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Degree in Industrial Technologies Engineering

Subjects

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 a)nd industrial 2nd 6
automation

V12G360V01802 Basics of business 2nd 6
administration

V12G360V01901 Instrumental analysis 2nd 6

V12G360V01902 EIegtncaI components in ond 6
vehicles

V12G360V01903 Technical english 1 2nd 6

V12G360V01904 Technical english 2 2nd 6
Methodology for the

V12G360V01905 preparation, presentaplon and 2nd 6
management of technical
projects

V12G360V01906 Advanced programming for 4 6
engineering

V12G360V01907 Safety and industrial hygiene 2nd 6

V12G360v01908 Laser technology 2nd
Energy efficiency and

V12G360V01911 renewable energy for heat 2nd 6
use

V12G360V01912 Power electronics 2nd 6

V12G360V01913 Engineering graphics 2nd 6

V12G360V01914 Industrial informatics 2nd

V12G360V01915 Bas[c ope_ratlons of chemical 2nd 6
engineering

V12G360V01916 Generation and use of 2nd 6

electrical energy
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Quality, safety and

V12G360V01917 . 2nd 6
environmental management

V12G360V01981 Internshilps: Internships in ond 6
companies

V12G360V01991 Final Year Dissertation 2nd 12

V12G360V01999 Internships/elective 2nd 6
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IDENTIFYING DATA
Instrumentacion electrénica

Subject Instrumentacién
electrénica

Code V12G360V01701

Study Grao en Enxefiaria

programme en Tecnoloxias
Industriais

Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 4 1c

Teaching Castelan

language

Department Tecnoloxia electrénica

Coordinator Marcos Acevedo, Jorge

Lecturers Eguizébal Gandara, Luis Eduardo
Marcos Acevedo, Jorge

E-mail acevedo@uvigo.es
Web http://http://cursos.faitic.uvigo.es/moodle1516/course/view.php?id=144
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 Instrumentacidén, que se empregan na industria para a medida de calquera tipo de
variable fisica.

Competencias

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.

C23 CE23 Coriecemento aplicado de instrumentacién electrénica.

D2 CT2 Resolucion de problemas.

D9 CT9 Aplicar cofiecementos.

D17 CT17 Traballo en equipo.

Resultados de aprendizaxe

Expected results from this subject Training and Learning
Results
Cofecer os principios de funcionamento de distintos tipos de sensores e as slas aplicacions. B3 C23
Cofecer a estructura xeral dos sistemas de control de procesos industriais C23 D9
Comprender os parametros de especificacién e desefio de circuitos electrénicos de D2
acondicionamento de sinal. D9
Cofiecer as estruturas dos sistemas de adquisicién de datos C23 D2
Cofiecer e saber utilizar ferramentas informaticas para a andlise, visualizacién e almacenamento D17

da informacion fornecida polos sensores.

Contidos

Topic

Tema 1: Introducién & instrumentacion A instrumentacion electrénica no contexto do control de procesos.

electrénica Sistemas de medida e a sUa caracterizacion.

Tema 2: Circuitos auxiliares Pontes de medida. Fixadores de tensién. Fontes de corrente.
Convertidores V/I e I/V. Linealizacién.

Tema 3: Amplificacién e filtrado de sinais Amplificadores de instrumentacién, amplificadores programables,

amplificador de illamento. Tipos de filtros. Técnicas de implementacién de
filtros activos.

Tema 4: Circuitos de conversién e multiplexado Circuitos de mostraxe e retencién (S&H). Conversién A/D e D/A, tipos e
caracteristicas técnicas. Interruptores analéxicos.
Multiplexor/Demultiplexor analdxico.

Tema 5: Sistemas de adquisicién de datos Estruturas basicas. Criterios de eleccién en funcién dos pardmetros do
sistema.
Tema 6: Principios fisicos dos sensores Introducién. Piezoelectricidade. Magnetoestriccién. Piezorresistividade.

Piroelectricidade. Magnetorresistencia. Termoelectricidade.
Termorresistividade. Fotorresistividade. Sensores inductivos. Sensores
capacitivos. Sensores ultrasénicos.
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Tema 7: Caracteristicas xerais dos sensores

Caracteristicas técnicas. Tipos de saidas comerciais. Conexidn de sensores
a sistemas electrdnicos de control.

Tema 8: Sensores de proximidade

Sensores inductivos, capacitivos, ultrasénicos, optoelectrénicos,
magnéticos e de seguridade.

Tema 9: Sensores de temperatura e de caudal

Sensores de Temperatura: Termopares, termorresistencias, sensores de
infravermellos e sensores integrados. Sensores de caudal: Sensores de
presion diferencial, vortice, aceleracién de Coriolis, de turbina,
electromagnéticos. Criterios de seleccion.

Tema 10: Sensores de presién e de nivel

Sensores de presién (Elementos primarios de medida: Tubo Bourdon,
diafragma, fol), potenciométricos, piezoeléctricos, capacitivos, inductivos,
de galgas extensiométricas e magnetoestrictivos. Sensores de nivel:
Ultraséns, resistivos, de flotador, de presién estética, de presion
diferencial, de condutividade, capacitivos, inductivos, épticos, de paleta
rotativa e radioactivos. Criterios de seleccién.

Tema 11: Sensores de desprazamento

Sensores inductivos: LVDT, RVDT, Sincroxenerador e Resolver. Sensores
optoelectrénicos: Codificadores absolutos e incrementais. Aplicaciéns.
Criterios de seleccién.

Tema 12: Sensores de variables eléctricas e
magnéticas

Transformador de intensidade. Shunt. Sensores de efecto Hall. Medida de
campos magnéticos con Magnetorresistencias. Criterios de seleccién.

Tema 13: Introducién ao control de procesos
baseado no uso de microcontroladores

Introducién ao control de procesos

Introducién aos microcontroladores

Introducién aos actuadores: hidraulicos, pneumaticos e electrénicos
(Electrénica de Potencia)

Tema 14: Equipos de instrumentacién electrénica Clasificacién, caracteristicas técnicas e conexién de equipos de

instrumentacion. Criterios de seleccion. Buses de instrumentacion.

Tema 15: Sistemas de identificacién para a
trazabilidade e mellora de procesos

Cddigos de barras. RFID. NFC. Aplicacions.

Practica 1. Circuitos con amplificadores
operacionais.

Estudo de montaxes béasicas con amplificadores operacionais, montaxes
lineais e non lineais.

Practica 2. Introducién & instrumentacion Virtual.
LabVIEW.

Familiarizacién coa contorna e a

execucién de fluxo de datos de LabVIEW. Panel frontais e diagramas de
bloques. Descricién dos principais tipos de datos e estruturas de
programacion.

Practica 3: Aplicacién do LabVIEW con equipos de Descricién do TAD NIN 6008 e do datalogger DT80. Exemplo de aplicacién

instrumentacion electrénica comerciais: Cartons
de Adquisicién de Datos (TAD) e datalogger.

baseado en LabVIEW.

Practica 4: Sistema de adquisicién de datos para
a medida de temperatura.

Implementarase un sistema de adquisicién de datos completo para o
acondicionamento dun sensor de temperatura PT1000.

Traballo fin de curso.

- Implementacién dun circuito de acondicionamento para a medida dunha
variable fisica e a sla posterior adquisicion mediante TAD.

- Implementacién dun sistema de control dunha variable fisica, baseado
nun microcontrolador.

- Implementacién dunhas redes de sensores sen fios.

Planificacion

Class hours Hours outside the Total hours
classroom

Leccidn maxistral 28 30 58
Practicas de laboratorio 12 6 18
Resolucién de problemas 8 13 21
Traballo tutelado 6 30 36
Exame de preguntas de desenvolvemento 3 10 13
Exame de preguntas obxectivas 1 3 4

*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 Desenvolveranse nos horarios fixados pola direccién do centro. Consisten nunha exposicién, por
parte do profesor, dos contidos da materia. Tamén se procederd a mostrar exemplos e soluciéns
técnicas que ilustren adecuadamente a problematica a tratar. O alumno poderd expor todas as
dubidas e preguntas que considere oportuno, durante a sesién. Propiciarase unha participacion o
mais activa posible do alumno.
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Practicas de laboratorio Mostrarase ao alumno algunhas montaxes practicas ou simulaciéns sobre a materia tratada que
pofian de manifesto as caracteristicas técnicas das montaxes realizadas, asi como a forma de
realizar medidas nos mesmos mediante sensores e a instrumentacién do laboratorio.

Resolucién de Actividade complementaria das sesidns maxistrais na que se formulan problemas e/ou exercicios

problemas relacionados coa materia. O estudante deberd desenvolver as soluciéns adecuadas dos problemas
e/ou exercicios propostos na aula e doutros extraidos da bibliografia. Identificaranse posibles
dubidas que se resolveran na aula ou en *tutorfas personalizadas.

Traballo tutelado Este tempo dedicase & realizacién de traballos de laboratorio en equipo, relacionados co
acondicionamento de sensores, visualizacion da variable medida e almacenamento de informacion.

Atencion personalizada
Methodologies Description

Practicas de laboratorio O profesor atenderd persoalmente as dibidas e consultas dos alumnos, sobre o estudo de
conceptos tedricos, practicas de laboratorio ou proxectos. Os alumnos teran ocasién de acudir as
tutorias persoalizadas ou en grupos o o despacho do profesor no horario que se estableza para
ese efecto ao comezo do curso e que se publicard na paxina da materia

Traballo tutelado Nas clases de practicas e nas tutorias resolveranse personalizadamente cada unha das dibidas
que surgan na realizacién dos traballos.

Avaliacion
Description Qualification Training and
Learning
Results
Practicas de laboratorio  Os alumnos realizaran os desefios e montaxes previstas no enunciado 10 D9
da practica e entregardn unha memoria cos resultados da mesma. D17
Traballo tutelado Unha vez realizado o traballo tutelado, os alumnos deberén de 20 D9
elaborar unha memoria descritiva. Fixarase un dia para a entrega da D17
memoria e a presentacién do traballo realizado, ao profesor. Esta nota
formard parte da avaliacién continua.
Exame de preguntas de  Nas datas indicadas polo calendario de exames do centro, realizaranse 40 D2
desenvolvemento as probas finais que consistirdn en preguntas de teoria e problemas de
desenvolvemento.
Exame de preguntas Nas datas indicadas por centro, realizaranse as probas finais que 30 B3 C23
obxectivas consistirdn en preguntas curtas de test.

Other comments on the Evaluation

Las pruebas de resposta longa e o tipo test, realizaranse nas datas fijadas por o centro e representard o 70% da nota final. O
30% restante corresponderda & nota obtida ao longo do curso, mediante evaluacién continua, das practicas de laboratorio e
dos traballos tutelados. En cada una destas avaliacidns esixirase unha nota minima do 30%

Os alumnos aos que a direccién do centro lles recofieza a sUa renuncia & avaliacidén continua, deberan de presentarse &
proba final. Esta representard unha 70% da nota, 0 30% restante obterano mediante un exame de practicas e a realizacién
dun traballo. Neste caso o exame de practicas e o traballo terdn caracter obrigatorio, e nas devanditas probas deberase
obter unha nota minima do 50%Na segunda convocatoria procederase da mesma forma. A nota de practica sé gardasese un
curso académico. 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 reline os requisitos necesarios para superar a materia. Neste caso a cualificacién global no
presente curso académico sera de suspenso (0.0).As probas de resposta longa e o tipo test, realizaranse nas datas fixadas
polo centro e representarad o 60% da nota final. O 40% restante correspondera a nota obtida ao longo do curso, mediante
avaliacién continua, das practicas de laboratorio e dos traballos tutelados. En cada unha destas avaliaciéns esixirase unha
nota minima do 30%.0s alumnos aos que a direccién do centro lles recofieza a sUa renuncia & avaliacién continua, deberan
de presentarse a proba final. Esta representard unha 60% da nota, 0 40% restante obterase mediante un exame de
practicas e a realizacién dun traballo. Neste caso, o exame de practicas e o traballo terdn caracter obrigatorio, e nas
devanditas probas deberase obter unha nota minima do 50%.Na segunda convocatoria procederase da mesma forma.A nota
de practica sé garddsese un curso académico.Espérase que o alumno presente un comportamento ético adecuado. En caso
de detectar un comportamento non ético (copia, plaxio, utilizaciéon de aparellos electrénicos non autorizados, por exemplo),
considerarase que o0 alumno non retine os requisitos necesarios para superar a materia. Dependendo do tipo de
comportamento non ético detectado, poderiase concluir que o alumno non alcanzou as competencias B2, B3 e CT19. Neste
caso a cualificaciéon global no presente curso académico serd de suspenso (0.0).Non se permitird a utilizacién de ningin
dispositivo electrénico durante as probas de avaliacién salvo autorizacién expresa. O feito de introducir un dispositivo
electrénico non autorizado na aula do exame, sera considerado motivo de non superacién da presente materia no presente
curso académico e a cualificacién global serd de suspenso (0.0).
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ADQUISICION DAS COMPETENCIAS E A stGa INFLUENCIA NA AVALIACION Nesta materia non hai unha formulacién de
avaliacién por competencias. A continuacién especificase como as distintas actividades docentes exercitan ao alumno nas
distintas competencias e como a adquisicién das mesmas condiciona a cualificacidn final obtida por o alumno.CG3.
Cofiecemento en materias basicas e tecnoldxicas, que lles capacite para a aprendizaxe de novos métodos e teorias e
dételles de versatilidade para adaptarse a novas situaciéns.A adquisicion desta competencia estd garantida (no ambito da
materia) polos propios contidos da mesma. Sobre estes contidos de caracter tecnoléxico versan as actividades de
*autoevaluacion, as practicas e as distintas probas de avaliacionCT2. Resolucién de problemas.Os alumnos exercitanse
nesta competencia mediante as actividades propostas: boletins de problemas e resolucién tedrica das montaxes propostas
nos enunciados de practicas. A adquisicién da competencia no &mbito da materia, estd xustificada polo feito de que as
probas de avaliacion (bloque tematicos e proba individual), consisten case na sUa totalidade na resolucién de
problemas.Esta competencia alcdnzase e avaliase nos traballos de laboratorio propostos. Estes realizanse en grupos de dous
e ao finalizar os mesmos, cada grupo deberd de entregar unha memoria escrita das actividades realizadas. Os alumnos que
elaboren os mellores traballos deberan realizar unha presentacién oral.CT9. Aplicar cofiecementos.Os alumnos exercitan
esta competencia, especialmente nas sesiéns de laboratorio, onde tefien que trasladar 4s simulaciéns e & montaxe e
medidas reais o estudado nas sesidns tedricas. As sesidns de laboratorio son avaliadas unha a unha, *promediandose a nota
final a condicién de que haxa unha asistencia e aproveitamento minimos.CT17 Traballo en equipo.Os alumnos exercitan esta
competencia nas sesidns de laboratorio, pois ditas sesidns realizanse en equipos de dous. A colaboracién entre ambos os
alumnos é necesaria para levar a cabo con éxito as montaxes, as medidas e toma de datos requiridos en cada experimento.
O profesor de practicas verifica que a preparacién previa e desenvolvemento de cada unha das sesidns sexa o resultado da
colaboracién dos dous membros de cada grupo. En caso de detectarse anomalias neste sentido, as cualificaciéns de cada
membro do grupo quedan penalizadas e individualizadas.

Bibliografia. Fontes de informacion

Basic Bibliography

M. A. Pérez Garcfa, J. C. Alvarez Antén, ). C. Campo Rodriguez, F. J. Ferrero Martin y G. J. Grillo, Instrumentacion
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 Fernandez Silva y José |. Armesto Quiroga, Autématas
programables y sistemas de automatizacion, Marcombo, 2009

Faludi, Robert, Building wireless sensor networks, O' Reilly, 2011

Recomendacions
Subjects that continue the syllabus
Control e automatizacion industrial/V12G360V01801

Subjects that it is recommended to have taken before

Fundamentos de automatica/V12G360V01304

Fundamentos de teoria de circuitos e maquinas eléctricas/V12G360V01302
Tecnoloxia electrénica/V12G360V01401

Other comments

Para o correcto seguimento desta materia é imprescindible que o alumno cursase, e preferiblemente aprobado, a materia de
Tecnoloxia Electrénica. Gran parte dos circuitos electrénicos a estudar nesta materia, estdn baseados no uso de
amplificadores operacionales. Compoiiente estudado na materia de Tecnoloxia Electrénica.

Para matricularse nesta materia é necesario superar ou ben matricularse de todas as materias dos cursos inferiores ao curso
en que esta situada esta materia.

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

Paxina 6 de 76



IDENTIFYING DATA

Oficina técnica

Subject Oficina técnica

Code V12G360V01702

Study Grao en Enxefaria

programme en Tecnoloxias
Industriais

Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 4 1c

Teaching Castelan

language

Department Desefio na enxefaria

Coordinator Alonso Rodriguez, José Antonio

Gonzdlez Cespdn, Jose Luis

Lecturers Alonso Rodriguez, José Antonio

Gonzdlez Cespdn, Jose Luis

E-mail epi@uvigo.es
jaalonso@uvigo.es
Web http://webs.uvigo.es/oficinatecnica
General Esta materia ten como visién e como misién achegar ao alumno & sta vida profesional posterior a través do

description cofiecemento, manexo e aplicacién de metodoloxias, técnicas e ferramentas orientadas a elaboracién,

organizacién e xestiéon de proxectos e outros documentos técnicos.

Empregasese un enfoque practico dos temas, buscando a integracién dos cofiecementos adquiridos ao longo
da carreira de face & sUa aplicacién ao desenvolvemento da metodoloxia, organizacién e xestién de traballos
técnicos, como verdadeira esencia da profesién de enxefieiro no marco das stas atribuciéns e campos de
actividade.

Promoverase o desenvolvemento das competencias da materia por medio dunha aproximacién tedrico-
practica, na que os contidos expostos de modo tedrico desenvdlvanse por medio da realizacién de actividades
practicas e traballos de aplicacién orientados a realidade industrial da profesién, asimilando o emprego axil e
preciso da distinta normativa de aplicacién e das boas practicas establecidas.

Dada a variedade que se produce no espectro de saidas profesionais, o programa académico posle unha parte
de contidos xerais a todos os Enxefieiros Industriais, no que se trata de transmitir aqueles aspectos que
reforcen a *pluridisciplinaridad e posle outra parte mais especifica da especialidade, que fai referencia a
aspectos metodoldxicos ou normativos dese campo.

Asi mesmo a estratexia empregada permite expor ao alumno as alternativas profesionais que se lle abren,
desde o exercicio profesional libre (*peritaciones, ditames, informes, proxectos, etc.), ata a sda inmersioén
nunha pequena / mediana oficina técnica mais orientada a instalaciéns ou mesmo ao desefio de produto.

Com

petencias

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.

C18 CE18 Cofiecementos e capacidades para organizar e xestionar proxectos. Cofiecer a estrutura organizativa e as
funciéns dunha oficina de proxectos.

D1 CT1 Anadlise e sintese.

D2 CT2 Resolucién de problemas.

D3 CT3 Comunicacién oral e escrita de cofiecementos.

D5 CT5 Xestién da informacion.

D6 CT6 Aplicacién da informdtica no &mbito de estudo.

D7 CT7 Capacidade de organizar e planificar.

D8 CT8 Toma de decisiéns.

D9 CT9 Aplicar cofiecementos.

D10 CT10 Aprendizaxe e traballo auténomos.

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

D13 CT13 Capacidade para comunicarse por oral e por escrito en lingua galega.

D14 CT14 Creatividade.

D15 CT15 Obxectivacién, identificacién e organizacién.

D16 CT16 Razoamento critico.

D17 CT17 Traballo en equipo.

D20 CT20 Capacidade para comunicarse con persoas non expertas na materia.

Resultados de aprendizaxe
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Expected results from this subject Training and Learning
Results

Habilidade no manexo de sistemas de informacién e das comunicaciéns no ambito industrial. C18

D3

Manexo de métodos, técnicas e ferramentas de desefio e de organizacion e xestion de proxectos. B1  C18
B2

Destrezas para a xeracién de documentos do proxecto e outros documentos técnicos similares. Bl
B2

Habilidade na direccién facultativa de proxectos no dmbito da enxefiaria industrial. B2 (18

Destrezas para comunicar adecuadamente os cofiecementos, procedementos, resultados,
destrezas do campo da enxefarfa industrial.

D13
D14
D17
D20

Contidos

Topic

Presentacion Presentacion
Guia Docente
Metodoloxia de traballo.
Grupos de traballo
Fontes de informacion e comunicacion: TEMA e outros
Cofiecementos e aplicacions informaticas para a materia.

Oficina Técnica. Introduccién Funcions.
Organizacién do traballo.
Técnicas de Traballo en equipa.
Integracién cos sistemas da empresa. Kanban.
Toma de decisién mediante ponderacién de criterios.
Comunicacion.
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Ciclo de vida dun proxecto

Fase I. Inicio. Diagrama de blogues funcionais e a sua descripcion.
Definicién global do proxecto. Viabilidade legal. (PXOM e lexislacion
medioambiental)

Fase Il. Alcance e obxectivos.

Fase Ill. Realizacién do proxecto.

Fase IV. Cierre: permisos e certificaciéns do proxecto

Proxecto industrial

Proyecto: Concepto, clasificacién, estructura. Documentos del proyecto:
Indice, memoria, planos. Pliegos de condiciones, presupuesto, estudios
con entidad propia.

Proyecto industrial. Memoria

Estructura e indice de la memoria. Objetivo y alcance. Datos
identificativos. Legislacién del proyecto. Descripcion de bloques funcional,
actividad. Aplicacién de la legislacién. Conclusiones actividad

Proyecto industrial. Planos

Estructura e indice de los planos. Tipologia de representacion: dimensién y
relacién. Bloque de titulos. Tamafios y escalas. Plegado.

Criterios para la elaboracién de planos. Ejemplo; planos de distribucién.
Ejemplo: planos de instalaciones. Esquemas de principio. Leyenda de
simbologia.

Orzamento e planificacion.

Medicién valoraciéon econémica

Teoria de xestién e planificacién de proxectos.
Metodoloxias axiles,

Gantt, CPM e PERT

Elementos basicos de construccién

Elementos basicos de construccién. Cubierta. Cimentacién. Elementos
estructurales. Recubrimientos. Carpinterias. Acabados. Ejemplos.

Metodoloxia de desefio de instalaciéns

Tipos de instalaciéns. Determinacion de cargas. Elementos de
alimentacién das cargas. Elementos de actuacién control e seguridade.
Planos de instalaciéns e esquemas de principio.

Pliego de Condiciones.

Tipos.

Administrativo

Técnicas

Facultativas

Licitacion y contratacién de proyectos.

Lexislacion.

Ordenamiento lexislativo
Interpretacion da lexislacién técnica
Lexislacion técnica xenerica
Aplicacion de normativas

Documentos técnicos.

Informe: Concepto, clasificacién, estructura.
Certificaciéns . Homologacion
Peritacidns, Tasacions.

Estudos con entidade propia.

Estudos relativos ao cumprimento da lexislacién de riscos laborais.
Estudos relativos ao cumprimento da lexislacion de xestién de residuos.
Outros estudos.

Actividad profesional.

Tramitacion: visado, notario, Organismos Publicos, etc.

Xestion de licenzas, autorizaciéns e permisos ante instituciéns publicas e
privadas.

Certificacions.

Propiedade industrial.

Innovacién tecnoléxica e propiedade industrial.
Patentes e modelos de utilidade.

Planificacion

Class hours Hours outside the Total hours
classroom
Actividades introdutorias 2 0 2
Leccién maxistral 12 24 36
Traballo tutelado 2 6 8
Aprendizaxe baseado en proxectos 12 24 36
Resolucién de problemas 6 6 12
Practicas en aulas informaticas 4 4 8
Design Thinking 2 8 10
Aprendizaxe-servizo 4 20 24
Eventos cientificos 2 8 10
Exame de preguntas de desenvolvemento 0.5 1.5 2
Resolucién de problemas e/ou exercicios 0.5 1.5 2

*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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Actividades introdutorias

Presentdsese a materia, informacidn dos contidos da mesma, metodoloxias que se van a aplicar,
traballos a realizar na asignatura e forma de avaliacion.
Asi mesmo realizdsense dinamicas na clase para fomentar a interrelacién no alunado.

Leccién maxistral

Exposicién por parte do profesor dos contidos sobre a materia obxecto de estudo, bases teéricas
e/ou directrices dun traballo, exercicio ou proxecto a desenvolver polo estudante.

Traballo tutelado

0 estudante, de maneira individual ou en grupo, elabora un documento sobre a tematica da
materia ou prepara seminarios, investigaciéns, memorias, ensaios, resumo de lecturas,
conferencias, etc.

Aprendizaxe baseado en
proxectos

Realizdsese un traballo aplicando a metodoloxia de "Aprendizaxe Baseada en Proxectos- ABP".
Realizacién dun proxecto de ingenieria, traballando cun equipo aberto. Farase fincapé na aplicacién
de ferramentas e cofilecementos de ingenieria industrial para crear solucidns de ingenieria para as
necesidades reais dunha industria.

Resolucién de
problemas

0 alumno debe desenvolver as soluciéns axeitadas ou correctas a os exercicios plantexados que se
basean na teorfa impartida.

Realizadsense aplicando férmulas, algoritmos ou procedementos de transformacién da informacién
dispofiible. Serd necesaria a interpretacién dos resultados.

Practicas en aulas
informaticas

Actividades de aplicacién dos cofiecementos nun contexto determinado, e de adquisicién de
habilidades bésicas e procedimentais en relacién coa materia, a través das TIC.

Design Thinking

Credsese un grupo interdisciplinar con alumnos doutras asignaturas e grados.
Este grupo, aplicando a metodoloxia "design thinking" suscitase un traballo de implantacién e/ou
mellora sobre unha actividade concreta.

Aprendizaxe-servizo

Eventos cientificos

Para presentar as ideas desenvolvidas polos alumnos nos grupos colaborativos se organiza una
presentacion en formato congreso. Esta sera publica y con difusién en diferentes medios de
comunicacion.

Atencidn personalizada

Methodologies

Description

Aprendizaxe baseado en
proxectos

O estudante realizara un proxecto de ingenieria, traballando cun equipo aberto. Farase
fincapé na aplicacién de ferramentas e cofiecementos de ingenieria industrial para crear
soluciéns de ingenierfa para as necesidades reais dunha industria. Faranse titorias de grupo
co profesor para aclarar dubidas e para o seguimiento do traballo.

Traballo tutelado

0 estudante, de maneira individual, elabora un informe técnico, ou documento similar,
sobre un tema proposto polo profesor. Debera buscar informacién, documentacion, sacar as
conclusiéns pertinentes e presentar o traballo de xeito correcto, acorde &s instruciéns
proporcionadas. As titorias seran individuais. Aclarasense as dubidas do alumno e
axudaseselle na organizacién e planificacién do traballo. Pédense realizar titorias en
pequeno grupo. reunindo a alumnos co mesmo problema, para unha mellor eficacia.

Design Thinking

Eventos cientificos

Traballase cos diferentes grupos de alumnos para axudarlles a preparar a exposicion publica
do seu traballo. Realizase varios ensaios con eles e orientdselles para conseguir unha
presentacion eficaz.

Aprendizaxe-servizo

Avaliacion
Description Qualification Training and
Learning
Results
Traballo tutelado Elaborar un informe técnico relativo a calquera cuestién relacionada 10 Bl D1
coa Enxefierfa Industrial, coa calidade e o rigor que se espera dun D3
Enxefieiro Industrial. D5
Publicérase rubrica de avaliacién na palaforma TEMA da asignatura. D6
Este trabajo llevard asociado una prueba escrita de contraste del D7
trabajo que serd un factor corrector en la nota del trabajo. D8
D9
D10
D15
D16
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Aprendizaxe baseado en Realizacién dun proxecto de ingenieria, traballando cun equipo 40 Bl C18 D1

proxectos aberto. Farase fincapé na aplicacion de ferramentas e cofiecementos B2 D2
de ingenieria industrial para crear soluciéns de ingenieria para as D3
necesidades reais dunha industria. D5
Publicasese rubrica de avaliaciéon na palaforma TEMA da asignatura. D6
Este trabajo llevard asociado una prueba escrita de contraste del D7
trabajo que serd un factor corrector en la nota del trabajo. D8
D9
D10
D14
D16
D17
D20
Aprendizaxe-servizo Realizacién dun traballo interdisciplinario en grupo, con alumnos 20

doutras materias e titulaciéns.
Este grupo, aplicando a metodoloxia "desefio pensamento”, fara un
traballo de implementacién e / ou mellora nunha actividade

especifica.
Publicarase unha rdbrica de avaliacién na plataforma TEMA da
materia.

Eventos cientificos Presentacién das ideas desenvolvidas polos alumnos nos grupos 5 D1
colaborativos. Esta actividade sera publica y con difusién en D3
diferentes medios de comunicacion. D5

D6
Publicérase rubrica de avaliacién na palaforma TEMA da asignatura. D17
D20

Exame de preguntas de Probas para avaliacién das competencias adquiridas que inclien 20

desenvolvemento preguntas pechadas con diferentes alternativas de resposta. Os
alumnos seleccionan unha resposta entre un nimero limitado de
posibilidades.

Resolucién de problemas Probas para avaliacién das competencias adquiridas que inclien 5

e/ou exercicios preguntas directas sobre un aspecto concreto.

Os alumnos deben responder de maneira directa e breve en base aos
coflecementos que tefien sobre a materia.

Other comments on the Evaluation

SISTEMA DE AVALIACION: O sistema de avaliacién por defecto é o sistema de avaliacién continua. O alumno que desexa
aproveitar un sistema de avaliacién non continuado deberd solicitalo oficialmente, no tempo e na forma establecidos para
iso na E.E.l. Se o estudante non solicita u obtén o veredicto favorable da renuncia & avaliacién continua, enténdese que esta
no sistema de avaliacién continua. O alumno que pretende solicitar a exencién de avaliacién continua deberd notificarlle o
profesor o mais axifia posible. Recoméndase facelo ao comezo do curso ou antes de comezar o ensino. A avaliacién levarase
a cabo en funcién das rubricas publicadas na plataforma TEMA da materia.

CRITERIOS DE SUPERACION DA MATERIA mediante avaliacion continua: Para aprobar o aluno pola avaliacién
continua debe satisfacer simultaneamente dias condiciéns: a) obter unha puntuacién minima de 4 das 10 en cada unha das
seccions avaliable ou partes sinaladas. b) obter unha puntuacién media, ponderada segundo as porcentaxes indicadas
anteriormente, cun minimo de 5 a 10. Se unha seccidn é suspendida, ou o estudante desexa mellorar o grao dunha seccion,
ter un maximo de dous (2) oportunidades para facelo. Neste caso, aplicarase un coeficiente corrector 4 cualificaciéon da
seccidn. O prazo para tales correcciéns serd establecido polo profesor.

CRITERIOS DE SUPERACION DA MATERIA mediante avaliacion continua:Os alumnos que opten por renunciar
oficialmente & avaliacion continua deberan realizar un traballo supervisado polo profesor, consistente nun proxecto
industrial ou similar, e unha proba de avaliacién. Para obter a cualificacién atoparase a media proporcional (teoria do 60% e
practicas do 40%). E é obrigatorio obter unha nota minima de 4 puntos sobre 10 posibles en cada unha das partes. Para
superar a materia, a media mencionada debe ser como minimo de 5 puntos sobre 10 posibles.

Bibliografia. Fontes de informacion

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, Documentacién técnica en instalaciones eléctricas,
22, Ediciones Paraninfo S.A., 2017

Comité CTN 157, PROYECTOS, UNE 157001:2014:Criterios generales para la elaboracion formal de los
documentos que constituyen un proyecto técnico, AENOR. ASOCIACION ESPANOLA DE NORMALIZACION Y CERT, 2014
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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, Planeacion de instalaciones, Cengage Learning
editores S.A., 2011

Recomendacions
Subjects that continue the syllabus
Traballo de Fin de Grao/V12G360V01991

Subjects that it is recommended to have taken before
Expresion grafica: Expresion grafica/V12G360V01101
Informatica: Informatica para a enxefiaria/V12G360vV01203

Other comments

Precisase cofiecementos basicos de informatica, de sistemas de representacién, normalizacién de Debuxo, normalizacién
industrial e de construcién.

Para a adquisicién das competencias previstas nesta materia recoméndase a asistencia e participacién activa en todas as
actividades programadas e o uso das tutorias, especialmente aquelas referentes a revision dos traballos.

O punto crave para superar a asignatura con éxito, é comprender a materia e non tanto a sia memorizacion. En caso de
dubidas ou cuestiéns, o estudante debe preguntar ao profesor ben en clase, en o horario de atencién ao alumno ou ben
telematicamente.

Como regra xeral unha dubida resolta evita cinco interrogantes no futuro.
Recoméndase ao alumnado a asistencia as tutorias para a exposicién de dubidas.
Recoméndase a participacion activa nos mecanismos de tutorizacién.

Para rematar, e con respecto a a asistencia, ainda que se fixan uns minimos en teorfa e a totalidade en practicas,
recoméndase aos alumnos a asistencia a a totalidade das xornadas tedricas da asignatura.

Materiais didacticos

Precisase acceso a internet e as ferramentas ofimaticas habituais en enxefieria.
A documentacion serd facilitada a través da plataforma TEMA e serd ampliada e comentada nas clases presenciales e resto
de actividades presenciales.
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IDENTIFYING DATA

Environmental technology

Subject Environmental
technology
Code V12G360V01703
Study Degree in
programme Industrial
Technologies
Engineering
Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 4th 1st
Teaching Spanish
language Galician
Department
Coordinator Alvarez da Costa, Estrella
Lecturers Alvarez da Costa, Estrella
Moldes Moreira, Diego
E-mail ealvarez@uvigo.es
Web http://faitic.uvigo.es
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. The main objective is to achieve a basic knowledge about the

Treatment and management of solid wastes, wastewaters and pollutant emission to the atmosphere. It
includes also the concepts of pollution prevention and sustainability.

Competencies

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

Learning outcomes

Expected results from this subject

Training and Learning

Results

Basic knowledge and application of environmental technologies and sustainability Cl6

D2
D3
D10
D19

Problem solving

Cle6

D2
D3
D10
D19

Oral and writing communication

Clo

D2
D3
D10

Knowledge application to practical and real cases

Cle

D2
D3
D10
D19

Analysis and synthesis

C16
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Ability to analyze and determine the social and environmental impact of the technical solutions to B7 D1

environmental problems D3
D9
D10
D17
D19

Contents

Topic

Lesson 1: Introduction to the environmental . Material cycle economy.

technology.
Lesson 2: Management of waste and effluents.

. Introduction to the best available techniques (BAT).

. Urban waste management.

. Industrial waste management. Industrial waste treatment facilities.
. Regulations.

. Valorization.

. Physico-chemical treatment.

. Biological treatment.

. Thermal treatment.

. Landfilling.

. Soil remediation technologies

. Characteristics of municipal and industrial wastewaters.
. Wastewater treatment plant.

. Sludge treatment.

. Water treatment and reuse

. Regulations

. Types and origin of atmospheric pollutants.

. Dispersion of pollutants in the atmosphere.

. Effects of the atmospheric pollution.

. Treatment of polluting gas emissions.

. Regulations

. Sustainable development

. Life cycle analysis and economy.

. Ecological footprint and carbon footprint.

. Introduction to the environmental impact assessment

Lesson 3: Treatment of urban and industrial
wastes.

Lesson 4: Treatment of industrial and municipal
wastewaters.

Lesson 5: Atmospheric pollution.

Lesson 6: Sustainability and environmental
impact assessment

AP WNRERPURRWNRPUOUPR,RWNRFOUOURWNREREIWNEREINPE

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: Pollutants removal by extraction with
solvents.

Practice 5: Coagulation-flocculation:
Establishment of optimal working conditions.
Practice 6: Simulation of certain stages of a EDAR

Planning
Class hours Hours outside the Total hours
classroom

Lecturing 26 52 78
Problem solving 11 22 33
Laboratory practical 12 12 24
Objective questions exam 1 0 1

Problem and/or exercise solving 2 0 2

Practices report 0 6 6

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 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
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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
Objective "FINAL EXAM" consisting of theoretical questions related to the syllabus of the 30 B7 Cl16 D1
questions exam subject. D3
D10
CG7, CE16 and CT19 competences will be assessed in this exam, based on D19

student responses to the questions.

CT1, CT3 and CT10 competences are also evaluated, since the exam is written
and requires students' analysis and synthesis skills.

Problem and/or "FINAL EXAM" consisting of problems related to the syllabus of the subject. 30 D1
exercise solving D2
CT2, CT9 and CT19 competences will be assessed in this exam, based on the D3
resolution of various exercises of environmental technology, which require the D9

use of applied knowledge related to the contents of the subject. D10

D19

CT1, CT3 and CT10 competences are also evaluated, since the exam is written
and requires students' analysis and synthesis skills.

Practices report Detailed report for each practices that includes the results and their discussion. 10 B7 Cl16 D1
D3
The competences: CG7, CE16, CT1, CT3, CT9 and CT10, are assessed based on D9
the quality of the written report elaborated by each student on his/her own. The D10
following points will be evaluated in the report: text style and correctness, D12
structure and presentation, analysis and discussion of the results, and D17
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. The written report must
be done in pairs.

Case studies  All exercises, seminars, practical cases and theoretical / practical tests that are 30 B7 Cl16 D2
made and delivered to the teacher throughout the course, related to the D3
concepts and contents of the syllabus. D10

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.

Competenci CT3 will be assessed base on the two parts of the exam: theory and
exercises; considering the precision and clarity of the answers.

Other comments on the Evaluation

Evaluation

A student who choose continuous assessment, to pass the course, must achieve a MINIMUN SCORE of 4.0 points (out of
10) in each of the parts of the "FINAL EXAM" , ie, theory (Objective questions exam) and problems (Problem and/or
exercise solving). If a student reaches the minimum grade in both parts of the "FINAL EXAM", to pass the subject must
obtain a FINAL GRADE of = 5.0, that is, when the sum of grades of the "practice report", "Case study" and the "FINAL
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EXAM" (Exam of objective questions + Problem solving and/or exercises) is = 5.0.

Students who "officially renounces continuous assessment”, will make a "FINAL EXAM" (Objective questions exam + Problem
and/or exercise solving) that will be worth 90% of the final grade, and a "EXAM OF PRACTICES" that will be worth 10% of the
final grade. In any case, to pass the course, the student must achieve 50% of the maximum score in each of the constituent
parts of the subject, ie, theory, problems and practices.

Second call:
In the second call the same criteria apply.

In relation to the July exam, grades of the "Case studies" and "Practices report" are maintained, and students only have to
repeat the "FINAL EXAM", ie, "Objective questions exam" + "Problem and/or exercise solving".

If, at the 1st call, a student suspended one of the parts of the "FINAL EXAM" (theory or problems) and approves the other
party with a grade = 6, on the July exam, you only need to repeat the suspended part.

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.J., 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., Introduccion a la contaminacion de suelos, Mundi-prensa, 2017

Complementary Bibliography

Tchobanoglous, G., Gestidn integral de residuos sélidos, 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 Enxefaria

programme en Tecnoloxias
Industriais

Descriptors  ECTS Credits Choose Year Quadmester
6 Mandatory 4 1c

Teaching Castelan

language

Department Enxefaria mecdnica, maquinas e motores térmicos e fluidos
Coordinator Pequefio Aboy, Horacio

Lecturers Pequefio Aboy, Horacio

E-mail horacio@uvigo.es

Web

General

description

Competencias

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.

B6 CG6 Capacidade para 0 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 de aprendizaxe

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
Bl1l D17
D20
Comprender os aspectos basicos da combustion 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
Comprender os aspectos basicos do funcionamento dunha central térmica B4 C7 D2
B5 D7
B6 D9
B7 D10
Bl1l D17
D20
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Contidos

Topic

1-INTRODUCION

1

.Problematica da Enerxia. A sociedade e a utilizacion da enerxia
. Producién e consumo de enerxia

2- 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

3-AIRE HUMIDO

. Introducioén

. 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-INTRODUCION AOS MOTORES TERMICOS

. Clasificacién dos motores térmicos

. Funcionamento dos motores de combustidn interna alternativos (MCIA)
. Partes dos MCIA

. Nomenclatura e parametros fundamentais

Ciclos teéricos

. Ciclos reais

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 edificacion

6-TECNOLOXIA DAS CENTRAIS TERMICAS

. Tecnoloxia das centrais térmicas de vapor
. Tecnoloxia das centrais de ciclo combinado
. Tecnoloxia das centrais nucleares

. Coxeneracion

7- INSTALACIONS DE CLIMATIZACION

. Introducién

. Ciclo de refrixeracion

. Bomba de calor

. Compofientes da bomba de calor

. Caracteristicas de funcionamento

. Desefio de sistemas de climatizacién.
. Eficiencia enerxética

8- FONTES DE ENERXIA RENOVABLES DE
INTERESe
INDUSTRIAL

2
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8
9
1
1
2
3
4
5.
6
1
2
3
4
5
6
7
8
1
2
3
4
1
2
3
4
5
6
7
1
2
3

. O potencial das enerxias renovables
. A enerxia solar térmica.
. A biomasa e combustibles residuais (R.S.U.).

Planificacion

Class hours Hours outside the Total hours
classroom

Leccidn maxistral 21 21 42
Practicas de laboratorio 4.5 0 4.5
Resolucién de problemas 8 12 20
Practicas en aulas informéaticas 4.5 0 4.5
Saidas de estudo 9 0 9

Traballo tutelado 6 64 70

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

Metodoloxia docente

Description

Leccidon maxistral

Explicacién maxistral cldsica en lousa apoiada con presentacién en transparencias, videos e

calquera material que o docente considere Util para facer comprensible o temario da materia.
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Practicas de laboratorio Realizacidn de practicas de laboratorio aplicadas. As actividades consistiran no desmonte de

motores

térmicos, medicién de emisidns...
Resolucién de Resolucién de exercicios e casos practicos necesarios para a preparacién das clases de teoria.
problemas
Practicas en aulas Resolucién de exercicios mediante o apoio de programas informaticos.
informaticas
Saidas de estudo Visitas a instalaciéns que permitan cofiecer os equipos a nivel industrial que se explican nas clases.
Traballo tutelado Realizacién de traballos tutelados individuais e/ou en grupo. Dentro desta actividade incliese a

presentacién dos devanditos traballos ante o grupo e a sUa posterior avaliacién.

Atencion personalizada
Methodologies Description

Lecciéon maxistral

Practicas de laboratorio

Resolucién de problemas

Traballo tutelado

Avaliacion
Description Qualification  Training and Learning
Results
Resolucién de problemas Exame final escrito de teoria e problemas. 80 B4 c7 D2
B5 D9
B6 D10
B7
B11l
Traballo tutelado Entrega das memorias dos traballos realizados e 20 B4 c7 D2
presentacion oral dos mesmos. B5 D7
Resolucién de problemas e preguntas cortas durante o B6 D9
curso. B7 D10
B11l D17
D20

Other comments on the Evaluation

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

Bibliografia. Fontes de informacion

Basic Bibliography

Moran M.J.; Shapiro H.N., Fundamentos de termodinamica técnica, Editorial reverté, S.A.,

Incropera, F.P. et al, Principles of heat and mass transfer, 7th ed., international student version, Hoboken, N.J. : John
Wiley,,

Mufoz Dominguez, M.; Rovira de Antonio, A.)., Ingenieria Térmica, UNED,

Complementary Bibliography

Aguera Soriano, J., Termodinamica légica y Motores Térmicos, Ciencia 3,

Heywood, ).B., Internal combustion engines fundamentals, McGraw-Hill,

Payri, F.; Desantes, ].M., Motores de combustidn interna alternativos, Reverté,

Recomendacidns

Subjects that it is recommended to have taken before
Fisica: Fisica 1/V12G360V01102

Fisica: Fisica 11/V12G360v01202

Matematicas: Célculo 1/V12G360V01104

Matematicas: Calculo Il e ecuaciéns diferenciais/V12G360V01204
Termodinamica e trasmision de calor/V12G360V01405

Paxina 19 de 76



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

Sistemas eléctricos

Subject Sistemas
eléctricos
Code V12G360V01705
Study Grao en Enxefaria
programme en Tecnoloxias
Industriais
Descriptors  ECTS Credits Choose Year Quadmester
6 Mandatory 4 1c
Teaching
language
Department Enxefaria eléctrica
Coordinator
Lecturers
E-mail
Web http://http://faitic.uvigo.es/index.php?option=com faitic_acceso cursos
General Analizar, desefiar e simula-lo funcionamento dos siistemas eléctricos. Cofiecer e interpreta la normativa
description utilizada pra calcular instalaciones eléctricas industriaes.

Competencias

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.

C21 CE21 Coriecemento sobre sistemas eléctricos de potencia e as suas aplicacions.

D2 CT2 Resolucion de problemas.

D6 CT6 Aplicacion da informdtica no ambito de estudo.

D10 CT10 Aprendizaxe e traballo auténomos.

D14 CT14 Creatividade.

D16 CT16 Razoamento critico.

D17 CT17 Traballo en equipo.

Resultados de aprendizaxe

Expected results from this subject Training and Learning
Results

- Comprender os aspectos basicos da constitucién e funcionamento dos sistemas eléctricos B3 C21 D2

- Cofiecer os métodos de analises dos sistemas eléctricos de potencia en réxime estacionario. D6

- Comprender os métodos de operacidn, control e xestién dos sistemas eléctricos de potencia. D10

- Cofiecer as protecciéns de BT, MT e AT. D14

- Comprender e aplicar os aspectos fundamentais para o célculo das instalaciéns eléctricas D16

industriais D17

- Cofiecer a normativa utilizada para o célculo das instalaciéns eléctricas industriais.

Elaborar a documentacién dun Traballo Técnico sobre unha Instalacién Eléctrica. C21 D2

Facer a presentacién dun Traballo Técnico sobre unha Instalacién Eléctrica. D6

Defender un Traballo Técnico sobre unha Instalacién Eléctrica. D10
D17

Contidos

Topic

Sistemas de Enerxia Eléctrica Introduccién os sistemas de enerxia eléctrica.

Produccién e Transporte da enerxia eléctrica.

O sistema eléctrico espafiol: Rede Eléctrica como operador do sistema de
transporte.

Produccién, Transporte, Distribuciéon e Comercializacion da enerxia
eléctrica.

O suministro da energia pra unha Cidade: Vigo.

A Cualidade do Servicio Eléctrico.

Introduccién a las redes de Baja Tensién.
Puesta a tierra y continuidad del neutro.
Dimensionamiento de cables de BT.

Redes de Distribucién en Baja Tensién Acometidas: caja general de proteccién y linea repartidora.

Previsién de cargas y factores de simultaneidad.
Trabajo sobre una red de BT
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Elementos dos Sistemas de Enerxia Eléctrica.

Lineas eléctricas de transporte e distribucién: parametros.

Modelo da linea eléctrica: caida de tensién e pérdas de potencia.
Subestaciéns e Centros de Transformacion (CT): modelo do transformador.
Centrales de produccién de enerxia: modelo do alternador.

Elaboracion do modelo dun sistema eléctrico en valores por unidad.

Centros de Transformacion para Distribucién

Constitucion dos Centros de transformacion.
Sistemas de proteccion.

Postas a terra dos Centros de transformacion.
Interruptores, seccionadores e fusibles.
Pararraios: conexién pararraios-transformador.
Conexién transformador-cadro de BT.
Proteccién do medio ambente.

Traballo sobre un Centro de Transformacion.

Operacidn do Sistema: Fluxo de Cargas

lIntroduccion.

Redes radiaes e malladas.

Matris de admitancia de barras (Zbarra).

Fluxo de cargas: Gauss-Seidel e outros métodos.
Control e operacién do sistema eléctrico.

Proteccién dos Sistemas de Potencia.

Introduccidn os fallos dos sistemas eléctricos.

Calculo de cortocircuitos segin UNE-EN-21239.

Elementos de proteccién contra sobrecargas e cortocircuitos: interruptores
automaticos e fusibles.

Sobretensiéns: orixen, mecanismo de propagacién e proteccion.
Coordinacion do illamento: (UNE-EN 60071-1-2).

Instalacions industriales en BT e MT.

Elementos das instalaciéns: cables, fusibles, interruptores automaticos,
contactores e relés, dispositivos de mando e proteccién, cadros.
Representacidn: simboloxia i esquemas.

Compensacion da enerxia reactiva: arménicos.

Traballo sobre unha instalacién.

Instalaciones de lluminacion.

Fundamentos de luminotecnia.
Elementos das instalaciéns de alumeado.
Eficiencia das fontes luminosas..

Os arménicos no alumeado.

Traballo de aplicacion.

Practicas de laboratorio

Medida da potencia e da enerxia nun sistema eléctrico.
Medi-la TDH de intensidade motivada por distintos tipos de fontes
luminosas.

Practicas de simulacion

Analiza-las curvas de xeracién-consumo dos dias da semana.
Simulacién do comportamento eléctrico dunha linea eléctrica.

Fluxo de cargas: solucién dun sistema eléctrico con nudos de xeracién e
carga (PQ).

Aplicaciéon da UNE-EN 21239: célculo de cortocircuitos.

Propagacion de sobretensidns e coordinaciéon do illamento.

Desefo dunha instalacién de posta a terra.

Documentacién, elaboracién, presentacién e defensa dun traballo sobre
uno dos siguintes temas: un Centro de Transformacion, unha rede de
distribucién, unha instalacién industrial, unha instalacién de edificacién,
unha instalaciéon de alumeado.

Planificacion

Class hours Hours outside the Total hours
classroom
Actividades introdutorias 2 2 4
Leccidon maxistral 15 30 45
Resolucién de problemas 12 24 36
Practicas en aulas informéaticas 12 24 36
Practicas de laboratorio 1 2 3
Traballo tutelado 10 10 20
Practica de laboratorio 3 3 6

*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 introdutoriasMotivacion pola oportunidade do cofiecemento dos nucleos da materia.

Leccidn maxistral

Motivacién do interés polo cofiecemento da materia.

Exposicién dos nlcleos dos temas, seguida da oportuna explicacién pra favorece-la comprension

dos mesmos.
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Resolucién de Comprensién dos modelos aplicados pra justifica-lo comportamento dos elementos d0 Sistema

problemas Eléctrico. Aplicacion dos procedimentos adecuados pra evaluar sua actuacion.
Practicas en aulas Xustificar e analizalos resultados obtidos nas practicas de laboratorio. Simula-lo comportamento
informaticas xeral dos casos propostos. Documentacién dos correspondentes casos.

Practicas de laboratorio Cofiecemento dos obxetivos de cada practica, comprensién do circuito a ensaiar e rexistro das
medidas obtidas. Presentacidn do informe.

Traballo tutelado Aclara-las dudas sobre os fundamentos da materia, tamén sobre os procedimentos e sua
aplicacién. Motivalo analise dos resultados obtidos e orientar novos enfoques. Axudar na
documentacion dos traballos e promove-la superacién individual.

Atencion personalizada

Methodologies Description
Leccién maxistral Atencion a cuestions e dubidas formuladas polo alumno no desenvolvemento de clases
Practicas de laboratorio Atencién a cuestiéns e dubidas formuladas polo alumno no desenvolvemento de clases
Practicas en aulas informaticas Atencién a cuestidns e dubidas formuladas polo alumno no desenvolvemento de clases
Resolucién de problemas Atencién a preguntas y dudas planteadas por el alumno en el desarrollo de las clases
Traballo tutelado Atencion a cuestions e dubidas formuladas polo alumno no desenvolvemento de clases
Actividades introdutorias Atencién a cuestiéns e dubidas formuladas polo alumno no desenvolvemento de clases
Tests Description
Practica de laboratorio Atencién a cuestions e dubidas formuladas polo alumno no desenvolvemento de clases
Avaliacion
Description Qualification  Training and
Learning Results
Leccién maxistral Resposta os cuestionarios pra evalua-los cofiecementos da 30 B3 C21
materia
Resolucién de problemas Xustificacién e documentacién dos casos propostos 10
Practicas en aulas Documentacién e simulacién dos casos propostos 10 D2
informaticas D6
D14
Practicas de laboratorio Documentacién das practicas. 5 D2
Elaboracién de esquemas e tablas de resultados. D6
Traballo tutelado Documentacidn e xustificacién dos nucleos centrales do 10 D2
proxecto. D14
Elaboracién de esquemas e figuras. D16
Claridad da redaccién do texto.
Fontes de documentacién utilizadas.
Practica de laboratorio Resolucién dos casos propostos e resposta as cuestiéns 35 C21 D2
presentadas. D6
D10
D14
D16
D17

Other comments on the Evaluation

Para supera-la asignatura, sera necesario obter unha puntuacién igual o superior o 50% e que ningunha das
partes sexa evaluada por debaixo do 30 % asignado.

Os alumnos/as que renuncien a evaluacién continua, terdn oportunidade de supera-la materia nun examen a realizar, na
data programada pola Subdireccién de Estudios, que terd unha parte tedrica con preguntas cortas (resposta breve) e, outra
practica con problemas. As evaluaciéns méximas seran do 20% para a parte tedrica e dun 80% para a practica. 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/a non relne os
requisitos necesarios para superar a materia. Neste caso a cualificacién global no presente curso académico serd de
suspenso (0.0).

Bibliografia. Fontes de informacion

Basic Bibliography

Barrero, Fermin, Sistemas de Energia Eléctrica., 2006,

Gdémez Expbsito y otros, Andlisis 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,
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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 Distribucién, 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,

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,

Recomendacidns

Subjects that continue the syllabus

Compofientes eléctricos en vehiculos/V12G360V01902
Traballo de Fin de Grao/V12G360V01991

Subjects that it is recommended to have taken before
Electrotecnia aplicada/V12G360V01501
Maquinas eléctricas/V12G360V01605

Other comments
Requisitos: Para matricularse nesta materia é necesario ter superado 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
Control e automatizacion industrial

Subject Control e
automatizacién
industrial
Code V12G360V01801
Study Grao en Enxefiaria
programme en Tecnoloxias
Industriais
Descriptors ECTS Credits Choose Year Quadmester
6 Mandatory 4 2C
Teaching Castelan
language

Department Enxefaria de sistemas e automatica
Coordinator Manzanedo Garcia, Antonio
Lecturers Manzanedo Garcia, Antonio

E-mail amanza@uvigo.es
Web
General Nesta materia preséntanse os conceptos basicos do control dixital en sistemas industriais asi como as técnicas

description de andlises, desefio e integracién de proxectos de automatizacion.

Competencias

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.

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 de aprendizaxe
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 regulacion 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.- Sistemas de control dixital. 1.1 Esquemas de control por computador.

1.2 Secuencias e sistemas discretos.
1.3 Transformada Z.
1.4 Funcidén de transferencia en z.
1.5 Ecuacions en diferenzas.
TEMA 2.- Andlise de sistemas muestreados de 2.1 Mostraxe.
control. 2.2 Reconstrucion.
2.3 Sistemas muestreados.
2.4 Estabilidade.
2.5 Andlise de resposta transitoria.
2.6 Andlise de resposta permanente.
TEMA 3.- Sintese de reguladores digitales. 3.1 Discretizacion de reguladores continuos.
3.2 Reguladores PID discretos.
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TEMA 4.- Autématas Programables Industriais 4.1 Principio de funcionamento.

(PLCs) 4.2 Memoria de Entradas e Memoria de Saidas.

4.3 Ciclo de funcionamento do autémata. Tempo de ciclo.

4.4 Programacion estruturada. Tipos de mddulos de programa.
TEMA 5.- Linguaxes normalizadas para a 5.1 Programacién de autématas co Standard IEC 61131.

programacién de autéma

tas. 5.2 Tipos de Datos Numéricos. Limitaciéns. Conversién.
5.3 Programacién avanzada en Diagrama de Funciéns e Diagrama de
Contactos. Ampliacién do conxunto de instruciéns cofiecidas.

TEMA 6.- Supervisién e Control de Procesos 6.1 Tratamento de sinais analdxicos de E/S no autémata.

Industriais.

6.2 Modelado de sistemas de supervision e/ou control.
6.3 Do modelo funcional ao programa de autémata.
6.4 Integracién de Tecnoloxias.

P1. Matlab e Simulink para Sistemas Discretos. Repaso e ampliacién do programa Matlab e Simulink para a andlise e

desefno de sistemas de control.

P2. Introducién aos Sistemas Dixitais. Procedementos de Mostraxe e Reconstrucion. Influencia do periodo de
mostraxe.
P3. Anélise Dindmica de Sistemas Dixitais. Obtencién da resposta temporal dun sistema discreto. Implantacién de

Ecuaciéns en Diferenzas para a simulacién de sistemas.

P4. Sintese de Reguladores Discretos. Discretizacién de reguladores continuos: comparacién dos diversos

métodos de discretizacion. Implantacién dun PID discreto.

P5. Tratamento de sinais

analdxicos no Autémata.Realizacién dun programa sinxelo de autémata para comprobar o
tratamento e manexo de sinais analdxicos de E/S nun Autémata
Programable.

P6. Supervisién de Procesos con sinais Modelado e implantacidn da Supervisién dun proceso sinxelo que tefia
analéxicos. varios sinais analdxicos de entrada.

P7. Supervisién de Procesos con sinais Modelado e implantacién da Supervisiéon dun proceso mais complexo con
analdxicos. varios sinais analdxicos de entrada, distintas zonas de traballo e alarmas.

P8. Supervisién e Control
analdxicos.

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.

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 personalizad

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

PRACTICAS:

- A asistencia a todas as sesidns de practicas é Obrigatoria, excepto para os alumnos cuxa renuncia a a Avaliaciéon Continua
sexa oficialmente admitida.

- Realizarase unha Avaliacién Continua de o traballo de o alumnado en as sesidns de practicas a o longo de o cuatrimestre.
Si un alumno non prepara adecuadamente as practicas e/ou descofiece os cofiecementos basicos explicados en clase para a
realizacién de a mesma, obtera directamente a cualificacién de suspenso con a minima nota en dita practica.

- Si a 0 longo de as sesidns de practicas reglamentadas o traballo de o alumno é insuficiente e non consegue o Aprobado en
préacticas, terd as practicas Suspensas para a 12 convocatoria.

- Si supera 0 exame escrito en a 22 convocatoria o alumno deberd examinarse de practicas si non as ten aprobadas de a
18convocatoria.

- Tamén deberdn examinarse de practicas, en a mesma convocatoria en que superen o exame escrito, 0os alumnos cuxa
renuncia a a Avaliacién Continua sexa oficialmente admitida.

CUALIFICACION:

- Para a consideracién de Presentados "" ou "Non presentados" a unha convocatoria terase Unicamente en conta a
participacion en a proba escrita.

- En as probas escritas poderase establecer unha puntuacién minima en un conxunto de preguntas/exercicios para superar
0 mesmo.

- Para aprobar a materia débense superar ambas partes, tanto o programa de practicas (obtendo como minimo o0 33% de a
puntuacién asignada a as practicas) como a proba escrita (50% de a puntuacién asignada), obténdose en principio a nota
total segundo a porcentaxe 30%-70% indicado anteriormente.

- En 0 caso de os Suspensos por non alcanzar algin de os minimos establecidos ou non aprobar o exame escrito ou as
practicas, a nota final que figurara en o acta obterase de a expresién 0.7*(Nota Practicas +0.7*(Nota Exame Escrito))
de tal forma que nunca poderd superar os 4.5 puntos.

Compromiso ético:

Espérase que o0 alumno presente un comportamento ético adecuado. En caso de detectar un comportamento non ético (por
exemplo copia ou plagio, utilizacién de aparellos electrénicos non autorizados, e outros), considerarase que o alumno non
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reline 0s requisitos necesarios para superar a materia. Ademais solicitarase a aplicacién de o Reglamento Disciplinario de a
Escola a 0 alumno en cuestién.

Bibliografia. Fontes de informacion

Basic Bibliography

Complementary Bibliography

K. Ogata, Sistemas de Control en Tiempo Discreto, 22 edicidn, Prentice-Hall, 1996
Guia usuario STEP7, SIEMENS,

Diagrama de Funciones (FUP) para S7-300 y S7-400, SIEMENS,

Diagrama de Contactos (KOP) para S7-300 y S7-400, SIEMENS,

Recomendacidns

Subjects that it is recommended to have taken before
Fundamentos de automatica/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 esta situada esta materia.

En caso de discrepancias, prevalecera a version en castelan de esta guia.
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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
Department Organizacién de empresas e marketing
Coordinator Campillo Novo, Antonio Higinio
Lecturers Campillo Novo, Antonio Higinio
E-mail campillo@uvigo.es
Web http://faitic@uvigo.es
General Esta materia ten por obxecto dar a cofiecer en que consiste un sistema de informacién econédmica e financeira,

description e da suUa utilidade para realizar unha analise pertinente da situacién patrimonial da empresa que facilite a

toma de decisiéns empresariais.

Competencias

Code

B9 CG9 Capacidade de organizacién e planificacién no ambito da empresa, e outras instituciéns e organizaciéns.

D5 CT5 Xestion da informacion.

D8 CT8 Toma de decisions.

D9 CT9 Aplicar cofiecementos.

Resultados de aprendizaxe

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 financeira. 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

Os sistemas de informacién econédmico-financeira TEMA 1: A empresa e a contorna econémica. A informacién econémico-

como base para a xestién empresarial.

financeira da empresa. A xestién empresarial e as contas anuais.

Estructura econdmica e patrimonial da empresa.
Instrumentos de representacién da empresa e
normativa legal.

TEMA 2: A estrutura da empresa. Aspectos estruturais: econémicos,
xuridicos e administrativos. Aspectos organizativos.

A estructura financeira da empresa. Fontes de
financiacion. Coste dos recursos.

TEMA 3: O sistema técnico da empresa: analise funcional. O custo dos
recursos e o investimento na empresa.

O ciclo de explotaciéon da empresa: ingresos,
gastos e niveis de resultados.

TEMA 4: O ciclo de explotacién da empresa. Sistema de financiamento da
empresa e o sistema produtivo. Concepto e estrutura do sistema de
comercializacion.

Instrumentos de analise da informacidon
econdmico-financeira: indicadores, ratios,
apalancamento e asuncién de riscos.

TEMA 5: Instrumentos de analise da informacion econdmico-financeira:
indicadores, cocientes, apalancamento e asuncidén de riscos. Introducién
ao cadro de mando.

Planificacion

Class hours Hours outside the Total hours
classroom
Practicas en aulas informéaticas 16 25 41
Leccién maxistral 32 61 93
Exame de preguntas obxectivas 2 2 4
Exame de preguntas de desenvolvemento 2 10 12
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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
Practicas en aulas Actividade na que se formulan problemas e/ou exercicios relacionados coa materia. O alumno debe
informaticas desenvolver as

soluciéns adecuadas ou correctas mediante a *ejercitacién de rutinas, a aplicacién de férmulas ou
*algoritmos, a aplicacién de procedementos
de transformacién da informacién dispofiible e a interpretacion dos resultados.

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

Atencion personalizada
Methodologies Description

Practicas en aulas informaticas

Tests Description

Exame de preguntas obxectivas

Exame de preguntas de desenvolvemento

Avaliacion
Description Qualification  Training and
Learning Results
Practicas en aulas informéticas Formulacién de problemas e resolucién con 20 B9 D5
ferramentas informaticas D8
D9
Exame de preguntas obxectivas Respostas verdadeiro/falso ou miltiples 20 B9 D5
D8
D9
Exame de preguntas de Para valorar a capacidade de sintese e de relacionar 60 B9 D5
desenvolvemento conceptos e dominio da materia D8
D9

Other comments on the Evaluation

Compromiso ético:

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 0
alumno non reline os requisitos necesarios para superar a materia. Neste caso a cualificacién global no presente curso
académico sera de suspenso (0.0).

Os alumnos poderan acollerse a un sistema de avaliacion continua, no caso de que asistan & totalidade das clases practicas.
Para poder conservar o dereito a avaliacion continua, sé se permitird a ausencia en dias clases practicas, sempre que sexa
de maneira xustificada, e a condicién de que entreguen os exercicios propostos nas mesmas. O cumprimento do traballo
practico supora o 20% da nota final.

Ademais, realizarase unha proba tipo test en data anunciada ao comezo da docencia da materia e que se desenvolvera en
horas do blogue de teoria. Esta proba tipo test supora ata un 20% da nota final. Esta proba non é recuperable, é dicir, se un
alumno non pode cumprila no prazo estipulado, o profesor non ten obrigacion de repetila.

Finalmente, realizarase un exame de contido tedrico e practico na data oficial marcada na planificacién docente do curso.
Este exame completard o 60% restante da nota final. IMPORTANTE: é imprescindible neste exame obter unha nota minima
de 4 (nunha escala do 0-10) para superar a materia.

Para os alumnos que non se acollan & avaliacién continua, realizarase un Unico exame que supora en 100% da nota.

Bibliografia. Fontes de informacion

Basic Bibliography

Bueno campos, Curso bdsico de economia de la empresa. Un enfoque organizativo, 42, Pirdmide,
Cuervo Garcia, Introduccion a la administracion de empresas, 49, Civitas,
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Complementary Bibliography

Massons, J., Finanzas: analisis y estrategia financiera,

Cibran Ferraz, P.; Villanueva Villar, M., Gestidn financiera. Teoria y casos practicos,
Martin,José L., Finanzas para todos,

Rodriguez Sandids, Alfonso, Modelos de Andlisis y Valoracion de Proyectos de Inversion,

Recomendacions

Subjects that it is recommended to have taken before
Empresa: Introducion & xestion empresarial/V12G360V01201
Fundamentos de organizacién de empresas/V12G360V01305

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 estd situada esta materia.

En caso de discrepancias, prevalecera a version en castelan desta guia.
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IDENTIFYING DATA
Instrumental analysis

Subject Instrumental
analysis

Code V12G360V01901

Study Degree in

programme Industrial
Technologies
Engineering

Descriptors  ECTS Credits Choose Year Quadmester
6 Optional 4th 2nd

Teaching
language
Department
Coordinator
Lecturers
E-mail
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IDENTIFYING DATA
Compoiientes eléctricos en vehiculos

Subject Compofientes
eléctricos en
vehiculos
Code V12G360V01902
Study Grao en Enxefaria
programme en Tecnoloxias
Industriais
Descriptors  ECTS Credits Choose Year Quadmester
6 Optional 4 2C
Teaching Castelan
language

Department Enxefaria eléctrica

Coordinator Lépez Ferndndez, Xosé Manuel

Lecturers Lépez Fernandez, Xosé Manuel
Sueiro Dominguez, José Antonio

E-mail xmlopez@uvigo.es

Web http://http://faitic.uvigo.es/
General

description

Competencias

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 de aprendizaxe

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
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Avaliacion

Description Qualification Training and Learning
Results
Traballo tuteladoValoracién dos traballos individuais e en equipo, materializados nunha 60 B3 D3
memoria. D5
D10
D17
Presentacién Presentacién individual dos resultados dos traballos 40 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 continuacion.

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 ningin tipo
de fuente de informacidn, en un Gnico examen escrito que englobara toda la materia recogida en el Temario relativa al Aula,
Laboratorio y Salidas de estudios o Practicas de campo. Los exdmenes coincidirdn con las convocatorias oficiales
correspondientes.

Para superar la asignatura, sera necesario obtener una puntuacion igual o superior al 50% de la puntuacién asignada.
Opcién B

A esta Opcidén 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 consistiran 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 condicién necesaria, pero no suficiente, obtener como minimo el 30% de la nota

mdxima asignada a cada una de las partes, tanto en Trabajos tutelados (minimo 2%), como en Presentaciones (minimo

1,20%).

La materia estard 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 o mayor al 50% requerido, la nota final se traducird en un 30%, lo que significara un
suspenso.

Compromiso ético:

Se espera que el alumno presente un comportamiento ético adecuado. En el caso de detectar un comportamiento no ético
(copia, plagio, utilizacién de aparatos electrénicos no autorizado, y otros) se considera que el alumno no relne los requisitos
necesarios para superar la materia. En este caso la calificacion global en el actual curso académico sera de suspenso (0.0).

No se permitird la utilizacién de ningln dispositivo electrénico durante las pruebas de evaluacién salvo autorizacién expresa.
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El hecho de introducir un dispositivo electrénico no autorizado en el aula de examen serd considerado motivo de no
superacién de la materia en el presente curso académico y la calificacién global sera de suspenso (0.0).

Bibliografia. Fontes de informacidn

Basic Bibliography

TOM DENTON, AUTOMOBILE ELECTRICAL AND ELECTRONIC SYSTEMS, THIRD EDITION, Elsevier Butterworth-
Heinemann, 2004

Bosch, Automotive Handbook, 8th Edition

Complementary Bibliography

José Dominguez, Esteban, Sistemas de Carga y arranque, 2011,

Sanchez Fernandez, Enrique, Circuitos Eléctricos Auxiliares del Vehiculo, 2012,

Esteban José Dominguez y Julidn Ferrer, Circuitos eléctricos auxiliares del vehiculo, 2012,
Molero Pifieiro y Pozo Ruz, El vehiculo eléctrico y su infraestructura de carga, 2013,

M.X. Lépez, El vehiculo eléctrico: tecnologia, desarrollo y perspectiva, 1997,
http://www.citroen.es/citroen-c-zero/#/citroen-c-zero/,
http://www.ford.com/cars/focus/trim/electric/,
http://www.peugeot.es/descubrir/ion/5-puertas/#!,
http://www.movelco.com/1/qui_eacute_nes somos_295343.htmi,
http://www.bmw-i.es/es_es/bmw-i3/,

http://www.endesavehiculoelectrico.com/,

http://www.cablerias.com/productos.php,

Recomendacions
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 estd situada esta materia.

En caso de discrepancia, prevalecera a versién en casteldn desta guia.
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IDENTIFYING DATA
Technical english 1

Subject Technical english 1
Code V12G360V01903
Study Degree in

programme Industrial
Technologies

Engineering
Descriptors  ECTS Credits Choose Year Quadmester
6 Optional 4th 2nd
Teaching English
language
Department

Coordinator Pérez Paz, Maria Flor
Lecturers Pérez Paz, Maria Flor

E-mail mflor@uvigo.es
Web http://faitic.uvigo.es
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.

Competencies

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.

Learning outcomes
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

. English grammar

. Vocabulary/Use of English

. Technical-scientific language

. Speaking

. Listening

. Reading comprehension

. Writing

. Direct and inverse translation of specific parts
f the discourse

UNIT 1

Reading: Batteries and Flowbatteries.

Reading: Parts of a car.

Speaking: Describing components and materials.

Speaking: Dates, mathematical expressions, web sites and email
addresses, chemical formula.

Listening: Where's that Darn Battery.

Listening: Adsense Making Money Online.

Grammar: Present Simple.

. English grammar

. Vocabulary/Use of English

. Technical-scientific language

. Speaking

. Listening

. Reading comprehension

. Writing

. Direct and inverse translation of specific parts
f the discourse

UNIT 2

Reading: CO2 and the Greenhouse Effect.

Reading: Maintaining your Car.

Speaking: Describing easy shapes and forms, and dimensions.
Listening: Light Pollution.

Listening: MIT Seeks Moral to the Story of Self-driving Cars.
Writing: Easy paragraph writing.

Grammar: Passive voice.

. English grammar

. Vocabulary/Use of English

. Technical-scientific language

. Speaking

. Listening

. Reading comprehension

. Writing

. Direct and inverse translation of specific parts
f the discourse

UNIT 3

Reading: Job Qualities for an Engineer.

Speaking: Expressing one own's qualities, and personal characteristics and
abilities.

Listening: Mobile phones.

Grammar: Relative Clauses.

Writing: Dividing a text into types of paragraphs.

. English grammar

. Vocabulary/Use of English

. Technical-scientific language

. Speaking

. Listening

. Reading comprehension

. Writing

. Direct and inverse translation of specific parts
f the discourse

UNIT 4

Reading: Repairing a Broken Wall Socket.

Speaking: Advantages and disadvantages of the different generation
power systems.

Listening: How do Nuclear Power Plants work?

Writing: A report.

Grammar: Adverbs of sequence; conditional sentences; connectors:
contrast, reason, purpose, and result.

. English grammar

. Vocabulary/Use of English

. Technical-scientific language

. Speaking

. Listening

. Reading comprehension

. Writing

. Direct and inverse translation of specific parts

f the discourse

UNIT 5

Reading: Windfarms.

Speaking: Comparison and contrast.

Listening: Manipulating Glass Properties.

Listening: IT-related Problems.

Writing: Letter of Motivation.

Grammar: Verb tenses expressing future; time adverbials; using "enable",
"allow", "permit", "make", and "cause".

O~NOUUR_,WNRHEFOONOUUPMAWNREOONOUUPRAWNREOONOUURAAWNRHEOONOUURWNREIOONOULR, WN H

. English grammar

. Vocabulary/Use of English

. Technical-scientific language

. Speaking

. Listening

. Reading comprehension

. Writing

. Direct and inverse translation of specific parts

of the discourse

UNIT 6

Reading: Difference Engines.

Speaking: Expressing hypothetical future.
Listening: Industrial Processing of Canned Corn.
Grammar: Order of adjectives.

coONOUL B WN K

. English grammar

. Vocabulary/Use of English

. Technical-scientific language

. Speaking

. Listening

. Reading comprehension

. Writing

. Direct and inverse translation of specific parts

of the discourse

UNIT 7

Reading: Properties of Materials.

Reading: Land and Off-shore Windfarms.
Speaking: Expressing cause and effect.
Listening: Innovations is Great (1).

Listening: e-trading and e-selling.

Writing: Paragraph divisions for descriptions.
Grammar: Expressing cause and effect.
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of the discourse

1. English grammar UNIT 8

2. Vocabulary/Use of English Reading: Superconductivity in Orbit.

3. Technical-scientific language Speaking: Expressing likelihood.

4. Speaking Listening: Innovation is Great (2).

5. Listening Listening: Geothermal Energy.

6. Reading comprehension Writing: Description of a process.

7. Writing Grammar: Likelihood.

8. Direct and inverse translation of specific parts

of the discourse

1. English grammar UNIT 9

2. Vocabulary/Use of English Reading: Water is Everything.

3. Technical-scientific language Reading: Man-made Building Materials.

4. Speaking Speaking: Materials used in industry: purpose and cause.
5. Listening Listening: Fuel Cells.

6. Reading comprehension Grammar: Adjectives: present participle, past participle.
7. Writing

8

. Direct and inverse translation of specific parts

Planning
Class hours Hours outside the Total hours
classroom

Introductory activities 1 0 1
Lecturing 8 15 23
Autonomous problem solving 8 10 18
Autonomous practices through ICT 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).

Autonomous practices
through ICT

The practice activities in connection to the four communicative skills: oral understanding
(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

1. Particular considerations
There are two assessment systems. Choosing a system excludes the other.
1.1. Continuous assessment

To qualify under the system of continuous evaluation, students are required to attend 80% of the total lecture hours with
academic progress and involvement. Therefore students not attending the total hours of the percentage established will lose
this option. Students making use of the continuous evaluation counts 100% in the assessment of their final grade with the
course assignments and testings. The failure to complete the assignments requested along the course will be counted as a
zero (0.0). The assignments requested must be delivered or submitted by the deadlines and dates marked beforehand.

1.2. Final assessment

Students making use of the only evaluation or final examination sit for examination with a final overall assessment, taking
place on the oficial date established by the School of Industrial Engineering. To this end, students should consult the School
web site, where the examination date and time are specified in accordance to students[] subject attendance either Campus
or City Centre (Torrecedeira).

2. Final subject assessment result
2.1. Continuous assessment

The final mark for this subject is computed taking into consideration all the skills practiced during the course. Therefore each
of them counts as follows:

Listening: 16%.
Speaking: 32%.

Reading: 16%.
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Writing: 16%.
On the other hand, Use of English examination sums up 20%.

So the final mark will be established adding the communicative skills and Use of English tests to sum up 100%, being 5 (five)
the mark necessary to obtain a pass in all skills and Use of English tests.

Students, who in the publication of the first assessment record, have scored a non-pass in one or several skills, must retake
the part or parts for the corresponding failed skills in the July exam of the current course to obtain a pass. In case of a
second non-pass in July, students must undergo examination for all skills in future courses. Therefore, those passed parts will
not be taken into account in the future or subconsequent to course to the current one .

Partial or total plagiarism in any of the assignment or activity will result in an automatic non-pass on the subject. Plead
ignorance of what plagiarism is, will not exempt students of their responsibility in this regard.

2.1. Final Assessment

The only assessment is computed as follows: Listening: 16%. Speaking: 32%. Reading: 16%. Writing 16%, whereas Use of
English examination sums up 20%.

So the final mark will be established adding skills and Use of English test to sum up 100%, being 5 (five) the mark necessary
to obtain a pass in all skills and short answer tests.

Regarding July assessment (second call assessment) continuous evaluation students will undergo examination for the
specific parts of the subject contents not completed; while students of the only examination who failed in the previous exam
notification (first call) must undergo an assessment of the total subject contents (100%).

Both continuous assessment and final assessment will take into account not only the relevance and appropriateness of the
content of the answers, but also their linguistic correctness.

3. Additional considerations
3.1. Forbidden materials or devices

In addition, during the examinations no dictionaries, notes or electronic devices (mobile phones, tablets, PCs, etc.) will be
allowed.

3.2. Information and deadlines

It is students[] responsibility to check FAITIC or their e-mails to be kept up to date on the uploaded teaching materials, as
well as to be aware of examination or submission dates.

3.3. Erasmus students

All the comments here indicated also pertain to Erasmus students. In the event of not being able to access information on
FAITIC, students have to contact the teacher to solve the problem.

3.4. Ethical commitment. Students are requested to present an adequate ethical behaviour. In case of detecting an unethical
behaviour (coping, plagiarism, use of not authorized electronic devices, and others) will be considered that the student does
not meet the requisites necessary to pass the subject. In this case, the global qualification in the present academic course
will be of 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{]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,
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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 Degree in

programme Industrial
Technologies

Engineering
Descriptors  ECTS Credits Choose Year Quadmester
6 Optional 4th 2nd
Teaching English
language
Department

Coordinator Pérez Paz, Maria Flor
Garcia de la Puerta, Marta

Lecturers Garcia de la Puerta, Marta
Pérez Paz, Maria Flor

E-mail mpuerta@uvigo.es
mflor@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.

Competencies

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.

Learning outcomes
Expected results from this subject Training and Learning
Results
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
D9
D10
D17
D18
Improving students' listening and reading skills, as well as their speaking and writing skills in B10 D1
Technical English at intermediate level (B1). D4
D7
D9
D10
D17
D18
To upgrade students' grammatical and lexical notions of the English language, and the B10 D1
comprehension of basic Technical English structures at B1 level. D4
D7
D9
D10
D17
D18
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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
D9
D10
D17
D18

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

1. English grammar UNIT1

2. Vocabulary/Use of English Reading: CO2 and the Greenhouse Effect (or similar related topic).

3. Technical-scientific language Speaking: Job interviews (part one).

4. Speaking Speaking: Dates, mathematical expressions, web sites and email

5. Listening addresses, chemical formula.

6. Reading comprehension Speaking: Parts of an oral presentation: Introducing oneself.

7. Writing Listening: Repairing a car (or similar related topic).

8. Direct and inverse translation of specific parts Writing: Reports.

of the discourse Grammar: Present participle and past participle adjectives.

9. Oral presentations

1. English grammar UNIT 2

2. Vocabulary/Use of English Reading: Using Mobile Phones and Computers to Transmit Information (or

3. Technical-scientific language similar related topic).

4. Speaking Speaking: Giving definitions.

5. Listening Speaking: Job interviews (part two).

6. Reading comprehension Speaking: Parts of an oral presentation: Giving purpose.

7. Writing Listening: Land windfarms (or similar related topic).

8. Direct and inverse translation of specific parts Listening: Off-shore windfarms (or similar related topic).

of the discourse Writing: Letter of Motivation.

9. Oral presentations Grammar: The -ing form at the beginning of a sentence and the formation

of nouns.

. English grammar

. Vocabulary/Use of English

. Technical-scientific language

. Speaking

. Listening

. Reading comprehension

. Writing

. Direct and inverse translation of specific parts
f the discourse

. Oral presentations

UNIT 3

Reading: Running Dry (or similar related topic).

Speaking: Job interviews (part three).

Speaking: Oral presentations: Time Schedule and signposting.
Listening: Scientists say Climate Change is Real and Possible (or similar
related topic).

Listening: Geothermal Energy (or similar related topic).

Grammar: Clauses of reason, purpose, contrast, and result.

Writing: Descriptions.

. English grammar

. Vocabulary/Use of English

. Technical-scientific language

. Speaking

. Listening

. Reading comprehension

. Writing

. Direct and inverse translation of specific parts
of the discourse

9. Oral presentations

oONOUPR,WNRHEOOOONOUTE WN -

UNIT 4

Reading: Capturing CO2 is Costly and Difficult (or similar related topic).
Speaking: Describing shapes, forms, and materials: comparison and
contrast.

Speaking: Describing devices, machines, components, etc. by its shape,
form, and material.

Speaking: Oral Presentations: Indicating the visual aids and handouts used
in an oral presentation.

Listening: Supply Chain (or similar related topic).

Listening: Mobile phones (or similar related topic).

Grammar: Adverbs of sequence; revision of passive voice; contracted
relative clauses.
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of the discourse
9. Oral presentations

1. English grammar UNIT 5

2. Vocabulary/Use of English Reading: Superconductivity in Orbit (or similar related topic).

3. Technical-scientific language Speaking: Job interviews (part four).

4. Speaking Speaking: Oral Presentations: Summing up; concluding; making

5. Listening recommendations and questions; thanking.

6. Reading comprehension Listening: Innovation is Great: Part 1 (or similar related topic).

7. Writing Listening: IT-related Problems (or similar related topic).

8. Direct and inverse translation of specific parts Listening: Innovation is Great: Part 2 (or similar related topic).

of the discourse Grammar: Verb tenses expressing future; contracted time adverbial
9. Oral presentations clauses; order of adjectives.

1. English grammar UNIT 6

2. Vocabulary/Use of English Reading: Magnets and Electromagnets (or similar related topic).

3. Technical-scientific language Speaking: Job interview (part five and six).

4. Speaking Speaking: Oral presentations: Expressing processes: description and
5. Listening report of experiments..

6. Reading comprehension Listening: Two Great Engineering Innovations (or similar related topic).
7. Writing Listening: MIT seeks Moral to the Story of Self-driving Cars (or related
8

. Direct and inverse translation of specific parts topic).

Grammar: Cause and effect: "if" clauses, and noun clauses.

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
Autonomous practices through ICT 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.

Autonomous practices
through ICT

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

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 This activity seeks to help students with the practical exercises related to the communicative skills

solving

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.
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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

1. Particular considerations
There are two assessment systems: continuous or final. The selection of a system excludes the other.
1.1. Continuous assessment

In order to qualify for the system of continuous evaluation, students are required to attend 80% of the total lecture hours
with academic progress and participation. Students not reaching that percentage will lose this option. The essays 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
requested must be delivered or submitted by the deadlines and dates marked beforehand.

1.2. Final assessment

Students choosing the final examination will have to take a final overall tests 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 in accordance to students' centre (campus or city) in which they took the subject.

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:
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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
including all skills and linguistic contents.

Those students who have a fail in one or several skills in the first assessment record must retake the part or parts of the
corresponding failed skills in the July exam of the current academic year in order to pass the subject. In case of a second fail,
students must take the exam for all skills in future academic skills. Therefore, those passed parts will not be taken into
account in the future or subsequent years.

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

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 including all skills and
linguistic contents.

Regarding July's test, continuous assessment students will take the exam for the specific parts failed, while final assessment
students who failed must take an exam including all the skills and linguistic contents of the subject.

Both continuous and final assessment will take into account not only the relevance and appropriateness of the content of the
answers, but also their linguistic correctness.

3. Additional considerations
3.1. During the examinations no dictionaries, notes or electronic devices (mobile phones, tablets, PCs, etc.) will be allowed.

3.2. Itis students' responsibility to check all the resources in FAITIC and/or their e-mails, 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 FAITIC,
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
requisites necessary to pass the subject. In this case, the overall qualification in the current academic course will be of 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,
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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 of emails or the using of mobile phones during the lessons means that the students will be expelled.

The student who does not comply with the information in the previous paragraph will not only be expelled, but s/he will also
lose the opportunity to sit for continuous assessment.

In case of discrepancy, the Spanish version of this teaching guide will prevail.
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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 Degree in
programme Industrial
Technologies

Engineering
Descriptors ECTS Credits Choose Year Quadmester
6 Optional 4th 2nd

Teaching Spanish

language English

Department

Coordinator Alonso Rodriguez, José Antonio
Cerqueiro Pequefio, Jorge

Lecturers  Alonso Rodriguez, José Antonio
Cerqueiro Pequefio, Jorge

E-mail jcerquei@uvigo.es
jaalonso@uvigo.es
Web http://http://faitic.uvigo.es
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.

Competencies

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.

Learning outcomes
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

Skills in the utilization of information systems and in the communications in the industrial scope. D5

Skills to communicate properly the knowledge, procedures, results, abilities in the field of D3

Engineering in Industry.

Contents

Topic

1. Types of usual documents in the distinct fields 1.1. Technical documents: Characteristics and components.

of the professional engineering activities.

1.2. Types of technical documents according to their contents.
1.3. Types of technical documents according to their recipients and
objectives.

2. Methodology for writing and presenting
technical documentation: assessments,
valuations, expert reports, studies, reports,
dossiers and other similar technical works.

2.1. General aspects in elaborating and presenting technical
documentation.

2.2. Elaboration of technical reports.

2.3. Elaboration of technical studies.

2.4. Elaboration of assessments, expert reports and valuations.
2.5. Elaboration of dossiers and other technical works.

2.6. Technical work in concurrent and/or collaborative engineering
environments.

3. Techniques for research, analysis, evaluation
and selection of technological information.

3.1. Typology of technological information.
3.2. Sources of technological information.

3.3. Information and communications systems.
3.4. Techniques for information research.

3.5. Methods for analyzing information.

3.6. Evaluation and selection of information.

4, Laws and regulations about documentation.

4.1. Applicable laws to technical documentation according to its specific

4.2. Other applicable regulations.

5. Processing of technical documentation.

5.1. Processing at Government Offices of technical documentation.

5.2. Legitimization and responsabilities in the processing of documentation
before Government's Offices.

5.3. Processing of documentation: Concepts, procedures and specifics.

6. Presentation and verbal defence of technical
documents.

6.1. Regulations in the elaboration of technical presentations.
6.2. Preparation for the verbal defence of technical documents.
6.3. Techniques and specific tools for the performance of public
presentations.

Planning
Class hours Hours outside the Total hours
classroom
Lecturing 29.5 44.25 73.75
Laboratory practical 29.5 44.25 73.75
Laboratory practice 1.3 0 1.3
Problem and/or exercise solving 1.2 0 1.2

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

Methodologies

Description

Lecturing Presentation by the lecturer of the contents of the topic to be studied, the theoretical bases and/or
guidelines of a specific work, exercise or project to be developed by the student.
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Laboratory practical Activities that require applying theoretical knowledge to specific situations in order to acquire basic
and procedural skills related to the topic that is being studied.
These activities will be developed in special spaces with specific equipment (laboratories, computer
rooms, etc.).

Personalized assistance
Methodologies Description

Laboratory practical Activities oriented to the application of knowledge to specific situations, and to acquire basic and
procedimental skills related to the field of study. Rooms equiped with specific materials and resources
will be used for these classes. An appropriate follow-up will be performed on student's work to verify
that the best practices shown in theory classes are applied, and that the procedimental
recommendations provided by the lecturer are followed.

Assessment

Description Qualification  Training and
Learning Results

Laboratory Interdisciplinary exercises and problems -as close to real cases as 55 B3 Cl18 D2
practical possible- will be solved in groups of students, with lecturer orientation and D3
enforcing active participation by the students. D5
D7
D8
D9

D10

D13

D14

D15

D17

D18

D20
Laboratory Making of practical tests and exercises related to the subject's contents, 20 B3 Cl18 D2
practice in the scope of the personalised attention to students. D3
D5
D7
D8
D9

D10

D13

D14

D15

D17

D18

D20
Problem and/or  Groups of short answer questions related to the subject's contents, to 25 B3 Cl18 D2
exercise solving  check that the students have understood and assimilated the theoretical D3
and practical contents. D7
D8
D9

D11

D14

D15

Other comments on the Evaluation

Assessment of student's work - individually and/or in groups, either face-to-face or non-presential - will be carried out by the
lecturer by weighting appropriatelly the different marks obtained in the activities that were proposed along this course.

Students may opt to follow this course either in the 'Continuous Evaluation' or in the 'Non-Continuous Evaluation' modalities.
In both cases the grading of the course will be made according to a numerical system, using values from 0,0 to 10,0
pointsaccording to the current laws that are applicable (R.D. 1125/2003 of 5th September, BOE Nr. 224 of18th September).
A minimum overall mark of 5,0 is required to pass this course.

For theFirst Announcement or Edition.

a) 'Continuous Evaluation' modality:

The final mark for the course will be calculated by combining the individual marks awarded in the assessment of the works
proposed and elaborated in the practical classes (60% weight) along the term, with the mark awarded for the final test
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performed in the date stated by the School's Ruling (40% weight).

These marks will asess the behaviour and the implication of the student both in class and in the realisation of the different
programmed activities, plus the fulfillment of the deadlines for submitting the works that were proposed, and/or the
presentation and defence of those works, etc.

Students not reaching the minimum value of 3,5 points out of 10 that are required for every section,they will either need to
perform also the assessment in the SecondAnnouncement date, or to elaborate additional works or practical exercises to
achievethe learning goals that were established for the concerned sections.

b) 'Non-ContinuousEvaluation' modality:

There is a two weeks time term after the starting date of the course for the concerned students to justify with documents
that it is not possible for them to follow the regular process of continuous evaluation.

In order to pass this course, students renouncing to continuous evaluation will be obligued to perform a final test covering
thewhole contents of the course, both theoretical and practical, including short questions, reasoning questions, problem
solving and development of practical cases. The mark awarded to the student assessment will be the final mark for the
course.

A minimum mark of 5,0 points out of 10,0 possible will be required to pass the course.

For theSecond Announcement or Edition.

Students who did not pass the course in the First Announcement,but that could have passed some specific parts of the
theory or practical blocks,will be allowed to be assessed only regarding the failed parts, keeping the marks formerly awarded
for the parts already passed, and applying the same assessment criteria to them.

Students wishing to improve their qualification, or students that failed the course on the First Announcement, will need to
assist to the Second Announcement, where they will be assessed about the whole contents ofthe course, both theoretical
and practical, including short questions, reasoning questions, problem solving and development of practical cases. Students
are required to reach a minimum mark of 5,0 points out of 10,0possible to pass the course.

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 theassessment tests is not allowed unless explicitly authorized. The fact ofintroducing
unauthorized electronic device in the examination room will beconsidered reason for not passing the subject in the current
academic year andwill hold overall rating (0.0).

Sources of information

Basic Bibliography

Aguado, David, HABILIDADES PARA EL TRABAJO EN EQUIPO: PROGRAMA DE ENTRENAMIENTO, 12, Ediciones
Universidad Auténoma de Madrid, 2008

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
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Calavera, )., MANUAL PARA LA REDACCION DE INFORMES TECNICOS EN CONSTRUCCION: INFORMES,
DICTAMENES, ARBITRAJES, 22, Intemac, 2009

Cércoles Cubero, Ana Isabel, COMO REALIZAR BUENOS INFORMES: SORPRENDA CON INFORMES CLAROS,
DIRECTOS Y CONCISOS, 12, Fundacion Confemetal, 2007

Garcia Carbonell, Roberto, PRESENTACIONES EFECTIVAS EN PUBLICO: IDEAS, PROYECTOS, INFORMES, PLANES,
OBJETIVOS, PONENCIAS, COMUNICACIONES, 12, Edaf, 2006

Himstreet, William C., GUIA PRACTICA PARA LA REDACCION DE CARTAS E INFORMES EN LA EMPRESA, 12, Deusto,
2000

Sdnchez 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/V12G320V01101
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 Programacién
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 Casteldn
language

Department Enxefiaria de sistemas e automatica
Coordinator Camaiio Portela, José Luis
Lecturers Camafio Portela, José Luis

Lépez Fernandez, Joaquin

E-mail cama@uvigo.es
Web http://faitic.uvigo.es
General Aplicacion practica de técnicas actuais para a programacion de aplicaciéns industriais para *computadores e

description  dispositivos mébiles. Programacion orientada a obxectos en Xava para sistemas *Windows e *Android.

Competencias

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.

C3 CE3 Coflecementos basicos sobre o uso e programacion 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 Aplicacién da informatica no dmbito de estudo.

D7 CT7 Capacidade de organizar e planificar.

D17 CT17 Traballo en equipo.

Resultados de aprendizaxe
Expected results from this subject Training and Learning
Results
Cofiecementos 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
Cofiecer 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
Capacidade 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 Enxefiaria D6
D7
D17
Cofecer os fundamentos do proceso de desenvolvemento de software e as suas diferentes etapas B3 C3 D2
B4 D5
D6
D7
D17
Capacidade 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 excepcidns. Programacién de graficos mediante JavaFX.

Creacién de aplicaciéns para dispositivos mébiles Sistemas Android. Ferramentas de desenvolvemento de aplicacions.
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.

Planificacion

Class hours Hours outside the Total hours
classroom
Practicas de laboratorio 18 9 27
Resolucién de problemas 20 40 60
Leccidn maxistral 12.5 25 37.5
Informe de practicas 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 Atencién personalizada as dubidas do alumnado
Practicas de laboratorio Atencion personalizada &s dubidas do alumnado
Resolucién de problemas Atencién personalizada &s dubidas do alumnado
Tests Description
Informe de practicas Atencién personalizada as dubidas do alumnado
Avaliacion
Description Qualification  Training and
Learning Results
Practicas de Avaliarase as soluciéns achegadas polo alumno na resolucién das 40 B3 C3 D2
laboratorio diferentes practicas de laboratorio propostas B4 D5
D6
D7
D17
Resolucién de Cualificarase a aplicacion dos cofiecementos adquiridos na resolucién 30 B3 C3 D2
problemas 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
soluciéns achegadas B4 D5
D6
D7
D17

Other comments on the Evaluation

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 os requisitos necesarios para superar a materia. Neste caso a cualificacién global no presente curso
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académico serd 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, a
avaliacidén realizarase no laboratorio, mediante o desenvolvemento practico dunha aplicacién similar 4s desenvolvidas
durante o curso.

Bibliografia. Fontes de informacidn

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; 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,

Recomendacidns

Subjects that it is recommended to have taken before
Informatica: Informatica para a enxeflaria/V12G320v01203
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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 Gonzélez de Prado, Begofa

Lecturers Gonzdlez de Prado, Begoiia

E-mail bgp@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.

Competencias

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 de aprendizaxe

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 25 38 63
Aprendizaxe-servizo 2 20 22
Resolucién de problemas 26 10 36
Exame de preguntas obxectivas 4 25 29

*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.
Aprendizaxe-servizo Proporase por parte do profesor un proyecto de Aprendizaxe e servicio en colaboracién coas
entidades Sociais involucradas. Realizarase de maneira individual ou en grupos reducidos.
Resolucién de 0 profesor expén aos alumnos unha serie de problemas para que os traballen e resolvan en clase
problemas €n pequenos grupos.

Atencion 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

Aprendizaxe-servizo Aportarase os alumnos o material e os contactos precisos para o desenrolo do proxecto de
Aprendizaxe en Servicio, asi coma os horarios disponibles para a resolucién das dubidas
correspondentes a iste traballo

Avaliacion

Description Qualification ~ Training and
Learning Results

Resolucién de Proporase ao alumno unha seria de problemas que terd que resolver 40 B4 D2
problemas B6 D5
B7 D8
D9

D10

D14

D17
Exame de preguntas A finalidade desta proba de resposta mdltiple, que figura no 60 B1l D5
obxectivas calendario de exames da Escola, é avaliar o nivel de cofiecementos D7
alcanzado polos alumnos D8
D9

D10

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, utilizaciéon de
aparellos electrénicos non autorizados, por exemplo), considerarase que *elalumno non relne 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 Degree in
programme Industrial
Technologies
Engineering
Descriptors  ECTS Credits Choose Year Quadmester
6 Optional 4th 2nd
Teaching Spanish
language English
Department
Coordinator Pou Saracho, Juan Maria
Lecturers Pou Saracho, Juan Maria
Quintero Martinez, Félix
E-mail jpou@uvigo.es
Web
General (*)Introduction to laser technology and its applications for undergraduate students of the industrial field.
description

Competencies

Code
B10 CG10 Ability to work in a multidisciplinary and multilingual environment.
D10 CT10 Self learning and work.

Learning outcomes

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

. Spherical lenses.

. optical centre of a lens.
. Thin lenses. Ray tracing.
. Thin lenses coupling.

. Mirrors.

. Filters.

. OPtical fibers.

Chapter 6. INDUSTRIAL APPLICATIONS

U, WNRYNOUPR,WNRIARARWUNRERPIUOUDRRWNREREUORRWNRIWNR

. Introduction to laser materials processing
. Introduction to laser cutting and drilling.

. Introduction to laser welding.

. Introduction to laser marking.

. Introduction to laser surface treatments.

Paxina 61 de 76



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
Practices report 1.9 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  The examination will consist of five questions of equal value. Four of them 70 B10 D10
exam will correspond to the contents of theory and the fifth one to the contents
seen in the laboratory practices.
Practices report  The evaluation of the laboratory practices will be carried out by means of 20 B10 D10
the qualification of the corresponding practice reports.
Problem and/or During the course there will be carried out a test of follow-up of the subject 10 B10 D10

exercise solving  that will consist of two questions of equal value.

Other comments on the Evaluation

If some student was resigning officially the continuous assessment that is carried out by means of the test of follow-up of the
subject, 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

Other comments
Requirements: To register for this module the student must have passed or be registered for all the modules of the previous
year.
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In case of discrepancies, the spanish version (castellano) will prevail.
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IDENTIFYING DATA

Energy efficiency and renewable energy for heat use

Subject Energy efficiency
and renewable
energy for heat

use
Code V12G360V01911
Study Degree in

programme Industrial
Technologies
Engineering

Descriptors ECTS Credits

Choose

Year

Quadmester

6

Optional

4th

2nd

Teaching
language

Department

Coordinator

Lecturers

E-mail
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IDENTIFYING DATA
Power electronics

Subject Power electronics
Code V12G360V01912
Study Degree in

programme Industrial
Technologies
Engineering

Descriptors  ECTS Credits Choose Year Quadmester
6 Optional 4th 2nd

Teaching
language
Department
Coordinator
Lecturers
E-mail
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IDENTIFYING DATA
Engineering graphics

Subject Engineering
graphics

Code V12G360V01913

Study Degree in

programme Industrial
Technologies
Engineering

Descriptors  ECTS Credits Choose Year Quadmester
6 Optional 4th 2nd

Teaching
language
Department
Coordinator
Lecturers
E-mail
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IDENTIFYING DATA
Industrial informatics

Subject Industrial

informatics
Code V12G360V01914
Study Degree in

programme Industrial
Technologies
Engineering

Descriptors  ECTS Credits Choose Year Quadmester
6 Optional 4th 2nd

Teaching
language
Department
Coordinator
Lecturers
E-mail
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IDENTIFYING DATA
Basic operations of chemical engineering

Subject Basic operations of
chemical
engineering

Code V12G360V01915

Study Degree in

programme Industrial
Technologies
Engineering

Descriptors  ECTS Credits Choose Year Quadmester
6 Optional 4th 2nd

Teaching
language
Department
Coordinator
Lecturers
E-mail
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IDENTIFYING DATA
Generation and use of electrical energy

Subject Generation and
use of electrical
energy

Code V12G360V01916

Study Degree in

programme Industrial
Technologies
Engineering

Descriptors  ECTS Credits Choose Year Quadmester
6 Optional 4th 2nd

Teaching
language
Department
Coordinator
Lecturers
E-mail
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IDENTIFYING DATA

Quality, safety and environmental management

Subject Quality, safety and
environmental
management

Code V12G360V01917

Study Degree in

programme Industrial
Technologies
Engineering

Descriptors  ECTS Credits

Choose

Year

Quadmester

6

Optional

4th

2nd

Teaching
language

Department

Coordinator

Lecturers

E-mail

Paxina 70 de 76



IDENTIFYING DATA

Practicas externas: Practicas en empresas

Subject Practicas externas:
Practicas en
empresas
Code V12G360V01981
Study Grao en Enxefiaria
programme en Tecnoloxias
Industriais
Descriptors  ECTS Credits Choose Year Quadmester
6 Optional 4 2C
Teaching Castelan
language Galego
Department
Coordinator Urgal Gonzdlez, Begofia
Lecturers
E-mail
Web http://eei.uvigo.es
General Mediante a realizacién de practicas en empresa o alumno poderd aplicar os cofiecementos 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.

Competencias

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 de aprendizaxe

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

empresa.

0 alumno integrarase no contexto organizativo dunha empresa, téndose
que coordinar cos diferentes membros do grupo de traballo ao que sexa

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

Practicas externas

Hours outside the Total hours
classroom
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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Practicas externas 0 alumno integrarase nun grupo de traballo nunha empresa onde terd a oportunidade de pofier en
practica os cofiecementos e as competencias adquiridas durante os seus estudos, e asi
complementar e reforzar a sta formacion.

Atencidn personalizada
Methodologies Description

Practicas externas O alumno dispofierd dun titor na empresa onde fara a stas practicas e dun titor académico.

Avaliacion
Description Qualification  Training and
Learning Results
Practicas Os estudantes en practicas deberdn manter un contacto continuado non sé co 100 Bl
externas seu titor na empresa, senon tamén co seu titor académico. B2
Ao concluir as practicas, os alumnos deberan entregar ao seu titor académico B3
unha memoria final e o informe en documento oficial D6-Informe do estudante. B4

Na avaliacién 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 duracidn 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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IDENTIFYING DATA

Traballo de Fin de Grao

Subject Traballo de Fin de
Grao
Code V12G360V01991
Study Grao en Enxefiaria
programme en Tecnoloxias
Industriais
Descriptors ECTS Credits Choose Year Quadmester
12 Mandatory 4 2C
Teaching Castelan
language Galego
Inglés
Department Enxefaria dos materiais, mecénica aplicada e construcién

Coordinator

Izquierdo Belmonte, Pablo
Comesana Pifeiro, Rafael

Lecturers Collazo Fernandez, Antonio
Rodriguez Castro, Francisco
E-mail pabloizquierdob@uvigo.es
racomesana@uvigo.es
Web
General O Traballo de Fin de Grao (TFG) é un traballo orixinal e persoal que cada estudante realizara de forma
description autédnoma 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 estdn 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.

Competencias

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 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.

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 de aprendizaxe

Expected results from this subject

Training and Learning

Results

Procura, ordenacién e estructuracién de informacién sobre calquera tema.

Bl
B2
B3
B4
B10
B12

D12

Elaboracién dunha memoria na que se recollan, entre outros, os seguintes aspectos: antecedentes,B1
problemdtica ou estado da arte, obxectivos, fases do proxecto, desenvolvemento do proxecto, B2
conclusiéns e lifas futuras.

B3
B4
B10
B12

D4
D12
D13

Desefio de equipos, prototipos, programas de simulacién, etc, segundo especificacidns.

Bl
B2
B3
B4
B10
B12

D12

No momento de realizar a solicitude da defensa do TFG, o alumno deberd xustificar a adquisicién
dun nivel adecuado de competencia en lingua inglesa.

D4
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Contidos

Topic

Proxectos clasicos de enxefieria Poden versar, por exemplo, sobre o desefio e mesmo a fabricacién dun
prototipo, a enxefaria dunha instalacién de producién, ou a implantacién
dun sistema en calquera campo industrial. Polo xeral, neles desenvédlvese
sempre a parte documental da memoria (cos seus apartados de célculos,
especificaciéns, estudos de viabilidade, seguridade, etc. que se precisen
en cada caso), planos, prego de condiciéns e orzamento e, nalglns 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
discusién e valoracion 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 econdémica 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 levard 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
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Recomendacidns

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 sera obxecto de estudo mediante unha aplicacién informatica de deteccién de plaxios.
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IDENTIFYING DATA

Internships/elective

Subject Internships/elective

Code V12G360V01999

Study Degree in Industrial

programme Technologies
Engineering

Descriptors ECTS Credits Choose Year Quadmester
6 Optional 4th 2nd

Teaching  Spanish
language  Galician

Department

Coordinator

Lecturers

E-mail
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