams and charts D1
To acquire skills in the realisation of tests B6 C9 D10
It analyses the results obtained and extracts conclusions from them D1
D5
D9
It is able to apply norms of materials testing B6 D1
D9
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Contents

Topic

Introduction

Introduction to Materials Science and Technology. Classification of
materials. Terminology. Guidelines for for the proper follow-up of the
course.

Crystalline arrangement.

Crystalline and amorphous solids. Crystalline lattices, characteristics and
imperfections. Allotropic transformations.

Properties of materials. Laboratory practicals.

Mechanical, chemical, thermal, electric and magnetic properties. Standars
for materials analysis. Compressive and tensile deformation. Principles of
fracture mechanisms. Toughness. Hardness. Main mechanical test

methods. Introduction to metallography. Binary isomorphous and eutectic
systems. Microstructure in eutectic alloys. Analyses of practical situations.

Metallic materials.

Solidification. Constitution of alloys. Grain size. Main binary phase
diagrams. Processing. Carbon steels: classification and applications. Cast
iron alloys. Heat treatments: aims, fundamentals and classification.
Annealing, normalizing, quenching and tempering. Nonferreous alloys.

Plastic materials

Classification accoording to the molecular structure: Thermoplastics,
thermosets and elastomers. Properties and testing methods. Forming
processes. Introduction to the Composite Materials.

Ceramic materials

Classification and properties. Glasses and traditional ceramics. Technical
Ceramics. Cements: phases, types and main applications. Concrete.
Processing of ceramic materials.

Planning

Class hours Hours outside the Total hours

classroom

Introductory activities 1 0 1
Lecturing 30 56 86
Laboratory practical 16.75 18 34.75
Autonomous problem solving 0 12.2 12.2
Mentored work 0 9 9
Self-assessment 0 0.3 0.3
Report of practices, practicum and external practices0 2 2
Presentation 0.25 0 0.25
Objective questions exam 1 0 1
Objective questions exam 1.75 0 1.75
Objective questions exam 1.75 0 1.75

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Introductory activities

A presentation of the course is made: contents, organization, methodologies to be used, schedule
and evaluation system. Emphasis is placed on student participation and the personalized tutoring
system.

Lecturing

During the course, the teacher exposes the main contents, encouraging the active participation of
the students. Exercises and type problems are solved, and hands on science
methodology will be also applied.

Laboratory practical

Activities for the practical application of the knowledge acquired in the theoretical sessions. They
are performed in the laboratory with specialized equipment and in accordance with applicable
standards

Autonomous problem
solving

Throughout the course, students will be offered different set of problems and questions that they
will have to solve by themselves, demonstrating the capacity for learning and developing
autonomous work.

Mentored work

The instructor will propose several projects to be carried out in small groups. The projects with be
related to the characterization of materials commonly used in technological applications. Students
must complete a revision of the literature concerning to the topic of the project, revise the existing
standards and other sources of information. Finally, the project must be exposed to the instructor
and to their classmates.

Personalized assistance

Methodologies

Description

Lecturing

The teacher will guide and resolve any doubts that the student may have in relation to the
contents explained in the lectures.
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Laboratory practical The laboratory teacher will guide the students in the development of the practical classes,

clarifying their doubts and guiding them to achieve the best understanding of the practical

classes

Mentored work During the development of the tasks proposed to be done in small groups, the students will
have the guidance and help of the teacher

Tests Description

Report of practices, The laboratory teacher will guide the students in the resolution of the questions formulated

practicum and external in the practical classes and will help in the doubts that may arise in the writing of the

practices practical reports.

Self-assessment The teacher will design the self-assessment tests that the student can take throughout the
course, and will guide the students in their completion, solving the technical questions that
may arise

Assessment
Description Qualification Training and

Learning
Results

Report of practices, Attendance and student participation in practical classes will be evaluated. 5 B6 C9 D9

practicum and The reports from the practical sessions will be assessed, which will include the

external practices results obtained from the conducted experiments, as well as the response to
the questions asked..

Presentation The work carried out by the students in small groups will be evaluated through 10 B4 C9 D1
its public defense, using a rubric that will be presented beforehand. The B6 D5
information provided, consulted bibliography, organization of the content, D10
clarity in the presentation, and the responses given in the final debate with
the teacher and the rest of the students will be taken into account.

Objective questions This written test will assess the learning gain and competence of students in 15 B3 C9 D1

exam the laboratory practical part of the course. It will consist of questions and B4 D5
exercises. B6 D9

D10

Objective questions Partial exam I:There will be a first written test in which the knowledge 30 B3 C9 D1

exam acquired by students in the theory sessions of the subject will be assessed. It B4 D5
will be conducted approximately in the middle of the semester. B6 D9

D10

Objective questions Partial exam Il: Second written test in which the knowledge acquired by 40 B3 C9 D1

exam students in the theory sessions of the subject will be evaluated. It will take B4 D5
place on the official date of the 1st edition of the exam set by the EEI B6 D9
coordination. D10

Other comments on the Evaluation

Continuous assessment: (default assessment system) involves ongoing evaluation throughout the semester including
different assessments, as indicated in the table above which also includes the score of each test in the final mark. A
summary is shown below:

5% laboratory practice report submitted, attendance, and participation in practical classes.
10% Oral presentation of group work.
15% Written examination of the practical part.

30%* Partial Exam I: 1st partial exam of theory content (It will take place in one of the theory sessions on a
previously indicated date).A minimum is required.

40%* Partial Exam II: The knowledge acquired in the second part will be assessed, however, an overall understanding
of the subject will be required. (it will take place on the date officially set by the EEI for the first attempt or edition). A
minimum is required.

* Students who take the second attempt will keep the marks obtained in the laboratory practical assessments. The
theoretical knowledge of the subject will be evaluated in a single exam (covering the syllabus evaluated in Partial
Exams | and II) that will be assessed with 70% of the total grade. A minimum is required.

Global or comprehensive assessment in the two official attempts: Students who waive continuous assessment, in
accordance with the procedures and deadlines established by the institution, will have the option to take a single written
exam covering all the content of the subject, both theoretical and practical, on the official dates. This test will be graded with
a weight of 100% towards the final grade.
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If the minimum in Partial Exam | is not reached, the option of Global assessment can also be chosen by applying in writing
within the deadline set by the responsible teachers.

To pass the course, according to the assessment system: - Continuous assessment:

e In the first attempt: The sum of scores from different tests must reach a minimum of 5 out of 10, and a minimum
of 40% must be obtained in each of the Partial exams, i.e. 1.2 points for Partial I and 1.6 points for Partial II.
Alternatively, the minimum can be 45% considering the two Parcial exams together, i.e. 3.15 points out of 7.

e In the second attempt: The sum of scores from different tests must reach a minimum of 5 out of 10, and obtaining
a minimum of 45% of the grade of the exam, that is: 3.15 point out of 7.

¢ If the required minimums are not reached, the grade that will appear in the transcript will be a
maximum of 4.5 points.

- Comprehensive evaluation: A minimum score of 5 out of 10 must be achieved.
Extraordinary Call (September): will take place on the official date. A comprehensive assessment will be performed by
means of a single written exam covering all theoretical and practical contents (100% of the final grade). Ethical Behavior:
students are expected to behave in an ethical manner in all aspects of their work, especially in accordance with the
provisions of Articles 39, 40, 41and 42 of the Regulation on the evaluation, grading and quality of teaching and the learning
process of students at the University of Vigo , approved by the University Senate on 18 April 2023). Warning: If there is any
mismatch between the contents of the 3 language versions of this teaching guide, those included in the Spanish version will
be considered valid.

Sources of information

Basic Bibliography

Callister, William, Ciencia e ingenieria de los materiales, 22, Reverté, 2016

Askeland, Donald R, Ciencia e ingenieria de materiales, 62, Cengage Learning, 2012

Shackelford, James F, Introduccion a la ciencia de materiales para ingenieros, 72, Pearson Educacién, 2010
Complementary Bibliography

Smith, William F, Fundamentos de la ciencia e ingenieria de materiales, 52, McGraw-Hill, 2010

AENOR, Standard tests,

Montes J.M., Cuevas F.G., Cintas J., Ciencia e ingenieria de los materiales / J.M. Montes, F.G. Cuevas, J. Cintas, 12,
Paraninfo, 2014

Recommendations
Subjects that continue the syllabus
Materials engineering/V12G380V01504

Subjects that are recommended to be taken simultaneously
Fundamentals of manufacturing systems and technologies/V12G380V01305
Fluid mechanics/V12G380V01405

Thermodynamics and heat transfer/V12G380V01302

Subjects that it is recommended to have taken before
Computer science: Computing for engineering/V12G350V01203
Physics: Physics 1/V12G380V01102

Physics: Physics 11/V12G380V01202

Mathematics: Algebra and statistics/V12G380vV01103
Mathematics: Calculus 1/V12G380V01104

Chemistry: Chemistry/V12G380V01205

Other comments
It is recommended that students, before enrolling in this course, have passed or, at least, enroll in the subjects of the
previous academic year.

In the event of discrepancies in the information contained in this guide, it will be understood that the version published in
Spanish prevails.
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IDENTIFYING DATA
Basics of circuit analysis and electrical machines

Subject Basics of circuit
analysis and
electrical
machines

Code V12G360V01302

Study Grado en

programme Ingenieria en
Tecnologias

Industriales
Descriptors  ECTS Credits Choose Year Quadmester
6 Mandatory 2nd 1st
Teaching
language
Department

Coordinator Novo Ramos, Bernardino
Lecturers Novo Ramos, Bernardino

E-mail bnovo@uvigo.es
Web http://moovi.uvigo.gal/
General The aims that pursue in this subject are:

description - Description and analysis of the elements of the electrical circuits.
- Resolution of circuits in diet *estacionario sinusoidal.
- Systematic analysis of electrical circuits.
- Concepts of power and energy as well as his determination.
- Analysis of circuits from theorems.
- Phenomena in which it bases the electromagnetic conversion of energy.
- Common general appearances and technological of the electrical machines.

Training and Learning Results

Code

B3 CG3 Knowledge in basic and technological subjects that will enable them to learn new methods and theories, and equip
them with versatility to adapt to new situations.

C10 CE10 Knowledge and use of the principles of circuit theory and electrical machines.

D2 CT2 Problems resolution.

D6 CT6 Application of computer science in the field of study.

D10 CT10 Self learning and work.

D14 CT14 Creativity.

D17 CT17 Working as a team.

Expected results from this subject

Expected results from this subject Training and Learning
Results

Comprise the basic appearances of the operation of the circuits and the electrical machines B3 Cl10 D10
D17

Know the experimental process used when it works with electrical circuits and scheme electrical. C10

Know the available current technicians for the analysis of electrical circuits B3 D2
D6

Know the technicians of measure of the electrical circuits C10 D2
D17

Purchase skills on the process of analysis of electrical circuits B3 D2
D14

Contents

Topic

SUBJECT 1. INTRODUCTION And AXIOMS 1.1 Magnitudes and units.

1.2 References of polarity.
1.3 Concept of electrical circuit.
1.4 Axioms of Kirchhoff.
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SUBJECT 2. ANALYSIS OF LINEAR CIRCUITS 2.1 Ideal Elements: definition, representation and mathematical model.
RESISTIVES 2.2 Models of real sources.
2.3 Equivalent Dipoles: conversion of sources.
2.4 Association of resistors: concept of voltage divider and current divider.
2.5 Association of sources and resistors.
2.6 Topological Concepts: knot, branch, bow and mesh.
2.7 Number and election of circular and nodal equations linearly
independent.
2.8 Analyses by meshes and knots of circuits with resistors.
2.9 Topological Transformations.
2.10 Power and energy in resistors, ideal sources and real sources.
2.11 Fundamental theorems.

SUBJECT 3. ANALYSIS OF CIRCUITS WITH 3.1 ideal Condenser: definition, representation and mathematical model.
ELEMENTS THAT STORE ENERGY 3.2 magnetic Circuits: units, magnetic flow, strength magnetomotive and
reluctance.

3.3 ideal Coil: definition, representation and mathematical model.
3.4 Association series and parallel of coils and capacitors.
3.5 Circuits with elements that store energy. Circuits RL, RC and RLC.
SUBJECT 4. ANALYSIS OF CIRCUITS IN 4.1 Forms of periodic wave and values associated: sinusoidal wave.
*SINUSOIDAL STEADY-STATE REGIME 4.2 Determination of the sinusoidal steady-state regime.
4.3 Response of the basic passive elements to sinusoidal excitations:
concept of impedance and complex admittance.
4.4 Law of Ohm and axioms of Kirchhoff in sinusoidal steady-state regime.
4.5 Association of elements.
4.6 Analyses by knots and by meshes of circuits in sinusoidal steady-state
regime.
4.7 Power and energy in sinusoidal steady-state regime. Instantaneous
power, half or active power and energy in the passive elements: coils,
capacitors, resistances and complex impedances.
4.8 Power and energy in the dipoles. Apparent power, reactive power and
complex power.
4.9 Theorem of conservation of the complex power (theorem of
Boucherot).
4.10 The power factor and his importance in the electrical systems.
Correction of the power factor.
4.11 Measurement of the active and reactive power: wattmeters and
varmeters.
4.12 Fundamental Theorems in sinusoidal steady-state regime.
SUBJECT 5: MAGNETIC ADJUSTMENTS 5.1 Magnetic joined up coils: definitions, equations of flows, own and
mutual inductances. Representations and mathematical models.
5.2 Analyses by meshes of circuits of alternating current with coils joined

up.
SUBJECT 6: 6.1 Introduction. Three-phase voltage system. Sequence of phases.
BALANCED THREE-PHASE SYSTEMS 6.2 Generators and three-phase loads: star and triangle connections.

Voltages and currents.
6.3 Equivalent transformations star-triangle.
6.4 Analyses of balanced three-phase systems. Equivalent single-phase
circuit.
6.5 Power in balanced three-phase systems. Compensation of the power
factor.

SUBJECT 7. ELECTRICAL MACHINES 7.1 Transformer and autotransformers.
7.2 Rotational electrical machines: synchronous machine, asynchronous
machine and DC machines.

PRACTICES 1. Use of lab equipments. Security requirements
2. Measures in resistive circuits.
3. Introduction to the analysis and simulation of circuits by means of
Matlab.
4. Determination of a linear model of a real coil with core of air. Real coil
with core of iron. Cycle of magnetic hysteresis.
5. Simulation of transient regime by means of Matlab.
6. Measures of active and reactive power in monophase systems.
Compensation of the power factor.

Planning
Class hours Hours outside the Total hours
classroom
Laboratory practical 20 10 30
Problem solving 10 10 20
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Autonomous problem solving 0 20 20

Lecturing 22 44 66
Essay questions exam 4 0 4
Essay questions exam 2 0 2
Report of practices, practicum and external practices0 10 10

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description
Laboratory practical It will be performed circuit assembly corresponding to the knowledges acquired in class of theory,
or it will be seen in the laboratory complementary aspects not treated in the theoretical classes.
Problem solving It will solved type problems and exercises in class of big groups and the student will have to solve

similar exercises.
Autonomous problem  The student will have to solve on his own a series of exercises and questions of the matter
solving proposed by the professor.
Lecturing The professor will explain in the classes of big groups the contents of the matter.

Personalized assistance
Methodologies Description

Problem solving The professor will attend personally the doubts and queries of the students during the tutorial hours.

Laboratory practical The professor will attend personally the doubts and queries of the students during the tutorial hours.

Assessment
Description Qualification Training and
Learning
Results
Essay EC1 Test: It will be conducted during the week fixed by the EEI for the continuous 40 B3 C10 D2
questions assessment (CA) tests. The content covered in the classroom/laboratory up to that D10
exam date will be evaluated. It accounts for 40% of the Final Grade. D14
Essay EC2 Test: It will be conducted on the final exam day corresponding to the 1st 40 B3 C10 D2
guestions opportunity, fixed by the EEI. It will evaluate the remaining course content not D10
exam covered in the EC1 test. It accounts for 40% of the Final Grade. D14
Report of It will be valued positively the realisation of a memory of each one of the practices 20 C10 D2
practices, of laboratory that will include: objectives, procedure followed, material employed, D6
practicum and results obtained and interpretation of them. The realisation of practices and the D10
external presentation of the memories, form part of the process of continuous evaluation of D14
practices the student. However, the students that have not realised the practices along the D17

course, or wish to improve the mark obtained, will be able to opt to realise an
additional written examination with questions regarding the development of the
practices and to the educational contents explained during them. The value of this
exam is the 20% of the final mark, in the same way as the continuous evaluation.

Other comments on the Evaluation

CONTINUOUS ASSESSMENT (CA).

Together with the EC2 test, students who wish to may take a recovery test for the content evaluated in EC1 or keep the
previously obtained grade.

Final Grade 1st opportunity = ( Nota_EC1 + Nota_EC2 ) * 0.4 + Nota_ECL * 0.2

where, Nota_EC1, Nota _EC2, and Nota_ECL are, respectively, the grades of the EC1 and EC2 tests and the lab work grade,
evaluated on a scale from 0 to 10 points.

In the second opportunity call, students who have not opted out of the continuous assessment can keep the grade obtained
in EC1 or EC2 during the 1st opportunity or take a recovery test for the part or parts they wish (EC1, EC2).

Final Grade 2nd opportunity = ( Nota_EC1 + Nota EC2 ) * 0.4 + Nota ECL * 0.2

To pass the course, the Final Grade must be at least 5.0 points.

Each new enrollment in the course implies resetting the continuous assessment grades obtained in previous years.
GLOBAL ASSESSMENT (GA).

Students who opt-out of the continuous assessment must take a written EGA test on the date established by the EEI for the
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1st opportunity, which will account for 80% of the Final Grade, evaluating the content covered in classroom sessions, and a
written EGL test, accounting for 20% of the Final Grade, evaluating the competencies covered in practical sessions.

Final Grade 1st opportunity = Nota_EGA * 0.8 + Nota EGL * 0.2

In the 2nd opportunity in June-July, the assessment will be carried out in the same way. There will be a written EGA test
accounting for 80% of the Final Grade and an EGL test accounting for 20% to evaluate the content covered in practical
sessions.

Ethical commitment:

It expects that the present student a suitable ethical behaviour. In the case to detect a no ethical behaviour (copy,
plagiarism,utilisation of unauthorised electronic devices, for example) it will be considered the student does not gather the
necessary requirements to surpass the matter. In this case the global qualification in the present academic course will be of
suspense (0.0).

It will not be allowed the utilisation of any electronic device during the proofs of evaluation except with explicit permission.
The fact to enter an unauthorised electronic device in the classroom of examination will be considered reason of no surpass
the matter in the current academic course and the global qualification will be of suspense (0.0).

Responsible professor of group:
Groups

E1l (teoria and practise): EDELMIRO MIGUEZ GARCIA

Sources of information

Basic Bibliography

A. Bruce Carson, Teoria de Circuitos, Thomson Editores, S.A.,

A. Pastor, ). Ortega, V. Parra y A. Pérez, Circuitos Eléctricos, Universidad Nacional de Educacién a Distancia.,

Suarez Creo, ). y Miranda Blanco, B.N., Maquinas Eléctricas. Funcionamiento en régimen permanente, 42 Edicion.
Editorial Térculo.,

Jesus Fraile Mora, Circuitos eléctricos, Pearson,

E. Gonzdlez, C. Garrido y J. Cidras, Ejercicios resueltos de circuitos eléctricos., Editorial Térculo,

Complementary Bibliography

Recommendations

Other comments

It is very recommended that the students have sufficient knowledge of the algebra of the complex numbers, linear algebra,
linear differential equations and have attended to the subject of Physics along the whole first course.

Requirements: To enrol in this matter it is necessary to have surpassed or be enrolled of all the matters of the inferior
courses to the course in which it is situated this matter.
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IDENTIFYING DATA
Teoria de maquinas e mecanismos

Subject Teoria de
maquinas e
mecanismos
Code V12G360V01303
Study Grao en Enxefaria
programme en Tecnoloxias
Industriais
Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 2 1c

Teaching Castelan
language Galego
Inglés
Department Enxefiaria mecénica, maquinas e motores térmicos e fluidos
Coordinator Gonzalez Baldonedo, Jacobo
Lecturers Gonzalez Baldonedo, Jacobo

E-mail jacobo.gonzalez.baldonedo@uvigo.es
Web http://moovi.uvigo.gal/
General Esta materia proporcionard ao alumno cofiecementos dos fundamentos basicos da Teoria de Maquinas e

description Mecanismos e a sua aplicacién no campo da enxefaria Mecdnica.
Achegaralle cofiecementos sobre os conceptos mais importantes relacionados coa teoria maquinas e
mecanismos. Cofiecerd e aplicard as técnicas de andlises *cinematico e dindmico para sistemas mecanicos,
tanto graficas e analitica, como mediante a utilizacién eficaz de software de simulacién. Asi mesmo servira de
introducién a aspectos sobre maquinaria que abordara en materias de cursos posteriores da Titulacién.

Resultados de Formacion e Aprendizaxe

Code

B3 CG3 Coflecemento en materias basicas e tecnoldxicas, que os capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

B4 CG4 Capacidade para resolver problemas con iniciativa, toma de decisions, creatividade, razoamento critico e de
comunicar e transmitir cofecementos, habilidades e destrezas no campo da enxefaria industrial.

C13 CE13 Coriecemento dos principios de teoria de maquinas € mecanismos.

D2 CT2 Resolucién de problemas.

D6 CT6 Aplicacion da informatica no ambito de estudo.

D9 CT9 Aplicar cofiecementos.

D10 CT10 Aprendizaxe e traballo auténomos.

D16 CT16 Razoamento critico.

Resultados previstos na materia

Expected results from this subject Training and Learning
Results

[ Cofiecer os fundamentos basicos da Teoria de Maquinas e Mecanismos e a sUa aplicacién na B3 (13 D2

Enxefiaria Mecdnica para resolver os problemas relacionados coa devandita materia no campo da B4 D6

Enxefiaria Industrial. D9

[ Cofiecer, comprender, aplicar e practicar os conceptos relacionados coa Teoria de Maquina e D10

Mecanismos D16

[ Cofiecer e aplicar as técnicas analises *cinematico e dindmico de sistemas mecanicos.
[] Cofiecer e utilizar eficazmente software de analise de mecanismos.

Contidos
Topic
Introducién & Teoria de maquinas e mecanismos. Introducién.
Definicién de maquina, mecanismo e cadea cinematica.
Membros e pares cinematicos.
Clasificacion.
Esquematizacién, modelizacion e simboloxia.
Mobilidade.
Graos de liberdade.
Sintese de mecanismos.
Andlise xeométrica de mecanismos. Introducién.
Métodos de cdlculo da posicion.
Ecuacions de peche de circuito.
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Anélise cinematica de mecanismos. Fundamentos.
Métodos graficos.
Métodos analiticos.
Métodos matriciais.
Andlise estatica de mecanismos. Fundamentos.
Reducién de forzas.
Método dos traballos/potencias virtuais.
Anédlise dinamica de mecanismos. Fundamentos.
Dindmica xeral de maquinas.
Traballo e potencia en maquinas.
Dindmica do equilibrado.
Mecanismos de leva. Fundamentos xerais.
Levas Planas.
Sintese de levas.
Mecanismos de transmision. Fundamentos.
Mecanismo de engrenaxes.
Outros mecanismos.

Planificacion

Class hours Hours outside the Total hours
classroom
Leccidn maxistral 23 19.5 42.5
Resolucién de problemas 12.5 30 42.5
Practicas de laboratorio 18 47 65
Resolucién de problemas e/ou exercicios 0 3 3

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description
Leccién maxistral Clase maxistral na que se expofien os contidos tedricos.
Resolucién de Resolucién de problemas utilizando os conceptos tedricos presentados en aula.

problemas
Practicas de laboratorio Realizacién de tarefas practicas en laboratorio docente ou aula informética

Atencion personalizada
Methodologies Description

Leccién maxistral Realizaranse titorias de grupo ou individuais en horario de titorias, que serviran para reforzar
cofiecementos adquiridos e para tutelar traballos propostos

Resolucién de problemas Realizaranse titorias de grupo ou individuais en horario de titorias, que serviran para reforzar
cofiecementos adquiridos e para tutelar traballos propostos

Practicas de laboratorio Realizaranse titorias de grupo ou individuais en horario de titorias, que serviran para reforzar
cofiecementos adquiridos e para tutelar traballos propostos

Avaliacion
Description Qualification Training and
Learning
Results
Resolucién de Formularanse unha ou varias probas de resolucién de problemas ao longo do 30 B3 C13 D2
problemas cuadrimestre. Estas probas poderan realizarse a través da plataforma Moovi B4 D6
(de maneira virtual) ou presencialmente no horario establecido polo centro. A D9
celebracién destas probas serd programada con suficiente antelacién e de D10
acordo coa normativa vixente. D16
Practicas de Resolucién e entrega das tarefas previas a cada practica. 30 B3 C13 D2
laboratorio B4 D6
Asistencia con aproveitamento ao Laboratorio/Aula informética, e entregas de D9
memorias e/ou cuestionarios a través da plataforma online. D10
D16

Ambas partes terdn unha valoracién méxima de 3 puntos da nota final. Para
poder ser avaliado neste apartado, o alumno deberd asistir a un nimero
minimo de 7 practicas.

Resultados de aprendizaxe: Avalianse todos.
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Resolucion de Evaluaranse nun exame final escrito na data establecida no calendario de 40 B3 C13 D2

problemas e/ou exames. Nesta proba avaliaranse conxuntamente todos os contidos B4 D6

exercicios desenvolvidos na materia. Resultados de aprendizaxe: Avalianse todos. D9
D10
D16

Other comments on the Evaluation

Avaliacidn continua
12 edicidn

A asignatura aprobarase se se obtén unha cualificaciéon* igual ou superarior a 5 como nota final, do seguinte xeito:

e A asistencia con aproveitamento ao Laboratorio/Aula informética, a cualificacién das tarefas previas, as memorias
e/ou cuestionarios en cada practica e os traballos desenvolvidos terdn unha valoracién maxima de 3 puntos da nota
final.

e As probas de avaliacién continua terdn unha valoracién maxima total de 3 puntos da nota final.

o O exame final terd unha valoracién maxima de 4 puntos da nota final. Establécese un minimo de 1.5 sobre 4 no
exame final para superar a materia. De non obter o minimo no exame final, a cualificacién final sera a nota desta
proba ponderada sobre 10.

22 edicion

Na segunda edicién, poderanse recuperar as probas de resolucién de problemas, de tal xeito que a proba final terd unha
valoraciéon méxima de 7 puntos cunha puntuacién minima de 2.5 (sobre 7). A cualificacidn final das persoas que non
consigan o minimo nesta parte sera a cualificacién da proba de resolucién de problemas de segunda edicién ponderada
sobre 10 puntos.

Avaliacidén global

Aquelas persoas que opten ao sistema de avaliacién global seguindo os mecanismos establecidos pola Escola de Enxefaria
Industrial serdn avaliadas como segue:

e Avaliacién da parte practica: Esta proba consiste na resolucién dunha serie de cuestiéns relacionadas cos contidos
impartidos nas sesidns practicas da materia. Terd unha valoracién méxima de 3 puntos.

® Proba de resolucién de problemas e/ou exercicios: O exame final terd unha valoracion maxima de 7 puntos da nota
final. Establécese un minimo de 2.5 sobre 7 nesta parte do sistema de avaliacién. De non obter o0 minimo na proba
de exame final, a cualificacidn final serd a nota desta proba ponderada sobre 10.

Compromiso ético

Espérase que o alumno presente un comportamento ético adecuado. No caso de detectar un comportamento non ético
(copia, plaxio, utilizacién de aparellos electrénicos non autorizados, e outros) considerarase que o alumno non relne os
requisitos necesarios para superar a materia. Neste caso, a cualificacion global no presente curso académico serd de
suspenso (0.0).

Non se permitird a utilizacion de ningun dispositivo electrénico durante as probas de avaliacidn salvo autorizacidn expresa.
O feito de introducir un dispositivo electrénico non autorizado na aula de exame serd considerado motivo de non superacién
da materia no presente curso académico e a cualificacion global sera de suspenso (0.0).

*Empregarase un sistema de cualificacién numérica de 0 a 10 puntos segundo a lexislacién vixente (RD 1125/2003 do 5 de
setembro, BOE do 18 de setembro).

Bibliografia. Fontes de informacion
Basic Bibliography
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Munir Khamashta, Problemas resueltos de cinematica de mecanismos planos, UPC,

Munir Khamashta, Problemas resueltos de dinamica de mecanismos planos, UPC,

Calero Pérez, R. y Carta Gonzdlez, ].A., Fundamentos de mecanismos y maquinas para ingenieros, McGraw-Hill,

Complementary Bibliography

Garcia Prada, J.C. Castejon, C., Rubio, H., Problemas resueltos de Teoria de Maquinas y mecanismos,

THOMSON,

Cardona, S. y Clos D., Teoria de Maquinas., UPC,

Shigley, J.E.; Uicker ].J. Jr., Theory of Machines and Mechanisms, McGraw-Hill,

Herndndez A, Cinematica de mecanismos: Analisis y disefio, SINTESIS,

Lamadrid Martinez, A.; Corral Sdiz, A., Cinematica y Dindamica de Maquinas, E.T.S.I.L.T,

Mabie, Reinholtz, Mechanisms and dynamics of machinery, Limusa-wyley,

Nieto, j., Sintesis de Mecanismos, AC,

Erdman, A.G.; Sandor, G.N.,, Mechanism Design: Analysis and Synthesis, PRENTICE HALL,

Simon A.; Bataller A; Guerra .J.; Ortiz, A.; Cabrera, ).A., Fundamentos de teoria de Maquinas, BELLISCO,

Kozhevnikov SN, Mecanismos, Gustavo Gili,

Recomendacidns

Subjects that continue the syllabus

Desefio de maquinas I/V12G380V01304

Automobiles e ferrocarris/V12G380vV01941

Desefio de maquinas hidraulicas e sistemas oleopneumaticos/V12G380V01914
Desefio de maquinas I1/V12G380V01911

Deseflo mecanico asistido/V12G380V01915

Enxefaria do transporte/V12G380V01945

Motores e maquinas térmicos/V12G380V01913

Sistema de analise, simulacion e validacién de datos/V12G380V01933
Vehiculos automébiles hibridos e eléctricos/V12G380V01944

Subjects that it is recommended to have taken before

Expresion gréfica: Expresién grafica/vV12G380V01101

Fisica: Fisica 1/V12G380V01102

Matematicas: Alxebra e estatistica/V12G380V01103
Matemadticas: Célculo 1/V12G380V01104

Matematicas: Calculo Il e ecuaciéns diferenciais/V12G380V01204

Other comments

Requisitos: Para matricularse nesta materia é necesario superar ou ben estar matriculado de todas as materias do primeiro

Ccurso.

En caso de discrepancias, prevalecerd a version en castelan desta guia.
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IDENTIFYING DATA

Automation and control fundamentals

Subject Automation and
control
fundamentals

Code V12G360V01304

Study Grado en

programme Ingenieria en
Tecnologias

Industriales
Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 2nd 1st
Teaching Spanish
language English
Department
Coordinator Rodriguez Diéguez, Amador
Moares Crespo, José Maria
Lecturers Diéguez Gonzalez, Luis
Moares Crespo, José Maria
Rodriguez Diéguez, Amador
Sousa Vazquez, Juan Manuel
E-mail jmmoares@gmail.com
amador@uvigo.es
Web http://moovi.uvigo.gal/
General In this matter present the basic concepts of the systems of industrial automation and of the methods of

description  control, considering like central elements of the same the programmable programmable logic controller and

the industrial controller, respectively.

Training and Learning Results

Code

B3 CG3 Knowledge in basic and technological subjects that will enable them to learn new methods and theories, and equip

them with versatility to adapt to new situations.

C12 CE12 Know the fundamentals of automation and control methods.

D2 CT2 Problems resolution.

D3 CT3 Oral and written proficiency.

D6 CT6 Application of computer science in the field of study.

D9 CT9 Apply knowledge.

D16 CT16 Critical thinking.

D17 CT17 Working as a team.

D20 CT20 Ability to communicate with people not expert in the field.

Expected results from this subject

Expected results from this subject Training and Learning
Results
Purchase a global and realistic vision of the current scope of industrial automation systems. B3 Cl2 D17
D20
Know which are the constitutive elements of an industrial automation system, its sizing and as B3 Cl2 D2
they work. D6
D20
Knowledge applied on the programmable logic controllers, its programming and its applicationto B3  C12 D2
industrial automation systems. D6
D9
D16
D17
General knowledge on the continuous control of dynamic systems, of the main tools of simulation B3  C12 D3
of continuous systems and of the main devices of process control with greater interest to industrial D6
level. D17
D20
General concepts of the technicians of industrial controllers tuning. B3 Cl2 D2
D9
D16
Contents
Topic
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1. Introduccién to industrial automation and 1.1 Introduccién to automation of tasks.
elements of automation. 1.2 Types of control.
1.3 The programmable logic controller.
1.4 Diagrama of blocks. Elements of the PLC.
1.5 Cycle of operation of the PLC. Time of cycle.
1.6 Ways of operation.
2. Languages and programming technics of 2.1 Binary, octal, hexadecimal, BCD systems. Real numbers.
programmable logic controllers. 2.2 Access and adressing to periphery.
2.3 Instructions, variables and operations.
2.4 Forms of representation of a program.
2.5 Types of modules of program.
2.6 linear Programming and estructurada.
2.7 Binary variables. Inputs, outputs and memory.
2.8 Binary combinations.
2.9 Operations of allocation.
2.10 Timers and counters.
2.11 Operations aritméticas.
3. Tools for sequential systems modelling. 3.1 Basic principles. Modelling techniques.
3.2 Modelling with Petri Nets.
3.2.1 Definition of places and transitions. Rules of evolution.
3.2.2 Conditional election among several alternatives.
3.2.3 Simultaneous sequences. Concurrence. Sharing resources.
3.3 Implementation of Petri Nets.
4., Control systems introduction. 4.1 Systems of regulation in open and closed loop.
4.2 Typical control loop. Nomenclature and definitions.
5. Representation, modelling and simulation of 5.1 Physical systems and mathematical models.
continuous dynamic systems. 5.1.1 Mechanical systems.
5.1.2 Electrical systems.
5.2 Modelling in transfer function. Laplace transform: Properties.
5.3 Block diagrams.
6. Analysis of continous dynamical systems. 6.1 Stability.
6.2 Transient response.
6.2.1 First order systems. Differential equation and transfer function.
Examples.
6.2.2 Second order systems. Differential equation and transfer function.
Examples.
6.2.3 Effect of the addition of poles and zeros.
6.3 System reduction.
6.4 Steady-state response.
6.4.1 Steady-state errors.
6.4.2 Input signals and system type.
6.4.3 Error constants.
7. PID controller. Parameters tunning of industrial 7.1 Basic control actions. Proportional, integral and derivative effects.
controllers. 7.2 PID controller.
7.3 Empirical methods for industrial controller tuning.
7.3.1 Open loop tuning: Ziegler-Nichols and others.
7.3.2 Closed loop tuning: Ziegler-Nichols and others.
P1. Introduction to PLC programming software. Introduction to the software that allows to create and modify PLC

programs.
P2. Basic elements of PLC programming Modelling and implementation of simple automation systems.
P3. Implementation of simple Petri Net. Petri Net modelling, implementation and debugging of a simple

automation system.

P4. Implementation of medium complexity Petri Petri Net modelling, implementation and debugging of a Petri Net involving

Nets. counters and timers.

P5. Modeling and implementation of an advanced Modeling and implementation of a Petri Net with concurrency.

Petri net.

P6. Introduction to MATLAB. Introduction to the relevant MATLAB system analysis instructions.

P7. Systems and transfer functions with MATLAB. Systems analysis using their transfer functions.

P8. Modeling and time response in SIMULINK. Modeling and simulation of control systems with SIMULINK.

P9. PID controller design. Determination of PID controller parameters using the methods studied in
class and subsequent verification of their performance.

Planning
Class hours Hours outside the Total hours
classroom
Laboratory practical 18 30 48
Problem solving 0 15 15
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Lecturing 32.5 32.5 65
Essay questions exam 3 19 22
*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Laboratory practical Different activities aimed to apply the concepts learned during the lectures.

Problem solving The professor is going to solve in class some problems and exercises. The students need to solve
similar exercises on their own to obtain the capabilities needed.

Lecturing Include the professor lectures about the contents of the subject.

Personalized assistance
Methodologies Description

Lecturing For a effective use of the dedication of the student body, the faculty will attend personally the
doubts and queries of the same. Said attention will take place so much in the classes of theory,
problems and laboratory as in the tutorials (in a schedule prefixed). For all teaching modalities, the
tutoring sessions may be carried out by telematic means (email, videoconference, FAITIC forums, ...)
under the modality of prior agreement.

Laboratory practical For a effective use of the dedication of the student body, the faculty will attend personally the
doubts and queries of the same. Said attention will take place so much in the classes of theory,
problems and laboratory as in the tutorials (in a schedule prefixed). For all teaching modalities, the
tutoring sessions may be carried out by telematic means (email, videoconference, FAITIC forums, ...)
under the modality of prior agreement.

Problem solving For a effective use of the dedication of the student body, the faculty will attend personally the
doubts and queries of the same. Said attention will take place so much in the classes of theory,
problems and laboratory as in the tutorials (in a schedule prefixed). For all teaching modalities, the
tutoring sessions may be carried out by telematic means (email, videoconference, FAITIC forums, ...)
under the modality of prior agreement.

Tests Description
Essay questions For a effective use of the dedication of the student body, the faculty will attend personally the
exam doubts and queries of the same. Said attention will take place so much in the classes of theory,

problems and laboratory as in the tutorials (in a schedule prefixed). For all teaching modalities, the
tutoring sessions may be carried out by telematic means (email, videoconference, FAITIC forums, ...)
under the modality of prior agreement.

Assessment
Description Qualification  Training and
Learning Results
Laboratory It will grade each lab session between 0 and 10 points, including the pre- 20 B3 Cl2 D3
practical session work. The proffesional behavior during the lab session will be D6
taken into account for the grade. Lab sessions are weighted differently in D9
the final grade. D16
D17
D20
Essay questions Written exams. It may comprise theory questions and problems. 80 B3 Cl2 D2
exam Graded between 0 and 10. D3
D16

More than one exams may be carried out on the dates and times set at
the begining of the course.

None of the tests has a weight above 40% of the final grade.

Other comments on the Evaluation

e The student's performance in the lab will be subject to Continuous Assessment throughout the lab sessions
scheduled for the semester; attendance at these sessions is mandatory. In the event of not passing the
Continuous Assessment, students will be required to take a practical exam. This exam is conditional upon passing
the written exam and will be held during the second examination period (second call) on a date following the
written test. It will cover all content from the regular lab sessions that was not successfully passed.

e For students who officially opt out of Continuous Assessment, the evaluation of their lab work will consist of a
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practical exam. This exam, which is conditional upon passing the written exam, will be available in both the first
and second examination periods. It will take place on a date after the written test and will cover the same content as
the regular lab sessions.

¢ Prerequisites may be established for each lab session. Failure to meet these requirements may result in a
limitation of the maximum achievable grade for that practical work.

e To pass the subject, students must pass both the written and practical assessments. If a student fails one or both
of these assessments, a scaling factor may be applied to the partial grades, ensuring that the final overall grade
does not exceed 4.5 out of 10.

e Within any given exam, a minimum score may be required for a specific set of theory questions and/or
problems in order to pass the exam as a whole.

e During the second examination period of the same academic year, students must be re-assessed on the components
(written and/or practical) that they did not pass in the first period. The same assessment criteria will apply.

® In accordance with the Regulations for Continuous Assessment, students who participate in any assessable activity
listed in the Course Guide (Syllabus) will be officially recorded as "Presented" for assessment (precluding a "Did
Not Attend" status).

e Ethical Commitment: Students are expected to adhere to appropriate ethical standards of conduct. In the
event that unethical behavior is detected (e.g., cheating, plagiarism, use of unauthorized electronic devices),
the student will be deemed to have failed to meet the necessary requirements to pass the course. Consequently,
their final grade for the current academic year will be a fail (0.0).

e Weighting of Assessments Several continuous assessment tasks will be scheduled to ensure that no single task
accounts for more than 40% of the final grade. All assessments will take place on the dates and times officially
approved by the School/Faculty.

Sources of information

Basic Bibliography

E.MANDADO, J.MARCOS, C. FERNANDEZ, J.I. ARMESTO, Autématas Programables y Sistemas de Automatizacion, 12,
Marcombo, 2009

MANUEL SILVA, Las Redes de Petri en la Automatica y la Informatica, 12, AC, 1985

R. C. DOREF, R. H. BISHOP, Sistemas de Control Moderno, 102, Prentice Hall, 2005

Complementary Bibliography

PORRAS A., MONTANERO A., Autématas programables : fundamento, manejo, instalacion y practicas, McGraw-Hill,
2003

ROMERA J.P., LORITE J.A., MONTORO S., Automatizacion : problemas resueltos con autématas programables, 42,
Paraninfo, 2002

BARRIENTOS, ANTONIO, Control de sistemas continuos: Problemas resueltos, 12, McGraw-Hill, 1997

OGATA, KATSUIKO, Ingenieria de Control Moderna, 52, Pearson, 2010

Recommendations
Subjects that continue the syllabus
Product design and communication, and automation of plant elements/V12G380V01931

Subjects that are recommended to be taken simultaneously
Electronic technology/V12G380V01404

Subjects that it is recommended to have taken before
Computer science: Computing for engineering/V12G380V01203
Mathematics: Calculus Il and differential equations/V12G380V01204
Fundamentals of electrical engineering/V12G380vV01303
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Other comments
- Requirements: To enrol in this subject is necessary to had surpassed or well be enrolled of all the subjects of the inferior
courses to the course in the that is summoned this subject.
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IDENTIFYING DATA
Fundamentos de organizacion de empresas

Subject Fundamentos de
organizacién de
empresas
Code V12G360V01305
Study Grao en Enxefaria
programme en Tecnoloxias
Industriais
Descriptors  ECTS Credits Choose Year Quadmester
6 Mandatory 2 1c
Teaching Castelan
language

Department Organizacién de empresas e marketing
Coordinator Doiro Sancho, Manuel
Lecturers Doiro Sancho, Manuel
Garcia Lorenzo, Antonio
Mejias Sacaluga, Ana Maria
Sartal Rodriguez, Antonio
E-mail mdoiro@uvigo.es
Web
General
description

Resultados de Formacion e Aprendizaxe

Code

B8 CG8 Capacidade para aplicar os principios e métodos da calidade.

B9 CG9 Capacidade de organizacién e planificacién no dmbito da empresa, e outras instituciéns e organizacidns.

C15 CE15 Coriecementos basicos dos sistemas de producion e fabricacion.

C17 CE17 Coflecementos aplicados de organizacidon de empresas.

D1 CT1 Analise e sintese.

D2 CT2 Resolucién de problemas.

D7 CT7 Capacidade de organizar e planificar.

D8 CT8 Toma de decisidns.

D9 CT9 Aplicar cofiecementos.

D11 CT11 Capacidade para comprender o significado e aplicacién da perspectiva de xénero nos distintos ambitos de
coflecemento e na practica profesional co obxectivo de alcanzar unha sociedade mais xusta e igualitaria.

D18 CT18 Traballo nun contexto internacional.

Resultados previstos na materia

Expected results from this subject Training and Learning
Results

0 Cofiecer a base sobre a que se apoian as actividades relacionadas con a Organizacién e a B8 Cl15 D1

Xestion de a Producidn. B9 C17 D2

0 Cofiecer o alcance de as distintas actividades relacionadas con a producién. D7

0 Adquirir unha visién de conxunto para a ejecucién de as actividades relacionadas con a D8

organizacion e xestién de a producién. D9

0 Realizar unha valoracién de os postos de traballo desde un enfoque que axude a o D11

desenvolvemento de as persoas con unha perspectiva de eficiencia e igualdade D18

Contidos

Topic

PARTE I. CONTORNA ACTUAL E SISTEMAS 1.CONTORNA ACTUAL DE A EMPRESA.Os SISTEMAS PRODUTIVOS

PRODUTIVOS

PARTE Il. PREVISION DE A DEMANDA 2. INTRODUCION. COMPONENTES. METODOS DE PREVISION DE A

DEMANDA: CUANTITATIVOS E CUALITATIVOS
PARTE IIl. XESTION DE INVENTARIOS E XESTION  3.CONCEPTOS BASICOS DE Os INVENTARIOS. CONTROL DE INVENTARIOS

DE PRODUCION 4.XESTION DE INVENTARIOS. MODELOS BASICOS
PARTE IV. XESTION DE PRODUCION EN EMPRESAS 5.PLANIFICACION DE PRODUCION. PLAN AGREGADO. PLAN MESTRE DE
INDUSTRIAIS PRODUCION

6.PLANIFICACION DE NECESIDADES DE MATERIAIS (MRP)
7.PLANIFICACION DE CAPACIDADE. PROGRAMACION DE PRODUCION:
CRITERIOS E REGRAS BASICAS
PARTE V. INTRODUCION AO ESTUDO DO 8.INTRODUCION Ao ESTUDO DO TRABALLO. DISTRIBUCION EN PLANTA
TRABALLO
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PARTE VIN. XESTION LEAN 9.0 ENFOQUE LEAN NA XESTION. DEFINICION E OBXECTIVOS. ELEMENTOS

LEAN
PARTE VII. INTRODUCION A XESTION DA 10. INTRODUCION A XESTION DA CALIDADE, A SEGURIDADE E O MEDIO
CALIDADE, A SEGURIDADE E O MEDIO AMBIENTE AMBIENTE
PRACTICAS 1. PREVISION DA DEMANDA

2. CONTROL E XESTION DE INVENTARIOS

3. PLANIFICACION DA PRODUCION |

4. PLANIFICACION DA PRODUCION I

5. LISTAS DE MATERIAIS E OPERACIONS

6. PLANIFICACION DA CAPACIDADE

7. PROGRAMACION DA PRODUCION

8. ESTUDO DO TRABALLO

9. PROBA GLOBAL
Planificacion

Class hours Hours outside the Total hours
classroom

Leccién maxistral 32.5 64.5 97
Practicas con apoio das TIC 18 18 36
Exame de preguntas obxectivas 6 6 12
Practica de laboratorio 2 3 5

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente
Description

Leccién maxistral Exposicidn por parte do profesor dos contidos sobre a materia obxecto de estudo, bases tedricas
e/ou directrices do traballo, exercicio ou proxecto a desenvolver polo estudante.

Practicas con apoio das Actividades de aplicacién dos cofiecementos a situacidéns concretas e de adquisicién de habilidades

TIC béasicas e *procedimentales relacionadas coa materia obxecto de estudo. Desenvélvense en
espazos especiais con equipamento adecuado.

Atencion personalizada
Methodologies Description

Leccion maxistral

Practicas con apoio das TIC

Avaliacion
Description Qualification Training and
Learning Results
Exame de 2 Teodrico-Practicas de igual peso: Probas de avaliacién continua que se 60 B8 C15 D1
preguntas realizardn ao longo do curso, nas clases de teoria e/o nas datas habilitadas B9 C17 D2
obxectivas polo Centro, distribuidas de forma uniforme e programadas para que non D7
interfiran no resto das materias. D8
Cada unha destas probas (puntuacién sobre 10) constaran dunha parte tipo D9
test (5 puntos) e doutra de exercicios (5 puntos). Para poder superar ou D18
compensar dita proba hai que alcanzar en cada unha das partes polo menos
1,75 puntos
Practica de 1 Exercicios de practicas: Proba de avaliacién continua que terd lugar unha 40 B8 C15 D1
laboratorio vez realizadas todas as sesidns practicas, de acordo con a planificacién B9 Cl17 D2
académica, na data recollida no calendario oficial do Centro para os exames D7
da primeira oportunidade. D8
D9
D18

Other comments on the Evaluation
COMPROMISO ETICO

Espérase que o alumno presente un comportamento ético adecuado. En cdso de detectar un comportamento non ético
(copia, plaxio, utilizacién de aparellos electrénicos non autorizados, e outros) considerarase que o alumno non relne os
requisitos necesarios para superar a materia. Neste caso a cualificacién global no presente curso académico sera de
suspenso (0,0). Non se permitira a utilizacién de ningln dispositivo electrénico durante as probas de avaliacién salvo
autorizacion expresa. O feito de introducir un dispositivo electrénico non autorizado no aula de exame serd considerado
motivo de non superacién da materia no presente curso académico e a cualificacién global serd de suspenso (0,0)
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AVALIACION CONTINUA (cualificacién sobre 10)

Todo o alumnado, salvo aquelas persoas que se acollan & Avaliacién Global nos prazos establecidos polo Centro, sera
avaliado mediante a modalidade de Avaliacién Continua.

Para superar a materia por Avaliacién Continua deben cumprirse os seguintes puntos:

1. E imprescindible realizar con aproveitamento as practicas da materia asistindo 4s mesmas e entregando a resolucién dos
exercicios propostos e desenvolvidos nas sesidns de practicas. S6 se permitiran, por causas debidamente xustificadas, 2
faltas ao longo de todo o curso, debéndose entregar igualmente a resolucién dos exercicios ou do traballo equivalente para
a sla recuperacién. Unha vez superado o tope das 2 faltas non se poderd aprobar a materia por avaliacién continua.
Importante: O comportamento inadecuado nas clases penalizarase coma se fose unha falta. De igual maneira, se o traballo
da practica entrégase féra dos prazos establecidos, esta contabilizarase como unha practica non realizada.

2. Débense superar todas as probas (2 tedrico-practicas e 1 de exercicios) ou ben ter unha media de aprobado e que
ningunha das notas das diferentes partes sexa inferior ao 4 (nota minima para compensar).

0 alumnado que supere a materia por Avaliacién Continua poderd presentarse, no caso de que queira optar a maior nota
nalgunha das partes tedrico-practicas, a proba da primeira oportunidade da convocatoria oficial da materia, establecida o
calendario oficial de exames do Centro. E importante saber que para a nota final teranse en conta as notas de todas as
probas realizadas.

0 alumnado que non supere a materia por Avaliacién Continua por non alcanzar o aprobado ou a nota minima para
compensar nunha das dulas partes tedrico-practicas da materia, podera recuperar esta parte na proba final correspondente
& primeira oportunidade da materia e fixada no calendario oficial de exames do Centro.

Finalmente, unha vez realizado o exame da primeira oportunidade, de non superarse a materia por Avaliacién Continua, a
proba correspondente da segunda oportunidade da convocatoria oficial (Julio) comprendera todas as partes da materia.
CONVOCATORIAS OFICIAIS (cualificacion sobre 10)

0 alumnado que renunciase & Avaliaciéon Continua serd avaliado mediante a modalidade de Avaliacién Global, podendo
optar @ maxima cualificacién.

Dentro da Avaliacién Global contémplanse dias situaciéns:

a) Aquel alumnado que desenvolvese con aproveitamento as practicas (é dicir, que asista e entregue a resolucién das
mesmas nos prazos establecidos), realizard unha proba cun parte tedrico-practica (60% da nota) e outra de exercicios de
practicas [Jreducida[] (40% da nota).

b) Aquel alumnado que non cumpra a condicién das practicas, realizard unha proba cunha parte tedrico-practica (60% da
nota) e outra de exercicios de practicas [Jampliada[] (40% da nota).

CUALIFICACION FINAL

A nota final do alumno calcularase a partir das notas das distintas probas tendo en conta a ponderacién destas: partes
tedrico-practicas 60 % e parte de exercicios de practicas 40%. En calquera caso, para superar a materia é condicién
necesaria superar todas as partes ou ben ter unha media de aprobado e que ningunha das notas sexa inferior ao 4 (nota
minima para poder compensar).

Nos casos nos que a nota media das diferentes partes sexa igual ou superior ao valor do aprobado, pero nalgunha das
partes non se alcanzou o valor minimo de 4, a cualificacién final serd de suspenso. A modo de exemplo, un alumno que
obtivese as seguintes cualificaciéns: 5, 9 e 1 estaria suspenso, ainda cando a nota media d& un valor igual o maior que 5, ao
ter unha das partes por baixo da nota de minima esixida (4). Nestes casos, a nota que se reflectira na acta serd de suspenso
(4).

Bibliografia. Fontes de informacion

Basic Bibliography

Jacobs F.R. y Chase, R.B, Administracion de Operaciones. Produccion y cadena de suministros, 162, McGraw-Hill,
2022

Dominguez Machuca, J.A. y otros, Direccion de Operaciones: aspectos tacticos y operativos en la produccion y los
servicios, McGraw-Hill, 1995

Krajewski, Ritzman y Malhotra, Administracién de Operaciones. Procesos y cadena de suministro, Pearson, 2013
Complementary Bibliography

Rajadell, M., Lean Manufacturing. Herramientas para producir mejor, Diaz de Santos, 2021

Oficina Internacional del Trabajo, Introduccién al estudio del trabajo, 42, OIT, 1996

Heizer, J. y Render, B., Direccion de la Produccion y de Operaciones. Decisiones Estratégicas y Tacticas, Pearson,
2015

Larrafieta, J.C., Onieva, L. y Lozano, S., Métodos Modernos de gestion de la Produccion, Alianza Editorial, 1995
Schroeder, R.G., Administracion de Operaciones, McGraw-Hill, 2011

Recomendacidns

Other comments
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Para matricularse nesta materia é necesario ter superadas ou ben estar matriculado de todas as materias dos cursos
inferiores ao curso no que estd emprazada esta materia.

En caso de discrepancias, prevalecerd a version en castelan desta guia.
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IDENTIFYING DATA
Electronic technology

Subject Electronic
technology

Code V12G360V01401

Study Grado en

programme Ingenieria en
Tecnologias

Industriales
Descriptors  ECTS Credits Choose Year Quadmester
6 Mandatory 2nd 2nd

Teaching Spanish

language Galician

Department

Coordinator Marcos Acevedo, Jorge
Lecturers Marcos Acevedo, Jorge

E-mail acevedo@uvigo.es
Web http://moovi.uvigo.gal/
General The objective of this course is to provide the students with the theoretical and practical fundamental

description  knowledge in electronics' five main areas: analog electronics, digital electronics, industrial sensors, power
electronics and communications electronics.

In case of any discrepancy between this translation of the guide and the Spanish version, the valid one is the
Spanish version.

Training and Learning Results

Code

B3 CG3 Knowledge in basic and technological subjects that will enable them to learn new methods and theories, and equip
them with versatility to adapt to new situations.

C11 CE11 Knowledge of the fundamentals of electronics.

D2 CT2 Problems resolution.

D9 CT9 Apply knowledge.

D10 CT10 Self learning and work.

D17 CT17 Working as a team.

Expected results from this subject

Expected results from this subject Training and Learning Results
Know the operation of the electronic devices. B3 Cl1 D2

D9

D10

D17
Know the electronic systems of conditioning and acquisition of data. Cl1 D10
Identify the different types of industrial sensors. D10
Know the digital electronic systems basic. C1l1 D2

D9

D17
Know the electronic circuits for the communication of information. B3 D10
Contents
Topic
Introduction - Control and supervision of industrial systems by means of electronics

- Some representative cases

Electronic devices, circuits and systems - Electronics components and devices

- Active and passive electronic devices
- Analog and digital electronic circuits
- Electronic systems
Diodes and rectification - The diode
- Operation modes and characteristics
- Diodes types
- Operation Models
- Analysis of circuits with diodes
- Rectifier circuits
- Filtering for rectifier circuits
- Thyristors
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Transistors

- The Bipolar Junction Transistor (BJT.) Operation principles and
characteristic curves

- Work zones

- Quiescent point design

- The transistor operating as a switch

- The transistor operating as an amplifier

- Field Effect Transistors (FET).

Amplification

- Amplification concept

- Feedback concept

- The Operational Amplifier (OA)
- Basic circuits with OA

- The Instrumentation Amplifier

Digital Electronics |

- Numbering Systems
- Boolean Algebra
- Combinatorial logic functions. Analysis, synthesis and reduction

Digital electronics I

- Flip-flops

- Sequential logic circuits
- Programmable Systems
- Microprocessors

- Memories

Electronic Sensors

- Sensors

- Types of sensors as function of the measuring magnitude

- Some sensors of special interest in industry applications

- Electrical model of some common sensors

- Study of some examples of coupling sensors and CAD system

Analog - Digital Converters - The Analog and Digital Signals.

- The Analog to Digital Converter (ADC)

- Sampling, quantification and digitization

- More important ADC characteristics: number of bits, sampling speed,
conversion range and cost

Industrial Communications - Introduction to Industrial Communications

- Industrial data buses.

Power Electronics

- Circuits for Power Conversion
- Rectifiers
- Lineal and Switched Power Sources

Planning
Class hours Hours outside the Total hours
classroom

Lecturing 25 0 25
Problem solving 8 0 8

Previous studies 0 49 49
Autonomous problem solving 0 46 46
Laboratory practical 18 0 18
Objective questions exam 1 0 1

Essay questions exam 3 0 3

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing

These sessions will be held in the rooms and dates fixed by the direction of the school. They will
consist in an oral explanation by the professor of the most important parts of the course, all related
with the materials that the student had to work previously. This is intended to favor the active
participation of the students, that will have occasion to rise doubts and questions during the
sessions. Active participation is desired during all the sessions.

Problem solving

During these sessions, in the classroom, interleaved with the lectures, the professor will proceed to
solve examples and/or exercises that properly illustrate the problems to solve. As long as the
number of participants in the classroom allows, active participation will be promoted.

Previous studies

Previous preparation of the theoretical sessions:
Prior to the start of the theoretical sessions, the students will have available a series of materials
that have to prepare, as the sessions will relay on them.

Previous preparation of the laboratory sessions:

It is mandatory that the students make all the assigned previous tasks prior to access the
laboratory. These task are intended to greatly improve the laboratory knowledge acquisition.
The achieved report will be taken into account when the laboratory session is to be evaluated.
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Autonomous problem  Self study and review of the theoretical sessions for knowledge consolidation:

solving The student must study, in a systematic time schedule, after each lecture session, in order to
dissipate any doubts. Any doubts or unsolved questions will have to be expose to the professor as
soon as possible in order to enhance the feedback of the learning process.

Laboratory practical Laboratory sessions will be held in the time schedule established by the school's head teacher.
Students will work in groups of two students each. The sessions will be supervised by a professor,
who will control the assistance and will also evaluate the harnessing of it. During the laboratory
sessionsthe students will make activities of the following kinds:

- Assembling electronics circuits

- Use of electronic instrumentation

- Measure of physical variables on circuits

- Do calculations related to the circuit and/or the measurements

- Collect data and represent it (diagrams, charts, tables)

At the end of each laboratory session each group will deliver the corresponding score sheets.

Personalized assistance
Methodologies Description

Laboratory practical Tutoring Sessions: During the established schedule of each professor, students will be able to speak
freely about course issues with the professor. Also the will receive orientation and academic support,
if needed. Email: The students also will be able to request orientation and support by means of email
to the professors of the course. This way of attention is advisable for indications and short doubts of
punctual type.

Assessment

Description Qualification  Training and

Learning Results

Laboratory Assessment of the laboratory sessions: 20 Cl1 D9
practical D10

The laboratory sessions will be evaluated in a continuous way, on each D17

session. The applied criteria are:

- A minimum attendance of 80%

- Punctuality

- Previous task preparation of the sessions

- Make the most of the session

The practical sessions will be held in groups of two students. The

documents of the practices will be available prior to the sessions.

The students will fill report, that will be delivered when the session ends.

This report serves to justify both the attendance and how they have done

the work asked for.
Objective Several individual tests will be carried out referring to a set of subjects of 80 B3 Cl11 D2
questions exam the subject. None of the tests carried out will have a weight greater than D9

40% in the total grade for the subject. D10
Essay questions It will consist of an objective individual test where the entire content of the 80 B3 Cl11 D2
exam subject will be evaluated. It will be held at the end of the semester at the D9

times established by the center's management. D10

This test is reserved for those students who do not reach a minimum score
in the "Objective question exams" or those who have been recognized by
the center as waiving continuous assessment.

Other comments on the Evaluation

EVALUATION AND GRADING OF THE SUBJECT
The evaluation of the subject is continuousand consists of the following elements:
Self assessment :

Associated with each topic there are severalself-assessment questionnaires. There are short questionnaires after each
section or pill into which each topic is divided, and a larger and more comprehensive questionnaire at the end of each topic.
These self-assessment questionnaires have no influence on the grade. The purpose of these questionnaires is to help
students assess their level of knowledge about each of the topics. The answers of these questionnaires by the students
provide valuable information to the teaching staff about those aspects of the subject in which the students find greater
difficulties.
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Laboratory sessions:

The evaluation of the laboratory sessions accounts for 20% of the course grade. The laboratory sessions are evaluated one
by one, obtaining a grade for each session. The evaluation criteria are: attendance, punctuality, prior preparation and
performance. The laboratory session grade (NP) will be obtained by averaging the grades of all the sessions, with the
following requisites:

e A minimum attendance of 80% must be recorded, otherwise the laboratory grade will be zero.

e A minimum of 3.3 points in the grade of theory must be reached (NT), otherwise the laboratory grade will be zero.

Theory:

The evaluation of the theory part (NT) accounts for 80% of the course grade. For its evaluation, the subject will be divided
into two parts (P1 and P2), each covering approximately 50% of the contents of the subject and three evaluation sessions
will be held, distribute das follows:

First session: It will take place approximately in the middle of the semester. This session will exclusively evaluate P1.

Second session: It will be held on the date and time established by the center for the final exam in May. In this session each
student will be able to take advantage of one of the following options:

e Incomplete option: Only P2 is examined. Students who have obtained a grade equal to or greater than 3.3 points in
P1 may choose this option. If the grade obtained in P2 is equal to or greater than 3.3 points, the resulting grade will
be NT = (P1 + P2) / 2. If the grade obtained in P2 is less than 3.3 points, NT will be calculated in the same way, but
its maximum value will be limited to 3.6 points.

e Complete option: The student renounces the grade of P1 obtained in the first session and takes a complete exam
(EC) of the entire theory. The grade will be NT = EC.

Third session: It will be done on the date and time established by the center for the final exam in July. In this session, the
students will take a complete exam (EC). The grade will be NT = EC.

The final grade (NA) will be calculated asfollows: NA = 0.2x (NL) + 0.8x (NT)
Other considerations
For the present academic year, the laboratory qualifications of the two previous years will be kept and considered valid.

Those students to whom the management of thecenter grants the waiver of continuous evaluation will be evaluated, on the
same day and time of the final exam established by the center (second and / or third session). The evaluation will consist of
two tests: An exam in full modality (EC) with a weight of 80% on the final grade. A specific laboratory test, weighing 20% on
the final grade. In principle, this specific test will be carried out after the written test in the electronic laboratories of the
corresponding center's site.

In the extraordinary call End of Degre estudents will take a theory exam that will have a weight of 80% on the final grade.
The remaining 20% will be obtained from the qualification of aspecific laboratory test.

To pass the course, in any of the previous cases, it is necessary to achieve a final grade equal or higher than 5 points.
Recommendations:

It is very important that the students keep updated the profile in the FAITIC platform. All communications related with this
course will be made through this platform. All individual communications will be made through the email listed in this
platform.

The students can solve doubts related with the laboratory previous activities in the personal attention hours (tutoring time),
or by any other contact procedure available in FAITIC.

The students must meet the deadlines for all the activities.

All the achieved results must be justified, in any of the exams or activities. None of the achieved results will be taken for
good if no explanation is given about the method used to find them. The selected method for solving a problem is
considered when grading the solution.

When writing the solutions and answers in reports and tests, avoid spelling mistakes and unreadable symbols.
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Exams lacking some of the sheets will not be graded.
Use of cell phones, notes or books is forbidden during exams.
Competencies Acquisition and Its Influence on Assesments

In this subject all the different activitiesare designed to assess the students in the competencies, and the acquisition ofthe
competencies defines the final mark. Here follows a description of how thecompetencies and activities are related.

CG3 Knowledge in basic and technological subjects that will enable students to learn new methods and theories, and provide
them the versatility to adapt to new situations.

The acquisition of this competency is providedby the contents of the topics of the subject. All activities ofself-assessment,
the laboratory sessions and the different test are elaborated to evaluate the knowledge of the technical subjects.

CE11 Knowledge of the fundamentals ofelectronics.

This competency is warrant to be acquired along all the lectures, the laboratory sessions, the self-assessment activities andt
he tests.

CT2 Problems resolution.

The students will exercise this competency by means of the following activities: self-assessment activities, bulletin of
problems and previous theoretical solution of experiments to be made at the laboratory. This competency is also acquired
along all thetest (for each block and the individual one), as they mainly are composed by problems to be solved.

CT9 Apply Knowledge

This competency is mainly acquired during the laboratory sessions, where the theoretical knowledge from problems, designs
and simulations should match the assembly of circuits and real measures. Laboratory sessions are evaluated one by one,
scoring an average of marks, if there is a minimum number of attended sessions with a minimum score.

CT10 Self learning and work

The self learning process is fundamental to achieve the score to approve the subject. In order to motivate students in the
task of acquiring the theoretical knowledgeneed, self-assessment test (on line), lectures based on the remote
learningplatform (faitic) and bulletins of problems have been created. Theself-assessment test also provide feedback to the
professors about the main difficulties found by students. On thelaboratory sessions, the previous preparation is an explicit
method of evaluation. In order to made this preparation, each of the laboratory sessions has its specific documentation and
tutorials.

CT17 Working as a team

The students exercise this competency at the laboratory sessions, by making teamsof two people. Cooperation in most of
the sessions is needed to perform the assembly of circuits, make the measurements and take notes. The professor in charge
of the laboratory session verifies the previous work and how each session is going along, watching that both members
cooperate to achieve the best possible result. Scores for students can be different if the professor detects that one of the
team member is not cooperating.

Sources of information

Basic Bibliography

Malvino, Albert; Bates, David J., Principios de Electrénica, 72,

Boylestad, R. L.; Nashelsky, L., ELECTRONICA: TEORIA DE CIRCUITOS Y DISPOSITIVOS ELECTRONICOS, 102,
Rashid, M.H., CIRCUITOS MICROELECTRONICOS: ANALISIS Y DISENO, 22,

TOCCI, RONALD J., NEAL S. WIDMER , GREGORY L. MOSS, Sistemas digitales. Principios y aplicaciones, 102,
Lago Ferreiro, A.; Nogueiras Meléndez, A. A., Dispositivos y Circuitos Electronicos Analdgicos: Aplicacion practica en
laboratorio,

Complementary Bibliography

Malik N. R., Electronic Circuits. Analysis, simulation, and design,

Wait, J.; Huelsman, L.; Korn, G., INTRODUCCION AL AMPLIFICADOR OPERACIONAL, 42,

Pleite Guerra, J.; Vergaz Benito, R.; Ruiz de Marcos; J. M., Electrénica analdgica para ingenieros.,

Recommendations

Subjects that are recommended to be taken simultaneously
Fundamentals of automation/V12G380V01403

Subjects that it is recommended to have taken before
Physics: Physics 1/V12G380V01102

Physics: Physics 11/V12G380V01202

Mathematics: Algebra and statistics/V12G380vV01103

Mathematics: Calculus 1/V12G380V01104

Mathematics: Calculus Il and differential equations/V12G380V01204
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Fundamentals of electrical engineering/V12G380vV01303
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IDENTIFYING DATA

Fundamentals of manufacturing systems and technologies

Subject Fundamentals of
manufacturing
systems and
technologies
Code V12G360V01402
Study Grado en Ingenieria
programme en Tecnologias
Industriales
Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 2nd 2nd
Teaching Spanish
language
Department
Coordinator Diéguez Quintas, José Luis
Lecturers  Alvarez Feijoo, Miguel Angel
Diéguez Quintas, José Luis
Fenollera Bolibar, Maria Inmaculada
Queimano Pifieiro, David
E-mail jdieguez@uvigo.es
Web http://moovi.uvigo.es
General The educational aims of Foundations of Systems and Technologies of Manufacture, in his fundamental and
description descriptive appearances, centre in the study and the application of scientific knowledges and technicians

related with the processes of manufacture of components and conjoint whose functional purpose is mechanical,
as well as the evaluation of his dimensional precision and the one of the products to obtain, with a determinate
quality. All this including from the phases of preparation until the ones of utilisation of the instruments, the
tools, toolings, teams, machines tool and necessary systems for his realisation, in accordance with the norms
and specifications established, and applying criteria of optimisation.

To reach the aims mentioned will give the following thematic educational:

- Foundations of dimensional metrology. Measure of length, angles, forms and elements of machines.

- Study, analysis and evaluation of the dimensional tolerances. Chain of tolerances. Optimisation of the
tolerances. Systems of adjust and tolerances.

- Processes of conformed of materials by means of start of material, operations, scheme, teams and tooling
- Processes of conformed by means of plastic deformation, operations, scheme, teams and tooling

- Processes of conformed by *moldeo, operations, scheme, teams and tooling

- Processes of conformed no conventional, operations, scheme, teams and tooling.

- Conformed of polymers, and other no metallic materials, operations, scheme, teams and tooling

- Processes of union and assembling, operations, scheme, teams and tooling

- Foundations of the programming of scheme with *CNC, used in the mechanical manufacture.

Training and Learning Results

Code

B3 CG3 Knowledge in basic and technological subjects that will enable them to learn new methods and theories, and equip
them with versatility to adapt to new situations.

C15 CE15 Basic knowledge of production systems and manufacturing.

D1 CT1 Analysis and synthesis.

D2 CT2 Problems resolution.

D3 CT3 Oral and written proficiency.

D8 CT8 Decision making.

D9 CT9 Apply knowledge.

D10 CT10 Self learning and work.

D16 CT16 Critical thinking.

D17 CT17 Working as a team.

D20 CT20 Ability to communicate with people not expert in the field.

Expected results from this subject

Expected results from this subject Training and Learning Results

*)

C15 D2
D3
D9
D10
D16
D20
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New

B3 C15 D2

New

C15 D1

New

B3 C15 D2

Contents

Topic

DIDACTIC UNIT 1.
INTRODUCTION To THE TECHNOLOGIES And
SYSTEMS OF MANUFACTURE.

Lesson 1. INTRODUCTION TO MANUFACTURING ENGINEERING.
The production cycle. Classification of industries. Manufacturing
technologies.

DIDACTIC UNIT 2.
METROTECHNICS.

Lesson 2. PRINCIPLES OF DIMENSIONAL METROLOGY.

Introduction. Definitions and concepts. The international system of units.
Physical quantities covered by Dimensional Metrology. Elements involved
in the measurement. Classifications of measurement methods. Patterns.
The traceability chain. Calibration. Uncertainty. Calibration chain and
transmission of uncertainty. Relationship between tolerance and
uncertainty. Expression of measurement uncertainty in calibration.

Lesson 3. MEASUREMENT INSTRUMENTS AND METHODS.

Introduction. Patterns. Verification instruments. Interferometric patterns.
Principles of interferometry. Direct measurement instruments. Methods
and instruments of indirect measurement.

Lesson 4. MEASUREMENT BY COORDINATES. IMAGE MEASUREMENT.
SURFACE QUALITY.

Coordinate measuring machines. Concept. Principles of MMC. Classification
of machines. Main components of MMC. Process to follow for the
development of a measure. Image measurement systems. Surface Quality.
Roughness measurement methods. Roughness parameters.
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DIDACTIC UNIT 3.
FORMING PROCESSES BY MATERIAL REMOVAL

Lesson 5. INTRODUCTION TO SHAPING BY MATERIAL REMOVAL.
Introduction. Movements in the material removal process. Factors to take
into account when choosing the tool. Tool geometry. Tool materials. Chip
formation mechanism. Types of chips. Power and cutting forces. Tool wear.
Tool wear criteria. Determination of tool life. Cutting fluids.

Lesson 6. TURNING: OPERATIONS, MACHINES AND TOOLS.

Introduction. Main operations around. The machine tool: the lathe. Main
parts of the lathe. Assembly or holding of parts. Typical lathe tools. Special
lathes.

Lesson 7. MILLING: OPERATIONS, MACHINES AND TOOLS.

Introduction. Description and classification of milling operations. Parts and
main types of milling machines. Types of strawberries. Tool assembly.
Piece clamping. Different configurations of milling machines. Special
milling machines.

Lesson 8. MACHINING OF HOLES AND WITH MAIN RECTILINEAR
MOVEMENT: OPERATIONS, MACHINES AND TOOLS.

Introduction to hole machining operations. Drilling machines. Boring
machines. General characteristics of machining processes with main
rectilinear movement. Filer. Mortiser. Planer. Broaching machine. Saws.

Lesson 9. SHAPING WITH ABRASIVES: OPERATIONS, MACHINES AND
TOOLS.

Introduction to hole machining operations. Abrasive wheels. Grinding
operation. Types of grinding machines. Honed. Lapped. Polished. Burnish.
Super finish

Lesson 10. NON-CONVENTIONAL MACHINING PROCESSES.

Introduction. Machining by electro-erosion or electro-discharge.
Electrochemical machining. Laser machining. Water jet machining. Plasma
arc cutting. Ultrasonic machining. Chemical milling.

DIDACTIC UNIT 4.
AUTOMATION AND MANAGEMENT OF
MANUFACTURING PROCESSES.

Lesson 11. NUMERICAL CONTROL OF MACHINE TOOLS.

Introduction. Advantages of the application of NC in machine tools.
Information needed to create a NC program. Manual programming of
MHCN. Types of CN language. Structure of a program in ISO code.
Characters used. Preparatory functions (G__). Auxiliary functions (M_).
Interpretation of the main functions. Examples. Automatic programming in
numerical control.

DIDACTIC UNIT 5.
PROCESSES FOR SHAPING MATERIALS IN LIQUID
AND GRANULAR STATES.

Lesson 12. GENERAL ASPECTS OF METAL CASTING FORMING.

Introduction. Stages in casting forming. Nomenclature of the main parts of
the mold. Materials used in casting. Fluid flow in the feeding system.
Solidification of metals. Contraction of metals. The suck. Calculation
procedure for the casting distribution system. Considerations on design
and defects in cast parts.

Lesson 13. FOUNDRY MANUFACTURING PROCESSES.

Classification of foundry processes. Sand molding. Shell molding. Plaster
molding. Ceramic molding. CO2 molding. Lost wax molding

Full mold casting. Merccast molding. Molding in permanent mold. Injected
casting. Centrifugal casting. Furnaces used in foundry.

Lesson 14. POWDER METALLURGY (POWDER METALLURGY).
Introduction. Manufacturing of metal powders. Characteristics and
properties of metal powders. Dosing and mixing of metal powders.
Compaction. Sintered. Sintering furnaces. Disruptive discharge sintering.
Presintered. Subsequent operations. Design considerations. Products
obtainable by sintering.

Lesson 15. SHAPING OF PLASTICS.

Introduction. Classification of polymeric materials. Physical properties of
polymers. Classification of processes. Extrusion molding. Injection molding.
Compression molding. Transfer molding. Rotational molding.
Thermoforming.
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DIDACTIC UNIT 6.
UNION SHAPING PROCESSES.

Lesson 16. WELDING PROCESSES.

Introduction to welding processes. Electric arc welding. Resistance
welding. Welding with oxygen and fuel gas. Welding with the melting
temperature of the filler metal lower than that of the metals to be joined.

Lesson 17. JOINNING AND ASSEMBLY PROCESSES WITHOUT WELDING.
Bonding processes using adhesives. Adhesion resistance. Conditions for
gluing. Joint design Types of adhesives according to origin and
composition. Mechanical joining processes. Removable and permanent
mechanical joints.

DIDACTIC UNIT 7.
FORMING PROCESSES BY PLASTIC DEFORMATION
OF METALS.

Lesson 18. GENERAL ASPECTS OF FORMING BY PLASTIC DEFORMATION.
Introduction. Stress-strain curves. Expressions of deformation. Volume
constancy. Approximate models of the real stress-natural deformation
curve. Plane strain state. Primary and secondary processes. Hot and cold
work processes. Conditions and process control.

Lesson 19. LAMINATION AND FORGING PROCESSES.

Lamination: basics; lamination temperature; hot rolling equipment;
characteristics, quality and tolerances of hot rolled products; cold rolling.
Forging: free; in printing matrix; in press; by stressing; cold heading; by
lamination; in cold.

Lesson 20. EXTRUSION, DRAWING AND RELATED.

Extrusion. Stretching of bars and tubes. Wire drawing. Section reduction.
Embossing. Embossed around. Pieces made by embossing: design
considerations. Stretch forming. Forming with rubber pads and pressurized
liquid. High power shaping.

Lesson 21. SHEET METAL SHAPING.
Curving or bending of sheets. Curved with rollers. Formed with rollers.
Straightened. Snapped. Sheet metal cutting operations.

PRACTICE PROGRAM

Practice 1.- Use of conventional metrology devices.

Measurement of pieces using a normal caliper, depth gauge, exterior and
interior micrometer. Use of dial gauge. Checking flat surfaces. Use of
go/no go gauges, rules, squares and pattern cleats. Measuring and
checking threads. Making metric measurements and in English units.

Practice 2.-Indirect measurements.

Checking a cone using rollers and a caliper, measuring a dovetail using
rollers, measuring the angles of a double dovetail and measuring using a
sine ruler. Direct measurements with goniometer. Checking threads.

Practice 3.- Coordinate measurement machine.

Coordinate system selection. Checking part measurements, using a
coordinate measuring machine. Verification of tolerances, shape and
position.

Practice 4.- Manufacturing with conventional machine tools.

Manufacture of a part using the conventional lathe, milling machine and
drill, defining the basic operations and carrying them out on the machine.
Manufacturing process planning. Preparation of process sheets.

Practice 5, 6 and 7.- Introduction to numerical control applied to the lathe
and milling machine.

Realization of a CNC program using a simulator, with the main and
simplest commands. Programming and machining of parts on both the
lathe and the milling machine in the workshop classroom.

Practice 8.- Welding.
Knowledge of different electric welding equipment. Welding of different
materials using coated electrode, TIG and MIG techniques.

Practice 9.- Scoring practical test on numerical control.
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Planning

Class hours Hours outside the Total hours
classroom

Lecturing 32.5 0 32.5
Laboratory practical 18 0 18
Objective questions exam 1 0 1
Objective questions exam 1 0 1
Laboratory practice 2 0 2

Case studies 0 6 6

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing The theoretical classes will realise combining the explanations of blackboard with the employment
of videos and presentations of computer. The purpose of these is to complement the content of aim
them, interpreting the concepts in these exposed by means of the sample of examples and the
realisation of exercises.

Laboratory practical The practical classes of laboratory will realise in 9 sessions of 2 hours, except the students of the
course bridge that will realise the practices in the 6 sessions that contemplates his particular
schedule, in groups of 20 maximum students, and employing the available resources of instruments
and machines, combining with the simulations by computer.

Personalized assistance

Methodologies Description
Lecturing Classes of theory in classroom
Laboratory practical Practices of laboratory by groups
Assessment
Description Qualification Training and
Learning
Results
Objective EX1 (tests continuous evaluation - 36% final note-) 36 B3 C15 D8
questions exam Tests written and face-to-face to make to half of course on the contents from D9
the start until this moment. Compulsory character. D10
It will be composed by 12 ask type test on the practical theoretical/contents of
the matter.
The note of this test will obtain adding 0,3 points by each properly answered
question and will subtract 0,1 points if the question is resolved of wrong form.
The questions in white do not mark, but only can leave 4 questions in white.
Objective EX2 (tests continuous evaluation - 39% final note-) 39 B3 D9
questions exam Tests written and face-to-face to make to final of course on the contents from D10
half of course to the end. Compulsory character. D17
It will be composed by 13 ask type test on the practical theoretical/contents of
the matter.
The note of this test will obtain adding 0,3 points by each properly answered
question and will subtract 0,1 points if the question is resolved of wrong form.
The questions in white do not mark, but only can leave 4 questions in white.
Laboratory *CNC (Tests continuous evaluation - 15% final note-): 15 C15 D2
practice A proof to make in the schedule of consistent practical class in the realisation D8
of a program of numerical control that mechanise the piece that present him . D9
D10
D17
D20
Case studies *MEM (Tests continuous evaluation - 10% final note-): 10 C15 D2
A proof written, work or memory to propose by the professor along the D8
*cuatrimestre. This proof will value with a maximum of 1 point, 10% of the final D9
note. D10
D17
D20

Other comments on the Evaluation

APPROVED

Students qualified through continuous evaluation:
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To pass this subject it is necessary to obtain at least 5 points by adding the score of the EX1, EX2, CNC and MEM type tests
under the conditions set out above.

If more than 4 questions are left blank in the EX1 or EX2 tests, the score in that test will be 0.

In principle, all students must follow the continuous evaluation procedure, except for those who expressly resign within the
time and manner and are granted the resignation by the school.

Qualified students with waiver granted to continuous evaluation:

To pass this subject it is necessary to obtain at least 5 points by adding the scores of the EXA and REC type tests, under the
following conditions:

EXA (theoretical/practical exam waiver of continuous evaluation - 75% final grade)
Written and in-person test to be taken on the entirety.
It will be composed of 25 multiple choice questions on the theoretical/practical contents of the entire subject.

The grade for this test will be obtained by adding 0.3 points for each question answered correctly and 0.1 points will be
subtracted if the question is answered incorrectly. Blank questions do not count, but only 8 questions can be left blank.

PRA (practical exam waiver of continuous evaluation - 25% final grade)

Written resolution of several practical problems, the value of which will be 25% of the final grade. It is necessary to obtain a
minimum of 1 point in this test so that the grade can be added to that of the EXA test and to be able to obtain at least 5
points to pass the subject.

These tests will be carried out exclusively by students who have been granted a waiver from continuous evaluation, and will
be carried out on the day set by the center for the 1st opportunity evaluation.

ATTENDANCE TO THEORETICAL AND PRACTICAL CLASSES

Attendance at theoretical and practical classes is not mandatory, but what is taught in them will always be the subject of the
exam.

EXTRAORDINARY CALL (Minutes of 2nd edition / July)

Students qualified through continuous evaluation:

This second edition of the ordinary call will be qualified as follows:

- By taking the mandatory EXA type test.

EXA (theoretical/practical exam waiver of continuous evaluation - 75% final grade)

Written and in-person test to be taken on the entirety. It will be composed of 25 multiple choice questions on the
theoretical/practical contents of the entire subject. The grade for this test will be obtained by adding 0.3 points for each
question answered correctly and 0.1 points will be subtracted if the question is answered incorrectly. Blank questions do not
count, but only 8 questions can be left blank.

- The grades of the CNC and MEM continuous evaluation tests are maintained in this 2nd opportunity, but you can, if you
wish, improve this grade:

CNC: by carrying out a new machine tool programming test, which will be a test, at the end of the 2nd edition EXA test.

MEM: through a new written test, work or report, which will be similar, to be delivered on the date it is published, before the
day of the call for this second edition.

To pass this subject it is necessary to obtain at least 5 points by adding the three previous tests and meeting the same
minimums as in the 1st edition.

The grades of the continuous assessment tests will not be kept from one course to another.
Qualified students with waiver granted to continuous evaluation:

Students who do not take continuous evaluation, because the center has accepted their resignation, must always take the
EXA type test and the PRA type test in all calls, in the terms specified for the first opportunity.

To pass this subject it is necessary to obtain at least 5 points adding the two previous tests.
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EXTRAORDINARY FINAL CAREER CALL:

This test will be the same for all students and will consist of an EXA type test and a PRA type test, in the terms specified in
the previous sections for students who have waived continuous evaluation.

To pass this subject it is necessary to obtain at least 5 points by adding the two previous tests, meeting the same minimums
as in the ordinary calls.

ETHICAL COMMITMENT:

The student is expected to present appropriate ethical behavior, free of fraud. If unethical behavior is detected (copying,
plagiarism, use of unauthorized electronic devices) it will be considered that the student does not meet the necessary
requirements to pass the subject. In this case the overall grade in the current academic year will be a fail (0.0).

Sources of information

Basic Bibliography

Complementary Bibliography

Dieguez, J.L.; Pereira, A.; Ares, J.E:, "Fundamentos de fabricacion mecdnica,
Alting, L., Procesos para ingenieria de manufactura,

De Garmo; Black; Kohser, Materiales y procesos de fabricacion,

Kalpakjian, Serope, Manufactura, ingenieria y tecnologia,

Lasheras, .M., Tecnologia mecanica y metrotecnia,

Recommendations

Subjects that are recommended to be taken simultaneously
Materials science and technology/V12G350V01305

Other comments
Requirements: To enroll in this subject it is necessary to have passed or be enrolled in all the subjects of the courses lower
than the course to which this subject is located.

In case of discrepancies, the Spanish version of this guide will prevail.
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IDENTIFYING DATA

Mecadnica de fluidos

Subject Mecdnica de
fluidos
Code V12G360V01403
Study Grao en Enxefiaria
programme en Tecnoloxias
Industriais
Descriptors  ECTS Credits Choose Year Quadmester
6 Mandatory 2 2C
Teaching Castelan
language Galego
Department Enxefiaria mecénica, maquinas e motores térmicos e fluidos
Coordinator Leite Herbello, Pablo
Lecturers Leite Herbello, Pablo
E-mail pablo.leite@uvigo.es
Web http://moovi.uvigo.gal
General Nesta guia docente preséntase informacidn relativa 4 materia Mecanica de Fluidos de 29 curso do grao en
description Enxefiaria en Tecnoloxias Industriais, no que se continla de forma coordinada un achegamento as directrices

marcadas polo Espazo Europeo de Educacién Superior.

Neste documento recéllense as competencias xenéricas que se pretende que os alumnos adquiran neste
curso, o calendario de actividades docentes previsto e a guia docente de materia.

A Mecanica de Fluidos describe os fendmenos fisicos relevantes do movemento dos fluidos, describindo as
ecuacions xerais dos devanditos movementos. Este cofiecemento proporciona os principios basicos necesarios
para analizar calquera sistema no que o fluido sexa o medio de traballo.

Estes principios son de aplicacién en:

-Desefio de maquinaria hidraulica

-Centrais térmicas e de fluidos de producién de enerxia convencionais e renovables.

- Lubrificacion

- Sistemas de calefaccién e ventilacién, calor e frio.

- Desefio de sistemas de tubaxes.

- Medios de transporte.

- Aerodindmica de estruturas e edificios.

Resultados de Formacion e Aprendizaxe

Code

B4 CG4 Capacidade para resolver problemas con iniciativa, toma de decisions, creatividade, razoamento critico e de
comunicar e transmitir cofecementos, habilidades e destrezas no campo da enxefaria industrial.

B5 CG5 Coflecementos para a realizacién de mediciéns, calculos, valoraciéns, taxaciéns, peritaxes, estudos, informes,
planes de labores e outros traballos analogos.

C8 CE8 Coflecementos dos principios basicos da mecénica de fluidos e a sla aplicacion & resolucién de problemas no
campo da enxefaria. Calculo de tubaxes, canais e sistemas de fluidos.

D2 CT2 Resolucién de problemas.

D9 CT9 Aplicar cofiecementos.

D10 CT10 Aprendizaxe e traballo auténomos.

Resultados previstos na materia

Expected results from this subject Training and Learning
Results
Entender os principios basicos do movemento de fluidos. B4 C8 D9
D10
Capacidade para calcular tubaxes e canles. B5 C8 D2
D9
D10
Capacidade para cofiecer e dominar as ferramentas coas que se abordan os problemas de fluxos B4 C8 D2
de fluidos. B5 D9
D10
Capacidade para manexar medidores de magnitudes fluidas. B5 C8 D9
D10
Contidos
Topic

Paxina 76 de 197


http://moovi.uvigo.gal

1.- Conceptos fundamentais dos fluidos

1.1.- Concepto de fluido.

1.2.- Hip6tese de medio continuo.

1.3.- Viscosidade.

1.4.- Reoloxia basica: lei de Navier-Poisson e lei de Newton da viscosidade.
1.5.- Presidn e carga: estatica, dindmica e piezométrica.

1.6.- Forzas sobre fluidos: volumétricas e superficiais.

1.7.- Tensor de esforzos sobre unha particula fluida.

1.8.- Outras propiedades de interese en mecanica de fluidos.

2.- Estudio xeral do movemento dos fluidos

2.1.- Enfoques clasicos: Euler vs. Lagrange.

2.2.- Concepto de campo de velocidade.

2.3.- Cinematica basica: aceleracién e tensor de variacién da velocidade.
Liflas de traxectoria e corriente.

2.4.- Tensions e deformaciéns da particula fluida: relacién co tensor de
variacién da velocidade.

2.5.- Clasificacién de fluxos de fluidos:

- segundo condiciéns cinematicas

- segundo condiciéns xeométricas

- segundo condiciéns mecdanicas de contorno

- segundo condiciéns do movemento interno

2.6.- Sistema vs. volume de control

2.7.- Integrais estendidas a volumes fluidos: Teorema do transporte de
Reynolds.

2.8.- Relaciéns integrais para un volume de control: conservacion da
masa, conservacién da cantidade de movemento e conservacién da
enerxia.

2.9.- Relaciéns diferenciais para unha particula fluida: continuidade e
segunda lei de Newton. Ecuaciéns de Navier-Stokes. Ecuacién da enerxia.
2.10.- Casos particulares: ecuacion de Euler, teorema de Bernoulli, fluxo
incompresible, vorticidade e irrotacionalidade.

3.- Andlise dimensional y similitude fluido-
dinamica.

3.1.- Introducién & andlise dimensional.

3.2.- Teorema Pi de Buckinghan.

3.3.- Grupos adimensionais de importancia na Mecénica de Fluidos:
significacién fisica.

3.4.- Similitude: parcial e total. Efecto de escala.

4.- Movemento laminar

4.1.- Introduccién.

4.2.- Ecuaciéns de Navier-Stokes simplificadas: movemento estacionario
unidireccional de liquidos.

4.3.- Casos particulares: Fluxo de Couette e fluxo de Hagen-Poiuseuille.
4.4.- Pérdida de carga en réxime laminar: factor de friccién.

5.- Movemento turbulento

5.1.- Introduccién.

5.2.- Enfoque estatistico da turbulencia.

5.3.- Modelos RANS para a turbulencia.

5.4.- Outros modelos para a turbulencia de interese.

5.5.- Nocién de capa limite.

5.6.- Tratamento practico-experimental da pérdida de carga en réxime
trubulento:

- Diagrama de Nikuradse

- Diagrama de Moody

- Férmulas empiricas para fluxo en tubaxes

6.- Movementos de liquidos en tubaxes de
seccién variable

6.1.- Introducién

6.2.- Perdas de carga localizadas:

- Perda 4 entrada dun tubo

- Perda nun tubo & saida

- Perdas en valvulas

- Perda en cébados e outros elementos adaptadores singulares.
- Perdas en valvulas

7.- Sistemas de tubaxes

7.1.- Sistemas de tubaxes: serie e paralelo.

7.2.- Redes de tubaxes: ecuaciéns de no e ecuaciéns de malla.
7.3.- Acople sistema-bomba.

7.4.- Transitorios en tubaxes:

- Tempo de baleirado dun recipiente

- Establecemento do réxime permanente nunha tubaxe

- Introducién ao golpe de ariete

Paxina 77 de 197



8.- Fluxo permanente en canles 8.1.- Introducién.
8.2.- Perdas de enerxia.
8.3.- Ecuacidns para fluxo permanente uniforme: Seccién mais eficiente.
8.4.- Ecuacidns para fluxo permanente non uniforme.
8.5.- Ecuacion da enerxia en transiciéns.
8.6.- Salto hidraulico.
8.7.- Medicién de fluxo e regulacién: comportas.

9.- Experimentacién con fluxos fluidos. 9.1.- Medicién da presién:
Dispositivos de medida. - Mandémetro simple

- Mandémetro Bourdon.

- Transductores

9.2.- Medicién da velocidade:
- Tubo de Pitot
- Tubo de Pitot-Prandt
- Anemédmetros de rotacién
- Anemdmetos de fio quente
- Anemdmetros sénicos e laser
9.3.- Medida de caudal:
- Medidores de presion diferencial
- Qutros fluxémetros de uso frecuente.
10.- Practicas de laboratorio 10.1.- Perda de carga e medida do caudal
- Medida de caudal con venturi.
- Medida de caudal con placa de orificio
- Determinacién do coeficiente de friccién.
- Perdas de carga en cébados.
- Perdas de carga en valvulas.
10.2.- Chorro libre:
- Experimentacién con tubo Pitot.
- Visualizacion do perfil de velocidades.
- Turbulencia en fluxos non confinados
- Aplicacion da lei de conservacién da cantidade de movemento.
10.3.- TUnel de vento
- Visualizacién da distribucién de presiéns ao redor de corpos en fluxo
externo.
- Resistencia de forma e resistencia de friccién
- Célculo dos coeficientes aerodindmicos adimensionais mais relevantes.
10.4.- Analise de transitorios en instalaciéns
- Visualizacién do fenémeno do golpe de ariete
- Analise do desefio dun tanque ou cheminea de equilibrio.
10.5.- Experimento de Osborne Reynolds
- Visualizacion da transicion de réxime laminar a turbulento.

Planificacion

Class hours Hours outside the Total hours
classroom
Leccion maxistral 30 60.5 90.5
Resolucién de problemas de forma auténoma 0 27 27
Resolucién de problemas 14 0 14
Practicas de laboratorio 3 10 13
Exame de preguntas de desenvolvemento 2.5 0 2.5
Exame de preguntas de desenvolvemento 1.5 0 1.5
Exame de preguntas de desenvolvemento 1.5 0 1.5

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description
Leccién maxistral Explicanse os fundamentos de cada tema para posterior resolucién de problemas practicos.
Poderanse realizar actividades como:
Sesién maxistral
Lecturas
Revisién bibliografica
Resumen
Esquemas
Solucién de problemas
Conferencias
Presentacién oral
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Resolucién de Aplicaranse os conceptos desenvolvidos de cada tema 4 solucién de exercicios. Inclie actividades
problemas de forma tales como:
auténoma Lecturas
Solucion de problemas
Estudo de casos practicos
Resolucién de Aplicasese os conceptos desenvolvidos en cada tema na resolucién dos exercicios
problemas
Practicas de laboratorio Aplicaranse os conceptos desenvolvidos de cada tema 4 realizacidn de practicas de laboratorio.
Fundamentalmente, realizaranse actividades de experimentacién, ainda que tamén poderan
realizarse:
Casos practicos
Simulacién
Solucién de problemas
Aprendizaxe colaborativo

Atencion personalizada
Methodologies Description

Leccién maxistral Os profesores publicaran o seu horario de titorias a primeira semana de curso na plataforma de
teledocencia. A existencia deste horario preasignado, non supén que non se poidan celebrar fora do
mesmo, sempre de mutuo acordo entre alumno e profesor. As titorias poderan levarse a cabo de
forma presencial ou non presencial, mediante medios telematicos habituais (correo-e, foros da
plataforma de teledocencia, etc.) ou mediante as ferramentas que a universidade pofia &
disposicién de alumnos e profesores para tal fin (aulas e despachos virtuais, etc.).

Resolucién de Os profesores publicardn o seu horario de titorias a primeira semana de curso na plataforma de
problemas de forma teledocencia. A existencia deste horario preasignado, non supdn gue non se poidan celebrar fora do
auténoma mesmo, sempre de mutuo acordo entre alumno e profesor. As titorias poderan levarse a cabo de

forma presencial ou non presencial, mediante medios telematicos habituais (correo-e, foros da
plataforma de teledocencia, etc.) ou mediante as ferramentas que a universidade pofia &
disposicién de alumnos e profesores para tal fin (aulas e despachos virtuais, etc.).

Practicas de Os profesores publicardn o seu horario de titorias a primeira semana de curso na plataforma de

laboratorio teledocencia. A existencia deste horario preasignado, non supdn que non se poidan celebrar fora do
mesmo, sempre de mutuo acordo entre alumno e profesor. As titorias poderan levarse a cabo de
forma presencial ou non presencial, mediante medios telematicos habituais (correo-e, foros da
plataforma de teledocencia, etc.) ou mediante as ferramentas que a universidade pofia &
disposicién de alumnos e profesores para tal fin (aulas e despachos virtuais, etc.).

Resolucién de Os profesores publicardn o seu horario de titorias a primeira semana de curso na plataforma de

problemas teledocencia. A existencia deste horario preasignado, non supdn que non se poidan celebrar fora do
mesmo, sempre de mutuo acordo entre alumno e profesor. As titorias poderan levarse a cabo de
forma presencial ou non presencial, mediante medios telematicos habituais (correo-e, foros da
plataforma de teledocencia, etc.) ou mediante as ferramentas que a universidade pofia &
disposicién de alumnos e profesores para tal fin (aulas e despachos virtuais, etc.).

Avaliacion
Description Qualification Training and
Learning
Results
Practicas de laboratorio As mediciéns e os resultados pedidos na memoria de cada préctica, 10 B5 C8 D9
seran avaliados a través dun informe de practicas ou cuestionario D10
tipo test.
Ver outros comentarios para os pesos e o0 método de avaliacién.
Exame de preguntas de Probas escritas que poderdn constar de: cuestiéns tedricas, 40 B4 C8 D2
desenvolvemento cuestidns practicas resolucién de exercicios/problemas, tema a B5 D9
desenvolver e/ou cuestionario tipo test. D10
Ver outros comentarios para o método de avaliacion.
Exame de preguntas de Probas escritas que poderdn constar de: cuestiéns tedricas, 25 B4 C8 D2
desenvolvemento cuestidns practicas resolucién de exercicios/problemas, tema a B5 D9
desenvolver e/ou cuestionario tipo test. D10
Ver outros comentarios para o método de avaliacion.
Exame de preguntas de Probas escritas que poderdn constar de: cuestiéns tedricas, 25 B4 C8 D2
desenvolvemento cuestiéns practicas resolucién de exercicios/problemas, tema a B5 D9
desenvolver ef/ou cuestionario tipo test. D10

Ver outros comentarios para o método de avaliacion.

Other comments on the Evaluation
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A/O alumna/o poderé decidir libremente a metodoloxia de avaliacién (Global ou Continua) dentro do prazo e procedemento
estipulados a tal efecto pola escola ou o coordinador da materia, e en calquera caso de acordo coa normativa vixente.

O problema da eleccién polo alumnado dunha metodoloxia de avaliacion ou outra, de acordo cos pesos maximos
estipulados, maniféstase de forma mdis dramética no caso de dous alumnos que realizan o exame/revalida final e, obtendo
exactamente a mesma cualificacién nel (por exemplo, un 6), un aproba por ter elixido a avaliacion global e o outro suspende
por ter elixido a avaliacién continua e obter sé un 4.2 sobre 10 na media das probas de avaliacién continua.

Para mitigar esta contradicién da normativa no caso de optar por facer unha proba final de revélida, nesta materia
calcularanse para cada estudante en modalidade de avaliacién continua, dlas notas e asignaraselle a mais alta das duas.

Modalidade Avaliacién Continua

No calculo da cualificacién final, consideraranse catro bloques de avaliacién que consistirdn e terdn os seguintes pesos:

e Primeira proba parcial de avaliacién continua, peso: 25%. Proba consistente en cuestiéns tedrico/practicas incluindo
resolucion de exercicios e problemas e/ou tema a desenvolver. Poderian incluir cuestionarios tipo test.

e Segunda proba parcial de avaliacién continua, peso: 25%. Proba consistente en cuestidns tedrico/practicas incluindo
resolucion de exercicios e problemas e/ou tema a desenvolver. Poderian incluir cuestionarios tipo test.

® Proba final de avaliacién continua (revalida), peso: 40%. Proba consistente en cuestiéns tedrico/practicas incluindo
resolucién de exercicios e problemas e/ou tema a desenvolver. Poderian incluir cuestionarios tipo test.

e Pricticas, peso: 10%. Entrega dunha memoria/informe/cuestionario e/ou realizacién de proba oral de a lo menos
unha préctica experimental/TIC a realizar ao longo do curso.

No espirito do pardgrafo anterior, asignarase a nota final de curso a todo o alumnado mediante a seguinte férmula:
Nota-Actas = max {0.6 NC + 0.4 NF, NF + (1/30) NC (10 - NF)}

onde NC é a media ponderada das probas parciais e practicas de avaliacion continua (no rango de 0 a 10) e NF é a nota da
revalida (tamén sobre 10).

Modalidade Avaliacién Global

Farase un exame final na data oficial aprobada en xunta de escola, puntuaciéon maxima: 100%
Qutros

Na convocatoria de segunda oportunidade (extraordinaria de xullo) rexeran a mesma metodoloxia que en primeira
oportunidade, realizdndose unha nova proba de avaliacidn final para o alumnado que vaia por continua e un novo exame
final para o itinerario seguindo a avaliacién global. Na modalidade de avaliacién continua, por tanto, gardase a nota das
probas parciais e de practicas.

No caso de non presentarse a ningln exame final/revalida, a cualificacién serd a de Non Presentado

Calendario de exames

Verificar/consultar de forma actualizada na paxina web do centro:

Compromiso ético

Espérase que o0 alumno presente un comportamento ético adecuado. No caso de detectar un comportamento non ético
(copia, plaxio, utilizacién de aparellos electrénicos non autorizados e outros) considérase que o alumno non reline 0s
requisitos necesarios para superar a materia. Neste caso a cualificacién global no actual curso académico sera de suspenso
(0.0).

Bibliografia. Fontes de informacion

Basic Bibliography

White, Frank M., Mecdnica de Fluidos, 62, McGraw-Hill, 2009

Crespo Martinez, Antonio, Mecanica de fluidos, 12, Thomson, 2006

Paz Penin, Concepciodn et al., Practicas de laboratorio de mecanica de fluidos, 12, Servizo de publicaciéns da UVigo,
2018

Complementary Bibliography

Cengel, Yunus A. and Cimbala, John M., Mecdnica de fluidos : fundamentos y aplicaciones, 42, McGraw-Hill, 2012
Streeter, Victor L. et al, Mecanica de fluidos, 92, McGraw-Hill, 2000

Fox, Robert W. and McDonald, Alan T., Introduccion a la mecdnica de fluidos, 22, Mc-Graw Hill, 1995

Batchelor, G. K., An Introduction to fluid dinamics, Cambridge Mathematical Library edition, Cambridge University Press,
2000
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Heras, Salvador de las, Mecanica de fluidos en ingenieria, 12, Iniciativa Digital Politécnica, 2012

Barrero Ripoll, Antonio et al., Fundamentos y Aplicaciones de la Mecdnica de Fluidos, 12, McGraw-Hill, 2005
Hernandez Krahe, . M, Mecdnica de Fluidos y Maquinas Hidraulicas, 12, Servicio de publicaciones de la UNED, 2000
Aglera Soriano, José, Mecdanica de fluidos incompresibles y turbomaquinas hidraulicas, 12, Ciencia 3, 1996

Recomendacions

Subjects that continue the syllabus

Control e automatizacién industrial/V12G340V01702
Tecnoloxia térmica/V12G340V01802

Programacién avanzada para a enxefiaria/V12G340V01906

Subjects that are recommended to be taken simultaneously
Termodindmica e transmision de calor/V12G380V01302

Subjects that it is recommended to have taken before
Fisica: Fisica 1/V12G380V01102

Fisica: Fisica 11/V12G380vV01202

Matematicas: Alxebra e estatistica/V12G380vV01103
Matematicas: Célculo 1/V12G380V01104

Matematicas: Célculo Il e ecuaciéns diferenciais/V12G380V01204

Other comments

Recoméndase ao alumno:

- Seguimento continuo da materia con unha dedicacién acorde
- Asistencia a clase

- Participar activamente con dubidas e inquedanzas
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IDENTIFYING DATA
Mechanics of materials

Subject Mechanics of
materials
Code V12G360V01404
Study Grado en
programme Ingenieria en
Tecnologias
Industriales
Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 2nd 2nd

Teaching Spanish

language Galician

Department

Coordinator Riveiro Rodriguez, Belén
Filgueira Crespo, Manuel

Lecturers Fernandez Abalde, Félix
Filgueira Crespo, Manuel
Pereira Conde, Manuel
Ponte Sudrez, José

E-mail m.filgueira.crespo@uvigo.es
belenriveiro@uvigo.es
Web http://moovi.uvigo.gal/
General (*)Nesta materia estidiase o comportamento dos sélidos deformables, analizando as relaciéns entre

description  solicitaciéns, tensidns e deformaciéns. Estidianse os principios basicos da Resistencia de Materiais,
especialmente en elementos tipo barra.

Training and Learning Results

Code

B3 CG3 Knowledge in basic and technological subjects that will enable them to learn new methods and theories, and equip
them with versatility to adapt to new situations.

B4 (CG4 Ability to solve problems with initiative, decision making, creativity, critical thinking and to communicate and
transmit knowledge, skills and abilities in the field of Industrial Engineering.

C14 CE14 Knowledge and use of the principles of strength of materials.

D1 CT1 Analysis and synthesis.

D2 CT2 Problems resolution.

D9 CT9 Apply knowledge.

D10 CT10 Self learning and work.

D16 CT16 Critical thinking.

D17 CT17 Working as a team.

Expected results from this subject

Expected results from this subject Training and Learning
Results

To know the differences between rigid solid and elastic solid. B3 Cl4 D1

To know the stress and deformation states in a deformable solid and the relationship between B4 D2
them. D9
Apply the acquired knowledge to the determination of the maximum values of stress at a point of a D10
deformable solid. D16

To know the basic principles governing the Mechanics of Materials. D17

To know the relationships between the different stress resultants and the stresses.
To apply the knowledge acquired to the determination of stress resultant diagrams.
To apply the acquired knowledge about stresses applied to bar elements.

To know the basics about deformations of bar elements.

To apply the knowledge acquired to the dimensioning of bar elements.

Contents
Topic
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1. Introduction of concepts of mechanics needed 1.1 Vectors. Scalar product and cross product of two vectors
for the study of mechanics of materials 1.2 Types of connections
1.3 Moment of a force
1.4 Static equilibrium
1.5 Elements subjected to 2 or more forces
1.6 Distributed forces and centroids of area
1.7 Reduction of a system of forces to one force-couple
1.8 Frames and machines. Trusses.
1.9 Moments and products of inertia
2. Basic principles of elasticity and mechanics of 2.0 Stress and strain. Linear elastic materials
materials 2.1. Normal stress in an axially loaded prismatic bar.
2.2. Equilibrium of a deformable body.
2.3. Stress-Strain diagram of ductile materials. Hooke's Law.
2.4, Stress resultants. Diagrams.
3. Axial Loads 3.1. Normal forces.
3.2. Elastic deformation of an axially loaded member.
3.3. Statically governed problems.
3.4, Statically indeterminate problems.
3.5. Thermal stress and assembly misfits.
4. Buckling 4.1. Fundaments of buckling
5. Bending and shear 5.1 Beams: definition and types. Loads on beams.
5.2 Internal shear forces and bending moments.
5.3 External load, shear force and bending moment relationships.
5.4 Shear and moment diagrams
5.5 Pure bending and non-uniform bending. Hypothesis and limitations.
5.6. Normal stresses in unsymmetric bending.
5.7 Symmetric bending. The flexure formula (Navier's Law).
5.8 Section modulus of a beam. Ideal beam cross-section.
5.9 Deflection of beams and shafts. Slope and deflection.
5.10 Hyperstatic bending.
6. Other forces 6.1. Fundamentals of shear
6.4. Fundamentals of torsion

Planning

Class hours Hours outside the Total hours

classroom

Lecturing 30.5 40 70.5
Laboratory practical 9 23 32
Problem solving 9 9 18
Essay questions exam 3 0 3
Problem and/or exercise solving 0 24.5 24.5

Objective questions exam 2 0 2
*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description
Lecturing Lecture where theoretical principles are presented using digital media, videos and blackboard
Laboratory practical Activities of application of the knowledge to concrete situations and of acquisition of basic skills and
procedural skills related with the subject of study.
Problem solving Resolution of problems related to real case studies

Personalized assistance
Methodologies Description

Laboratory practical The students can ask the lecturers for the clarification of those concepts presented in the lecturers
and practicals, as well as to clarify / discuss any doubts that may appear after the end of the
sessions. The tutoring sessions may be carried out by telematic means (Remote Campus, Faitic, etc.)
under the modality of prior agreement.

Assessment
Description Qualification Training and
Learning
Results
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Laboratory = Attendance and active participation in all the practical classes of the semester will 10 B3 C14 D1

practical be valued, as well as the timely delivery of all the documentation requested in B4 D2
them (reports, internship reports, etc.). The face-to-face part corresponding to each D9
practice takes place on a specific date, so it is not possible to make up for D10
absences. Those practices in which the student presents an official certificate D16
(doctor, court,...) due to unavoidable reasons will be excused. It will be scored with D17

the indicated value, provided that at least 45% of the possible qualification is
reached in the final exam.

Essay Written exam on the official data established by the School. Minimum mark to sum 40 B3 C14 D1
guestions in the final mark is 45% (*) B4 D2
exam D9
(*) This minimum will be reduced to 40% for students who have attended and D10
actively participated in at least 80% of the activities during lectures D16
D17
Problem Throughout the course, 4 problem/exercise bulletins will be established for students 10 B3 C14 D1
and/or to solve independently. These reports must be handed in solved on dates B4 D2
exercise established by the teaching staff of the subject at the beginning of the course. The D9
solving delivery must be made only through the teleteaching platform. D10
D16
D17
Objective Written tests to assess the individual work done by the student throughout the 40 B3 C14 D1
guestions course. 4 tests will be carried out throughout the course on the dates that will be B4 D2
exam communicated to the students as the course progresses. Each test will be valued at D9
10% of the overall grade for the subject, with the total of tests valued at 40% of the D10
final grade. To pass the subject, it will be a necessary condition to achieve at least D16
40% of the mark of this test. Students who do not reach this minimum (40%) may D17

only pass the course through the extraordinary exam (second opportunity under
the global assessment modality).

The indicated value will be scored, provided that at least 45% (*) of the possible
grade is reached in the final exam.

(*) This minimum will be reduced to 40% for students who have attended and
actively participated in at least 80% of the activities during lectures.

Students who opt for the global assessment modality (waiving continuous
assessment) will take a final exam consisting of: i) developmental questions; ii)
questions of a conceptual nature (presumably test-type). This final exam will be
assessed with 100% of the final grade of the subject (60% problem-solving section;
40% questionnaire).

Other comments on the Evaluation

Ethical Commitment: The student is expected to demonstrate appropriate ethical behavior. If unethical behavior is detected
(copying, plagiarism, use of unauthorized electronic devices and others), they consider that the student does not meet the
necessary requirements to pass the subject. In this case, the overall grade of this course will be suspended (0.0).

The use of any electronic device will not be allowed during the assessment tests unless expressly authorized. The fact of
introducing an unauthorized electronic device into the exam room will be considered a reason for not passing the subject in
this academic year and the overall grade (0.0) will be suspended.

In case of discrepancies between the different translations of this document, Galician version will be taking into account.

Sources of information

Basic Bibliography

Manuel Vézquez, Resistencia de materiales,

Complementary Bibliography

Hibbeler, R., Mecdnica de materiales,

Ortiz Berrocal, L., Resistencia de materiales, Ed. McGraw-Hill,

Gonzalez Taboada, J.A., Tensiones y deformaciones en materiales eldsticos, Ed. Autor,

Gonzdlez Taboada, J.A., Fundamentos y problemas de tensiones y deformaciones en materiales elasticos, Ed.
Autor,

Recommendations

Other comments
Requirements: To enroll in the subject, it is necessary to have passed or be enrolled in all the subjects of the courses below
the course in which this subject is scheduled.

Paxina 84 de 197



IDENTIFYING DATA

Termodinamica e trasmision de calor

Subject Termodindmica e
trasmisién de calor
Code V12G360V01405
Study Grao en Enxefaria
programme en Tecnoloxias
Industriais
Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 2 2C
Teaching  Casteldn
language
Department Enxefiaria mecénica, maquinas e motores térmicos e fluidos

Coordinator Moran Gonzalez, Jorge Carlos

Santos Navarro, José Manuel

Lecturers  Diz Montero, Rubén

Moran Gonzalez, Jorge Carlos

E-mail jmoran@uvigo.es
josanna@uvigo.gal
Web
General Na prdctica totalidade dos procesos industriais requirese a aplicacién dos Principios da Termodinédmica e da

description Transferencia de Calor. O cofiecemento destes principios é basico en Enxefiaria Térmica. Por exemplo, para a

realizacién dunha andlise enerxética (con determinacién do rendemento enerxético e *exergético) de sistemas
de potencia para a xeracion de electricidade (ciclo combinado con *turbina de vapor e de gas), un ciclo de
potencia mecanica, un ciclo en bomba de calor, etc. O cofiecemento de se un proceso termodinamico pode
ocorrer ou non na realidade é imprescindible para o desefio de novos procesos, asi como o cofiecemento das
maéximas prestaciéns que se poden obter nos diferentes dispositivos que compofien unha instalacién
enerxética, e cales son as causas que imposibilitan obter esas maximas prestacidns. Ademais, o estudo das
propiedades termodindmicas dos fluidos de traballo que circulan polos dispositivos, auga, aire, *refrigerantes,
gases e mestura de gases, é indispensable para analizar o comportamento dos sistemas térmicos. Asi mesmo,
o estudo do procedemento a seguir para a andlise enerxética de instalacidons enerxéticas de sistemas de
refrixeracion, acondicionamento de aire e en procesos de combustién é de gran interese.

Doutra banda, é interesante para o alumno cofiecer os mecanismos polos cales se produce a transferencia da
enerxia, principalmente debido a unha diferenza de temperaturas, centrandose en determinar a maneira e a
velocidade & que se produce ese intercambio de enerxia. Neste sentido preséntanse o tres modos de
transferencia de calor e os modelos matematicos que permiten calcular as velocidades de transferencia de
calor. Asi se pretende que os alumnos sexan capaces de expor e resolver problemas *ingenieriles de
transferencia de calor mediante o uso de ecuaciéns *algebraicas. Tamén se pretende que os alumnos cofiezan
outros métodos matematicamente mais complexos de resolucién de problemas

de transferencia de calor e saiban onde atopalos e como usalos en caso de necesitalos.

Resultados de Formacion e Aprendizaxe

Code

B4

CG4 Capacidade para resolver problemas con iniciativa, toma de decisiéns, creatividade, razoamento critico e de
comunicar e transmitir cofecementos, habilidades e destrezas no campo da enxefaria industrial.

B5 CG5 Coflecementos para a realizacién de mediciéns, calculos, valoraciéns, taxaciéns, peritaxes, estudos, informes,
planes de labores e outros traballos analogos.

B6 CG6 Capacidade para o manexo de especificacions, regulamentos e normas de obrigado cumprimento.

B7 CG7 Capacidade para analizar e valorar o impacto social e ambiental das solucidns técnicas.

B11l CG11 Cofiecemento, comprension e capacidade para aplicar a lexislacion relativa a instalaciéns industriais.

C7 CE7 Cofiecementos de termodindmica aplicada e transmisién de calor. Principios basicos e a sta aplicacién a resolucién
de problemas de enxefiaria.

D2 CT2 Resolucién de problemas.

D7 CT7 Capacidade de organizar e planificar.

D9 CT9 Aplicar cofiecementos.

D10 CT10 Aprendizaxe e traballo auténomos.

D17 CT17 Traballo en equipo.

Resultados previstos na materia

Expected results from this subject Training and Learning

Results
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Capacidade para cofiecer, entender e utilizar os *prinicpios e fundamentos da termodindmica B5 C7 D2
aplicada B6 D7
B7 D9
D10
D17
Capacidade para cofiecer e *entendr o principio e fundamentos da *transmision da calor B5 C7 D2
B6 D7
B7 D9
B11l D17
Capacidade para cofiecer e entender os principios e fundamentos de equipos e xeradores térmicos B4 C7 D2
B5 D7
B6 D9
B7 D10
D17
Analizar o funcionamento de sistemas térmicos, como sistemas de bomba de calor e ciclos de B4 C7 D2
refrixeracién ou ciclos de potencia, identificando compofientes, asi como os ciclos empregados B5 D7
para obter altas prestaciéns B6 D9
B7 D17
Bl1l
Contidos
Topic
REVISION DO PRIMEIRO E SEGUNDO PRINCIPIO
DA TERMODINAMICA
PROPIEDADES DE SUSTANCIAS PURAS: MANEXO
DE TABOAS E *DIAGRAMAS
ANALISE DE SISTEMAS ABERTOS SEGUNDO A
PRIMEIRA E SEGUNDA LEI DA TERMODINAMICA
APLICACIONS DA ENXENARIA TERMODINAMICA:
CICLOS DE POTENCIA E CICLOS DE
REFRIXERACION
CONCEPTOS E PRINCIPIOS FUNDAMENTAIS DA
TRANSMISION DE CALOR
TRANSMISION DE CALOR POR CONDUCION.
CONDUCION EN REXIME PERMANENTE
*UNIDIRECCIONAL
TRANSMISION DE CALOR POR *CONVECCION:
FUNDAMENTOS E CORRELACIONS DE
*CONVECCION
TRANSMISION DE CALOR POR RADIACION:
PRINCIPIOS XERAIS. RADIACION TERMICA
APLICACIONS INDUSTRIAIS: INTERCAMBIADORES
DE CALOR
Planificacion
Class hours Hours outside the Total hours
classroom
Lecciéon maxistral 32.5 65 97.5
Practicas de laboratorio 6 0 6
Resolucién de problemas de forma auténoma 0 18.5 18.5
Resolucién de problemas 12 12 24
Resolucién de problemas e/ou exercicios 0 3 3
Exame de preguntas obxectivas 1 0 1

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description

Leccién maxistral Exposicidn por parte do profesor dos contidos da materia obxecto de estudo, onde se procurara a
maxima participacion do alumno, a través da sta implicacion directa na formulacién de cuestions

e/ou problemas,

Practicas de laboratorio Experimentacion de procesos reais en laboratorio e que complementan os contidos que se

imparten na materia

Resolucién de Resolucién de problemas e/ou exercicios relacionados coa materia que o alumno levara a cabo
problemas de forma mediante a consulta da bibliografia
auténoma
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Resolucién de Resolucién de problemas e/ou exercicios relacionados coa materia que o alumno realizard en aula
problemas e/ou laboratorio. Resolveranse problemas de caracter "tipo" e/ou exemplos practicos. Salientarase
o traballo en expor métodos de resolucién e non nos resultados.

Atencidn personalizada
Methodologies Description

Leccién maxistral Formulacién de dibidas en horario de *tutorias. O alumno expord, durante o horario dedicado s
*tutorias, as dubidas concernentes aos contidos que se desenvolven na materia, e/ou exercicios
ou problemas que se expofian relativos & aplicacién dos contidos

Practicas de laboratorio Formulacién de dibidas en horario de practicas. O alumno expord, durante o horario dedicado &s
practicas, as dubidas relativas aos conceptos e desenvolvemento das citadas practicas

Resolucién de problemas Formulacién de dubidas en horario de *tutorias. O alumno expord, durante o horario dedicado 4s
*tutorfas, as dubidas concernentes aos contidos que se desenvolven na materia, e/ou exercicios
ou problemas que se expofian relativos & aplicacién dos contidos

Avaliacion
Description Qualification Training and
Learning
Results
Resolucién de Consistira na realizacién de distintos exercicios ao longo do periodo lectivo 70-80 B4 C7 D2
problemas e/ou aprobado polo centro, consistente na resolucién de problemas de resposta B5 D7
exercicios extensa, ou exercicios e/ou cuestidns tedricas, relativos aos contidos da B6 D9
materia desenvolvida en tempo/condicidns establecido/as polo profesor. B7 D10
Cada unha destas actividades non superara o 40% da cualificacién final da
materia.
Os alumnos deben desenvolver, relacionar, organizar, xustificar e presentar
os cofiecementos que tefien sobre os contidos da materia en respostas
argumentadas.
Resultados de aprendizaxe: Capacidade para cofiecer, entender e utilizar os
principios e fundamentos da termodinédmica aplicada e a transmision de
calor, argumentando as solucidns propostas
Exame de Ao longo do periodo lectivo realizaranse varias actividades baseadas en 20-30 B6 C7 D2
preguntas probas escritas ou orais de resposta curta. D7
obxectivas D9

Resultados de aprendizaxe: Capacidade para comprender, comunicar e D10
transmitir conecementos, habilidades e destrezas no campo da
termodindmica aplicada e a transmisién de calor

Other comments on the Evaluation

Todos os dias lectivos consideraranse probables e susceptibles de incluir algunha actividade de avaliacién continua. Estas
actividades seran notificadas con suficiente antelacién, e realizaranse dentro do horario lectivo aprobado polo centro,
durante as sesidns en aula e/ou sesiéns de problemas e/ou laboratorio que tefien lugar ao longo do curso. Caso de
insuficiencia de medios, o profesorado articulard o mecanismo de planificacién que garanta o mellor axuste ao horario.

Rexerase a realizacién destas actividades avaliacién continua en tempo/condicidns establecido/as polo profesor.
Modalidade de Avaluacién Global.

0 alumnado que o seu eleccién sexa a modalidade de avaliacién global debera obter oficialmente a renuncia & modalidade
de avaliacién continua, utilizando as canles previstas pola escola, e sera avaliado dentro do prazo de probas oficiais (dUas
oportunidades de avaliacién do curso) marcado no calendario académico do curso nas datas oficiais fixadas polo centro.

Esta modalidade de avaliacién global tendra en conta todos os contidos impartidos na materia, tanto os que impartiron as
clases docentes de teoria, sesidns de problemas e practicas de laboratorio, e supord o 100% da nota maxima.

Constard de dous partes:

1.- Proba escrita consistente na resolucion de problemas de resposta extensa, relativos aos contidos da materia
desenvolvida e en tempo/condicidns establecido/as polo profesor,e onde os alumnos deben desenvolver, relacionar,
organizar, xustificar e presentar os cofiecementos que tefien sobre os contidos da materia a través de respostas
argumentadas. O peso sobre a cualificacién final serd do 70-80%
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2.- Unha proba especifica que incluird tanto os contidos impartidos nas sesidns de teoria como das sesiéns practicas de
laboratorio. Consistird en cuestions tedricas e/ou realizacién dunha proba test de preguntas onde o alumno debera
transmitir os cofiecementos, habilidades e destrezas relativos aos contidos tedricos da materia. Non se permitird ningunha
clase de formulario ou similar, nin calculadora nesta proba especifica. O peso sobre a cualificacién final serd do 20-30%.

Calquera evidencia deste tipo de proba, escrita e/ou especifica, consideraranse avaluable e se lles tendrd en conta para
a cualificacion final.

Criterios de cualificacion

En todo caso, é necesario obter unha nota final igual ou superior a 5 puntos para superar a materia, en calquera das duas
oportunidades de avaliacién (ordinaria e extraordinaria).

0 alumnado deberd xustificar ou argumentar todos os resultados que se propofian nas soluciéns propostas nos problemas
de resposta longa. Non se dard ningln resultado por "sobreentendido” e terase en conta o desenvolvemento explicativo
utilizado para chegar a solucién proposta.

Na oportunidade de avaliacién ordinaria, a cualificacion do alumnado (CF), seguindo a modalidade de avaliacién continua,
calcularase sumando as diferentes notas obtidas nas sucesivas actividades de avaliacién continua. Se a sua eleccién é a
modalidade de avaliacién global, a nota do alumno (CF) determinarase considerando a suma das notas da parte da proba
escrita e da especifica.

0 alumnado que non superase a materia en a oportunidade ordinaria, en & oportunidade extraordinaria de avaliacién, sera
avaliado sobre todos os contidos impartidos na materia, tanto os impartidos nas clases tedéricas como nas sesiéns de
problemas e nas practicas de laboratorio, e terd unha puntuacién de 100 % da nota maxima.

Utilizarase un sistema de cualificacién numérica de 0 a 10 puntos segundo a lexislacién vixente (RD 1125/2003, do 5 de
setembro, BOE do 18 de setembro).

CONVOCATORIA DE FIN DE CARREIRA:

poderan ter un formato de exame distinto ao detallado anteriormente. Realizarase mediante un exame escrito no que se
abordaran os aspectos mais relevantes da materia, tanto en cuestiéns tedricas como mediante problemas de resolucién
numérica que permitirdn obter o 100% da avaliacion e debera ser un minimo do 50%. chegou a superar o tema

Todas as probas deberan realizarse con boligrafo ou boligrafo, preferentemente azul. Non se permitird a entrega destas
probas a lapis ou boligrafo vermello. Non se permitird o uso de dispositivos electrénicos como tabletas, teléfonos
intelixentes, reloxos intelixentes, portatiles, etc. en todas as probas, xa sexan de avaliacién continua ou de avaliacién global.
ou dispositivos similares non autorizados

Compromiso ético.

Espérase que o alumnado presente un comportamento ético adecuado. No caso de detectarse comportamentos pouco
éticos (copia, plaxio, uso de dispositivos electrénicos non autorizados, etc.), considerarase que o alumnado non relne o0s
requisitos necesarios para superar a materia. Neste caso, a nota global deste curso académico sera de suspenso (0,0).

Non se permitird o uso de ningln dispositivo electrénico durante as probas de avaliacién, salvo autorizacién expresa. O feito
de introducir na aula de exames un dispositivo electrénico non autorizado tera a consideraciéon de motivo de non superacién
da materia neste curso académico e a nota global sera suspensa (0,0).

Bibliografia. Fontes de informacion

Basic Bibliography

Cengel, Yunus y Boles, Michael, Termodinamica, 72 Edicién, McGraw-Hill, 2012

Cengel Y.A., y Ghajar A.)., Transferencia de Calor y Masa. fundamentos y aplicaciones, 42 edicién, McGraw-Hill, 2011
Cengel Yunus A., Boles Michael A., Thermodynamics : an engineering approach, 7th ed, McGraw-Hill, 2011
Cengel, Yunus A., Heat and mass transfer: a practical approach, 4th ed, McGraw-Hill, 2011

Complementary Bibliography

Moran M.J. y Shapiro H.N., Fundamentos de Termodindmica Técnica, 22 edicién - castellano, Ed. Reverté, 2004
Wark, K. y Richards, D.E., Termodinamica, McGraw-Hill, 2010

Merle C. Porter y Craig W. Somerton, Termodinamica para ingenieros, McGraw-Hill/Interamericana de Espafa, 2004
Kreith J. y Bohn M.S, Principios de Transferencia de Calor, 2001,

Mills A.F., Transferencia de calor, 1995

Cengel Y.A., Introduction to Thermodynamics and Heat Transfer, McGraw-Hill, 2008

Incropera F.P. y DeWitt D.P, Introduction to Heat Transfer, 2002
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Recomendacidns

Subjects that it is recommended to have taken before
Fisica: Fisica 1l/V12G340V01202

Matematicas: Célculo 1/V12G340V01104

Matematicas: Calculo Il e ecuaciéns diferenciais/V12G340V01204

Other comments
Para matricularse nesta materia sera necesario ter superado ou estar matriculado de todas as materias de cursos inferiores
a0 curso no que estd emprazada esta materia

Dada a limitacién de tempo da materia Termodindmica e Transmisién de Calor, recoméndase que o alumno supere a
materia Fisica Il de 12 Curso ou que tefia os cofiecementos dos Principios de la Termodinamica equivalentes.
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IDENTIFYING DATA

Applied electrotechnics

Subject Applied
electrotechnics

Code V12G360V01501
Study Grado en
programme Ingenieria en
Tecnologias
Industriales
Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 3rd 1st
Teaching Spanish
language
Department

Coordinator Gonzdlez-Viso Pulido, José Jaime
Lecturers  Gonzélez-Viso Pulido, José Jaime

E-mail jose.jaime.gonzalez-viso.pulido@uvigo.es
Web http://moovi.uvigo.gal/
General The objective of Applied Electrotechnic is to complete the training of the students of the Degree of Engineering

description in Industrial Technologies in what is related with Theory of Circuits and Electric Machines. This subject will
provide them specific tools to analyse and evaluate the behaviour of the electric circuits in stable and
transitory regime.
The subject is conceived to provide the necessary knowledge and competencies to be able to be taught some
subjects in the 3rd and 4rd years of the Degree.
The students would have studied previously the subjects [JBasics of Theory of Circuits and Electric Machines[]
and [JCalculus I and II[] because some of the information provided in these subjects will be necessary to follow,
without and extra effort, Applied Electrotechnic

Training and Learning Results

Code

B3 CG3 Knowledge in basic and technological subjects that will enable them to learn new methods and theories, and equip
them with versatility to adapt to new situations.

C22 CE22 Applied knowledge of electrical engineering

D1 CT1 Analysis and synthesis.

D2 CT2 Problems resolution.

D6 CT6 Application of computer science in the field of study.

D10 CT10 Self learning and work.

D14 CT14 Creativity.

D17 CT17 Working as a team.

Expected results from this subject
Expected results from this subject Training and Learning
Results

To understand the behaviour of the electric circuits in case of a change of the working conditions B3  C22 D1
D2
D6
D10
D14
D17

To master the actual techniques for the analysis of 3-phase balanced and unbalanced electric B3 C22 D1

circuits D2
D6
D10
D14
D17

To know the measurement and data register techniques in the real electric circuits B3 C22 D1
D2
D6
D10
D14
D17
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To acquire analysis skill to evaluate the cisruits working under fault conditions. These skills will be B3 C22 D1

applied to the study of the electrical transformers. D2
D6
D10
D14
D17

Contents

Topic

UNIT I: 3-PHASE CIRCUITS, POWER 0 Introduction: Generators, loads and 3-phase circuits

MEASUREMENTS AND REACTIVE POWER [ Balanced 3-phase circuits. Voltages and currents.

COMPENSATION. 0 Conversion of 3-phase sources and loads.

This Unit will allow the student to understand how[] Analysis of balanced 3-phase circuits.
to analyse 3-phasecircuits under much balanced [] Powers in balanced 3-phase circuits. Compensation.
or unbalanced conditions {1 Analysis of unbalanced 3-phase circuits.
Initially the unit covers the basic concepts for the
analysis of balanced circuits. It continues
covering unbalanced circuits, the different
methods to measure the electrical powers and
the compensation of reactive power.
UNIT II: TRANSFORMERS 0 Analogies between electric and magnetic circuits.
This Unit will allow the student to learn about the [] Introduction to the transformers: constructive aspects.
constructive characteristics of the transformers, [] The ideal transformer.
to determine his characteristic parameters and to [] Operation of the real transformer.
understand the machine main properties and his [] Equivalent circuit of the single-phase transformer real: e.m.f's and
utilization in the electric systems. voltages.
[] No-load and in short-circuit tests of the transformer.
[ Voltage drops , losses and performance of a transformer.
0 Autotransformers.
[] 3-phasetransformers: Constitution, conection diagrams and tests.
[ Instrument transformers.

Planning
Class hours Hours outside the Total hours
classroom

Laboratory practical 9 9 18
Practices through ICT 9 9 18
Problem solving 9 18 27
Lecturing 20 60 80

Essay questions exam 7 0 7

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Laboratory practical Experimental solving of of proposed lab tests, realization of measurements and presentation of
results.

Practices through ICT ~ [J Simulacién by means of computer programs of 3-phase circuits and transformers.

Problem solving [ Students solving of proposed exercises. Personal guidance if required

Lecturing The usual master lessons

Personalized assistance
Methodologies Description

Lecturing The doubts and questions that can arise during the classes or personal assignments of the students
will be solved either in situ or during the tuition hours. The tuition personal attention should be
required by e-mail.

Laboratory practical The doubts and questions that can arise during the classes or personal assignments of the students
will be solved either in situ or during the tuition hours. The tuition personal attention should be
required by e-mail.

Practices through ICT The doubts and questions that can arise during the classes or personal assignments of the students
will be solved either in situ or during the tuition hours. The tuition personal attention should be
required by e-mail.

Problem solving The doubts and questions that can arise during the classes or personal assignments of the students
will be solved either in situ or during the tuition hours. The tuition personal attention should be
required by e-mail.
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Assessment

Description Qualification Training and
Learning
Results
Essay Continuous assessment (100%): At the end of each subject the student will perform a 100 B3 C22 D1
questions test that will be scored from 0 to 10 points. The passing grade is 5. The test will assess D2
exam theoretical issues and practical exercises. In each test the student can reach 50% of D6
the final grade. The passed partial tests are released from the corresponding part in D10
the final exam. For students who pass all tests, the final grade will be the weighted D14
average of the marks of the partial tests. Students who fail or fail to submit any or all D17

partial tests, will take a final exam in the official exam that will be graded from 0 to 10
points. To pass the subject it is necessary to achieve a minimum grade of 3 points in
each unit. The students approved by partial tests can modify the note and also present
the final test. The examination will indicate the dates and places of publication of
grades and revisions.

Other comments on the Evaluation

The student only has to take the failed partial in the July exam. The July final mark will be calculated equally as for the first
final mark.

Sources of information

Basic Bibliography

Parra V.M., Ortega J., Pastor A. y Pérez-Coyto A, Teoria de Circuitos, UNED,

Gonzdlez E., Garrido C. y Cidras ], Ejercicios resueltos de circuitos eléctricos, Térculo Ediciéns,

Fraile Mora, Jesls, Maquinas Eléctricas, McGraw-Hill,

JesUs Fraile Mora y Jesus Fraile Ardanuy, Problemas de Maquinas Eléctricas, McGraw-Hill/InterAmericana de Espafa,
Complementary Bibliography

Recommendations
Subjects that continue the syllabus
Electrical machines/V12G360V01605

Subjects that it is recommended to have taken before
Physics: Physics 2/V12G360V01202

Mathematics: Calculus 2 and differential equations/V12G360V01204
Basics of circuit analysis and electrical machines/V12G360V01302

Other comments
Requirements: To enrol in this subject is necessary to had surpassed or well be enrolled of all the subjects of the inferior
courses to the course in the that is summoned this subject
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IDENTIFYING DATA

Enxefaria de materiais

Subject Enxefaria de
materiais

Code V12G360V01502

Study Grao en Enxefaria

programme en Tecnoloxias
Industriais

Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 3 1c

Teaching #EnglishFriendly
language Casteladn

Depa

rtment Enxefaria dos materiais, mecdnica aplicada e construcion

Coordinator Pérez Vazquez, Maria Consuelo

Lecturers Iglesias Rodriguez, Fernando

Pérez Vazquez, Maria Consuelo
Riob6 Coya, Cristina

E-mail mcperez@uvigo.es
Web http://moovi.uvigo.gal/
General Nesta materia preténdese axuntar os fundamentos cientificos que xustifican a relacién entre estrutura,

description propiedades e comportamento, cos aspectos mais tecnoldéxicos da forma en gque esas interacciéons mutuas ven

afectadas polos procesos de elaboracién e polas condiciéns de servizo.

Resultados de Formacion e Aprendizaxe

Code

B3

CG3 Coflecemento en materias bdsicas e tecnoldxicas, que os capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

B4

CG4 Capacidade para resolver problemas con iniciativa, toma de decisidns, creatividade, razoamento critico e de
comunicar e transmitir cofecementos, habilidades e destrezas no campo da enxefaria industrial.

B5

CG5 Cofiecementos para a realizacién de mediciéns, célculos, valoraciéns, taxacions, peritaxes, estudos, informes,
planes de labores e outros traballos analogos.

B6

CG6 Capacidade para 0 manexo de especificacions, regulamentos e normas de obrigado cumprimento.

Bll

CG11 Coflecemento, comprensién e capacidade para aplicar a lexislacién relativa a instalaciéns industriais.

C19

CE19 Coflecementos e capacidades para a aplicacién da enxefaria de materiais.

D1

CT1 Analise e sintese.

D5

CT5 Xestion da informacion.

D7

CT7 Capacidade de organizar e planificar.

D9

CT9 Aplicar coflecementos.

D10

CT10 Aprendizaxe e traballo auténomos.

D15

CT15 Obxectivacion, identificacidon e organizacion.

D17

CT17 Traballo en equipo.

Resultados previstos na materia

Expected results from this subject Training and Learning

Results
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[ Coiiece os principais procesos de conformacién e transformacién de materiais usados na
industria.

0 Demostra capacidade para seleccionar o proceso de elaboracién mais adecuado para a
obtencién de pezas basicas a partir dun material determinado.

[ Cofiece os principais procesos de unién dos materiais usados na industria.

00 Comprende as complexas interrelaciones entre as propiedades dos materiais e 0s procesos de
conformacion e unién para poder optimizar as propiedades e a produtividade nunha ampla marxe

B3 C19 D1
B4 D5
B5 D7
B6 D9
Bll D10
D15
D17

de sectores industriais.

[ Coiiece as caracteristicas dos materiais mais habitualmente empregados en Enxefaria.
[ Cofiece a evolucion dos distintos tipos de materiais e dos procesos para a sla posible

conformacion.

[ Cofiece e aplica os criterios para a selecciéon do material mais adecuado para unha aplicacién

concreta

0 Analiza e propon soluciéns operativas a problemas no dmbito da enxefiaria de materiais.
0 Interpreta, analiza, sintetiza e extrae conclusions e resultados de medidas e ensaios.
[] Redacta textos coa estrutura adecuada aos obxectivos de comunicacién. Presenta o texto a un

publico coas estratexias e os medios adecuados

[ Demostra capacidades de comunicacién e traballo en equipo.

0 Identifica as propias necesidades de informacién e utiliza os medios, espazos e servizos
dispoiiibles para desefar e executar procuras adecuadas ao ambito tematico.

[ Leva a termo os traballos encomendados a partir das orientaciéns basicas dadas polo profesor,
decidindo a duracion das partes, incluindo achegas persoais e ampliando fontes de informacion

Contidos

Topic

Introducion & Enxefiaria de Materiais.
Presentacién da materia.

Tema 1. Fatiga

Concepto e importancia. Caracteristicas das superficies de fractura. Curva
S-N. Criterio de acumulacién do dano de Palmgren-Miner. Efecto da
tensién media: criterios de Gerber e Goodman. Factores que afectan &
vida a fatiga.

Tema 2. Mecanica de fractura.

Integridade estrutural e a sua relacién coa presenza de defectos. Teorias
de Griffith e Irwin. Criterios de fractura en medios eldsticos lineais. Andlise
de tensidéns arredor de gretas: condicidns de tensién plana e de
deformacién plana. Tenacidade de fractura en deformacién plana.
Aplicaciéon da mecanica de fractura 6 crecemento da grieta baixo cargas
ciclicas. Prediccién da vida en servicio.

Tema 3. Termofluencia.

Efecto da temperatura na resistencia mecanica. Curva de fluencia.
Pardmetros de desefio. Ensaios de termofluencia para metais e polimeros.
Dependencia da termofluencia coa tensién e a temperatura. Extrapolacién
de datos. Desenvolvemento de aliaxes resistentes a termofluencia.
Seleccion de materiais. Mecanismos de deformacion.

Tema 4. Fundamentos e tecnoloxia da corrosion.

Importancia econédmico-social. Clasificaciéon dos diferentes procesos de
corrosién. Corrosién electroquimica. Aspectos termodindmicos. Potencial
de electrodo e diagramas de Pourbaix. Aspectos cinéticos. Velocidade de
corrosién. Fendémenos de polarizacién. Pasivacion.

Métodos de control da corrosién: estratexias de disefio, modificacién do
material e/ou medio, proteccién mediante recubrimentos, proteccién
electroquimica (catddica e anddica).

Unidade tematica Il: Técnicas de conformado,
tratamento e unién de metais.

Tema 5: Conformado por fundicién: procesos
avanzados de moldeo.

Caracteristicas tecnoléxicas da fundicién: compacidade, colabilidade e
agretabilidade. Aleaciéns para moldeo. Moldeo direccional, moldeo de
monocristais e metais amorfos. Forxa de metal liquido (Squeeze Casting).
Colado e procesamento de aliaxes semisélidas (Thixofundicion e
thixoforxado).

Tema 6: Resposta dos materiais ao conformado
por deformacién plastica en frio e en quente.

Endurecemento por deformacién plastica. Factores de influencia sobre a
deformacidn pldstica. Eliminacién da acritude: recocido de recristalizacion.
Traballo en quente: restauracion e recristalizacién dindmicas. Estruturas
obtidas por moldeo: efecto da velocidade de enfriamento e elementos de
aliaxe. Conformado en frio e en quente.

Tema 7. Tratamentos térmicos e termomecanicos Temple e templabilidade. Revenido. Temple escalonado (martempering).

Transformacidén isotérmica bainitica (austempering). Tratamentos
termomecanicos: concepto e clasificacion. Tratamentos termomecanicos
de alta e baixa temperatura (laminacién controlada e ausformadado), con
deformacién plastica durante a transformacién (isoformado) e posteriores
a transformacién da austenita (marformado e perlitoformado).
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Tema 8. Metalurxia da soldadura.

Clasificacion de procesos s/AWS. Ciclo térmico: actores de influencia.
Zonas da unién soldada. Solidificacién do bafio de fusidn: epitaxis e
crecemento competitivo. Estructura bruta de solidificacién. Soldadura en
varias pasadas. Zona rexenerada. Zona afectada térmicamente (ZAT).
Materiais endurecidos por solucién sélida. Zona de sobrequecemento.
Materiais endurecidos por acritude recristalizacién e crecemento de gran.
Materiais endurecidos por transformacién. Materiais endurecidos por
precipitacion. Tratamentos térmicos post-soldadura.

Unidade Tematica lll: Materiais estruturais.

Tema 9. Aceros estructurales e inoxidables

Aceiros de uso xeral laminados en quente. Aceiros microaleados. Aceiros
con resistencia mellorada & corrosién atmosférica. Aceiros para temple e
revido. Aceiros para baixas temperaturas. Aceiros inoxidables.
Caracteristicas da pelicula pasiva. Clasificacién

Tema 10. Aleacidns de aluminio

Fortalecemento do aluminio. Clasificacion xeral das aliaxes de aluminio.
Aliaxes de aluminio para forxa. Aliaxes de aluminio para moldeo.

Tema 11. Materiais compostos

Definicién. Vantaxes e limitaciéns. Tipos de materiais compostos. Materiais
Poliméricos reforzados con fibras: propiedades e fabricacién. Materiais
Poliméricos laminados. MMC e CMC.

Temario de practicas

Caracteristicas macrograficas e micrograficas das superficies de fractura.

Practica 1. Fractografia e comportamento a fatiga Microscopia electrénica de varrido. Casos practicos. Fatiga: fundamentos

do ensaio. Obtencién da curva de Wohler. Anélise dos factores de
influencia na resistencia & fatiga. Resolucién de exercicios.

Practica 2. Tecnoloxia da corrosion. Proteccion
anticorrosiva

Técnicas electroquimicas para o estudo dos fenémenos de corrosion.
Estudo metalografico. Técnicas de avaliacién de recubrimentos. Avaliacién
de diferentes mecanismos de fallo.

Practica 3: Estudo metalografico: efecto do
conformado na estrutura do material.

Estruturas obtidas por moldeo: efecto da velocidade de enfriamento e
elementos de aliaxe. Conformado en frio e conformado en quente.

Practica 4: Metalografia de aliaxes tratadas
termicamente

Tratamento térmico dos aceiros. Tratamento térmico das aliaxes lixeiras.

Practica 5: Avaliacion da templabilidade. Ensaio
Jominy.

Obtencién da curva Jominy. Principio, obxectivo e campo de aplicacién.
Metodoloxia de ensaio e expresion de resultados.

Practica 6. Inspeccién mediante liquidos
penetrantes e particulas magnéticas.

Principio, obxectivo e campo de aplicacién. Metodoloxia de ensaio e
informe de inspeccion.

Practica 7. Radiografia industrial e ultrasonidos
(parte 1)

Radiografia industrial. Principio, obxectivo e campo de aplicacién.
Metodoloxia de ensaio. Xeracion de ultrasonidos. Métodos de emisidn-
recepcién e impulso eco. Inspeccién por ultrasonidos: calibracion,
determinacién de espesores pola técnica de ecos multiples.

Practica 8. Inspeccién por ultrasonidos (parte Il).

Exame e verificacién de pezas metélicos con palpador normal.

Avaliacién de estruturas de formigén in situ. Esclerémetro: determinacién
da dureza superficial e relacién coa resistencia a compresién do formigén.
Inspeccién mediante transmisién directa. Determinacién da velocidade de
propagacién en transmisién indirecta. Correlacién entre a velocidade do
pulso ultrasénico e a resistencia.

Planificacion

Class hours Hours outside the Total hours
classroom
Practicas de laboratorio 13 19 32
Traballo tutelado 0 11 11
Seminario 3 3 6
Resolucién de problemas 4 8 12
Leccidon maxistral 33 56 89

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description

Practicas de laboratorio Actividades de aplicacién dos cofiecementos e situaciéns concretas e da adquisicion de habilidades
basicas e procedimentais relacionadas coa materia obxecto de estudo. Desenvélvense en
laboratorios con equipamento especializado.
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Traballo tutelado 0 estudante, de maneira individual ou en grupo, elabora un documento sobre a tematica da
materia ou prepara seminarios, investigaciéns, memorias, ensaios, resumos de lecturas,
conferencias, etc.

Cada grupo de traballo, elaborard un documento sobre a tematica da materia proposta seguindo a
guia de elaboracidn dispoiiible a través da plataforma de teledocencia. Deberan respetarse as
indicacions da guia tanto no referente a sua estructura xeral como na sUa extensién.

Os integrantes do grupo deben levar a cabo unha ampla busqueda bibliografica consultando
diversas fontes de informacidn.

Finalizada a memoria cada estudante participara na exposicién do traballo do seu grupo e
respostard as preguntas plantexadas tanto por o docente como por o resto dos alumnos de outros
grupos, abréndose un debate en relacién & tematica proposta.

Seminario Preténdese facer un seguimento do traballo do alumno, asi como resolver as dificulatades que
atope na comprension dos contidos da asigantura.

Resolucién de Actividade na que o profesor propdn aos alumnos unha serie de problemas e/ou exercicios

problemas relacionados coa materia, para que traballe sobre eles en casa.

0 alumno debe desenvolver as solucidéns adecuadas ou correctas mediante a realizacion de rutinas,
a aplicacién de férmulas ou algoritmos, a aplicacién de procedementos de transformacién da
informacién dispofiible e a interpretacion dos resultados. A resolucién dos problemas farase en
clase, por parte do profesor ou dalgin alumno.

Leccién maxistral Exposicién oral e directa, por parte do profesor, dos cofiecementos fundamentais correspondentes
aos temas da materia en cuestién.

Atencion personalizada
Methodologies Description

Leccién maxistral O/A alumno/a terd unha atencién personalizada a través das horas de titorias do docente. A
atencion personalizada do estudante podera ter lugar ben de xeito presencial, ben a través da
plataforma de Campus Remoto, no despacho virtual do docente.

Practicas de laboratorio O/A alumno/a terd unha atencién personalizada a través das horas de titorias do docente. A
atencién personalizada do estudante podera ter lugar ben de xeito presencial, ben a través da
plataforma de Campus Remoto, no despacho virtual do docente.

Traballo tutelado O/A alumno/a terd unha atencién personalizada a través das horas de titorias do docente. A
atencién personalizada do estudante podera ter lugar ben de xeito presencial, ben a través da
plataforma de Campus Remoto, no despacho virtual do docente.

Seminario non hai grupos C
Avaliacion
Description QualificationTraining and
Learning
Results
Practicas de  As actividades formativas de caracter practico avaliaranse segundo os criterios de 20 D5
laboratorio asistencia e grao de participacién, informes de desenrrolo de practicas e unha D9
proba de avaliacién 6 fin do periodo de imparticién das clases practicas. D10
D15
D17
Traballo Avaliaranse polos informes presentados, e a exposicién en clase dos traballos. 10 B3 D9
tutelado Dado que cada estudante participara en la exposicién del trabajo de su grupo y B4 D10
responderd a la preguntas planteadas tanto por el docente como por el resto de los B11 D15
alumnos de otros grupos, se evaluara tanto la calidad de la memoria presentada D17
como las competencias relativas al trabajo en grupo y a la exposicién/comunicacién
de ideas en el dmbito de la ingenieria.
Leccién Fardse mediante duas probas escritas (preguntas cortas, problemas e tipo test) que 70 B3 D5
maxistral recolla os cofiecementos adquiridos por o alumno ao longo de todo o curso. B4 D7
Unha proba farase durante o periodo de imparticién da materia (30%) e a outra na B5 D9
data fixada polo centro (40%) B6 D10
B11 D15

Other comments on the Evaluation

PRIMEIRA EDICION:

a)Modalidade de Avaliacion continua

A avaliacién continua realizarase durante o periodo de imparticiéon da materia. Para superar a materia o alumno deberd
acadar un 5 ou superior. A contribucién de cada proba a nota é como segue:
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1) Avaliaciéon dos contidos de practicas mediante proba escrita, elaboracién e entrega da memoria de practicas (20% da
cualificacion).

2) Elaboracién e presentacion dun traballo (10% da cualificacion).

3) Primeira proba escrita dos contidos impartidos nas clases non practicas (30% da cualificacién). Esta proba estd
programada para mediados do cuatrimestre de imparticién da materia , na sema habilitada polo Centro.

4) Segunda proba escrita dos contidos impartidos nas clases non practicas (40% da cualificacion). Esta proba levarase a
cabo na data oficial marcada polo centro para realizar a avaliacién global da materia.

Para superar a materia na primeira edicién da acta por avaliacién continua, deberdse acadar un 40% como minimo en cada
unha das probas escritas ou a suma das notas correspondentes as dias probas deberd acadar un minimo de 3,5 puntos , e
dicir, un 50% de 7.

0 alumno, unha vez realizada a primeira proba e non acadar o minimo, poderdse presentar a través da modalidade de
Avaliacién global, renunciando por escrito a avaliacién continua no prazo establecido polos profesores responsables..

b)Modalidade de Avaliacién global.

Aqueles alumnos que renuncien & metodoloxia de avaliacidn continua e polo tanto empreguen a metodoloxia de avaliacién
global, fardn un exame sobre a totalidade dos contidos da materia (impartidos tanto nas clases tedricas como nas
practicas) na data marcada polo centro, sobre unha puntuacién de 10 puntos, sendo preciso acadar 5 puntos.

SEGUNDA EDICION (exame de Xullo):
Na segunda edicién da acta:

a) Agueles alumnos que na edicion anterior se avaliaron pola modalidade da Avaliacién continua, se o desexan, poderan
manter as cualificacions dos apartados 1) e 2). Neste caso, serdn avaliados mediante unha proba escrita, sobre os contidos
impartidos nas clases tedricas. A proba representard un 70% da cualificacién final, sendo preciso acadar un minimo do 50%,
para que a nota desta proba pédase sumar as obtidas nos apartados 1) e 2). Esta proba realizardse na data oficial fixada
polo centro.

b) Modalidade de Avaliacién global: Nesta modalidade o alumno fard unha proba escrita que avaliard a totalidade dos
contidos da materia, impartidos nas clases de teoria e de préacticas. Para superar a materia o alumno deberd obter 5 puntos
sobre 10. Esta proba realizardse na data oficial fixada polo centro para a segunda oportunidade.

Compromiso Etico: Espérase que o alumno/a presente un comportamento ético adecuado, tal como se recolle nos Artigos
39, 40, 41 e 42 do Regulamento sobre a avaliacidn, a calificacion e a calidade da docencia e do proceso de aprendizaxe do
estudantado, aprobado no Claustro do 18 de Abril do 2023. No caso de detectar un comportamento non ético (copia, plaxio,
emprego de aparellos eléctricos non autorizados, e outros) considerarase que 6 alumno non reune os requisitos necesarios
para superar a materia. Neste caso, a cualificacion global non presente curso académico sera de suspenso (0.0).

AVISO: No suposto de haber discrepancias entre as diferentes versiéns lingiisticas da guia, prevalecerd o recollido na
versién de galego.

Compromiso Etico: Espérase que o alumno/a presente un comportamento ético adecuado, tal como se recolle nos Artigos
39, 40, 41 e 42 do Regulamento sobre a avaliacion, a calificacion e a calidade da docencia e do proceso de aprendizaxe do
estudantado, aprobado no Claustro do 18 de Abril do 2023. No caso de detectar un comportamento non ético (copia, plaxio,
emprego de aparellos eléctricos non autorizados, e outros) considerarase que ¢ alumno non reune os requisitos necesarios
para superar a materia. Neste caso, a cualificacién global non presente curso académico sera de suspenso (0.0).

AVISO: No suposto de haber discrepancias entre as diferentes versions linglisticas da guia, prevalecera o
recollido na version de galego.

Bibliografia. Fontes de informacion
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Basic Bibliography

Kalpakjian, S. y Schmid, S. R.,, Manufactura, Ingenieria y Tecnologia, Pearson Educacion,

Mikell P. Groover, Fundamentos de Manufactura Moderna: Materiales, Procesos y Sistemas, Prentice Hall,
Hispanoamericana, S.A,

G. E. DIETER, MECHANICAL METALURGY, McGraw-Hill Book Company,

Complementary Bibliography

Manuel Reina Gémez, Soldadura de los aceros, aplicaciones., Graficas Lormo,

Sindo Kou, Welding Metallurgy, John Wiley &amp;amp;amp;amp;amp;amp;amp; Sons,

GEORGE KRAUSS, STEELS: Heat Treatment and Processing Principles, ASM International,

BROOKS, CH., Principles of the Surface Treatment of Steels., Inc. Lancaster,

M. G. RANDALL, Sintering: Theory and Practice, John Wiley &amp;amp;amp;amp;amp;amp;amp; Sons,
P. Beeley, Foundry Tecnology, Butterworth-Heineman, Ltd.,

Recomendacidns

Subjects that are recommended to be taken simultaneously
Enxefiaria de fabricacién/V12G360V01604

Subjects that it is recommended to have taken before
Fundamentos de sistemas e tecnoloxias de fabricacion/V12G360vV01402
Ciencia e tecnoloxia dos materiais/V12G380V01301

Other comments

Requisitos:

Para matricularse nesta materia é necesario superar ou ben estar matriculado de todas as materias dos cursos inferiores ao
curso no que esta situada esta materia.

En caso de discrepancias, prevalecerd a version en castelan desta guia.
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IDENTIFYING DATA

Physics 3
Subject Physics 3
Code V12G360V01503
Study Grado en
programme Ingenieria en
Tecnologias
Industriales
Descriptors  ECTS Credits Choose Year Quadmester
6 Mandatory 3rd 1st
Teaching Spanish
language Galician
English
Department
Coordinator Lépez Vazquez, José Carlos
Lecturers Fernandez Ferndndez, José Luis
Lépez Vazquez, José Carlos
E-mail jclopez@uvigo.es
Web http://moovi.uvigo.gal/
General The main goals of Physics Il are:
description a) To get a deeper understanding of the physical foundations of engineering, specifically those related to

electromagnetic and wave phenomena.

b) To introduce the use of mathematical tools, in particular vector analysis and differential equations and their
associated boundary value problems, within the framework of problems and models in Physics.

¢) To combine theoretical education and a practical engineering approach, stressing the relevance of
fundamentals to deal with problem analysis and synthesis of solutions in real-life situations.

d) To relate the topics in the fundamentals of electromagnetism and wave phenomena to the contents of other
more technological subjects included in the curriculum for the Degree.

The topics of Physics Ill are, essentially, an introduction to wave phenomena in general (three units) and the
study of classical electromagnetism using an axiomatic approach employing a mathematical treatment based
on differential vector operators (four units).

Training and Learning Results

Code

B10 CG10 Ability to work in a multidisciplinary and multilingual environment.

C2 CE2 Understanding and mastering the basics of the general laws of mechanics, thermodynamics, waves and
electromagnetic fields, as well as their application for solving engineering problems.

D10 CT10 Self learning and work.

Expected results from this subject

Expected results from this subject Training and Learning
Results

To know and to understand the physical foundations of electricity and magnetism as well as of B10 C2

vibrations and waves.

To know and to be able to apply, in simple cases, vector analysis and differential equations of B10 C2

mathematical physics, as problem solving tools within the framework of fundamentals of physics.

To be able to establish efficient strategies and procedures for solving problems in fundamentals of B10 C2

physics related to industrial technologies.

To be able to implement specific solutions in the laboratory to experimental problems in B10 C2 D10

fundamentals of physics.

Contents

Topic

I.1. WAVE MOTION 1.1. Wave phenomena

1.2. Fundamental characteristics of waves
1.3. The wave equation

1.4. Plane waves

1.5. Wavefront and wavevector

1.6. Cylindrical and spherical waves

1.7. Longitudinal and transverse waves
1.8. Huygens' principle

1.9. Reflection and refraction of waves
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I.2. MECHANICAL WAVES

2.1. The nature of mechanical waves
2.2. Longitudinal waves in thin rods
2.3. Longitudinal waves in springs

2.4. Transverse waves in strings

2.5. Power flow and intensity of a wave
2.6. Longitudinal waves in fluids

|.3. DESCRIPTION OF PHYSICAL QUANTITIES BY
MEANS OF VECTOR ANALYSIS

3.1. Differential of arc of a curve

3.2. Scalar fields

3.3. Directional derivative

3.4. Gradient

3.5. Vector fields

3.6. Flux of a vector field

3.7. Solenoidal fields

3.8. Divergence of a vector field

3.9. Ostrogradski-Gauss' theorem or divergence theorem
3.10. Divergence of a solenoidal field
3.11. Circulation of a vector field
3.12. Rotation or curl of a vector field
3.13. Stokes' theorem

3.14. Conservative fields

Il.1. GENERAL EQUATIONS OF
ELECTROMAGNETISM

1.1. Definition of electric and magnetic fields

1.2. Field sources: macroscopic electric charges and currents
1.3. Relations among fields E and B and their sources: Maxwell's equations
1.4. Free charge

1.5. Polarization charge

1.6. Electric current

1.7. Polarization current

1.8. Magnetization current

1.9. Maxwell's equations as a function of fields E, D, B, and H
1.10. Boundary conditions for electromagnetic fields

1.11. Electrodynamic potentials

1.12. The energy law of the electromagnetic field

I.2. TIME-INDEPENDENT FIELDS:
ELECTROSTATICS, STEADY ELECTRIC CURRENT
AND MAGNETOSTATICS

2.1. Fundamental equations of electrostatics
2.2. Electric dipole

2.3. Fundamental equations for steady electric current
2.4. Equations including media properties

2.5. Electrical resistance

2.6. Joule's law

2.7. Electromotive forces and generators

2.8. Potential distribution in a resistor

2.9. Fundamental equations of magnetostatics
2.10. Equations including media properties
2.11. Magnetic forces

2.12. Magnetic circuit

2.13. Magnetic dipole

I.3. ELECTROMAGNETIC INDUCTION AND
QUASISTATIC FIELDS

3.1. Electromagnetism in moving media

3.2. Galilean transformation of electric and magnetic fields
3.3. Electromotive force around a circuit

3.4. Faraday's law of electromagnetic induction

3.5. Definition of quasistatic fields

3.6. Self-inductance and mutual inductance

3.7. Magnetic energy

Il.4. ELECTROMAGNETIC WAVES

4.1. Wave equations for fields E and H

4.2. E.M. monochromatic plane waves in lossless media

4.3. E.M. monochromatic plane waves in lossy media

4.4. Incidence of a plane wave on an interface between two perfect
dielectrics

4.5. Incidence of a plane wave on an interface between a perfect dielectric
and a conductor

1.1 LABS: STRUCTURED ACTIVITY SESSIONS

1.1 Structured activity sessions:

- Experimental data processing (approximate quantities, measurement of
physical magnitudes, error estimation)

- Adequate operation with basic measurement instruments (flex-meter,
micrometer, multimeter (analog and digital), oscilloscope)

- Laboratory experiments with mechanical or electromagnetic waves
(emission and reception of ultrasonic waves, microwaves or light waves,
standing waves along one direction, Michelson interferometer)
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Ill.2 LABS: UNSTRUCTURED ACTIVITY (OPEN LAB) 2.1. Unstructured activity (open lab) sessions:

SESSIONS - A practical problem, formulated with basic initial data, will be assigned to
each working team. Then, under the teacher's supervision, each team
must analyze the problem, select a possible solution and carry it out in the
lab
- For the open lab problems, a diversity of topics and experimental
techniques are considered within the field of wave and electromagnetic
phenomena, in particular, electric current conduction and electromagnetic
induction in quasi-static regime
- As a reference, some open lab problems that can be proposed are:
measuring the electric field on a weakly conducting sheet, numerical
solution of the Laplace equation, measuring the self-inductance of a coil or
a solenoid, measuring the mutual inductance of two coils or two solenoids

Planning

Class hours Hours outside the Total hours
classroom

Lecturing 20 30 50

Problem solving 11.5 30.5 42

Laboratory practical 18 18 36

Essay questions exam 2 0 2

Problem and/or exercise solving 2 0 2

Report of practices, practicum and external practices0 18 18

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing

The main topics of the subject are introduced by the teacher using projected presentations and the
chalkboard, emphasizing the theoretical basis and fundamentals and stressing the critical or key
points. Occasionally, demonstrative experiments or audiovisual material may be employed

Problem solving

Academic problems related to the topics of the subject are formulated and worked out at the
chalkboard by the teacher or the students. By practicing standard schemes, formulas or algorithms
and by analyzing the results, the student must develop adequate skills to be able to obtain the
correct solution to the problem on his/her own at the end of the course

Laboratory practical

Activities for applying the knowledge to particular situations and for developing basic and
procedural skills related to the subject. These activities will be held in specific rooms with
specialized equipment (laboratory and computer rooms)

Personalized assistance

Methodologies

Description

Lecturing

In tutoring hours

Laboratory practical

In tutoring hours

Problem solving

In tutoring hours

Assessment

Description Qualification  Training and

Learning Results

Essay questions Tests that includes open questions on a topic. Students should develop, 50 B10 (2
exam relate, organize and present knowledge on the subject in an argued

response
Problem and/or Test in which the student must solve a series of problems and/or 40 B10 C2 D10
exercise solving exercises in a time/conditions set by the teacher
Report of practices, Each team should write a report on the activities carried out. The report 10 B10 C2 D10

practicum and
external practices

must include the tasks and procedures developed, the results obtained
or the observations taken, as well as a detailed description of the data
processing and analysis

Other comments on the Evaluation

1. Ordinary call (December-January)

1.1 Continuous assessment

- The final mark GO results from the classroom mark A0 (80% of the final mark), on topics of Parts | and Il, and the lab mark
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L0 (20% of the final mark), on topics of Part Ill.

- Mark A0 combines the classroom mark C0O (40% of the final mark), that is obtained from theoretical-practical tests (essay-
questions and problem/exercise solving) to be developed during the term, and the classroom mark FO (40% of the final
mark), that is obtained from an end-of-term theoretical-practical test to be held on the same date that the exam of the
ordinary call.

- Mark LO combines the mark LO1 (10% of the final mark), that is obtained from theoretical-practical tests to be developed
during the term (essay-questions and problem/exercise solving) on topics of Part lll.1, and the mark L02 (10% of the final
mark) that is obtained from a lab report corresponding to topics of Part Ill.2. In addition, after each lab session of Part lll.1 a
lab report must be handed in. Only students that have regularly attended the lab sessions and delivered all the reports can
obtain a mark LO different form "0,0".

- The final mark of the continuous assessment in the ordinary call is obtained as
GO = A0 (80%) + L0(20%) = CO (40%) + FO (40%) + LO1 (10%) + L02 (10%)
1.2 Global assessment

- The final mark G1 results from the classroom mark Al (80% of the final mark), on topics of Parts | and Il, and the lab mark
L1 (20% of the final mark), on topics of Part Ill.1.

- Mark Al combines marks C1 (40%of the final mark) and F1 (40% of the final mark), that are obtained from theoretical-
practical tests (essay-questions and problem/exercise solving).

- Mark L1 (20% of the final mark) is obtained from a theoretical-practical test (essay-questions and problem/exercise
solving).

- The final mark of the global assessment in the ordinary call is obtained as
Gl = Al (80%) + L1(20%)= C1 (40%) + F1 (40%) + L1 (20%)
2. Extraordinary call (June-july)

- All students, whether they have waived continuous assessment or not, will obtain 100% of their final mark G2 from an
exam corresponding to the extraordinary call.

- The final mark G2 results from the classroom mark A2 (80% of the final mark), on topics of Parts | and Il, and the lab mark
L2 (20% of the final mark), on topics of Part Ill.1.

- Mark A2 combines marks C2 (40% of the final mark) and F2 (40% of the final mark), that are obtained from theoretical-
practical tests (essay-questions and problem/exercise solving).

- Mark L2 (20% of the final mark) is obtained from a theoretical-practical test (essay-questions and problem/exercise
solving).

- The final mark of the continuous or global assessment in the extraordinary call is obtained as
G2 = A2 (80%) + L2(20%)= C2 (40%) + F2 (40%) + L2 (20%)
3. Common features and interconnection among the assessment alternatives

- In the continuous and global assessment modalities for the ordinary and extraordinary calls that have been defined in the
previous sections, we can classify marks that are equivalent to each other in three sets with three elements each: classroom
marks CO, C1 and C2, classroom marks FO, F1 and F2 and lab marks L0, L1 and L2. If C is the most recent valid mark from
C0, C1 and C2, F is the most recent valid mark from FO, F1 and F2 and L is the most recent valid mark from LO, L1 and L2,
the final mark G in the ordinary or the extraordinary call, either for continuous or global assessment, is obtained as

G =C(40%) + F (40%) + L(20%)
- To pass the course, a student must obtain a final mark G equal to or higher than 5 in any of the assessment alternatives.

- To obtain the final mark G1 in the ordinary call the students, whether they have waived continuous assessment or not, can
choose between:

a) answering the part of the exam of the ordinary call corresponding to marks C1, F1, and/or L1, that will be used in the
formula of the final mark of the ordinary call G1.

b) use the most recent valid mark of each type (CO, FO and/or LO) to be used instead of marks C1, F1 and/or L1, respectively,
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in the formula of the final mark of the ordinary call G1, not taking the corresponding part of the exam of this call.

- To obtain the final mark G2 in the extraordinary call the students, whether they have waived continuous assessment or
not, can choose between:

a) answering the part of the exam of the extraordinary call corresponding to marks C2, F2, and/or L2, that will be used in the
formula of the final mark of the extraordinary call G2.

b) use the most recent valid mark of each type (CO or C1, FO or F1 and/or LO or L1) to be used instead of marks C2, F2
and/or L2, respectively, in the formula of the final mark of the extraordinary call G2, not taking the corresponding part of the
exam of this call.

4. End-of-degree call
- The end-of-degree call follows the same assessment scheme as the extraordinary call.

- The end-of-degree assessment is completely independent of the assessments in the ordinary and extraordinary calls (in
particular, the features and interconnections described in the previous section do not apply).

5. Supplementary assessment rules

- Students who do not take any of the tests (C, F, L) on the day of the final test will receive a grade of "no presentado" for
that call.

- Students should not have access to or use any electronic device during the tests and exams, unless specifically authorized.
The mere act of taking an unauthorized electronic device into the examination room will result in the student failing the
subject and the final mark in the corresponding call will be "suspenso (0,0)".

- The tests and exams will be jointly set and assessed by the teaching team of the subject.

- The dates for the final test and exams in each call will be assigned by the board of directors of the School of Industrial
Engineering (E.E.I.).

6. Ethical commitment

Every student is expected to behave in an appropriate ethical manner. Should unethical conduct be detected (copying,
plagiarism, utilization of unauthorized electronic devices, or others), the student will be considered not to have fulfilled the
necessary requirements to pass the subject. In this case, the final mark in the corresponding call will be "suspenso (0,0)".

Sources of information

Basic Bibliography

J. L. Ferndndez, M. ). Pérez-Amor, Guia para la resolucion de problemas de electromagnetismo. Compendio de
teoria, Reverté, 2012

J. L. Ferndndez, M. ). Pérez-Amor, Guia para la resolucion de problemas de electromagnetismo. Problemas
resueltos, Reverté, 2012

M. Alonso y E. ). Finn, Fisica, Addison-Wesley Iberoamericana, 2000

M. Alonso and E. J. Finn, Physics, Pearson, 1992

Complementary Bibliography

M. R. Spiegel, Analisis vectorial, McGraw-Hill, serie Schaum, 2011

M. R. Spiegel, Schaum's Outline of Vector Analysis, McGraw-Hill, Schaum's Outline Series, 2009

D. K. Cheng, Fundamentos de electromagnetismo para ingenieria, Addison-Wesley, 1997

D. K. Cheng, Fundamentals of Engineering Electromagnetics, Prentice Hall 1993, Pearson 2014,

. Edminister, Electromagnetismo, McGraw-Hill, serie Schaum, 1992

. Edminister, M. Nahvi, Schaum's Outline of Electromagnetics, McGraw-Hill, Schaum's Outline Series, 2013
ronshtein, Manual de matematicas para ingenieros y estudiantes, MIR 1982, MIR-Rubifios 1993,

. Bronshtein, K. A. Semendyayeb, Handbook of Mathematics, Springer, 2007

M. R. Spiegel, Férmulas y tablas de matematica aplicada, McGraw-Hill, serie Schaum, 2014

M. R. Spiegel, S. Lipschutz, . Liu, Schaum's Outline of Mathematical Handbook of Formulas and Tables, McGraw-Hill,
Schaum's Outline Series, 2011

I A
I A
| B
LN

Recommendations

Subjects that it is recommended to have taken before
Physics: Physics 1/V12G360V01102
Physics: Physics 2/V12G360V01202
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Mathematics: Algebra and statistics/V12G360vV01103
Mathematics: Calculus 1/V12G360V01104
Mathematics: Calculus 2 and differential equations/V12G360V01204

Other comments
Requirements: To register in this subject, it is mandatory to have been registered or to be registered in all the subjects
corresponding to the first and second years of the curriculum of the Degree in Industrial Technologies Engineering

In particular, it is highly recommended to have reviewed the topics in Physics and Mathematics included within the subjects
that should have been passed previously

In the event of discrepancy, the Spanish version of this syllabus prevails
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IDENTIFYING DATA
Hydraulic turbomachines

Subject Hydraulic

turbomachines
Code V12G360V01504
Study Grado en

programme Ingenieria en
Tecnologias

Industriales
Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 3rd 1st
Teaching Spanish
language
Department

Coordinator Gil Pereira, Christian
Lecturers Gil Pereira, Christian
Leite Herbello, Pablo

E-mail chgil@uvigo.es
Web
General The *asignatura *Turbomaquinas Hydraulic describes the operation of the group of machines that govern by

description the principle of Euler (machines *rotodindmicas). The knowledge of these machines provides the necessary
basic principles to analyse the behaviour of the same in any installation in which they find , as well as the basic
principles for his design and *dimensionado.

Training and Learning Results

Code

B3 CG3 Knowledge in basic and technological subjects that will enable them to learn new methods and theories, and equip
them with versatility to adapt to new situations.

C8 CE8 Knowledge of the basic principles of fluid mechanics and their application to solving problems in the field of
engineering. Calculation of pipes, channels and fluid systems.

C25 CE25 Applied knowledge of the basics of fluidmechanics systems and machines.

D2 CT2 Problems resolution.

D9 CT9 Apply knowledge.

D10 CT10 Self learning and work.

Expected results from this subject

Expected results from this subject Training and Learning
Results

0 Purchase skills on the process of *dimensionado of installations of pumping and machines of B3 C8 D2

fluids C25 D9
D10

To understand basic aspects of hydraulic machines B3 C8 D2

C25 D9

D10

Contents

Topic

1.- Introduction 1.- Machines of Fluids. Classification

2.- *Turbomdquinas Hydraulic
3.- Applications to the Industry
4.-Characteristic general
2.- Transfer of Energy 1.- Equation of conservation of the energy
2.- Application to *Turbomaquinas
3.- Adimensional parameters and coefficients of speed
4 .-Performances
3.- Similarity and characteristic Curves 1.- Similarity in *turbomaquinas
2.- Practical utilisation of the laws of similarity
3.- Comparison between *turbomaquinas
4.- Characteristic curves in hydraulic bombs
5. Characteristic curves in hydraulic turbines
6. Adimensional coefficients. Specific speed and specific power
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4.- Transfer of Work

1.- Fundamental equation of the *Turbomaquinas. Equation of Euler.

Distinct expressions of the equation of Euler
2.- One-dimensional ideal theory of *TMH
3.- Two-dimensional ideal theory of *TMH
4.- Real flow. Losses

5.- *Cavitacién In *TMH

5.- Machines of fluids of despicable
compressibility

1.-Classification

2.- Fans. Characteristic curves

3.- *Aerogeneradores. Classification

- Theory of the disk actuator. Limit of *Betz
- basic Concepts of aerodynamic profiles

- Theory of the element of shovel

- Curves of power

6.- Machines of positive trip and hydraulic
transmissions

1.- Types and classification

2.- Alternative and rotatory bombs.

3.- Hydraulic engines of positive trip

4.- Transmissions and hydraulic attachments

Practices 1. Introduction to the pneumatic systems:
- Description detailed of the pneumatic systems and his components.
-Basic circuits.
-Resolution of problems proposed
2. Resolution problems of *TMH
3. *Turbomaquinas
-Test characterisation turbine Francis
4. Resolution of problems of *MDP
Planning
Class hours Hours outside the Total hours
classroom
Lecturing 32 60 92
Laboratory practical 6 10 16
Problem solving 12 27 39
Essay questions exam 1 0 1
Essay questions exam 0.75 0 0.75
Essay questions exam 0.75 0 0.75
Essay questions exam 0.5 0 0.5

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing Exhibition of the theory

*Traslacién of technical problems to mathematical models.

Laboratory practical Practices of pneumatic (see description in contents)

Practices of *TH (see description in contents)

Problem solving Technicians of design and calculation
Presentation and interpretation of solutions.Practical cases

Personalized assistance

Methodologies Description

Problem solving The professors will attend personally the doubts and queries of the students, so much in the classes

as in the *tutorias.

Lecturing The professors will attend personally the doubts and queries of the students, so much in the classes

as in the *tutorias.

Laboratory practical The professors will attend personally the doubts and queries of the students, so much in the classes

as in the *tutorias.

Assessment

Description

Qualification Training and Learning Results

Paxina 106 de 197



Laboratory practical Evaluation that will be able to include: 10 B3 C8 D9
- Resolution of problems C25 D10
- Reports of practical
- practical Questions of oral form/written

Essay questions examProof written that it will be able to consist of: 40 B3 C8 D2
- theoretical Questions C25 D9
- practical Questions D10

- Resolution of exercises/problems
- Subject to develop

Essay questions examPartial proof written that it will be able to consist of: 20 B3 C8 D2
- practical theoretical/Questions C25 D9
- Resolution of exercises/problems D10
- Subject to develop

Essay questions examPartial proof written that it will be able to consist of: 20 B3 C8 D2
- practical theoretical/Questions C25 D9
- Resolution of exercises/problems D10
- Subject to develop

Essay questions examPartial proof written that it will be able to consist of: 10 B3 C8 D2
- practical theoretical/Questions C25 D9
- Resolution of exercises/problems D10

- Subject to develop

Other comments on the Evaluation

Global assessment: in the two official editions the renounce to the continuous assesment and the choice of the global
assessment system must be made following the procedure and the terms established by the centre. It consists of a written
exam in the official date fixed by the School that weights 100% of the mark, in which all the theoretical and practical
contents will be evaluated.

Ordinary call: Continuous assessment. It consists of several tests made along the course and a final exam in the official
date previously fixed by the centre. In this final exam, a minimum mark of 4 out of 10 is required to pass the subject. To
pass, the global mark must be, at least, of 5 out of 10. In case of not reaching the minimum mark in the final exam, the
student will obtain a mark of 4.5.

Extraordinary call. The grade of the students will be calculated in the two cases: considering continuous assessment
(continuous assessment tests = 60 %, final exam = 40%, and minimum mark of 4 out of 10), and considering global
assessment (final exam = 100%); and the maximum of both will be assigned. The exam will take placed in the official date
previously fixed by the centre. In this final exam, a minimum mark of 4 out of 10 is required to pass the subject. To pass, the
global mark must be, at least, of 5 out of 10. In case of not reaching the minimum mark in the final exam, the student will
obtain a mark of 4.5.

Ethical behaviour: it is expected that the student exhibits an ethical behaviour, paying especial attention to
the indicated in the Articles 39, 40, 41 and 42 of the Regulation on the assessment, the calification and the
quality of the teaching and of the process of learning of the student of the Universidade of Vigo (approved in
the meeting of 18 April 2023).

WARNING: In case of discrepancies between the distinct language versions of the guide, the indicated in the
Spanish version will prevail.

Sources of information

Basic Bibliography

Viedma A., Zamora B., Teoria y Problemas de maquinas hidraulicas, 3° Ed., Horacio Escarabajal Editores., 2008
Mataix, C., Turbomaquinas Hidraulicas, Editorial ICAI, 1975

Mataix, C., Mecdnica de Fluidos y Maquinas Hidraulicas, Editorial del Castillo S.A., 1986

Complementary Bibliography

Herndndez Krahe, . M, Mecdnica de Fluidos y Maquinas Hidraulicas., UNED, 1998

Krivchenko, G, Hydraulic Machines: Turbines and Pumps, 22 ed., Lewis, 1994

Creus, A., Neumatica e Hidraulica., Marcombo Ed., 2011

Karassik, I. J., Pump Handbook, 22 ed., Nueva York, McGraw-Hill., 1986

Recommendations

Subjects that it is recommended to have taken before
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Physics: Physics 1/V12G360V01102

Physics: Physics 2/V12G360V01202

Mathematics: Calculus 2 and differential equations/V12G360V01204
Fluid mechanics/V12G360vV01403

Other comments
To enrol in this matter is necessary to have surpassed or be enrolled of all the matters of the inferior courses to the course in

which it finds this matter.

In case of discrepancies, will prevail the version in Spanish of this guide.

Paxina 108 de 197



IDENTIFYING DATA
Matematicas da especialidade

Subject Matematicas da
especialidade

Code V12G360V01505

Study Grao en Enxefiaria

programme en Tecnoloxias
Industriais

Descriptors  ECTS Credits Choose Year Quadmester
6 Mandatory 3 1c

Teaching

language

Department Matemética aplicada |

Coordinator Vidal Vazquez, Ricardo

Lecturers Menifio Cotén, Carlos
Vidal Vazquez, Ricardo

E-mail rvidal@uvigo.es

Web

General

description

Resultados de Formacion e Aprendizaxe

Code

B3 CG3 Coflecemento en materias basicas e tecnoldxicas, que os capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

D1 CT1 Anadlise e sintese.

D2 CT2 Resolucion de problemas.

Resultados previstos na materia

Expected results from this subject Training and Learning
Results

Proporcionar os cofiecementos bdsicos sobre variable complexa, andlise de *Fourier e B3 D1

Transformadas integrais, ampliacién e tratamento numérico de ecuaciéns diferenciais e técnicas D2

de resolucién de ecuaciéns non lineais

Aplicar os cofiecementos basicos sobre variable complexa, anélise de *Fourier e Transformadas B3 D1

integrais, ampliacién e tratamento numérico de ecuaciéns diferenciais e técnicas de resolucién de D2

ecuaciéns non lineais para resolver problemas técnicos

Contidos
Topic
Tema 1. Resoluciéon de ecuaciéns non lineais 1. Métodos directos, de biseccién e de punto fixo.
2. Métodos de linealizacién.
Tema 2. Ampliacién de ecuacions diferenciais 1. Métodos numéricos de Euler e Runge-Kutta.
Tema 3. Variable complexa 1. O corpo dos nimeros complexos
2.Funciéns holomorfas
3. Integracién complexa
4. Series de potencias
5. Series de Laurent
6.Teorema de los residuos
7. Transformada z
1. Espazos con produto escalar
2. Sistemas ortonormales completos
3. Series de Fourier trigonométricas
4. Problemas de Sturm-Liouville
5
6
7

Tema 4. Anélise de Fourier e Transformadas
integrais

. Transformada de Fourier
. Transformada de Laplace
. Aplicaciéns

Planificacion

Class hours Hours outside the Total hours
classroom
Leccién maxistral 31 62 93
Practicas con apoio das TIC 18 27 45
Exame de preguntas de desenvolvemento 3 3 6
Resolucién de problemas e/ou exercicios 0 6 6
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*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description
Leccién maxistral Exposicién da teorfa.

Translacion de problemas técnicos a modelos matematicos.
Practicas con apoio das Técnicas de calculo e programacion, presentacion e interpretacion de soluciéns.
TIC

Atencion personalizada

Methodologies Description
Leccién maxistral 0 profesor atendera persoalmente as dibidas e preguntas do alumnado.
Practicas con apoio das TIC O profesor atendera persoalmente as dubidas e preguntas do alumnado.
Avaliacion
Description Qualification Training and
Learning Results
Exame de preguntas de Realizarase un exame final de resolucién de problemas na 40 B3 D1
desenvolvemento aula informdtica onde se poderan utilizar os programas D2
preparados polo alumno, sobre os contidos de toda a materia.
Resolucion de problemas e/ou  Avaliacidn continua: 60 B3 D1
exercicios Asistencia as clases tedricas e practicas (10%). D2

Presentacién dunha worksheet en Sage cos traballos
propostos 6 alumno:

Traballo 12 (metade de curso): (20%)

Traballo 22 (final de curso): (30%)

Other comments on the Evaluation

Para os alumnos que renuncien & avaliacién continua o exame final supord o 100% da nota.

A avaliacién dos alumnos en segunda convocatoria consistira nun exame sobre os contidos da totalidade da materia, que
supora o0 100% da nota.

COMPROMISO ETICO:

"Esperase que o alumno presente un comportamento ético adecuado. En caso de detectar un comportamiento non ético
(copia, plaxio, utilizacion de aparellos electrénicos non autorizados, e outros) se considerara que o alumno non reline os
requisitos necesarios para superar a materia. Neste caso a calificacién global no presente curso académico sera de suspenso
(0.0)."

Bibliografia. Fontes de informacion

Basic Bibliography

E. Corbacho, Matematicas de la Especialidad, Curso 2014-2015,

F. De Arriba, E. Corbacho, MC. Somoza, R. Vidal, Implementacién e desenvolvemento de aulas de matematicas
avanzadas en Sage, Servizo de Publicaciéns da Universidade de Vigo, 2018

F. De Arriba, A. Castejon, E. Corbacho, MC. Somoza, R. Vidal, Implementacione e desenvolvemento de aulas de
xeometria euclidea e diferencial en Sage, Servizo de Publicaciéns da Universidade de Vigo, 2020

M.R. Spiegel, Analisis de Fourier. Teoria y problemas,

M. Crouzeix , A.L. Mignot, Analyse numérique des équations différentielles,

Complementary Bibliography

P.G. Ciarlet, Introduction a I'analyse numérique matricielle et a I'optimisation,

H. Rinhard, Eléments de mathematiques du signal,

D.G Zill, Ecuaciones diferenciales con aplicaciones de modelado,

Recomendacidns

Subjects that it is recommended to have taken before
Matemaéticas: Alxebra e estatistica/V12G360V01103
Matematicas: Célculo 1/V12G360V01104

Matematicas: Célculo Il e ecuaciéns diferenciais/V12G360V01204
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Other comments

Requisitos:

Para matricularse nesta materia é necesario superar ou ben estar matriculado de todas as materias dos cursos inferiores ao
curso no que esta situada esta materia.

En caso de discrepancias, prevalecerd a version en castelan desta guia.
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IDENTIFYING DATA

Machine design and testing

Subject Machine design
and testing
Code V12G360V01602
Study Grado en
programme Ingenieria en
Tecnologias
Industriales
Descriptors  ECTS Credits Choose Year Quadmester
6 Mandatory 3rd 2nd

Teaching Spanish
language Galician

English

Depa

rtment

Coordinator Yarez Alfonso, Pablo

Lecturers Ferndndez Alvarez, José Manuel

Yarez Alfonso, Pablo

E-mail pyanez@uvigo.es
Web http://moovi.uvigo.gal/
General This subject is intended to allow the students to apply the fundamentals of Mechanism and Machines Theory to

description  the design of machines as well as the necessary knowledge, comprehension, and application of these concepts

concerning to the field of Mechanical engineering.

It also provides the students with the most important concepts related to the design of machines. The students
will know and apply analysis methods for the design of machines by applying analytical methods or/and
through the effective use of simulation software.

Training and Learning Results

Code

B3

CG3 Knowledge in basic and technological subjects that will enable them to learn new methods and theories, and equip
them with versatility to adapt to new situations.

B4

CG4 Ability to solve problems with initiative, decision making, creativity, critical thinking and to communicate and
transmit knowledge, skills and abilities in the field of Industrial Engineering.

B5

CG5 Knowledge to carry out measurements, calculations, assessments, appraisals, surveys, studies, reports, work plans
and other similar works.

B6

CG6 Capacity for handling specifications, regulations and mandatory standards.

Bll

CG11 Knowledge, understanding and ability to apply the legislation relating to industrial installations.

C13

CE13 Knowledge of the principles of the theory of machines and mechanisms.

C26

CE26 Knowledge and abilities to calculate, design and test machines.

D2

CT2 Problems resolution.

D9

CT9 Apply knowledge.

D16

CT16 Critical thinking.

D20

CT20 Ability to communicate with people not expert in the field.

Expected results from this subject

Expected results from this subject Training and Learning
Results
Knowledge of calculation methods applied in Mechanical design. B3 C13 D2
B4 C26 D9
B5 D16
Knowledge and design capabilities applied in mechanical power transmissions. B6 C13 D2
C26 D9
D16
D20
Knowledge of the fundamental laws applied in the study of machine elements. B11l C13 D2
C26 D9
D16
D20
Calculation capabilities and analysis applied for different machine components. B3 C13 D2
B11l C26 D9
D16
Contents
Topic
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Mechanical design 1. Design vs. static loads

2. Design vs. dynamic loads
Power Transmissions 3. Introduction to power transmission systems

4. Gears (spur, bevel, and worm gears)

5. Axles and shafts
Machine elements 6. Clutches and brakes

7. Bolted joints and power screws

8. Plain and ball bearings
Planning

Class hours Hours outside the Total hours
classroom

Problem solving 9 30 39
Laboratory practical 18 47 65
Lecturing 23 19.5 42.5
Problem and/or exercise solving 5.5 0 5.5
Problem and/or exercise solving 1 0 1

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description
Problem solving Discussion of exercises
Laboratory practical Practical sessions including specific material and software tools.
Lecturing Lectures about the topics of the subject

Personalized assistance
Methodologies Description

Laboratory practical There is only one practice group available for the classes held in English, so students must attend to
their assigned group

Assessment
Description Qualification  Training and
Learning Results
Laboratory practical Attendance and participation as well as practices reports, papers, and 30 Cl13 D2
tests will be rated. However, to be evaluated, students must attend a C26 D9
minimum of 7 practice sessions; otherwise, students won[Jt be D16
evaluated and will get 0 points. D20
Learning outcomes: all will be graded
Problem and/or It will evaluate in questionnaires focused to the corresponding problems 30 B3 C13 D2
exercise solving to the knowledges given during the classes of classroom and laboratory. B4 C26 D9
They evaluate all the results of learning. B5 D16
B6
Problem and/or Final and mid-term tests will be focused on the contents taught at 40 B1l C13 D9
exercise solving classes and laboratory sessions. C26 D16

Learning outcomes: all will be graded

Other comments on the Evaluation

General outline 1 Edition

1. Practical asynchronous quizzes; Term 1 week; Max grade: 3; Minimum grade: 1; Type of min.: Sum; Results are saved for
2 ED.

2 . Asynchronous Questionnaires; Term 1 week; Limited time: 1 hour; Max grade: 3; Minimum note: 1; Type of min.: Sum; No
results are saved for 2 ED.

3. Academic final exam; official date; Limited time: 1 hour; Max grade: 4 ; Note min.: 1.5; Type of min.: Veto; If the minimum
is not reached, the maximum grade of the subject is 3 out of 10.

General scheme 2 Edition

1. Practical asynchronous quizzes; Term 1 week; Max grade: 3; Minimum note: 1; Type of min.: Sum; Results of the 1 ED are
saved.

2 . Academic final exam; official date; ; Max grade: 7 ; Note min.: 2.8; Type of min.: Veto; If the minimum is not reached, the

Paxina 113 de 197



maximum score of the subject is 3.9 out of 10.
General outline Disclaimer EC 1 Edition
1. Practical exam; Max grade: 3; Minimum grade: 1; Type of min.: Sum; Results are saved for 2 ED.

2 . Academic final exam; official date; ; Max grade: 7 ; Note min.: 2.8; Type of min.: Veto; If the minimum is not reached, the
maximum score of the subject is 3.9 out of 10.

General outline Disclaimer EC 2 Edition
1. Practical exam; Max grade: 3; Minimum grade: 1; Type of min.: Sum; Results of the 1 ED are saved.

2 . Academic final exam; official date; ; Max grade: 7 ; Note min.: 2.8; Type of min.: Veto; If the minimum is not reached, the
maximum score of the subject is 3.9 out of 10.

"Ethical commitment: The student is expected to present adequate ethical behavior. In case of detecting unethical behavior
(copying, plagiarism, use of unauthorized electronic devices, and others) it will be considered that the student does not meet
the necessary requirements to pass subject. In this case, the overall grade for this academic year will be fail (0.0)."

The use of any electronic device during the evaluation tests will not be allowed unless expressly authorized. The fact of
introducing an unauthorized electronic device into the exam room will be considered a reason for not passing the subject in
this academic year and the overall grade will be failed (0.0)."

*A numerical rating system from 0 to 10 points will be used according to current legislation (RD 1125/2003 of September 5,
BOE of September 18).

Sources of information

Basic Bibliography

Norton, R., Machine Design. An Integrated Approach, Pearson, 2012
Shigley, J.E, Mechanical Engineering Design, 92 edicién, Mc Graw Hill, 2012
Norton, R., Disefio de Maquinas. Un Enfoque Integrado, Pearson, 2012
Shigley, J.E, Diseiio de en Ingenieria Mecanica, 92 edicién, Mc Graw Hill, 2012
Complementary Bibliography

Mott, Robert L., Machine Elements in Mechanical Design, Pearson, 2006
Lombard, M, Solidworks 2013 Bible, Wiley, 2013

Hamrock, Bernard J, et al., Fundamental Machine Elements, Mc Graw Hill, 2000
Mott, Robert L., Disefio de elementos de maquinas, Pearson, 2006

Hamrock, Bernard J, et al., Elementos de Maquinas, Mc Graw Hill, 2000

Recommendations

Subjects that it is recommended to have taken before
Materials science and technology/V12G360V01301
Mechanics of materials/V12G360V01404

Mechanism and machine theory/V12G360V01303

Other comments

Requirements: to enrol in this subject, it is mandatory to have passed or at least, to have been enrolled in all the subjects in
previous years.

In case of discrepancies, the Spanish version of this guide prevails.
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IDENTIFYING DATA
Elasticity and additional topics in mechanics of materials
Subject Elasticity and

additional topics in

mechanics of

materials
Code V12G360V01603
Study Grado en

programme Ingenieria en
Tecnologias

Industriales
Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 3rd 2nd
Teaching Spanish
language
Department

Coordinator Riveiro Rodriguez, Antonio

Lecturers Garcia Gonzdlez, Marcos
Lorenzo Mateo, Jaime Alberto
Riveiro Rodriguez, Antonio

E-mail ariveiro@uvigo.es
Web
General This course will study the fundamentals of elasticity and deepen the study of mechanics of materials in order

description  to be able to apply their knowledge to the actual behavior of solids (structures , machinery and resistant
elements in general).
This course, along with mechanics of materials course, is a holder of more specialized subjects whose object is
the mechanical design.

Training and Learning Results

Code

B3 CG3 Knowledge in basic and technological subjects that will enable them to learn new methods and theories, and equip
them with versatility to adapt to new situations.

B4 (CG4 Ability to solve problems with initiative, decision making, creativity, critical thinking and to communicate and
transmit knowledge, skills and abilities in the field of Industrial Engineering.

C14 CE14 Knowledge and use of the principles of strength of materials.

D2 CT2 Problems resolution.

D5 CT5 Information Management.

D9 CT9 Apply knowledge.

D10 CT10 Self learning and work.

D17 CT17 Working as a team.

Expected results from this subject

Expected results from this subject Training and Learning
Results
Knowledge of the foundations of the elasticity theory B3 Cl4
Further deepening on mechanics of materials and stress analysis B3 Cl4 D2
B4 D10
Knowledge of deformations in beams and shafts B3 Cl4 D2
B4 D9
Ability to apply the knowledge of elasticity and mechanics of materials, and to analyze B4 Cl4 D2
the mechanical performance of machines, structures, and general structural elements D5
D9
Ability to take decisions about suitable material, shape and dimensions for a structural element B4 Cl4 D2
subjected to a specific load D5
D9
D17
Knowledge of different solving methods for structural problems and ability to choose the most B4 Cl4 D2
suitable method for each specific problem D5
D9
Contents
Topic
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Fundamentals of elasticity

Introduction to the theory of elasticity
Stress analysis of elastic solids

Strain

Stress-strain relationships
Two-dimensional elasticity

Criteria of failure

Saint-Venant(Js failure criterion
Tresca[Js failure criterion
Von-Mises[] failure criterion
Safety coefficient

Bending

Non uniform bending:

Shear stresses. Zhuravski expression
Principal stresses. Stress trajectories
Bending and axial load:

Normal stresses. Neutral axis
Eccentric axial loads

Kern of the cross-section

Beams of different materials

Bending. Statically indeterminate beams

General method

Settlements in fixed supports

Continuous beams

Simplifications in symmetric and antisymmetric beams

Torsion

Definition

Coulomb(Js fundamental theory
Static torque diagrams

Stress and angle of twist
Statically indeterminate problems

Combined loads

Definition

Bending and torsion loaded circular shafts

Shear center

Stress and strain calculation in plane-spatial structures

Strain energy and energy methods

Strain energy: Axial load/shearing loads/bending/torsion/general
expression.

Clapeyron's theorem

Indirect and direct work

Maxwell[]Betti Reciprocal Theorem. Applications.

Castigliano[]s theorem. Mohr's integrals. Applications.

Principle of virtual works.

Trusses

Definition and general comments

Degree of indeterminacy

Analytical method of force calculation

Pinned joint displacement determination

External indeterminacy and internal indeterminacy

Structures with rigid joint connections

Definition
Joint stiffness factor and distribution factor
Degree of indeterminacy. Analysis by the stiffness method.

Moving loads Influence lines. Definition and general properties.
Planning

Class hours Hours outside the Total hours

classroom

Introductory activities 0.5 0 0.5
Previous studies 0 6 6
Lecturing 13 26 39
Problem solving 18 22 40
Laboratory practical 18 7 25
Autonomous problem solving 0 15 15
Problem and/or exercise solving 2 17.5 19.5
Self-assessment 0 5 5

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Introductory activities  Introduction to the subject: Course aims, expected learning outcomes, course syllabus, teaching

methods, assessments and grading policy.
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Previous studies Student previous activities to lectures.

The students will receive detailed instructions to complete and send certain exercises before
lectures/laboratory sessions.
The purpose of this assessment is to optimize the session outcome.

The delivery of these exercises will modify the obtained qualification of the continuous assessment
(laboratory practices and conceptual tests) as explained in the section of "Other comments and
second call" in this guide.

Lecturing

The contents of the subject will be presented in a organized way. Special emphasis will be put on
the fundamentals of the subject and on the most troublesome points.

To improve the comprehension, the contents of the next lectures will be announced on Tema
platform on a weekly basis.

Problem solving Each week will devote a time to the resolution by part of the student of exercises or problems

proposed, related with the content studied in each moment.

Laboratory practical Application of theory concepts to laboratory collaborative works.

Autonomous problem  The students will be supplied with exercises and problems to solve, the solutions will be provided

solving

for level self-evaluation.

Personalized assistance

Methodologies Description
Autonomous problem The lecturers are at disposal of the students during office hours to solve any question related to
solving the subject contents. The students will be able to verify if the completed assignments are

correct and to identify the mistakes of miscalculations. The detailed schedule will be provided to
the students at the beginning of the course through the TEMA platform. Any modification will be
previously announced.

Assessment
Description Qualification Training and
Learning
Results
Laboratory  Active participation in all classes will be valued, and when applicable, the 5 B4 C14 D2
practical submission of the lab reports and their content will be assessed according to the D5
guidelines provided by the lecturers. The grading will be on a scale of 0 to 10. D9
D10
It will be added to the average obtained in the problem-solving tests, only in the D17
event that it reaches the minimum required
Problem Several tests will be proposed to assess the acquired learning results in the 95 B3 C14 D2
and/or subject. They will consist of problem-solving and/or theoretical questions by the B4 D9
exercise students. None of these tests will exceed 40% of the overall grade for the subject.

solving

The tests will be conducted throughout the course during class hours and/or on
dates/times approved by the institution. The final test will be performed during the
official examination schedule approved by the [JComisién Permanente[] of the
School of Industrial Engineering. It will be graded on a scale of 0 to 10. The
minimum average grade for all tests will be 4.5/10.

In the second opportunity of the course's examination session, there will be a
single test that encompasses all the content of the subject, carrying a weight of
100% of the final grade. In this case, the minimum mark to pass the subject will be
5/10.

The duration of the test, as well as the weight of each question, will be provided at
the time of the test.

Other comments on the Evaluation

It will be necessary to obtain a minimum score of 5 out of 10 to pass the subject. Students who have been granted with the
waive of continuous assessment may take the final exam, which will be the 100% of the final mark. This exam will assess the
competencies covered in the entire subject.

Comments regarding continuous assessment activities:

The failure to submit lab reports, whether justified or not, will not result in the repetition of the lab practice on a different

date.
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The dates and locations for all exam sessions will be set by the School of Industrial Engineering before the start of the course
and will be made public. This information can be consulted on the
link: https://eei.uvigo.es/gl/alumnado/planificacion-academica/

Ethical commitment: it is expected an adequate ethical behavior of the student. If any unethical behavior is detected
(cheating, plagiarism, unauthorized use of electronic devices, etc.), it will be considered that the student does not meet the
necessary requirements to pass the course. In such cases, the overall rating in the current academic year will be Fail (0.0).

The use of any electronic device for the assessment tests is not allowed unless explicitly authorized. The fact of introducing
unauthorized electronic device in the examination room will be considered reason for not passing the subject in the current
academic year and will hold overall rating (0.0).

Sources of information

Basic Bibliography

José Antonio Gonzalez Taboada, Tensiones y deformaciones en materiales elasticos, 1st ed., Térculo, 1997

José Antonio Gonzalez Taboada, Fundamentos y problemas de tensiones y deformaciones en materiales eldsticos,
1st ed., Térculo, 2008

Manuel Vdzquez, Resistencia de Materiales, 4th ed., Ed. Noela, 2008

Complementary Bibliography

Luis Ortiz Berrocal, Elasticidad, 3rd ed., McGraw-Hill, 1998

Robert Mott, Joseph A. Untener, Applied Strength of Materials, 6th ed., CRC Press, 2016

Ansel C. Ugural, Saul K. Fenster, Advanced Mechanics of Materials and Applied Elasticity, 6th ed., Pearson, 2021
Arthur P. Boresi, Advanced mechanics of materials, 6th ed., John Wiley & Sons, 2003

Recommendations

Subjects that it is recommended to have taken before
Physics: Physics 1/V12G360V01102

Physics: Physics 2/V12G360V01202

Mechanics of materials/V12G360V01404

Other comments
To register for this module the student must have passed or be registered for all the modules of the previous years.

The original teaching guide is written in Spanish. In case of discrepancies, shall prevail Spanish version of this guide.
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IDENTIFYING DATA
Enxenaria de fabricacion

Subject Enxefaria de
fabricacion

Code V12G360V01604

Study Grao en Enxefaria

programme en Tecnoloxias
Industriais

Descriptors  ECTS Credits Choose Year Quadmester
6 Mandatory 3 2C

Teaching Castelan

language Galego

Department Desefio na enxefaria
Coordinator Carou Porto, Diego
Lecturers Carou Porto, Diego

E-mail diecapor@uvigo.es
Web http://campusremotouvigo.gal/
General Esta materia afonda nos fundamentos dos procesos de fabricacidn (desefio, tecnoloxias, planificacién,

description  simulacién e control de calidade).

Resultados de Formacion e Aprendizaxe

Code

B3 CG3 Cofilecemento en materias basicas e tecnoldxicas, que os capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

C20 CE20 Coriecemento aplicado de sistemas e procesos de fabricacién, metroloxia e control de calidade.

D2 CT2 Resolucion de problemas.

D8 CT8 Toma de decisiéns.

D9 CT9 Aplicar cofiecementos.

D10 CT10 Aprendizaxe e traballo auténomos.

D17 CT17 Traballo en equipo.

D20 CT20 Capacidade para comunicarse con persoas non expertas na materia.

Resultados previstos na materia

Expected results from this subject Training and Learning
Results

[0 Conocer a base tecnoléxica e aspectos basicos dos procesos de fabricacién B3 C20 D2

0 Comprender os aspectos basicos dos sistemas de fabricacién D8

0 Adquirir habilidades para la seleccién de procesos de fabricacién e elaboracién da planificacién D9

de fabricacién D10

[0 Desenvolver habilidades para a fabricacién de conxuntos e elementos en entornos CADCAM D17

0 Aplicacion de tecnoloxias CAQ D20

Contidos

Topic

BLOQUE | Tema 01 - Introduccién a os Sistemas e Tecnoloxias de Fabricacion

Tema 02 - Enxefaria Concurrente e DFMA

Tema 03 - Control de Procesos. Indicadores de rendemento

Tema 04 - Costes na Fabricacién

Tema 05 - Automatizacion e Industria 4.0

Tema 06 - Fabricacidn Aditiva

Tema 07 - Conformado por Moldeo

Tema 08 - Conformado por Deformacién Plastica

Tema 09 - Conformado por Arranque de Viruta

Tema 10 - Conformado de Composites

Tema 11 - Metroloxia. Especificaciéns e Industrializacién de Produtos
BLOQUE II Desefio e Fabricacion a través de entornos CAM

Planificacion

Class hours Hours outside the Total hours
classroom
Leccién maxistral 13 26 39
Resolucién de problemas 19.5 39.5 59
Practicas con apoio das TIC 18 0 18
Resolucidn de problemas e/ou exercicios 0 10 10
Exame de preguntas obxectivas 0 3 3

Paxina 119 de 197


http://campusremotouvigo.gal/

Practica de laboratorio 0 21 21
*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description
Leccién maxistral As clases tedricas realizaranse combinando as explicaciéns de lousa co emprego de
presentaciéns de computador e videos.
Resolucién de Presentacién e resolucién por parte do profesor de problemas relativos aos procesos de fabricacion
problemas estudados de maneira tedrica coa participacion activa das/os estudantes.
Practicas con apoio das Introducién ao emprego de software de simulacién de procesos de fabricacién por parte do
TIC profesor.

Coas instruciéns recibidas e traballo auténomo, as/os estudantes poderan resolver problemas
especificos que permitan mellorar o seu coflecemento sobre os procesos estudados.

Atencidn personalizada
Methodologies Description

Leccién maxistral Tanto na clase como nas horas de titoria que o profesor comunicard aos estudantes ao
comezo do curso

Practicas con apoio das TIC Tanto na clase como nas horas de titoria que o profesor comunicard aos estudantes ao
comezo do curso

Resolucién de problemas Tanto na clase como nas horas de titoria que o profesor comunicara aos estudantes ao
comezo do curso

Avaliacion
Description Qualification Training and Learning
Results
Resolucién de problemas e/ou Problemas a realizar nos exames da materia 40 B3 Cc20
exercicios
Exame de preguntas obxectivas Preguntas obxectivas a realizar nos exames da 40 B3 D2
materia D8
D9
D10
Practica de laboratorio Entrega de traballos de practicas 20 B3 C20 D2
D8
D9
D10
D17
D20

Other comments on the Evaluation

PRIMEIRA OPORTUNIDADE:
a) Modalidade de Avaliacion continua

A avaliacién continua realizarase durante o periodo de imparticién da materia. Nesta modalidade, todas as probas son
obrigatorias. A contribucién de cada proba & nota total é como segue:

¢ Unha proba de avaliacién durante o curso (40% da cualificacién final total).
o Elaboracion e presentacion dos traballos de practicas (20% da cualificacién final total).
e Exame Final da materia (40% da cualificacién final total), na data marcada polo centro.

A proba de avaliacién realizada durante o curso e o exame final incluirdn: preguntas obxectivas e problemas, sendo a
ponderacién de cada parte o 50% do total das mesmas.

b) Modalidade de Avaliacién global.
A renuncia 4 avaliacién continua farase segundo os procedementos e prazos que defina o centro.

Aqueles estudantes que renuncien & metodoloxia de avaliacion continua teran que realizar un exame escrito en data oficial
coas mesmas tres partes e porcentaxes da avaliacién continua.

Para superar a materia na Primeira Oportunidade en calquera das ddas modalidades, deberase alcanzar un 40% como
minimo en cada un do tres apartados e alcanzar unha nota total igual ou superior a 5 (escala 0 a 10). De non cumprirse este
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requisito, a nota que figurard na acta non poderd ser nunca superior a un "4,9" (escala 0 a 10)
SEGUNDA OPORTUNIDADE:
a) Modalidade de Avaliacidén continua

Aqueles estudantes que na Primeira Oportunidade avalidronse pola modalidade de Avaliacién continua, si deséxano,
poderdn manter as cualificaciéns dos tres apartados a condicién de que sexan aprobadas (nota igual ou maior a 5 en escala
0 a 10) na Primeira Oportunidade. En caso contrario deberan acollerse 4 modalidade de "Avaliacién Global"

b) Modalidade de Avaliacién global:
Mantéfense os criterios establecidos na Primeira Oportunidade.

Para superar a materia na Segunda Oportunidade en calquera das ddas modalidades, deberase alcanzar un 40% como
minimo en cada un do tres apartados e alcanzar unha nota total igual ou superior a 5 (escala 0 a 10). De non cumprirse este
requisito, a nota que figurard na acta non poderd ser nunca superior a un "4,9" (escala 0 a 10)

Compromiso Etico: Esperar que o alumno/a presente un comportamento ético adecuado, tal como recéllese nos Artigos
39, 40, 41 e 42 do Regulamento sobre a avaliacion, a cualificacién e a calidade da docencia e do proceso de aprendizaxe do
estudiantado, aprobado no Claustro do 18 de Abril de 2023. No caso de detectar un comportamento non ético (copia,
plaxio, uso de aparellos eléctricos non autorizados, e outros) considerarase que o alumno non redine os requisitos
necesarios para superar a materia. Neste caso, a cualificacion global no presente curso académico serd de suspenso (0.0).

AVISO: No suposto de haber discrepancias entre as diferentes versiéns linglisticas da guia, prevalecera o recolleito na
version de castelan.

Bibliografia. Fontes de informacion

Basic Bibliography

Serope Kalpakjian, Steven R. Schmid, Manufacturing engineering and technology, 72, Pearson Education,, 2014
Rovira, Norbert, Fusion 360 con ejemplos y ejercicios practicos, 12, Marcombo, 2020

Mikell P. Groover, Fundamentos de manufactura moderna: materiales, procesos y sistemas, 3, Prentice-Hall, 2007
Complementary Bibliography

Mikell P. Groover, Principles of Modern Manufacturing, 52, Wiley, 2013

J.T. Black, Ronald A. Kohser, Degarmo's materials and processes in manufacturing, 12th ed, Wiley, 2017
AENOR, AENORmas (Norweb), AENOR, 2021

Campbell, John, Complete Casting Handbook, 2, Elsevier, 2015

Rubio Alvir, Eva, Ejercicios y problemas de mecanizado, 12, Pearson Educacién, 2011

Gaurav Verma, Autodesk Fusion 360 Black Book, CADCAMCAE Works, 2024

Sham Tickoo, Catia v5-6 R2014 for designers, 12, Shererville IN: CADCIM Technologies, 2015

Recomendacidns

Subjects that are recommended to be taken simultaneously
Control e automatizacién industrial/V12G340V01702

Xestién da calidade, a seguridade e a sostibilidade/V12G340V01602
Enxefiaria de materiais/V12G340V01803

Organizacién da producién/V12G340V01601

Subjects that it is recommended to have taken before
Ciencia e tecnoloxia dos materiais/V12G340V01301
Fundamentos de sistemas e tecnoloxias de fabricacion/V12G340vV01305

Other comments

Requisitos:

Para matricularse nesta materia é necesario superar ou ben estar matriculado de todas as materias dos cursos inferiores ao
curso no que esta situada esta materia.

En caso de discrepancias, prevalecerd a version en castelan desta guia.
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IDENTIFYING DATA
Mdquinas eléctricas

Subject Maquinas
eléctricas

Code V12G360V01605

Study Grao en Enxefiaria

programme en Tecnoloxias
Industriais

Descriptors  ECTS Credits Choose Year Quadmester
6 Mandatory 3 2C

Teaching Castelan

language Galego

Department Enxefaria eléctrica
Coordinator Prieto Alonso, Manuel Angel
Lecturers Prieto Alonso, Manuel Angel

E-mail maprieto@uvigo.es
Web http://moovi.uvigo.gal/
General 0 obxectivo desta materia é dotar ao alumno dunha formacién bésica, tanto tedrica como practica, sobre as

description maquinas eléctricas rotativas, en canto & constituciéon, modos de funcionamento e aplicacions.

Resultados de Formacion e Aprendizaxe

Code

B3 CG3 Cofilecemento en materias basicas e tecnoldxicas, que os capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

C10 CE10 Coriecemento e utilizacion dos principios de teoria de circuitos e maquinas eléctricas.

D1 CT1 Andlise e sintese.

D2 CT2 Resolucién de problemas.

D6 CT6 Aplicacion da informatica no ambito de estudo.

D14 CT14 Creatividade.

D16 CT16 Razoamento critico.

D17 CT17 Traballo en equipo.

D19 CT19 Sustentabilidade e compromiso ambiental. Uso equitativo, responsable e eficiente dos recursos.

Resultados previstos na materia

Expected results from this subject Training and Learning
Results

Comprender os aspectos basicos da constitucién e funcionamento das maquinas eléctricas cldsicasB3  C10 D1
D16

Cofiecer o proceso experimental utilizado para a caracterizacién dos distintos tipos de maquinas. B3  C10 D1
D2
D6
D16
D17

Cofiecer as aplicaciéns industriais dos distintos tipos de maquinas eléctricas. B3 D1
D14
D16
D19

Coflecer as maquinas ""clasicas"" e as ""modernas"". B3 Cl10

Contidos

Topic

TEMA | - INTRODUCION AS MAQUINAS .1 -Fundamentos electromagnéticos e electromecanicos.

ELECTRICAS ROTATIVAS .2 - .- Consideracidns previas sobre as maquinas eléctricas rotativas:

Constitucion fisica xeral. Tipos de maquinas. Perdas. Balance de potencias.
Rendemento. Quecemento.

Potencia nominal. Tipos de illantes. Graos de proteccién mecanica e
formas construtivas. Normas. Placa de caracteristicas.

.3.- Aspectos construtivos. Polos magnéticos. Lifia neutra. Paso polar.

I.4.- FMM no entreferro e FEM inducida na MER: Campo magnético
producido por devanados concentrados e distribuidos. Campo magnético
xiratorio. Factores que afectan 4 FMM inducida nun devanado. FEM
inducida nun devanado dunha MER
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TEMA II: MAQUINAS ASINCRONAS

II.1.- A maquina asincrona trifasica:

- Constitucién.

- Principio de funcionamento como motor.

- Circuito equivalente.

- Ensaios.

- Balance de potencias e rendemento.

- Par e caracteristica par-deslizamento.

- Modos de funcionamento.

- Arranque e regulacién de velocidade.

1.2.- Motor de inducién monofasico:

- Constitucion e principio de funcionamento.
- Circuito equivalente e métodos de arranque.

TEMA IIl: MAQUINAS SINCRONAS

-Constitucion

-Funcionamento como xerador. Reaccion de inducido.

-Circuito equivalente

-Funcionamento dun xerador axustado a unha rede de potencia infinita.
-Motor sincrono: Caracteristicas e aplicaciéns

TEMA IV: MOTORES DE CORRENTE CONTINUA E
MOTORES ESPECIAIS

IV.1. Maquinas de corrente continua
-Constitucion das maquinas de CC.

-Principio de funcionamento como motor.
-Sistemas de excitacion.

-Reaccién de inducido

-Conmutacién

-Regulacion de velocidade dos motores de CC.
IV.2. Motores eléctricos especiais

TEMA V: MANDO E PROTECCION DAS MAQUINAS
ELECTRICAS

-Dispositivos de mando das maquinas eléctricas: esquemas de mando
orientados & seguridade na operacién das maquinas

-Sistemas de proteccién das maquinas eléctricas: elementos e sistemas de
proteccion orientados & seguridade de maquinas e persoas

Planificacion

Class hours Hours outside the Total hours
classroom
Leccién maxistral 32.5 65 97.5
Practicas de laboratorio 10 16 26
Practicas con apoio das TIC 8 16 24
Exame de preguntas obxectivas 1 0 1
Resolucién de problemas e/ou exercicios 1.5 0 1.5

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description

Leccién maxistral Exposicién por parte do profesor dos contidos sobre a materia de maquinas eléctricas.

Practicas de laboratorio Actividades de aplicacién dos cofiecementos tedricos a situaciéns concretas e de adquisicién de
habilidades bésicas e procedimentales relacionadas coas maquinas eléctricas rotativas. Os alumnos
aprenderan os métodos activos e pasivos de proteccién para conseguir unha suficiente seguridade
das persoas e das maquinas. Desenvolverase no laboratorio de maquinas eléctricas

correspondente.

Practicas con apoio das Actividade na que se formulan problemas e exercicios relacionados coa materia de maquinas
TIC eléctricas rotativas. O profesor resolvera problemas tipo de maquinas rotativas e o alumno debe
resolver problemas similares.

Atencion personalizada

Methodologies Description

Leccién maxistral O profesor atenderd as dubidas que podan presentar os alumnos correspondentes 4 materia
gue se estad expondo en cada momento da sesién. Ademais, nas horas asignadas a tutorias, o
profesor atenderd calquera dubida relacionada ca meteria.

Practicas de laboratorio Durante a realizacion das practicas, o profesor atenderd persoalmente as dubidas que poidan

expor 0s alumnos.

Practicas con apoio das TIC Durante a realizacién das practicas na aula de informatica, o profesor atendera persoalmente
as dubidas que poidan expor os alumnos.

Avaliacion
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Description Qualification Training and

Learning
Results
Practicas de A avaliacién da parte practica de laboratorio realizarase de forma continua 10 B3 C10 D1
laboratorio (sesidn a sesion). D2
Os criterios de avaliacion son: - Asistencia minima do 80%. -Puntualidade. - D14
Preparacidn previa das practicas. - Utilizacién correcta do material. -Os D16
resultados entregados por cada alumno ou grupo ao finalizar cada practica, nos D17
€asos que asi se esixa e os cuestionarios relativos a practica si os houbese. D19
A non asistencia a unha sesién de practicas supdn que serd puntuada con 0
puntos.
Unha asistencia a clases de practicas inferior ao 80% supdn que a nota total de
practicas é de cero puntos.
Para poder aprobar a materia é necesario obter unha nota minima do 40%,
sobre a nota maxima nesta parte.
Practicas con A avaliacién continua das practicas con apoio das TIC realizarase conforme aos 10 B3 C10 D1
apoio das TIC  seguintes criterios: - Asistencia minima do 80%. -Puntualidade. - Preparacién D2
previa -Resultados entregados por cada alumno ao finalizar cada clase e/ou D6
cuestionarios relativos & practica, nos casos nos que asi se esixa. D16
A non asistencia a unha sesién de practicas supén que serad puntuada con 0
puntos.
Unha asistencia a clases de practicas inferior ao 80% supdn que a nota total de
practicas é de cero puntos.
Exame de A avaliacién dos cofiecementos adquiridos polo alumno farase de forma 50 B3 C10 D1
preguntas individual e sen a utilizacién de ningun tipo de fonte de informacién, mediante D6
obxectivas exames de tipo test que englobaran toda a materia impartida no cuadrimestre,
tanto en teoria como en practicas de laboratorio. Para poder aprobar a materia
€ necesario obter unha nota minima do 40%, sobre a nota maxima nesta parte.
Resolucién de  Proba escrita na que se avaliard a aplicacién practica dos cofiecementos 30 C10 D1
problemas e/ou tedricos & resolucién de problemas tipo de maquinas eléctricas. Para poder D2
exercicios aprobar a materia é necesario obter unha nota minima do 40%, sobre a nota D14
maxima nesta parte. D16

Other comments on the Evaluation

Avaliacion continua en primeira oportunidade

0O longo do cuadrimestre o estudantado realizara practicas de laboratorio e un exame, sumando entre todos unha
puntuacién do 60% do total. O 40% restante da materia serd avaliado na data oficial fixada polo centro, nun exame de
preguntas obxectivas e resolucién de problemas. Para superar a materia sera necesario acadar unha cualificacién minima
resultante da suma de todas as actividades avaliables, de 5 puntos, acadar un minimo do 40% da nota maxima de cada
unha das partes de cada exame( teoria e problemas) e un minimo do 40% da nota maxima de cada unha das outras
actividades avaliables(practicas). Se nalgunha das probas non se alcanza a nota minima e a suma de todas as cualificacions
é superior a 5 puntos, a nota que aparecerd na acta sera de suspenso (4 puntos).

Avaliacion continua en segunda oportunidade

Mantense a nota acadada nas practicas de laboratorio. Realizarase un exame de preguntas obxectivas correspondente co
50% (5 puntos) da nota e un exame de problemas correspondente co 30% (3 puntos) da nota. Para superar a materia sera
necesario acadar unha cualificacién minima resultante da suma de todas as actividades avaliables, de 5 puntos e acadar un
minimo do 40% da nota maxima correspondente a cada apartado (preguntas obxectivas, resolucién de problemas e
practicas). Se nalgunha das probas non se alcanza a nota minima e a suma de todas as cualificaciéns é superior a 5, a nota
que aparecera na acta serd a de suspenso (4 puntos).

Avaliacion global:

0 alumnado que renuncie & avaliacién continua sera avaliado sobre todo o contido da materia (teoria, resolucién de
problemas e practicas) que correspondera co 100% da nota global. Para superar a materia sera necesario acadar un minimo
do 40% da nota maxima correspondente a cada unha das partes (teoria, resolucién de problemas e practicas). Se nalgunha
das probas non se alcanza a nota minima e a suma de todas as cualificaciéns é superior a 5, a nota que aparecera na acta
serd a de suspenso(4 puntos).

Compromiso ético: Espérase que o alumno presente un comportamento ético axeitado. No caso de detectar un
comportamento non ético (copia, plaxio, utilizacion de aparatos electrénicos non autorizados, e outros)
considerarase que o alumno non retine os requisitos necesarios para superar a materia. Neste caso a
cualificacion global no presente curso académico sera de suspenso (0.0).
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Bibliografia. Fontes de informacion

Basic Bibliography

JesUs Fraile Mora, Maquinas Eléctricas, McGraw-Hill/Interameericana de Espafia S.A.U,

JesUs Fraile Mora y Jesus Fraile Ardanuy, Problemas de Maquinas Eléctricas, McGraw-Hill/Interameericana de Espania,
Stephen J. Chapman, Maquinas Eléctricas, McGraw-Hill,

Manuel Cortés Cherta, Curso Moderno de Maquinas Eléctricas Rotativas (1,11,111), Editores Técnicos Asociados,
Complementary Bibliography

Javier Sanz Feito, Maquinas Eléctricas, Prentice Hall, 2002

Sanjurjo Navarro, Maquinas Eléctricas, Garcia-Maroto, 2011

Sudrez Creo, Juan M, Mdquinas eléctricas : funcionamiento en régimen permanente, Térculo, 2006
Fitzgerald, Arthur Eugene, Maquinas Eléctricas, McGraw-Hill, 2004

Recomendacions

Subjects that it is recommended to have taken before

Fisica: Fisica 1/V12G360V01102

Fisica: Fisica II/V12G360V01202

Fundamentos de teoria de circuitos e maquinas eléctricas/V12G360V01302
Electrotecnia aplicada/V12G360vV01501

Fisica 1ll/V12G360V01503

Other comments

Requisitos: Para matricularse nesta materia é necesario superar ou ben estar matriculado de todas as materias dos cursos
inferiores ao curso no que esta situada esta materia.

En caso de discrepancias, prevalecerd a version en castelan desta guia.
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IDENTIFYING DATA
Chemical technology

Subject Chemical
technology

Code V12G360V01606

Study Grado en

programme Ingenieria en
Tecnologias

Industriales
Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 3rd 2nd

Teaching #EnglishFriendly
language Spanish
Galician

Department

Coordinator Sanroman Braga, Maria Angeles

Lecturers Rosales Villanueva, Emilio
Sanroman Braga, Marfa Angeles

E-mail sanroman@uvigo.es
Web
General In this subject, students learn the basic aspects of Chemical Engineering and the fundamentals of the basic

description  operations most employed in industry.

English Friendly subject: International students may request from the teachers: a) materials and bibliographic
references in English, b) tutoring sessions in English, c) exams and assessments in English.

Training and Learning Results

Code

B3 CG3 Knowledge in basic and technological subjects that will enable them to learn new methods and theories, and equip
them with versatility to adapt to new situations.

B4 (CG4 Ability to solve problems with initiative, decision making, creativity, critical thinking and to communicate and
transmit knowledge, skills and abilities in the field of Industrial Engineering.

C4 CE4 Ability to understand and apply the basic knowledge of general chemistry, organic chemistry and inorganic
chemistry, and their applications in engineering.

D2 CT2 Problems resolution.

D9 CT9 Apply knowledge.

D10 CT10 Self learning and work.

D17 CT17 Working as a team.

Expected results from this subject

Expected results from this subject Training and Learning
Results
To know the bases of chemical technology. B3 C4 D9
To apply mass and energy balances to real systems. B4 Cc4 D2
D9
D10
D17
To know and understand the basic aspects of mass transfer. B3 C4 D9
To know the fundamentals of separation processes and their application to real cases. B4 Cc4 D2
D9
D10
D17
Contents
Topic
Introduction Chemical Engineering. Basic principles. Chemical processes. Unit
conversion and calculation tools
Mass and energy balances Mass balances for systems without chemical reaction. Mass balances for

systems with chemical reaction. Energy balances
Implementation of balances into chemical reactor Stoichiometry. Reaction rate. Ideal reactors
design
Mass transfer Introduction. Mass transfer equations: individual and global coefficients
Distillation and rectification of liquid mixtures Vapour[Jliquid equilibrium. Simple distillation. Rectification. Azeotropic and
extractive distillation.
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Liquid-liquid extraction Fundamentals. Binary and ternary mixtures. Factors that affect the

separation. Operation by simple contact, multiple contact in direct current,
multiple contact in multiple countercurrent

Other operations in chemical processes Gas absorption. Liquid-solid extraction. Adsorption and ion exchange.
Planning

Class hours Hours outside the Total hours

classroom

Lecturing 16 46 62
Problem solving 16 31 47
Laboratory practical 4 4 8
Studies excursion 6 1 7
Simulation 4 2 6
Objective questions exam 1.5 4.5 6
Problem and/or exercise solving 3 9 12
Report of practices, practicum and external practices0 2 2

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing

Oral and direct exhibition, by part of the professor, of the most important knowledges
corresponding to the subjects of the subject in question.

Problem solving

The professor proposes to the students a series of problems so that they work on them home,
before that resolve them in class or seminars. Besides along the course made diverse controls in
which the students will have to resolve problems of the level of similar difficulty to the made in
class

Laboratory practical

The students will make some experiences in the laboratory related with the subjects treated along
the course.

Studies excursion

Visits of the students to companies of the surroundings to make an approach to the business reality
and visualise the application of the theoretical contents given in the subject

Simulation

Learning and utilisation of programs of simulation applied to the contents of the subject

Personalized assistance

Methodologies

Description

Lecturing

The students will be able to consult to the professor in any one doubts related with this methodology,
as well as in the review of the different proofs of evaluation made, those that doubts have on
theoretical and practical appearances linked with the subject.

Problem solving

The students will be able to consult to the professor in any one doubts related with this methodology,
as well as in the review of the different proofs of evaluation made, those that doubts have on
theoretical and practical appearances linked with the subject.

Laboratory practical The students will be able to consult to the professor in any one doubts related with this methodology,

as well as in the review of the different proofs of evaluation made, those that doubts have on
theoretical and practical appearances linked with the subject.

Studies excursion

The students will be able to consult to the professor in any one doubts related with this methodology,
as well as in the review of the different proofs of evaluation made, those that doubts have on
theoretical and practical appearances linked with the subject.

Simulation The students will be able to consult to the professor in any one doubts related with this methodology,
as well as in the review of the different proofs of evaluation made, those that doubts have on
theoretical and practical appearances linked with the subject.

Assessment
Description Qualification Training and

Learning
Results

Studies excursion  Questions and activities related to the visit to be made will be carried out. 5 B4 C4 D2

These may take place before or after the visit. D9
D10
D17

Simulation Realisation of diverse simulations of chemical processes that will have to 5 B3 C4 D2

deliver after the sessions of simulation that will make along the course B4 D9
D10
D17
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Objective questions This evaluation test includes two types of exams with objective questions: 25 B3 C4 D2

exam + multiple-choice questions in the lecture sessions, which will represent 5% B4 D9
of the total. D10
+ Short questions or multiple-choice questions that will be asked in different D17
controls throughout the course, which will represent 20% of the total value
of the exam.

Problem and/or They will make diverse controls along the period approved by the centre, 60 B3 C4 D2

exercise solving consistent in the resolution of relative problems to the contents of the B4 D9

matter developed in time/condition established by the professor.
Each one of these activities will not surpass 40% of the final qualification of

the subject.
Report of practices, It will evaluate in this item both the realisation of the practices of laboratory 5 C4 D9
practicum and like the reasoning and treatment of the results obtained in the development D10
external practices of the practical classes of laboratory. D17

Other comments on the Evaluation

Continuous Assessment:

Participation in any of the evaluation systems for the subject (laboratory practices, problem-solving and exercises,
simulation, field study, objective questions exam) will imply the condition of being marked as present and will reflect in the
records. A minimum attendance of 75% in practices, field study, and simulation is required to qualify for their evaluation.
Otherwise, the grade for these evaluation systems will be 0.0. A student who is not under the "global evaluation" modality
will fail if they do not achieve a MINIMUM GRADE of 4.0 points (out of 10) in each of the aforementioned tests. However, they
will have the opportunity to recover the non-passed parts in the May examination. The student will pass the subject if the
FINAL GRADE is = 5.0, meaning the sum of the grades obtained in the different evaluation systems of the subject is = 5.00.

Second Examination Session:

In the second examination session, students will take a final exam in which they will be evaluated on all the teaching
methodologies applied throughout the subject. This grade will constitute 100% of the final grade.

Global Evaluation:

When a student requests the global evaluation, a "FINAL EXAM" will be conducted on the dates established in the school's
calendar. Their grade will be the sum of 90% of the grade obtained in the "FINAL EXAM" and 10% of the practices grade.

Ethical Commitment:

Students are expected to exhibit appropriate ethical behavior. If unethical behavior is detected (e.g., cheating, plagiarism,
use of unauthorized electronic devices, etc.), it will be considered that the student does not meet the necessary
requirements to pass the subject. In this case, the overall grade for the current academic year will be a fail (0.0). The use of
any electronic device during evaluation tests is not allowed unless expressly authorized. The introduction of an unauthorized
electronic device into the examination room will be considered grounds for failing the subject in the current academic year,
resulting in an overall grade of fail (0.0).

Sources of information

Basic Bibliography

Himmelblau, D.M., Basic principles and calculations in chemical engineering, 6th,
Felder, R.M. y Rousseau, R.W., Elementary principles of chemical processes, 3rd,
0cén, J. y Tojo, G., Problemas de Ingenieria Quimica, 3rd,

Coulson, J.M. and others, Chemical Engineering vol. 1 and vol 2, 5th,

Treybal, R.E., Mass-transfer operations, 3rd,

Calleja, G, Introduccién a la ingenieria quimica, 12,

Levenspiel, 0., Chemical Reaction Engineering, 3rd,

Wankat, P.C., Ingenieria de procesos de separacion, 22,

McCabe, W.L., Smith, J.C. y Harriott, P., Unit operations of chemical engineering, 7th,
Complementary Bibliography

Recommendations

Subjects that it is recommended to have taken before
Physics: Physics 1/V12G360V01102
Physics: Physics 2/V12G360V01202
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Mathematics: Calculus 1/V12G360V01104
Mathematics: Calculus 2 and differential equations/V12G360V01204
Chemistry: Chemistry/V12G360V01205

Other comments
Requirements: To enrol in this subject, it is necessary to have passed or be enrolled in every subject of inferior courses. In

case of discrepancies, it will prevail the Spanish version of this document.
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IDENTIFYING DATA
Electronic instrumentation

Subject Electronic
instrumentation
Code V12G360V01701
Study Grado en
programme Ingenieria en
Tecnologias
Industriales
Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 4th 1st
Teaching Spanish
language
Department

Coordinator Verdugo Mates, Rafael
Lecturers Verdugo Mates, Rafael

E-mail rverdugo@uvigo.es
Web http://moovi.uvigo.gal/
General A Instrumentacién Electrénica é a parte da electrénica que se ocupa da medicién de calquera tipo de

description magnitude fisica, da conversién da mesma a magnitudes eléctricas e do seu tratamento para proporcionar a
informacién adecuada a un sistema de control, a un operador humano ou ambos. A instrumentacién ten dous
grandes temas de traballo:

- 0 estudo dos sensores e dos seus circuitos de acondicionamento.
- O estudo dos equipos de Instrumentacién, que se empregan na industria para a medida de calquera tipo de
variable fisica.

Training and Learning Results

Code

B3 CG3 Knowledge in basic and technological subjects that will enable them to learn new methods and theories, and equip
them with versatility to adapt to new situations.

C23 CE23 Applied knowledge of electronic instrumentation

D2 CT2 Problems resolution.

D9 CT9 Apply knowledge.

D17 CT17 Working as a team.

Expected results from this subject

Expected results from this subject Training and Learning Results
(*) B3 C23
*) C23 D9
New D2

D9
New C23 D2
New D17
Contents
Topic
Topic 1: Introduction to the electronic The electronic instrumentation in the context of the control of processes.
instrumentation Systems of measure and his characterisation.

Topic 2: Systems of Acquisition of Data (DAS or  Bridges of measure. Fixers of tension. Sources of current. Converters V/I

DAQ). Auxiliary circuits and I/V.

Topic 3: DAS. Amplification and signals filtering  Amplifiers of instrumentation, programmable amplifiers, amplifier of
isolation. Types of filters. Technicians of implementation of active filters.

Topic 4: DAS. Circuits of conversion and Circuits of show and retention (S&H). Conversion A/D and D/A, types and

multiplexed technical characteristics. Analog switches. Multiplexer analog.

Topic 5: Implementation of systems of acquisition Basic structures. Criteria of election in function of the parameters of the

of data system.

Topic 6: Physical principles of sensors Introduction. Piezoelectricity. Magnetostriction. Piezoresistivity.
Pyroelectricity. Magnetoresistance. Thermoelectricity. Thermoresistivity.
Photoresistivity. Inductive sensors. Capacitive sensors. Ultrasonic sensors.

Topic 7: general Characteristics of the sensors ~ Technical characteristics. Types of commercial exits. Connection of
sensors to electronic systems of control.

Topic 8: Proximity sensors Inductive, capacitive, ultrasonic, optoelectronic, magnetic and safety
Sensors.
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Topic 9: Sensors of temperature and of discharge Sensors of Temperature: Thermocouples, sensors of infrared and

integrated sensors. Sensors of discharge: Sensors of differential pressure,
vortex, acceleration of *Coriolis, of turbine, electromagnetic. Criteria of
selection.

Topic 10: Pressure and level sensors Pressure sensors (Primary measuring elements: Bourdon tube, diaphragm,

bellows), potentiometric, piezoelectric, capacitive, inductive, strain gauge
and magnetostrictive. Level sensors: Ultrasonic, resistive, float, static
pressure, differential pressure, conductivity, capacitive, inductive, optical,
rotary vane and radioactive. Selection criteria.

Topic 11: Displacement sensors Inductive sensors: LVDT, RVDT, Synchrogenerator and Resolver.

Optoelectronic sensors: Absolute and incremental encoders. Applications.
Selection criteria.

Topic 12: Sensors of elec
variables

trical and magnetic Transformer of intensity. *Shunt. Sensors of effect *Hall. Measure of
magnetic fields with *Magnetorresistencias. Criteria of selection.

Topic 13: Introduction to

the control of processes Introduction to the control of processes

based in the use of microcontrollers Introduction to the microcontrollers

Introduction to the actuators: hydraulic, tyres and electronic (Electronics of
Power)

Topic 14: Teams of electronic instrumentation Classification, technical characteristics and connection of teams of

instrumentation. Criteria of selection. Buses of instrumentation.

Topic 15: Introduction to

Power Electronics (PE) Introduction. Structure of the systems of PE. Types of converters.
Semiconductors of powers. Passive components in PE. Calculation of

powers.
Practice 1. Introduction to the Virtual The execution data flow on LabVIEW. Frontal panel and diagrams of
instrumentation. LabVIEW. blocks. Description of the main types of data and structures of

programming.

Practice 2: Introduction to the control of Introduction to the control of processes based in uControladores. Study of
processes based in the System On Chip (SOC) the ESP32. Introduction to the surroundings of development of the

ESP32.

platform M5Stack. Implementation of an application of control based in the
M5Stack Stick C

Practice 3: System of acquisition of data for the It will be implementing a system of acquisition of complete data for the

measure of temperature.

conditioning of a sensor of temperature PT1000.

Mentored work.

- Implementation of a circuit of the measure and the control of a physical
variable and his back acquisition by means of distinct hardware of capture.

- Incorporate the information captures in a system of management of the
information, to make tasks of control of production and control of

processes.
Planning

Class hours Hours outside the Total hours

classroom

Lecturing 28 30 58
Laboratory practical 12 6 18
Problem solving 8 13 21
Mentored work 6 30 36
Essay questions exam 3 10 13
Objective questions exam 1 3 4

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing

They will develop in the schedules fixed by the direction of the centre. They consist in an exhibition,
by part of the professor, of the contents of the matter. Also it will proceed to show examples and
technical solutions that illustrate properly the problematic to treat. The student will be able to
expose all the doubts and questions that consider timely, during the session. The teacher will look
for the most active possible of the student.

Laboratory practical

It will show to the student some practical settings or simulations on the matter treated that they
put of self-evident the technical characteristics of the settings made, as well as the form to make
measures in the same by means of sensors and the instrumentation of the laboratory.

Problem solving

The complementary activity of the magistrate's sessions in which they formulate problems and/or
exercises related to the subject. The student will have to develop suitable solutions to the problems
and/or exercises proposed in the classroom and of other extracted of the bibliography. They will
identify possible doubts that will resolve in the classroom or in personalized tutorials.

Mentored work

This time devotes to the realisation of works of laboratory in team, related with the conditioning of
sensors, visualisation of the variable measured and storage of information.
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Personalized assistance
Methodologies Description

Laboratory practical The teacher will personally attend to the doubts and queries of the students, about the study of
theoretical concepts, laboratory practices or projects. Students will have the opportunity to attend
personalized tutorials or in groups in the teacher's office at the time established for that purpose at
the beginning of the course and which will be published on the subject page.

Mentored work In the practical classes and in tutorials each of the doubts that arise in the completion of the work will
be solved in a personalized way.

Assessment
Description Qualification Training and
Learning
Results
Laboratory The students will make the designs and planned settings in the billed of the 10 D9
practical practice and will deliver a memory with the results of the same. D17
Mentored work ~ Once made the supervised work, the students will owe to elaborate a 30 D9
descriptive memory. It will fix a day for the delivery of the memory and the D17
presentation of the work made, to the professor. This note will form part of
the continuous evaluation.
Essay questions In the dates indicated by the calendar of examinations of the centre, will 30 D2
exam make the final proofs that will consist in problems of development.
Objective In the dates indicated by centre and by means of continuous evaluation, will 30 B3 C23

questions exam  make proofs of short questions of test.

Other comments on the Evaluation

Long answer tests and multiple choice tests will be carried out on the dates set by the center or by the teacher and will
represent 60% of the final grade. The remaining 40% will correspond to the grade obtained throughout the course, through
continuous evaluation, of the laboratory practices and the supervised work. In each of these evaluations a minimum grade of
30% will be required

Students who are recognized by the management of the center for their resignation from continuous assessment, must
attend the final test. This will represent 60% of the grade, the remaining 40% will be obtained through a practical exam and
the completion of a work. In this case, the practical exam and the work will be compulsory, and in these tests a minimum
grade of 50% must be obtained.

In the second call, the same procedure will be followed.
The practice note will only be saved for one academic year.
Ethical commitment:

The student is expected to exhibit appropriate ethical behavior. In the case of detecting unethical behavior (copying,
plagiarism, use of unauthorized electronic devices, and others) it will be considered that the student does not meet the
necessary requirements to pass the subject. In this case, the overall grade in the current academic year will be a failure
(0.0).

The use of any electronic device will not be allowed during the evaluation tests unless expressly authorized. The fact of
introducing an unauthorized electronic device in the exam room will be considered a reason for not passing this subject in
this academic year and the overall grade will be failed (0.0).

THE ACQUISITION OF SKILLS AND ITS INFLUENCE ON THE EVALUATION

In this subject there is no competency assessment approach. Next, it is specified how the different teaching activities
exercise the student in the different competencies and how their acquisition conditions the final grade obtained by the
student.

CG3. Knowledge of basic and technological subjects, which enables them to learn new methods and theories and gives them
the versatility to adapt to new situations.

The acquisition of this competence is guaranteed (in the scope of the subject) by its own contents. The self-assessment
activities, the practicals and the different assessment tests deal with these content of a technological nature.

CT2. Problem resolution.
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Students exercise in this competence through the proposed activities: problem sets and theoretical resolution of the
assemblies proposed in the practice statements. The acquisition of competence in the field of the subject is justified by the
fact that the assessment tests (thematic blocks and individual tests) consist almost entirely of problem solving.

This competence is achieved and evaluated in the proposed laboratory work. These are carried out in groups of two and at
the end of them, each group must submit a written report of the activities carried out. The students who prepare the best
works must make an oral presentation.

CT9. Apply knowledge.

The students exercise this competence, especially in the laboratory sessions, where they have to transfer to the simulations
and to the assembly and real measurements what was studied in the theoretical sessions. The laboratory sessions are
evaluated one by one, averaging the final grade as long as there is minimal attendance and use.

CT17 Teamwork.

The students exercise this competence in the laboratory sessions, since these sessions are carried out in teams of two.
Collaboration between both students is necessary to successfully carry out the setups, measurements and data collection
required in each experiment. The practice teacher verifies that the prior preparation and development of each of the
sessions is the result of the collaboration of the two members of each group. In case of detecting anomalies in this sense,
the qualifications of each member of the group are penalized and individualized.

Sources of information

Basic Bibliography

M. A. Pérez Garcfa, ). C. Alvarez Antén, ). C. Campo Rodriguez, F. ]. Ferrero Martin y G. J. Grillo, Instrumentacién
Electrénica, Thomson, 2003

Franco, Sergio, Disefio con amplificadores operacionales y circuitos integrados analdgicos, 32 edicién, Mc Graw-Hill,
2013

Del Rio Fdez, J., LabVIEW: Programacion de sistema de instrumentacion, 12, Garceta, 2011

Pérez Garcia, M., Instrumentacion Electrénica: 230 problemas resueltos., 12, Garceta, 2012
Complementary Bibliography

Enrique Mandado Pérez, Jorge Marcos Acevedo, Celso Ferndndez Silva y José I. Armesto Quiroga, Autématas
programables y sistemas de automatizacién, Marcombo, 2009

Faludi, Robert, Building wireless sensor networks, O' Reilly, 2011

Recommendations
Subjects that continue the syllabus
Control and industrial automation/V12G360vV01801

Subjects that it is recommended to have taken before
Automation and control fundamentals/V12G360V01304

Basics of circuit analysis and electrical machines/V12G360V01302
Electronic technology/V12G360V01401
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IDENTIFYING DATA

Technical Office

Subject Technical Office

Code V12G360V01702

Study Grado en

programme Ingenieria en
Tecnologias

Industriales
Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 4th 1st

Teaching Spanish

language Galician

Department

Coordinator Alonso Rodriguez, José Antonio

Lecturers Alonso Rodriguez, José Antonio
Diaz Vilarifio, Lucia

E-mail jaalonso@uvigo.es
Web http://webs.uvigo.es/oficinatecnica
General This matter has like vision and like mission approach to the students to his back professional life through the

description  knowledge, handle and application of methodologies, technical and tools oriented to the preparation,
organisation and management of projects and other technical documents.
It employed a practical approach of the subjects, looking for the integration of the knowledges purchased to
the long of the career of face to his application to the development of the methodology, organisation and
management of technical works, as true essence of the profession of engineer in the frame of his attributions
and fields of activity.
It will promote the development of the competitions of the matter by means of a theoretical approximation-
practical, in which the exposed contents of theoretical way develop by means of the realisation of practical
activities and works of application oriented to the industrial reality of the profession, assimilating the agile and
precise employment of the distinct rule of application and of the best practices established.
Given the variety that produces in the spectrum of professional exits, the academic program possesses a part
of general contents to all the Industrial Engineers, in which it treats to transmit those appearances that
reinforce the *pluridisciplinaridad and possesses another more specific part of the speciality, that does
reference to methodological or normative appearances of this field.
Likewise the strategy employed allows to expose to the students the professional alternatives that open him,
from the free professional exercise (**peritaciones, *dictdmenes, reports, projects, etc.), even his immersion in
a small / average technical office more oriented the installations or even to the design of product.

Training and Learning Results

Code

Bl CG1 Ability to design, develop, implement, manage and improve products and processes in various industrial fields,
through analytical, computational and experimental appropriate techniques.

B2 (CG2 Ability to lead activities related to CG1 competence.

C18 CE18 Knowledge and skills to organize and manage projects. Know the organizational structure and functions of a
project office.

D1 CT1 Analysis and synthesis.

D2 CT2 Problems resolution.

D3 CT3 Oral and written proficiency.

D5 CT5 Information Management.

D6 CT6 Application of computer science in the field of study.

D7 CT7 Ability to organize and plan.

D8 CT8 Decision making.

D9 CT9 Apply knowledge.

D10 CT10 Self learning and work.

D11 CT11 Ability to understand the meaning and application of the gender perspective in the different fields of knowledge
and in professional practice with the aim of achieving a more just and equal society

D13 CT13 Ability to communicate orally and in writing in the Galician language.

D14 CT14 Creativity.

D15 CT15 Objectification, identification and organization.

D16 CT16 Critical thinking.

D17 CT17 Working as a team.

D20 CT20 Ability to communicate with people not expert in the field.

Expected results from this subject
Expected results from this subject Training and Learning Results
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(*) C18 D3

(*) Bl C18 D1

(*) B2 C18 D1

Contents

Topic

Presentation Presentation
Guides Educational
Methodology of work.

Groups of work

Sources of information and communication: SUBJECT and other

Knowledges and computer applications for the matter.
Technical office. Introduction. Functions.

Organisation of the work.

Technicians of Work in team.

Integration with the systems of the company. *Kanban.

Taking of decision by means of weighting of criteria.

Communication.

Industrial project. Project: Concept, classification, structure, cycle of life. Documents of the
project: Index, memory, planes, *pliegos of conditions, budget, studies
with own entity.

Normalisation. It JOINS 157002.
Memory of the project: Structure and content
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Industrial project. Planes Structure and index of the planes. Typology of representation: dimension
and relation. Block of titles. Sizes and scales. Folded.

Criteria for the preparation of planes. Example; planes of distribution.
Example: planes of installations. Diagrams of principle. Legend of
symbology.

Legislation. Legislation Interpretation of technical legislation Generic technical
legislation applied to the speciality: Municipal, occupational risk prevention
and Technical Building Code.

Fires protection Basic concepts: fire, typology, fire prevention elements.

Application of fire prevention regulations: classification, sectorisation,
classification of materials, NRI, evacuation, means of protection.

Basic concepts of construction Basic elements of construction. Cover. *Cimentacién. Structural elements.
Coatings. Carpentries. Finishings. Examples.
Methodology of design of installations Types of installations. Determination of loads. Elements of feeding of the

loads. Elements of performance control and security. Planes of
installations and diagrams of principle.
Budget and planning. Measurement and economic appraisal
Theory of project management and planning.
Methodology of planning: Project decomposition structure, databases,
planning development.
Fold of Conditions. Types.
Administrative
Technical
Facultativas
Bidding and contracting of projects.
Studies with own entity. Relative studies to the fulfillment of the legislation of labour risks: Basic
Study of Security and Health.
Relative studies to the fulfillment of the legislation of management of
waste.
Other technical documents. Report: Concept, classification, structure.
Certifications . Homologation
*Peritaciones, Valuations.
Professional activity. Processing: visa, notary, Public Organisms, etc.
Management of licences, permissions and permissions in front of public
and personal institutions.
Bidding and contracting of projects.

Patent rights. Technological innovation and patent rights.
Patents and models of utility.
Communication Technicians of presentation of oral works and written
Planning
Class hours Hours outside the Total hours
classroom
Introductory activities 2 0 2
Lecturing 12 12 24
Mentored work 2 6 8
Project based learning 12 35 47
Problem solving 6 6 12
Practices through ICT 6 4 10
Design Thinking 4 20 24
Scientific events 1 4 5
Presentation 1 4 5
Presentation 1 3 4
Essay questions exam 1 3 4
Project 2 3 5

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Introductory activities It presented the matter, information of the contents of the same, methodologies that go to apply,
works to make in the subject and form of evaluation.
Likewise they made dynamic in the class to boost the interrelationship in the students.

Lecturing Exhibition by part of the professor of the contents on the matter object of study, theoretical bases
and/or guidelines of a work, exercise or project to develop by the student.
Mentored work Elaborate a relative technical report the any question related with the Industrial Engineering, with

the quality and the rigour that expects of an Industrial Engineer.
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Project based learning

It will make a work applying the methodology of "Learning Based in Projects- **ABP". Realisation of
a project of engineering, working with an open team. It will do upsetting in the application of tools
and knowledges of industrial engineering to create solutions of engineering for the real needs of an
industry.

They make reflections of ethical and social character on different appearances of the works made
(consequences of the industrial fires, labour security, management of waste, among others) These
appearances collect in the *rubrica of evaluation.

Problem solving

The student has to develop the ideal or correct solutions the the exercises posed that they base in
the theory given.

They made applying formulas, algorithms or procedures of transformation gives available
information. It will be necessary the interpretation of the results.

Practices through ICT

Activities of application of the knowledges in a determinate context, and of acquisition of basic
skills and *procedimentales in relation with the matter, through the TIC.

Design Thinking

It created a group *interdisciplinar with students of other subjects and degrees.
This group, applying the methodology "*Design *Thinking" aroused a work of implantation and/or
improvement on a concrete activity.

Scientific events

To present the ideas developed by the students in the groups *colaborativos organises a
presentation in format congress. This will be public and with diffusion in different media.

Presentation

Like alternative to the application of the "*Design *Thinking and the scientific events", the
*profesorado, will be able to propose the presentation of the project made in "the learning based in
projects".

Personalized assistance

Methodologies

Description

Project based learning

The student made a project of engineering, working with an open team. It will do upsetting in the
application of tools and knowledges of industrial engineering to create solutions of engineering for
the real needs of an industry. They will do *tutorias of group with the professor to clear doubts and
for the follow-up of the work.

Mentored work

The student, of individual way, elaborates a technical report, or similar document, on a subject
proposed by the professor. The *tutorias will be individual. They cleared the doubts of the student
and helped him in the organisation and planning of the work. Can make *tutorias in small group,
gathering to students with the even problem, for a better efficiency.

Design Thinking

The students, in multidisciplinary group with students of other degrees, made a consistent work in
posing a solution to a problem posed. It will do applying the methodology *Design *Thinking and
applying, simultaneously, the methodology Learning like Service. They are scheduled meetings for
explanation of the methodologies to apply and *tutorias of group for the follow-up of the works.

Scientific events

It will work with the different groups of students to help them to prepare the public exhibition of his
work. It made several essays with them and oriented them to achieve an effective presentation.

Assessment
Description Qualification Training and
Learning
Results
Lecturing Theory: The proofs will be of type test or of brief answer. 15-35 Bl D2
Minimum note of this part: 5 on a qualification of 10 (in this part) B2 D9
Mentored work  Elaborate a relative technical report the any question related with the 15 Bl D1
Industrial Engineering, with the quality and the rigour that expects of an D3
Industrial Engineer. D5
It published a *rdbrica of evaluation in the platform *MOQVI of the subject. D6
D7
D8
D9
D10
D15
D16
Project based Realisation of a project of engineering, working with an open team. It will do 35-40 Bl C18 D2
learning upsetting in the application of tools and knowledges of industrial engineering B2 D3
to create solutions of engineering for the real needs of an industry. D5
D7
It published a *rdbrica of evaluation in the platform *MOQVI of the subject. D8
D9
The evaluation includes an individual proof on the work and *ponderara the D10
note of the project as it will expose in the *rubrica of evaluation. D14
D17
D20
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Scientific events Presentation of the ideas developed by the students in the groups 0-25 D1

*colaborativos. This activity will be public and with diffusion in different media. D3
It published a *rdbrica of evaluation in the platform *MOQV!I of the subject. D5
D6

D17

D20
Presentation Presentation of group of class of the work made, well with the methodology of 5-15 D2
"“*Design *Thiking", well the project developed in the methodology of "learning D5
based in projects". The criterion establishes it the *profesorado of the group. D6
D7

D17

D20

Other comments on the Evaluation
EVALUATION SYSTEM:

The default evaluation system is the continuous evaluation system. Students who wish to use the non-continuous
assessment system (global assessment) must officially request it, within the period and in the manner established by the
management of the E.E.I. If the student does not request this waiver or does not obtain the favourable verdict of the waiver
of continuous assessment, it is understood that he/she is in the continuous assessment system.

The evaluation will be carried out according to the criteria indicated by the teacher of the subject in the first class and which
will be published on the MOOVI platform of the subject.

Attendance (and participation) in at least 80% of the practical classes is MANDATORY. CRITERIA FOR PASSING
THE SUBJECT THROUGH CONTINUOUS ASSESSMENT:

In order to assess the subject through continuous assessment, a series of evaluable activities will be established in the first
class of the course. Failure to pass any of these activities with a minimum mark of 5 means a failure and the need to take a
global evaluation exam of the subject.

In order to pass the course through continuous assessment, two conditions must be met simultaneously:

a) obtain a minimum score of 5 out of 10 in each of the evaluable sections or parts indicated in the rubrics
published.
b) obtain an average mark, weighted according to the percentages indicated above, of at least 5 out of 10.

The percentage that each of the sections represents in the grade for the subject is indicated in the following table:

Activity project 35%-40%
Technical report 15%
Theoretical tests: 15%-35%
Communication skills: 20%-30%

According to the characteristics of the group and at the teacher's discretion, 2 possible ways of assessing communication
skills are established:

A) Presentation of the project carried out during the course, which may include: Summary of the work, type A- of the TFG,
Summary of the project of between 250 and 300 words, visual support for the presentation (slides, models, etc.) and oral
presentation.

B) Carrying out a collaborative work, with other degrees, and presentation of the same, which may include: Executive report
of the work carried out using Design Thinking methodology, congress-type summary of between 250 and 300 words, visual
support for the presentation (slides, models, etc.) and oral presentation. In this case (option B) the following events are
established, MANDATORY, on the following dates (in the morning): 1st term groups:

Initial meeting on Friday 12 September (Campus auditorium) Congress: Friday 28 November (Campus
auditorium) 2nd term groups:

Initial meeting on Friday 30 January Congress: 27 March CRITERIA FOR PASSING THE
COURSE THROUGH GLOBAL ASSESSMENT: Students who choose to apply for global assessment
will take an exam equivalent to the contents and competences of with the following structure:

1. Theoretical contents. 40% 2. Practical contents: 40%. 3. Communication skills
and communication of results 20% ETHICAL COMMITMENT:
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Students are expected to show appropriate ethical
behaviour. By taking the course, students acquire a
commitment to teamwork, collaboration and respect for
classmates and teachers. In the case of detecting unethical
behaviour (copying, plagiarism, use of unauthorised
electronic devices and others) it will be considered that the
student does not meet the necessary requirements to pass
the course.

Sources of information

Basic Bibliography

Profesor de la asignatura, Apuntes de Oficina Técnica, Plataforma de teledocencia,, 2017

Complementary Bibliography

Cos Castillo, Manuel de, Teoria general del proyecto, Sintesis, 1995

Cos Castillo, Manuel de, Teoria general del proyecto Il, Sintesis, 1995

Paso a paso con Gantt Project, conectareducacion.educ.ar, 2016

GARCIA-HERAS PINO, ALVARO y JULIAN RODRIGUEZ FERNANDEZ, Documentacidn técnica en instalaciones eléctricas,
22, Ediciones Paraninfo S.A., 2017

Comité CTN 157, PROYECTOS, UNE 157001:2014:Criterios generales para la elaboracién formal de los
documentos que constituyen un proyecto técnico, AENOR. ASOCIACION ESPANOLA DE NORMALIZACION Y CERT, 2014
GONZALEZ, FRANCISCO JAVIER, Manual para una eficiente direccién de proyectos y obras, FC Editorial, 2014
ARENAS REINA, JOSE MANUEL, RACTICAS Y PROBLEMAS DE OFICINA TECNICA, LA FABRICA, 2011

MARTINEZ GABARRON, ANTONIO, Analisis y desarrollo de proyectos en la ingenieria alimentaria, ECU, 2011
MONTANO LA CRUZ, FERNANDO, Autocad 2017, Anaya Multimedia, 2016

MEYERS FRED E., STEPEHENS MATHEW P., Diseno de instalaciones de manufactura y manejo de materiales, Diseio
de instalaciones de manufactura y manejo de materiales, Prentice Hall, 2006

Tompkins, James A. White John A. Bozer, Yavuz A. Tanchoco J. M. A, Planeacidén de instalaciones, Cengage Learning
editores S.A., 2011

Recommendations
Subjects that continue the syllabus
Final Year Dissertation/V12G360V01991

Subjects that it is recommended to have taken before
Graphic expression: Fundamentals of engineering graphics/V12G360V01101
Computer science: Computing for engineering/V12G360V01203

Other comments

They require basic knowledges of computing, of systems of representation, normalisation of Drawing, industrial
normalisation and of construction.

For the acquisition of the planned competitions in this matter recommends the assistance and active participation in all the
activities programmed and the use of the *tutorias, especially those referents to the review of the works.

The key point to surpass the subject successfully, is [Jto comprise[] the matter and no so much his Jmemorisation[]. In case
of doubts or questions, the student has to ask to the professor well in class, in the schedule of attention to the student or
*telematicamente.

Like general rule a doubt resolved avoids five *interrogantes in the future.

It recommends to the students the assistance to the *tutorias for the exhibition of doubts.

It recommends the active participation in the mechanisms of *tutorizacién.

Finally, and regarding the assistance, although they fix some minima in theory and practical, recommends to the students
the assistance to the whole of the theoretical and practical days of the subject.

Didactic materials

requires access to Internet and the tools *ofimaticas usual.
The documentation will be facilitated through the platform *MooVi and will be expanded and commented in the face-to-face
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classes and rest of face-to-face activities.
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IDENTIFYING DATA

Environmental technology

Subject Environmental
technology
Code V12G360V01703
Study Grado en
programme Ingenieria en
Tecnologias
Industriales
Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 4th 1st
Teaching #EnglishFriendly
language Spanish
Galician
Department
Coordinator Alvarez da Costa, Estrella
Lecturers Alvarez da Costa, Estrella
Cameselle Fernandez, Claudio
Moldes Moreira, Diego
E-mail ealvarez@uvigo.es
Web http://moovi.uvigo.gal
General Subject that belongs to the Block of Common Subjects of the Industrial Technologies. It is part of the curricula
description  of all Degrees of Industrial Engineering.

This subject provides an approach to Environmental Engineering, which is necessary to develop any
engineering project. In it we work areas of Chemistry and Process Engineering, in order to study the pollutants
behaviour and their effect on the environment and organisms, to design physical-chemical processes to
mitigate pollution, as well as to evaluate the environmental impact of the industrial wastes.

The subject's objective is to know, understand, and know how to apply the techniques used, on an industrial
scale, in fields such as solid wastes treatment and management, wastewater treatment, soil remediation,
treatment of polluting gas industrial emissions, and pollution prevention.

Subject of the "English Friendly" program.

International students may request the teacher Claudio Cameselle Fernandez:

a) Materials and bibliographic references for the follow-up of the subject in English.
b) Attend tutorials in English.

) Tests and evaluations in English.

Training and Learning Results

Code

B7 CG7 Ability to analyze and assess the social and environmental impact of the technical solutions.

Cl16 CE16 Basic knowledge and application of environmental technologies and sustainability.

D1 CT1 Analysis and synthesis.

D2 CT2 Problems resolution.

D3 CT3 Oral and written proficiency.

D9 CT9 Apply knowledge.

D10 CT10 Self learning and work.

D12 CT12 Research skills.

D17 CT17 Working as a team.

D19 CT19

Expected results from this subject

Expected results from this subject Training and Learning

Results

Basic knowledge and application of environmental technologies and sustainability C16 D2

D3
D10
D19

Problem solving Cl6 D2

D3
D10
D19
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Oral and writing communication

C16 D2

Knowledge application to practical and real cases

C16 D2

Analysis and synthesis

C16 D1

Ability to analyze and determine the social and environmental impact of the technical solutions to B7 D1

environmental problems

Contents

Topic

Lesson 1: Introduction to the environmental
technology.

. Material cycle economy.
. Introduction to the best available techniques (BAT).

Lesson 2: Management of waste and effluents.

Urban waste management.

. Industrial waste management. Industrial waste treatment facilities.
. Regulations.

Lesson 3: Treatment of urban and industrial
wastes.

Valorization.

. Physico-chemical treatment.
. Biological treatment.

. Thermal treatment.

. Landfilling.

Lesson 4: Treatment of industrial and municipal
wastewaters.

Characteristics of municipal and industrial wastewaters.

. Wastewater treatment plant.
. Sludge treatment.

. Water treatment and reuse

. Regulations

Lesson 5: Atmospheric pollution.

. Types and origin of atmospheric pollutants.
. Dispersion of pollutants in the atmosphere.
. Effects of the atmospheric pollution.

. Treatment of polluting gas emissions.

. Regulations

Lesson 6: Sustainability and environmental
impact assessment

. Sustainable development

. Life cycle analysis and economy.

. Ecological footprint and carbon footprint.

. Introduction to the environmental impact assessment

Practice 1: Codification of wastes

Practice 2: Preparation of immobilized activated
charcoal for use as an adsorbent.

Practice 3: Contaminants removal by adsorption

with immobilized activated charcoal.

Practice 4: Coagulation-flocculation:
Establishment of optimal working conditions.

Practice 5: Simulation of certain stages of a EDAR

Practice 6: Life Cycle Analysis of a product.

Planning
Class hours Hours outside the Total hours
classroom
Lecturing 26 52 78
Problem solving 11 22 33
Laboratory practical 12 12 24
Report of practices, practicum and external practices0 6 6
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Case studies 0 6 6

Objective questions exam 1.5 0 1.5

Problem and/or exercise solving 1.5 0 1.5

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description
Lecturing Teaching in the classroom of the key concepts and procedures for learning the syllabus contents.
Problem solving Solving exercises with the teacher's help and independently.
Laboratory practical Application of the knowledge acquired to the resolution of problems of environmental technology,

using equipment and facilities available in the laboratory/computer room.

Personalized assistance
Methodologies Description

Laboratory practical In tutorials, students can consult with their teacher any questions about laboratory practices or the
report of practices to be done. The tutoring schedule of the teaching staff will be public and
accessible to the students.

Lecturing In tutorials, students can consult with their teacher any questions arising in the lectures and related
to the contents seen in them The schedule of tutorials of teachers will be public and accessible to
students.

Problem solving In tutorials, students can consult their teacher any questions about the resolution of problems raised
in the classroom. The tutoring schedule of the teaching staff will be public and accessible to the
students.

Assessment

Description Qualification Training and
Learning
Results

Report of Detailed report for each practices that includes an explanation of the 10 B7 Cl6 D1

practices, experimental work, as well as the results obtained, their analysis and the D3

practicum and  conclusions drawn from them. D9

external practices D10
The laboratory practices are in teams of 2 students, but the teacher may D12
require the report to be submitted individually. A report submitted by a D17

student who did not previously do the practical in the laboratory will not be
evaluated under any circumstances.

In the computer classroom practices, each student will work individually and,
consequently, the reports will also be individual. Similarly, only the report
handed by a student who has previously attended the corresponding practical
session will be assessed.

The competences: CG7, CE16, CT1, CT3, CT9 and CT10, are assessed based
on the quality of the written report elaborated by each student on his/her own.
The following points will be evaluated in the report: text style and correctness,
structure and presentation, analysis and discussion of the results, and
conclusions.

Competences CT12 and CT17 will be assessed based on the laboratory work.
Lab practices will be carried out in pairs, and it is expected the student
develop research skills in the field of environmental technology.
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Case studies All exercises, seminars, supervised work that may involve learning and 30 B7 Cl6 D2

service, practical cases and theoretical / practical tests that are made and D3
delivered to the teacher throughout the course, related to the concepts and D10
contents of the syllabus. D12

Throughout a four-month time several tests are performed.

Competences CG7 and CE16 will be assessed considering the students[]
answers to the theoretical questions.

Competences CT2, CT10 and CT12 will be assessed considering the students
answers to the exercises.

Competence CT3 will be assessed base on the two parts of the exam: theory
and exercises; considering the precision and clarity of the answers.

Objective Written tests in which students must answer various theoretical questions 30 B7 Cl6 D1
guestions exam related to the subject syllabus. D3
D10
In the semester, two tests will be carried out: one at midterm (T-1) and the D19
other at the end of the course (T-2), both scheduled on dates set by the
institution.

Both tests will be multiple-choice exams, and in each, students will answer
several multiple-choice questions.

Each test (T-1 and T-2) will be graded on a scale of 10 points and will
represent 50% of the total score for this item

CG7, CE16 and CT19 competences will be assessed in this test, based on
student responses to the questions.

CT1, CT3 and CT10 competences are also evaluated, since the test is written
and requires students' analysis and synthesis skills.

Problem and/or  Written exams that consist of solving several problems related to the subject 30 D1
exercise solving syllabus. D2
D3
Two exams will be given during the semester[Jone (P-1) at the midpoint and D9

the other (P-2) at the end of the course[Jand both will take place on the dates D10

set by the institution. D19

In each exam, students must solve various problems related to the topics
covered in the sections subject to evaluation.

Each exam (P-1 and P-2) will be graded on a scale of 10 points, and will
represent 50% of the total score for this item.

CT2, CT9 and CT19 competences will be assessed in this proof, based on the
resolution of various exercises of environmental technology, which require the
use of applied knowledge related to the contents of the subject.

CT1, CT3 and CT10 competences are also evaluated, since the test is written
and requires students' analysis and synthesis skills.

Other comments on the Evaluation

Evaluation
FIRST CALL
1. Continuous Assessment Modality

A student is considered to be following the "continuous assessment modality" as long as they have not officially renounced
this evaluation format [Jthat is, provided they did not officially request a change to the [Jglobal assessment modality[] within
the deadlines set by the E.E.l. management.

The final grade of students under the "continuous assessment modality" will be based on the following criteria:

a) Mandatory completion of all scheduled tests under "Objective Question Exam" (T-1 and T-2) and "Problem and/or
Exercise solving" (P-1 and P-2)":
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e Each test will be graded on a 10-point scale, and a minimum of 5 points is required to pass.

e A student will not pass the subject if they score less than 4 points on any of the tests (T-1, T-2, P-1 or P-2).
b) Mandatory completion of "Laboratory Practices" and submission of the corresponding reports:

e Practices are graded on a 10-point scale, and a minimum of 5 points is required to pass.
e Students will not pass if they score less than 4 points.

* |n addition, students may not be unjustifiably absent from more than one lab practice. If they miss more than one,
they must take an exam covering the missed practices

¢) Students meeting the conditions in (a) and (b) will pass the subject if the weighted sum of all evaluation
scores in this guide is = 5 points.

Regarding the "Objective Question Exa" and "Problem and/or exercise solving[] tests:

e T-1 and P-1 will be held on the same day, mid-semester, on a date set by the E.E.I. Students will answer theoretical
questions and solve problems based on the first three topics of the course syllabus.

e |f a student scores under 4 points in either T-1 or P-1, but passes the other, they must retake only the failed part in
the July extraordinary call.

e T-2 and P-2will take place on the same day at the end of the semester, according to the E.E.I. schedule for final
exams. These tests will cover the last three topics of the syllabus.

e |f a student scores under 4 points in either T-2 or P-2 but passes the other, they will also only need to repeat the
failed part in the July extraordinary call.

2. Global Assessment Modality

Students granted a change to the [Jglobal assessment modality[] by the E.E.I. will take a final exam covering theory and
problem-solving (Objective Question Exam + Problem and/or Exercise solving), which will count for 90% of the final grade. A
practical exam will account for the remaining 10%. In all cases, students must score at least 50% of the maximum score in
each part - i.e., theory, problem-solving, and practices- in order to pass the subject.

SECOND or EXTRAORDINARY CALL
The same evaluation criteria will apply.

Regarding the July exam, the grades for [Jcase studies[] and [JReport of Practices[] will be retained, as long as the required
minimum grade was achieved in the first call.

If a student passed any test in the first call (T-1, T-2, P-1 or P-2) with a score = 5, they will only need to retake the failed
tests in July

Ethical commitment:

The student is expected to present an adequate ethical behavior. If you detect unethical behavior (copying, plagiarism,
unauthorized use of electronic devices, etc.) shall be deemed that the student does not meet the requirements for passing
the subject. In this case the final grade, in the current academic year, will FAIL (0.0 points).

The use of electronic devices during the assessment tests will be allowed. The fact of introducing into the examination room
an unauthorized electronic device, will be reason not pass the course in the current academic year, and the final grade will
FAIL (0.0 points)

Sources of information

Basic Bibliography

Mihelcic, J.R. and Zimmerman, J. B., Environmental Engineering: Fundamentals, sustainability, design, Wiley, 2014
Davis, M.L. and Masten S.)., Principles of Environmental Engineering and Science, McGraw-Hill, 2014

Metcalf &amp; Eddy, Ingenieria de aguas residuales : tratamiento, vertido y reutilizacion, McGraw-Hill, 1998
Acosta, J.A. et al., Introduccién a la contaminacion de suelos, Mundi-prensa, 2017
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Complementary Bibliography

Tchobanoglous, G., Gestion integral de residuos sdlidos, McGraw-Hill, 1996

Nemerow, N. L., Tratamiento de vertidos industriales y peligrosos, Diaz de Santos, 1998

Baird, C y Cann M., Quimica Ambiental, Reverté, 2014

Kiely, G., Ingenieria Ambiental: fundamentos, entornos, tecnologia y sistemas de gestion, McGraw-Hill, 2001
Castells et al., Reciclaje de residuos industriales: residuos sélidos urbanos y fangos de depuradora, Diaz de
Santos, 2009

Albergaria, J.M. and Nouws H.P.A., Soil remediation, Taylor and Francis, 2016

Sharma, H. D., and Reddy, K. R., Geoenvironmental engineering: site remediation, waste containment, and
emerging waste management technologies, John Wiley & Sons, 2004

Wark and Warner, Contaminacion del aire: origen y control, Limusa, 1996

Jonker, G. y Harmsen, J., Ingenieria para la sostenibilidad, Reverté, 2014

Azapagic, A. and Perdan S., Sustainable development in practice: Case studies for engineers and scientists, Wiley,
2011

Reddy, K.R., Cameselle, C. and Adams, J.A., Sustainable Engineering: Drivers, Metrics, Tools, and Applications,
Wiley, 2019

Recommendations

Subjects that it is recommended to have taken before
Physics: Physics 1/V12G360V01102

Physics: Physics 2/V12G360V01202

Chemical technology/V12G360V01606

Chemistry: Chemistry/V12G380V01205

Other comments

Recommendations:

To enroll in this subject is necessary to have passed or be enrolled in all subjects of previous courses to the course that is
located this subject.
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IDENTIFYING DATA

Tecnoloxia térmica

Subject Tecnoloxia térmica

Code V12G360V01704

Study Grao en Enxefiaria

programme en Tecnoloxias
Industriais

Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 4 1c

Teaching Castelan
language Galego

Depa

rtment Enxefaria mecanica, maquinas e motores térmicos e fluidos

Coordinator Chapela Lépez, Sergio

Lecturers Chapela Lépez, Sergio

E-mail schapela@uvigo.es
Web
General Nesta materia preténdese que o estudante adquira os cofiecementos esenciais que lle permitan comprender o

description funcionamento das maquinas térmicas e os procesos que tefien lugar no seu interior, asi como que cofieza 0s

tipos de maquinas e instalaciéns mais importantes e os seus compofientes. Os contidos enfécanse tanto a
aspectos de eficiencia enerxética como a aspectos ambientais e sociais. Estes aplicanse a sistemas que
empregan ciclos térmicos: ciclos de potencia (gas e vapor) e en ciclos de refrixeracién e bomba de calor, asf
como o emprego de distintos combustibles renovables.

Resultados de Formacion e Aprendizaxe

Code

B4

CG4 Capacidade para resolver problemas con iniciativa, toma de decisiéns, creatividade, razoamento critico e de
comunicar e transmitir colecementos, habilidades e destrezas no campo da enxefaria industrial.

B5 CG5 Coflecementos para a realizacién de mediciéns, calculos, valoraciéns, taxaciéns, peritaxes, estudos, informes,
planes de labores e outros traballos analogos.

B6 CG6 Capacidade para o manexo de especificacions, regulamentos e normas de obrigado cumprimento.

B7 CG7 Capacidade para analizar e valorar o impacto social e ambiental das solucidns técnicas.

B11l CG11 Cofiecemento, comprension e capacidade para aplicar a lexislacion relativa a instalaciéns industriais.

C7 CE7 Cofiecementos de termodindmica aplicada e transmisién de calor. Principios basicos e a sta aplicacién a resolucién
de problemas de enxefiaria.

D2 CT2 Resolucién de problemas.

D7 CT7 Capacidade de organizar e planificar.

D9 CT9 Aplicar cofiecementos.

D10 CT10 Aprendizaxe e traballo auténomos.

D17 CT17 Traballo en equipo.

D20 CT20 Capacidade para comunicarse con persoas non expertas na materia.

Resultados previstos na materia

Expected results from this subject Training and Learning
Results
Capacidade para cofiecer, entender, utilizar e desefiar sistemas enerxéticos aplicando os principiosB4 C7 D2
e fundamentos da termodindmica e da *trasmisién de calor. B5 D7
B6 D9
B7 D10
Bll D17
D20
Comprender os aspectos basicos da combustién B4 C7 D2
B5 D7
B6 D9
B7 D10
Bl1l D17
D20
Comprender os aspectos basicos de motores térmicos B4 C7 D2
B5 D7
B6 D9
B7 D10
B11l D17
D20
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Comprender os aspectos basicos do funcionamento dunha central térmica B4 C7 D2

B5 D7
B6 D9
B7 D10
B11 D17
D20
Contidos
Topic

1- INTRODUCION

1.Problematica da Enerxia. A sociedade e a utilizacion da enerxia
2. Producion e consumo de enerxia

2- INTERCAMBIADORES DE CALOR

1- Introducion

2- Clasificacién

3- Dimensionamiento
. Método DTLM

. Método NTU

3- AIRE HUMIDO

. Introducién

. indices de humidade

. Entalpia do aire himido

. Punto de rocio

. Temperatura de saturacién adiabatica

. Temperatura do bulbo himido

. Psicrométrico: Diagramas do aire hiimido

. Mestura de 2 ou mais aires hiumidos

. Mestura dunha masa de aire con auga, vapor e/ou calor
0. Procesos de acondicionamento de aire

4- COMBUSTION

. Introducion

. Tipos de combustién

. Aire minimo ou tedrico

. Exceso de aire de combustion
. Fumes da combustion

. A combustién incompleta

. Diagramas de combustién

. Rendemento da combustion

5- MAQUINAS TERMICAS

. Maquinas térmicas. Xeneralidades

. Ciclo Rankine

. Ciclo Rankine con rexeneracion

. Turbinas de gas

. Queimadores

. Caldeiras: definicién e tipoloxia

. Eficiencia enerxética

. Deserio de sistemas de Calor e ACS en edificacién

6- TECNOLOXIA DAS CENTRAIS TERMICAS

. Tecnoloxia das centrais térmicas de vapor
. Tecnoloxia das centrais de ciclo combinado
. Tecnoloxia das centrais nucleares

. Coxeneracion

7- INTRODUCION OS MOTORES TERMICOS

. Clasificacion dos motores térmicos

. Funcionamento dos motores de combustidon interna alternativos (MCIA)
. Partes dos MCIA

. Nomenclatura e pardmetros fundamentais

. Ciclos tedricos

. Ciclos reais

8- INSTALACIONS DE CLIMATIZACION

. Introducion

. Ciclo de refrixeracion

. Bomba de calor

. Compofientes da bomba de calor

. Caracteristicas de funcionamento

. Desefio de sistemas de climatizacién.
. Eficiencia enerxética

~NouUubhWNRFOURRWNRIARPWNRERFIONOUI, WNREIOONOUR, WNEFEFRPOONOUEER, WN RO A

Planificacion

Class hours Hours outside the Total hours
classroom
Leccidn maxistral 32.5 43.5 76
Practicas de laboratorio 10 10 20
Resolucién de problemas 8 24 32
Saidas de estudo 2 0 2
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Practicas con apoio das TIC 8 8 16
Resolucién de problemas e/ou exercicios 2 0 2
Exame de preguntas obxectivas 1 0 1
Exame de preguntas obxectivas 1 0 1

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente
Description

Leccién maxistral Explicacidon maxistral cldsica en encerado apoiada con presentacién en transparencias, videos e
calguera material que o docente considere (til para facer comprensible o temario da materia

Practicas de laboratorio Realizacién de practicas de laboratorio aplicadas. As actividades consistiran no desmonte de
motores térmicos, medicion de emisions...

Resolucién de Resolucién de exercicios e casos practicos necesarios para a preparaciéon das clases de teoria
problemas

Saidas de estudo Visitas a instalaciéns que permitan cofiecer os equipos a nivel industrial que se explican nas clases
Practicas con apoio das Resolucién de exercicios mediante apdio de programas informaticos

TIC

Atencion personalizada
Methodologies Description

Leccién maxistral Plantexamento das dubidas en horario de titorias. O alumno expora, durante o horario
dedicado 3&s titorias, as dubidas concernentes aos contidos que se desenvolven na
materia, e/ou exercicios ou problemas que se expofian relativos & aplicacién dos
contidos.

Resolucién de problemas Formulacién de dibidas en horario de practicas. O alumno expord, durante o horario
dedicado &s practicas, as dubidas relativas aos conceptos e desenvolvemento das
citadas practicas.

Practicas de laboratorio Formulacién de dubidas en horario de titorias. O alumno expord, durante o horario
dedicado &s titorias, as dubidas concernentes aos contidos que se desenvolven na
materia, e/ou exercicios ou problemas que se expofian relativos & aplicacién dos

contidos.

Tests Description

Resolucién de problemas e/ou

exercicios

Exame de preguntas obxectivas

Avaliacion

Description Qualification Training and Learning
Results

Resolucién de problemas  Exames parciais realizados durante o curso en horario de 50 B4 C7 D2

e/ou exercicios clase ou na data oficial de exame B5 D7
B6 D9
B7 D10
Bll D17

D20

Exame de preguntas Exames parciais realizados durante o curso en horario de 50 B4 C7 D2

obxectivas clase ou na data oficial de exame B5 D7
B6 D9
B7 D10
Bll D17

D20

Other comments on the Evaluation

Avaliacién continua [] Primeira oportunidade

Durante o cuadrimestre realizaranse tres probas parciais escritas que abrangueran os contidos vistos ata a data de
realizacién da proba. As probas teran lugar durante o periodo lectivo do cuadrimestre, coa salvidade da Ultima que poderd
realizarse na data e aula do exame oficial por motivos de calendario. Os contidos avaliados en cada proba non seran
obxecto de avaliacién nas seguintes, pero o seu emprego si pode ser necesario.

Cada unha das probas terd un valor comprendido entre 0 20% e 0 40% da nota da materia, dependendo do temario que
abranga. Para poder superar a materia, o alumnado deberd obter en cada unha das probas unha cualificacién igual ou
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superior ao 30%.

A nota final calcularase como a suma das notas. No caso de que a cualificacién nalgunha proba sexa inferior ao 30% e a
puntuacion total da asignatura sexa superior a 4, a nota final seréa de 4.

Avaliacidn continua [] Segunda oportunidade

0 exame de segunda oportunidade (E2) constard dunha proba escrita do 100% que abranguera os contidos teéricos e
exercicios da materia.

Aquel alumno que solicite, de forma oficial na escola, a renuncia & avaliacién continua tera dereito a unha proba global (EG),
escrita, con puntuacién sobre o0 100%, na que se avaliaran os contidos tedricos e resolucién de problemas vistos ao longo da
materia.

Compromiso ético: Espérase que o alumno presente un comportamento ético adecuado. No caso de detectar un
comportamento non ético (copia, plaxio, utilizacién de aparellos electrénicos non autorizados, e outros) considérase que o
alumno non reline os requisitos necesarios para superar a materia. Neste caso a cualificacién global no actual curso
académico serd de suspenso (0.0). Non se permitird a utilizaciéon de ningln dispositivo electrénico durante as probas de
avaliacién salvo autorizacién expresa. O feito de introducir un dispositivo electrénico non autorizado na aula de exame sera
considerado motivo de non superaciéon da materia no presente curso académico e a cualificacion global sera de suspenso
(0.0).

Bibliografia. Fontes de informacion

Basic Bibliography

Moran M, Shapiro H, Fundamentals of Engineering Thermodynamics, John Wiley &amp;amp;Sons, 2008

Incropera F, DeWitt D, Fundamentals of Heat and Mass Transfer, John Wiley,, 2007

Cengel Yunus A., Boles Michael A., Thermodynamics: an engineering approach, 7th ed, McGraw-Hill, 2011

Cengel, Yunus A., Heat and mass transfer: a practical approach, 4th, McGraw-Hill, 2011

Complementary Bibliography

Haywood, R.W, Ciclos termodinamicos de potencia y refrigeracion, Limusa, 2000

Enrique Torrella Alcaraz., Produccién de frio, Universidad Politécnica de Valencia, 2000

Juan Francisco Coronel Toro, Coleccidon de Problemas Resueltos de Tecnologia Frigorifica, Version 3.0, Universidad de
Sevilla, diciembre de 2006

Luis A. Molina Igartua, Jesis M2 Alonso Girén, Calderas de vapor en la industria: teoria, practica, algoritmos y
ejemplos de calculo, CADEM-EVE Ente Vasco de la Energia, Bilbao, 1996

Luis Alfonso Molina Igartua, Gonzalo Molina Igartua, Manual de eficiencia energética térmica en la industria., CADEM
(Grupo EVE),, 1993. Bilbao

Heywood, J.B., Internal combustion engines fundamentals,, McGraw-Hill,

F. Payri G., Desantes J. M., Motores de Combustion Interna Alternativos, Reverté, 2011

Recomendacions

Subjects that it is recommended to have taken before
Fisica: Fisica 1/V12G340V01102

Fisica: Fisica 11/V12G340v01202

Matematicas: Célculo 1/V12G340V01104

Matematicas: Calculo Il e ecuaciéns diferenciais/V12G340V01204
Termodindmica e transmisién de calor/V12G340V01302

Other comments
Requisitos: Para matricularse nesta materia € necesario superar ou ben estar matriculado de todas as materias dos cursos
inferiores ao curso no que esta situada esta materia.

En caso de discrepancia, prevalecera a versién en casteldn desta guia.
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IDENTIFYING DATA
Electrical systems

Subject Electrical systems
Code V12G360V01705
Study Grado en
programme Ingenieria en
Tecnologias
Industriales
Descriptors  ECTS Credits Choose Year Quadmester
6 Mandatory 4th 1st
Teaching
language
Department

Coordinator Parajo Calvo, Bernardo José
Lecturers Parajo Calvo, Bernardo José

E-mail berpc@uvigo.qgal
Web http://moovi.uvigo.gal/
General (*)Analizar, desefar e simula-lo funcionamento dos siistemas eléctricos. Cofiecer e interpreta la normativa

description utilizada pra calcular instalaciones eléctricas industriaes.

Training and Learning Results

Code

B3 CG3 Knowledge in basic and technological subjects that will enable them to learn new methods and theories, and equip
them with versatility to adapt to new situations.

C21 CE21 Knowledge of electric systems of power and their applications

D2 CT2 Problems resolution.

D6 CT6 Application of computer science in the field of study.

D10 CT10 Self learning and work.

D14 CT14 Creativity.

D16 CT16 Critical thinking.

D17 CT17 Working as a team.

Expected results from this subject

Expected results from this subject Training and Learning
Results

New B3 (21 D2
D6
D10
D14
D16
D17

(*)Documentacidn, elaboracién, presentacion y defensa del proyecto de una instalacién C21 D2
D6
D10
D17

Contents

Topic

Systems of Electrical Energy Introduction to the systems of electrical energy.

The electrical sector Spanish. Operation of the electrical system Spanish:
balance between production and consumption.
Centres of Control of Electrical Network of Spain.
Maps of network.
Zones of distribution in Spain and small distributors.
Quality of the Electrical Service.
Indexes of quality of the Service.
Networks of Distribution in Low Tension Elements of the aerial networks of *BT. Execution of the networks on
facade and on supports.
Subterranean networks of *BT.
Put to earth and continuity of the neutral. Criteria of dimensioning of the
wires of *BT.
Tackled: general box of protection and line *repartidora.
Forecast of loads and factors of simultaneity.
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Elements of the Systems of Electrical Energy.

Introduction to the general description of the systems.
*Aparamenta Electrical.

Parameters of the electrical lines: resistance, inductance and
*capacitancia. Model of the electrical line.

Model of transformer of power. Model of the alternator.
Preparation of the model of an electrical system in values by unit.

Centres of Transformation for Distribution

Diagrams and constitution of Centres of transformation.
Systems of protection.

Put to earth of the Centres.

Switches, *seccionadores and fusible. *Pararrayos.
Interconnection *pararrayos-*trafo.

Picture of *BT: interconnections *trafo-picture of *BT.
Protection against the environmental aggression.

Study of the Operation of the System: Flow of
Loads

Introduction.

Radial networks and *malladas.

Solution to the flow of loads: method of Gauss-*Seidel.

Control and operation of the system: structure, controls of frequency and
of tension, tertiary control.

Protection of the Systems of Power.

Characteristics of the currents of *cortocircuito: method of calculation.
(JOIN-IN 60909).

Analysis of the *cortocircuitos *trifasicos balanced and unbalanced (JOIN-
IN-21239).

Criteria of protection of the electrical system Spanish.

Elements of protection against overload and *cortocircuitos: automatic and
fusible switches. *Sobretensiones: Origin and mechanism of propagation.
Coordination of the isolation: protection against the *sobretensiones (JOIN-
IN 60071-1-2).

Industrial installations in Drop and Half tension.

Elements of the installations: symbology, electrical diagrams, electrical
wires, devices of control and protection, electrical pictures, fusible,
*contactores and relays. Compensation of the reactive energy: harmonic
and filters

Luminothcnics And Installations of Illumination.

Foundations of luminothecnics.
Elements of the installations of lighted up.
Efficiency of the luminous sources. Harmonic and lighted up

Planning
Class hours Hours outside the Total hours
classroom

Lecturing 30 38 68
Problem solving 4 12 16
Laboratory practical 4 12 16
Mentored work 4 30 34
Objective questions exam 2 2 4
Essay questions exam 2 2 4
Laboratory practice 2 2 4
Essay 2 2 4

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing

Exhibition of the cores of the subjects, followed of the convenient explanation to favour his

understanding. Motivation of the interest by the knowledge of the matter.

Problem solving

Understanding of the models applied to justify the behaviour of the elements of the Electrical

System. Application of the suitable procedures to evaluate his performance.

Laboratory practical

Practical application of the concepts learnt in theory. Know the elements and the procedures that

employ in real electrical installations.

Mentored work

Deepening of the knowledge of the legal rule that affects to the design of the technical application.

Documentation of solution adopted and justification of his opportunity for the security of the
Surroundings: environment, users and installations.

Personalized assistance

Methodologies Description

Lecturing

Attention to questions and doubts posed by the student in the development of the classes

Problem solving

Attention to questions and doubts posed by the student in the development of the classes

Mentored work

Attention to questions and doubts posed by the student in the development of the classes
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Laboratory practical Attention to questions and doubts posed by the student in the development of the classes

Tests Description

Objective questions exam Attention to questions and doubts posed by the student regarding the development of the proof
of evaluation

Essay questions exam Attention to questions and doubts posed by the student regarding the development of the proof
of evaluation

Essay Attention to questions and doubts posed by the student regarding the development of the proof
of evaluation

Laboratory practice Attention to questions and doubts posed by the student regarding the development of the proof
of evaluation

Assessment
Description Qualification  Training and
Learning Results
Lecturing Teaching of theoretical contents 0
Problem solving Examples and cases type 0
Laboratory practical Practical application of theoretical concepts 0
Mentored work (*)Exemplos de traballos e/ou proxectos a *reaizar 0
Objective questions examAnswer to the questionnaires to evaluate the knowledges of the 20 B3 C21
matter.
Essay questions exam  Justification and documentation of the cases proposed. 40 B3 C21 D2
D10
Laboratory practice Delivery of memories of practices and/or results of the same 20 B3 C21 D6
D10
D16
D17
Essay Documentation and justification of the central cores of the project. 20 B3 C21 D2
Preparation of diagrams and figures. D6
Clarity of the editorial of the text. D10
Sources of documentation used. D14
D16
D17

Other comments on the Evaluation

To surpass the subject, it is necessary to obtain a mark upper or the same to 50% and that any of the four parts was
evaluated underneath of the 30 % of the maximum mark of each part. In the case that a student do not reach the minumum
in any of the parts, his/her final mark would be fail (4.0). The students that renounce to his/her continuous assessment, will
have the opportunity to pass the subject in a final exam, with the same parts and with the same weights as for the rest of
students. The evaluations of each one of the parts will be kept along the same academic course, but this will not be true for
the following ones. Ethics commitment: it is expected that the student has a suitable behaviour. In the case a non-proper
behaviour is detected (copy, plagiarism, unauthorised use of electronic devices, and others) it would be considered that the
student will not have the necessary requirements to surpass the subject. In this case, the mark in the current course will be
a fail (0.0).

Sources of information

Basic Bibliography

Barrero, Fermin, Sistemas de Energia Eléctrica., 2006,

Gbémez Exposito y otros, Analisis y Operacion de Sistemas de Energia Eléctrica, 2002,

D.P. Kothari e I.J. Nagrath,, Sistemas Eléctricos de Potencia, 2008,

Stevenson, Willian y Grainger John J,, Analisis de sistemas eléctricos de potencia, 2004,

Complementary Bibliography

Cuadernos Técnicos, Reglamento Electrotécnico para BT, 2008,

Cuadernos Técnicos, Aparatos de proteccion y maniobra. La instalacién eléctrica, 2010,

Manual Ténico 189, Maniobra y proteccion de las baterias de condensadores de MT, 2002,

Unién-Fenosa Distribuciéon, CENTRO DE TRANSFORMACION INTEMPERIE CTI, 2010,

UNESA, METODO DE CALCULO Y PROYECTO DE INSTALACIONES DE PUESTA A TIERRA PARA CENTROS DE
TRANSFORMACION CONECTADOS A REDES DE TERCERA CATEGORIA, 1989,

COMITE DE DISTRIBUCION, GUIA TECNICA SOBRE CALCULO, DISENO MEDIDA DE LAS INSTALACIONES DE PUESTA A
TIERRA EN REDES DE DISTRIBUCION, 1985,

MT 2.33.35, DISENO DE PUESTAS A TIERRA EN APOYOS DE LAAT DE TENSION NOMINAL IGUAL O INFERIOR A 20
kV, 2010,
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IT.0110.ES.RE.PTP, PROYECTO TIPO LINEAS ELECTRICAS AEREAS DE BAJA TENSION, 2011,

Distribucién, PROYECTO TIPO LINEAS ELECTRICAS AEREAS HASTA 20kV, 2010,

MT 2.41.22, RED AEREA TRENZADA DE BAJA TENSION, 2009,

MT 2.21.60, LINEA AEREA DE MEDIA TENSION Simple circuito con conductor de aluminio acero, 2010,

Recommendations

Subjects that continue the syllabus

Electrical components in vehicles/V12G360vV01902
Final Year Dissertation/V12G360V01991

Subjects that it is recommended to have taken before
Basics of circuit analysis and electrical machines/V12G360V01302
Applied electrotechnics/V12G360V01501

Electrical machines/V12G360V01605
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IDENTIFYING DATA
Control e automatizacion industrial

Subject Control e
automatizacién
industrial
Code V12G360vV01801
Study Grao en Enxefaria
programme en Tecnoloxias
Industriais
Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 4 2C
Teaching Castelan
language

Department Enxefaria de sistemas e automatica
Coordinator Lépez Prieto, Miguel Angel
Lecturers Falcon Oubifia, Pablo

Fernéndez Silva, Celso

Lépez Prieto, Miguel Angel

E-mail miguel.lopez.prieto@uvigo.gal
Web
General Nesta materia preséntanse os conceptos basicos do control dixital en sistemas industriais asi como as técnicas

description de analises, desefio e integracién de proxectos de automatizacion.

Resultados de Formacion e Aprendizaxe

Code

B3 CG3 Cofilecemento en materias basicas e tecnoldxicas, que os capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

C24 CE24 Coriecementos de regulacién automatica e técnicas de control, e a slia aplicacion & automatizacion industrial.

D9 CT9 Aplicar cofiecementos.

D16 CT16 Razoamento critico.

D17 CT17 Traballo en equipo.

Resultados previstos na materia
Expected results from this subject Training and Learning
Results

Cofecementos xerais sobre o control dixital de sistemas dindmicos, das principais ferramentas de B3
simulacién de sistemas *muestreados

Capacidade para desefar sistemas de regulacién e control dixital. C24 D9

Habilidade para a concibir, desenvolver e *modelar sistemas automaticos. C24 D9
D16

Capacidade de analizar as necesidades dun proxecto de automatizacién e fixar as stas D9

especificacions. D16
D17

Capacidade de *dimensionar e seleccionar un autémata *programable industrial para unha C24 D9

aplicacién especifica de automatizacién asi como determinar o tipo e caracteristicas dos sensores D16

e *actuadores necesarios.

Capacidade de traducir un modelo de funcionamento a un programa de autémata. C24 D9

Ser capaz de integrar distintas tecnoloxias (electrénicas, eléctricas, *neumaticas, etc.) nunha UnicaB3  C24 D9

automatizacién. D17

Contidos

Topic

TEMA 1.- Autématas Programables Industriais 1.1 Principio de funcionamento.

(PLCs). 1.2 Memoria de Entradas e Memoria de Saidas.

1.3 Ciclo de funcionamento do autdémata. Tempo de ciclo.

1.4 Programacién estruturada. Tipos de médulos de programa.
TEMA 2.- Linguaxes normalizadas para a 2.1 Programacién de autématas co Standard IEC 61131.
programacion de autématas. 2.2 Tipos de Datos Numéricos. Limitaciéns. Conversién.

2.3 Programacién avanzada en Diagrama de Funciéns e Diagrama de

Contactos. Ampliacién do conxunto de instruciéns cofiecidas.
TEMA 3.- Supervisién e Control de Procesos 3.1 Tratamento de sinais analéxicos de E/S no autémata.
Industriais. 3.2 Modelado de sistemas de supervisién e/ou control.

3.3 Do modelo funcional ao programa de autémata.

3.4 Integracién de Tecnoloxias.
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TEMA 4.- Sistemas de control dixital. 4.1 Esquemas de control por computador.

4.2 Secuencias e sistemas discretos.
4.3 Transformada Z.

4.4 Funcidn de transferencia en Z.
4.5 Ecuacibns en diferenzas.

TEMA 5.- Andlise de siste
control.

mas muestreados de 5.1 Mostraxe.
5.2 Reconstrucién.
5.3 Sistemas muestreados.
5.4 Estabilidade.
5.5 Analise de resposta transitoria.
5.6 Analise de resposta permanente.

TEMA 6.- Sintese de regu

ladores dixitais. 6.1 Discretizacién de reguladores continuos.
6.2 Reguladores PID discretos.

P1. Tia Portal para supervisién e control de Repaso e ampliacién do programa Tia Portal para a supervisién e control
procesos. de procesos.

P2. Supervisién de Procesos con sinais Modelado e implantacidn da Supervisién dun proceso sinxelo que tefia
analéxicos. varios sinais analdxicos de entrada.

P3. Supervisién de Procesos con sinais Modelado e implantacién da Supervisién dun proceso mais complexo con
analéxicos. varios sinais analdxicos de entrada, distintas zonas de traballo e alarmas.

P4. Supervisién e Control
analéxicos.

de Procesos con sinais Modelado e implantacién da Supervisién e Control de procesos no que
estean implicadas sinais analdxicos, tanto de entrada como de saida coas
suas Leis de Control.

P5. Matlab e Simulink para Sistemas Discretos. Repaso e ampliaciéon do programa Matlab e Simulink para a anélise e

desefo de sistemas de control.

P6. Introducién aos Sistemas Dixitais. Procedementos de Mostraxe e Reconstrucion. Influencia do periodo de
mostraxe.
P7. Andlise Dindmica de Sistemas Dixitais. Obtencidn da resposta temporal dun sistema discreto. Implantacién de

Ecuaciéns en Diferenzas para a simulacién de sistemas.

P8. Sintese de Regulador

es Discretos. Discretizacién de reguladores continuos: comparacion dos diversos
métodos de discretizacion. Implantacién dun PID discreto.

Planificacion

Class hours Hours outside the Total hours
classroom
Actividades introdutorias 1 0 1
Leccién maxistral 22 22 44
Resolucién de problemas 10 20 30
Practicas de laboratorio 18 27 45
Exame de preguntas de desenvolvemento 4 26 30

*The information in the p

lanning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description

Actividades introdutorias

Presentacién de a materia a os alumnos: competencias, contidos, planificacién, metodoloxia,
atencién personalizada, avaliacién e bibliografia.

Leccién maxistral

Desenvolveranse en os horarios fixados por a Escola. Consistird en unha exposicién e
desenvolvemento por parte de o profesor de os temas que constitlen o contido de a materia.
Durante o seu desenvolvemento alentarase a participacién activa de o alumno. Serd necesario que
logo o alumno dedique un tempo aproximadamente igual a a duracién de a sesién para asimilar e
sentar os conceptos explicados e que lle servird como preparacién para a seguinte sesién.

Resolucién de
problemas

Durante as sesiéns de aula, cando resulte oportuno, procederase a a resolucién de problemas e/ou
exercicios que faciliten a comprensién de os contidos de a materia, ou que sirvan para desenvolver
e aplicar os contidos apresos. O alumnado debera resolver exercicios similares para adquirir as
capacidades necesarias.

Practicas de laboratorio

Actividades de aplicacién de os cofiecementos adquiridos en as clases de teoria e situaciéns
concretas que poidan ser desenvolvidas/simuladas en o laboratorio de a asignatura.

Atencion personalizada

Methodologies

Description

Lecciéon maxistral

En as clases de aula en que se imparta teoria se fomentara a participacién de o alumnado,
podendo interromper a exposicién si algdn punto non quedou suficientemente claro.

Resolucién de problemas En as clases de aula en as que se resolvan exercicios se fomentara especialmente a

participacién de o alumnado, cando non comprenda algin paso, ou suxerindo melloras e
soluciéns alternativas.
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Practicas de laboratorio En as clases de laboratorio farase un seguimiento mais préximo de os grupos de practicas,
axudando a os que vaian un pouco mais lentos e suscitando novos retos ou melloras en o seu
desenvolvemento a os mais avantaxados.

Actividades introdutorias A primeira clase de a asignatura ten moita importancia, e debe ser o suficientemente
aclaratoria e reveladora para o alumnado de o que vai aprender en a asignatura e a onde se
pretende chegar ao final de a mesma.

Tests Description
Exame de preguntas de Aqui os alumnos deberdn demostrar os cofiecementos adquiridos en a asignatura, resolvendo
desenvolvemento basicamente exercicios de o tipo que se desenvolveron en o aula e que eles mesmos

implantaron en o laboratorio. Insistirase en a importancia de a solucién correcta, pero tamén
en a xustificacién de o proceso de chegar a a mesma.

Avaliacion
Description Qualification Training and
Learning
Results
Practicas de laboratorio Valorarase cada practica de laboratorio entre 0 e 10 puntos, en funcién 30 B3 C24 D9
do cumprimento dos obxectivos fixados no enunciado da mesma e da D16
preparacién previa e actitude do alumnado. Cada practica terd unha D17
*ponderacién distinta sobre a nota final de practicas. Asi mesmo,
controlarase e valorard o aproveitamento das practicas por parte do
alumnado. Nalgunha das practicas poderase esixir a entrega dos
resultados da mesma.
Exame de preguntas de Exame final dos contidos da materia, que incluird cuestiéns tedricas, 70 B3 C24 D9
desenvolvemento problemas e exercicios. D16

Other comments on the Evaluation

EXAMENES: 70%

- Dlas probas escritas, a de avaluacién continua e o exame final, de 35% de peso cada unha.
- Nota minima para aprobar cada parte: 5 puntos (sobre 10 puntos).

- O exame de avaluacién continua tratard sobre os temas da parte de automatizacién.

- 0 exame final tratard sobre os temas da parte de control dixital.

PRACTICAS: 30%

- A asistencia a todas as sesidns de practicas é Obrigatoria, excepto para os alumnos cuxa renuncia & Evaliacién Continua
sexa oficialmente admitida.

- A nota minima de practicas é de 3.3 puntos (sobre 10 puntos)

- Se realizard unha Evaluacién Continua do traballo do alumnado nas sesiéns de practicas ao longo do cuadrimestre. Si un/a
alumno/a non prepara adecuadamente as practicas e/ou descofiece os cofiecementos basicos explicados en clase para a
realizacién da mesma, obtendra directamente a cualificacién de suspenso coa minima nota en dita practica.

- Si ao longo das sesiéns de practicas reglamentadas o traballo do alumno é insuficiente e non consegue o Aprobado en
practicas, terfa as practicas Suspensas para a 12 convocatoria.

- Si supera 0 exame escrito na 22 oportunidade, o alumno deberd examinarse de practicas si non as ten aprobadas da 12
oportunidade.

- Tamén debera examinarse de practicas, na mesma convocatoria en que superen o exame escrito, 0s alumnos cuxa
renuncia a Evaluacién Continua sexa oficialmente admitida.

AVALIACION SEGUNDA OPORTUNIDADE

- Unha Unica proba escrita sobre todos os contidos vistos durante o curso.

- Se 0 alumno aproba algunha parte (Automatizacién ou Control) en 12 oportunidade se garda para 22 oportunidade.
CUALIFICACION:

- Para a consideracién de "Presentados" ou "Non presentados" a unha convocatoria, se terd unicamente en conta a
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participacién nas probas escritas.

- Nas probas escritas poderase establecer unha puntuacién minima nun conxunto de preguntas/exercicios para superar o
mesmo. Para aprobar a materia débense superar ambas as partes, tanto o programa de practicas (obtendo como minimo o
33% da puntuacién asignada as practicas) como as probas escritas (obtendo como minimo o 50% da puntuacién asignada),
obtenindose en principio a nota total segundo a porcentaxe 30%-70% indicado anteriormente.

- No caso dos Suspensos por non alcanzar algdn dos minimos establecidos ou non aprobar os examenes escritos ou as
practicas, a nota final que figurara na acta serd a minima entre 4.5 e a media obtida de tal forma que nunca podera superar
0s 4.5 puntos.

- Se poderian expor actividades adicionais, de caracter voluntario, que complementen a cualificacién calculada en base aos
criterios expresados anteriormente.

Compromiso ético:

Espérase que o alumno presente un comportamento ético adecuado. En caso de detectar un comportamento non ético (por
exemplo copia ou plaxio, utilizacién de aparellos electrénicos non autorizados, e outros), considerarase que o alumno non
reline os requisitos necesarios para superar a materia. Ademais, solicitarase a aplicacién do Regulamento Disciplinario da
Escola para o alumno/a en cuestién.

Bibliografia. Fontes de informacion

Basic Bibliography

Complementary Bibliography

K. Ogata, Sistemas de Control en Tiempo Discreto, 22 edicién, Prentice-Hall, 1996

STEP 7 y WinCC Engineering V18, SIEMENS,

$7-1500 CPU1512C-1PN Manual de producto, SIEMENS,

$7-1500, ET 200MP, ET 200SP, ET 200AL, ET 200pro, ET 200eco PN Procesamiento de valores analégicos,
SIEMENS,

Recomendacions

Subjects that it is recommended to have taken before
Fundamentos de automética/V12G360V01304

Other comments
Requisitos: Para matricularse en esta materia é necesario superar ou ben haber cursado todas as materias de os cursos
inferiores a o curso en que estd situada esta materia.

En caso de discrepancias, prevalecera a version en castelan de esta guia.

Paxina 158 de 197



IDENTIFYING DATA
Fundamentos de administracion de empresas

Subject Fundamentos de
administracién de
empresas
Code V12G360V01802
Study Grao en Enxefaria
programme en Tecnoloxias
Industriais
Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 4 2C

Teaching Casteldn
language Galego
Department Organizacién de empresas e marketing
Coordinator Urgal Gonzélez, Begofia
Lecturers  Gonzélez Santamaria, Pedro
Urgal Gonzdlez, Begofa

E-mail burgal@uvigo.es
Web http://moovi.uvigo.gal/
General O obxectivo desta materia é dar a cofiecer os aspectos fundamentais da funcién de administracién da

description empresa, incidindo na importancia do sistema de informacién econémico-financeiro para analizar a situacién
patrimonial e competitiva da empresa, de maneira que sirva de apoio 4 toma de decisiébns empresariais.

Resultados de Formacion e Aprendizaxe

Code

B9 CG9 Capacidade de organizacién e planificacién no dmbito da empresa, e outras instituciéns e organizaciéns.
D5 CT5 Xestion da informacion.

D8 CT8 Toma de decisidns.

D9 CT9 Aplicar cofiecementos.

Resultados previstos na materia

Expected results from this subject Training and Learning
Results

0 Cofiecer a base sobre a que se apoia a analise econdmica financeiro da empresa. B9 D5

0 Cofiecer as ferramentas que se utilizan na andlise econémica financeiro. D8

[ Cofiecer os aspectos basicos de xestién econdmica financeira. D9

Coflecemento sobre os fundamentos da empresa e das ferramentas especificas para a sta andlise B9 D5

financeira D8
D9

Coflecemento sobre os fundamentos da administracion e direccion de empresas e os procesos de B9 D5

xestién D8
D9

Contidos

Topic

TEMA 1 A EMPRESA E A DIRECCION DE EMPRESAS

TEMA 2 A PLANIFICACION E O CONTROL

TEMA 3 A ORGANIZACION E A DIRECCION DE PERSOAS

TEMA 4 A INFORMACION CORPORATIVA

TEMA 5 A TOMA DE DECISIONS NA EMPRESA

TEMA 6 A ANALISE ECONOMICA E FINANCEIRA

TEMA 7 A EVOLUCION DA EMPRESA

Planificacion

Class hours Hours outside the Total hours
classroom
Leccién maxistral 325 64.5 97
Practicas de laboratorio 18 18 36
Exame de preguntas obxectivas 2 4 6
Exame de preguntas de desenvolvemento 3 8 11

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente
Description
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Leccién maxistral Exposicién por parte do profesor dos contidos sobre a materia obxecto de estudo, bases tedricas e
casos de estudo e exercicios que sirvan de complemento.

Practicas de laboratorio Actividades de aplicacién dos cofiecementos a situacidéns concretas e de adquisicién de habilidades
béasicas e procedimentais relacionadas coa materia obxecto de estudo.

Atencion personalizada
Methodologies Description

Leccién maxistral Exposicién por parte do profesor dos contidos sobre a materia obxecto de estudo, bases tedricas e
casos de estudo e exercicios que sirvan de complemento.

Practicas de laboratorio Actividades de aplicacién dos cofiecementos a situaciéns concretas e de adquisicién de
habilidades basicas e procedimentais relacionadas coa materia obxecto de estudo.

Avaliacion

Description Qualification Training and

Learning

Results

Practicas de laboratorio Resolucién de problemas e/ou exercicios mediante a aplicacion 20 B9 D5

de rutinas, procedementos e férmulas a partir da informacién D8

dispofiible. D9

Exame de preguntas obxectivasDUas probas tipo test de escolla multiple sobre contidos tedricos 50 B9 D5

e practicos. D8

D9

Exame de preguntas de Proba con cuestidns tedricas e practicas, sobre os contidos 30 B9 D5

desenvolvemento impartidos ao longo de todo o periodo formativo. D8

D9

Other comments on the Evaluation

1. AVALIACION CONTINUA

A cualificacién final no sistema de avaliacién continua determinarase a través das seguintes probas e actividades:

* Proba 1. Este exame serd tipo test, realizarase ao concluir o Tema 3, terd un cardcter liberatorio e suporad o0 20% da
cualificacién final da materia.

® Proba 2. Esta proba tamén serd tipo test, realizarase ao concluir o periodo formativo vencellado & materia e supora
0 30% da cualificacién final da mesma.

¢ Proba 3. Este exame consistird no desenvolvemento de varios problemas, realizarase na data establecida polo
Centro para o exame final na convocatoria ordinaria e suporad o 30% da cualificacién final da materia.

¢ Practicas. O cumprimento das tarefas desenvolvidas durante as practicas supora o 20% da cualificacién final da
materia.

2. AVALIACION GLOBAL

Para os estudantes que opten por este sistema de avaliacion, a cualificacién final da materia sera a obtida nun exame global
que realizarase na data establecida polo Centro na planificacién académica. Este exame dara a posibilidade de obter 0 100%
da cualificacién e constard de dlas partes:

e A primeira parte constituird o0 40% da nota final e tratarase dunha proba tipo test que abarcara todos os contidos
tedricos e practicos desenvolvidos ao longo do periodo formativo vencellado & materia. Unha condicién necesaria,
ainda que non suficiente, para superar a materia, serd obter nesta parte unha puntuacién minima de 5, nunha escala
do 0 a 10.

e A segunda parte completara o 60% restante e constard de varios problemas a desenvolver.
3. CONVOCATORIA EXTRAORDINARIA DE XULLO (SEGUNDA OPORTUNIDADE)

Nesta convocatoria, a cualificacién sera a obtida nun exame global das mesmas caracteristicas que o da convocatoria
ordinaria.

4. COMPROMISO ETICO

Esperase que os estudantes actlen de forma ética e honesta en todas as probas e actividades que se desenvolvan ao longo
do periodo formativo.
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No caso de detectar unha actuacién fraudulenta nas actividades e probas de avaliacién (copia, utilizacién non autorizada de
apuntamentos, libros, materiais, dispositivos electrénicos, medios telematicos e outros) considerarase que o estudante non
reline os requisitos necesarios para superar a materia. Dito comportamento implicard a cualificacién de cero (suspenso) na
acta da convocatoria correspondente.

Bibliografia. Fontes de informacion

Basic Bibliography

Weihrich, M. et al., ADMINISTRACION, McGraw Hill, 2022

Moyano Fuentes, J. et al., ADMINISTRACION DE EMPRESAS. UN ENFOQUE TEORICO-PRACTICO, Prentice Hall, 2011
Iborra Juan, M. et al., FUNDAMENTOS DE DIRECCION DE EMPRESAS, Thomson, 2007

Complementary Bibliography

Cuervo Garcia, A., INTRODUCCION A LA ADMINISTRACION DE EMPRESAS, Civitas, 2008

Bueno Campos, E., CURSO BASICO DE ECONOMIA DE LA EMPRESA. UN ENFOQUE ORGANIZATIVO, Pirdmide, 2004

Recomendacions

Subjects that it is recommended to have taken before
Empresa: Introducién & xestion empresarial/V12G360V01201
Fundamentos de organizacién de empresas/V12G360V01305

Other comments
Para matricularse nesta materia é necesario ter superadas ou ben estar matriculado de todas as materias dos cursos
inferiores ao curso no que estd emprazada esta materia.
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IDENTIFYING DATA
Compoiientes eléctricos en vehiculos

Subject Compofientes
eléctricos en
vehiculos
Code V12G360V01902
Study Grao en Enxefiaria
programme en Tecnoloxias
Industriais
Descriptors ECTS Credits Choose Year Quadmester
6 Optional 4 2C
Teaching Galego
language

Department Enxefiaria eléctrica
Coordinator Lépez Fernandez, Xosé Manuel
Lecturers  Lépez Fernandez, Xosé Manuel

E-mail xmlopez@uvigo.es
Web
General (*)La asignatura ofrece una visién introductoria y esencial sobre la electrificacién del transporte, destacando

description tanto la evolucién de los vehiculos de combustién hacia sistemas electrificados como el papel central que
desempenian los vehiculos hibridos y eléctricos en la actual transicién energética. Este cambio tecnoldgico
genera nuevas oportunidades para la industria de componentes eléctricos y sectores asociados, como la
electrénica, las comunicaciones y la digitalizacién, y sitGa al vehiculo eléctrico en el centro del debate social
sobre sostenibilidad, eficiencia energética y modelos econémicos. La asignatura invita a reflexionar sobre estos
desafios, proporcionando al alumnado las bases conceptuales necesarias para comprender su impacto y
potencial en los &mbitos industrial y tecnoldgico, estimuldndolo a desempefiar un papel activo en este proceso
de cambio.

Resultados de Formacion e Aprendizaxe

Code

B3 CG3 Cofilecemento en materias basicas e tecnoléxicas, que os capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

D3 CT3 Comunicacion oral e escrita de coiecementos.

D5 CT5 Xestién da informacion.

D10 CT10 Aprendizaxe e traballo auténomos.

D17 CT17 Traballo en equipo.

Resultados previstos na materia

Expected results from this subject Training and Learning
Results

Conecer el desenvolvemento histérico e retos futuros de la rede eléctrica de abordo utilizada nos B3 D3

vehiculos (*Kfz *Bornetz) D5
D10
D17

Cofecer as variantes de rede eléctrica de abordo co aumento de tension. B3 D3
D5
D10
D17

Cofecer propiedades, funcionamento e compofientes que proceden de a rede eléctrica de abordo B3 D3

tradicional en vehiculos. D5
D10
D17

Contidos

Topic

Introducion. Introducion.

Tipos de vehiculo.
Historia do vehiculo eléctrico.
Perspectivas de futuro.
Esquemas eléctricos en vehiculos. Introduccién.
Instalacién eléctrica.
Esquemas eléctricos.
Localizacién dos compofientes eléctricos no esquema eléctrico.
Principais circuitos que compofien o esquema.
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Compofientes eléctricos de abordo. Introduccién.
Sistemas eléctricos principais.
Sistemas eléctricos auxiliares.
Accionamiento.
Traccién.
Dispositivos auxiliares.
Equipos de abordo.
Sensores.
Traccién en vehiculos eléctricos. Introducién.
Requisitos para a traccién eléctrica.
Motor asincrono.
Motor sincrono.
Motor de reluctancia.
Motor de imans permanentes.
Control e accionamento.
Aplicacions.
Sistemas de control e comunicacién. Introducién.
Sistemas de comunicacién:
Elementos; Configuraciéns; Buses
Sistemas de control:
Estaticos; Dinamicos; Seguridade; Motor
Sistemas de almacenamento de enerxia. Introduccién.
Baterias.
Células de combustién.
Supercondensadores.
Volante de inercia
Tendencias.
Integracién na red eléctrica
Sistemas de recarga e infraestrutura de soporte. Introduccion.
Modos de recarga.
Tipos de conectores.
Infraestructura de soporte.
Tipos de redes de alimentacioén.
Enerxias alternativas.
Arquitectura de un xestor de carga.
Redes intelixentes.
Practicas de laboratorio Achegamento aos diferentes comporientes eléctricos, andlises e
identificacién dos mesmos.

Planificacion

Class hours Hours outside the Total hours
classroom
Leccidon maxistral 12 36 48
Saidas de estudo 10 10 20
Traballo tutelado 10 30 40
Presentacion 10 32 42

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente
Description

Leccién maxistral Exposicién dos nucleos dos temas, seguida da explicacién conveniente para favorecer a sla
comprension.
Motivacién do interese polo cofiecemento da materia.

Saidas de estudo Cofiecemento dos procesos de fabricaciéon de compofientes relacionados coa materia e a sta
diferenciacién dentro do sector.

Traballo tutelado Profundizacién no contido detallado da materia adoptando un enfoque estruturado e de rigor.
Promover o debate e a confrontacién de ideas.

Presentacién Exercitar recursos de anélises e sinteses dos traballos tutelados elaborados.

Promover a adopcién de aptitudes autocriticas e a aceptacion de enfoques contrarios.

Atencion personalizada
Methodologies Description

Saidas de estudo

Traballo tutelado

Presentacion

Paxina 163 de 197



Avaliacion

Description Qualification Training and Learning
Results
Traballo tuteladoValoracién dos traballos individuais e en equipo, materializados nunha 40 B3 D3
memoria. D5
D10
D17
Presentacién Presentacién individual dos resultados dos traballos 60 B3 D3
tutelados, onde se puntuara: D5
Motivacién polo tema. D10
Claridade da exposicion. D17

Medios utilizados.

Resposta &s dibidas e suxestions presentadas.
Claridade de conceptos

Precisién da informacién

Achegas

Resultados

Conclusiéns

Other comments on the Evaluation

El alumno/a podra escoger entre una de las dos opciones, Opcién A (Evaluacién Final) o Opcién B (Evaluacién continua), para
su evaluacién, segln se detalla a continuacién. Opcién A A esta Opcién A podra optar cualquier alumno/a matriculado/a en
la asignatura. La evaluacién de los conocimientos adquiridos por el alumno/a se hara de forma individual, y sin la utilizacién
de ningln tipo de fuente de informacién, en un Unico examen escrito que englobard toda la materia recogida en el Temario
relativa al Aula, Laboratorio y Salidas de estudios o Practicas de campo. Los exdmenes coincidiran con las convocatorias
oficiales correspondientes. Para superar la asignatura, serd necesario obtener una puntuacién igual o superior al 50% de la
puntuacion asignada. Opcidn B A esta Opcion B podran optar sélo los alumnos/as que participen de forma presencial en
todos los ejercicios y actividades que se propongan en el Aula, para realizar tanto de forma individual como en equipo, y que
ademas asistan a todas y cada una de las actividades de Laboratorio y Salidas de estudio o Practicas de campo
programadas. Dichas actividades consistirdn en: Trabajos tutelados individuales y en equipo, evaluados a través de una
memoria escrita, con un peso de 60%. Presentaciones individuales y en equipo de los resultados de los trabajos tutelados,
con un peso de 40%. Para superar la asignatura, es condicidén necesaria, pero no suficiente, obtener como minimo el 30% de
la nota méxima asignada a cada una de las partes, tanto en Trabajos tutelados (minimo 2%), como en Presentaciones
(minimo 1,20%). La materia estara superada cuando la puntuacién total (Trabajos tutelados + Presentaciones) resulta una
nota final minima del 50%. En aquellos casos en los que a pesar de no superar el 30% de la nota maxima asignada de
alguna de las partes Trabajos tutelados y/o Presentaciones, resulte una nota igual o0 mayor al 50% requerido, la nota final se
traducira en un 30%, lo que significard un suspenso.

Compromiso ético: Espérase que 0 alumno presente un comportamento ético adecuado. No caso de detectar un
comportamento non ético (copia, plaxio, utilizaciéon de aparellos electrénicos non autorizado, e outros) considérase que o
alumno non reline os requisitos necesarios para superar a materia. Neste caso a cualificacién global no actual curso
académico serd de suspenso (0.0). Non se permitird a utilizacién de ningln dispositivo electrénico durante as probas de
avaliacién salvo autorizacién expresa. O feito de introducir un dispositivo electrénico non autorizado na aula de exame serd
considerado motivo de non superacién da materia no presente curso académico e a cualificacién global sera de suspenso
(0.0).

Bibliografia. Fontes de informacion

Basic Bibliography

TOM DENTON, AUTOMOBILE ELECTRICAL AND ELECTRONIC SYSTEMS, Fifth Edition, Taylor &amp; Francis Ltd, 2017
Eli Emadi, Advanced Electric Drive Vehicles, 2015, CRC Press Taylor &amp; Francis Group,

Bosch, Automotive Handbook, 8th Edition

Johneric LEACH, Automotive 48-volt Technology, &amp;#8206; SAE International, 2016

K. T. Chau, ELECTRIC VEHICLE MACHINES AND DRIVES DESIGN, ANALYSIS AND APPLICATION, 2015, Wiley,
Kevin Jost, 48-Volt Developments, SAE International, 2015

William B. Ribbens, Understanding Automotive Electronics. An Engineering Perspective, Elsevier Inc., 2017
Complementary Bibliography

Sanchez Fernandez, Enrique, Circuitos Eléctricos Auxiliares del Vehiculo, 2012,

Bruno Scrosati, J. Garche, W. Tillmetz, Advances in Battery Technologies for Electric Vehicles, Elsevier Ltd., 2015
Nicolas Navet, F. Simonot-Lion, Automotive Embedded Systems Handbook, CRC Press Taylor &amp; Francis Group,
2009

Esteban José Dominguez y Julidn Ferrer, Circuitos eléctricos auxiliares del vehiculo, 2012,

José Dominguez, Esteban, Sistemas de Carga y arranque, 2011,
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Recomendacidns
Subjects that continue the syllabus
Traballo de Fin de Grao/V12G360V01991

Subjects that it is recommended to have taken before
Fundamentos de teoria de circuitos e maquinas eléctricas/V12G360V01302
Electrotecnia aplicada/V12G360V01501

Other comments
Para matricularse nesta materia é necesario superar ou ben estar matriculado de todas as materias dos cursos inferiores ao
curso en que esta situada esta materia.

En caso de discrepancia, prevalecera a versidn en castelan desta guia.
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IDENTIFYING DATA
Technical english 1

Subject Technical english 1
Code V12G360V01903
Study Grado en

programme Ingenieria en
Tecnologias

Industriales
Descriptors  ECTS Credits Choose Year Quadmester
6 Optional 4th 2nd
Teaching English
language
Department

Coordinator Garcia de la Puerta, Marta
Lecturers Garcia de la Puerta, Marta

E-mail mpuerta@uvigo.es
Web http://moovi.uvigo.gal/
General This course aims at providing students with a systematic adequacy to develop the appropriate skills for

description communicating in Technical English at level A2 according to the Common European Framework of Reference
for Languages (CEFR).
As far as possible, students will be monitored so as to accommodate to each individual needs.

Training and Learning Results

Code

B10 CG10 Ability to work in a multidisciplinary and multilingual environment.
D1 CT1 Analysis and synthesis.

D4 CT4 Oral and written proficiency in a foreign language.

D7 CT7 Ability to organize and plan.

D10 CT10 Self learning and work.
D17 CT17 Working as a team.
D18 CT18 Working in an international context.

Expected results from this subject
Expected results from this subject Training and Learning
Results
To encourage students to use the English language within the engineering context, and the B10 D1
benefits and usefulness of the English language when applying their grammatical, lexical, and D4
cultural knowledge. D7
D10
D17
D18
To improve students' sense of linguistic awareness of English as a second language, the B10 D1
grammatical and lexical mechanisms and types of expressions. D4
D7
D10
D17
D18
Improving students' listening and reading skills, as well as their speaking and writing skills. B10 D1
D4
D7
D10
D17
D18
To upgrade students' grammatical and lexical notions of the English language, and the B10 D1
comprehension of basic Technical English structures. D4
D7
D10
D17
D18
Promoting students' critical autonomy for the comprehension and understanding of texts, B10 D1
dialogues and oral presentations. D4
D7
D10
D17
D18
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Contents

Topic

UNIT 1: NUMBERS AND TRENDS

Skills

- Writing, reading, and presenting facts and numbers correctly in a
professional setting.

- Understanding symbols and abbreviations.

- Presenting data: Interpreting and describing graphs, charts, and
diagrams.

Language

- Expressing numbers and calculations.

- Expressing measurement and technical
specifications.

- Saying temperatures.

- Saying dates, websites and email addresses.
- Language for talking about trends.

- Adjectives and adverbs.

- Prepositions.

- Describing timelines.

UNIT 2: DESIGN AND INNOVATION: DESCRIBING
PRODUCTS AND TECHNOLOGIES

Skills

- Describing uses, appearance, and definitions.

- Giving a short presentation: Structuring a presentation, exploring
effective presentation strategies.

Language

- Language of description (e.qg., 1t&#146;s really + adj./ It can + verb/ It
looks like, it is shaped like /It is in the shape of &#133;); defining relative
clauses, reduced relative clauses.

- Adjectives and qualities, order of adjectives.

- Comparing and contrasting; superlative adjectives.

- Nouns and adjectives connected with geometry and properties.

- Reason and purpose

- Conditionals.

- Language for presenting: Key words and phrases for introducing, and
concluding your presentation, signposting language for linking ideas;
language for dealing with questions; persuasive language.

UNIT 3: GIVING INSTRUCTIONS AND DESCRIBING
A MANUFACTURING PROCESS

Skills

- Describing a process; explaining a process using a diagram; discussing
the stages of production.

- Writing clear instructions and warnings.

Language

- The Passive Voice: present simple passive structures.

- Verbs for manufacturing operations.

- Imperatives for instructions and warnings.

- Language for sequencing instructions and processes (sequence words).
- Adverbials of time (once, while, before and after)

- Prepositions.

4. INSPECTION AND QUALITY CONTROL: REPORT
WRITING

Skills
- Writing a short report: general guidelines (structure, format, and style).
- Writing a short report about a problem.

Language

- Possibility and Probability

- Past simple and Present Perfect.
- Time expressions.
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5. JOB SEARCH: PREPARING FOR A JOB INTERVIEWSkills

- ldentifying your personal strengths, key skills and experience.

- Writing a short CV.

- Talking about your CV.

- Writing a cover letter.

- Preparing a job interview: asking and answering interview questions.
- Learning strategies to build applicant's confidence.

Language

- Phrases for demonstrating personal strengths and weaknesses.

- Phrases to give details of your personal characteristics, qualifications,
transferable skills, professional experience, etc.

- Action verbs; positive adjectives, positive expressions.

- Softening negative information and highlighting positive information.
- Avoiding spelling mistakes.

- Revision of past form of verbs, and prepositions.

- Useful language for opening, main body and closing cover letters.

Planning
Class hours Hours outside the Total hours
classroom

Introductory activities 1 0 1
Lecturing 8 15 23
Autonomous problem solving 8 10 18
ICT suppoted practices (Repeated, Dont Use) 5 8 13
Mentored work 4 16 20
Problem and/or exercise solving 6 10 16
Objective questions exam 6 10 16
Essay 4 15 19
Oral exam 8 16 24

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Introductory activities

Activities directed at presenting the subject, taking contact with the students and gathering
information in relation to their previous knowledges of the subject.

Lecturing

Explanation of the linguistic contents and its application (Use of English) in the learning process and
the acquisition of the contained theoretical contents of the subject.

Autonomous problem
solving

Activities focused on dealing with exercises related to the subject. Students develop the skills and
the fulfillment of exercises related with the linguistic skills (Use of English) in Technical English and
the communicative skills; especially the oral expression (Speaking).

ICT suppoted practices The practice activities in connection to the four communicative skills: oral understanding

(Repeated, Dont Use)

(Listening), oral expression (Speaking), reading comprehension (Reading), and written expression
(Writing), as well as the linguistic skill (Use of English) in Technical English. These activities are
done individually or in group.

Mentored work

The analysis and resolution of practical exercises in relation to grammar and vocabulary combined
with the communicative skills. Students autonomously perform tasks within and outside the
classroom as homework; especially the communicative task of written expression (Writing).

Personalized assistance

Methodologies

Description

Introductory
activities

General guidance to students on the subject concerning goals and how to achieve them. Exploring
motivations and interests of the students. Indications on assignments and exercises to be done
during the course, dates of assignment deliveries and the examination dates and how to achieve
goals on the subject. Indicating that no tutorial will be done on the telephone or internet (electronic
post, Skype, etc.). In case of any doubt, students will have to contact directly with the professor in
the classroom or during tutorial hours.

Mentored work

Activities carried out in the classroom and during tutorials in order to supervise the learning process
of the entrusted tasks and in relation to the communicative skill of written expression (Writing) and
the linguistic skill (Use of English) in the English language.

Autonomous
problem solving

This activity is directed to boost the realization of the diverse exercises related with the
communicative skills and the linguistic skill in the application of the theoretical concepts of the
language in practice. Detecting the difficulties in the learning process and lessening the different
levels of the English language of each student with the rest of the participants in the course.
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Lecturing The personalized attention in lecturing aims at the correct comprehension and the encouragement
given to students in the classroom and during tutorials during the learning process of the theoretical
concepts of the subject; as well as making indications on the practice of exercises to be carried out
and giving advice about the performance so as to successfully achieve a pass in this subject.

Tests Description

Oral exam The aim of the personalized attention of the oral examination centers in the preparation,
encouragement and the supervision of the oral expression (Speaking) in the classroom during the
course and previous to the oral examination. The purpose of this activity is to encourage students to
express not only with relevance and quality in relation to engineering and its specific vocabulary but
also with linguistic correctness.

Assessment
Description Qualification Training and
Learning Results
Problem and/or  Evaluation of the theoretical concept of the Technical English language and 20 B10 D4
exercise solving its application. Performance of practical exercises in relation to the linguistic D10
skill (Use of English). D18
Objective Evaluations of communicative skill of oral understanding (Listening) with 32 B10 D1
guestions exam contents related to engineering (16%). D10
D18
Evaluations of the communicative skill of reading comprehension (Reading)
with contents related to engineering (16%).
Essay Evaluations of the communicative skill of the written expression (Writing). 16 B10 D1
D4
D7
D10
D18
Oral exam Evaluations of the communicative skill of oral expression (Speaking) in 32 B10 D1
relation to the linguistic skill and vocabulary in the field of engineering. D4
D7
D10
D17
D18

Other comments on the Evaluation

Particular considerations
There are two assessment systems: continuous or final. The selection of a system excludes the other.
1.1. Continuous assessment

The assignments and tests done during the course will be worth 100 % of the final assessment for those students choosing
the continuous evaluation. The non-completion of the assignments requested during the course will be counted as a zero
(0.0). The assignments must be delivered or submitted by the deadlines and dates set in advance.

1.2. Final assessment (non-attendants)

Students choosing the final examination will have to take a final overall test that will take place on the official date
established by the School of Industrial Engineering. To this end, students should consult the school's website, where the
examination date and time are specified.

2. Subject’'s final grade
2.1. Continuous assessment

The final mark for this subject is calculated taking into consideration all the skills practised during the course. Therefore,
each one of them is given the following weight in the final grade:

Listening: 16%
Speaking: 32%
Reading: 16%
Writing: 16%

On the other hand, the practical exercises related to the grammatical and lexical contents and to the communicative skills,
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and the application of linguistic contents (Use of English) will have a weight of 20% of the mark obtained. Therefore, both
parts (theory and practice) will add up to 100%, being 5 (five) the required mark to pass the subject.

To pass the course through continuous assessment, it is necessary to obtain an average grade of 5 points with a minimum of
4 (out of 10) in each of the parts. If this is not the case, the final average grade of the subject will be truncated with a
maximum grade of 4.5 (out of 10), even if the arithmetic average of the tests is higher.

To completely pass the course, students who obtained a mark below 4 in any of the parts on the first edition of records will
have to resit the failed part(s) in an exam in July of the current academic year. If the course is not passed in the second call,
students will have to resit the exam of the whole course in future calls, except for the next assessment call in September.

Continuous assessment will consider not only the relevance and appropriateness of the content of the answers, but also
their linguistic correctness.

Partial or total plagiarism in any of the assignments or activities will result in an automatic fail of the subject. To claim
ignorance of what plagiarism is, will not exempt students of their responsibility in this regard.

2.2. Final Assessment (non-attendants)
The final assessment is calculated as follows:
Listening: 16%

Speaking: 32%

Reading: 16%

Writing 16%

On the other hand, the practical exercises related to the grammatical and lexical contents and to the communicative skills,
and the application of linguistic contents (Use of English) will have a weight of 20% of the mark obtained. Therefore, both
parts (theory and practice) will add up to 100%, being 5 (five) the required mark to pass the subject.

To pass the course, it is necessary to obtain an average grade of 5 points with a minimum of 4 (out of 10) in each of the
parts. If this is not the case, the final average grade of the subject will be truncated with a maximum grade of 4.5 (out of 10),
even if the arithmetic average of the tests is higher.

Regarding July's test, to completely pass the course, final assessment students who obtained a mark below 4 in any of the
parts on the first edition of records will have to resit the exam of the whole course in future calls, including all the skills and
linguistic contents of the subject.

Final assessment will consider not only the relevance and appropriateness of the content of the answers, but also their
linguistic correctness.

Partial or total plagiarism in any of the assignments or activities will result in an automatic fail of the subject. To claim
ignorance of what plagiarism is, will not exempt students of their responsibility in this regard.

3. Additional considerations
3.1. During the examinations no dictionaries, notes or electronic devices (mobile phones, tablets, PCs, etc.) will be allowed.

3.2. It is students' responsibility to check all the resources in MooVi and/or their emails, as well as to be aware of
examination or submission dates.

3.3. All the above-mentioned comments also pertain to Erasmus students. In the event of not being able to access MooVi,
students must contact the professor to solve the problem.

3.4. Students are requested to have an adequate ethical behaviour. In case of detecting an unethical behaviour (coping,
plagiarism, use of not authorized electronic devices, and others), it will be considered that the student does not meet the
requirements to pass the subject. In this case, the overall grade in the current academic year will be a fail (0.0).

Sources of information

Basic Bibliography

Beigbeder Atienza, Federico, Diccionario Técnico Inglés/Espanol; Espaiol/Inglés, Diaz de Santos,

Collazo, Javier, Diccionario Collazo Inglés-Espaiiol de Informatica, Computacion y otras Materias, McGraw-Hill,
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Hornby, Albert Sidney, Oxford Advanced Learner{]s Dictionary, Oxford University Press,

Jones, Daniel, Cambridge English Pronouncing Dictionary with CD, Cambridge University Press,

Hewings, Martin, English Pronunciation in Use, Advanced with Answers, Audio CDs and CD-ROM, Cambridge
University Press,

Murphy, Raymond, English Grammar in Use 4th with Answers and CD-ROM, Cambridge University Press,
Picket, Nell Ann; Laster, Ann A. &amp;amp; Staples Katherine E., Technical English: Writing, Reading and Speaking,
Longman,

Complementary Bibliography

www.agendaweb.org,

www.bbc.co.uk/worldservice/learningenglish/,

www.edufind.com/english/grammar,

www.voanews.com/specialenglish,

iate.europa.eu, Technical English Dictionary,

www.howjsay.org, A free online Talking English Pronunciation Dictionary,

Recommendations

Other comments
We recommend students, who wish to take part in this course, to have a prior Al level in English so as to reach the A2 level,
according to the Common European Framework of Reference for Languages of the Council of Europe.

Requisites:
To register in this subject it is necessary to have passed or to be registered for all the subjects of the lower-division courses
to the course where this subject is placed.

We also recommend continuous assessment due to the methodology used to practice and consolidate the learning process
of the subject contents. Therefore, the active participation of students is essential to pass the Technical English subject
requisites.

It is advisable to check the School's lectures timetable so as to avert imcompatibility of attendance with any other subject.
Therefore students will not be permitted to sit for continuous evaluation if there is overlap.

In order to avoid damaging computers, students will not be allowed to take drinks or food into the classroom. If the ingestion
of liquid or food is necessary, students must show an official medical prescription.
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IDENTIFYING DATA

Technical english 2

Subject Technical english 2
Code V12G360V01904
Study Grado en
programme Ingenieria en
Tecnologias
Industriales
Descriptors  ECTS Credits Choose Year Quadmester
6 Optional 4th 2nd
Teaching English
language
Department
Coordinator Garcia de la Puerta, Marta
Lecturers Garcia de la Puerta, Marta
E-mail mpuerta@uvigo.es
Web
General This course aims at providing students with a systematic adequacy to develop the appropriate skills for

description communicating in Technical English at level B1 according to the Common European Framework of Reference

for Languages (CEFR).
As far as possible, contents will be adapted to the level of each student.

Training and Learning Results

Code

B10 CG10 Ability to work in a multidisciplinary and multilingual environment.
D1 CT1 Analysis and synthesis.

D4 CT4 Oral and written proficiency in a foreign language.

D7 CT7 Ability to organize and plan.

D9 CT9 Apply knowledge.

D10 CT10 Self learning and work.

D17 CT17 Working as a team.

D18 CT18 Working in an international context.

Expected results from this subject

Expected results from this subject

Training and Learning

Results

To improve students' sense of linguistic awareness of English as a second language, the
grammatical and lexical mechanisms and types of expressions.

B10

D1
D4
D7
D9
D10
D17
D18

Improving students' listening and reading skills, as well as their speaking and writing skills in
Technical English at intermediate level (B1).

B10

D1
D4
D7
D9
D10
D17
D18

To upgrade students' grammatical and lexical notions of the English language, and the
comprehension of basic Technical English structures at B1 level.

B10

D1
D4
D7
D9
D10
D17
D18

To encourage students to use the English language within the engineering context, and the
benefits and usefulness of the English language when applying their grammatical, lexical, and
cultural knowledge.

B10

D1
D4
D7
D9
D10
D17
D18
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Promoting students' critical autonomy for the comprehension and understanding of dialogues and B10 D1

texts written in Technical English. D4
D7
D9
D10
D17
D18
Contents
Topic
UNIT 1. Facts and figures: Presenting data UNIT1
Skills
- Writing, reading, and presenting facts and figures in a professional
setting.

- Understanding symbols and abbreviations.

- Describing dimensions and specifications; phrases related to length,
width, thickness, etc.

- Locating required information in a table of technical data.

Language focus

- Expressing facts and figures (mathematical symbols, dates, amounts,
internet symbols and abbreviations).

- Phrases for approximating numbers; saying results.

- Vocabulary for describing trends.

- Prepositions.

UNIT 2. Professional Presentations: Presenting UNIT 2
with Impact Skills
- Delivering impactful presentations.
- Structuring a presentation.
- lllustrating the importance of body language and voice power to
communicate your message clearly and persuasively.
- Describing Trends.
- Describing and referring to visual aids.

Language focus
- Presentation language: Language for introducing your presentation;
language for focusing and emphasizing key points; language for in
recapping.
- Using persuasive language to create impact.
- Signposting language for linking the parts.
- Cause-effect verbs.
- Describing timelines: past simple, present perfect, etc.

UNIT 3. Technical Descriptions SKills
- Understanding and describing process diagrams, phases and procedures.
- Describing technical functions and applications and explaining how
technology works
- Describing specific materials; categorising materials and specifying and
describing properties
- Describing component shapes and features; explaining manufacturing
techniques
- Describing health and safety precautions and emphasising the
importance of precautions.

Language focus

- Verbs for describing stages of a process.

- The passive form: Present simple passive structures.

- Time Connectors.

- Verbs for describing movement; verbs and adjectives to describe
advantages; adverbs for adding emphasis.

- Cause-effect (lead to, result in, etc.)

- Negative prefixes (in-, un-, dis-, etc.).

- Relative clauses: Defining vs non-defining relative clauses; shortened
relative clauses.

- Mixed conditionals, first vs. second conditional.

- Words for describing mechanisms, machining, properties of materials.
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UNIT 4. Applying for a Job Skills

- Doing a self-evaluation of your strengths and weaknesses.
- Writing different types of CV.

- Becoming acquainted with cover and application letters.

- Preparing for job interviews.

- Demonstrating the best body language for job interviews.

Language focus

- Phrases for demonstrating strengths and weaknesses.

- Useful language for talking about yourself, and demonstrating your skills
and experience.

- Action verbs; positive adjectives, positive expressions.

- Softening negatives and turning negatives into positives.

- Avoiding spelling mistakes.

- Phrases for opening and closing a letter of application.

UNIT 5. Writing Emails

Skills

- Writing short emails with appropriate formatting.

- Recognizing and producing formal and informal language in emails.

- Making your writing structured; writing effective openings and closings
- Handling style, tone and voice.

Language focus

- Common email expressions.

- Writing style.

- Creating a warm, professional tone.
- Avoiding spelling mistakes.

Planning
Class hours Hours outside the Total hours
classroom

Introductory activities 1 0 1
Mentored work 4 16 20
Autonomous problem solving 8 10 18
ICT suppoted practices (Repeated, Dont Use) 5 8 13
Lecturing 8 15 23
Problem and/or exercise solving 6 10 16
Essay 4 15 19
Objective questions exam 3 5 8
Oral exam 8 16 24
Objective questions exam 3 5 8

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Introductory activities

Activities aimed at presenting the subject, getting in touch with students and gathering information
about their previous knowledge on the topic.

Mentored work

Analysis and resolution of practical exercises related to the grammatical and lexical contents, and
to the communication skills. The students must develop these activities in an autonomous way,
specially those homework activities concerning Writing skills.

Autonomous problem
solving

Activities in which problems are presented and/or exercises related to the subject. The student
must develop the analysis and resolution of problems and/or activities concerning the four
communicative skills at an individual level, as well as the technical English linguistic skill (Use of
English); specially those ones concerning Speaking.

ICT suppoted practices
(Repeated, Dont Use)

Practice of the four communicative skills: listening, speaking, reading and writing, as well as the
technical English linguistic skill (Use of English) at an individual or group level.

Lecturing

Explanation of linguistic contents and their application (Use of English) for the learning and
acquisition of the theoretical contents of the subject.

Personalized assistance

Methodologies

Description
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Introductory activities The objective of the introductory activities is to provide general guidance on the subject; to

promote learning strategies; to make general notes about the work and exercises, deadlines for the
submission of work and the exam dates; and to give advice on how to pass the subject. It is
important to know that no tutorials will be done on the telephone or internet (email, Skype, etc.). In
case of any doubt or comment, students should contact directly with the professor in the classroom
or during tutorial hours.

Autonomous problem

solving

This activity seeks to help students with the practical exercises related to the communicative skills
and the linguistic skills and their application for the learning and acquisition of the theoretical
contents of the subject.

Mentored work

Practice of the different exercises in relation to the communicative skills and linguistic skills in
order to apply English theoretical concepts.

Lecturing The personalised attention for the master class is focused on the attention of students in the
classroom and during tutorial hours. It focuses on the correct comprehension and promotion of the
learning of the subject(]s theoretical concepts, as well as on providing guidance on work and
practical exercises and on giving advice on how to pass the subject.

Tests Description

Oral exam The objective of the personalised attention of the oral exam is focused on the preparation,
promotion and supervision of the oral expression (Speaking) in the classroom during the course and
before the exam. This activity seeks to help the students not only to express themselves with
relevance and appropriateness using the topics and vocabulary from the field of engineering, but
also with linguistic correction.

Assessment

Description Qualification  Training and
Learning Results

Problem and/or Evaluation of theoretical concepts and their application. Resolution of 20 B10 D7

exercise solving practical exercises related to the linguistic skill (Use of English) of D10

technical English. D18

Essay Evaluation of the writing skill. 16 B10 D1

D4
D7
D9
D10
D18
Objective questions Evaluation of the listening skill with engineering-related contents. 16 B10 D4
exam D9
D10
D18
Oral exam Evaluation of the speaking skill with engineering-related vocabulary and 32 B10 D1
topics. D4
D7
D10
D17
D18
Objective questions Evaluation of the reading skill with engineering-related topics and 16 B10 D1
exam vocabulary. D4
D7
D10
D17
D18

Other comments on the Evaluation

Particular considerations

There are two assessment systems: continuous or final. The selection of a system excludes the other.

1.1. Continuous assessment

The assignments and tests done during the course will be worth 100 % of the final assessment for those students choosing
the continuous evaluation. The non-completion of the assignments requested during the course will be counted as a zero
(0.0). The assignments must be delivered or submitted by the deadlines and dates set in advance.

1.2. Final assessment (non-attendants)

Students choosing the final examination will have to take a final overall test that will take place on the official date

Paxina 175 de 197



established by the School of Industrial Engineering. To this end, students should consult the school's website, where the
examination date and time are specified.

2. Subject’'s final grade
2.1. Continuous assessment

The final mark for this subject is calculated taking into consideration all the skills practised during the course. Therefore,
each one of them is given the following weight in the final grade:

Listening: 16%
Speaking: 32%
Reading: 16%
Writing: 16%

On the other hand, the practical exercises related to the grammatical and lexical contents and to the communicative skills,
and the application of linguistic contents (Use of English) will have a weight of 20% of the mark obtained. Therefore, both
parts (theory and practice) will add up to 100%, being 5 (five) the required mark to pass the subject.

To pass the course through continuous assessment, it is necessary to obtain an average grade of 5 points with a minimum of
4 (out of 10) in each of the parts. If this is not the case, the final average grade of the subject will be truncated with a
maximum grade of 4.5 (out of 10), even if the arithmetic average of the tests is higher.

To completely pass the course, students who obtained a mark below 4 in any of the parts on the first edition of records will
have to resit the failed part(s) in an exam in July of the current academic year. If the course is not passed in the second call,
students will have to resit the exam of the whole course in future calls, except for the next assessment call in September.

Continuous assessment will consider not only the relevance and appropriateness of the content of the answers, but also
their linguistic correctness.

Partial or total plagiarism in any of the assignments or activities will result in an automatic fail of the subject. To claim
ignorance of what plagiarism is, will not exempt students of their responsibility in this regard.

2.2. Final Assessment (non-attendants)
The final assessment is calculated as follows:
Listening: 16%

Speaking: 32%

Reading: 16%

Writing 16%

On the other hand, the practical exercises related to the grammatical and lexical contents and to the communicative skills,
and the application of linguistic contents (Use of English) will have a weight of 20% of the mark obtained. Therefore, both
parts (theory and practice) will add up to 100%, being 5 (five) the required mark to pass the subject.

To pass the course, it is necessary to obtain an average grade of 5 points with a minimum of 4 (out of 10) in each of the
parts. If this is not the case, the final average grade of the subject will be truncated with a maximum grade of 4.5 (out of 10),
even if the arithmetic average of the tests is higher.

Regarding July's test, to completely pass the course, final assessment students who obtained a mark below 4 in any of the
parts on the first edition of records will have to resit the exam of the whole course in future calls, including all the skills and
linguistic contents of the subject.

Final assessment will consider not only the relevance and appropriateness of the content of the answers, but also their
linguistic correctness.

Partial or total plagiarism in any of the assignments or activities will result in an automatic fail of the subject. To claim
ignorance of what plagiarism is, will not exempt students of their responsibility in this regard.

3. Additional considerations

3.1. During the examinations no dictionaries, notes or electronic devices (mobile phones, tablets, PCs, etc.) will be allowed.
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3.2. It is students' responsibility to check all the resources in MooVi and/or their emails, as well as to be aware of
examination or submission dates.

3.3. All the above-mentioned comments also pertain to Erasmus students. In the event of not being able to access MooVi,
students must contact the professor to solve the problem.

3.4. Students are requested to have an adequate ethical behaviour. In case of detecting an unethical behaviour (coping,
plagiarism, use of not authorized electronic devices, and others), it will be considered that the student does not meet the
requirements to pass the subject. In this case, the overall grade in the current academic year will be a fail (0.0).

Sources of information

Basic Bibliography

Beigbeder Atienza, Federico, Diccionario Técnico Inglés/Espanol; Espaiol/Inglés, Diaz de Santos,

Collazo, Javier, Diccionario Collazo Inglés-Espafiiol de Informatica, Computacion y otras Materias, McGraw-Hill,
Hornby, Albert Sidney, Oxford Advanced Learner{Js Dictionary, Oxford University Press,

Jones, Daniel, Cambridge English Pronouncing Dictionary, Cambridge University Press,

Hancock, Mark, English Pronunciation in Use: Intermediate, Cambridge University Press,

Murphy, Raymond, English Grammar in Use: A Self-Study Reference and Practice Book for Intermediate
Students, Cambridge University Press,

Picket, Nell Ann; Laster, Ann A. &amp;amp;amp; Staples Katherine E., Technical English: Writing, Reading and
Speaking, Pearson Limited Education,

Complementary Bibliography

www.agendaweb.org,

www.bbc.co.uk/worldservice/learningenglish/,

www.edufind.com/english/grammar,

www.voanews.com/specialenglish,

www.mit.edu, Massachusetts Institute of Technology,

www.iate.eu, Eu's Multilingual Technical and Scientific Dictionary,

Recommendations

Other comments
We recommend students to have some knowledge of English. This course will start from an A2 level and it will reach B1
level, according to the European Framework of Reference for Languages of the Council of Europe.

Requisites:
To register in this subject, it is necessary to have passed or to be registered for all the subjects of the lower courses.

We also recommend continuous assessment due to the methodology used to practise and consolidate the contents of the
subject. Therefore, the active participation of students is essential to pass the Technical English subject.

It is advisable to check and compare this subject's timetable with the School's lectures timetables so as to avoid
incompatibilities. Students will not be allowed to choose continuous assessment if there is an overlap with other subjects.

In order to avoid damaging the room's computer equipment, students will not be allowed to take drinks or food into the
classroom. If the ingestion of liquids or food is due to medical reasons, students must show an official medical prescription.

Sending emails or using of mobile phones during the lessons are prohibited.

The student who does not comply with the information in the previous paragraph will also lose the opportunity to follow the
continuous assessment process.
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IDENTIFYING DATA
Methodology for the preparation, presentation and management of technical projects
Subject Methodology for

the preparation,

presentation and

management of

technical projects

Code V12G360V01905

Study Grado en

programme Ingenieria en
Tecnologias
Industriales

Descriptors ECTS Credits Choose Year Quadmester
6 Optional 4th 2nd

Teaching Spanish

language Galician
English

Department

Coordinator Alonso Rodriguez, José Antonio

Lecturers  Alonso Rodriguez, José Antonio
Fernandez Alvarez, Antonio
Gonzalez Cespdn, José Luis
Patifio Barbeito, Faustino

E-mail jaalonso@uvigo.es
Web http://moovi.uvigo.gal/
General The aim of this course is to prepare the students to handle the methods, techniques and tools that are needed

description for the elaboration and management of technical documents in the industrial field of Engineering.

It will also be sought to develop skills in the handling of information and communication technologies related to
the professional field of the student's degree.

Furthermore, the student skills to communicate properly the knowledge, procedures and results in the
Industrial Engineering field will be strenghtened.

An essentially practical approach will be used, based in the solution of specific application exercises -with
guidance of the subject's lecturer- that will require to apply the theoretical contents of the course.

Training and Learning Results

Code

B3 CG3 Knowledge in basic and technological subjects that will enable them to learn new methods and theories, and equip
them with versatility to adapt to new situations.

C18 CE18 Knowledge and skills to organize and manage projects. Know the organizational structure and functions of a
project office.

D2 CT2 Problems resolution.

D3 CT3 Oral and written proficiency.

D5 CT5 Information Management.

D6 CT6 Application of computer science in the field of study.

D7 CT7 Ability to organize and plan.

D8 CT8 Decision making.

D9 CT9 Apply knowledge.

D10 CT10 Self learning and work.

D11 CT11 Ability to understand the meaning and application of the gender perspective in the different fields of knowledge
and in professional practice with the aim of achieving a more just and equal society

D13 CT13 Ability to communicate orally and in writing in the Galician language.

D14 CT14 Creativity.

D15 CT15 Objectification, identification and organization.

D17 CT17 Working as a team.

D18 CT18 Working in an international context.

D20 CT20 Ability to communicate with people not expert in the field.

Expected results from this subject
Expected results from this subject Training and Learning
Results
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Utilization of methodologies, technics and tools for the organization and management of all B3 C18 D2

technical documents other than engineering projects. D7
D8
D9
D10
D14
D15
D17

Skills in the utilization of information systems and in the communications in the industrial scope. D5
D6
D9
D11
D17

Skills to communicate properly the knowledge, procedures, results, abilities in the field of D3

Engineering in Industry. D13
D17
D18
D20

Contents

Topic

Edition and composition of scientific texts - Editors of text

technical Introduction to the language *LaTeX

Language *Markdown
*Metadatos
Management of the knowledge Plagiarism

Quote and references
Bibliography and bibliographic agents
Use of bibliography with editors of Managing
text of knowledge: *Obsidian
*Plugins and staff in *Obsidian
Editorial Norms and styles of editorial
Editorial and preparation of scientific documents - technical.
Language *inclusivo
Oral defence of works Realisation of presentations
Language *gestual
Protocol
Presentation and defence of works *academicos

Planning

Class hours Hours outside the Total hours

classroom

Lecturing 10 40 50
Practices through ICT 20 23.5 43.5
Presentation 5 5 10
Workshops 15 20 35
Laboratory practice 2.5 0 2.5
Problem and/or exercise solving 3 0 3
Presentation 2 0 2
Essay 1 3 4

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Lecturing Class *expositiva of the professor with support of visual material and of Tics

Practices through ICT ~ The methodology of practices with support of TIC focuses in the autonomous learning of the student
through the TIC, and in the cooperative work between student and professor.

Presentation The professor explains with the example, making a presentation of as it has to make an oral
exhibition.
Workshops A workshop is a class of instruction or of information that centres in the education of skilled

technicians or in the study of a subject in specific.

Personalized assistance

Assessment
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Description Qualification Training and
Learning
Results
Laboratory practice Realisation of proofs and practical exercises related with the contents of 25 B3 C18 D2
the matter, in the frame of the personalised attention to the students. D3

Problem and/or Resolution of exercises related with the subject of management of the 25 B3 C18 D2
exercise solving knowledge and of bibliographic management, appointments and D3
references. D7

Presentation Preparation and oral exhibition of a subject proposed by the *profesorado 25
Essay Preparation of one or several works of type *cientifico-technical proposed 25
by the *profesorado and with application of all the exposed in the subject.

Other comments on the Evaluation

to) Modality of Continuous Evaluation:In each one of the items indicated will be precise to take out a minimum note of 4 on
10. Of not being like this, the student will have to go back to examine of the item suspense.&*nbsp;*b) Modality of global
Evaluation:The student will be able to surpass the subject in a consistent global evaluation in:Preparation of a scientific
document-technical with *LaTeX. (40%)Preparation of a clear-cut structure in a vault of *Obsidian (30%)Preparation of a
presentation and oral exhibition of&the same *nbsp; &*nbsp;(30%)In each one of the proofs indicated, will be precise to take
out @ minimum note of 4 on 10. Of not being like this, the student will have to go back to examine of the item
suspense.&*nbsp;ethical Commitment: expects that the present student a suitable ethical behaviour. In the case to detect a
no ethical behaviour (copy, plagiarism, utilisation of unauthorised electronic devices, and others) considers that the student
does not gather the necessary requirements to surpass the matter. In this case the global qualification in the current
academic course will be of suspense (0.0).

Sources of information

Basic Bibliography

Alvarez Marafién, Gonzalo, EL ARTE DE PRESENTAR: COMO PLANIFICAR, ESTRUCTURAR, DISENAR Y EXPONER
PRESENTACIONES, 12, Gestion 2000, 2012

Lannon, John M. and Gurak, Laura J., TECHNICAL COMMUNICATION, 13th, Pearson, 2013

Pringle, Alan S. and O'Keefe, Sarah S., TECHNICAL WRITING 101: A REAL-WORLD GUIDE TO PLANNING AND WRITING
TECHNICAL CONTENT, 1st, Scriptorium Publishing Services, 2009

Complementary Bibliography

BIBLIOGRAFIA BASICA:,
Blair, Lorrie, WRITING A GRADUATE THESIS OR DISSERTATION 1st, Sense Publishers, 2016

Brown, Fortunato, TEXTOS INFORMATIVOS BREVES Y CLAROS: MANUAL DE REDACCION DE DOCUMENTOS, 18,
Octaedro, 2003

Budinski, Kenneth G., ENGINEER'S GUIDE TO TECHNICAL WRITING, 1st, ASM International, 2001

Pease, Allan, ESCRIBIR BIEN ES FACIL: GUIA PARA LA BUENA REDACCION DE LA CORRESPONDENCIA, 12, Amat,
2007

BIBLIOGRAFIA COMPLEMENTARIA:,
Balzola, Martin, PREPARACION DE PROYECTOS E INFORMES TECNICOS 22, Balzola, 1996

Boeglin Naumovic, Martha, LEER Y REDACTAR EN LA UNIVERSIDAD: DEL CAOS DE LAS IDEAS AL TEXTO
ESTRUCTURADO, 12, MAD, 2007

Calavera, J., MANUAL PARA LA REDACCION DE INFORMES TECNICOS EN CONSTRUCCION: INFORMES,
DICTAMENES, ARBITRAJES, 22, Intemac, 2009

Corcoles Cubero, Ana Isabel, COMO REALIZAR BUENOS INFORMES: SORPRENDA CON INFORMES CLAROS,
DIRECTOS Y CONCISOS, 18, Fundacion Confemetal, 2007

Garcia Carbonell, Roberto, PRESENTACIONES EFECTIVAS EN PUBLICO: IDEAS, PROYECTOS, INFORMES, PLANES,
OBJETIVOS, PONENCIAS, COMUNICACIONES, 12, Edaf, 2006
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Himstreet, William C., GUIA PRACTICA PARA LA REDACCION DE CARTAS E INFORMES EN LA EMPRESA, 12, Deusto,
2000

Sanchez Pérez, José, FUNDAMENTOS DE TRABAJO EN EQUIPO PARA EQUIPOS DE TRABAJO, 12, McGraw-Hill, 2006
Williams, Robin, THE NON-DESIGNER'S PRESENTATION BOOK, 1st, Peachpit Press, 2009

Recommendations

Subjects that it is recommended to have taken before
Graphic expression: Fundamentals of engineering graphics/V12G320vV01101
Technical Office/V12G320V01704

Other comments
Previously to the realisation of the final assesments, students should check in the FAITIC platform to know whether it is
necessary for them to carry any particular documentation, materials, etc. into the exam room to perform the tests.

It is necessary that the student registered in this course, either has passed all courses of the former years, or is registered in
the courses he's not passed yet.
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IDENTIFYING DATA

Programacion avanzada para a enxefaria
Subject Programacion
avanzada para a
enxefaria
Code V12G360V01906
Study Grao en Enxefaria
programme en Tecnoloxias
Industriais
Descriptors ECTS Credits Choose Year Quadmester
6 Optional 4 2C
Teaching Castelan
language
Department Enxefiaria de sistemas e automatica

Coordinator Lépez Ferndndez, Joaquin

Lecturers Lépez Fernandez, Joaquin

E-mail joaquin@uvigo.es
Web http://moovi.uvigo.gal/
General Aplicacidn practica de técnicas actuais para a programacién de aplicaciéns industriais para computadores e

description  dispositivos mébiles. Programacién orientada a obxectos en Xava para sistemas Windows e Android.

Resultados de Formacion e Aprendizaxe

Code

B3

CG3 Coflecemento en materias bdsicas e tecnoléxicas, que os capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

B4

CG4 Capacidade para resolver problemas con iniciativa, toma de decisidns, creatividade, razoamento critico e de
comunicar e transmitir cofecementos, habilidades e destrezas no campo da enxefaria industrial.

C3

CE3 Cofiecementos basicos sobre o uso e programacién dos ordenadores, sistemas operativos, bases de datos e
programas informaticos con aplicacién en enxefiaria.

D2

CT2 Resolucién de problemas.

D5

CT5 Xestion da informacion.

D6

CT6 Aplicacion da informatica no dmbito de estudo.

D7

CT7 Capacidade de organizar e planificar.

D17

CT17 Traballo en equipo.

Resultados previstos na materia

Expected results from this subject Training and Learning

Results

Cofie

cementos informaticos avanzados aplicables ao exercicio profesional dos futuros enxefieiros, B3 C3 D2

con especial énfase nas sUas aplicaciéns & resolucién de problemas no dmbito da Enxefaria B4 D5

D6
D7
D17

Cofie

cer os fundamentos informaticos de diferentes paradigmas de programacién (estruturada, B3 C3 D2

modular, orientada a obxectos), as suas posibilidades, caracteristicas e aplicabilidade & resolucién B4 D5
de problemas no dmbito da Enxefaria D6

D7
D17

Capa

cidade para utilizar linguaxes e contornas de programacién e para programar algoritmos, B3 C3 D2

rutinas e aplicaciéns de complexidade media para a resolucién de problemas e o tratamento de B4 D5
datos no dmbito da Enxefaria D6

D7
D17

Cofe

cer os fundamentos do proceso de desenvolvemento de software e as sUas diferentes etapas B3 C3 D2
B4 D5
D6
D7
D17

Capa

cidade para desenvolver interfaces graficas de usuario B3 C3 D2
B4 D5
D6
D7
D17

Contidos
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Topic

Programacién orientada obxectos en Java Linguaxe Java. Clases, obxectos e referencias. Tipos de datos, instruciéns,
operadores. Matrices e colecciéns. Herdanza, interfaces, polimorfismo.
Tratamento de excepciéns. Programacién de graficos mediante JavaFX.
Interfaces de usuario para instalaciéns industriais.

Creacién de aplicaciéns industriais para Sistemas Android. Ferramentas de desenvolvemento de aplicaciéns.

dispositivos mébiles Interfaces de usuario para dispositivos mébiles. Acceso a bases de datos.
Manexo de sensores e camara. Procesado de imaxe. Comunicacién
inaldmbrica con dispositivos industriais. Acceso a bases de datos.
Desenvolvemento de aplicaciéns para control e monitorizacién de plantas

industriais.
Planificacion
Class hours Hours outside the Total hours
classroom

Practicas de laboratorio 18 9 27
Resolucién de problemas 20 40 60

Leccién maxistral 12.5 25 37.5
Informe de practicas, practicum e practicas externas 8.5 17 25.5

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description
Practicas de laboratorio Desenvolvemento de aplicacidns industriais para control, monitorizacién e automatizacién de
plantas industriais, en sistemas Windows e Android

Resolucién de Posta en practica dos cofiecementos adquiridos na materia mediante a sta aplicacién & resolucién
problemas de problemas habituais na enxefaria
Leccién maxistral Introducién e descricién dos diferentes conceptos e técnicas relacionados coa materia

Atencion personalizada

Methodologies Description
Leccién maxistral Atencidén personalizada a tédalas dubidas prantexadas polo alumnado
Practicas de laboratorio Atencidn personalizada a tédalas dubidas prantexadas polo alumnado
Resolucién de problemas Atencidn personalizada a tédalas dubidas prantexadas polo alumnado
Tests Description
Informe de practicas, practicum e practicas Atencidén personalizada a tédalas dubidas prantexadas polo alumnado
externas
Avaliacion
Description Qualification  Training and
Learning Results
Practicas de laboratorio  Avaliarase as solucidns achegadas polo alumno na resolucién das 40 B3 C3 D2
diferentes practicas de laboratorio propostas B4 D5
D6
D7
D17
Resolucién de problemas Cualificarase a aplicacién dos cofiecementos adquiridos na 30 B3 C3 D2
resolucion de tarefas de enxefieria especificas B4 D5
D6
D7
D17
Leccién maxistral Avaliarase a participacion activa do alumno nas diferentes 10 B3 C3 D2
actividades formativas B4 D5
D6
D7
D17
Informe de practicas, Calidade dos informes das diferentes practicas propostas e das 20 B3 C3 D2
practicum e practicas soluciéns achegadas B4 D5
externas D6
D7
D17

Other comments on the Evaluation
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Poderanse propofier actividades complementarias, de caracter voluntario, que complementen a nota calculada en funcién
dos criterios expresados anteriormente.

Compromiso ético: Espérase que o alumno presente un comportamento ético adecuado. No caso de detectar un
comportamento non ético (copia, plaxio, utilizacién de aparellos electrénicos non autorizados, e outros) considérase que o
alumno non reline os requisitos necesarios para superar a materia. Neste caso a cualificacién global no presente curso
académico sera de suspenso (0.0).

A avaliacién nesta materia ten un compofiente moi alto de avaliacién continua durante a realizacién das diferentes
actividades académicas desenvolvidas durante o curso. No caso de convocatorias diferentes da convocatoria de maio e para
alumnos que renuncien & avaliacién continua, a avaliacién realizarase no laboratorio, mediante o desenvolvemento practico
dunha aplicacién similar 4s desenvolvidas durante o curso.

Bibliografia. Fontes de informacion

Basic Bibliography

B.C. Zapata, Android Studio application development, 2013,

K. Sharan, Beginning Java 8 fundamentals, 2014,

I.F. Darwin, Java cookbook, 2014,

L.M. Lee, Android application development coockbook, 2013,
Complementary Bibliography

N. Smyth, Android Studio Development Essentials,
http://www.techotopia.com/index.php/Android_Studio Development Essentials,
N. Smyth, Android 4 app development essentials,
http://www.techotopia.com/index.php/Android_4 App Development Essentials,
G. Allen, Beginning Android 4, 2012,

M. Aydin, Android 4: new features for application development, 2012,

J. Bryant, Java 7 for absolute beginners, 2012,

M. Burton, D. Felke, Android application development for dummies, 2012,
J. Friesen, Learn Java for Android development, 2013,

M.T. Goodrich, R. Tamassia, M.H. Goldwasser, Data structures &amp;amp; algorithms in Java, 2014,
J. Graba, An introduction to network programming with Java, 3rd edition, 2013,
I. Horton, Beginnning Java 7 Edition, 2011,

J. Howse, Android application programming with OpenCV, 2013,

W. Jackson, Android Apps for absolute beginners, 2012,

L. Jordan, P. Greyling, Practical Android Projects, 2011,

Y.D. Liang, Introduction to Java programming, 2011,

R. Matthews, Beginning Android tablet programming, 2011,

P. Mehta, Learn OpenGL ES, 2013,

G. Milette, A. Stroud, Professional Android sensor programming, 2012,

J. Morris, Android user interface development, 2011,

R. Schwartz, etc, The Android developer's cookbook, 2013,

R.G. Urma, M. Fusco, A. Mycroft, Java 8 in action, 2015,

Recomendacions

Subjects that it is recommended to have taken before
Informatica: Informatica para a enxefiaria/V12G320vV01203
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IDENTIFYING DATA

Seguridade e hixiene industrial

Subject Seguridade e
hixiene industrial

Code V12G360V01907

Study Grao en Enxefaria

programme en Tecnoloxias
Industriais

Descriptors ECTS Credits Choose Year Quadmester
6 Optional 4 2C

Teaching Castelan

language

Department Enxefiaria quimica

Coordinator Gullén Estévez, Beatriz

Lecturers Gullén Estévez, Beatriz

E-mail bgullon@uvigo.es

Web

General Nesta materia abdrdanse os aspectos mais destacados das técnicas xerais e especificas da Seguridade do

description Traballo, as diferentes ramas da Hixiene do Traballo, a Ergonomia como disciplina centrada no sistema persoa-
maquina, a influencia dos factores psicosociais sobre a salde do traballador, asi como a lexislacién elaborada

sobre todos estes aspectos.

Resultados de Formacion e Aprendizaxe

Code

B4 CG4 Capacidade para resolver problemas con iniciativa, toma de decisions, creatividade, razoamento critico e de

comunicar e transmitir cofecementos, habilidades e destrezas no campo da enxefaria industrial.

B6 CG6 Capacidade para o manexo de especificacions, regulamentos e normas de obrigado cumprimento.

B7 CG7 Capacidade para analizar e valorar o impacto social e ambiental das soluciéns técnicas.

B11 CG11 Cofiecemento, comprensidn e capacidade para aplicar a lexislacién relativa a instalaciéns industriais.

D2 CT2 Resolucién de problemas.

D5 CT5 Xestion da informacion.

D7 CT7 Capacidade de organizar e planificar.

D8 CT8 Toma de decisions.

D9 CT9 Aplicar cofiecementos.

D10 CT10 Aprendizaxe e traballo auténomos.

D14 CT14 Creatividade.

D17 CT17 Traballo en equipo.

D20 CT20 Capacidade para comunicarse con persoas non expertas na materia.

Resultados previstos na materia

Expected results from this subject Training and Learning
Results
CG1 Capacidade para a redaccion, firma e desenvolvemento de proxectos no dmbito da enxefiaria B6 D5
industrial, que tefian por obxecto, segundo a especialidade, a construcién, reforma, reparacion, B1ll
conservacioén, demolicién, fabricacidn, instalaciéon, montaxe ou explotacién de: estruturas, equipos
mecanicos, instalacions enerxéticas, instalacidns eléctricas e electrénicas, instalacions e plantas
industriais, e procesos de fabricacién e automatizacion.
CG2 Capacidade para a direccion das actividades obxecto dos proxectos de enxefiaria descritos na B11 D5
competencia CG1. D9
D10
CG4 Capacidade para resolver problemas con iniciativa, toma de decisidns, creatividade, B4 D2
razoamento critico e capacidade para comunicar e transmitir cofecementos, habilidades e B7 D5
destrezas no campo da enxefiaria industrial. D9
D10
D14
D17
D20
CG11 Cofiecemento, comprensién e capacidade para aplicar a lexislacién necesaria no exercicio daB4 D2
profesién de Enxefieiro Técnico Industrial. B6 D7
B7 D8
Bl1l D9
D10
D14
D17
D20
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CT1 Andlise e sintese.

B4

Contidos

Topic

TEMA 1.- Introducién & Seguridade e Hixiene do
Traballo

.- Terminoloxia basica

.- Salde e traballo

.- Factores de risco

.- Incidencia dos factores de risco sobre a salde

.- Técnicas de actuacidn fronte aos danos derivados do traballo

TEMA 2.- Evolucion histdrica e lexislacion

.- Evolucién histérica

.- Evolucién en Espafia

.- A Seguridade e Hixiene do Traballo na lexislacién espafiola
.- Responsabilidades e sanciéns

TEMA 3.- Seguridade do Traballo

.- O accidente de traballo

.- Seguridade do traballo

.- Causas dos accidentes

.- Andlise estatistica dos accidentes
.- Xustificaciéon da prevencion

TEMA 4.- Técnicas de seguridade. Avaliacion de
riscos

.- Técnicas de seguridade

.- Obxectivos da avaliacion de riscos

.- Avaliacion xeral

.- Avaliacidn das condicions de traballo

.- Técnicas analiticas posteriores ao accidente
.- Técnicas analiticas anteriores ao accidente

TEMA 5.- Normalizaciéon

.- Vantaxes, requisitos e caracteristicas das normas
.- Normas de seguridade

- Procedemento de elaboracién

.- Orde e limpeza

TEMA 6.- Sinalizacién de seguridade

.- Caracteristicas e normativa
.- Clases de sinalizacion
.- Sinalizacién en forma de panel

TEMA 7.- Equipos de proteccién

.- Individual
.- Integral
- Colectiva

TEMA 8.- Técnicas especificas de seguridade

.- Maquinas

.- Incendios e explosiéns

.- Contactos eléctricos

.- Manutencién manual e mecénica
.- Industria mecénica

.- Produtos quimicos

.- Mantemento

TEMA 9.- Hixiene do Traballo

.- Ambiente industrial

.- Hixiene do traballo e terminoloxia

.- Hixiene tedrica e valores limites ambientais
.- Hixiene analitica

.- Hixiene de campo e enquisa hixiénica

9.6.- Hixiene operativa

TEMA 10.- Axentes fisicos ambientais

10.1.- Ruido e vibraciéns

10.2.- lluminacion

10.3.- Radiacions *ionizantes e non *ionizantes
10.4.- Tension térmica

TEMA 11.- Proteccion fronte a riscos hixiénicos

11.1.- Vias respiratorias
11.2.- Oidos
11.3.- Ollos

TEMA 12.- Riscos hixiénicos da industria quimica

12.1.- Procesos inorganicos
12.2.- Procesos organicos
12.3.- Accidentes graves

TEMA 13.- Seguridade nos lugares de traballo

13.1.- A seguridade no proxecto
13.2.- Mapas de riscos
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TEMA 14.- Ergonomia 14.1.- Concepto
14.2.- Aplicacion da ergonomia & seguridade
14.3.- Carga fisica e fatiga muscular
14.4.- Carga e fatiga mental
TEMA 15.- Psicosocioloxia aplicada & prevencién 15.1.- Factores psicosociais
15.2.- Consecuencias dos factores psicosociais sobre a salde
15.3.- Avaliacién dos factores psicosociais
15.4.- Intervencién psicosocial

Planificacion

Class hours Hours outside the Total hours
classroom
Lecciéon maxistral 26 49 75
Resolucién de problemas 24 22 46
Exame de preguntas obxectivas 2 15 17
Resolucién de problemas e/ou exercicios 2 10 12

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description
Leccién maxistral Exposicién oral e directa, por parte do profesor, dos cofiecementos fundamentais correspondentes
aos temas da materia.
Resolucién de 0 profesor expdn aos alumnos unha serie de problemas para que os traballen e resolvan en clase
problemas €n pequenos grupos.

Atencidn personalizada
Methodologies Description

Resolucién de problemas Darase a cofiecer os alumnos, a principio de curso, os horarios de tutorias nos que se resolveran
as duvidas que existan con respecto & teoria, problemas e traballos

Avaliacion
Description Qualification Training and
Learning
Results
Resolucién de Proporase ao alumno unha seria de problemas que terd que resolver 30 B4 D2
problemas B6 D5
B7 D8
D9
D10
D14
D17
Exame de preguntas A finalidade desta proba de resposta multiple, que figura no calendario de 40 B11 D5
obxectivas exames da Escola, é avaliar o nivel de cofiecementos alcanzado polos D7
alumnos D8
D9
D10
Resolucién de A finalidade de esta proba de desenvolvemento, que terd lugar na semana 30 D7
problemas e/ou previa & semana dos exames da Escola, é a resolucién dun caso practico D8
exercicios que deberan resolver os alumnos de modo que se aplique de maneira D9
practica os coflecementos adquiridos D10
D14

Other comments on the Evaluation

Con respecto ao exame de XULLO (22 convocatoria), se mantera a cualificacién obtida polo alumno nos controis e
presentacions / exposicidns realizados durante o periodo docente. Iso significa que o alumno unicamente realizara prébaa
tipo test&*nbsp; do devandito exame.&*nbsp; Cando a Escola libere a un alumno do proceso de avaliacién continua, a sta
cualificacién serd o0 100% da nota obtida en prébaa tipo test anteriormente citada.Compromiso éticoEspérase que o alumno
presente un comportamento ético adecuado. En caso de detectar un comportamento non ético (copia, plaxio, utilizacién de
aparellos electrénicos non autorizados, por exemplo), considerarase que *elalumno non reline os requisitos necesarios para
superar a materia.

Bibliografia. Fontes de informacion
Basic Bibliography
Mateo Floria, P. y otros, Manual para el Técnico en Prevencion de Riesgos Laborales, 92,
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Cortés Diaz, ). M2, Técnicas de Prevencion de Riesgos Laborales: Seguridad e Higiene del Trabajo, 92,
Complementary Bibliography

Menéndez Diez, F. y otros, Formacion Superior en Prevencion de Riesgos Laborales, 42,

Gbémez Etxebarria, G., Prontuario de Prevencion de Riesgos Laborales,

Recomendacions

Other comments
Para matricularse nesta materia é necesario superar ou ben matricularse de todas as materias dos cursos inferiores ao curso
en que estd situada esta materia.

En caso de discrepancias, prevalecera a version en castelan desta guia.
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IDENTIFYING DATA

Laser technology

Subject Laser technology
Code V12G360V01908
Study Grado en

programme Ingenieria en
Tecnologias

Industriales
Descriptors  ECTS Credits Choose Quadmester
6 Optional 2nd
Teaching Spanish
language English
Department
Coordinator Pou Saracho, Juan Maria
Lecturers Barro Guizén, Oscar
Pou Alvarez, Pablo
Pou Saracho, Juan Maria
Vilas Iglesias, Ana Maria
E-mail jpou@uvigo.es
Web
General (*)Introduction to laser technology and its applications for undergraduate students of the industrial field.
description
Training and Learning Results
Code
B10 CG10 Ability to work in a multidisciplinary and multilingual environment.
D10 CT10 Self learning and work.

Expected results from this subject

Expected results from this subject

Training and Learning
Results

- Know the physical principles in which it bases the operation of a laser and his parts.
- Know the main properties of a laser and relate them with the potential applications.

- Know the different types of lasers differentiating his specific characteristics.
- Know the main applications of the technology laser in the industry.

B10 D10

Contents

Topic

Chapter 1.- INTRODUCTION

. Electromagnetic waves in the vacuum and in the matter.
. Laser radiation.
. Properties of the laser radiation.

Chapter 2.- BASICS

. Photons and energy level diagrams.

. Spontaneous emission of electromagnetic radiation.
. Population inversion.
. Stimulated emission.
. Amplification.

Chapter 3. COMPONENTS OF A LASER

. Active medium

. Excitation mechanisms.
. Feedback mechanisms.
. Optical cavity.

. Exit device.

Chapter 4. TYPES OF LASER

. Gas lasers

. Solid-state lasers
. Diode lasers.

. Other lasers.

Chapter 5. OPTICAL COMPONENTS AND SYSTEMS

~NOUDR WNREREIRWNRPIOUPR,WNROUODRWNREREIWNE

. Spherical lenses.

. optical centre of a lens.
. Thin lenses. Ray tracing.
. Thin lenses coupling.

. Mirrors.

. Filters.

. OPtical fibers.
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Chapter 6. INDUSTRIAL APPLICATIONS 1. Introduction to laser materials processing
2. Introduction to laser cutting and drilling.
3. Introduction to laser welding.
4. Introduction to laser marking.
5. Introduction to laser surface treatments.

Planning
Class hours Hours outside the Total hours
classroom

Laboratory practical 18 30.6 48.6
Lecturing 32.5 65 97.5

Essay questions exam 1.7 0 1.7

Report of practices, practicum and external practices1.9 0 1.9
Problem and/or exercise solving 0.3 0 0.3

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Laboratory practical Activities of application of the knowledge to specific situations and of acquisition of basic and
practical skills related to the matter object of study. They will be developped in the laboratories of
industrial applications of the lasers of the EEI.

Lecturing Exhibition on the part of the teacher of the contents on the matter object of study. Exhibition of real
cases of application of the laser technology in the industry.

Personalized assistance
Methodologies Description

Laboratory practical

Assessment
Description Qualification Training and
Learning Results
Essay questions exam  Several tests consisting of development questions will be proposed, so 70 B10 D10
that no test exceeds 40% of the overall grade for the subject..
Report of practices, The evaluation of the laboratory practices will be carried out by 20 B10 D10
practicum and external means of the qualification of the corresponding practice reports.
practices
Problem and/or exercise During the course there will be carried out a test of follow-up of the 10 B10 D10
solving subject that will consist of two questions of equal value.

Other comments on the Evaluation

If some student was resigning officially the continuous assessment, the final note would be calculated by the following
formula: ( 0.8 x Exam qualification) + (0.2 x Practices qualification). It is mandatory to carry out the laboratory parctices in
order to pass the subject. It is mandatory to attend 75% of the theory lessons to pass the subject. Ethical commitment: it is
expected an adequate ethical behaviour of the student. In case of detecting unethical behaviour (copying, plagiarism,
unauthorized use of electronic devices, etc.) shall be deemed that the student does not meet the requirements for passing
the subject. In this case, the overall rating in the current academic year will be Fail (0.0). The use of any electronic device for
the assessment tests is not allowed unless explicitly authorized. The fact of introducing unauthorized electronic device in the
examination room will be considered reason for not passing the subject in the current academic year and will hold overall
rating (0.0).

Sources of information

Basic Bibliography

Jeff Hecht, UNDERSTANDING LASERS: AN ENTRY-LEVEL GUIDE, IEEE, 2008
W.Steen, ). Mazumder, LASER MATERIALS PROCESSING, Springer, 2010
Complementary Bibliography

Recommendations
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Other comments

Requirements: To register for this module the student must have passed or be registered for all the modules of the previous
year.

In case of discrepancies, the spanish version (castellano) will prevail.
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IDENTIFYING DATA

Internships: Internships in companies

Subject Internships:
Internships in
companies
Code V12G360V01981
Study Grado en
programme Ingenieria en
Tecnologias
Industriales
Descriptors ECTS Credits Choose Year Quadmester
6 Optional 4th 2nd
Teaching Spanish
language Galician
Department
Coordinator Eguizabal Gandara, Luis Eduardo
Lecturers Eguizdbal Gandara, Luis Eduardo
E-mail eguizaba@uvigo.es
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IDENTIFYING DATA
Traballo de Fin de Grao
Subject Traballo de Fin de

Grao

Code V12G360V01991

Study Grao en Enxefaria

programme en Tecnoloxias
Industriais

Descriptors ECTS Credits Choose Year Quadmester
12 Mandatory 4 2C

Teaching Castelan
language Galego

Inglés
Department Fisica aplicada
Coordinator Trillo Yafiez, Maria Cristina
Lecturers Trillo Yafiez, Maria Cristina

E-mail mctrillo@uvigo.es
Web
General O Traballo de Fin de Grao (TFG) é un traballo orixinal e persoal que cada estudante realizara de forma

description auténoma baixo tutorizacién docente, e debe permitirlle mostrar de forma integrada a adquisicién dos contidos
formativos e as competencias asociadas ao titulo. A sta definicién e contidos estan explicados de forma mais
extensa no Regulamento do Traballo Fin de Grao aprobado pola Xunta de Escola da Escola de Enxefieria
Industrial 0 21 de xullo de 2015.

Resultados de Formacion e Aprendizaxe

Code

Bl CG1 Capacidade para desefiar, desenvolver, implantar, xestionar e mellorar produtos e procesos nos distintos ambitos
industriais, por medio de técnicas analiticas, computacionais ou experimentais apropiadas.

B2 (CG2 Capacidade para dirixir actividades relacionadas coa competencia CG1.

B3 CG3 Cofilecemento en materias basicas e tecnoldxicas, que 0s capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

B4 CG4 Capacidade para resolver problemas con iniciativa, toma de decisions, creatividade, razoamento critico e de
comunicar e transmitir cofecementos, habilidades e destrezas no campo da enxefaria industrial.

B10 CG10 Capacidade para traballar nun medio multilingte e multidisciplinar.

B12 CG12 Capacidade para a integracién das competencias CG1 a CG11 nos traballos e proxectos relacionados coas
Tecnoloxias Industriais.

D4 CT4 Comunicacién oral e escrita de cofiecementos en lingua estranxeira.

D12 CT12 Habilidades de investigacién.

D13 CT13 Capacidade para comunicarse por oral e por escrito en lingua galega.

Resultados previstos na materia
Expected results from this subject Training and Learning
Results
Procura, ordenacién e estructuracién de informacién sobre calquera tema. Bl D12
B2
B3
B4
B10
B12
Elaboracién dunha memoria na que se recollan, entre outros, os seguintes aspectos: antecedentes,B1 D4
problematica ou estado da arte, obxectivos, fases do proxecto, desenvolvemento do proxecto, B2 D12
conclusiéns e lifias futuras. B3 D13
B4
B10
B12
Desefio de equipos, prototipos, programas de simulacién, etc, segundo especificacidns. Bl D12
B2
B3
B4
B10
B12
No momento de realizar a solicitude da defensa do TFG, o alumno deberd xustificar a adquisicion D4
dun nivel adecuado de competencia en lingua inglesa.

Contidos
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Topic

Proxectos clasicos de enxefieria Poden versar, por exemplo, sobre o desefio e mesmo a fabricacién dun
prototipo, a enxefiaria dunha instalacién de producién, ou a implantacién
dun sistema en calquera campo industrial. Polo xeral, neles desenvélvese
sempre a parte documental da memoria (cos seus apartados de calculos,
especificaciéns, estudos de viabilidade, seguridade, etc. que se precisen
en cada caso), planos, prego de condiciéns e orzamento e, nalgins casos,
tamén se contempla os estudos propios da fase de execucién material do
proxecto.

Estudos técnicos, organizativos e econémicos Consistentes na realizacién de estudos relativos a equipos, sistemas,
servizos, etc., relacionados cos campos propios da titulacién, que traten
un ou mais aspectos relativos ao desefio, planificacién, producién, xestion,
explotacién e calquera outro propio do campo da enxefaria, relacionando
cando cumpra alternativas técnicas con avaliaciéns econémicas e
discusion e valoraciéon dos resultados.

Traballos tedrico-experimentais De natureza tedrica, computacional ou experimental, que constitlan unha
contribucién & técnica nos diversos campos da enxefiaria incluindo, cando
cumpra, avaliacién econémica e discusién e valoracion dos resultados.

Planificacion

Class hours Hours outside the Total hours
classroom
Actividades introdutorias 5 25 30
Traballo tutelado 15 210 225
Presentacion 1 14 15

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente
Description

Actividades introdutoriasO alumno realizara, de forma auténoma, unha procura bibliografica, lectura, procesamento e
elaboracién de documentacion.

Traballo tutelado 0 estudante, de maneira individual, elabora unha memoria segundo as indicaciéns do Regulamento
do Traballo Fin de Grao da EEI.
Presentacién 0 alumnado debe preparar e defender o traballo realizado diante dun tribunal de avaliacién

segundo as indicaciéns do Regulamento do Traballo Fin de Grao da EEI.

Atencion personalizada
Methodologies Description

Traballo tutelado Cada alumno terd un titor e/ou un co-titor encargados de guiarlle, e que lle marcaran as directrices
oportunas para realizar o TFG.

Avaliacion
Description Qualification  Training and
Learning Results
Traballo tuteladoA cualificacién da memoria do Traballo Fin de Grao levara a cabo segundo o 70 Bl D4
especificado no Regulamento do Traballo Fin de Grao da Escola de Enxefieria B2 D12
Industrial. B3 D13
B4
B10
B12
Presentacién A defensa do Traballo Fin de Grao levara a cabo segundo o especificado no 30 Bl D4
Regulamento do Traballo Fin de Grao da Escola de Enxefieria Industrial. B2 D12
B3 D13
B4
B10
B12

Other comments on the Evaluation

Bibliografia. Fontes de informacion
Basic Bibliography
Complementary Bibliography

Recomendacions
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Other comments

Compromiso ético: Espérase que o alumno presente un comportamento ético adecuado. No caso de detectar un
comportamento non ético (copia, plaxio ou outros) considerarase que a cualificacién global no presente curso académico
sera de suspenso (0.0).

Requisitos: Para matricularse no Traballo Fin de Grao é necesario superar ou ben estar matriculado de todas as materias dos
cursos inferiores ao curso no que esta situado o TFG.

Informacién importante: No momento da defensa do TFG, o alumno deberd ter todas as materias restantes do titulo
superadas, tal como establece o artigo 7.7 do Regulamento para a realizacién do Traballo Fin de Grao da Universidade de
Vigo.

A orixinalidade da memoria serd obxecto de estudo mediante unha aplicacién informatica de deteccién de plaxios.
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IDENTIFYING DATA
Practicas en empresa/asignatura optativa
Subject Practicas en

empresa/asignatura

optativa

Code V12G360V01999

Study Grao en Enxefaria

programme en Tecnoloxias
Industriais

Descriptors ECTS Credits Choose Year Quadmester
6 Optional 4 2C

Teaching  Casteldn

language Galego

Department Tecnoloxia electrénica
Coordinator Equizdbal Gandara, Luis Eduardo
Lecturers  Eguizdbal Gandara, Luis Eduardo

E-mail eguizaba@uvigo.es
Web http://eei.uvigo.es
General Mediante a realizacién de practicas en empresa o alumno podera aplicar os coflecementos e as competencias

description adquiridas durante os seus estudos, o que permitird complementar e reforzar a sda formacién e facilitar a sta
incorporacién ao mercado laboral.

Resultados de Formacion e Aprendizaxe

Code

Bl CG1 Capacidade para desefiar, desenvolver, implantar, xestionar e mellorar produtos e procesos nos distintos ambitos
industriais, por medio de técnicas analiticas, computacionais ou experimentais apropiadas.

B2 (CG2 Capacidade para dirixir actividades relacionadas coa competencia CG1.

B3 CG3 Coflecemento en materias basicas e tecnoldxicas, que 0s capacite para a aprendizaxe de novos métodos e teorias,
e os dote de versatilidade para adaptarse a novas situacions.

B4 CG4 Capacidade para resolver problemas con iniciativa, toma de decisions, creatividade, razoamento critico e de
comunicar e transmitir cofecementos, habilidades e destrezas no campo da enxefaria industrial.

Resultados previstos na materia

Expected results from this subject Training and Learning Results
Capacidade para adaptarse as situacions reais da profesion. Bl
B2
B3
B4
Integracién en grupos de traballo multidisciplinares. B2
B3
B4
Responsabilidade e traballo auténomo. Bl
B2
B3
B4
Contidos
Topic
Integracién nun grupo de traballo nunha 0 alumno integrarase no contexto organizativo dunha empresa, téndose
empresa. que coordinar cos diferentes membros do grupo de traballo ao que sexa
asignado.
Realizacién de actividades ligadas ao desempefio Ao alumno encomendaraselle unha serie de tarefas relacionadas cos
da profesién. cofiecementos e coas competencias dos seus estudos.

Planificacion

Class hours Hours outside the Total hours
classroom
Practicum, Practicas externas e clinicas 0 150 150

*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente

Description
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Practicum, Practicas 0 alumno integrarase nun grupo de traballo nunha empresa onde terd a oportunidade de pofier en
externas e clinicas practica os cofiecementos e as competencias adquiridas durante os seus estudos, e asi
complementar e reforzar a sta formacion.

Atencidn personalizada

Methodologies Description
Practicum, Practicas externas e clinicas O alumno dispofiera dun titor na empresa onde fara a stas practicas e dun titor
académico.
Avaliacion
Description Qualification Training and
Learning Results
Practicum, Practicas  Os estudantes en practicas deberdn manter un contacto continuado non 100 Bl
externas e clinicas sé co seu titor na empresa, senon tamén co seu titor académico. B2
Ao concluir as practicas, os alumnos deberdn entregar ao seu titor B3
académico unha memoria final e o informe en documento oficial D6- B4

Informe do estudante.

Na avaliacion terase en conta a valoracién do desempefio do alumno
realizada polo titor na empresa, o seguimento realizado polo titor
académico e os informes entregados polo alumno.

Other comments on the Evaluation

Adicionalmente ao xa exposto nesta guia docente é preciso facer as seguintes aclaraciéns:

19, Esta materia rexerase polo establecido no Regulamento de Practicas en Empresa da EEl
(http://eei.uvigo.es/opencms/export/sites/eei/eei_gl/documentos/escola/Normativa/practicas_empresa.pdf).

29, A Escola fard publica a oferta de practicas en empresa curriculares entre as que o alumnado, que cumpra os requisitos
descritos no artigo 6 do citado regulamento, debera facer a slia escolla dentro do prazo fixado ao efecto. O procedemento
de realizacién de practicas en empresa curriculares estd establecido no artigo 7 do regulamento.

39, A duracién das practicas pode chegar a ser ata de un maximo de 240 horas, para que o alumno saque o maior proveito
da sua estadia na empresa. Serd a empresa na sUa oferta de practicas a que estipulara a duracién das mesmas.

Bibliografia. Fontes de informacion
Basic Bibliography
Complementary Bibliography

Recomendacions
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