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(*)Escola de Enxenaria de Telecomunicacion

(*)Paxina web
(*)

www.teleco.uvigo.es

(*)Presentacion

The School of Telecommunication Engineering (EET) is a higher education school of the University of Vigo that offers
Bachelor's degrees, Master's degrees and Doctoral programs in the fields of Telecommunications Engineering.

Bachelor[Js Degree in Telecommunication Technologies Engineering (EUR-ACE®).

The mail goal of the BachelorJs Degree in Telecommunication Technologies Engineering is to form professionals at the
forefront of technological knowledge and professional competences in telecommunication engineering. This Bachelor has
been recognized with the best quality seals, like the EUR-ACE[Js. It has a bilingual option: up to 80% of the degree

credits can be taken in English.

http://teleco.uvigo.es/images/stories/documentos/gett/degree_telecom.pdf

www: http://teleco.uvigo.es/index.php/es/estudios/gett

Master in Telecommunication Engineering

The Master in Telecommunication Engineering is a Master's degree that qualifies to exercise the profession of
Telecommunication Engineer, in virtue of the established in the Order CIN/355/2009 of 9 of February.

http://teleco.uvigo.es/images/stories/documentos/met/master_telecom_rev.pdf

www: http://teleco.uvigo.es/index.php/es/estudios/mit

Interuniversity Masters

The current academic offer includes interuniversity master[Js degrees that are closely related to the business sector:
Master in Cybersecurity: www: https://www.munics.es/

Master in Industrial Mathematics: www: http://m2i.es

International Master in Computer Vision: www: https://www.imcv.eu/

(*)Equipo directivo

MANAGEMENT TEAM
Director: iﬁigo Cuifias Gémez (teleco.direccion@uvigo.es)
Subdireccién de Relaciones Internacionales: Enrique Costa Montenegro (teleco.subdir.internacional@uvigo.es)

Subdireccién de Extensién: Francisco Javier Diaz Otero (teleco.subdir.extension@uvigo.es)
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Subdireccién de Organizacién Académica: Manuel Fernandez Veiga (teleco.subdir.academica@uvigo.es )
Subdireccién de Calidad: Loreto Rodriguez Pardo (teleco.subdir.calidade@uvigo.es )

Secretaria y Subdireccién de Infraestruturas: Miguel Angel Dominguez Gémez (teleco.subdir.infraestructuras@uvigo.es )

BACHELOR[]S DEGREE IN TELECOMMUNICATION TECHNOLOGIES ENGINEERING
General coordinator: Rebeca Diaz Redondo (teleco.grao@uvigo.es)

http://teleco.uvigo.es/images/stories/documentos/comisions/membros_comisions_grao.pdf

MASTER IN TELECOMMUNICATION ENGINEERING
General coordinator: Manuel Fernandez Iglésias (teleco.master@uvigo.es)

http://teleco.uvigo.es/images/stories/documentos/comisions/membros_comisions_master.pdf

MASTER IN CYBERSECURITY
General coordinator: Ana Fernandez Vilas (camc@uvigo.es)

http://teleco.uvigo.es/images/stories/documentos/comisions/membros_comisions_master_ciberseguridade.pdf

MASTER IN INDUSTRIAL MATHEMATICS
General coordinator: Elena Vazquez Cenddn (USC)
UVigo coordinator: José Durany Castrillo (durany@dma.uvigo.es)

http://www.m?2i.es/?seccion=coordinacion

INTERNATIONAL MASTER IN COMPUTER VISION
General coordinator: Xose Manuel Pardo Lépez (USC)
UVigo coordinator: José Luis Alba Castro (jalba@gts.uvigo.es)

https://www.imcv.eu/legal-notice/

Degree in Telecommunication Technologies Engineering-English
teaching

Subjects

Year 1st

Code Name Quadmester Total Cr.

V05G306V01101 Mathematics: Calculus 1 1st 6

V05G306V01102 Mathematics: Linear algebra  1st 6
Physics: Fundamentals of

V05G306V01103 Mechanics and 1st 6
Thermodynamics

V05G306V01104 Business: Company 1st 6
Fundamentals

V05G306V01105 Programming | 1st 6
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V05G306V01106 Mathematics: Calculus 2 2nd 6

VO5G306V01107 Mather_natlcs: Probability and ond 6
Statistics

V05G306V01108 Phy5|_cs: Analysis of Linear ond 6
Circuits
Informatics: Computer

V05G306V01109 . 2nd 6
Architecture

V05G306V01110 Programming Il 2nd 6

Year 2nd

Code Name Quadmester Total Cr.

V05G306V01201 PhyS|cs:.FundamentaIs of 1st 6
electronics

V05G306V01202 Physics: Fields and Waves 1st 6

V05G306V01203 Digital electronics 1st 6

V05G306V01204 Data Communication 1st 6

V05G306V01205 Digital Signal Processing 1st 6

V05G306V01206 Electronic technology 2nd 6

V05G306V01207 Electromagnetic Transmission 2nd 6

V05G306V01208 Signal '.I'ransmiss.ion and 2nd 6
Reception Techniques

VO5G306V01209 Fundamentals of Sound and >nd 6
Image

V05G306V01210 Computer Networks 2nd 6

Year 3rd

Code Name Quadmester Total Cr.

V05G306V01301 Internet Services 1st 6

V05G306V01302 Progrgmmable Electronic 1st 6
Circuits

V05G306V01303 Operating Systems 1st 6

V05G306V01304 Data Netyvorks: Technology Ist 6
and Architecture

V05G306V01305 Network Security 1st 6

V05G306V01306 D|str|buteq and Concurrent ond 6
Programming

V05G306V01307 Network and Switching ond 6
Theory

V05G306v01308 Multimedia Networks 2nd 6

V05G306V01309 Information Systems 2nd 6

V05G306V01310 Architectures and Services 2nd 6

V05G306V01311 Analogue Electronics 1st 6

V05G306V01312 EIectromc Systems for Signal 1st 6
Processing

VO5G306V01313 Eng!neermg of Electronic Ist 6
Equipment

V05G306V01314 Data Acquisition Systems 2nd

V05G306V01315 Power Electronics 2nd 6

V05G306V01316 Electronic Instrumentation 2nd 6

and Sensors
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V05G306V01317 Microelectronics Design 2nd 6

V05G306V01318 EIectromg Sy.stems for Digital ond 6
Communications

V05G306V01319 Radio Frequency Circuits 1st 6

VO05G306V01320 Radio Communication 1st 6
Systems

V05G306V01321 Multimedia Signal Processing 1st

V05G306V01322 Microwave Circuits 2nd 6

V05G306V01323 Radio Spectrum Management 2nd

V05G306V01324 Principles of Digital 2nd 6
Communications

V05G306V01325 Optical Telecommunication 2nd 6
Infrastructures

V05G306V01326 Wireless Systems and 2nd 6
Networks

V05G306V01327 Fungiamgntals of Acoustics 1st 6
Engineering

V05G306V01328 Sound Processing 1st 6

V05G306V01329 Video and Television 1st 6

V05G306V01330 Room Acoustics 2nd 6

V05G306V01331 Interactive Audio Systems 2nd 6

V05G306V01332 Imaging Systems 2nd 6

V05G306V01333 Fundamentals of Image 2nd 6
Processing

V05G306V01334 Design of audiovisual 2nd 6
installations

Year 4th

Code Name Quadmester Total Cr.

V05G306V01401 Multimedia services 1st 6

V05G306V01402 Wireless and mobile networks 1st 6

V05G306V01403 Intelligent systems 1st 6
programming

V05G306V01404 Integrated systems design 1st

V05G306V01405 New computerised services  1st 6

V05G306V01406 Application Design with 1st 6
micro-controllers

V05G306V01407 Optoelectronic devices 1st 6
Design and synthesis of

V05G306V01408 digital systems 1st 6

V05G306V01409 Advanced electronic sensors  1st 6

V05G306V01410 Industrial Communications 1st

V05G306V01411 Remote sensing 1st

V05G306V01412 Navigation systems and 1st 6
satellite communications

V05G306V01413 Digital processing in real time 1st 6

V05G306V01414 Digital Communications 1st 6

V05G306V01415 Basics of bioengineering 1st 6

V05G306V01416 Image and video analysis 1st 6
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Video games and virtual

V05G306V01417 reality 1st 6
V05G306V01418 Advanced acoustics 1st 6
V05G306V01419 messurement techniques 1 6
V05G306V01420 Audiovisual production CGlI 1st 6
V05G306V01421 Mobility | 1st 6
V05G306V01422 Mobility I 1st 6
V05G306V01423 Mobility Il 1st 6
V05G306V01424 Mobility IV 1st 6
V05G306V01425 Mobility V 1st 6
V05G306V01426 Technology Management 2nd 6
V05G306V01427 Projects Lab 2nd 12
V05G306V01981 Externships: Internships | 1st 6
V05G306V01982 Externships: Internships Il 1st 6
V05G306V01991 Final Year Dissertation 2nd 12

Paxina 5 de 345



IDENTIFYING DATA
Mathematics: Calculus 1
Subject Mathematics:

Calculus 1
Code V05G306V01101
Study Degree in

programme Telecommunication
Technologies
Engineering-English

teaching
Descriptors ECTS Credits Type Year Quadmester
6 Basic education 1st 1st

Teaching  Spanish

language Galician

Department

Coordinator Gonzélez Rodriguez, Ramén

Lecturers  Calvo Ruibal, Natividad
Fernédndez Manin, Generosa
Gonzélez Rodriguez, Ramén

E-mail rgon@dma.uvigo.es
Web http://moovi.uvigo.gal
General The aim of this subject is to introduce the student in the basic techniques of Differential Calculus in one and

description several real variables and its applications.
At the end of the semester it is expected that students have achieved the understanding of the basic concepts,
handle the usual differential operators of the mathematical physics and learn the techniques of differential
calculus for the determination of extremes local approximation of functions and numerical solution of systems of
equations. Besides, the student will learn to handle some computer programs of symbolic calculation and
graphic representation.

Competencies

Code

CG3 CG3: The knowledge of basic subjects and technologies that enables the student to learn new methods and
technologies, as well as to give him great versatility to confront and adapt to new situations

CG4 CG4: The ability to solve problems with initiative, to make creative decisions and to communicate and transmit
knowledge and skills, understanding the ethical and professional responsibility of the Technical Telecommunication
Engineer activity.

CE1 CE1/FB1: The ability to solve mathematical problems in Engineering. The aptitude to apply knowledge about linear
algebra, geometry, differential geometry, differential and integral calculus, differential and partial differential
equations; numerical methods, numerical algorithms, statistics and optimization

CT2 CT2 Understanding Engineering within a framework of sustainable development.

CT3 CT3 Awareness of the need for long-life training and continuous quality improvement, showing a flexible, open and
ethical attitude toward different opinions and situations, particularly on non-discrimination based on sex, race or
religion, as well as respect for fundamental rights, accessibility, etc.

Learning outcomes

Learning outcomes Competences
Understanding of the basic concepts of the differential calculation in one and several variables. CG3 CEl CT2
CG4 CT3
CEl

Knowledge and handle of the usual differential operators of the mathematical physics.

Knowledge and handle of the technicians of differential calculation for the research of extremes, CG4 CEl CT2
the local approximation of functions and the numerical resolution of systems of equations.

Knowledge of some computer program of symbolic calculation and graphic representation. CG3 CT3
Contents

Topic

Topic 1. Introduction. Sets of numbers and functions of one variable.

Topic 2. Continuity of functions of one variable.  Limit of a function in a point. One-sided limits. Continuity. The

intermediate value theorem. Bolzano's theorem. The bisection method.
Topic 3. Continuity of functions of several n-dimensional space. Scalar product, norm. Vector product. Functions of
variables. several variables. Limits. Continuity. Bolzano's theorem.

Topic 4. Coordinate systems for the plane and Polar, cylindrical, and spherical coordinates.
space.
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Topic 5. Derivatives of functions of one variable Derivatives of a function in a point. Derivative function, successive

and applications of the derivative. derivatives, properties. Chain rule. Implicit differentiation. Derivative of
inverse functions. Maxima and minima. Mean value theorem. L'Hopital's
rule. Local study of the graph of a function. Taylor polynomials. Newton's

method.
Topic 6. Differential of functions of several Directional derivatives. Partial derivatives. Jacobian matrix. The chain rule.
variables. Higher order derivatives. Differential operators.
Topic 7. Applications of the differential calculus. Extreme values. Extreme values with equality constraints. Newton's
method.
Planning
Class hours Hours outside the Total hours
classroom
Lecturing 38 66.5 104.5
Problem solving 10 14 24
Laboratory practical 2 1.5 3.5
Problem and/or exercise solving 4 8 12
Problem and/or exercise solving 2 4 6

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

Methodologies

Description
Lecturing The teacher will expose the theoretical contents of the matter.

Through this methodology competencies CG3, CE1 and CT3 are developed.
Problem solving The teacher will solve problems and exercises of each of the topics and the student will have to
solve similar exercises.

Through this methodology competencies CG3, CG4, CE1, CT2 and CT3 are developed.
Laboratory practical The students will use computer tools (Maxima and/or Matlab) to solve exercises and apply the
knowledge achieved in the theoretical classes.

Through this methodology competencies CG3, CG4, CE1, CT2 and CT3 are developed.

Personalized assistance
Methodologies Description

Lecturing The teacher will discuss personally the doubts and queries of the students in the schelude of personal
tutorials in person, whenever this is possible, and also by the distance learning method, through
appointment modality, using the telematic means provided by the Universidade of Vigo.

Problem solving The teacher will discuss personally the doubts and queries of the students in the schelude of personal
tutorials in person, whenever this is possible, and also by the distance learning method, through
appointment modality, using the telematic means provided by the Universidade of Vigo.

Assessment

Description Qualification Evaluated

Competencess

Problem and/or exercise First session (1 hour): Topics 1 and 2. 10 CG3 CEl
solving CG4

Second session (1 hour): Topics 3 and 4. 12.5

Third session (1 hour): Topic 5. 10

Fourth session (1 hour): Topic 6. 17.5

The four previous sessions give 50% of the course mark.

Individual assessment. 50
Problem and/or exercise Final exam on topics 4, 6, and 7 of the subject. Its grading will 50 CG4 CEl
solving be 50% of the course mark.

Individual assessment.

Other comments on the Evaluation
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Following the guidelines of the degree, two evaluation systems will be offered to the students: continuous assessment or
exam-only assessment.

1. Continuous assessment

In order to opt for continuous assessment the student should complete a registration form for this type of evaluation and
deliver it to the course Mathematics: Calculus 1 in Moovi platform before the date in which the second session will take
place. After then it will not be possible to change the option of evaluation. Continuous assessment consists of the previous
four one-hour sessions detailed and a final exam. If a student cannot attend a particular test on the date for which it is
scheduled, he or she will miss that test.

In this case, the final grading for a student is given by the formula:

N = (1/10) x C + (5/10) x E

C: grading, between 0 and 50, obtained as the sum of the marks of the four one-hour sessions.
E: grading, between 0 and 10, obtained in the final exam on the topics 4, 6, and 7 of the subject.

In this mode, a student has successfully completed the course when N is greater than or equal to 5. Gradings obtained in
the tests will be valid only for the academic year in which they are done.

2. Exam-only assessment and end-of-program call

Those students who do not choose to be graded by continuous assessment, will be graded by means of a final exam (topics:
1,2, 3,4,5, 6, and 7) which will not necessarily be the same as the one for the students who chose continuous assessment.
This exam will be graded in a scale of 10 points and the passing grade cutoff will be 5.

3. Second call

On the day of this second final exam, the students who were graded by continuous evaluation may choose to be graded
exclusively by this second exam or to be graded taking into account the points obtained in their continuous evaluation by
the same formula used earlier, that is:

NR= (1/10) x C + (5/10) x D

C: Mark, between 0 and 50, obtained as the sum of the gradings of the one-hour sessions.

D: Mark, between 0 and 10, obtained in an exam on the topics 4, 6, and 7 of the subject.

In this mode, a student has successfully completed the course when NR is greater than or equal to 5.

Those students who choose to be graded exclusively by the second final exam on topics: 1, 2, 3, 4, 5, 6, and 7 which will not
necessarily be the same as the one for the students who made the other choice. This exam will be graded in a scale of 10
points and the passing grade cutoff will be 5.

4. Qualification of "No Presentado"

A student will obtain a qualification of "No Presentado" if the student did not choose continuous evaluation and did not
attend the final exams.

5. Ethical behaviour

It is expected a correct and ethical behavior of all students in all written tests and exams, which are meant to truly reflect
the knowledge and abilities attained by each student. Any unethical behavior detected in a particular test (such as copying
or using prohibited material) will result in a grading of 0 in that test and the incident will be reported to the corresponding
academic authorities for prosecution.

6. English Friendly

English Friendly subject: International students may request from the teachers: a) materials and blbliographic references in
English, b) tutoring sessions in English, ¢) exams and assesments in English.

Sources of information

Basic Bibliography

J. Stewart, Calculo de una variable: conceptos y contextos., 42 edicién, Cengage Learning, 2011
E. Marsden y A.]. Tromba, Calculo vectorial, 62 edicidn, Pearson, 2018

Complementary Bibliography
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Recommendations

Subjects that continue the syllabus

Physics: Analysis of Linear Circuits/V05G301V01108
Mathematics: Calculus 2/V05G301V01106

Mathematics: Probability and Statistics/V05G301vV01107
Physics: Fields and Waves/V05G301V01202

Digital Signal Processing/V05G301V01205
Electromagnetic Transmission/V05G301vV01207

Subjects that are recommended to be taken simultaneously
Mathematics: Linear algebra/V05G301V01102

Contingency plan

Description

In the case of online tuiton the planning of the course will keep on being the same. The attention to the students will make

only by telematic means using the platforms that the University of Vigo will put to the service of the university community.

The evaluation will be coincident with the contained in the point 7 of this guide. The assessment test will make all using the
quoted platforms.

Finally some new bibliographical resources available in the telematics platform of the University should be provided to the
students.
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IDENTIFYING DATA
Mathematics: Linear algebra
Subject Mathematics: Linear

algebra
Code V05G306V01102
Study Degree in

programme Telecommunication
Technologies
Engineering-English

teaching
Descriptors ECTS Credits Type Year Quadmester
6 Basic education 1st 1st
Teaching  Spanish
language
Department

Coordinator Martin Méndez, Alberto Lucio
Lecturers  Bajo Palacio, Ignacio
Calvo Ruibal, Natividad
Martin Méndez, Alberto Lucio

E-mail amartin@dma.uvigo.es
Web http://moovi.uvigo.gal/
General The subject Linear Algebra is taught in the first four-month period of the first course of the Grado en Ingenieria

description de Tecnologias de Telecomunicacién, with the main objective of providing students with a clear understanding
of the complex numbers, systems of linear equations and elementary techniques of matrix algebra as well as an
introduction to the fundamental concepts of Vector Spaces which will be needed in later subjects. Special
attention will be paid to the applications of Linear Algebra.

Competencies

Code

CG3 CG3: The knowledge of basic subjects and technologies that enables the student to learn new methods and
technologies, as well as to give him great versatility to confront and adapt to new situations

CG4 CG4: The ability to solve problems with initiative, to make creative decisions and to communicate and transmit
knowledge and skills, understanding the ethical and professional responsibility of the Technical Telecommunication
Engineer activity.

CE1 CE1/FB1: The ability to solve mathematical problems in Engineering. The aptitude to apply knowledge about linear
algebra, geometry, differential geometry, differential and integral calculus, differential and partial differential
equations; numerical methods, numerical algorithms, statistics and optimization

CT2 CT2 Understanding Engineering within a framework of sustainable development.

CT3 CT3 Awareness of the need for long-life training and continuous quality improvement, showing a flexible, open and
ethical attitude toward different opinions and situations, particularly on non-discrimination based on sex, race or
religion, as well as respect for fundamental rights, accessibility, etc.

Learning outcomes

Learning outcomes Competences

Skill development the basic operations of matrix algebra. CG3 CEl CT2
CG4 CT3

Knowledge of numerical methods for solving systems of linear equations and knowledge of the CG3 CT3

basic concepts involving vector spaces and linear maps.

Knowledge of the properties of vector spaces with inner product. CEl

Skill development some applications of linear algebra: the method of least squares, singular value CG3 CEl CT3
decomposition and classification of quadratic forms

To know the arithmetic of complex numbers. CG3 CEl CT2
CG4 CT3

Contents

Topic

Topic 1. Complex numbers. Operations with complex numbers. Geometric concepts associated with

complex numbers. Euler's formula and its consequences.
Topic 2. Matrices, determinants and systems of ~ Matrix operations: addition, scalar multiplication and product of matrices.
linear equations Matrix inverse. Block matrices. Determinants. Systems of linear equations.
Elementary row operations and Gauss method. Numerical methods for
systems of linear equations.
Topic 3. Vector Spaces and Linear Linear independence. Subspaces. Basis. Dimension. Rank of a system of
transformations vectors and rank of a matrix. Introduction to linear transformations. Matrix
of a linear transformation.
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Topic 4. Matrix diagonalization.

diagonalizable matrices.

Eigenvalues and eigenvectors. Eigenspace. Matrix diagonalization and

Topic 5. Orthogonallity.

Real Euclidean inner product. Complex Hermitian inner product.

Orthogonallity. Gram-Schmidt. Unitary Diagonalization. Singular value
decomposition. Matrix rank reduction. The method of least squares.

Quadratic forms.

Planning

Class hours Hours outside the Total hours

classroom

Laboratory practical 2 2 4
Lecturing 38 76 114
Problem solving 9 9 18
Problem and/or exercise solving 5 5 10
Essay questions exam 2 2 4

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

Methodologies

Description

Laboratory practical

Solving assigned exercises and model problems. Use of the computer tool MATLAB.

Through this methodology the competences CG3, CG4, CE1, CT2 and CT3 are developed.

Lecturing

Explanation and development by the teacher of the contents of the various topics in the syllabus.

Through this methodology the competences CG3, CE1 and CT3 are developed.

Problem solving

Resolution by part of the professor of suitable exercises adapted to each topic.

The students will also have to take part in the resolution of exercises in order to strengthen their

knowledge.

Through this methodology the competences CG3, CG4, CE1, CT2 and CT3 are developed.

Personalized assistance

Methodologies

Description

Problem solving

Personalized tutoring will be available from all the teachers of the subject.

Laboratory practical

Personalized tutoring will be available from all the teachers of the subject.

Lecturing

Personalized tutoring will be available from all the teachers of the subject.

Tests

Description

Problem and/or exercise solving Personalized attention will be available for assistance in the revision of tests and exams.

Assessment
Description Qualification Evaluated
Competencess
Problem and/or Continuous evaluation consists in four short tests to be given in the 50 CG3 CEl
exercise solving class hour. The approximate planning will be the following: CG4

1. Exam of topic 1.

2. Exam of topic 2 and 3.

3. Exam of topic 4.

4. Exam of topic 5.

All the tests will have a weight of 12,5% in the final grade.

The total weight of the continuous evaluation in the final grade will
therefore be of 50%.

The planning of the different intermediate evaluation tests will be
approved in an Academic Commission of Degree and it will be
available at the beginning of the semester.

Essay questions
exam

A written two-hour exam of topics 1, 2, 3, 4, and 5 at the end of the
semester in date, time and venue determined in the official exams
calendar of the School.

50 CG3 CEl
CG4

Other comments on the Evaluation

First call:
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Continuous assessment:
The final grade is calculated by the formula:
M = max {EF, (1,25x (E1 + E2 + E3 + E4)) + 5EF)/10}

where E1, E2, E3 y E4 are the points, in a scale 0 to 10, obtained in the four tests of the continuous evaluation and where
EF represents the points, in a scale 0 to 10, obtained in the final exam. A passing grade is N greater or equal to 5. Before
doing each test, the procedure and date of revising the grading of that test will be announced. After the test, the grades will
be announced in a reasonable amout of time. If a student, for any circumstance, cannot attend a particular test on the date
for which it is scheduled, he or she will miss that test and it will not be repeated.

The points obtained in the tests of continuous evaluation will be valid only for the academic year in which they are obtained.
Eventual assessment:

The students who do not choose to be graded by continuous evaluation, will be graded by means of a final exam of all the
topics of the subject. This exam will be graded in a scale of 10 points and the passing grade cutoff will be 5.

Second call:

The students who at the end of the semester do not obtain a passing grade will have the opprtunity of writing a second final
exam on date, time and venue determined in the official exams calendar of the School. This exam will cover topics 1, 2, 3, 4
and 5. The final grade is calculated by the formula

M = max {EFR, (1,25 x (E1 + E2 + E3 + E4)) + 5EFR)/10}
where now EFR is the grade, in a scale 0 to 10, in the second final.

Remark: During the exam correction period some students could be contacted by phone or telematically by the teacher to
clarify aspects of their answers; in that case, such answers may have an impact on the exam grade.

"No presentado":

A student will obtain a grade of "No Presentado" in the first edition of the final grades if that student did not attend the final
exam.

A student will obtain a grade of "No Presentado" in the second edition of the final grades if and only if that student obtained
"No Presentado" in the first edition and did not attend the second final.

Extraordinary call:

The students which attend the Extraordinary call will write an exam covering topics 1, 2, 3, 4 and 5 which will be graded in a
scale of 10 points and the passing grade cutoff will be 5. Individual assessment.

Ethical Behavior:

It is expected a correct and ethical behavior of all students in all written tests and exams, which are meant to truly reflect
the knowledge and abilities attained by each studen. Any unethical behavior detected in a particular test (such as copying or
using prohibited material) will result in a grading of 0 in that test and the issue of the corresponding report for the School
Director's Office.

Sources of information

Basic Bibliography

D. Poole, Algebra lineal: Una introduccién moderna, 978-9706865953, 22, Cengage Learning Editores S.A., 2006

L. Merino; E. Santos, Algebra lineal con métodos elementales, 9788497324816, 12, Paraninfo, 2006

J. de Burgos, Algebra lineal y geometria cartesiana, 84-481-2437-5, 22, McGraw-Hill/Interamericana de Espafia, S. A. U.,
2000

Complementary Bibliography

D. C. Lay, Algebra lineal y sus aplicaciones, 978-970-26-0906-3, 32, Pearson Educacién, 2007

Recommendations

Subjects that continue the syllabus

Physics: Analysis of Linear Circuits/V05G301V01108
Mathematics: Calculus 2/V05G301V01106

Physics: Fields and Waves/V05G301V01202
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Subjects that are recommended to be taken simultaneously
Mathematics: Calculus 1/V05G301V01101

Contingency plan

Description

If teaching is totally online, continuous evaluation consists in two short tests and also some homework. The approximate
planning of the two tests will be the following:

1. Exam of topics 1, 2 and 3.

2. Exam of topics 4 and 5.

Bothn tests will have a weight of 20% in the final grade and the homework will have a weight of 10% in the final grade.

The total weight of the continuous evaluation in the final grade will therefore be of 50%.

The planning of the different intermediate evaluation tests will be approved in an Academic Commission of Degree and it will
be

available at the beginning of the semester.

The teaching and the rest of the evaluation will follow its planning, but it will be carried out through the technical means
provided by the UVIGO
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IDENTIFYING DATA

Physics: Fundamentals of Mechanics and Thermodynamics

Subject Physics:
Fundamentals of
Mechanics and
Thermodynamics

Code V05G306V01103

Study Degree in

programme Telecommunication
Technologies
Engineering-English

teaching
Descriptors ECTS Credits Type Year Quadmester
6 Basic education 1st 1st
Teaching  English
language
Department

Coordinator Chiussi, Stefano
Lecturers  Chiussi, Stefano
Fernandez Doval, Angel Manuel

E-mail schiussi@uvigo.es
Web http://moovi.uvigo.gal
General Introduction to the basic concepts on the general laws of Mechanics and Thermodynamics as well as to their

description application to the resolution of problems in engineering.

"English Friendly" subject. International students may request from the lecturers: a) materials and bibliographic
references in English, b) tutoring sessions in English, c) tests and assessments in English.

Competencies

Code

CG3 CG3: The knowledge of basic subjects and technologies that enables the student to learn new methods and
technologies, as well as to give him great versatility to confront and adapt to new situations

CG5 CG5: The knowledge to perform measurements, calculations, assessments, appraisals, technical evaluations, studies,
reports, task scheduling and similar work to each specific telecommunication area.

CG6 CG6: The aptitude to manage mandatory specifications, procedures and laws.

CE3 CE3/FB3: Comprehension and command of basic concepts about the general laws of mechanics, thermodynamics,
electromagnetic fields and waves and electromagnetism and their application to solve Engineering problems.

CT3 CT3 Awareness of the need for long-life training and continuous quality improvement, showing a flexible, open and
ethical attitude toward different opinions and situations, particularly on non-discrimination based on sex, race or
religion, as well as respect for fundamental rights, accessibility, etc.

Learning outcomes

Learning outcomes Competences
Understanding and mastering of the basic concepts on the general laws of Mechanics and of CG3 CE3
Thermodynamics.
Ability to use the basic instrumentation to measure physical quantities. CG3 CE3 CT3
CG5
CG6
Ability to evaluate experimental data. CG3 CE3
CG5
Ability to solve the elementary technical problems in engineering. CG3 CE3
Contents
Topic
1.- Physical quantities and units. The International
System.

2.- Vectorial tools for Mechanics.

3.- Point Kinematics.

4.- Point Kinetics.

5.- Statics.

6.- Oscillations.

7.- Wave motion.

8.- Zero principle of Thermodynamics.
Temperature.

9.- First principle of Thermodynamics.
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10.- Second principle of Thermodynamics.

Lab 1.- Measurement instruments. Error and
uncertainty. Estimation of uncertainties in direct
measurements.

Lab 2.- Measurement of the reaction time to a
given stimulus. Measurement of the gravitational
acceleration by means of a pendulum. Estimation
of uncertainty in indirect measurements.

Lab 3.- Verification of Hooke's Law. Linear fit.

Lab 4.- Longitudinal and transversal standing
waves. Measurements by linearization of non-
linear relations and linear fit. Graphical
representation of measurement results.

Lab 5.- Simple harmonic motion. Free standing
oscillation of a spring. Measurements by
linearization of non-linear relations and linear fit.
Graphical representation of measurement results.

Planning

Class hours Hours outside the Total hours

classroom

Lecturing 28 34 62
Problem solving 15.5 46.5 62
Laboratory practical 9 13.5 22.5
Essay questions exam 1 0 1
Problem and/or exercise solving 1.25 0 1.25
Report of practices, practicum and external practices1.25 0 1.25

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

Methodologies

Description

Lecturing Prior personal work:

-Preliminary reading of the proposed bibliography on the subject.

During the lectures:

-Presentation of theoretical concepts.

-Application of the theoretical concepts to simple cases and situations.

-Experimental demonstrations.

-Audiovisual presentations.

Ulterior personal work:

-Revision of theoretical concepts.
-Solving of questions and exercises from the bibliography.

-Consult the bibliography.

-ldentification of weak points which require tutorial aid.

Through this methodology, competencies CG3, CE3, CG5, CG6 are worked out.

Problem solving Solving of average-difficulty problems involving one or more theoretical concepts.

During the lectures:

-Presentation of solving strategies and techniques by solving example-problems.

Personal work:

-Solving of problems from the bibliography.

-ldentification of weak points which require tutorial aid.

Through this methodology, competencies CG3, CE3, CG5, CG6 are worked out.
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Laboratory practical Prior personal work:
-Preparation of the practical session by studying the corresponding guide and reviewing the theory.

During the practical session:

-Description of the experiment highlighting which theoretical concepts are involved.
-Training on material and instrumentation handling.

-Execution of the experiment.

-Preliminary result processing.

Ulterior personal work:

-Processing and analysis of the results.
-Weak-point identification.

-Consult the bibliography.

Through this methodology, competencies CG3, CE3, CG5, CG6 and CT3 are worked out.

Personalized assistance
Methodologies Description

Lecturing Questions will be solved by the lecturers in their respective tuitional-aid time. Tutoring sessions will
be held: individually or in small groups (typically of two or three students), by appointment to the
corresponding lecturer (unless stated otherwise) and, preferably, in the place and timetable of the
corresponding lecturer which will be published at the beginning of the semester. The appointment
shall be arranged either by e-mail or in person at the beginning or end of a lecture.

Problem solving Questions will be solved by the lecturers in their respective tuitional-aid time. Tutoring sessions will
be held: individually or in small groups (typically of two or three students), by appointment to the
corresponding lecturer (unless stated otherwise) and, preferably, in the place and timetable of the
corresponding lecturer which will be published at the beginning of the semester. The appointment
shall be arranged either by e-mail or in person at the beginning or end of a lecture.

Laboratory practical Questions will be solved by the lecturers in their respective tuitional-aid time. Tutoring sessions will
be held: individually or in small groups (typically of two or three students), by appointment to the
corresponding lecturer (unless stated otherwise) and, preferably, in the place and timetable of the
corresponding lecturer which will be published at the beginning of the semester. The appointment
shall be arranged either by e-mail or in person at the beginning or end of a lecture.

Assessment
Description Qualification Evaluated
Competencess
Essay questions exam Solving of questions related to the theoretical concepts of the 30 CG3
topics in both the classroom and laboratory syllabi. CG5
CG6
Problem and/or exercise (Problem solving) 52 CG3 CE3
solving Solving of simple exercises related to the theoretical concepts of CG5
the topics in the syllabus. CG6
Solving of problems involving one or more theoretical topics.
Report of practices, Execution of real and simulated measurements. Real- and 18 CG3 CT3
practicum and external simulated-measurement result processing. CG5
practices CG6

Other comments on the Evaluation

(This is a translation, in case of any discrepancy or dispute, the original Spanish version shall prevail.)

Following the particular guidelines of this degree, the students taking this subject will be offered two alternative assessment
systems: continuous assessment and single assessment.

It will be assumed that a student chooses continuous assessment if he or she takes and hands the third assessment exercise
in (see §1.1) and that he or she chooses single assessment if he or she does not hand the aforementioned exercise in. Once
the results of this exercise are handed in, it will be understood that the student has taken the current term's examination
call and he or she will be qualified in the first assessment chance of the regular call according to the criteria that are detailed
in §2.1, regardless of whether he or she takes the End of Semester Examination or not.

Proper ethical behaviour is requested from the students. In the event that the lecturers in charge of the assessment notice
unethical behaviour (cheating, plagiarism, introduction or use of means not permitted by the rules and instructions for the
assessment exercises and tests, etc.), the student will be regarded as not meeting the necessary requirements to pass the
subject. In this case, the student will be assigned an overall grade of 0 (zero points) for the current academic year and the
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fact will be communicated to the head of the Centre to take appropriate measures.
1. ASSESSMENT TESTS
1.1. CONTINUOUS ASSESSMENT INTERMEDIATE EXERCISES

The schedule of the exercises will be approved in a "Comision Académica de Grado" (CAG) and made available by the
beginning of each semester. These exercises are not retakeable, i.e., they can be only taken in the scheduled dates. The
examinations (§1.2) allow recovering part of the lost marks up to reach the maximum overall grade (see §2.1).

As a general rule, the marks of each exercise will be published before the next one. The marked exercises may be revised,
during the tutorial-aid hours of the corresponding lecturer, along the fourteen days following the publication date of the
marks.

The marks obtained in the exercises will be only valid for the two assessment chances of the regular call (see §2.1) of the
academic term the exercises have been taken.

Three exercises will be scheduled:

LC1 and LC2) Experimental laboratory exercises comprising the execution of actual measurements and the processing of the
results, consisting in taking an experimental laboratory class, individually processing (during the last 30 minutes) the
assessable results which will be specified in the corresponding experiments guide and handing them in at the end of the
class (marks LC1 and LC2 between 0 and 1 point for each of the exercises).

TC) Combined individual test with questions and exercises. Questions about theoretical concepts and solving of elementary
cases and situations related to the topics in the classroom syllabus (mark TC between 0 and 1 point). Length: 30 minutes
during one of the theory or problem-solving lectures.

The exercises not taken by the student will be marked with 0 (zero points).

1.2. EXAMINATIONS

Combined individual tests with:

Tx) Questions and exercises, (mark Tx between 0 and 5 points distributed among them).

Px) Solving of one or two problems, (mark Px between 0 and 3,4 points distributed between them).

Lx) Solving of a laboratory problem comprising the execution of real or simulated measurements and the processing of the
results (mark Lx between 0 and 1,6 points).

The parts of the examination that the student does not hand in will be marked with 0 (zero points).

Length: 2 hours in each of the dates officially assigned for the subject in the examinations schedule of the Centre.
1.2.1. Regular examinations

- First assessment chance: End-of-Semester Examination x = F (marks TF, PF, LF)

- Second assessment chance: Resit Examination x = R (marks TR, PR, LR)

1.2.2. Special examination

- End-of-studies call: End-of-Studies Examination x = E (marks TE, PE, LE)

2. REGULAR ASSESSMENT CALL GRADING

2.1. CONTINUOUS ASSESSMENT option

2.1.1. Combined experimental laboratory mark (LLx)

For each of the assessment chances the combined experimental laboratory mark will be calculated as the sum of marks LC1
and LC2 from continuous assessment (§1.1) and mark Lx from the corresponding examination. If this sum results greater
than 2 (two points) its value will be truncated to 2 (two points).

LLx = min {LC1 + LC2 + Lx, 2}
2.1.2. Overall grade

For each of the assessment chances the overall grade will be calculated as the sum of the marks of:
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Tx) The questions and exercises part of the corresponding examination (§1.2.1).

TC) The questions and exercises continuous assessment test (§1.1).

Px) The problem solving part of the corresponding examination (§1.2.1).

LLx) The corresponding combined experimental laboratory mark (§2.1.1).

If this sum results greater than 10 (ten points) its value will be truncated to 10 (ten points).
OVERALL_x = min {Tx + TC + Px + LLx, 10}

2.2. SINGLE ASSESSMENT option

For each of the assessment chances the overall grade will be calculated as the sum of the marks of the corresponding
examination (§1.2.1).

OVERALL_x = Tx + Px + Lx

3. SPECIAL END-OF-STUDIES CALL GRADING

The overall grade will be calculated as the sum of the marks of the End-of-Studies Examination (§1.2.2).
OVERALL_E = TE + PE + LE

4. CALCULATIONS AND ROUNDING

1) All of the aforesaid calculations to obtain the marks will be performed with a resolution equal to or better than one
hundredth of a point (0,01 point).

II) The overall grade will be rounded to the nearest multiple of 0,1 point (one tenth of a point); if the two nearest multiples of
0,1 point are equidistant, the overall grade will be rounded to the higher of them.

Ill) The grading scale is established on the understanding that the minimum overall grade necessary to pass the subject is
5,0 points.

Sources of information

Basic Bibliography

H.D. Young y R.A. Freedman, Sears-Zemansky. Fisica Universitaria, 9, 11, 12 o0 13, Addison-Wesley,

H.D. Young y R.A. Freedman, University Physics, 9, 11, 12 or 13, Addison-Wesley,

Profesorado presente y pasado de la asignatura., Guiones de las practicas de «Fisica Fundamentos de Mecanica y
Termodinamica», 2021-2022, 2021

Present and past lecturers of this subject, Laboratory Notes for, 2021-2022, 2021

Oficina Internacional de Pesas y Medidas (BIPM), Sistema Internacional de Unidades SlI, 9, Centro Espafiol de Metrologia,
2019

Bureau Internationale des Poids et Mesures (BIPM), SI Brochure: The International System of Units (Sl), 9, Bureau
Internationale des Poids et Mesures (BIPM), 2019

Complementary Bibliography

I.N. Bronshtein, K.A. Semendiaev, Manual de Matematicas para Ingenieros y Estudiantes, (cualquier edicién), MIR,
Raymond A. Serway, John W. Jewett, Fisica, Tomo 1, 3, Thomson, 2003

Paul A. Tipler, Fisica, Tomo 1, 5, Reverté, 2005

W. Edward Gettys, et al., Fisica Clasica y Moderna, Mc Graw-Hill, 1991

Douglas C. Giancoli, Fisica para universitarios, Tomo 1, 3, Prentice-Hall, 2002

Marcelo Alonso, Edward J. Finn, Fisica, Addison-Wesley, 1995

Susan M. Lea, John R. Burke, Fisica. La naturaleza de las cosas, Tomo 1, Paraninfo, 2001

Ambler Thompson, Barry N. Taylor, NIST Special Publication 811, «Guide for the Use of the International System of
Units (SI)», 2008, National Institute of Standards and Technology, 2008

Comité Conjunto para las Guias en Metrologia (JCGM), Vocabulario Internacional de Metrologia VIM, 3, Centro Espafiol
de Metrologia, 2012

Recommendations

Subjects that are recommended to be taken simultaneously
Mathematics: Linear algebra/V05G301V01102
Mathematics: Calculus 1/V05G301V01101

Paxina 18 de 345



Other comments
To adequately follow this subject, it is highly advisable to master the contents of high-school subjects on Mathematics and
Physics.

Contingency plan

Description
* Teaching methodologies modified

"Laboratory practical": During the practical session:

-Execution of the experiment.

The experiments (either regular or for continuous assessment) will be reformulated so that they can be carried out
physically with domestic elements, by simulation, or they will be converted into classroom experiments and the resulting
measurements will be provided to the students.
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IDENTIFYING DATA

Business: Company Fundamentals

Subject Business: Company
Fundamentals

Code V05G306V01104

Study Degree in

programme Telecommunication
Technologies
Engineering-English

teaching
Descriptors ECTS Credits Type Year Quadmester
6 Basic education 1st 1st
Teaching  English
language
Department

Coordinator Fernandez Arias, Maria JesuUs
Lecturers  Ferndndez Arias, Maria JesUs

E-mail jarias@uvigo.es
Web http://moovi.uvigo.gal/
General The objective of this subject is to make known the organisation, management and institutional framework of the

description company.
English Friendly subject: International students may request from the teachers: a) materials and bibliographic
references in English, b) tutoring sessions in English, c) exams and assessments in English.

Competencies

Code

CG4 CG4: The ability to solve problems with initiative, to make creative decisions and to communicate and transmit
knowledge and skills, understanding the ethical and professional responsibility of the Technical Telecommunication
Engineer activity.

CG8 CG8: To know and apply basic elements of economics and human resources management, project organization and
planning, as well as the legislation, regulation and standarization in Telecommunications.

CE5 CE5/FB5: The necessary knowledge of business concepts, of law and institutional frameworks. business organization
and management .

CT2 CT2 Understanding Engineering within a framework of sustainable development.

Learning outcomes

Learning outcomes Competences
To propose improvement solutions and to control the start-up. CT2
To establish guidelines on the metrics and indicators that will be used to allow the managers of the CG4 CE5 CT2
company the evaluation and monitoring of computer systems CG8

To manage the requirements and products of the team to reduce the time of completion of CG8

projects, improve consistency and accuracy in the business environment.

Contents

Topic

UNIT 1: INTRODUCTION TO BUSINESS 1.1. The concept of firm.
ADMINISTRATION 1.2. Main objectives of a business firm.

1.3. Business ownership and types of companies.

1.4. The company as a system.

1.5. Business environment.

1.6. Information and communication technologies.
UNIT 2: ECONOMIC AND FINANCIAL STRUCTURE 2.1. Assets, Liabilities and Net Equity

OF THE COMPANY 2.2. Working capital analysis
2.3. Operating cycle and cash conversion cycle
Unit 3: THE RESULTS OF THE COMPANY 3.1. The results of the company

3.2. Profitability
3.3. Solvency and liquidity
UNIT 4: THE INVERSION IN THE COMPANY 4.1. Concept of investment
4.2. Classes of investments
4.3. Criteria for the evaluation and selection of investments: static and
dynamic
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UNIT 5: FINANCIAL OF THE COMPANY 5.1. Concept of source of finance
5.2. Types of sources of finance
5.3. External finance in the short term
5.4. External finance on a long-term basis
5.5. Internal finance
UNIT 6: OPERATION MANAGEMENT (PART I). 6.1. Research, development and technological innovation.
GENERAL FEATURES 6.2. Functions of Operations Management.
6.3. Classification of productive processes.
6.4. The economic programming of the production.
6.5. The productivity: indicators of productivity.
UNIT 7: OPERATION MANAGEMENT (PART II). 7.1. The costs of production.
7.2. Break-even point.
7.3. Make-or-Buy decisions.
7.4. Operational leverage.
7.5. Inventory control.
UNIT 8: MARKETING MANAGEMENT 8.1. The market.
8.2. The competition.
8.3. Marketing system.
8.4. Marketing-mix.
UNIT 9: MANAGEMENT AND ORGANIZATION 9.1. The management system.
9.2. Human Resources management.
Practical classes 1: Typology and nature of the firm
Practical classes 2: ICT’s environment
Practical classes 3: Analysis of the economic and financial structure of the
company |
Practical classes 4: Analysis of the economic and financial structure of the
company |l
Practical classes 5: Analysis of the economic and financial structure of the
company llI
Practical classes 6: Analysis of the results of the company
Practical classes 7: Investment Decisions |
Practical classes 8: Investment Decisions II.
Practical classes 9: Financing |
Practical classes 10: Financing Il
Practical classes 11: Productivity
Practical classes 12: Production costs
Practical classes 13: Production
Practical classes 14: Business plan

Planning
Class hours Hours outside the Total hours
classroom

Lecturing 28 56 84
Practices through ICT 24 36 60

Case studies 2 2 4
Objective questions exam 1 0 1

Essay questions exam 1 0 1

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

Methodologies

Description

Lecturing Presentation by the professor of the contents on the subject of study, theoretical bases and / or
guidelines of a work, exercise or project to be developed by the student. With this methodology, the
competencies CG8, CE5, CT2 are worked on.

Practices through ICT  Itis a kind of classes in which the students will work individually or in pairs the practical contents of
the subject. Knowledge application activities will be carried out in specific situations. In this
methodology, the activities are focused on developing the CG4 and CE5 competences in a practical
way.

Case studies Methodology of qualitative analysis in which the student studies a specific case, deepening,
exploring, and qualifying various contents of the subject. With this methodology, the competences
CG8, CE5, CT2 are worked on.

Personalized assistance
Methodologies Description
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Lecturing In the master sessions, the professor will attend, guide and solve the doubts of the students about
the contents addressed in the theoretical classes. Students will have the opportunity to attend the
personalized tutorials in the professor's office at the time established by professors for this purpose
at the beginning of the course and which will be published on the web page of the subject. These
tutorials are intended to solve doubts and guide students on the development of the contents
addressed both in the theoretical classes as well as in the practical classes. Likewise, constant
communication will also be maintained between professors and students through the educational
platform.

Case studies In the case study the teacher will attend and guide in the doubts that may arise to students about
the case raised.

Practices through ICT In the practical sessions the professor will attend and orient about the doubts that could arise to the
students on the contents of the exercises or problems raised.

Assessment

Description Qualification Evaluated

Competencess

Objective Tests that will be carried out throughout the course, both in theory 40 CG4 CE5 C(CT12
questions exam  classes and practices, distributed in a uniform and scheduled way so CG8

that they do not interfere in the rest of the subjects
Essay questions Final test that may contain partially or totally the contents of the 60 CG4 CE5 C(CT12
exam subject developed in theory and practical classes. CG8

Other comments on the Evaluation

Following the guidelines established in the degree, two evaluation systems will be offered: continuous assessment (with two
options) and one unique evaluation exam at the end of the semester. In any of the two evaluation systems, all the
competences of the subject are evaluated.

1. Continuous assessment

The continuous assessment will consist of two intermediate tests developed throughout the semester, and which will be
completed with an exam at the end of the semester. The dates to take the two intermediate tests will be planned by the
Academic Committee of Degree and will be available at the beginning of the semester. These tests do not release material,
but each one of them will deal with the contents studied up to the time of the test, both in theory classes and practices,
which is why the last test will be given a greater weight in the calculation of the qualification with respect to the previous
one, so that the first test weighs 40%, and the second test 60%.

If the students have passed the last intermediate test , and obtained a weighted average with a grade of 5, they will be
exempt from taking the exam at the end of the semester. The grade obtained by the student in this case will be the
weighted average grade of the two tests.

Students who do not pass the subject through the two intermediate tests, will have to complete the continuous assessment
by taking an exam at the end of the semester that will consist of a test that will represent 60% of the grade that will be
added to the grade obtained in the continuous evaluation (40% of the weighted average of the intermediate tests).

These tests are not recoverable, that is, if a student does not perform them on the stipulated day, the professor does not
have the duty to repeat them (unless there is a cause of force majeure). A student will be considered to have opted for
continuous assessment when participating in the second test.

2. Students who do NO opt by Continuous evaluation

For those students who do not opt for continuous assessment, they will be offered an evaluation procedure that allows them
to obtain the highest grade.

This procedure will consist in a final exam that includes the contents developed in the classes of theory and practical
classes.

3. About the second opportunity

The students must choose, and communicate in writing (one week before the exam), that they wish to be evaluated again,
in its entirety, up to the maximum possible grade or follow the continuous evaluation procedure stipulated in the subject,
maintaining the grade obtained in the previous assignments .

By default, the students save the results of the tests carried out in this course.

4. Qualification Of Absent
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A student will be considered absent if, at most, took part in the first assessment test of continuous evaluation method. In
any another case, the students will be considered as submitted to the assessment and they will receive their corresponding
grade.

5. About the extraordinary opportunity at the end of the academic year
It will consist of an exam that includes the theoretical and practical contents of the subject.
Important notice

In the case of detection of copy in any of the tests, the final qualification will be Fail (0), and the fact will be communicated
to the Governing Board of the Faculty.

Sources of information

Basic Bibliography

Pérez Gorostegui, E., Curso de introduccion a la economia de la empresa, 9788480049016, EDITORIAL UNIVERSITARIA
RAMON ARECES, 2009

Diez-Viel, I., Martin de Castro, G., Montoro Sanchez, M.A., Introduction to Business Administration, 9788447040650,
S.L. CIVITAS EDICIONES, 2012

Complementary Bibliography

Barroso Castro, C. (Coord.), Economia de la empresa, 9788436827194, Piramide, 2012

Ferndndez Sanchez, E. y otros, Iniciacion a los negocios para ingenieros. Aspectos funcionales, 9788497326810,
Paraninfo, 2008

Garcia Marquez, F., Direccion y Gestion Empresarial, 978-8448190385, McGraw-Hill, 2013

Moyano Fuentes, J.; Bruque Camara, S.; Maqueira Marin, J.M.; Fidalgo Bautista, F.A.; Martinez Jurado, Administracién de
empresas: un enfoque tedrico-practico, 978-8483227527, Grupo Anaya, 2011

Recommendations

Contingency plan

Description
=== EXCEPTIONAL PLANNING ===

=== ADAPTATION OF THE METHODOLOGIES ===

In the case that teaching is exclusively non-face-to-face, additional documentation may be added to facilitate self-learning;
as well as the use of virtual classes.

=== ADAPTATION OF THE EVALUATION ===

In the event that the pending evaluation tests must be carried out online, the second intermediate test of the continuous
evaluation will be divided into two tests with a weight of 30% each.

Likewise, the possibility of passing the subject continues without having to complete the continuous assessment with the
exam at the end of the semester. To do this, they must pass the third intermediate continuous assessment test and that the
weighted average of the three intermediate tests is at least 5.
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IDENTIFYING DATA

Programming |

Subject Programming |

Code V05G306V01105

Study Degree in

programme Telecommunication
Technologies
Engineering-English

teaching
Descriptors ECTS Credits Type Year Quadmester
6 Mandatory 1st 1st
Teaching  English
language
Department

Coordinator Rodriguez Hernandez, Pedro Salvador
Lecturers  Ldpez Escobar, Juan José
Rodriguez Herndndez, Pedro Salvador

E-mail pedro.rodriguez@uvigo.es

Web http://moovi.uvigo.gal

General The aim of the course is to provide students with basic skills to program in a high level language.
description

The programming paradigm followed is that of "structured programming".

English Friendly subject: International students may request from the teachers: a) materials and bibliographic
references in English, b) tutoring sessions in English, c) exams and assessments in English.

Competencies

Code

CG4 CG4: The ability to solve problems with initiative, to make creative decisions and to communicate and transmit
knowledge and skills, understanding the ethical and professional responsibility of the Technical Telecommunication
Engineer activity.

CG9 CG9: The ability to work in multidisciplinary groups in a Multilanguage environment and to communicate, in writing and
orally, knowledge, procedures, results and ideas related with Telecommunications and Electronics.

CE6 CE6/T1: The ability to learn independently new knowledge and appropriate techniques for the conception,
development and exploitation of telecommunication systems and services

CE12 CE12/T7: The knowledge and use of basics in telecommunication networks, systems and service programming.

CT2 CT2 Understanding Engineering within a framework of sustainable development.

CT4 CT4 Encourage cooperative work, and skills like communication, organization, planning and acceptance of
responsibility in a multilingual and multidisciplinary work environment, which promotes education for equality, peace
and respect for fundamental rights.

Learning outcomes

Learning outcomes Competences
Express the solution of a simple problem by means of algorithms using top-down design. CE12
Identify the data needed to solve a problem and associate them with appropriate datatypes based CE12
on their features (size, range, associated operators)
Code simple algorithms using the basic types of statements: assignment, selection and iteration. CE12
Declare and define functions with a proper use of parameters. CE12
Handle 1/0 operations and file management. CE12
Define and use structured data types. CE12
Define and manage dynamic data structures (lists, stacks, queues and trees). CE12
Create modules and library functions and use them in programs. CE6
CE12
Predict the result of a sequence of statements, knowing the input data. CE12
Handle basic tools in an integrated development environment: text editor, compiler, linker, CE6
debugger and documentation tools.
Develop a small scale project following all the phases: requirements analysis, design, CG4 CE6 CT2
implementation, testing and documentation. CG9 CEl2 CT4
Contents
Topic
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Lecture 1: The algorithm and the programming
languages.

. A computer(Js structure and operation

. How the program gets into the computer
. C Programming language

. The process of developing programs

. Simple Programming Examples

. Software engineering concepts

Lecture 2: Grammar and basic elements
of C language.

. Basic elements of a C program
. Identifiers

. Expressions

. Declaration and initialization

. The assignment statement

. Formatted input/output

Lecture 3: Iteration and selection statements

. Control statements
. Decision statements: (a) if statement (b) if-else statement (c) switch

NEFRFoOoUuR,WNROULEA, WN P

statement
3. Iteration statements: (a) do-while statement (b) while statement (c) for
statement
4, Statements for altering the control flow: break and continue statements

Lecture 4: Arrays and pointers

1. Data Structures
2. Arrays: (a) One-dimensional arrays (b) Two-dimensional arrays
3. Strings

4. Pointers: (a) Pointer arithmetic (b) Arrays and pointers (c) Pointers to

pointers

Lecture 5: Functions

. Function declaration and definition

. Functions with no parameters

. C inter function communication: local, global and static variables
. Functions with parameters by value

. Functions with parameters by reference

. Command line arguments

Lecture 6: Files

. Introduction: Types of files
. Text filesin C

. Declaration

. File opening and closing

. File management

. Operations on characters

. Operations on strings

. Formatted operations

Lecture 7: Structured type variables

NRERooNNOULRR WNEFRFOULEE WN -

. Introduction: Structured data types
. Structures: (a) Declaration (b) Operations (c) Pointers and structures (d)
Structures as parameters

Lecture 8: Lists

1. Introduction: the need for dynamic data structures
2. Dynamic data structures
3. Linked lists (a) Types (b) Most common operations

Planning
Class hours Hours outside the Total hours
classroom

Introductory activities 2 0 2
Lecturing 22 22 44
Laboratory practical 22 22 44
Laboratory practice 5 25 30
Objective questions exam 4 20 24
Problem and/or exercise solving 1 5 6

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

Methodologies

Description

Introductory activities

Introduction to theoretical and practical activities.

Lecturing

Professors present the main theoretical contents related to the subject

These sessions can include the development of works and programs by the students.

Through this methodology the competencies CE12 and CT2 are developed.
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Laboratory practical During the first part of the term the student codifies, compiles and documents simple programs
guided by the instructor.

In this laboratory, the Ubuntu Linux operating system and the gcc compiler will be used.
Some of these activities can require the submission of a report in order to be evaluated.

Through this methodology the competencies CG4, CG9, CE6, CE12, CT2, and CT4 are developed.

Personalized assistance
Methodologies Description

Lecturing The professors will provide individual attention to the students along the term, solving their doubts
and questions. Questions will be answered during the master sessions or during tutorial sessions. The
professors will establish timetables for this purpose at the beginning of the term. This schedule will be
published on the subject website.

Laboratory practical The professors will provide individual attention to the students along the term, solving their doubts
and questions about the laboratory practises. Questions will be answered during the lab sessions or
during tutorial sessions. The professors will establish timetables for this purpose at the beginning of
the term. This schedule will be published on the subject website.

Assessment
Description Qualification Evaluated
Competencess
Laboratory practice  The student will take 3 midterm practical tests consisting in the 50 CG4 CE6 CT2
development of small programs in the computer. CG9 CEl12 C(CT4
Each of these tests will assess the student's progress with some
of the laboratory practices.
The final practice test will asses the student's progress with the
practices as a whole.
Objective questions  The student will take 3 midterm theory tests that may consist of: 40 CG4 CEl12
exam - short answer questions
- multiple choice questions
These exams will assess individually the student's mastership of
the concepts introduced in the master sessions.
The final theory exam on the whole contents of the subject will
contain this type of questions too.
Problem and/or The final theory exam will have a part consisting of problem 10 CG4 CE12
exercise solving and/or exercise solving

Other comments on the Evaluation

FIRST CALL EVALUATION

Along the semester, several midterm exams will take place, specifically the Midterm Theory Tests (PT1, PT2, and PT3),
and the Midterm laboratory Tests (PL1, PL2, and PL3). The schedule of the midterm/intermediate exams will be approved
in the Comisién Académica de Grado (CAG) and will be available at the beginning of each academic semester.

It is mandatory to upload the corresponding practices to Moovi before each laboratory test.
The Final Theory Test (ETF) and the Final Practice Test (EPF) will take place at the end of the semester.
It is mandatory to upload all the practices to Moovi before the final practice test.

The Final Theory Test (ETF) is an exam that may consist of short answer questions and/or multiple-choice questions and
problems and/or exercises. It assesses the student[Js command of the contents introduced in the lectures.

The Final Practice Test (EPF) assesses the proper coding in C to deal with all the laboratory practices. While the practices
development is a group activity, it is assessed individually. Indirectly, the EPF also assesses the studentJs command of the
contents introduced in the lectures.
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Following the guidelines of the degree, students are offered two evaluation type: continuous assessment and exam-only
assessment.

The subscription to perform the second midterm tests, Theory Test 2 (PT2) and / or Laboratory Test 2 (PL2) will be
interpreted as the decision to opt for continuous assessment. The non-enrolment in the second midterm tests will be
interpreted as the decision to opt for the exam-only assessment.

CONTINUOUS ASSESSMENT

The continuous assessment will be considered as "passed" if the final grade (NFC) obtained by the student is at least 5. This
final grade is the weighted geometric mean of the midterm and final tests grades, calculated as follows:

NFC = NPP"0.6 * ETF~0.2 * EPF"0.2
where:

- NPP is the Midterm Tests Grade, calculated as the weighted arithmetic mean of all the midterm tests, according to the
following expression:

NPP = ( NP1 + 2*NP2 + 3*NP3) /6

Where NPi is the i-th midterm test grade, calculated as the theory and laboratory grades mean:
NPi = (PTi+PLi)/2

- ETF is the Final Theory Test grade

- EPF is the Final Practice Test grade

Note that the application of geometric mean implies that it is not possible to pass the subject if any of the notes (NPP, ETF or
EPF) is zero.

None of the tests in the continuous assessment type is repeatable; that is, the instructor has no obligation to reschedule an
evaluated activity missed by a student.

The date and procedures for the revision of the grades will be known before the evaluation tests. The students will have the
chance of reviewing the grades preferably within two weeks after the evaluation.

EXAM-ONLY ASSESSMENT

In order to pass the course by the exam-only assessment type, the final grade obtained by the student (NFU) must be at
least 5.

This type will consist of the same final tests as the continuous assessment one (although with different weights), that is, an
exam that may consist of short answer questions and/or multiple choice questions and problems and/or exercises (Final
Theory Test, ETF) and a practice test that will evaluate the laboratory practices (Final Practice Test, EPF). The final grade by
exam-only assessment is the weighted geometric mean of the theory and practice grades, calculated as follows:

NFU = ETF~0.5 * EPF~0.5

Both the continuous assessment grade (NFC) and the exam-only assessment grade (NFU) will be computed to all students
that take the final tests (theory and practice). The final grade will be the higher one.

SECOND CALL EVALUATION

University regulations allow students to take an additional test to pass the course (second call evaluation).

In order to pass the course using this second call evaluation, the final grade obtained by the student (NFS) must be at least

Paxina 27 de 345



5.

This second call evaluation will consist of an exam that may consist of short answer questions and/or multiple-choice
questions and problems and/or exercises (Second Call Theory Test: PTS) and a practice test which will include the evaluation
of the laboratory practices (Second Call Practice Test: PPS). The final grade is the weighted geometric mean between the
theory and practice grades, calculated as follows:

NFS = NTS”0.5 * NPS™0.5
Where:

- NTS is the Theory Grade by second call Evaluation: if the student takes the Second Call Theory Test, NTS will be the grade
obtained in that test:

NTS = PTS

Otherwise, NTS will be the theory grade obtained in his/her first chance evaluation:
NTS = PPT"0.6 * ETF~0.4

Where PPT is the weighted arithmetic mean of the midterm theory tests:
PPT=(PT1+2*PT2+3*PT3)/6

- NPS is the Practice Grade by second call Evaluation: if the student takes the Second Call Practice Test, NPS will be the
grade obtained in that test:

NPS = PPS

It is mandatory to upload all the practices to Moovi before the second call practice test.
Otherwise, NPS will be the practice grade obtained in his/her first chance evaluation:
NPS = PPL™0.6 * EPF™0.4

Where PPL is the weighted arithmetic mean of the midterm laboratory tests:
PPL=(PLl +2*PL2+3*PL3)/6

END OF PROGRAM CALL EVALUATION

University regulations allow students who have 3 or less subjects left to graduate to take an extra call for these subjects.

In order to pass the course using the end-of-program evaluation system, the final grade obtained by the student (NFG) must
be at least 5.

This end-of-program evaluation will consist of an exam that may consist of short answer questions and/or multiple-choice
questions and problems and/or exercises (End-of-program Theory Test: ETG) and a practice test which will include the
evaluation of the laboratory practices (End-of-program Practice Test: EPG). The final grade is the weighted geometric mean
of the theory and practice grades, calculated as follows:

NFG = ETG™0.5 * EPG™0.5

All the midterm and final grades will only be valid for the term the student is enrolled to, that is, in case the student repeats
the subject, he or she will not retain any of the grades of the previous year.

Plagiarism is regarded as serious dishonest behaviour. If any form of plagiarism is detected in any of the tests or exams, the
final grade will be FAIL (0), and the incident will be reported to the corresponding academic authorities for prosecution

Sources of information
Basic Bibliography
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Brian W. Kernighan, Dennis M. Ritchie, The C Programming Language, 1995, Prentice Hall, 1983

Brian W. Kernighan, Dennis M. Ritchie, El Lenguaje de Programacion C, 1995, Prentice Hall, 1983

Manuel Caeiro Rodriguez, Enrique Costa Montenegro, Ubaldo Garcia Palomares, Cristina Ldpez Bravo, J, Practicar
Programacion en C, 2014,

Complementary Bibliography

Ignacio Alvarado Aldea, Jose Maria Maestre Torreblanca, Carlos Vivas Venegas, Ascensién Zafra Cabeza, 100 Problemas
Resueltos de Programacidén en Lenguaje C para Ingenieria, 2017, Paraninfo, 2017

Learn C Programming, https://www.tutorialspoint.com/cprogramming/, 2021,

Learn C Programming, https://www.programiz.com/c-programming, 2021,

Stephen G. Kochan, Programming in C, 2014, Addison Wesley, 2005

Osvaldo Cairo Battistuti, Fundamentos de Programacion, 2006, Pearson Education,

José Rafael Garcia-Bermejo Giner, Programacion Estructurada en C, 2008, Prentice Hall,

James L. Antonakos, Kenneth C. Mansfield Jr., Programacion Estructurada en C, 2004, Prentice Hall, 1997

Jorge A. Villalobos S., Rubby Casallas G., Fundamentos de Programacién: Aprendizaje Activo Basado en Casos, 2006,
Prentice Hall,

Recommendations

Subjects that continue the syllabus

Informatics: Computer Architecture/V05G301V01109
Programming 11/V05G301V01110

Other comments
Programming Il course continues this course in the second semester of the first year.

Contingency plan

Description
In case of online tuition, the methodologies used and the tests performed will be the same as in the case of in-person tuition.

The only expected modification is that they will be carried out via Remote Camnpus and Moovi, instead of the School
classrooms and laboratories.
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IDENTIFYING DATA
Mathematics: Calculus 2
Subject Mathematics:

Calculus 2
Code V05G306V01106
Study Degree in

programme Telecommunication
Technologies
Engineering-English

teaching
Descriptors ECTS Credits Type Year Quadmester
6 Basic education 1st 2nd
Teaching  Spanish
language
Department

Coordinator Martinez Varela, Aurea Maria

Lecturers  Alvarez Vazquez, Lino José
Martinez Varela, Aurea Marfa
Prieto Gomez, Cristina Magdalena

E-mail avarela@uvigo.es
Web http://moovi.uvigo.gal
General The matter of Calculus Il of the Degree in Engineering of Technologies of Telecommunication provides

description basic and common training to the branch of the telecommunication. Such as it figures in the memory of the
degree, students should be able to formulate, to solve and to interpret mathematically problems within
engineering of telecommunication at the end of the lectures. For this, they should know how to calculate
integrals of functions of one and several variables and its meaning and they should handle the basic numerical
methods of approximation for this kind of integrals. On the other hand, they should become familiar with the
developments of functions in Fourier series. Also, they will have to know how to solve differential equations of
first and second order. Finally, they should know to handle the Laplace transform in order to solve differential
equations. All of these contents are notable for several matters that they must to study simultaneously or later
in the degree.

Competencies

Code

CG3 CG3: The knowledge of basic subjects and technologies that enables the student to learn new methods and
technologies, as well as to give him great versatility to confront and adapt to new situations

CG4 CG4: The ability to solve problems with initiative, to make creative decisions and to communicate and transmit
knowledge and skills, understanding the ethical and professional responsibility of the Technical Telecommunication
Engineer activity.

CE1 CE1/FB1: The ability to solve mathematical problems in Engineering. The aptitude to apply knowledge about linear
algebra, geometry, differential geometry, differential and integral calculus, differential and partial differential
equations; numerical methods, numerical algorithms, statistics and optimization

CT2 CT2 Understanding Engineering within a framework of sustainable development.

CT3 CT3 Awareness of the need for long-life training and continuous quality improvement, showing a flexible, open and
ethical attitude toward different opinions and situations, particularly on non-discrimination based on sex, race or
religion, as well as respect for fundamental rights, accessibility, etc.

Learning outcomes

Learning outcomes Competences

Managing the transformation of Laplace as a tool of analysis of the linear systems. CG3 CEl CT2
CG4 CT3

Knowledge of the necessary theoretical bases for the analysis of Fourier. CG3 CEl CT2
CG4 CT3

Knowledge and handle of the simple techniques for the integration of ordinary differential CG3 CEl CT2

equations. CG4 CT3

Understanding the basic theory of integration of functions of one and several variables. CG3 CEl CT2
CG4 CT3

Contents

Topic

Subject 1. Integral calculus in R. The Riemann integral: integrable functions.

Fundamental theorems of the integral calculus.
Computation of primitives: integration by parts and change of variable.
Improper integrals.
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Subject 2. Numerical methods for the
approximation of integrals.

Quadrature rules of interpolating polynomial type.
Properties. Interpolation error.

Particular cases: Poncelet, Trapezoidal and Simpson.
Composite quadrature rules.

Subject 3. Fourier series and Fourier transform.

Orthogonal functions.

Fourier series.

Developments of Fourier series for odd and even functions. Convergence.
The Fourier transform.

Subject 4. Multiple integration.

The double and triple integrals in elementary regions.
Change in the order of integration.

Theorems for the change of variable.

Applications.

Subject 5. The Laplace transform.

Definition of the Laplace transform.
Properties.

Subject 6. Ordinary differential equations.

Generalities on the differential equations: concept of solution, families of
curves and orthogonal trajectories.

Differential equations of first order: existence and uniqueness of solution,
exact equations, separate variables, homogeneous equations and linear
equations.

Differential equations of second order: existence and uniqueness of
solution for linear differential equations, application of the Laplace
transform, indeterminate coefficients, variation of parameters, equation of
Cauchy-Euler.

Planning
Class hours Hours outside the Total hours
classroom

Problem solving 19 19 38
Laboratory practical 3 6 9
Lecturing 28 56 84
Problem and/or exercise solving 5 10 15
Laboratory practice 1 3 4

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

Methodologies

Description

Problem solving

In these hours of work the professor will solve problems of each one of the subjects and will enter

new methods of solution no contained in the master classes from a practical point of view. The
student also will have to solve problems proposed by the professor with the aim to apply the
obtained knowledges. Through this methodology the competencies CG3, CG4, CE1, CT2 e CT3 are

developed.

Laboratory practical

In these practices, the computer tools MATLAB or MAXIMA will be used to study and to apply the

numerical methods of approximation of integrals described in the Theme 2 of the matter. Through
this methodology the competencies CG4, CE1, CT2 e CT3 are developed.

Lecturing

The professor will expose in this type of classes the theoretical contents of the matter.

Through this methodology the competencies CG3, CE1, CT2 e CT3 are developed.

Personalized assistance

Methodologies Description

Lecturing

The professor will attend personally the doubts and queries of the students. He will solve doubts in his

office, in the classes of problems, and in the laboratory. Also the Web platform Moovi and the email
will be used to help the students. They will have occasion of to attend tutorial sessions in a timetable
established at the beginning of the course and which will be published in Moovi.

Problem solving

The professor will attend personally the doubts and queries of the students. He will solve doubts in his

office, in the classes of problems, and in the laboratory. Also the Web platform Moovi and the email
will be used to help the students. They will have occasion of to attend tutorial sessions in a timetable
established at the beginning of the course and which will be published in Moovi.

Laboratory practical The professor will attend personally the doubts and queries of the students. He will solve doubts in his
office, in the classes of problems, and in the laboratory. Also the Web platform Moovi and the email
will be used to help the students. They will have occasion of to attend tutorial sessions in a timetable
established at the beginning of the course and which will be published in Moovi.

Assessment

Paxina 31 de 345



Description Qualification Evaluated

Competencess
Problem and/or exercise Three "one hour sessions": 95 CG3 CEl
solving CG4

1st session: Themes 1 and 3.
2nd session: Theme 4.
3rd session: Themes 5 and 6.

These three sessions account for 45% of the score with the
following weights:

First: 15% (1,5 points)
Second: 15% (1,5 points)
Third: 15% (1,5 points)

Final exam: 50% (5 points)

Individual assessment

Laboratory practice The students will do a practice of laboratory of the Theme 2 5 CEl
using MATLAB or MAXIMA.
Its value will be of 5% (0,5 points)

Individual assessment

Other comments on the Evaluation

The evaluation will preferably be continuous. The student will be enrolled in this kind of assessment if he attends any
evaluable session. Once enrolled, it is impossible to unsubscribe from continuous assessment.

The exams of continuous evaluation are not recoverable, ie, if a student can not attend the test in the date stipulated by the
teacher, it is impossible to require the repetition. Before performing each test, both the approximate date of publication of
the qualifications and the date and procedure for review them will be communicated. The score obtained at the evaluable
tasks will be only valid for the academic year in which the student make them.

In tests of continuous assessment the student will solve problems and exercises of the topics of matter.

The schedule of the midterm/intermediate exams will be approved in the Comisién Académica de Grado (CAG) and will be
available at the beginning of each academic semester.

1. Continuous assessment.
The final score for a student who makes continuous assessment is given by the formula
N=C+E

C: Grade obtained by adding the scores of the four sessions of the items 1, 2, 3, 4, 5 and 6.
E: Grade of the final examination of the items 4, 5 and 6.

In this mode a student will pass the subject when N is greater than or equal to 5.
2. Exam-only assessment.

Those students who fail to continuous assessment may be submitted to a final exam of all topics in the subject on the same
date that the final exam of continuous assessment.

These students will be evaluated from 0 to 10 points and they will pass the subject when the obtained score is
greater than or equal to 5.

3. Second call.

Previously to the exam students who chose continuous assessment may choose, if desired, for an exam of the items 4,
5 and 6. The final grade is obtained as

NR=C+ ER

C: Grade obtained by adding the scores of the four sessions of the items 1, 2, 3, 4, 5 and 6.
ER: Grade the final recovery examination of the items 4, 5 and 6.

In this mode a student will pass the subject when NR is greater than or equal to 5.
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If they do not choose that option, the student will be assessed in all the issues on the subject.

In this other method they will be evaluated from 0 to 10 points. A student will pass the subject when the obtained
score is greater than or equal to 5.

4. Qualification of not presented.

Finally, a student is considered not presented if he is not enrolled in the continuous assessment and he does not
attend any of the examinations of the subject. Otherwise he is considered presented.

5. End-of-program call.

The student will be assessed in all the issues on the subject.

Sources of information

Basic Bibliography

D. Zill - W.S. Wright, Calculo de una variable, 42, McGraw-Hill, 2011

J.E. Marsden - A.J. Tromba, Cdlculo vectorial, 52, Addison-Wesley, 2004

D.G. Zill - M.R. Cullen, Ecuaciones diferenciales, 32, Thomson, 2002
Complementary Bibliography

A. Quarteroni - F. Saleri, Calculo cientifico con Matlab y Octave, 12, Springer, 2006

Recommendations
Subjects that continue the syllabus
Physics: Fields and Waves/V05G301V01202

Subjects that are recommended to be taken simultaneously
Physics: Analysis of Linear Circuits/V05G301V01108
Mathematics: Probability and Statistics/V05G301vV01107

Subjects that it is recommended to have taken before
Mathematics: Linear algebra/V05G301V01102
Mathematics: Calculus 1/V05G301V01101

Contingency plan

Description

In the case of non-presential teaching, the lectures will be imparted by means of Campus Remoto and Moovi.

In this case, the assessments of evaluation will be made by means of Moovi and the virtual classrooms in Campus Remoto.
Likewise, the tutorial sessions will carry out through the virtual offices of the professors in Campus Remoto and/or the email.
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IDENTIFYING DATA
Mathematics: Probability and Statistics
Subject Mathematics:

Probability and

Statistics
Code V05G306V01107
Study Degree in

programme Telecommunication
Technologies
Engineering-English

teaching
Descriptors ECTS Credits Type Year Quadmester
6 Basic education 1st 2nd
Teaching  English
language
Department

Coordinator Ferndndez Bernardez, José Ramén
Alonso Alonso, Ignacio

Lecturers  Alonso Alonso, Ignacio
Ferndndez Bernardez, José Ramdn

E-mail ignacio.alonso@uvigo.es
jramon.fernandez@uvigo.es
Web http://moovi.uvigo.gal/
General The aim of this subject is to study some basic concepts of statistics, probability and random processes. These

description concepts are necessary in order to easily follow other subsequent subjects.

Competencies

Code

CG3 CG3: The knowledge of basic subjects and technologies that enables the student to learn new methods and
technologies, as well as to give him great versatility to confront and adapt to new situations

CG4 CG4: The ability to solve problems with initiative, to make creative decisions and to communicate and transmit
knowledge and skills, understanding the ethical and professional responsibility of the Technical Telecommunication
Engineer activity.

CE1 CE1/FB1: The ability to solve mathematical problems in Engineering. The aptitude to apply knowledge about linear
algebra, geometry, differential geometry, differential and integral calculus, differential and partial differential
equations; numerical methods, numerical algorithms, statistics and optimization

CT2 CT2 Understanding Engineering within a framework of sustainable development.

CT3 CT3 Awareness of the need for long-life training and continuous quality improvement, showing a flexible, open and
ethical attitude toward different opinions and situations, particularly on non-discrimination based on sex, race or
religion, as well as respect for fundamental rights, accessibility, etc.

Learning outcomes

Learning outcomes Competences

Learn how to distinguish between deterministic or random models CG4 CEl CT2

Identify a probabilistic model that fits with the needs of a specific problem CG3 CEl CT2
CG4 CT3

Propose solutions to simplify statistical models by using deterministic parameters CG3 CEl CT2
CG4 CT3

Contents

Topic

Probability theory Concept of probability.

Axiomatic definition.
Conditional probability, total probability and Bayes theorems.
Independence.

One-dimensional random variables Concept of random variable (RV). Classification.
Cumulative distribution function (CDF) and properties.
Discrete random variables: probability mass function.
Continuous random varriables: density function.
Functions of an RV. CDF and discrete RV.
Transformation of continuous RVs: fundamental theorem.
Mean and variance.
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Random vectors

CFD and continuous RV.

Marginals. Point and line masses.

Conditional density. Continuous versions of Bayes and total probability
theorems.

Functions of two-dimensional RVs: fundamental theorem.

Changes of dimension.

Correlation and regression.

Estimation and limit theorems Sample and population.

Estimators.

Estimation of mean and variance.
Sequences of RVs. Laws of large numbers.
Central limit theorem.

Stochastic processes

Description of a stochastic process.
Statistics of a stochastic process.

Stationarity.

Examples.
Planning

Class hours Hours outside the Total hours
classroom

Lecturing 24 24 48
Problem solving 13.5 28 41.5
Practices through ICT 14 7 21
Problem and/or exercise solving 2 7 9
Objective questions exam 0.5 2 2.5
Essay questions exam 2 26 28

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

Methodologies

Description

Lecturing

The course is divided in five main topics. Each topic will have a theoretical part that will be exposed
by the teacher. Students will be required to perform a previous reading of the contents.

Through this methodology the competencies CG3, CE1 and CT3 are developed.

Problem solving

Each topic will be complemented with problem resolution.
The problems could be developed and solved in big or small group classes.
The students will be required to work previously on these problems.

Through this methodology the competencies CG3, CG4, CE1, CT2 and CT3 are developed.

Practices through ICT

Each topic will be completed with one or several sessions of computer practices.
For this, a software developed by the teachers (based on Python) and specific questionnaires for
each topic will be used. Students will be required to perform a previous reading of the contents.

Through this methodology the competencies CG3, CG4, CE1, CT2 and CT3 are developed.

Personalized assistance

Methodologies

Description

Lecturing

Students will have the opportunity to attend personalized tutorials at specific times established for
this purpose at the beginning of the course. This schedule will be published on the subject's website.
Tutorials may also be carried out online by appointment.

Problem solving

Students will have the opportunity to attend personalized tutorials at specific times established for
this purpose at the beginning of the course. This schedule will be published on the subject's website.
Tutorials may also be carried out online by appointment.

Practices through ICT

Students will have the opportunity to attend personalized tutorials at specific times established for
this purpose at the beginning of the course. This schedule will be published on the subject's website.
Tutorials may also be carried out online by appointment.

Assessment
Description Qualification Evaluated
Competencess
Problem and/or exercise solving Students must solve a problem individually, three 37.5 CG3 CEl
occasions along the course CG4
Objective questions exam Students must answer a multiple choice test individually. 12.5 CG3 CEl
CG4
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Essay questions exam Individual final exam. 50 CG3 CEl
CG4

Other comments on the Evaluation

Following the guidelines of the degree, two assessment systems will be offered to the students: Continuous assessment or
Final exam assessment.

Continuous assessment is based on several tasks. Each student can decide himself to follow or not Continuous assessment.
It is assumed that a student follows this assessment system if he sits task 2 (around the seventh week of the term) or any
later task. Sitting Task 1 (both, part 1 and part 2) does not bind the student to Continuous assessment.

Students who choose Continuous assessment:

Several tasks are evaluated with a grade between 0 and 10. The schedule of the midterm/intermediate exams will be
approved in the Comisién Académica de Grado (CAG) and it will be available at the beginning of each academic semester.

A brief description of the tasks and their weight in the final grade is listed below:
Task 1: Weight 12.5%. Two parts, both with the same weight:

Part 1: Individual resolution of a problem

Part 2: Correction of a solution of the same problem solved by someone else
Task 2: Individual resolution of a multiple choice test. Weight 12.5%

Task 3: Individual resolution of a problem. Weight 12.5%

Task 4: Individual resolution of a problem. Weight 12.5%

Last Task: Final exam. A reduced version of the exam to be carried out by the students who choose Final exam assessment.
Weight 50%

Before the completion or delivery of each task, the date and procedure for its review will be indicated. Students will have the
option to know the grade of each task and review its correction within a reasonable period of time (around one week).

These tasks are not recoverable, that is, if a student cannot sit them, teachers will not be committed to repeat them.
The obtained grades will be valid only for the current academic course.

If a student has participated in Continuous assessment and does not pass the course he/she will receive a grade of fail,
regardless of he/she sits the final exam or not.

The final grade for students who choose Continuous assessment will be calculated as the mean between the final exam and
the average of the previous tasks marks. To minimize the impact of a possible miss on a task, the average of these will be
computed excluding the worst grade.

Students who choose Final exam assessment or End-of-program call:

In these cases students will just carry out a final exam. This exam will be graded between 0 and 10, and this value will be
the final grade of the student.

Second call

At the Second call, available only for students who have not passed the subject previously, students have to choose between
Continuous and Final exam assessment, regardless of the system they chose at the First call. The choice has to be made
when handing in the exam to the teacher. On the other hand, grades will be obtained using the corresponding assessment
system as it has been described above.

The subject is considered passed if the final grade obtained is greater than or equal to 5.

Plagiarism is regarded as serious dishonest behavior. If any form of plagiarism is detected in any of the tests or exams, the
final grade will be FAIL (0), and the incident will be reported to the corresponding academic authorities for prosecution.

Sources of information
Basic Bibliography
JR Ferndndez, I. Alonso y A. Mojén, Apuntes de Probabilidad y Estadistica, 11 ed, 2021
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JR Fernandez, I. Alonso and A. Mojén, Notes on Probability and Statistics, 1 ed, 2021

A Mojén, I. Alonso y JR Ferndndez, Videos de la asignatura de Probabilidad y Estadistica, 1 ed, UVigoTV, 2014

X. Rong Li, Probability, Random Signals and Statistics, 9780849304330, 1 ed, CRC Press, 1999

R. Cao y otros, Introduccion a la estadistica y sus aplicaciones, 9788436815436, 1 ed, Pirdmide, 2001
Complementary Bibliography

H. Stark y ].W. Woods, Probability, Random Processes, and estimation theory for engineers, 9780137287918, 2 ed,
Prentice Hall, 1994

D. Pefa, Estadistica, modelos y métodos. Tomo 1: Fundamentos, 9788420681092, 2 ed, Alianza Universidad Textos,
1991

P. Peebles, Principios de probabilidad, variables aleatorias y seiales aleatorias, 9788448149017, 4 ed, McGraw-Hill,
2006

A. Papoulis, Probability, random variables and stochastic processes, 9780071226615, 4 ed, McGraw-Hill, 2002

A. Blasco y S. Pérez-Diaz, Modelos aleatorios en ingenieria, 9788428337236, 1 ed, Paraninfo, 2015

Recommendations

Subjects that continue the syllabus

Data Communication/V05G301V01204

Computer Networks/V05G301V01210

Signal Transmission and Reception Techniques/V05G301v01208
Basics of bioengineering/V05G301V01415

Subjects that are recommended to be taken simultaneously
Mathematics: Calculus 2/V05G301V01106

Subjects that it is recommended to have taken before
Mathematics: Linear algebra/V05G301V01102
Mathematics: Calculus 1/V05G301V01101

Contingency plan

Description
If teaching were not face-to-face, the planning will be maintained, both for groups A and groups B, but virtual teaching would
be used.

In addition to the virtual classes and to facilitate student learning and autonomous work, they will have all the theoretical
content of the subject recorded in short videos (in Spanish), as well as all the slides or any other material employed for the
lectures and the possibility of online tutoring.

Regarding the assessment, if it is not possible to carry out the exams in-person, the following modifications would be made:

- All the continuous assessment tests would be maintained, except for Part 2 of Task 1, which would be eliminated. In this
case, what has been described as Part 1 of Task 1 would have all the weight expected for the whole task.

- The final exam would be the same for all students, that is, those who chose continuous assessment would not take a
reduced version of it.

- As long as the four previous planned tasks could have been carried out, the average of these will be calculated excluding
the worst of the grades. Otherwise, it will be calculated with all the available task grades.

- The final grade of the students who chose continuous assessment will be calculated as the highest between the final exam
grade and the average between the final exam grade and the average grade of the previous tasks.

The rest of the conditions of the assessment system will not be modified.
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IDENTIFYING DATA

Physics: Analysis of Linear Circuits

Subject Physics: Analysis of
Linear Circuits

Code V05G306V01108

Study Degree in

programme Telecommunication
Technologies
Engineering-English

teaching
Descriptors ECTS Credits Type Year Quadmester
6 Basic education 1st 2nd
Teaching  English
language
Department

Coordinator Garcia Mateo, Carmen
Garcia-Tuiidn Blanca, Inés

Lecturers  Garcia Mateo, Carmen
Garcia-Tufidn Blanca, Inés

E-mail inesgt@com.uvigo.es
carmen.garcia@uvigo.es
Web http://moovi.uvigo.gal
General The course introduces the fundamentals of the lumped circuit principles and abstractions on which the design of

description electronic systems is based. These include lumped circuit models for sources, resistors, inductors, and
capacitors. It intends to present some techniques to analyze (to determine currents and voltages) such systems:
conventional analysis (integer-differential analysis, phasors and impedances in sinusoidal regime) and linear
systems theory based analysis (by using the Laplace transform).

Competencies

Code

CG3 CG3: The knowledge of basic subjects and technologies that enables the student to learn new methods and
technologies, as well as to give him great versatility to confront and adapt to new situations

CG4 CG4: The ability to solve problems with initiative, to make creative decisions and to communicate and transmit
knowledge and skills, understanding the ethical and professional responsibility of the Technical Telecommunication
Engineer activity.

CE4 CEA4/FB4: Comprehension and command of basic concepts in linear systems and their related functions and transforms;
electric circuits theory, electronic circuits, physical principles of semiconductors and logical families, electronic and
photonic devices, materials technology and their application to solve Engineering problems.

CT2 CT2 Understanding Engineering within a framework of sustainable development.

CT3 CT3 Awareness of the need for long-life training and continuous quality improvement, showing a flexible, open and
ethical attitude toward different opinions and situations, particularly on non-discrimination based on sex, race or
religion, as well as respect for fundamental rights, accessibility, etc.

Learning outcomes

Learning outcomes Competences
To know the elements and laws involved in lumped circuit analysis. CE4
To show the ability to analyse linear circuits in different circumstances: CG4 CE4 CT2

-. to know how to choose among different alternatives when solving a problem.
-. to know simplifying techniques, their constraints, and how to decide which ones must be used.

To translate the time domain into the transformed domains, by using transforms basic concepts. CE4

To be able to qualitatively justify the role played by circuit elements and their interactions. CG3 CE4 CT3
To master the language and symbolism of the discipline CG3 CE4 CT3
Contents

Topic

I: Introduction to the circuit analysis Fundamental and derived magnitudes.

Circuit elements.

Kirchhoff's laws.

Resistors in series. Resistor in parallel.

Divider circuits: voltage-divider and current-divider.
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II: Techniques of circuit analysis in steady-state
continuous regime.

Analysis by the mesh current method.
Analysis by the node voltage method.
Source transformations.

Thévenin and Norton equivalent circuits.
Maximum power transfer.
Superposition.

Ill: Reactive elements

Inductors and capacitors.

Series-parallel combinations of inductors and capacitors.
Inductors and capacitors in steady-state continuous regime.

Transient regime.

Natural and step response of RL and RC circuits.

IV: Sinusoidal steady-state analysis

Definition and parameters. Rms and medium value.

Concepts of phasor and impedance.

Mesh and node analysis of steady-state sinusoidal regime networks.

Thévenin and Norton equivalent circuits.
Ideal transformers.
Power expressions and calculations.

V: Two-port circuits

Definition of a two-port circuit.
Characteristic parameters.

Interconnected two-port circuits.

Analysis of the terminated two-port circuit.

VI: Circuit analysis in the transformed domain

Steady-state response in a circuit.
The transfer function.

Circuit elements in the s domain.
Circuit analysis in the s domain.

VII: Frequency selective circuits

Filter concept.
Low-pass filters.
High-pass filters.
Bandpass filters.
Bandreject filters.

VIII: Circuit analysis in the time domain

Classification of signals.

Classification of systems.

Linear and time invariant systems.

Direct and inverse Laplace Transform.
Poles and zeros diagram.

Response to impulse. Convolution integral.

Planning

Class hours Hours outside the Total hours

classroom

Introductory activities 0.5 0 0.5
Lecturing 24.5 49 73.5
Practices through ICT 22 22 44
Laboratory practical 3 3 6
Problem and/or exercise solving 3 9 12
Laboratory practice 1 3 4
Essay questions exam 2 8 10

*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
grading procedures.

Presentation of the course: syllabus, bibliography, teaching methodology, and assessment and

Through this methodology the competencies CT2 and CT3 are developed.

Lecturing

assessment about students learning abilities.

The goal of this methodology is the presentation of the theoretical contents and the practical

Different exercises and problems related to the specific subject will be solved during these
sessions, by the Professor or the students with his/her support, either individually or working in a

group.

Through this methodology the competencies CG3, CG4, CE4, CT2 and CT3 are developed.
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Practices through ICT

applications related to the theoretical content of the subject.

Theses sessions will consist on a supervised either individual or team problem solving of practical

The solutions could be analyzed, checked and compared using computational tools.

At the end of 3 sesions, students will solve a evaluable task in a individual way.

Through this methodology the competencies CG3, CG4 and CE4 are developed.

Laboratory practical

Two practical sessions will be carried out in the hardware lab, assembling and measuring circuits

tasks will be covered. Out of the total of 4 hours, 1 hour will be dedicated to the evaluation of these

sessions.

Through this methodology the competencies CG3, CG4 and CE4 are developed.

Personalized assistance

Methodologies Description

Lecturing

Needs and study matter queries of students will be address by the professors on tutoring hours.

Laboratory practical

Professors set the pace of the session and resolve any questions that arise during the realization of

practice. Also on the schedule tutoring, professors address the needs and queries of the students

related to laboratory practices.

Practices through ICT Professors set the pace of the session and resolve any questions that arise during the realization of
practice. Also on the schedule tutoring, professors address the needs and queries of the students

related to practices in computer rooms.

Assessment

Description Qualification Evaluated

Competencess

Problem There will be 3 tests in Group A schedule: ECA1, ECA2 and ECA3. The score of 45 CG3 CE4
and/or each of these three tests will be: 1.5, 3 and 3 points, respectively. To pass the CG4
exercise subject by continuous evaluation, it is compulsory to attend all three tests and
solving obtain at least 0.75 points in the ECA3 test.

In 3 of the 11 sessions of Group B the resolution of an evaluable task (ECB1,

ECB2, ECB3) with @ maximum score of up to 0.5 points each will be considered,

which means a total of 1.5 points.

The schedule of the tests will be approved in the CAG and will be available at

the beginning of the semester.
Laboratory  This test (ECHW) is done during Group B hours in the hardware laboratory. The 5 CG3 CE4 CT2
practice specific day will be approved by the academic board (CAG) and will be CG4 CT3

available at the beginning of the semester. It is a test related to assembly and

measurement of circuits, and will have a maximum score of 1 point. In these

exercises the ability to work in groups, the adjustment to the design

specifications and the presentation of results will be evaluated.

In order to pass the subject by continuous evaluation, attendance at the two

lab sessions (hardware) and its corresponding one is mandatory.
Essay Additionally to the continuous evaluation system based on the results achieved 50 CG3 CE4
questions on the aforementioned tests, the students will have the option of a final CG4
exam examination. This final exam can include test type and/or reasoning questions,

problem solving and/or exercises, as well as the development of practical
cases. The maximum mark achieved on this exam will be 10 points.

Other comments on the Evaluation

The student, in agreement to the official academic-year schedule, will have two opportunities during the academic year to
pass the course:

1. First call.

The student is free to choose the continuous assessment above described, without excluding the possibility to do a final
exam. Possible cases:

e Students only doing the continuous assessment (see point 5 in Additional comments section): they are graded with
the points obtained in the continuous assessment.
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e Students doing both the continuous assessment and the exam: they are graded with the best of both qualifications.
e Students only doing the final exam: they are graded with the points obtained in the exam.

2. Second call.

Students that do not reach the minimum grade at the end of the semester will have the option to do a final extraordinary
exam of the full content of the subject, theory and practice. The extraordinary exam can include test type and/or reasoning
questions, problem solving and/or exercises, as well as the development of practical cases. The maximum mark achieved on
this exam (between 0 and 10) will be the final grade. It will replace the grade obtained during continuous evaluation (sum of
the grades obtained during tests and final exam).

Additional comments:
e Students must attend to the group B assigned at the beginning of the semester.
e Group B attendance control will be carried out.
e The marks in all the evaluation tests are individual.

e HW sessions attendance will be mandatory.

e To pass the subject by continuous evaluation, it is compulsory to attend all three tests and obtain at least 0.75 points
in the ECA3 test. In other case the continuous assessment mark will be calculated by:

mark_final_CA = ECA3 + 4,25 - mark_CA_withoutECA3 /6,5

e Doing ECA2 or sucessives tests and/or the final exams will prevent the student to get the "Not presented" mark.

e The average grade obtained during continuous evaluation will only be valid only for the corresponding academic
year.

e |t will be considered that the subject has been passed if the final grade is equal or above 5.
Re-scheduling of tests.
In case of missing a test, instructors have not any compulsion to rescheduling.
Test results.

Before each test, the date and revision procedure of assigned grading marks will be indicated. Such dates will imply a
reasonable delay (in general, not greater than three weeks) between the date of test and the release of the grading marks.

Plagiarism.

Plagiarism is regarded as serious dishonest behaviour. If any form of plagiarism is detected in any of the tests or exams, the
final grade will be FAIL (0), and the incident will be reported to the corresponding academic authorities for prosecution.

Sources of information

Basic Bibliography

James W. Nilsson, Electric Circuits, 0133760030, 10, PEARSON, 2014

Material docente, Pagina web, moovi.uvigo.gal,

Complementary Bibliography

J.H. McClellan, R.W. Schafer, M.A. Yoder, Signal Processing First, 0131202650, PEARSON, 2003

Recommendations

Subjects that continue the syllabus

Physics: Fundamentals of electronics/V05G301V01201

Digital Signal Processing/V05G301V01205

Signal Transmission and Reception Techniques/V05G301V01208

Subjects that are recommended to be taken simultaneously
Mathematics: Calculus 2/V05G301V01106

Subjects that it is recommended to have taken before
Mathematics: Linear algebra/V05G301V01102
Mathematics: Calculus 1/V05G301V01101
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Other comments
It is strongly recommended that students are familiar with complex numbers, trigonometric functions, linear equation
system solving, elemental function derivatives and computation of simple integrals.

Contingency plan

Description
=== ADAPTATION OF THE METHODOLOGIES ===

* Teaching methodologies maintained

The introductory activities, master classes and practices described in the methodologies section will be kept with the
support of ICT.

* Teaching methodologies modified

The hardware laboratory practices, in the event that they cannot be carried out in-person class, will be replaced by activities
that will be performed virtually.

* Non-attendance mechanisms for student attention (tutoring)

Tutoring sessions may be carried out online: either asynchronously (e-mail, MOOVI forums, etc.) or by videoconference, in
this case by appointment.

* Modifications (if applicable) of the contents

There is no need to modify the content to be taught.

* Additional bibliography to facilitate self-learning

Instructional materials and autonomous work proposals will be made available to students. Specific sessions will be
organized to help to students for resolve the proposed tasks.

=== ADAPTATION OF THE TESTS ===

* Tests already carried out

Tests already carried out in person will keep their weight unchanged.

* Pending tests that are maintained

Pending type A (ECA) and type B (ECB) tests will be maintained. They may be grouped, if necessary, for organizational and
coordination reasons

* Tests that are modified

The test foreseen in the practical laboratory session will be replaced by activities that will be proposed to the students to be
carried out virtually.
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IDENTIFYING DATA
Informatics: Computer Architecture

Subject Informatics:
Computer
Architecture

Code V05G306V01109

Study Degree in

programme Telecommunication
Technologies
Engineering-English

teaching
Descriptors ECTS Credits Type Year Quadmester
6 Basic education 1st 2nd
Teaching  English
language
Department

Coordinator Llamas Nistal, Martin
Fernadndez Iglesias, Manuel José
Lecturers  Fernandez Iglesias, Manuel José
Liz Dominguez, Martin
Llamas Nistal, Martin

E-mail manolo@uvigo.es
martin@uvigo.es
Web http://moovi.uvigo.es
General Students of the degree in Engineering in Telecommunication Technologies interact with computers both as

description specialized users and as designers and developers of complex systems, where computers play a central role in
their design and even as systems[] components.
Hence, the motivation for a course in computer architectures is to provide students with a fundamental
understanding of computer operations. For this, computers are studied at the conventional machine level, which
abstracts away implementation details that will be discussed in electronics/microelectronics courses and serves
as the foundation for the symbolic machine level, at which computers are programmed using high-level
languages.
Besides, this course provides an introduction to the operating machine level by discussing basic operating
systems concept, and shows an example application of the symbolic machine level through the introduction of
the Database Management Systems.
This is an English Friendly course: International students may request from the teachers: a) materials and
bibliographic references in English, b) tutoring sessions in English, c) exams and assessments in English.

Competencies

Code

CG3 CG3: The knowledge of basic subjects and technologies that enables the student to learn new methods and
technologies, as well as to give him great versatility to confront and adapt to new situations

CG4 CG4: The ability to solve problems with initiative, to make creative decisions and to communicate and transmit
knowledge and skills, understanding the ethical and professional responsibility of the Technical Telecommunication
Engineer activity.

CE2 CE2/FB2: The basic knowledge about using and programming computers, operative systems, databases and
Engineering applied software.

CT2 CT2 Understanding Engineering within a framework of sustainable development.

CT3 CT3 Awareness of the need for long-life training and continuous quality improvement, showing a flexible, open and
ethical attitude toward different opinions and situations, particularly on non-discrimination based on sex, race or
religion, as well as respect for fundamental rights, accessibility, etc.

Learning outcomes

Learning outcomes Competences
Knowledges of the main concepts related with the architecture of the computers and capacity for CG3

his handle through models.

Capacity for the handle of the systems of representation of the information used in the computers CG3

Knowledges of the types of instructions more representative and variations more notable and CG3

capacity to determine CG4

the implications of his use by part of the programmer of conventional machine

Knowledges of the main ways of addressing modes in assembler language and capacity for the CG3 CE2

efficient handling of these. CG4

Acquisition of skills on the design of algorithms and the construction of programs to level of CG3 CE2 CT2
conventional machine CG4 CT3
Knowledge of the principles and fundamental components of the operating systems CG3 CE2 CT3
Understanding of the main functions of the operating systems CG3 CE2 CT3
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Knowledge of the fundamental aspects of the databases. CG3 CE2 CT3

Understanding of the distinct models of organisation of the information in databases CG3 CE2 CT3

Acquisition of basic skills on the languages of query to databases CG3 CE2 CT2
CG4 CT3

Contents

Topic

1. Preliminaries

Information Representation in computers. von Neumann Model. Structural,
procesal and functional models.

2. Von Neumann Model

Components of von Neumman machine. Simple Machine. Central
Processing Unit, Arithmetic and Logic Unit, memory, registers, buses.
External Communications, busy waiting.

3. Symbolic Representation and Processing . Representation of basic data elements: integer, character, floating point.

Conventions for data storage. Processing operations. Introduction to
symbolic processing. Assembler language.

4. Instructions and addressing Instructions and addressing modes. Software considerations. Registers at

the conventional machine level. Register transfer language (RT level).
Instruction formats. Addressing modes. Stacks and subprograms. RISC and
CISC computers.

5. RISC Computer

Instruction sets & formats. Addressing modes. Assembler. Example
programs.

6. CISC Computer

Instruction sets & formats. Addressing modes. Assembler. Example
programs.

7. Device Management.

Device types. Management of variety. Models. Secondary memories.
Interrupts. Service Rutines. DMA: justification.

8. Parallelism and parallel Architectures Pipelining. Parallelism and memory access. Associative Memory. Parallel

architectures. Vector processors. Multiprocessors.

9. Operating systems

The operating machine. Introduction to operating systems. Definition of an
operating system.

10. Databases

Introduction to the database systems. Database types.

Planning

Class hours Hours outside the Total hours

classroom

Laboratory practical 22 27.5 49.5
Introductory activities 5 5 10
Problem solving 10 17.5 27.5
Lecturing 12 24 36
Self-assessment 0 3 3
Laboratory practice 4 8 12
Problem and/or exercise solving 3 9 12

*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

The course includes programming assignments that will performed using an ARM simulator. Using
this methodology, competences CG3, CG4, CT2, CT3 and CE2 are developed.

Introductory activities

Presentation of course contents, methodology, tutoring hours, evaluation, lab work, and any other
issue related to the subject. Through this methodology, competences

Problem solving

Programming, information representation, and other problems and exercises will be solved at
lecture time. Some will be solved by students in advance at home, and they will participate actively
in the solution of additional problems. Through this methodology, competencies CG, CT2 and CE2
are developed.

Lecturing

Theoretical concepts and their practical application will be introduced during the classes. Students
will be encouraged to participate by alternating lectures with problem and exercise solving.
Therefore, sessions will include lectures and time for exercises and problems. Through this
methodology the competencies CG3, CT3 and CE2 are developed.

Personalized assistance

Methodologies Description

Lecturing Students will have the chance to attend tutorial sessions at the teacher’s office. Teachers will define
an schedule for this purpose at the beginning of the course. This schedule will be published on the
course website.
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Laboratory practical Students will have the chance to attend tutorial sessions at the teacher’s office. Teachers will define
an schedule for this purpose at the beginning of the course. This schedule will be published on the
course website.

Problem solving Students will have the chance to attend tutorial sessions at the teacher’s office. Teachers will define
an schedule for this purpose at the beginning of the course. This schedule will be published on the
course website.

Assessment
Description Qualification Evaluated
Competencess
Self-assessment Exam questions will be available for students, in order to 0 CG3 CE2
perform self assessment. CG4
Laboratory practice Three exams consisting of practical exercises at the laboratory 50 CG3 CE2 (T2
will be scheduled along the lecturing period. CG4 CT3
Problem and/or exercise 5 -7 exams consisting of short-answer questions and 50 CG3 CE2 (T2
solving exercises at the lecture room will be scheduled along the CG4 CT3

lecturing period.

Other comments on the Evaluation

ASSESSMENT

This subject is organized in two parts: Theory and Lab. We define:

e The Harmonic Average of A and B as HA(A,B)=2*A*B/(A+B). If A=B=0 then HA(A,B)=0
e The Arithmetic Average of A and B as AA(A,B)=(A+B)/2

The Grading Average GA(A,B) of A and B as:

If A >= 4 and B >=4 then GA(A,B) = AA(A, B). Otherwise:

e if HA(A,B) > 3 then GA(A,B) = HA(A,B)
o if HA(A,B)

Sources of information

Basic Bibliography

Gregorio Fernandez Fernandez, Curso de Ordenadores. Conceptos basicos de arquitectura y sistemas operativos.,
978-8474023122, 52, Fundacién Rogelio Segovia para el Desarrollo de |, 2004

Silberschatz, H.F. Horth y S. Sudarshan, Fundamentos de Bases de Datos., 978-8448190335, 62, McGraw-Hill
Interamericana de Espafia S.L., 2014

Complementary Bibliography

A. S. Tanenbaum, Organizaciéon de Computadoras. Un enfoque estructurado., 978-9701703991, 42, Pearson
Educacién, 2000

J.L. Hennessy y D.A. Patterson, Arquitectura de los Computadores. Un enfoque cuantitativo, 978-8476159125,
McGraw-Hill Interamericana de Espafia S.L., 2010

Martin Llamas Nistal, Fernando A. Mikic Fonte y Manuel J. Fernédndez Iglesias, Arquitectura de Ordenadores: Problemas
y Cuestiones de Teoria, 978-8484086635, 12, Andavira, 2012

Alberto Gil Solla, Ejercicios resueltos sobre Fundamentos de los Ordenadores, 9788484085331, 12, Andavira, 2004
Alberto Gil Solla, Problemas resueltos de programacion en ensamblador, 9788484085485, 12, Andavira, 2004
Fernando A. Mikic Fonte y Martin Llamas Nistal, Arquitectura de Ordenadores: Problemas de Programacion en
Ensamblador, 9788484086314, 12, Andavira, 2012

C. Costilla Rodriguez, Introduccidén a las Bases de Datos Modernas, 978-8474022544, Fundacién Rogelio Segovia para
el Desarrollo de la, 2996

V.C. Hamacher, Z.G. Vranesic, S.G. Zaky,, Organizacién de Computadoras, 22, McGraw-Hill Interamericana de Espafia
S.L., 1996

D. A. Patterson y J.L. Hennessy (Traducido por J.M. Sdnchez), Organizacién y disefio de Computadores. La interfaz
hardware/software, McGraw-Hill, 1995

Peter Knaggs, ARM: Assembly Language Programming, Peter J. Knaggs, 2016

Gregorio Ferndndez Fernandez, Elementos de Sistemas Operativos, de representacion de la informacion y de
procesadores hardware y software, DIT-UPM, 2015
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Sergio Barrachina Mir, Maribel Castillo Cata- Ian, Germéan Fabregat Llueca, Juan Carlos Fernandez Fer, Introduccion a la
arquitectura de computadores con QtARMSim y Arduino, Universitat Jaume |, 2018

Sergio Barrachina Mir, Maribel Castillo Cata- 1dn, Germdan Fabregat Llueca, Juan Carlos Fernandez Fer, Practicas de
inntroduccién a la arquitectura de computadores con QtARMSim y Arduino, Universitat Jaume |, 2014

Recommendations

Contingency plan

Description
In the case of having to switch to online mode, lectures and exams will be replaced by online lectures and online exams.
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IDENTIFYING DATA

Programming Il

Subject Programming Il

Code V05G306V01110

Study Degree in

programme Telecommunication
Technologies
Engineering-English

teaching
Descriptors ECTS Credits Type Year Quadmester
6 Mandatory 1st 2nd
Teaching  English
language
Department

Coordinator Fernandez Iglesias, Manuel José
Blanco Fernandez, Yolanda

Lecturers  Blanco Fernandez, Yolanda
Costa Montenegro, Enrique
Ferndndez Iglesias, Manuel José

E-mail yolanda@det.uvigo.es
manolo@uvigo.es
Web http://moovi.uvigo.gal/
General The general aim of this subject is to provide the students with the theoretical foundations and practical

description competitions to analyse, design, develop and debug computer applications following the Object-Oriented
Programming (OOP) paradigm. Programming Il is a mainly practical subject where students have to design and
develop several programming projects. With the goal of supporting the students during the development of
these software projects, firstly a very brief introduction to the discipline of Software Engineering and its
relationship with the OOP paradigm will be given, putting the focus on the stages of analysis, design,
implementation and debugging. Next, we will analyse in detail the foundations of OOP, highlight the advantages
of UML diagrams for the design tasks that the students will have to carry out.

English Friendly subject: International students may request from the teachers: a) materials and bibliographic
references in English, b) tutoring sessions in English, c) exams and assessments in English.

Competencies

Code

CG6 CG6: The aptitude to manage mandatory specifications, procedures and laws.

CG14 CG14 The ability to use software tools to search for information or bibliographical resources.

CE50 (CE50/T18)The ability to develop, interpret and debug programs using basic concepts of Object Oriented Programming
(OO0P): classes and objects, encapsulation, relations among classes and objects, and inheritance.

CE51 (CE51/T19) The ability of basic application of phases of analysis, design, implementation and debugging of OOP
programs.

CE52 (CE52/T20) The ability of manipulation of CASE tools (editors, debuggers).

CE53 (CE53/T21) The ability of developing programs considering to the basic principles of software engineering quality
taking into account the main existing sources of norms, standards and specifications.

Learning outcomes

Learning outcomes Competences
To know the main UML diagrams for the documentation in the phases of analysis and design of CG6 CE52
programs according to the OOP. CGl4 CE53
To develop skills in the process of analysis, design, implementation and debugging of applications CG6 CE51
according to the OOP, taking into account the main standards and norms of quality. CGl4 CE53
To acquire maturity in techniques of development and debugging of programs to allow the CG6 CE51
autonomous learning of new skills and programming languages. CE52
CE53
To understand the basic concepts of Object Oriented Programming (OOP). CG14 CE50
Contents
Topic

Paxina 47 de 345


http://moovi.uvigo.gal/

1. Introduction to the object oriented paradigm  a. Brief introduction to the subject and its organization.
b. Birth of the paradigm
c. Foundations: classes and objects
d. Concepts of encapsulation, inheritance (generalization), and
polymorphism
e. Brief introduction to UML

2. Encapsulation a. Classes, interfaces and packages

b. Methods and member variables. Visibility. Scope of resolution

¢. Constructor method

d. Parameter passing: pointers and references

e. Pointers to objects
4. Object oriented design a. Design foundations

b. Use of UML diagrams
3. Inheritance a. Derived classes and types of inheritance

b. Abstract Classes

c. Multiple Inheritance

d. Object class
5. Polymorphism a. Overloading and overwriting

b. Abstract classes and interfaces

¢. Generic classes
6. Exception handling a. Exceptions foundations

b. Handling of Java exceptions
Planning

Class hours Hours outside the Total hours
classroom

Lecturing 25 35 60
Practices through ICT 27 59 86
Essay questions exam 2 0 2
Essay questions exam 1 0 1
Essay questions exam 1 0 1

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

Methodologies

Description

Lecturing Classes involving explanation of OOP-related concepts and resolution of practical exercises.
Through this methodology the competencies CE50, CE51 and CE53 are developed.

Practices through ICT ~ The students will resolve the practices proposed by the professor. Solutions and doubts will be
guided by the professor in order to identify common errors.

Software used: the students will be provided with a Ubuntu virtual machine on which Java 11,
emacs, Eclipse and Visual Studio Code will be installed.

Through this methodology the competencies CE50, CE51, CE52, CE53, CG6 and CG14 are
developed.

Personalized assistance
Methodologies Description

Lecturing The professor will help students by answering their doubts about the concepts explained in
masterclasses.

Practices through ICT The professor keeps track the level of understanding of the students, supporting them in particular
doubts, design errors and possible improvements in their Java coding solutions.

Assessment
Description Qualification  Evaluated
Competencess
Practices This test consists of a set of practices to be developed using the Java 50 CG6 CE50
through ICT  programming language. Students who take the exam-only assessment must CGl4 CE51
deliver the practices at the end of the term. In the case of continuous CE52
assessment, the practicals will be delivered throughout the academic year on CE53

the dates established by the lecturers.
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Essay Each student will take, individually and without any kind of support material, an 30 CE50
questions exam at the end of the term on the totality of the contents covered in the CE51
exam subject. The maximum grade for this test will be 3 points (out of 5) for students CE53
who sit continuous assessment, and 5 points for those students who choose the
exam-only assessment.
Essay Each student will take (individually and without any type of material of support) 20 CE50
guestions a test on the date the will be approved by CAG (approximately half of the CE51
exam academic period) on the contents that were explained up to one week before CE53
the exam. This test will be carried out only by students who sit continuous
assessment, and the maximum grade will be 2 points (out of 5 points).
Essay Each student will make an exam, where a minor modification on the delivered 0 CE50
questions practices will be requested. The grade will be PASS or FAIL. CE51
exam CE53

Other comments on the Evaluation

There are two assessment mechanisms, continuous assessment (CA) and exam-only assessment (EA), which must be chosen
by the students considering the following conditions:

CA includes the tests described in the previous point: two theory exams, design and development of Java practices
and practical exam.

Any student can change at the end of the term the initially-chosen evaluation modality. It is considered that a
student chooses AC if he/she takes the second theory exam, and EA if he/she takes the final exam. In either case, the
student will not be listed as "not presented".

The CA tests will only take place on the dates established by the teachers, and cannot be repeated later.

Plagiarism is regarded as serious dishonest behavior. If any form of plagiarism is detected in any of the tests or
exams, the final grade will be FAIL (0), and the incident will be reported to the corresponding academic authorities for
prosecution.

Assessment procedure at the first opportunity for students who opt for Continuous Assessment (CA)

Theoretical part (50%): The grade of this part (5 points) is obtained by adding the corresponding marks to the two
theoretical exams (halfway and end-of-academic semester), with maximum marks of be 2 and 3 points, respectively.
A minimum grade of 2 points (out of 5) is required. Students who get this minimum mark in first-call can keep it for
the second-call.

Practical part (50%): The grade for this part depends on the qualifications obtained in each of the proposed Java
practices (up to 5 points in total) and on the result of the practical exam (pass/fail). The Java practices will be
delivered in the deadlines established for this purpose throughout the course. Passing the practical exam and a
minimum grade of 2.5 points (out of the 5) are required. In case of fail the grade of the Java practices will be
multiplied by 0.25. Students who fail in first-call and fulfill both conditions can keep the grade of the practical part for
the second-call.

Assessment procedure at the first opportunity for students who opt for Exam-only Assessment (EA):

Theoretical part (50%): The grade of this part (5 points) corresponds to an individual exam without any type of
supporting material at the end of the academic semester (on the date to be approved by CAG). A minimum grade of
2 points is required. Students who get this minimum mark in first-call can keep it for the second-call.

Practical part (50%): The grade for this part depends on the marks obtained in each of the proposed Java practices
(the same as in CA but delivered at the end of the term, with a maximum global grade of 5 points) and also on the
result of the practical exam (pass/fail). Passing the computer exam and a minimum grade of 2.5 points (out of 5) is
required. In case of fail the grade of the Java practices will be multiplied by 0.25. Students who fail in first-call and
fulfill the two aforementioned conditions can keep the grade of the practical part for the second-call.

Assessment procedure in second call and end-of-program call:

The students will be assessed by the mechanism described for EA.

e Theoretical part (50%). Individual exam on the date to be approved by CAG, requiring a minimum grade of 2

points (out of 5).

Practical part (50%). Java practices (including modifications on the functionalities required in first call, with a
maximum grade of 5 points and minimum grade of 2.5 points) and practical exam (pass/fail). In case of fail the grade
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of the Java practices will be multiplied by 0,25.

Students who failed the subject on a previous call of the academic year can either keep their initial grades (if they are higher
than the minimum mark required in the corresponding part) or ask to be re-assessed (in this case, the final grade will be the
one obtained on the new call).

Requirements to pass the subject:

e To get at least 2 points in the theoretical part.
e To pass practical exam and to get at least 2.5 points in the development of Java practices.
e To get a final grade (theoretical part + practical part) equal or greater than 5.

o [f the final grade is equal or greater than 5 but some of the part does not fulfill the aforementioned minimum, then
the final grade will be 4.5 (out of 10 points).

Sources of information

Basic Bibliography

Yolanda Blanco Ferndndez, Introduccion a Programacion Orientada a Objetos, 12 edicion, Andavira, 2019
W. Savitch, Absolute Java, 42 edicién, Pearson, 2010

Y. D. Liang, Introduction to Java programming, 82, Pearson, 2010

P. Deitel, H. Deitel, Java: How to program, 92, Pearson, 2011

Complementary Bibliography

B. Eckel, Thinking in Java, 42 edicién, Prentice-Hall, 2006

P. Niemeyer, D. Leuck, Learning Java, 42 edicién, O'Reilly., 2013

Oracle, Java SE. Oracle,

Oracle, Java API Specifications, 2016

G. Booch, J. Rumbaugh, I. Jacobson, The Unified Modeling Language User Guide, 2, Addison-Wesley., 2005

S. Zakhour, S. Hommel, J. Royal, I. Rabinovitch, T. Risser, M. Hoeber, The Java Tutorial. A short course on the basics, 42
edicién, Prentice-Hall, 2006

A. Eberhart, S. Fischer, Java Tools, Wiley, 2002

M. Page-Jones, [[Fundamentals of object-oriented design in UML, Addison-Wesley, 2002

M. Fowler, UML Distilled: A Brief Guide to the Standard Object Modeling Language, 32 edicion, Addison-Wesley.,
2003

Jean-Michel DOUDOUX, Développons en Java 2.10, 2016

Recommendations

Subjects that it is recommended to have taken before
Programming I/V05G301V01105

Contingency plan

Description
In the case of exclusively online teaching, the subject will be organized as follows:

Sessions A.

Synchronous sessions will be carried out weekly through the Remote Campus. In addition, recorded-voice presentations will
be published on these platforms, so that the students can access the explanations of each topic at the most convenient time
for them, beyond the synchronized sessions. The doubts raised by the students will be resolved through: (i) on-line forums in
order to give greater visibility to the teacher's answers in relation to the questions asked by each student, and (ii) virtual
tutoring by appointment.

Sessions B.
Synchronous sessions will be carried out weekly through the Remote Campus. Likewise, questions related to the practical
part of the subject will be answered through on-line forums and virtual tutoring.

Assessment.
The virtual assessment of the subject will consider the same conditions described in the "Assessment" section of this
document, including the same number of tests, identical weighting and minimum grades. It will be organized as follows:
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- Sessions A: The theoretical exams (two in continuous assessment and one in exam-only assessment) will be carried out
virtually on the dates approved by the Center, using the tools provided by the University of Vigo.

- Sessions B: Java practices will be delivered electronically on officially approved dates. The practical exam will be virtual
though the tools proposed by the University of Vigo.
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IDENTIFYING DATA
Physics: Fundamentals of electronics
Subject Physics:

Fundamentals of

electronics
Code V05G306V01201
Study Degree in

programme Telecommunication
Technologies
Engineering-English

teaching
Descriptors ECTS Credits Type Year Quadmester
6 Basic education 2nd 1st
Teaching  English
language
Department

Coordinator Rafia Garcia, Herminio José
Lecturers  Rafia Garcia, Herminio José

E-mail hrana@uvigo.es
Web http://moovi.uvigo.gal
General The main purpose of this course is to provide students the basis for understanding and mastery of the principles

description of operation of devices and electronic circuits. It begins with a brief introduction to electronics in order to
provide students with a global vision. After, basic concepts about devices and electronic circuits are taught:
- Diodes and circuits with diodes, including concepts such as load line, ideal diodes, rectifiers, shaping circuits,
logic circuits, voltage regulators and devices physics.
- Characteristics of bipolar transistors, analysis of load line, large-signal models, polarization, amplification and
small-signal equivalent circuits.
- Study of the FET similar to the previous highlighting the MOSFET.
- Check the circuit designs studied using SPICE. Mounting and verification using laboratory electronic
instrumentation.
- Basic concepts about logic digital circuits.

On the other hand, in the framework of the course it takes place the first contact of students with the
electronics labs. Therefore, the main objective of the practical part of the course is for students to acquire the
bases for a correct management of the most common instruments in the laboratories of electronics. At the end
of the course the student must know how to handle the laboratory instruments, distinguish and characterize the
different components, and have practical skills in assembly and measurement. Students will also start with
simulation of circuits, in order to introduce them to computer-aided design.

International students may request from the teachers: a) materials and bibliographic references in English, b)
tutoring sessions in English, ¢) exams and assessments in English.

Competencies

Code

CG13 CG13 The ability to use software tools that support problem solving in engineering.

CE4 CE4/FB4: Comprehension and command of basic concepts in linear systems and their related functions and
transforms; electric circuits theory, electronic circuits, physical principles of semiconductors and logical families,
electronic and photonic devices, materials technology and their application to solve Engineering problems.

Learning outcomes

Learning outcomes Competences
Understanding and control of the basic concepts of the physical principles of semiconductors. CE4
Understanding and control of the basic concepts of operation of the electronic and photonic CE4
devices.

Understanding and control of simple electronic circuits based on the electronic and photonic CE4
devices and their applications.

Understanding and control of the basic concepts of the logic families. CE4
Basic knowledges on CAD (Computer Aided Design) tools for the simulation of electronic circuits. CG13

Capacity utilization of CAD tools for designing simple electronic circuits. CG13

Contents

Topic

Subject 1: Introduction Electronic systems. Design process. Integrated circuits.
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Subject 2: Diodes and circuits with diodes Characteristics of the diode. Zeners. Analysis of the load line. Ideal model

of the diode. Circuits with diodes (rectifiers, clipping and voltage regulator
circuits). Small signal equivalent linear circuits. Basic concepts of
semiconductors. Physics of the diode. Capacity effects. LED and laser
diodes. Photodiodes.

Subject 3: Principles of amplification General aims: Voltage, current and power gains. Ideal amplifier. Amplifier

Models. Limits. Introduction to amplifier frequency response.

Subject 4: Bipolar Junction Transistors (BJT) Operation of the npn Bipolar Junction Transistor (BJT). Load-Line Analysis

of a Common-Emitter Amplifier. The pnp Bipolar Junction Transistor.
Models of circuits. Analysis of circuits with BJTs. Phototransistors and
optocouplers.

Subject 5: Analysis of amplifiers with Bipolar Small-Signal Equivalent Circuits. Analysis in medium frequencies: the

Junction Transistors

Common-Emitter amplifier, the Emitter-Follower amplifier, the Common-
Collector amplifier and the Common-Base amplifier.

Subject 6: Field Effect Transistors (FET) NMOS Transistor. Analysis of the load line of a simplified NMOS amplifier.

Polarization circuits. JFET and depletion MOSFET transistors and channel p
devices.

Subject 7: Analysis of amplifiers with Field Effect Small-Signal Equivalent Circuits. Analysis in medium frequencies: the

Transistors

Common-Source amplifier and the Source Follower amplifiers.

Subject 8: Digital logic circuits Digital logic circuits. Basic concepts. Electrical specifications of the logic

gates. The inverter CMOS. CMOS gates NOR and NAND.

Planning
Class hours Hours outside the Total hours
classroom

Introductory activities 2 4 6

Lecturing 13 24 37
Problem solving 14 33 47
Laboratory practical 14 30 44
Problem and/or exercise solving 8 0 8
Laboratory practice 5 0 5
Self-assessment 0 3 3

*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

Presentation of the subject. Presentation of the laboratory practices and the instrumentation and
software to be used.Through this methodology the competencies CG13 and CE4 are developed.

Lecturing

Exposition of contents. Later personal work of the student reviewing the concepts seen in the
classroom and preparing the subjects using the proposed bibliography. Identification of doubts that
require to be resolved in personal tutorships. Through this methodology the competency CE4 is
developed.

Problem solving

Activity to formulate and resolve problems and/or exercises related with the subject. Complement
of the theoretical sessions. Personal work of the student with resolution of problems and/or
exercises proposed in the classroom and extracted of the bibliography. Identification of doubts that
require to be resolved in personal tutorships. Through this methodology the competency CE4 is
developed.

Laboratory practical

Activities of application of the theoretical knowledges. It will learn to handle the typical
instrumentation of an electronic laboratory and it will implement basic electronic circuits seen in
the theoric sessions. Also they will purchase skills of handle of simulation tools. Personal work of the
student preparing the practices using the available documentation and reviewing the theoretical
concepts related. Development and analysis of results. Identification of doubts that require to be
resolved in personal tutorships.Through this methodology the competency CG13 is developed.
Software to be used: OrCAD software for students.

Personalized assistance

Methodologies Description

Lecturing The students will be able to have personalised tutorials in the schedule that the professors will
establish and will publish in the web page of the subject. Here, they will be able to resolve their

doubts about the contents given in the Master Sessions and will be oriented about how to deal with
them.

Problem solving

The students will be able to have personalised tutorials in the schedule that the professors will
establish and will publish in the web page of the subject. Here, they will be able to resolve their
doubts about the problems and/or exercises proposed and resolved in the classroom as well as other
problems and/or exercises that can appear along the study of the subject.
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Laboratory practical The students will be able to have personalised tutorials in the schedule that the professors will
establish and will publish in the web page of the subject. Here, they will be able to resolve their
doubts about the development of the laboratory practices, the handle of the instrumentation, the
setting of the electronic circuits and the software of simulation.

Assessment
Description Qualification Evaluated
Competencess
Problem and/or Tests will be carried out in the classroom throughout the year to 60 CE4
exercise solving evaluate the competencies of the student to resolve problems and/or

the exercises over a part of the contents of the subject.
These may be test type and/or questions and/or exercices.
Laboratory practice  Tests will be carried out in the laboratory along the course about 35 CG13 CE4
management of instrumentation, mounting of electronic circuits and
simulation. The skills acquired by the student about the contents of
the subject laboratory practices will be evaluated.
Self-assessment Techniques aimed to collect data about the participation of the student 5
in the proposed self-assessment tests.

Other comments on the Evaluation

1. First call (continuous assessment)

A system of continuous assessment will be offered to the students following the guidelines of the bachelor and the
agreements of the academic commission. Students who take the first test of resolution of problems and/or exercises deem
to opt for continuous assessment. Those students who do not take the first test of resolution of problems and/or exercises
deem to renounce to the continuous assessment and they will only have the possibility to take the exam-only assessment.
Students who do not follow the continuous assessment and do not take the exam-only assessment will be considered "not
presented".

1.a Self-assessment tests

The professors will evaluate the execution of the proposed self-assessment tasks, getting the student a rating from 0 to 10
(AE).

The final mark of self-assessment tests (NAE) will be:
NAE = 0.05*AE
1.b Theory

Students will carry out 3 exams (multiple choice test and/or short answer test and/or resolution of problems and/or
exercises) properly programmed along the course (PT1, PT2 and PT3). The schedule of these exams will be approved in
"CAG" (Degree Academic Commission) and will be made public at te beginning of the corresponding term. PT1 will be about
themes 1 and 2 (block 1), PT2 about themes 3, 4 and 5 (block 2) and PT3 about themes 6, 7 and 8 (block 3). These exams
will be valued from 0 up to 10 and the final mark will be the average (NPT -> Mark of theory exams):

NPT = (NPT1 + NPT2 + NPT3)/3

It is necessary to obtain a minimum of 3 points out of 10 in each of these exams (NPT1 >= 3, NPT2 >= 3 and NPT3 >= 3) to
pass the subject.

The final mark of theory (NT) will be:
NT = 0.6*NPT

The exams are not recoverable, that is to say, if a student cannot assist the day they are scheduled, the professors do not
have obligation to repeat them. The mark of the missed exams will be 0.

1.c Practical

Students will carry out 2 practical tests properly programmed along the course. The schedule of these tests will be approved
in "CAG" (Degree Academic Commission) and will be made public at te beginning of the corresponding term. These tests will
be valued from 0 up to 10 and the final mark of the practical (NP) will be:

NP = 0.35*[(NP1 + NP2)/2]
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The practical tests are not recoverable, that is to say, if a student cannot assist the day they are scheduled, the professors
do not have obligation to repeat them. The mark of the missed tests will be 0.

1.d Final mark of the subject

It must get a minimum of 4 points out of 10 in theory (NT >= 2.4) and practices (NP >= 1.4) to pass the subject. Also it is
necessary to get a minimum of 3 points out of 10 in each of the 3 theory exams (NPT1 >= 3, NPT2 >= 3 and NPT3 >= 3).

The final mark (NF) will be:

If NT >= 2.4 and NP >= 1.4 and NPT1 >= 3 and NPT2 >= 3 and NPT3 >= 3 => NF = NAE + NT + NP
If NT < 2.4 or NP < 1.4 or NPT1 < 3 or NPT2 < 3 or NPT3 < 3 => NF = min {4.5; NAE + NT + NP}

2. First call (exam-only assessment)

The students who do not follow the continuous assessment or had a final mark lower than 5 (failed) in the continuous
assessment, will be able to present to a final exam.

The final exam will have a theoretical part and a practical one. The theoretical part will be carried out in the dates
established by the School and it will consist in an exam (multiple choice test and/or short answer test and/or resolution of
problems and/or exercises). This exam will have 3 parts, one for each block specified in section 1.b. Each part will be
evaluated from 0 up to 10 and the final mark of theory (NT) will be the average multiplied by 0.6. It is necessary to get a
minimum of 3 points in each of these parts (NPT1 >= 3, NPT2 >= 3 and NPT3 >= 3) and a minimum of 4 points out of 10 in
theory (NT >= 2.4) to pass the subject.

The practical exam will be carried out in the laboratory in the dates established by the School and it will consist in a practical
test which will be evaluated from 0 up to 10 and the final mark of practices (NP) will be the points of the test multiplied by
0.4. It must get a minimum of 4 points out of 10 in the practical exam (NP >= 1.6) to pass the subject.

By reasons of organisation of the groups of examination, the professors will open a period so that the students could enroll
for the final exam. Only those students who have inscribed in due time and form, according to the rules indicated by the
professors in the corresponding announcement, will be able to take the final exam.

The students who have opted for the continuous assessment and have failed and present to the final exam, can only do the
theoretical part or to the practical one or both. They will keep the mark got in the continuous assessment of the missed part
if the minimums specified in the continuous assessment process were achieved. The students who take the theoretical part
will be able to carry out the blocks they want. The mark of the continous assessment of the missed blocks (NPT1, NPT2 and

NPT3) will be kept. If they do not take the practical part, the practice note (NP) of the continuous assessment is recalculated
multiplying by 0.4 instead of by 0.35.

The final mark (NF) will be:

If NT >= 2.4 and NP >= 1.6 and NPT1 >= 3 and NPT2 >= 3 and NPT3 >= 3 => NF = NT + NP

If NT < 2.4 0or NP < 1.6 or NPT1< 3 or NPT2 < 3 or NPT3 < 3 => NF = min {4.5; NT + NP}

3. Second call

It will have a theoretical part and practical one with the same format as the exam-only assessment.

The students who take this call can only do the theoretical part, the practical one or both. They will keep the mark got in the
first call (continuous or exam-only assessment). The students who take the theoretical part will be able to carry out the
blocks they want. The mark of the first call (continuous or exam-only assessment) of the missed blocks will be kept. The
calculation of the final mark of the subject will be as described in section 2.

The final mark of the subject will be the best of the first call and the second call.

By reasons of organisation of the groups of examination, the professors will open a period so that the students could enroll
for the second call. Only those students who have inscribed in due time and form , according to the rules indicated by the
professors in the corresponding announcement, will be able to take this exam.

4. End-of-program call
This call will be the same as the second call.

5. Validity of the marks
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The marks of the student in the theoretical and practical parts of the subject will be valid only for the academic course in
which they was got.

If a cheating case is detected, the final mark will be FAIL (0) and the case will be communicated to the School Management.

Sources of information

Basic Bibliography

Hambley, A. R., Electrdénica, 978-84-205-2999-8, 22 ed., Prentice Hall, 2001

Hambley, Allan R., Electronics, 978-01-303-2971-4, 2nd ed., Prentice Hall, 2000

Quinténs Grafa, Camilo, Simulacién de circuitos electrénicos con OrCAD 16 Demo, 978-84-267-1436-7, Marcombo,
2008

Quinténs Grafa, Camilo, Simulacién de circuitos electrénicos con OrCAD PSpice, 978-84-267-3351-1, 22 edicidn,
Marcombo, 2021

Complementary Bibliography

Recommendations
Subjects that continue the syllabus
Electronic technology/V05G301V01206

Subjects that it is recommended to have taken before
Physics: Analysis of Linear Circuits/V05G301V01108

Contingency plan

Description
If the sanitary situation caused by the COVID-19 requires a stage of teaching no face-to-face, the adaptations that would
carry out in this subject would be the following:

* Theory classes:
The classes of theory would carry out online using the available and more suitable resources and applications (Moovi,
"Remote Campus", presentations with audio,...).

* Practical classes:
The practices using instrumentation would be canceled and only the simulation practices would be made in a remote way.

* Exams:
They would be made online using Moovi and Remote Campus.
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IDENTIFYING DATA

Physics: Fields and Waves

Subject Physics: Fields and

Waves
Code V05G306V01202
Study Degree in

programme Telecommunication

Technologies
Engineering-English

teaching
Descriptors ECTS Credits Type Year Quadmester
6 Basic education 2nd 1st
Teaching  English
language
Department

Coordinator Pino Garcia, Antonio

Lecturers  Lorenzo Rodriguez, Maria Edita de

Pino Garcia, Antonio
Vazquez Alejos, Ana

E-mail agpino@uvigo.es

Web

http://moovi.uvigo.gal/

General Fields and Waves presents the first contact in the student's degree with the phenomena of electromagnetic
description waves, which are the physical medium for transmission of information at almost instantaneous speed.

Mathematical modeling of electromagnetic fields that

provide insights into the behavior of electromagnetic waves in real environments will be introduced.

English Friendly subject: International students may request from the teachers: a) materials and bibliographic
references in English, b) tutoring sessions in English, c) exams and assessments in English.

Competencies

Code

CB1

Students have demonstrated knowledge acquisition and understanding in the field of study. This knowledge begins
based on general secondary education, and it is typically at a level that, although advanced textbooks would support
it, includes some aspects at the forefront of their field of study.

CB2

Students can apply their knowledge to their jobs in a professional way and they have competences that are typically
demonstrated through devising and sustaining arguments and solving problems within their field of study.

CB3

Students have the ability to gather and interpret relevant data (usually within their field of study) to inform judgments
that include reflection on relevant social, scientific or ethical topics.

CB4

Students can communicate information, ideas, problems and solutions to both general and specialized public.

CB5

Students have developed those learning skills necessary to undertake further studies with a high degree of autonomy.

CG1

CG1: The ability to write, develop and sign projects in the field of Telecommunication Engineering, according to the
knowledge acquired as considered in section 5 of this Law, the conception and development or operation of networks,
services and applications of Telecommunication and Electronics.

CG2

CG2: The knowledge, comprehension and ability to apply the needed legislation during the development of the
Technical Telecommunication Engineer profession and aptitude to manage compulsory specifications, procedures and
laws.

CG3

CG3: The knowledge of basic subjects and technologies that enables the student to learn new methods and
technologies, as well as to give him great versatility to confront and adapt to new situations

CG4

CG4: The ability to solve problems with initiative, to make creative decisions and to communicate and transmit
knowledge and skills, understanding the ethical and professional responsibility of the Technical Telecommunication
Engineer activity.

CG5

CG5: The knowledge to perform measurements, calculations, assessments, appraisals, technical evaluations, studies,
reports, task scheduling and similar work to each specific telecommunication area.

CG6

CG6: The aptitude to manage mandatory specifications, procedures and laws.

CG7

CG7: The ability to analyze and assess the social and environmental impact of technical solutions.

CG8

CG8: To know and apply basic elements of economics and human resources management, project organization and
planning, as well as the legislation, regulation and standarization in Telecommunications.

CG9

CG9: The ability to work in multidisciplinary groups in a Multilanguage environment and to communicate, in writing and
orally, knowledge, procedures, results and ideas related with Telecommunications and Electronics.

CEl

CE1/FB1: The ability to solve mathematical problems in Engineering. The aptitude to apply knowledge about linear
algebra, geometry, differential geometry, differential and integral calculus, differential and partial differential
equations; numerical methods, numerical algorithms, statistics and optimization

CE2

CE2/FB2: The basic knowledge about using and programming computers, operative systems, databases and
Engineering applied software.

CE3

CE3/FB3: Comprehension and command of basic concepts about the general laws of mechanics, thermodynamics,
electromagnetic fields and waves and electromagnetism and their application to solve Engineering problems.
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CE4 CE4/FB4: Comprehension and command of basic concepts in linear systems and their related functions and transforms;
electric circuits theory, electronic circuits, physical principles of semiconductors and logical families, electronic and
photonic devices, materials technology and their application to solve Engineering problems.

CE5 CE5/FB5: The necessary knowledge of business concepts, of law and institutional frameworks. business organization
and management .

CE6 CE6/T1: The ability to learn independently new knowledge and appropriate techniques for the conception,
development and exploitation of telecommunication systems and services

CE8 CEB8/T3: The ability to use software tools for bibliographical resources search or information related with electronics
and telecommunications.

CE9 CE9/T4: The ability to analyze and specify the main parameters of a communications system.

CE13 CE13/T8: The ability to understand the electromagnetic and acoustic wave mechanisms of propagation and
transmission, and their corresponding receiving and transmitting devices.

CE20 CE20/T15: The knowledge of national, European and international telecommunication regulations and laws.

CE41 (CE41/SE3):The ability to make the specification, implementation, documenting and tuning of electronic systems and
equipment ( both instrumentation and control oriented), considering the corresponding technical aspects and the
regulations.

CT1l CT1 Development of sufficient autonomy to carry out works within the area of Telecommunications in interdisciplinary
contexts.

CT2 CT2 Understanding Engineering within a framework of sustainable development.

CT3 CT3 Awareness of the need for long-life training and continuous quality improvement, showing a flexible, open and
ethical attitude toward different opinions and situations, particularly on non-discrimination based on sex, race or
religion, as well as respect for fundamental rights, accessibility, etc.

CT4 CT4 Encourage cooperative work, and skills like communication, organization, planning and acceptance of
responsibility in @ multilingual and multidisciplinary work environment, which promotes education for equality, peace
and respect for fundamental rights.

Learning outcomes

Learning outcomes Competences
Solve problems of applied electromagnetism by applying the laws of Maxwell, the properties of the CB1 CGl1 CE1 CT1
electric and magnetic fields and the constitutive electromagnetic relations of matter. CB2 CG2 CE2 C(CT3
CB3 CG3 CE3 (T4
CB4 CG5 CE4
CB5 CG6 CE5
CG7 CE6
CG8 CE8
CG9 CE9
Solve electrostatic and magnetostatic problems: capacity and self-induction. CG3 CE1 CT3
CE3
Calculate the main parameters of electromagnetic waves: frequency, wavelength, propagation CG3 CE1 CT3
constant, polarization, Poynting vector, phase constant, attenuation constant CE3
CE13
CE20
Analyze the propagacién of waves in media with and without losses. CG3 CEl1 (CT1
CG4 CE3 CT2
CE41 CT3
Analyze the incidence of waves over obstacles or discontinuities: decomposition in incident, CG3 CE1 (T3
reflected and transmitted waves. CE3
Contents
Topic
1. Vector and differential analysis of fields 1.1 Scalar and vector fields

1.2 Systems of coordinates in space
1.3 Vector Algebra
1.4 Integral operators
1.5 Differential operators
1.6 Properties of operators
2. Electrostatics 2.1 Electric charge
2.2 Electric field and its properties
2.3 Electric potential
2.4 Electric permitivity
2.5 Gauss law
2.6 Equations of Poisson and Laplace. Capacitance
3. Magnetostatics 3.1 Electric current
3.2 Magnetic field and its properties
3.3 Magnetic permeability
3.4 Ampere's Law
3.5 Self-induction
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4. Maxwell model 4.1. Maxwell's equations in integral form
4.2. Differential form of Maxwell's equations
4.3. Boundary conditions
4.4, Harmonic time variation and phasor notation
4.5. Energy and power density

5. Fundamentals and characteristics of waves 5.1 Wave equation in the phasor domain
5.2 Solutions in rectangular coordinates
5.3 Wave parameters: frequency, wavelength, propagation constant and
impedance of the medium.
5.4 Poynting vector and average power density
5.5 Progressive waves on lossy and lossless media
5.6 Polarization

6. Waves in the presence of obstacles 6.1 Wave incidence on conductors
6.2 Incidence on discontinuity between two media
6.3 Incident, reflected and transmitted wave
6.4 Standing wave diagram
6.5 Power transmission

Planning
Class hours Hours outside the Total hours
classroom

Lecturing 16 24 40

Case studies 20 30 50
Problem solving 14 21 35

Essay questions exam 2 10 12

Case studies 2 4 6

Problem and/or exercise solving 2 5 7

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

Methodologies

Description

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

Through this methodology the competencies CG3, CE1, CE3 and CT3 are developed.

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

This metodology will be used both in large and medium size groups.
Through this methodology the competencies CG3, CE1, CE3 and CT3 are developed.

Problem solving Activities application of knowledge to specific situations, and the acquisition of basic skills and
procedural matters related to the object of study, which are held in computer rooms.
Electromagnetic simulators will be used.

Through this methodology the competencies CG3, CE1, CE3 and CT3 are developed.

Personalized assistance

Methodologies Description

Lecturing The student will receive personalized attention during the tutoring hours.
Problem solving The student will receive personalized attention during the tutoring hours.
Case studies The student will receive personalized attention during the tutoring hours.
Tests Description

Essay questions exam The student will receive personalized attention during the tutoring hours.
Case studies The student will receive personalized attention during the tutoring hours.

Problem and/or exercise solving The student will receive personalized attention during the tutoring hours.

Assessment
Description Qualification Evaluated
Competencess
Essay Proof for individual evaluation of the skills that includes open questions on a 35 CG3 CEl1 (T3
questions subject. The students have to develop, relate, organise and present their CE3
exam knowledge about the subject in an extensive answer.
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Case studies Test for individual evaluation of the competences that includes the approach 35 CG3 CE1 CT3
of a practical case. Students develop the analysis of the situation in order to CE3
know it, interpret it, solve it, generate hypothesis, contrast data, reflect,
complete knowledge, diagnose it and train in alternative solution

procedures.
Problem Individual proof where students must develop appropriate or correct 30 CG3 CE1 CT3
and/or solutions through the exercise of routines, the application of formulas or CE3
exercise algorithms, the application of procedures for transforming available
solving information and the interpretation of results

Other comments on the Evaluation

Following the policy guidelines of the Center, the students can choose between two systems of evaluation: continuous
evaluation and evaluation at the end of the term.

In all the evaluation tests, the competences CG3, CE1, CE3 and CT3 will be evaluated.

1. CONTINUOUS ASSESSMENT.

e The system of continuous assessment (EC) will consist of:
o a) A problem solving deliverables or worked in practical classes. The qualification will be ECa, with maximum
score of 1.5 points.

o b) A problem solving session on topics 1, 2 and 3. The score will be ECb, and the subtotal EC1 = ECa + ECb
can have a maximum value of 5 points.

o ¢) A problem solving deliverables or worked in practical classes. The qualification will be ECc, with maximum
score of 1.5 poins.

o d) A problem solving session on topics 4, 5 and 6. The score will be ECd, and the subtotal EC2 = ECc + ECd
can have a maximum value of 5 points.

e The final score of the first opportunity for students who follow continuous assessment (CE) is obtained by adding the
two previous subtotals: EC = EC1 + EC2, unless one of the two subtotals is less than 1.0 (20% of the maximum), in
which case the final grade will be limited to a maximum of "Suspense (4.0)".

e The planning of the different intermediate assessment tests will be approved by an Academic Committee of Degree
(CAG) and will be available at the beginning of the semester.

e Before the completion or delivery of each test, the date and procedure for reviewing the grades obtained will be
indicated, which will be public within a reasonable period of time.

e The continuous assessment tests are not recoverable, that is, if a student cannot meet them within the stipulated
period, the teacher does not have to repeat them.

e The qualification obtained in the continuous assessment tests (EC1 and EC2) will be valid only for the current
academic year.

e |t will be understood that a student accepts this system if he/she presents to take the "b" test for continuous
assessment.

2. EXAM-ONLY ASSESSMENT
e |t will be mandatory for students who do not follow continuous assessment to be able to pass the subject at first

opportunity.

o |t will consist of a problem solving session on topics 1 to 6. The score will be EF, and will have the same requirement
of achieving 20% of the maximum possible in each of the two parts corresponding to topics 1 to 3 (part 1) and 4 to 6
(part 2).

3. SECOND OPPORTUNITY EVALUATION.

e Students who followed the continuous assessment:

o The second oportunity exam will be divided into two parts: EX1 (items 1 to 3) with a maximum value of 5
points, and EX2 (items 4 to 6) with a maximum value of 5 points.

o The students who followed the continuous evaluation will choose if to do: only EX1, only EX2 or both parties.
The final note will be: EF = max (EX1, EC1) + max (EX2, EC2).

e Students who did not follow the continuous evaluation. It consists of a single evaluation with the same format as the

Paxina 60 de 345



first opportunity (a problem solving session on topics 1 to 6). The score will be EF, and will have the same
requirement of achieving 20% of the maximum possible in each of the two parts corresponding to topics 1 to 3 (part
1) and 4 to 6 (part 2).

4. END OF PROGRAM CALL
e |t will have the same format as the exam-only assesment.
5. OBSERVATIONS.

e Student who chose continuous assessment or takes any of the two final global exams of first or second opportunity
are considered as presented.

e |t is considered that the subject is approved if the final grade is equal to or greater than 5 and in each part at least
20% of the maximum possible is reached. If any of the two subtotals is less than 20% of the maximum, the final
grade will be limited to a maximum of "Suspenso (4.0)".

¢ In case of detection of plagiarism in any of the tests, the final grade will be SUSPENSO (0) and the fact will be
communicated to the Center Head for the appropriate purposes.

Sources of information

Basic Bibliography

F. T. Ulaby, U. Ravaioli, Fundamentals of Applied Electromagnetics, Global Edition 7/e, Pearson Education Limited, 2015
D. K. Cheng, Fundamentos de Electromagnetismo para Ingenieria, Addison Wesley, 1998

Antonio Pino, F. Obelleiro, Apuntes de clase, ( moovi.uvigo.gal/), 2020

Complementary Bibliography

D. K. Cheng, Fundamentals of Engineering Electromagnetics, New International Edition, Pearson, 2013

David J. Griffiths, Introduction to Electrodynamics, 42 Edicién, Pearson Education Limited, 2012

J. R. Reitz, F. J. Milford, R. W. Christy, Fundamentos de la Teoria Electromagnética, 42 Edicién, Addison Wesley, 1996
F. Dios, D. Artigas, et all., Campos Electromagnéticos, Ediciones UPC, 1998

W. H. Hayt, J. A. Buck, Teoria Electromagnética, 82 Edicién, Mc Graw Hill, 2012

D. K. Cheng, Field and Wave Electromagnetics, 22 Edicién, Addison Wesley, 1998

M. F. Iskander, Electromagnetic Fields and Waves, 22 Edicién, Prentice Hall, 2012

Recommendations

Subjects that it is recommended to have taken before
Mathematics: Calculus 1/V05G301V01101
Mathematics: Calculus 2/V05G301V01106

Contingency plan

Description

=== ADAPTATION OF THE METHODOLOGIES ===

The methodologies are maintained, changing totally or partially (depending on the measures adopted) to non-presential
mode through the remote campus or the platform established by the University. This affects to both classroom sessions
(type A) or practice sessions (type B).

=== ADAPTATION OF THE TESTS ===

The methodologies are maintained, changing totally or partially (depending on the measures adopted) to non-presential
mode through the remote campus or the platform established by the University.

The ECa and ECc tests (problem solving deliverables or worked in practical class) could be exclusively based on deliverables,
disregarding synchronous testing in practical class.
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IDENTIFYING DATA

Digital electronics

Subject Digital electronics

Code V05G306V01203

Study Degree in

programme Telecommunication
Technologies
Engineering-English

teaching
Descriptors ECTS Credits Type Year Quadmester
6 Mandatory 2nd 1st
Teaching  English
language
Department

Coordinator Nogueiras Meléndez, Andres Augusto
Lecturers  Alvarez Ruiz de Ojeda, Luis Jacobo
Nogueiras Meléndez, Andres Augusto

E-mail aaugusto@uvigo.gal
Web http://moovi.uvigo.es
General This course is an introduction to the basic principles of digital design and the analysis and design of digital

description circuits and systems. First, logic circuits, basic digital devices and logic gates representation will be introduced.
Then, hardware description languages (HDL) based design, description and simulation methods will be
described. Combinational and sequential logic design will be explained using the top-down design paradigm.
Finally, the common combinational and sequential logic circuits will be described: operation, diagrams, symbols
and VHDL description and simulation.

Competencies

Code

CG13 CG13 The ability to use software tools that support problem solving in engineering.

CG14 CG14 The ability to use software tools to search for information or bibliographical resources.

CE14 CE14/T9: The ability to analyze and design combinatory and sequential, synchronous and asynchronous circuits and
the usage of integrated circuits and microprocessors.

CE15 CE15/T10: The knowledge and application of the fundamentals of description languages for hardware devices.

Learning outcomes

Learning outcomes Competences
Knowledge of the concepts, components and basic tools of digital design. CG13 CE14
CGl4 CE15
Ability to analyse and design combinational systems. CG13 CE14
CE15
Knowledge of the combinational functional blocks and their aplications. CGl4 CE1l4
Knowledge of the basic storage elements, the sequential blocks and their aplications. CGl4 CE1l4
Ability to analyse and design synchronous sequential systems. CG13 CE1l4
CE15
Knowledge of description and simulation methods based on hardware description languages (HDL).CG13 CE1l4
CE15
Contents
Topic
Unit 1: Introduction to digital electronics Introduction to Digital Electronics. Number systems and digital codes.
Boolean Algebra. Truth Tables. Logic Gates. Boolean Funtions
Simplification.
Unit 2: Introduction to VHDL Introduction to hardware description languages. Basic VHDL syntax. Data

types and objects. Operators. Concurrent and sequential sentences.
Component instantiation.

Unit 3: Basic combinational systems Functional blocks. Technologies and output types of the digital circuits.
Decoders. Encoders. Multiplexers. Demultiplexers. Application examples.
VHDL description. LUTSs.

Unit 4. Arithmetic combinational systems Comparators. Parity detection and generation. Arithmetic circuits.
Application examples. VHDL description.

Unit 5: Sequential logic systems principles Definition and classification. Latches and flip-flops. Application examples.
VHDL description.

Unit 6: Synchronous sequential systems General theory. Counters. Multibit registers. Shift registers. Application

examples. VHDL description.
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Unit 7: Synchronous sequential logic design

Synchronous sequential systems design. Application examples. VHDL
description.

Unit 8: Memory units

Classification. Active and pasive random access memories. Random
access memories. Sequential acces memories. Associative memories.

PRACTICE 1. INTRODUCTION TO SYNTHESIS AND

ANALYSIS OF HDL DESIGNS TOOL

General flow diagram. Block description. Practical examples.

PRACTICE 2. INTRODUCTION TO VHDL DESIGN

Description and synthesis of combinational systems using VHDL. Practical
examples.

PRACTICE 3. DIGITAL SYSTEMS TEST:
FUNCTIONAL SIMULATION

Obtaining symbols from schematic. Component instantiation. Stimulus
definition. Test-bench Functional simulation. Practical examples.

PRACTICE 4. DIGITAL SYSTEMS COMPILATION ANDProgrammable logic device architecture. Compilation and implementation.

IMPLEMENTATION. TEMPORAL SIMULATION

Temporal simulation. Practical examples.

PRACTICE 5. TESTING DIGITAL SYSTEMS TEST IN

THE DEVELOPMENT BOARD

Development board. Configuration file. Programmble logic devices
technology and configuration methods. Device programming. Digital
systems test in the development board. Implementation examples.

PRACTICE 6. COMBINATIONAL CIRCUITS

Design and implementation of combinational circuits using VHDL: truth
table, logic function and behavioural descriptions.

PRACTICE 7. ARITHMETIC CIRCUITS |

Design and implementation of arithmetic circuits usign VHDL.: truth table,
logic function and behavioural descriptions.

PRACTICE 8. ARITHMETIC SYSTEMS Il

Design and implementation of arithmetic systems usign VHDL. Arithmetic
and logic unit (ALU).

PRACTICE 9. SEQUENTIAL CIRCUITS |

Design and implementation of sequential circuits usign VHDL (flip-flops,
debouncers, registers and counters).

PRACTICE 10. SEQUENTIAL CIRCUITS |l

Design and implementation of a sequential system based on functional
blocks usign VHDL. Dynamic controller of a 4-digit, 7-segment display.

PRACTICE 11. SEQUENTIAL SYSTEMS |

Design and implementation of sequential circuits usign VHDL (counters,
shift registers). Design and implementation of synchronous sequential
logic systems usign VHDL (state machines).

PRACTICE 12. COMPONENT ASSEMBLY AND
CONNECTION. DIGITAL INSTRUMENTATION

Test of sequential circuits using digital instruments (the logic analyser).
Test of sequential synchronous circuits for the control of a step-motor.

PRACTICE 13. SEQUENTIAL SYSTEMS 1l

Design and implementation of a complex sequential system. Reading
system of a matrix button keypad.

Planning
Class hours Hours outside the Total hours
classroom

Introductory activities 1 1 2
Lecturing 13 21 34
Laboratory practical 26 26 52
Problem solving 8 20 28
Laboratory practice 2 2 4

Problem and/or exercise solving 6 24 30

*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
to be used.

Subject presentation. Presentation of laboratory sessions, instrumentation and software resources

Lecturing

The lecturer will explain in the classroom the main contents of the subject. The students have to

manage the proposed bibliography to carry out a self-study process in a way that leads to acquire
the knowledge and the skills related to the subject. The lecturer will answer the students[]
questions in the classroom or in the office. In these sessions the students will develop the skils
CE14 and CE15 ("know").

Laboratory practical

Activities designed to apply the main concepts and definitions of the subject. The students will be

asked to acquire the basic skills to manage the laboratory instrumentation, software tools and
components in order to construct and test electronic circuits. The students have to develop and
demonstrate autonomous learning and collaborative skills. Possible questions can be answered in
the laboratory sessions or in the lecturer(Js office. In these sessions the students will develop the
skils CE15, CG13 and CG14 ("know how"). Software to be used: VIVADO of Xilinx.

Problem solving

Activities designed to apply the main concepts of the subject to solve problems and exercices. The

lecturer will explain a set of problems and the students have to solve diferent take-home sets of
problems. The lecturer will answer the students[] questions in the classroom or at the office. In
these sessions the students will develop the skils CE14 and CG15 ("know how").

Personalized assistance
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Methodologies Description

Lecturing The lecturer will answer the students[] questions and also give instructions to guide the studying and
learning process. The timetable will be available on the subject website at the beginning of the term.

Problem solving The lecturer will answer the students[] questions and also give instructions to guide the studying and
learning process. The timetable will be available on the subject website at the beginning of the term.

Laboratory practical The lecturer will answer the students[] questions and also give instructions to guide the studying and
learning process. The timetable will be available on the subject website at the beginning of the term.

Assessment

Description Qualification Evaluated

Competencess

Laboratory The lecturer will check the level of compliance of the students with the goals 20 CG13 CE15
practical related to the laboratory skills. Final mark of laboratory, FML, will be CG1l4

assessed in a 10 points scale. For the evaluation of the laboratory sessions,

the lecturer will assess the group work (the same mark for each member)

and the individual answers to personalized questions for each session

(individual mark).
Problem and/or The lecturer will check the students' skills to solve exercices and 80 CE1l4
exercise solvingtroubleshooting. Marks for each test will be assessed in a 10 points scale. CE15

Final mark of theory, FMT, will be assessed in a 10 points scale.

Other comments on the Evaluation

1. Continuous assessment (first call)

According to the guidelines of the degree and the agreements of the academic commission, a continuous assessment
learning scheme will be offered to the students.

When the students perform a troubleshooting test or attend at least two laboratory sessions, they will be assessed by
continuous assessment.

The subject comprises two different parts: theory and laboratory. The marks are valid only for the current academic course.
1.a Theory

Three exercises and troubleshooting tests (ETT) are scheduled. The first and second intermediate tests (ETT1 and ETT2) will
be performed during the classes. The scheduling of the intermediate tests will be approved by the Academic Committee of
the Degree (CAG) and will be available at the beginning of the semester. The final test (FETT) will be performed during the
examination period in the date specified in the academic calendar. Marks for each test will be assessed in a 10 points scale.
In order to pass this part, students will be require to obtain at least a mark of 4 in the final test (FETT>=4). In this case the
final mark of theory (FMT) will be:

FMT = max{FETT ; (0.2-ETT1 + 0.2-ETT2 + 0.6-FETT)}.

However, when the students do not pass the final test (FETT less than 4), the final mark of theory will be:

FMT = min{4 ; max{FETT ; (0.2-ETT1 + 0.2-ETT2 + 0.6-FETT)}}.

The students cannot do the tests at a later date. The student who miss a test will be assessed with a mark of 0 for that test.
1.b Laboratory

A set of thirteen laboratory sessions are scheduled. Each session lasts 2 hours and the students will work in pairs whenever
possible.

The first five sessions are guided practices. In these sessions, the instrumentation and software resources will be presented
and the students will configure a programmable logic device following the design flow. These five sessions are mandatory
and will not be assessed.

The sessions 7, 11 and 12 are mandatory and will not be assessed.

The sessions 6, 8, 9, 10 y 13 are mandatory and will be assessed by continuous assessment.
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Each session will be only evaluated according to the developed work at the schedule date. The marks for these laboratory
sessions (LSM) will be assessed in a 0 to 10 points scale. The professor will consider the carried out work of the students
before the laboratory session to prepare the proposed tasks, the work in the laboratory to deal with the tasks, as well as the
student's performance.

A mark of 0 will be obtained for missing sessions. In order to pass the laboratory part, the students can not miss more than
two laboratory sessions.

The final mark of laboratory (FML) is calculated as:
FML = (LSM6 + LSM8 + LSM9 + LSM10 + LSM13) /5.

For the students who miss more than two laboratory sessions, the final mark of laboratory will be:
FML = min{3; (LSM6 + LSM8 + LSM9 + LSM10 + LSM13)/5}.

2. Exam-only assessment (fitrst call)

The students who prefer a different educational policy can attend an exam on a scheduled date. This assessment consist on
a theory exam and laboratory exam. In order to attend the laboratory exam, the students have to contact to the lecturer at
least two weeks before the exam. This way, the organization of the laboratory exam will be simpler.

The theory exam will consist on an exercises and troubleshooting test (FETT). Mark for this test will be assessed in a 10
points scale. The final mark of theory (FMT) will be:

FMT = FETT.

The laboratory exam will consist on the resolution of a practical exercise in the laboratory. This practical exercise will be
similar to those made in the laboratory sessions. The final mark of laboratory (FML) will be assessed in a 10 points scale.

In order to pass the subject, students will be required to pass the laboratory and theory exams. The minimum mark required
to pass each part is of 5 (FMT>=5 and FML>=5). In this case the final mark (FM) will be:

FM = (0.8:FMT + 0.2:FML).

However, when the students do not pass both parts (FMT or FML less than 5), the final mark will be:

FM = min{4; (0.8-FMT + 0.2-FML)}.

A final mark higher than five points (FM >= 5) should be achieved in order to pass the subject.
3. Second call assessment and end-of-program call assessment

These assessments consist on a theory exam and a laboratory exam. Dates will be specified in the academic calendar. In
order to attend the laboratory exam, the students have to contact to the lecturer at least two weeks before the final exam.

In second call assessment, the marks obtained in the first chance assesment, continuous assessment or semester
assessment, are kept for those parts in which the student has not attended (FMT or FML). The final mark will be calculated as
it has described in section 2 (semester assessment).

Sources of information

Basic Bibliography

L. J. Alvarez, F. Machado, M.J. Moure, A.A. Nogueiras, S. Pérez, Electrénica Digital, Curso 2019-2020,
Wakerly J. F., Digital Design. Principles and Practices, 4th, Pearson/Prentice Hall, 2007

E. Mandado, Sistemas Electrénicos Digitales, 102, Marcombo, 2015

Douglas L. Perry, VHDL : programming by example, 4th, McGraw-Hill, 2002

Complementary Bibliography

Thomas L. Floyd, Digital Fundamentals, 11th, Pearson, 2014

L.J. Alvarez, E. Mandado, M.D. Valdés, Dispositivos Légicos Programables y sus aplicaciones, 12, Thomson-Paraninfo,
2002

S. Pérez, E, Soto, S. Ferndndez, Disefo de sistemas digitales con VHDL, Thomson-Paraninfo, 2002
L. Alvarez, Disefio Digital con Légica Programable, 12, Térculo, 2004
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J. Bhasker, A VHDL primer, 3rd, Prentice Hall, 1999

Recommendations
Subjects that continue the syllabus
Programmable Electronic Circuits/V05G301V01302

Subjects that are recommended to be taken simultaneously
Physics: Fundamentals of electronics/V05G301V01201

Subjects that it is recommended to have taken before
Informatics: Computer Architecture/V05G301V01109

Contingency plan

Description
=== EXCEPTIONAL PLANNING ===

Online tuition will be supported by Campus Remoto and MOQVI. Other supplementary platforms may be used to guarantee
the accessibility to teaching content

=== ADAPTATION OF THE METHODOLOGIES ===

* Teaching methodologies modified
In the case of non presential teaching, the master classes will be taught by online tools and the laboratory practices will be
reduced in number according to the practices already taught and the days available, and will be held online too.

=== ADAPTATION OF THE TESTS ===

* Tests already carried out
The intermediate assessment tests (PT1 and PT2) maintain the weight in the calculation of the grade, according to step 7.

* Pending tests that are maintained
The intermediate assessment tests (PT1 and PT2) maintain the weight in the calculation of the grade, according to step 7.

* Additional Information
The value of the final mark of practices will be calculated as the arithmetic mean of the evaluable practices carried out in the
semi presential or non presential modality.
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IDENTIFYING DATA

Data Communication

Subject Data
Communication

Code V05G306V01204

Study Degree in

programme Telecommunication
Technologies
Engineering-English

teaching
Descriptors ECTS Credits Type Year Quadmester
6 Mandatory 2nd 1st
Teaching  English
language
Department

Coordinator Diaz Redondo, Rebeca Pilar
Lépez Garcia, Candido Antonio

Lecturers  Diaz Redondo, Rebeca Pilar
Fernandez Veiga, Manuel
Lépez Garcia, Candido Antonio

E-mail candido@det.uvigo.es
rebeca@det.uvigo.es
Web http://moovi.uvigo.gal
General In this subject the efficiency and reliability of data transmission using discrete memoryless channels will be

description analyzed, and the next issues will be introduced:
* |ossless data compression methods,
* linear error control codes,
* data link layer protocols, and
* multiple access channels protocols and technologies.

Competencies

Code

CG3 CG3: The knowledge of basic subjects and technologies that enables the student to learn new methods and
technologies, as well as to give him great versatility to confront and adapt to new situations

CG4 CG4: The ability to solve problems with initiative, to make creative decisions and to communicate and transmit
knowledge and skills, understanding the ethical and professional responsibility of the Technical Telecommunication
Engineer activity.

CE11 CE11/T6: The ability to conceive, deploy, organize and manage networks, systems, services and Telecommunication
infrastructures in residential (home, city, digital communities), business and institutional environments, being
responsible for launching of projects and continuous improvement like knowing their social and economical impact.

CE17 CE17/T12: The knowledge and usage of concepts of communication network architecture, protocols and interfaces.

CE18 CE18/T13: The ability to differentiate the concepts of access and transport networks, packet and circuit switched
networks, mobile and fixed networks, as well as distributed newtwork application and systems, voice, data, video,
audio, interactive and multimedia services.

CE20 CE20/T15: The knowledge of national, European and international telecommunication regulations and laws.

CT2 CT2 Understanding Engineering within a framework of sustainable development.

CT3 CT3 Awareness of the need for long-life training and continuous quality improvement, showing a flexible, open and
ethical attitude toward different opinions and situations, particularly on non-discrimination based on sex, race or
religion, as well as respect for fundamental rights, accessibility, etc.

Learning outcomes

Learning outcomes Competences
Understanding the basics of digital transmission of information processes, the mathematical CG3  CEl7

models of channels and the concept of capacity.

Knowledge and ability to analyze the ways of achieving reliable data transmission. CG3  CEl7 CT2

CG4 CE20 CT3
Understanding the methods of sharing multiple access channels, their limits and the factors that CG3  CEll CT3
affect their performance. CE18
Master the main technical standards, interfaces and protocols in the field of data transmission and CG3  CE20 CT3
local networks.
Practice with interfaces and protocols in the laboratory, as well as in the development of basic CG3 CE20 CT3
transmission solutions.

Contents
Topic
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Unit 1. Fundamentals of discrete Information
Theory

1.1. A basic model of data communication systems
1.1.1. Discrete sources: discrete memoryless sources
1.1.2. Discrete channels: discrete memoryless channels
1.1.3. Source coding and channel coding

1.2. Information measures
1.2.1. Entropy. Joint entropy
1.2.2. Conditional entropy
1.2.3. Mutual information

1.3. Shannon's source coding theorem

1.3.1. Uniquely decodable codes: instantaneous codes
1.3.2. Kraft's theorem. McMillan's theorem

1.3.3. Optimal codes. Code redundancy

1.3.4. Shannon's source coding theorem

1.3.5. Compact codes. Huffman's algorithm

1.4. Shannon's noisy channels coding theorem
1.4.1. Channel capacity

1.4.2. Symmetric channels

1.4.3. Shannon's noisy channels coding theorem

Unit 2. Data transmission error control

2.1. Linear codes

2.1.1. Definition and matrix description

2.1.2. Syndrome decoding

2.1.3. Error detection and correction properties
2.1.4. Hamming codes

2.1.5. Cyclic codes

2.2. ARQ protocols
2.2.1. Stop and wait
2.2.2. Go-back n
2.2.3. Selective repeat

Unit 3. Multiple access channels and local area
networks

3.1. Multiple access channels

3.1.1. The multiple access channel: definition and types
3.1.2. MAC protocols: Aloha, CSMA and variants

3.1.3. Performance of MAC protocols

3.2. Local area networks
3.2.1. Wi-Fi networks

3.2.2. Ethernet networks
3.2.3. Switching ethernet
3.2.4. Virtual local networks

Planning
Class hours Hours outside the Total hours
classroom

Lecturing 26 0 26
Previous studies 0 47 47
Problem solving 24 0 24
Autonomous problem solving 0 47 47

Essay questions exam 4 0 4

Problem and/or exercise solving 2 0 2

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

Methodologies

Description

Lecturing Systematic exposition of the theoretical contents of the subject, emphasizing the aims,
fundamental concepts and relationships between the different units.

Through this methodology the competencies CE11, CE17, CE18, CE20, CG3 and CT2 are

developed.

Previous studies Students will study the theoretical contents of the subject using the textbook and/or further

material.

Through this methodology the competencies CE11, CE17, CE18, CE20, CG3 and CT2 are developed.
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Problem solving Selected problems and/or exercises will be solved in detail, emphasizing the theoretical concepts
involved and the methodology of resolution.

Through this methodology the competencies CE11, CE17, CE18, CE20, CG4 and CT3 are developed.
Autonomous problem  Students will try to autonomously solve a problems and/or exercises from a proposed collection.
solving

Through this methodology the competencies CE11, CE17, CE18, CE20, CG4 and CT3 are developed.

Personalized assistance
Methodologies Description

Previous studies Students will receive personalized attention (during the office hours) to resolve doubts that
can arise in the autonomous study of the subject.

Autonomous problem solving Students will receive personalized attention (during the office hours) to resolve doubts that
can arise in the autonomous resolution of exercices.

Assessment

Description Qualification Evaluated

Competencess

Essay questions Two partial examinations. In each one of them we will evaluate all 70 CG3 CE11 Cm2
exam the competencies corresponding to the contents we have seen in CG4 CEl17 (T3

class to date of the examination. CE18

CE20

Problem and/or They will be realised with periodicity roughly twice-weekly. 30 CG3 CE17 CT3
exercise solving CE18

Other comments on the Evaluation

A continuous assessment of the learning will be practised. Continuous assessment will consist of two types of tests: short
tests, every two weeks; and two partial exams, the first one in the midterm and the second one at the end of the class
period. All these tests will not be repeatable and will only be accountable for the first call in the current course. The schedule
of the midterm/intermediate exams will be approved in the Comisién Académica de Grado (CAG) and will be available at the
beginning of each academic semester.

The continuous assessment grade will be obtained as the weighted average of the grades of all the mentioned tests: 30%
due to all the short tests (equally weighted) and 35% of each one of the partial exams, whenever the average grade of
partial exams was not less than 3,5. In other case, the grade of the continuous assessment will be the average grade
obtained in the partial exams.

All the students can do a final exam, that will include ALL the contents of the subject and that will take place in the exam
period scheduled by the Centre. In this case, the final grade of the subject will be the exam grade.

All the students following continuous assessment or taking the final exam will be graded. The students that attend to the
second partial exam will be considered following continuous assessment.

Those students who do not pass the subject at the first call have a second one consistent in the realisation of a new final
exam.

In extraordinary calls the assessment will just consist in the realisation of a written exam including ALL the contents of the
subject.

Plagiarism is regarded as serious dishonest behaviour. If any form of plagiarism is detected in any of the tests or exams, the
final grade will be FAIL (0), and the incident will be reported to the corresponding academic authorities for prosecution.

Sources of information

Basic Bibliography

C. Lépez Garcia, M. Fernandez Veiga, Teoria de la Informacién y Codificacién, 2/e, 2013,
Complementary Bibliography

C. Lépez Garcia, M. Ferndndez Veiga, Cuestiones de Teoria de la Informacion y Codificacion, 2003,
J. F. Kurose, K. W. Ross, Computer Networking, 7/e, 2017,

Recommendations
Subjects that continue the syllabus
Computer Networks/V05G301V01210
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Subjects that it is recommended to have taken before
Mathematics: Linear algebra/V05G301V01102

Mathematics: Calculus 1/V05G301V01101

Mathematics: Probability and Statistics/V05G301vV01107

Contingency plan

Description
In the case where teaching must be done online, the tools provided by the University, such as moovi and Campus Remoto,
will be used for both groups A and B.

Also, in the case that the evaluation must be done online, the tools provided by the University, such as moovi and Campus
Remoto, will be used.
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IDENTIFYING DATA
Digital Signal Processing
Subject Digital Signal

Processing
Code V05G306V01205
Study Degree in

programme Telecommunication
Technologies
Engineering-English

teaching
Descriptors ECTS Credits Type Year Quadmester
6 Mandatory 2nd 1st
Teaching  English
language
Department

Coordinator Alonso Alonso, Ignacio
Marquez Flérez, Oscar Willian

Lecturers  Alonso Alonso, Ignacio
Marquez Flérez, Oscar Willian

E-mail ignacio.alonso@uvigo.es
omarquez@uvigo.es
Web http://moovi.uvigo.gal
General Digital signal processing is nowadays a feature of most everyday communications and entertainment devices.

description The aim of this course is to equip students with a mathematical grounding in general signal and systems
analysis. In subsequent course subjects, this knowledge will be applied to specific applications of signals and
systems, including audio, image, video and voice signals.

Objectives cover the following areas:

[ Managing signals and systems mathematically and visually, including learning and applying their properties.
0 Studying the different domains for signal and systems analysis: time domain, frequency domain and Z
domain.

0 Learning how to transfer a problem in one domain to a domain in which it is easier to solve.

[ Mastering the concept of filter frequency response and learning to interpret the system function.

0 Understanding the relationship between the poles and zeros of the system function and the frequency
response.

0 Acquiring basic notions of filter design in the Z domain.

[ Managing specific digital signal processing software.

0 Applying the above knowledge to simple and practical laboratory examples.

Competencies

Code

CG3 CG3: The knowledge of basic subjects and technologies that enables the student to learn new methods and
technologies, as well as to give him great versatility to confront and adapt to new situations

CG4 CG4: The ability to solve problems with initiative, to make creative decisions and to communicate and transmit
knowledge and skills, understanding the ethical and professional responsibility of the Technical Telecommunication
Engineer activity.

CE48 (CE48/T16) The knowledge of the appropriate techniques to develop and exploit signal processing subsystems.

CE49 (CE49/T17) The ability to analyze digital signal processing schemes.

CT2 CT2 Understanding Engineering within a framework of sustainable development.

CT3 CT3 Awareness of the need for long-life training and continuous quality improvement, showing a flexible, open and
ethical attitude toward different opinions and situations, particularly on non-discrimination based on sex, race or
religion, as well as respect for fundamental rights, accessibility, etc.

Learning outcomes

Learning outcomes Competences
Managing specific software for digital signal processing CG3  CE48 CT3
Applying mathematical knowledge for signal filtering CG4  CE49 CT2
Mastering filtering operations in frequency domain. CG4 CE49 CT2
Learning mathematical issues for understanding the processes of sampling and windowing of CG3  CE48 CT3
analog signals.

Analysis of simple processing systems. CG4  CE49 CT2
Contents

Topic

Subject 1. Introduction Concept of signal and system. Mathematical representation
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Subject 2. Sinusoids

Sinusoidal signals: Frequency, amplitude and phase. Complex
exponentials and phasors. Phasor addition rule.

Subject 3. Spectrum representation Spectrum of a sum of sinusoids. Mathematical expression and graphical

plot. Fourier Series analysis of periodic signals.

Subject 4. Introduction to Sampling and Aliasing Sampling and digital frequency. Analog frequency vs discrete frequency.

Aliasing. The sampling theorem.

Subject 5. FIR Filters

Introduction to discrete-time systems. Difference equation. Filter
Coefficients. Block Diagrams. Causality, linearity and time-invariance. LTI
systems and convolution. FIR frequency response. Cascaded LTI systems.

Subject 6. Frequency response of FIR filters Sinusoidal response of FIR systems. Frequency response. Properties.

Graphical representation.

Subject 7. Z Transform

Definition and properties. Linear-phase filters.

Subject 8. IIR Filters

Difference equation. Filter Coefficients. Block Diagrams. Impulse response.
Relation between the position of poles and zeros of the system function
and the frequency response.

Subject 9. Continuous-Time Signals and Systems Introduction to continuous-time systems. The unit impulse. The unit step.

Time delaying. Linearity and time-invariance. Convolution

Subject 10. Continuous-Time Fourier Transform  Definition. Basic pairs. Properties

Subject 11. Sampling and Reconstruction in the The sampling theorem in the frequency domain

Frequency Domain

Project 1. A/D and D/A Conversion Digitalisation of Continuous-Time Signals. Aliasing.

Project 2. Digital Filters

Digital filters in the time and frequency domains.

Planning
Class hours Hours outside the Total hours
classroom

Introductory activities 1 0 1
Lecturing 23 40 63
Laboratory practical 11 22 33
Problem solving 15 30 45
Discussion Forum 0 2 2
Objective questions exam 1.5 0 1.5
Problem and/or exercise solving 4.5 0 4.5

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

Methodologies

Description

Introductory activities

Course presentation: programme, reading materials, teaching methodology and assessment
system

Lecturing

Instructor presentation of the main concepts of each subject.
During the 5 minutes before the lecture, a student will summarize the main concepts presented in
the previous session.

Students will participate by answering questions during the explanation and by doing exercises.
Student will work alone afterwards on the concepts studied in class and on expanding this content
using the guidelines provided for each subject.

Identification of doubts that need to be resolved in personalized tutorials.

Through this methodology the competencies CE48, CG3, and CT3 are developed.

Laboratory practical

Application of Matlab functions and commands for digital signal processing to solve practical
exercises.

Identification of doubts that need to be resolved in personalized tutorials.

Software to be used: MatLab.

Through this methodology the competencies CE49, CG4 and CT2 are developed.

Problem solving

Problems and exercises formulated according to the content of the lectures and the guidelines for
each subject.

Students solve problems and exercises prior to the class in which one or several students explain
the solution on the board.

Identification of doubts that need to be resolved in personalized tutorials.

Through this methodology the competencies CE49, CG4 and CT2 are developed.
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Discussion Forum

The website for the course is included in the MooVi platform (https://moovi.uvigo.gal/). Subscription
to this platform, including a photograph, is mandatory. The website provides all the information
related to the course. It also publishes continuous assessment grades and runs forums for students
to exchange ideas and discuss doubts.

Through this methodology the competencies CE48, CE49, CG3, CG4 , CT2 and CT3 are developed.

Personalized assistance

Methodologies

Description

Lecturing

Students will have the opportunity to attend personal tutorials at specific times established by
lecturers for this purpose at the beginning of the academic year and published on the course website.

These tutorials are aimed at resolving student doubts and providing guidance regarding: [] The

content of the lectures and approaches to study. [] Laboratory projects and the software used. []
Problems and exercises proposed and solved in the classroom as well as other problems and
exercises arising during the course. Online tutorials will be available too by appointment.

Laboratory practical The same as in the previous section.

Problem solving

The same as in the previous section.

Assessment
Description Qualification Evaluated
Competencess
Objective questions  These tests are a requirement to pass the subject. See details in 0 CG3 CE48 (T3
exam the "Other comments and second call" section. CE49
Problem and/or These tests are a requirement to pass the subject. See details in 100 CG3 CE48 (T2
exercise solving the "Other comments and second call" section. CG4 CE49 CT3

Other comments on the Evaluation

ASSESSMENT PROCEDURE:

A. Overview

The acquired skills are assessed by a series of tests grouped into two parts, with different requirements:

1. Lab assessment.

2. Problems assessment.

To pass the course it is necessary to pass all two parts.

For each part one or more tests are performed to obtain an independent grade on each.

There are tests for the two parts both in continuous assessment and in final exam assessment.

A pass grade in any part is valid for the entire academic year.

The final grade for Lab assessment is a numerical mark between 0 and 10. A student needs a grade greater than or
equal to 5 to pass the Lab. If the Lab grade is greater than 7, the Lab grade will increase the Course mark (see details

below).

The final grade for the Problem assessment is a numerical mark between 0 and 10.

The Course mark is obtained as follows (for both continuous and final exam assessment):

o If you have passed all two parts and the Lab grade is not greater than 7:

= Course mark=Problem assessment grade.

o If you have passed all two parts and the Lab grade is greater than 7:

= Course mark=minimum [10 , Problem assessment grade + [ (Lab grade-7)/3] ]

o If you have not passed any of the two parts:

= Course mark=minimum [Problem assessment grade, Lab grade]

o In case the student has more than one mark for any part, the highest one will be used.

It is also important to note that:
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o The course can be passed with full marks from continuous assessment, with no need to sit the final exam.

o Students who have done continuous assessment and have failed any part, in the final exam, only have to sit
the part they failed (Lab or Problems).

o Students who sit any of the tests corresponding to Problem assessment will obtain a mark that will be listed in
the academic records.

The following sections explain in detail how each part is graded.
B. Details of the assessment procedure

B1l. Lab assessment

e |ts goal is to determine whether the student has acquired all the knowledge and/or skills corresponding to the
laboratory practice, emphasizing the use of MatLab for digital signal processing.

e Content to be assessed: content of the lab manuals and related theory content.

e Type of test: The test consists of a combination of multiple-choice questions and short questions. Students may use
MatLab, lab manuals with personal notes, and text book. Students may not use a calculator for this test.

e The final grade for Lab assessment is a numerical mark between 0 and 10. A student needs a grade greater than or
equal to 5 to pass the Lab. If the Lab grade is greater than 7, the Lab grade will increase the Course mark.

e Assessment method:

o First call: Students will have two nonexclusive ways to pass the Lab part.

1. Two tests in the lab room during the class period (continuous assessment)
e The test consists of a series of questions at the end of each Lab assignment. The practice that
is completed and all the previous ones are evaluated.

e The tests will be graded between 0 and 10. The lab grade will be obtained as the weigthed
average of the grades of both practices, being the weights the 40% and the 60% for practices 1
and 2 respectively. The student will pass this part if he/she gets a weigthed average greater
than or equal to 5. It is compulsory to sit the two tests.

e Tests dates will be announced on the subject web site at the beginning of the lecture period.

1. Afinal exam (final exam assessment). The pass mark for this test is 5 out of 10.

o Second call and end-of-program call: A final exam (final exam assessment). The pass mark for this test is
5 out of 10.

e Remarks:

o Once the Lab part has been passed, the Lab grade will be valid for the entire academic year.
B2. Problems assessment

e |ts goal is to determine whether the student has acquired all the knowledge and/or skills corresponding to the course
and knows how to apply them to solve problems.

e Content to be assessed: as specified in the guidelines document for each topic (available on the subject web) in the
section "Content to be assessed". MatLab knowledge is not assessed.

e Type of test: A problem solving test. Students are not allowed to use books or notes. The use of calculators may be
granted on an exam basis.

e |t will be graded between 0 and 10. The pass mark is 5.
e Assessment method:
o First call: Students will have two nonexclusive ways to pass the Problems part.

1. Three tests in the classroom during the class period (continuous assessment). Each test will be graded
between 0 and 10.

e The mark will be obtained as : 0,15* Test1Mark+ 0,35*Test2Mark + 0,5*Test3Mark
e Testl: Units 1 to 4. Test2: Units 1 to 7. Test3: Units 1 to 11.
e Tests dates will be announced on the web site at the beginning of the lecture period.

2. Afinal exam (final exam assessment). The pass mark for this test is 5 out of 10.
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o Second call and end-of-program call: A final exam (final exam assessment). The pass mark for this test is
5 out of 10.

o Remarks:

o Once the Problems part has been passed, the Problems grade will be valid for the entire academic year.

o A student who has passed the Problems part during the First call through the continuous assessment method
is allowed to sit the final exam of the First call to try to get a better mark.

o A student who has passed the Problems part during the First call is NOT allowed to sit the Problems Part of the
final exam of the Second call.

C. Other comments

o After the end of the course students will have a single grade of the subject in their academic record:

o After the First call their corresponding grade is registered. If this grade is greater than or equal to 5, it will be
the student final grade

o If a student who has not passed the subject in the First call, gets a better grade in the Second call, this new
grade will be the one that will be included in his academic record. If it is not better the academic record will
stay unchanged. In any of these cases, this grade becomes the final grade.

e Continuous assessment tests may not be rescheduled.
e Lab or Problems grades are only valid for the current academic year.

e The use of books, notes or electronic devices such as phones or computers is not permitted in any test or exam.
Mobile phones must be turned off and out of reach of the student. If calculator use is permitted, the calculator must
be a conventional scientific calculator. Therefore, calculators that allow formulas to be saved or that have libraries
that automatically perform operations with complex numbers, calculation of roots, etc. are not allowed under no
circumstances.

e Plagiarism is regarded as serious dishonest behavior. If any form of plagiarism is detected in any of the tests or
exams, the final grade will be FAIL (0), and the incident will be reported to the corresponding academic authorities for
prosecution.

e Throughout the course, during the celebration of the lectures, the teachers of the subject will eventually propose
activities or exercises in which students can be rewarded with up to 1 point out of 10. If they receive it, this bonus
will be added to the final grade that the students have obtained following the assessment methods previously
described.

Sources of information

Basic Bibliography

J.H. McClellan y R.W. Schafer, R, Signal Processing First, Pearson Prentice Hall,
Complementary Bibliography

A. Quarteroni y F. Saleri, Calculo cientifico con Matlab y Octave, Springer,

M. J. Roberts, Senales y Sistemas, McGraw Hill,

A.V. Oppenheim y R.W. Schafer, Tratamiento de sefales en tiempo discreto, Prentice Hall,

Recommendations

Subjects that it is recommended to have taken before
Physics: Analysis of Linear Circuits/V05G301V01108
Mathematics: Linear algebra/V05G301Vv01102

Mathematics: Calculus 1/V05G301V01101

Mathematics: Calculus 2/V05G301V01106

Contingency plan

Description
If teaching is not face-to-face, the planning will be maintained, both for groups A and groups B, but virtual teaching would be
used.

The contents of the subject are completely covered by the book that is used as the fundamental bibliographic source. From
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the beginning of the course, students have a guide for each topic that indicates the sections of the book that cover the
corresponding contents, therefore the combination of the guides and the book guarantees the students their autonomous
organization and learning.

The assessment system will not change either. The only exception would be if the tasks and exams could not be carried out
in person, in which case the only change that would be introduced is that in the problem exams the use of books and
calculators would be allowed.
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IDENTIFYING DATA
Electronic technology
Subject Electronic

technology
Code V05G306V01206
Study Degree in

programme Telecommunication
Technologies
Engineering-English

teaching
Descriptors ECTS Credits Type Year Quadmester
6 Mandatory 2nd 2nd
Teaching  English
language
Department

Coordinator Quintans Grafa, Camilo
Lecturers  Quintans Grafia, Camilo

E-mail quintans@uvigo.es
Web http://moovi.uvigo.gal
General This course is dedicated to the utilisation of integrated circuits, in particular operational amplifiers, as well as to

description the following fields: Electronics of Power, Electrotechnics in the aspects of electrical installations and to the
conversion of photovoltaic solar energy and thermal.

English Friendly subject: International students may request from the teachers: a) materials and bibliographic
references in English, b) tutoring sessions in English, c) exams and assessments in English.

Competencies

Code

CG13 CG13 The ability to use software tools that support problem solving in engineering.

CG14 CG14 The ability to use software tools to search for information or bibliographical resources.

CE14 CE14/T9: The ability to analyze and design combinatory and sequential, synchronous and asynchronous circuits and
the usage of integrated circuits and microprocessors.

CE16 CE16/T11: The ability to use different energy sources, especially photovoltaic and thermal ones, as well as the
fundamentals of power electronics and electronics

Learning outcomes

Learning outcomes Competences
To know how to analyse and use circuits with operational amplifiers and with other integrated CG13 CEl4
circuits. CG14

To know the foundations of Electrotechnics. CE16
To know the foundations of the Power Electronics and the basic topologies of the power electronic CG13 CEl6
converters. CG14

Ability to use distinct sources of energy and especially photovoltaic solar energy and thermal solar CG13 CEl6
energy.

Contents

Topic

Operational amplifiers and other integrated Introduction to amplifiers: Aspects of frequency response in amplifiers.
circuits Bode diagrams.

Principles of operation of an operational amplifier. Application circuits for
operational amplifiers. Other integrated circuits of general application.

Power Electronics (1) Introduction to Power Electronics. Power electronic devices .
Power Electronics (ll) DC power supplies. DC-DC converters.
Power Electronics (lll) Single-phase rectifiers. Single-phase inverters.
Electrotechnics Electrical installations. Protections.
Photovoltaic and thermal solar energy Photovoltaic and thermal solar installations.

Photovoltaic cells. Photovoltaic panels. Photovoltaic systems of energy

conversion.
Planning

Class hours Hours outside the Total hours
classroom

Lecturing 18 18 36
Laboratory practical 22 22 44
Problem solving 6 12 18
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Essay questions exam 3 15 18
Problem and/or exercise solving 3 15 18
Laboratory practice 4 12 16
*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description
Lecturing The teacher exposes the theoretical contents.

This activity is individual.

In these activities skills CE14 and CE16 are developped.

Laboratory practical They include circuit mounting and testing and computer electronic circuits simulation.
Software to be used: ORCAD CIS Lite versién 17.2.
Some practical classes will also include some web search made by the student, about some
technical information about some specific electronic devices used in the practical classes (e.qg.
some kind of transistors or operational amplifiers).

This activity is collective. The students work in teams of two persons in each laboratory position.

Through this methodology the competencies CE14, CE16, CG13 and CG14 are developed.
Problem solving The teacher will solve exercises about most of the chapters.

This activity is individual.

Through this methodology the competencies CE14 and CE16 are developed.

Personalized assistance
Methodologies Description
Lecturing The students may talk to the professor in the office hours published in the course webpage. Questions

about the contents of the master classes will be answered in this tutorship time as well as questions
about how to prepare their study.

Laboratory practical The students may talk to the professor in the office hours published in the course webpage. Questions
about the contents of the laboratory practices, about how to use the instrumentation or about the
implementation of the electronic circuits and the simulation software will be answered in this
sessions.

Problem solving The students may talk to the professor in the office hours published in the course webpage. Questions
about the problems or exercises proposed and solved in the classroom will be answered in this
tutorship time as well as other problems or exercises that the student can find along the study of the

subject.
Assessment
Description Qualification Evaluated
Competencess
Essay questions They make part of each partial examination of theory, in which they are half 35 CE14
exam of its value.The number of tests and how they work are detailed in 'Other CE16
comments and July evaluation'.
Problem and/or They make part of each partial examination of theory, in which they are half 35 CE14
exercise solving of its value.The number of tests and how they work are detailed in 'Other CEl6
comments and July evaluation'.
Laboratory They are made in the laboratory. They consist of the kind of tasks made or 30 CG13 CEl4
practice prepared during the practices of the course: the practical exams consist of: CGl4 CEl6

1) mounting of circuits, making measures on them and answering questions
related with these circuits and 2) simulation of circuits equal or similar to the
ones studied in the practices and answering questions related with this
simulation.

In the laboratory practice exams the student will be allowed to use some
especific technical information collected by the student during the practices
(e.g. datasheets from manufacturers).

Other comments on the Evaluation

A process of continuous assessment based on midterms is established, but the student may choose alternatively an exam-
only assessment.
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Partial exams are not recoverable, i.e., if a student can not attend the day they are scheduled, teachers do not have
obligation to repeat them. The grades for the partial exams are valid only for the academic year in which they are made.

Note 1: During exams mobile phones must be turned off and kept away. It is not allowed to use them as calculators. The
student must have a calculator.

Note 2: It is not allowed to enter the classroom after an exam begins.
Continuous assessment:

For continuous assessment, the contents of theory are divided into three blocks and the contents of laboratory are divided
into two blocks.

The student joins continuous evaluation if and only if he/she attends to any of the partial exams (either theoretical or
laboratory ones) . From that moment, the student is considered as presented, and if he/she doesn't attend to any other
partial exams, his/her mark on them will be zero.

As specified below, 4 points (out of 10) is considered as minimum grade in each block, as well as minimum theory grade,
laboratory grade or grade of each block (grade of a partial examination or grade of that block in the final examination, in
theory or practice, as well).

Regarding theory:

There are two partial exams, for the first two blocks. The student must repeat each partial exam in the final exam if the
grade on any of them is less than 4. The exam of the third block is done by all students in the final exam.

If a student gets a grade of at least 4 points in a partial exam, he/she can try to improve the mark of that block in the final
exam, but the grade in that block will be the one obtained in the final exam, even though it is less than the grade obtained
in the partial exam.

The theory grade NT is the average grade of the three blocks, if the three student's grades exceed 4 point. If in any of the
three blocks, the student does not reach 4 points, his/her theory grade is the minimum between 3.5 and the average of the
three blocks.

The partial exams take place on the usual weekly scheduling of the classes and last 1 hour and 50 minutes each.
They include both one half (in time and in mark) of development questions and one half exercises.

The duration of each block of the final theory exam (first, second and third) is one hour.

Regarding practices:

Laboratory practices are assessed through practical exams described above (laboratory exams).

The practices of the two blocks are examined in two partial laboratory exams. The student must repeat a lab exam in the
final exam if his/her mark in it is less than 4.

To participate in the partial exams of laboratory practices the student must attend to all the laboratory practices.
Nevertheless, the students that do not fulfil this requirement can attend to the partial exams of theory and liberate
themselves from its contents for the final theory exam.

If a student gets a grade of at least 4 points in a partial laboratory exam, he/she may try to improve the grade of that block
in the final exam, but the grade in that block will be the one obtained in the final exam, even though it is less than the grade
obtained in the partial exam.

The practice note NP is the average grade of the two blocks, if the grade of the student in both partial exams exceeds 4
points. If the student doesn't reach 4 points in any of the two blocks, his/her practice grade is the minimum between 3.5 and
the average of the two blocks.

Material for practical exams:

The student must take to the practical exams the datasheets of the semiconductors used during the practices, which the
student must gather as the practices are carried out. The student can also take to the practical exams the practices printed,
bound or stapled, along with annotations added by the student during the realization of the practices, according to rules that
will be detailed on the web of the subject.

VERY IMPORTANT: The students who want to attend to the lab final exam of the course must enroll for it, prior to the exam,
via the subject web (section'Inscripciones'). The teachers of the subject will communicate through an announcement on that
website a deadline for such preinscription. This preinscription is necessary to schedule the shifts for the lab exam. Only the
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students enrolled before that date will have right to do the lab exam.
Final grade:

The final grade NF is NT x 0.7 + NP x 0.3, if NT and NP are both at least 4 points. Otherwise NF is the minimum between 4.5
and NT x 0.7 + NP x 0.3 . NT and NP are calculated as indicated above. The student passes the subject in May session (first
call) if the final grade NF is greater than or equal to 5.

Exam-only assessment

The students who choose exam-only assessment do the same final exam as those other who are assessed by continuous
assessment and who have reached the minimum grade in no partial exam, i.e., they have to make all the final examination,
both the three blocks of theory and the two blocks of lab practices.

The theory grade NT, the practice grade NP and the final grade NF are calculated in the same way as indicated above, for
students assessed by continuous assessment.

Second call

The second call exam consists of two parts:

- A theory exam, 3 hours long. Its grade is NT.

- A laboratory exam, 1 hour 50 minutes long. Its mark is NP.

Unlike the final exam (first call), this exams are not divided into blocks.

The grade in this second call exam, NR, is NT x 0,7 + NP x 0,3, where NT is the theory exam grade and NP is the laboratory
exam grade, provided that NT and NP are both greater or equal to 4 points. Otherwise, the grade in this second call is the
minimum between 4.5 and NT x 0,7 + NP x 0,3.

In the second call, all the students can attend to both sections (theory and practice). The rule of 'highest grade' which is
compulsory for the total grade of all the subjects, will apply in this subject also extended to each section; i.e., the theory
grade of each student to calculate the grade for the second call will be the highest between the May theory mark (first call)
and the mark in the second call theory exam. The same for the laboratory grade.

VERY IMPORTANT: In the same way as stated for the May final proof, the students who want to attend to the second call
laboratory exam must enroll to attend to it, via the subject web. The teachers of the subject will communicate through an
announcement on that website a deadline for such preinscription. This preinscription is necessary to schedule the shifts for
the laboratory exam. Only the students who enroll before that date will cahave right to do the laboratory exam.

END OF CAREER EXAM

The end of career (E.C.) exam has the same structure as the second call exam and its grade is calculated the same way as in
the second call exam, except that no grade of a previous opportunity is retained (neither from partial exams nor from final
nor second call exam): the grade of a student in the E.C. act depends for all students only upon the E.C. exam itself.

Sources of information

Basic Bibliography

Hambley, A. R., Electrdnica, 22 ed. en espafiol, Prentice-Hall,

Hart, D. W., Electrénica de potencia, Prentice-Hall,

Quinténs Grafia, C., Simulacion de circuitos electronicos con OrCAD® PSpice®, 978-84-267-3351-1, 2.2 edicidn,
Marcombo, 2021

Hambley, Allan R., Electronics, 2nd ed., Prentice Hall,

Hart, Daniel W., Power Electronics, McGraw-Hill,

Complementary Bibliography

Rashid, Muhammad H., Electrénica de potencia: circuitos, dispositivos y aplicaciones, Pearson Education,
Reglamento Electrotécnico para Baja Tension (REBT) e Instrucciones Técnicas Complementarias (ITC),
Schneider Electric Espafia, S.A., Guia de disefo de instalaciones eléctricas (PDF de uso libre disponible en
www.schneiderelectric.es), Schneider Electric Espafa, S.A,

Guirado, R., Tecnologia eléctrica, McGraw-Hill,

AENOR, Norma UNE 60617 de Simbolos graficos para esquemas eléctricos,

Carta, J. A. y otros, Centrales de energias renovables: Generacion eléctrica con energias renovables, Pearson-
UNED,

Quintans Grafia, C., Simulacién de circuitos con OrCAD 16 DEMO, 12 ed., Marcombo,
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Recommendations

Subjects that it is recommended to have taken before
Physics: Analysis of Linear Circuits/V05G301V01108
Physics: Fundamentals of electronics/V05G301V01201

Contingency plan

Description
The following extraordinary measures will be applied:

A groups

The contents and their distribution in the different parts will be kept
independently of the format of teaching, either classroom teaching or online teaching.

B groups
The laboratory practices will be made by using an electronic circuits simulator with free access version available.
Assessment

The contents and the distribution of marks of the assessment will be the same
independently of the format of teaching, either classroom teaching or online teaching.
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IDENTIFYING DATA

Electromagnetic Transmission

Subject Electromagnetic
Transmission

Code V05G306V01207

Study Degree in

programme Telecommunication
Technologies
Engineering-English

teaching
Descriptors ECTS Credits Type Year Quadmester
6 Mandatory 2nd 2nd
Teaching  English
language
Department

Coordinator Lorenzo Rodriguez, Maria Edita de
Lecturers  Lorenzo Rodriguez, Maria Edita de
Vazquez Alejos, Ana
Vera Isasa, Maria

E-mail edita.delorenzo@uvigo.es
Web http://moovi.uvigo.gal
General Fundamentals of electromagnetic guided and unguided transmission. Analysis of the operating principles of

description different transmission media models and their characterization in telecommunication engineering.
English Friendly subject: International students may request from the teachers: a) materials and bibliographic
references in English, b) tutoring sessions in English, c) exams and assessments in English.

Competencies

Code

CG3 CG3: The knowledge of basic subjects and technologies that enables the student to learn new methods and
technologies, as well as to give him great versatility to confront and adapt to new situations

CG4 CG4: The ability to solve problems with initiative, to make creative decisions and to communicate and transmit
knowledge and skills, understanding the ethical and professional responsibility of the Technical Telecommunication
Engineer activity.

CG5 CG5: The knowledge to perform measurements, calculations, assessments, appraisals, technical evaluations, studies,
reports, task scheduling and similar work to each specific telecommunication area.

CE9 CE9/T4: The ability to analyze and specify the main parameters of a communications system.

CE13 CE13/T8: The ability to understand the electromagnetic and acoustic wave mechanisms of propagation and
transmission, and their corresponding receiving and transmitting devices.

CT2 CT2 Understanding Engineering within a framework of sustainable development.

CT3 CT3 Awareness of the need for long-life training and continuous quality improvement, showing a flexible, open and
ethical attitude toward different opinions and situations, particularly on non-discrimination based on sex, race or
religion, as well as respect for fundamental rights, accessibility, etc.

Learning outcomes
Learning outcomes Competences

Transmissionm line specification: two-wire line, coaxial wire, coaxial models, twisted pair, optical CG3  CE9
fibre.

Tension and current waves, E-H fields and stationary wave analysis. CG5 CE13

Proposing impedance matching solutions. CG4

Antenna radiated field calculation and related parameters: radiation pattern, gain, beam-width, CG5 CE9

impedance, polarisation, effective area. CE13

Resolving problems of propagation and reception of electromagnetic waves. CG3 CT2
CG4 CT3

Contents

Topic

Introduction Types of transmission media, advantages and disadvantages,

characterisation.
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Transmission lines Getting started with some of the most commonly used transmission lines:
two-wire, coaxial cable, twisted pair.
Circuit model of distributed parameters ,general equations, characteristic
parameters (characteristic impedance, propagation velocity, attenuation
and phase coefficients).
Attenuation, dispersion and crosstalk.
Transmission line in a circuit (reflection coefficient, standing wave ratio,
input impedance).
Smith Chart.

Optical fiber. Structure and types.
Numerical aperture and acceptance cone.
Attenuation and dispersion.
Optical sources and receivers.

Radiowaves and antennas Characteristics of radiowaves: far field, radiation integral.
Antenna concept and fundamental parameters (radiation pattern,
secondary lobe level, beamwidth, directivity, gain, polarisation,
impedance).
Reception: power balance in free space (Friis equation), polarization loss
factor.
Antenna arrays.

Labs - Measurement and analysis of voltage and current waves and standing
waves.
- Optical fiber transmission fundamentals.
- Basic impedance matching technics.
- Radiation pattern plots.
- Measurement of antenna basic parameters.
- Problem resolution.

Planning
Class hours Hours outside the Total hours
classroom

Introductory activities 1 0 1
Lecturing 18 27 45
Autonomous problem solving 7 28 35
Laboratory practical 20 4 24
Problem solving 6 18 24
Problem and/or exercise solving 3 9 12
Objective questions exam 1 8 9

*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 focused to take contact and get information about the students and to introduce the
subject.

Lecturing Presentation by the teacher of the contents of the subject of study (theoretical basis).

Through this methodology the competencies CG3, CE9,CE13 and CT2 are developed.
Autonomous problem  Activity in which problems are formulated related to the subject. The student must develop the

solving analysis and solving problems independently. The solutions are provided in ordinary class hours.
Through this methodology the competencies CG4, CE9 and CE13 are developed.
Laboratory practical Application of knowledge to specific situations and acquisition of basic skills and procedures. They

are developed in laboratories with specialized equipment.
Software to be used: applets java.
Through this methodology the competencies CG5 and CT3 are developed.
Problem solving Activity in which problems are formulated related to the subject. The student must develop the
analysis and solving problems with the advisor help.
Through this methodology the competencies CG4, CE9 and CE13 are developed.

Personalized assistance
Methodologies Description

Lecturing In the tutorial schedule, teaching staff will attend the needs and queries of the students
related with the study of the subject.

Laboratory practical The teaching staff will set the time of the session and will resolve the questions about the
practical implementation.

Autonomous problem solving In the tutorial schedule, teaching staff will attend the needs and queries of the students
related with the study of the subject.
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Problem solving In the tutorial schedule, teaching staff will attend the needs and queries of the students
related with the study of the subject.

Assessment
Description Qualification Evaluated
Competencess
Problem and/or exercise Proof in which the student has to solve a series of problems in a 75 CG3 CE9
solving time and conditions established by the teacher, applying the CG4 CE13
acquired knowledge.
Objective questions Proofs of short length (see other comments) 25 CG3 CE9
exam CG5 CE13

Other comments on the Evaluation

Following the guidelines of the degree, two evaluation systems will be offered: continuous assessment or single assessment.
Continuous assessment

Continuous assessment includes the following tasks (with its weight in the final grade):

- T1: Exercises of decibels (5%).

- T2: Problems of transmission lines (30%).

- T3: Questions/short exercises about guided transmission (15%).
- T4: Questions/short exercises about radiotransmission (10%).

- T5: Problems of radiotransmission (40%).

The time schedule of these tasks, approved by the CAG, will be available at the beginning of the semester.

These tasks are not recoverable, ie if a student cannot fulfill on time the teacher has no obligation to repeat them and they
are valid only for the academic year in which they are made.

To pass the subject by this assesment system, it is necessary to obtain 30% of the maximum qualification in each one of the
following thematic blocks:

Guided transmission: T1 + T2 + T3.

Radiotransmission: T4 + T5

If the minimum 30% required is not obtained in any of the blocks defined, the final mark will never be higher than 4.5

After the first problem solving exam the student must decide between continuous assesment or single assesment, in which
case they receive a mark, independently that they assist or not to the other tasks. A failure to attend to this test implies that
the choice is single assessment.

Exam-only assessment

In addition to the continuous assessment described above, the student may choose to perform one final exam with two
parts:

- Part I: questions/short exercises (30%).

- Part II: problem solving (70%).

Second call

It consists of a final exam with the same characteristics and weights as indicated in the single assessment section.

Students who have chosen continuous assessment may keep the mark of one of the thematic blocks (guided or radio
transmission) if it has exceeded the 50% of the maximum qualification in that block.

End-of-program call
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The system described in the single assessment section will be applied.

Copy

In case of detecting any student copying or not respecting the instructions of any of the evaluation tests, he/she will be
urged to leave the classroom/laboratory, the final grade will be FAIL (0 points), and this incident will be reported to the
corresponding academic authorities to take the appropriate consecuences.

At least 50% in the total qualification must be obtained in any of the assessment systems and calls to pass the subject.

Sources of information

Basic Bibliography

F.T. Ulaby, Fundamentals of Applied Electromagnetics, 72, Pearson, 2015

S.M. Wentworth, Applied electromagnetics. Early transmission line approach, 12, Wiley, 2007
D. K. Cheng, Fundamentos de electromagnetismo para ingenieria, Addison-Wesley, 1997
Complementary Bibliography

N.N.Rao, Elements of engineering electromagnetics, 62, Pearson, 2004

J.D. Krauss, Electromagnetismo con aplicaciones, McGraw-Hill, 2000

Y.H. Lee, Introduction to Engineering Electromagnetics, Springer, 2013

S. Balaji, Electromagnetics Made Easy, Springer, 2020

Recommendations

Subjects that it is recommended to have taken before
Mathematics: Calculus 1/V05G301V01101

Mathematics: Calculus 2/V05G301V01106

Physics: Fields and Waves/V05G301V01202

Contingency plan

Description

In case that the teaching must be totally on-line:

- The teaching of A groups will be done synchronously using Campus Remoto.

- The teaching of B groups will be done synchronously using Campus Remoto if possible. The lab practices will be replaced
by other that can be done remotely.

- The assessment will be done using Moovi + Campus Remoto . The number, date and weight of the tasks will be the same.
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IDENTIFYING DATA
Signal Transmission and Reception Techniques
Subject Signal Transmission

and Reception

Techniques
Code V05G306V01208
Study Degree in

programme Telecommunication
Technologies
Engineering-English

teaching
Descriptors ECTS Credits Type Year Quadmester
6 Mandatory 2nd 2nd
Teaching  English
language
Department

Coordinator Lépez Valcarce, Roberto
Rodriguez Banga, Eduardo

Lecturers  Lépez Valcarce, Roberto
Rodriguez Banga, Eduardo

E-mail erbanga@uvigo.es
valcarce@gts.uvigo.es
Web http://moovi.uvigo.gal
General The course "Signal Transmission and Reception Techniques" is an introduction to the different existent methods

description for the exchange of information in digital format at the physical layer level. Its main focus is on pulse amplitude
modulation (PAM) as illustrative example. The main components of a digital transmitter and receiver are
described, as well as the different effects caused by the communication channel and the different performance
parameters of a digital system.

English Friendly subject: International students may request from instructors: a) materials and bibliographic
references in English, b) tutoring sessions in English, c)
exams and assessments in English.

Competencies

Code

CG3 CG3: The knowledge of basic subjects and technologies that enables the student to learn new methods and
technologies, as well as to give him great versatility to confront and adapt to new situations

CG4 CG4: The ability to solve problems with initiative, to make creative decisions and to communicate and transmit
knowledge and skills, understanding the ethical and professional responsibility of the Technical Telecommunication
Engineer activity.

CG6 CG6: The aptitude to manage mandatory specifications, procedures and laws.

CE7 CE7/T2: The ability to use communication and software applications (ofimatics, databases, advanced calculus, project
management, visualization, etc.) to support the development and operation of Electronics and Telecommunication
networks, services and applications.

CE9 CE9/T4: The ability to analyze and specify the main parameters of a communications system.

CE10 CE10/T5: The ability to evaluate the advantages and disadvantages of different technological alternatives in the
implementation and deployment of communication systems from the point of view of signals, perturbations, noise and
digital and analogical modulation systems.

CE20 CE20/T15: The knowledge of national, European and international telecommunication regulations and laws.

CT2 CT2 Understanding Engineering within a framework of sustainable development.

CT3 CT3 Awareness of the need for long-life training and continuous quality improvement, showing a flexible, open and
ethical attitude toward different opinions and situations, particularly on non-discrimination based on sex, race or
religion, as well as respect for fundamental rights, accessibility, etc.

Learning outcomes

Learning outcomes Competences
Differentiate the blocks and functionalities of a complete data transmission sytem CG3 CE9
CE10
Identify the minimum requirements for a reliable data communication. CG3 CE9
CG4 CEl0
Distinguish the fundamental parameters of a complete communications system oriented to data CG3  CE9
transmission. CG4 CEI10
Describe, develop and analyse the different blocks of a data transmission system. CG3 CE9 CT3
CG6 CEl0
CE20
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Develop and implement basic circuits for modulation and demodulation of signals. CG4  CE9 CT2

CG6 CEl0

CE20
Use applications of communication and computer (text processing, databases, advanced calculus, CG4  CE7 CT2
management of projects, visualisation, etc.) to support the design of data transmission systems. CT3
Recognise the different quality assessment measures of a digital signal. CE9

CE10
Statistically analyse the noise and understand its effects. CG3 CE9

CE10
Contents
Topic

1. Introduction to digital communication systems -Basic elements and general description of a communication system.
-Analog and digital communications
-Description of a digital transmitter
-Description of a digital receiver
2. Signals, systems and stochastic processes in  -Review of basic concepts: signals and systems. Continuous time Fourier
communications transform.
- Deterministic signals: energy-defined and power-defined.
Autocorrelation. Spectral density.
- Random variables. Stochastic processes: stationarity, autocorrelation,
power spectral density, bandwidth. White noise.
3. Frequency conversion and analog processing -Amplitude modulation (AM) and frequency modulation (FM)
-1/Q modulation and demodulation
- Transceiver requirements and specifications
-Receiver architectures: direct conversion, intermediate frequency. Analog
and digital stages.
4. Pulse amplitude modulation (PAM) - Baseband PAM
- Bandlimited channels and intersymbol interferences (ISI)
- Nyquist criterion, raised cosine pulses, eye diagram
- Matched filtering
- Bandpass PAM
5. Modulation and detection in Gaussian channels - Introduction to the Signal Subspace
- Discrete equivalent channel
- Maximum A Posteriori (MAP) and Maximum Likelihood (ML) detectors
- Probability of error
6. The communication channel -Transmission media
-Signal to noise ratio
-Multipath and frequency selectivity

-Fading

-Doppler effect
Planning

Class hours Hours outside the Total hours
classroom

Lecturing 24 24 48
Practices through ICT 21 31.5 52.5
Problem solving 2 8 10
Laboratory practical 6 9 15
Essay questions exam 2 16 18
Problem and/or exercise solving 1 5.5 6.5

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

Methodologies

Description
Lecturing Presentation and discussion of the fundamental theory.

Through this methodology, skills CE9, CE10, CE20, CG3, CG4, CG6, CT2, CT3 are developed
Practices through ICT ~ The concepts presented in the class sessions will be further illustrated and developed by means of
Matlab-based simulation and signal processing tools.

Through this methodology, skills CE7, CE9, CE10, CG3, CG4, CT2 are developed
Problem solving A simple problem will be solved after each batch of slides. This problem will help to understand the
concepts introduced in that batch of slides.

Through this methodology, skills CE9, CE10, CG4 are developed
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Laboratory practical Experimental study with real communication signals by means of Software-Defined Radio tools.

Through this methodology, skills CE9, CE10, CG3, CG6, CT2 are developed

Personalized assistance
Methodologies Description

Laboratory practical Beyond the initial explanation to the group, instructors will answer individual students' questions.

Lecturing Personalized attention will be offered during office hours.

Practices through ICT Beyond the initial explanation to the group, instructors will answer individual students' questions.

Problem solving Personalized attention will be offered during office hours. Special group sessions will be organized
for solving selected problems; in those sessions students will try to solve the problems, and then the
instructors will answer questions and provide feedback.

Assessment

Description Qualification Evaluated

Competencess

Essay questions Final examination. It will cover all of the material covered during the 40 CG3 CE9 CT2
exam course and will take place during the exam period as established by the CG4 CE10 CT3

Center. The final grade will never be less than the exam grade, as CG6 CE20

described in the section "Other comments on the Evaluation".
Problem and/or Three short tests will be given during the semester. The points achieved in 60 CG3 CE7
exercise solving these tests always contribute to increase the final grade, as described in CG4 CE9

the section "Other comments on the Evaluation". CG6 CE1l0

CE20

Other comments on the Evaluation

The final grade (F) will be computed based on two terms. The first one (E, between 0 and 10 points) is given by the exam
grade, whereas the second (P, between 0 and 6 points) evaluates the student's work over the semester based on three
short-answer tests (P1, P2 and P3, each one between 0 and 10 points), in such a way that:

P =0.15-P1 + 0.2:P2 + 0.25-P3
and
F =P + E(10-P)/10.

For the previous expression to apply, it is required that the exam grade be no less than 2.5 points (E >= 2.5). Otherwise, the
final grade will be directly the exam grade (F = E).

The first three tests will take place following the schedule to be approved by the Academic Committee, which will be
published by the beginning of the semester. These tests are not recoverable, that is to say, if a student does not show up
when they take place, the instructors do not have the obligation to repeat them. In each test, the material covered from the
start of the course until the previous week (inclusive) will be evaluated.

For those students who do not choose the continuous assessment track, the final grade will be directly the exam grade (F =
E).

Students will be graded as long as they take any test (either the short-answer tests, or the final exam). Students choosing
the continuous assesment track and not passing the subject will receive the "fail" mark, regardless of whether they took the
final exam or not.

The mark achieved in the first three short-answer tests (P) will be kept for the second call, but not for subsequent
years. Regarding the second call, the same rules stated above will apply.

For the end-of-program call, a comprehensive exam will be given, corresponding to 100% of the final grade.

Plagiarism is regarded as serious misconduct. If any form of plagiarism is detected in any of the tests or exams, the final
grade will be FAIL (0), and the corresponding academic authorities will be informed about the fact, in order to take adequate
measures.

Sources of information
Basic Bibliography
A. Grami, Introduction to Digital Communications, 1, 2016
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A. Artés, F. Pérez Gonzdlez et al., Comunicaciones Digitales, 1,

J. G. Proakis, M. Salehi, Fundamentals of Communication Systems, 1,

Complementary Bibliography

Bernard Sklar, Digital Communications: Fundamentals and Applications, 2,

C.R. Johnson Jr., W.A. Sethares, Telecommunication Breakdown, 1,

B. Razavi, RF Microelectronics, 1,

Recommendations

Subjects that continue the syllabus

Principles of Digital Communications/V05G301V01324

Subjects that it is recommended to have taken before

Physics: Analysis of Linear Circuits/V05G301V01108

Mathematics: Probability and Statistics/V05G301vV01107

Digital Signal Processing/V05G301V01205

Other comments

It is assumed that the student has basic knowledge of analog and digital signal processing, as well as of probability and

statistics.

Contingency plan

Description

=== ADAPTATION OF THE METHODOLOGIES ===
* Teaching methodologies maintained

All of them

* Teaching methodologies modified

None of them

* Modifications (if applicable) of the contents

N/A

* Additional bibliography to facilitate self-learning
N/A

* Other modifications

None

=== ADAPTATION OF THE TESTS ===

No modification is required neither of the assessment tests nor of their corresponding weights

* Additional Information

The "Practices through ICT" will be maintained even if they can not be done face-to-face. If necessary, both in the mixed
modality and in the non-face-to-face modality those "Laboratory practicals" that require specific hardware will be replaced

by alternative practices through ICT.

In order to facilitate as much as possible the self-organization of the work by the students, and preventing potential
conciliation and/or connectivity problems, the material used in each session will be provided to students sufficiently in

advance.
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IDENTIFYING DATA

Fundamentals of Sound and Image

Subject Fundamentals of
Sound and Image

Code V05G306V01209

Study Degree in

programme Telecommunication
Technologies
Engineering-English

teaching
Descriptors ECTS Credits Type Year Quadmester
6 Mandatory 2nd 2nd
Teaching  English
language
Department

Coordinator Sobreira Seoane, Manuel Angel
Lecturers  Martin Rodriguez, Fernando
Sobreira Seoane, Manuel Angel

E-mail msobre@gts.uvigo.es
Web http://https://moovi.uvigo.gal
General "Sound & image fundamentals" presents some basic concepts on sound & image nature, the course also deals

description with some basic processing of these signals.

Competencies

Code

CG3 CG3: The knowledge of basic subjects and technologies that enables the student to learn new methods and
technologies, as well as to give him great versatility to confront and adapt to new situations

CG5 CG5: The knowledge to perform measurements, calculations, assessments, appraisals, technical evaluations, studies,
reports, task scheduling and similar work to each specific telecommunication area.

CE13 CE13/T8: The ability to understand the electromagnetic and acoustic wave mechanisms of propagation and
transmission, and their corresponding receiving and transmitting devices.

CE48 (CE48/T16) The knowledge of the appropriate techniques to develop and exploit signal processing subsystems.

CE49 (CE49/T17) The ability to analyze digital signal processing schemes.

CT3 CT3 Awareness of the need for long-life training and continuous quality improvement, showing a flexible, open and
ethical attitude toward different opinions and situations, particularly on non-discrimination based on sex, race or
religion, as well as respect for fundamental rights, accessibility, etc.

Learning outcomes

Learning outcomes Competences

Acquire mathematical tools that allow the understanding of the practical effects of sampling, CG3  CE48 CT3

windowing and time-frequency analysis of sound and image signals. CE49

Apply quantification techniques CG3  CE48 CT3

CE49

Understand the nature, basic properties, generation and capture of sound and image. CE13 CT3

Understand and interpret the different levels of measurement present in sound systems. CG5 CT3

Review the different processes and systems associated with the treatment of sound and image CG3  CE48 CT3
CG5 CE49

Apply the basic rules of the colorimetry. CG3 CT3

Contents

Topic

Sampling, windowing and quantification of one- - Sampling, Nyquist theorem, reconstruction filter.

dimensional and two-dimensional signals. - 2D sampling, concept of resolution vs. sampling frequency. 2D

reconstruction.

- Windowing in 1D and 2D.

- Uniform quantization. A/D conversion . Quantization noise.
Time-frequency analysis of sound and image - Sound and image characteristics in time and double spatial dimension,
signals. respectively.

- Windowing and Discrete Fourier Transform (DFT). DFT in 2D.

- Frequency characteristics. Spatial frequencies, physical interpretation.

Basic concepts of light and color. - The image: numerical nature, colorimetry, visual system basics.
Acoustics: basics. Measurement of acoustic - The sound: acoustic variables, generation, combination of sources, sound
signals. sensations

- Measurement levels.
- Sound level meter
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Sound and image systems and processes: basics. Filter banks.

- Sound capture and calibration.

- Specifications and objective quality.

- 1D filtering. FIR and IIR filters. Relation between windowing and filtering.
- 2D filtering. Separable filters. Point operations and spatial filtering on

images.
Planning
Class hours Hours outside the Total hours
classroom

Introductory activities 1 0 1
Lecturing 28 46 74
Problem solving 8 12 20
Practices through ICT 19 18 37
Discussion Forum 0 1 1
Objective questions exam 0 2 2
Problem and/or exercise solving 0 2 2
Problem and/or exercise solving 0 2 2
Essay 0 11 11

*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

Course presentation: programme, reading materials, teaching methodology and assessment
system.

Developed capabilities: CG3, CG5, CE13, CT3, CE48, CE49.

Lecturing

Exposition by the teacher of the main concepts of each topic, promoting critical discussion. The
theoretical foundations of algorithms and procedures used to solve problems are laid. The student
should take as reference the content of the exam indicated in the guide document for each topic.

Subsequent personal work of the student reviewing the concepts seen in the classroom and
expanding the contents taking as reference the notes documents of each topic.

Identification of doubts that need to be resolved in personalized tutorials.

Developed capabilities: CG3, CG5, CE13, CT3, CE48, CE49.

Problem solving

Problems and exercises formulated according to the content of the lectures and the documents for
each subject.

Students solve problems and exercises prior to the class.

Identification of doubts that need to be resolved in personalized tutorials.

Developed capabilities: CG3, CG5, CE13, CT3, , CE48, CE49.

Practices through ICT

Handling of analysis tools and algorithms. Identifying which one must to be used to solve each
specific problem.

Identification of doubts that need to be resolved in personalized tutorials.

Developed capabilities: CG3, CG5, CE13, CT3, , CE48, CE49.

Discussion Forum

The website for the course is included in the platform (https://moovi.uvigo.gal). Subscription to this
platform, including a photograph, is mandatory. The website provides all the information related to
the course. It also publishes continuous assessment grades and runs forums for students to
exchange ideas and discuss doubts.

Developed capabilities: CG3, CG5, CE13, CT3, CE48, CE49.

Personalized assistance

Methodologies

Description

Problem solving

Help with problem solving, in the classroom and/or at the office.

Practices through ICT

Help in the classroom and, if necessary at the office or via e-mail.

Lecturing

Querry and answer in the classroom and, if necessary, at the office.

Assessment
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Description Qualification Evaluated

Competencess

Objective questions exam  Made in the platform faitic. 20 CG3 CE48
CE49
Problem and/or exercise Exam with brief questions and problems on the thematic of 25 CG3 CE48
solving sound CE49
Problem and/or exercise Exam with brief questions and problems on the thematic of 25 CG3 CE48
solving image CE49

Essay Supervised work related with the contents of the practices 30 CG3 CE13 (T3
CG5 CE48
CE49

Other comments on the Evaluation

On detecting any kind of plagiarism in any of the tests (short test, partial or final exam, lab reports) the final qualification will
be FAIL (0) and the fact will be transmitted to school regents for taking the appropriate actions.

There are two kinds of assesment: continuous assesment and exam-only assesment.

The schedule for intermediate evaluation tests will be approved by the CAG (DEGREE ACADEMIC COMMITTEE) and will be
published at the beginning of four month period in which this course is delivered.

CONTINUOUS ASSESSMENT

The continuous assessment consists of the tests detailed below in this guide and are not recoverable, that is, if a student
cannot take them on the stipulated date, the teacher is not required to repeat them. The evaluable tasks will be valid only
for the academic year in which they are carried out.

It is understood that the student opts for continuous evaluation once the commitment document that will be offered during
weeks 1-3 is signed, so that work can begin in the corresponding groups. Once signed, the student will be assigned the
grade that results from the application of the criteria detailed below, regardless of whether or not they take the final exam.
Types and evaluation of tests:

1. Delivery of two supervised group projects related to the practices (weight 30%). The individual grade of the group work
will be determined by means of cross evaluation.

2. Resolution of tests or short questions related to the practical contents (Weight: 20%): they are developed throughout the
course on the faitic platform.

3. Test 1: final written test of the sound part (development, Weight: 25%): it takes place approximately halfway through the
semester.

4. Test 2: final written test of the image part (development, Weight: 25%): coincides with the date of the final exam of the
subject.

In order to guarantee that students acquire a minimum, more or less balanced, of the subject competences, to pass they
will need to meet these conditions:

Obtain a minimum of 3.5 in Test 1.0btain a minimum of 3.5 in Test 2.Get an average of more than 5 in Tests 1 and 2.0btain
an average of more than 5 in supervised group projects.

In case of not fulfilling all the conditions, the final grade (on a scale of 0 to 10) will be the minimum between the overall
grade obtained and the value FOUR.

To participate in the Continuous Assessment, 80% attendance is required for groups A and B. In case of non-compliance, the
student will be assessed in the single assessment option.

Any student can be called at any time by the teachers to carry out a review of the work done to date in the works or projects
in progress.

EXAM-ONLY ASSESSMENT

If the student does not sign the commitment document, he/she will be evaluated by means of an only exam, in the official
date. The grades for this final exam are between 0 and 10 points. It includes all the subjects of the course, including the
laboratory works.

In order to ensure that students acquire a balanced minimum on the subject competences, they will pass the course if they
meet these two conditions:

1) get a final mark equal to or greater than 5 (on a ten-points scale)
2) and a score equal to or greater than 4 in the questions related with the group B activities.

If some of these conditions are not fulfilled, then the final grade (on a ten-points scale) will be the minimum between
the final mark and the value "4".

Second call exam:
= Students evaluated by Continuous Assessment in the first opportunity can opt between two possibilities the
same day of the exam:
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1. Do again Test 1 and 2 and be evaluated according what is stipulated for the system of Continuous Assessment.

2. Be evaluated with a single final exam in the official date assigned by the Centre. The grades for this final exam are
between 0 and 10 points. It includes all the subjects of the course. Non Continuous Assessment rules apply.

= Students not evaluated by Continuous Assessment:

They will be evaluated with a single final exam on the official date assigned by the Center.The grades for this final exam are
between 0 and 10 points. It includes all the subjects of the course. Non Continuous Assessment rules apply. No other
activities are assessed.

End of program Exam:

In special call exam (end of degree), we will proceed as in the case of students that have not completed the continous
assesment.

Sources of information

Basic Bibliography

Finn Jacobsen et al., FUNDAMENTALS OF ACOUSTICS AND NOISE CONTROL, Technical University of Denmark, 2001
Rafael C. Gonzalez, Richard E. Woods, Steven L. Eddins, Digital image processing using MATLAB, Gatesmark Publishing,
2009

Glnther Wyszecki, W.S. Stiles, Color science: concepts and methods, quantitative data, and formulae, John Wiley
&amp; Sons,

Complementary Bibliography

Lawrence Kinsler, Austin Frey, Aldn Coppens, James Sanders, FUNDAMENTALS OF ACOUSTICS, John Wiley &amp;amp;,
1999

Alan V. Oppenheim, Alan S. Willsky with S. Hamid Nawab, Signals and systems, Prentice-Hall, 1997

Alan V. Oppenheim, Ronald W. Schafer., Discrete-time signal processing, Pearson Prentice Hall, 2010

Rafael C. Gonzalez, Richard E. Woods, Digital image processing, Pearson Prentice Hall, 2018

R.J. Clarke, Digital compression of still images and video, Academic Press, 1995

Recommendations

Subjects that continue the syllabus

Room Acoustics/V05G301V01330

Design of audiovisual installations/V05G301V01334
Fundamentals of Acoustics Engineering/V05G301V01327
Fundamentals of Image Processing/V05G301V01333
Sound Processing/V05G301V01328

Interactive Audio Systems/V05G301V01331

Imaging Systems/V05G301V01332

Video and Television/V05G301V01329

Subjects that it is recommended to have taken before
Physics: Fundamentals of Mechanics and Thermodynamics/V05G301V01103
Digital Signal Processing/V05G301V01205

Contingency plan

Description

The planning of the subject is PREVENTIVE rather than REACTIVE, thinking that the impact of a new state of alert may
prevent the normal development of face-to-face teaching. In any case, ALL updated information and all teaching material,
both theoretical and practical, will remain available on the subject's website so that any student can follow the subject online
regardless of whether a state of alert is declared. Thus, in the event that a teacher or student must maintain quarantine at a
particular level, the subject would not be affected.

All the information related to the classroom / online teaching course and incidents will be kept up-to-date on the subject
page through the faitic platform.

The continuous evaluation tests and the monitoring of the tutored projects and the delivery of the report will be carried out
online regardless of whether the teaching is face-to-face or remote.
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Regarding face-to-face tests, IN ANY CASE online tests will be PREVENTIVELY prepared to be used if necessary, since it is
possible that a student or teacher may be in quarantine but with the possibility of taking the exam. IN the event that the
activation of the "online test" protocol is necessary, the teaching staff will publish the protocol of action on the subject's

teaching page in advance.
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IDENTIFYING DATA

Computer Networks

Subject Computer Networks

Code V05G306V01210

Study Degree in

programme Telecommunication
Technologies
Engineering-English

teaching
Descriptors ECTS Credits Type Year Quadmester
6 Mandatory 2nd 2nd
Teaching  English
language
Department

Coordinator Lépez Ardao, José Carlos
Rodriguez Pérez, Miguel
Lecturers  Ldpez Ardao, José Carlos
Rodriguez Pérez, Miguel

E-mail jardao@det.uvigo.es
miguel@det.uvigo.gal
Web http://moovi.uvigo.gal/
General Operating principles, architecture, technology and norms of computer networks, especially of Internet. Design-

description oriented course, complemented by practical skills

Competencies

Code

CG1l CG1: The ability to write, develop and sign projects in the field of Telecommunication Engineering, according to the
knowledge acquired as considered in section 5 of this Law, the conception and development or operation of networks,
services and applications of Telecommunication and Electronics.

CG3 CG3: The knowledge of basic subjects and technologies that enables the student to learn new methods and
technologies, as well as to give him great versatility to confront and adapt to new situations

CG4 CG4: The ability to solve problems with initiative, to make creative decisions and to communicate and transmit
knowledge and skills, understanding the ethical and professional responsibility of the Technical Telecommunication
Engineer activity.

CG6 CG6: The aptitude to manage mandatory specifications, procedures and laws.

CG9 CGY: The ability to work in multidisciplinary groups in a Multilanguage environment and to communicate, in writing and
orally, knowledge, procedures, results and ideas related with Telecommunications and Electronics.

CE11 CE11/T6: The ability to conceive, deploy, organize and manage networks, systems, services and Telecommunication
infrastructures in residential (home, city, digital communities), business and institutional environments, being
responsible for launching of projects and continuous improvement like knowing their social and economical impact.

CE17 CE17/T12: The knowledge and usage of concepts of communication network architecture, protocols and interfaces.

CE18 CE18/T13: The ability to differentiate the concepts of access and transport networks, packet and circuit switched
networks, mobile and fixed networks, as well as distributed newtwork application and systems, voice, data, video,
audio, interactive and multimedia services.

CE19 CE19/T14: The knowledge of methods of networking and routing, as well as the fundamentals of planning and network
evaluation based on traffic parameters.

CT2 CT2 Understanding Engineering within a framework of sustainable development.

CT3 CT3 Awareness of the need for long-life training and continuous quality improvement, showing a flexible, open and
ethical attitude toward different opinions and situations, particularly on non-discrimination based on sex, race or
religion, as well as respect for fundamental rights, accessibility, etc.

CT4 CT4 Encourage cooperative work, and skills like communication, organization, planning and acceptance of
responsibility in @ multilingual and multidisciplinary work environment, which promotes education for equality, peace
and respect for fundamental rights.

Learning outcomes

Learning outcomes Competences
Comprise the general organization and the basic aspects of operation of communication networks, CG3  CE17 CT2
and particularly of computer networks

Identify and know employ the concepts of switching, access and transport networks and wired and CG3  CE18
wireless networks

Comprise the principles and the organization of distributed applications and services, either data CG3  CE1l7

or media oriented

Comprise and know how to analyze the operation of the Internet: the architecture, the service CG3 CEll CT2
model, the data transport, the routing methods and inter-networking, error control and congestion CG6  CE17 CT3
control CE19
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Dominate the technical standards and the fundamental protocols of the Internet CG3  CEl7

CG4 CE1l8
CG6 CE19

Practical capacity to design, handle and configure computer networks, from the point of view of CGl1  CE11l CT4

data switching and transport CG9

Specify common telecommunications infrastructures and structured cabling in buildings CGl CEll
CG6

Contents

Topic

1. Introduction

. Network elements, types of links, services and protocols
. Switching techniques: circuits, messages and packets
. Reference models and service modes

2. Packet switching (I): Link Transmission

. Packet framing and Frame transmission

. Forwarding techniques.

. Generalized forwarding. Correspondence and action
. Statistical multiplexing

. ARQ Techniques

. Flow control

3. Packet switching (Il): Path Transmission

. Fundamental performance metrics: delay, losses, equivalent capacity
. Reliability (hop-by-hop vs. end-to-end)

4, The data plane (I): IEEE 802.x networks

. Link lawyer. Link types

. IEEE 802 project

. Flat addressing in iEEE 802
. Bridges IEEE 802

. IEEE 802.3: Ethernet

. IEEE 802.11: WiFi

5. The data plane (ll): IP networks

. Internet and IP

. Hierarchical addressing. Structure of IP addresses
. Routers and forwarding tables

. Correspondence in IP (longest prefix match)

. The IP protocol. IPv4 and IPv6

. Addressing scopes. Private networks

. NAT

6. Interconnection of link networks

. IP as interconnection network

. Routers vs. bridges

. Translation between link and network addresses: NDP/ARP
. Fragmentation in IP

7. The control plane (l): IEEE 802.X networks

. Data and control planes. Distributed and centralized control.
. Control plane in IEEE 802 networks

. Backward Learning

. Spanning Tree Control (STP)

8. The control plane (ll): IP networks

8.2.

. The problem of routing. Key elements: Algorithms, protocols, RIB
Hierarchical routing on the Internet: Autonomous systems and

domains

8.3
8.4
8.5

. Format of the RIB. Obtaining the FIB
. Intra-domain routing. Main IGPs: RIP and OSPF
. Inter-AS routing: BGP

9. The Transport Layer

9.1
9.2
9.3
9.4

. Multiplexing, reliability and transmission modes

. Transport protocols

. UDP

. TCP: Connection management. Ordered delivery. ARQ and flow control

in TCP

10. Congestion control

10.

1. The problem of congestion

10.2. Congestion control: objectives, requirements, types of mechanisms
10.3. Congestion Control in TCP. The AIMD algorithm

10.4. Classic implementations: Tahoe, Reno

10.5. Delay-based mechanisms. Vegas

11. Internet Security

11.

1. Secure communication systems

11.2. Confidentiality. Symmetric and asymmetric cryptography
11.3. Authenticity and integrity. Hash functions. Digital signatures
11.4. Availability. DDoS Attacks

11.5. Secure Transport: TLS over TCP

Planning

Class hours Hours outside the Total hours
classroom
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Lecturing 28 42 70
Problem solving 8 12 20
Laboratory practical 8 12 20
Autonomous problem solving 0 12 12
Practices through ICT 8 12 20
Gamification 0 4 4
Essay questions exam 2 0 2
Objective questions exam 2 0 2

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

Methodologies

Description

Lecturing

Exposition of the ideas, concepts, technics and algorithms related to the thematic units of the
course. With this methodology we will work the competences CT2, CT3, CG3, CG4, CE11, CE17,
CE18 and CE19.

Problem solving

Resolution in the classroom by the professor of problems and exercises related with the contents of
the master lessons. With this methodology students work the competences CG3, CG4, CE11, CE17,
CE18 and CE19.

Laboratory practical

Networking laboratory practices, using various network tools and utilities (GNS3, WireShark, ping,
traceroute, dig, etc.) to reinforce the contents learnt in the lecturing classes. Software to be used:
GNS3, WireShark, Java. With this methodology, the competencies CG1, CG9, CE17 and CE19 are
worked on.

Autonomous problem
solving

Completion and delivery, more or less weekly, of online activities. These are self-evaluation tests
and small tasks or problems to be carried out before or after the practical classes. It also includes
the delivery of a small basic network program, as a training for the final network program. With this
methodology we will work the competencies CG4, CG6, CG9, CE11, CE17, CE18, CE19, CT2, CT3,
CT4

Practices through ICT

The goal is to develop small network programs in an autonomous and individual way. There will be
several sessions to explain related programming concepts (sockets, network utilities), and also to
solve doubts with the teacher, and to test and debug the programs in the laboratory where they will
be evaluated. With this methodology we work with the competencies CG1, CG6, CG9, CE11, CE17
and CE19.

Gamification

In the virtual classroom, a gamification system will be used that includes activity points, mechanics
and gamification elements to encourage the performance of online graded activities and to
participate in a meaningful way in help forums. This will allow the student to obtain rewards to be
used in the exams or in the continuous evaluation.

The discussion forums will be the preferred way of answering questions and doubts related to the
contents of the subject. The gamification will encourage peer support and collaborative resolution
of doubts in the forums. Besides contributing to the increase of motivation, with this methodology
we will also work on the competences CG9, CT3 and CT4

Personalized assistance

Methodologies

Description

Lecturing

Personalised attention will be given individually, in a face-to-face meeting or by videoconference,
during the tutorial schedule that will be made public at the beginning of the course. Appointments
must be made in advance through the virtual classroom or by e-mail

Problem solving

Personalised attention will be given individually, in a face-to-face meeting or by videoconference,
during the tutorial schedule that will be made public at the beginning of the course. Appointments
must be made in advance through the virtual classroom or by e-mail

Practices through ICT

Personalised attention will be given individually, in a face-to-face meeting or by videoconference,

during the tutorial schedule that will be made public at the beginning of the course. Appointments
must be made in advance through the virtual classroom or by e-mail with the teacher responsible
for the practical classes attended by the students

Autonomous problem
solving

In the case of tasks, the detailed solution will be provided in the virtual classroom. In the case of
self-assesmemt tests, suitable feedback for the wrong questions will be provided to the student. In
any case, personalised attention will be given individually, in a face-to-face meeting or by
videoconference, during the tutorial schedule that will be made public at the beginning of the
course. Appointments must be made in advance through the virtual classroom or by e-mail

Gamification

In addition to individually personalized face-to-face attention, the professor will be monitor the
discussions in the forums making suitable answers when necessary or explaining the answers of the
students. The forums in the virtual classroom are the preferred way to request asynchronous
attention for doubts and questions related to the contents of the subject.
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Laboratory practical Personalised attention will be given individually, in a face-to-face meeting or by videoconference,
during the tutorial schedule that will be made public at the beginning of the course. Appointments
must be made in advance through the virtual classroom or by e-mail

Assessment
Description Qualification Evaluated
Competencess
Autonomous During the course, with an approximately weekly periodicity, tasks, resolution ~ 0-10 CG4 CEl1l CT2
problem solving of exercises, questions and self-evaluation tests will be proposed in the CG6 CE17 CT3
virtual classroom that must be carried out by the students individually, CG9 CE18 (T4
autonomously and not presencially, always with a deadline. These tasks have CE19
an overall weight of 10% for the student who chooses option B of continuous
assessment. Those who choose option A of continuous assessment can do
the tasks but the score does not count for the final mark, being only
indicative for their self-assessment.
Practices The student must develop several small network programs. There will be 10 CGl CEll
through ICT several classroom sessions for the explanation of the related programming CG6 CEl7
concepts (sockets, network utilities[]) and also for tutoring with the teacher CG9 CE19
and for the development, testing and debugging of the programs in the
laboratory, where it will be evaluated. The mark obtained for these programs
will be multiplied by the mark obtained in a question about them in the final
exam, with a value between 0 and 1.
Essay questions Final exam covering the whole subject. It has a weight of 60% but a minimum 60 CG3 CEl1l CT2
exam mark of 3.5 out of 10 is required to pass the subject. CG4 CEl7
CE18
CE19
Objective Two intermediate one-hour multiple-choice tests will be carried out to check 30-20 CG3 CE11l CT2
questions exam the progress of the subject. Each control test has a weight of 10% for the CG4 CEl7
students who choose option B of continuous evaluation and 15% for the CE18
students who choose option A. CE19

Other comments on the Evaluation

Students can choose the method of Assessment:
Continuous or Exam-Only Assessment.
Continuous Assessment (CA)

There will be two possible ways or options to go through Continuous Assessment, which we call A and B.
Students must choose the option in the subject virtual classroom during first month, one day before the first assessment
exam. After this deadline, the chosen continuous assessment option cannot be changed. Students who do not make any
explicit choice follow the exam-only assessment.

Given the necessary collaborative and social character of option B, groups that do not reach a minimum of 30 students, will
only have option A for continuous assessment.

Continuous Assessment consists of four types of activities or tests:

¢ Qualifying activities in the virtual classroom. During the course, with an approximately weekly periodicity,
tasks, resolution of exercises, questions and self-evaluation tests will be proposed in the virtual classroom for the
students to carry out after school hours individually, autonomously. All activities will have a strict deadline. The
completion of these activities allows students to obtain [Jmerit points[] (MP) up to a maximum of 100 points (in the
case of the correct completion of all of them). The mark in this part will be calculated as the amount of MP
divided by 100. In order to facilitate the achievement of the maximum number of points, it will be possible to obtain
a certain amount of PM through rewards, and in tasks with submissions, peer evaluation will be used, which will allow
students to obtain additional PM.

The Merit Points only count for students who have chosen option B of continuous assessment. Those who chose
option A of continuous assessment can also do the tasks and tests, but the MP obtained do not count for the final
mark, being only indicative of their self-assessment.

¢ Network programs (PR): Students will have to develop several small network programs in an individual and
autonomous manner during the course. Several practical sessions will be dedicated to explain the related network
programming projects needed to make the programs (sockets, network utilities[]), and also to solve doubts with the
teacher, and to test and debug the programs in the lab before being delivered for evaluation. The mark obtained by
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these programs (PR), between 0 and 10, will be multiplied by the mark obtained in a question about the programs
that is part of the final exam (CR), with a range between 0 and 1. It is needed to obtain at least 3.5 in the product
CRXxPR to pass the subject.

¢ Two intermediate one-hour multiple-choice tests to assess the progress of the subject (C1 and C2). Each
control test has a weight of 15% on the final mark (FG) for students who chose option A of continuous assessment
and 10% for those who opt for option B. The schedule of the different intermediate evaluation tests will be approved
by the Comisién Académica de Grado (CAG) and will be available at the beginning of the term.

¢ A final exam (FE) covering all contents, has a weight of 60% of the Final Grade (FG). A minimum qualification of
3.5 points over 10 is required to pass the subject. Included in the final exam there will be a question about the
network programming projects (CR) but its mark, between 0 and 1, will not be part of the final exam and will only be
used to ponder the qualification obtained in the network programming projects.

The final mark of the continuous assessment evaluation will be, according to the chosen evaluation method, A or B:
FG-CA-A = 0.15 x (C1+C2) + 0.1 x CR x PR + 0.6 x FE, if FE = 3,5 and CR x PR = 3.5

FG-CA-A = 0.1 x (C1+C2) + MP/100 + 0.1 x CR x PR + 0.6 x FE, if FE = 3,5 and NP = 3.5

If either FE or NP do not reach the minimum mark of 3.5 => FG-CA-A =FG-CA-B = min(CR x PR, FE)

As said above, it is mandatory to choose the CA option, A or B, in the established period, that will be until the day before the
C1 control test. Students that do not make any explicit choice will be subjected to exam-only assessment (EA).

Failure to take any of the control tests, C1 or C2, implies a mark of "0" on the test. These tests are not recoverable.
Exam-Only Assessment (EA)

Students who do not made any choice of continuous assessment within the stipulated time period are required to take the
Exam-Only Assessment (EA)

The Exam-Only Assessment will consist of the same FE at the end of the term, including the additional question (CR) about
the network programming projects, being necessary to obtain at least a mark of 5.0 in the final exam and a qualification
equal or greater than 0.5 in the CR question to pass the subject. The final mark is calculated as:

FG-EA = FE if FE=3.5 and 10xCR=3.5
FG-EA = min(EF, 10xCR) otherwise.
Second call

In the official dates, a new final exam (FE) will be done only for students that failed in the first call. This exam will also
include the question about the network programming projects (CR).

Those students who had chosen continuous assessment and that want to change to exam-only assessment in this second
call, must communicate it to the subject coordinator in a written document before 8pm on the day before the review session
of the first call. In this case, the conditions to pass the subject will be identical as those of students who had chosen exam-
only evaluation on the first place. In particular, it will not be possible to use in the exam any of the rewards obtained during
the term as part of the continuous assessment.

The final marks are obtained in the same way as in the first-call evaluation.

End-of-program call

The same procedure as for the exam-only assessment will be used for the end-of-program call.
Other comments

All students presenting to any FE are considered to be presented to the subject. The marks for all exams, intermediate or
final, and activities will only have effects on the current academic year.

The virtual classroom platform has tools to detect possible anomalous and dishonest behaviors in self-assessment tests
(tests carried out among several people, previously known answers, etc.), as well as to detect plagiarism in written works or
in software programs.

Plagiarism is regarded as serious dishonest behavior. If any form of plagiarism is detected in any of the works/test/exams,
including the virtual platform activities, the final grade will be FAIL (0), and the incident will be reported to the corresponding
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academic authorities for prosecution.

All the official communications of the Subject will be published in the News Forum of the virtual classroom, to which all the
students are necessarily subscribed by email. It is assumed that all students reads these messages and are properly
informed of their content.

In the event of any contradiction that may have occurred between the different versions of this guide, due to any error in the
translation, the prevailing version will be the Galician language version, except the English teaching group, for which the
English version of the Guide will be considered.

Sources of information

Basic Bibliography

J.F. Kurose, K.W. Ross, Computer networking: a top-down approach featuring the Internet, 7,

L. Peterson, B. Davie, Computer networks: a systems approach, 5,

Complementary Bibliography

A. Leon-Garcia, |. Widjaja, Communication networks: fundamental concepts and key architectures, 2,

C. Lépez, M. Rodriguez, S. Herreria, M. Fernandez, Cuestiones de redes de datos: principios y protocolos, 1,

Recommendations

Subjects that it is recommended to have taken before
Data Communication/V05G301V01204

Other comments

To take the course, in order to carry out the network programs, it is very important to have a certain programming skills in
an object-oriented language such as Java (or C ++). The skill level obtained after passing the Programming Il course is
enough.

Contingency plan

Description

The subject is planned in such a way that, in the event of activation of an alert caused by COVID-19 which requires switching
to a semi-presential or totally non-presential teaching model, no changes are required in the contents, teaching planning,
teaching methodologies, personalized attention mechanisms or evaluation.
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IDENTIFYING DATA
Internet Services

Subject Internet Services
Code V05G306V01301
Study Degree in

programme Telecommunication
Technologies
Engineering-English

teaching
Descriptors ECTS Credits Type Year Quadmester
6 Mandatory 3rd 1st
Teaching  English
language
Department

Coordinator Gil Solla, Alberto
Burguillo Rial, Juan Carlos
Lecturers  Burguillo Rial, Juan Carlos
Fernandez Iglesias, Manuel José
Gil Solla, Alberto

E-mail jrial@uvigo.es
alberto.qgil@uvigo.es
Web http://http://faitic.uvigo.es
General This subject will provide to the student a global vision of the group of current services of Internet like DNS,

description email, the WWW, the Web Services, the sharing of resources among peers (P2P), the Semantic Web and the
Cloud Computing. Besides, the student will be introduced in the most frequent technologies to develop such
services and web applications.

Competencies

Code

CG3 CG3: The knowledge of basic subjects and technologies that enables the student to learn new methods and
technologies, as well as to give him great versatility to confront and adapt to new situations

CG4 CG4: The ability to solve problems with initiative, to make creative decisions and to communicate and transmit
knowledge and skills, understanding the ethical and professional responsibility of the Technical Telecommunication
Engineer activity.

CG6 CG6: The aptitude to manage mandatory specifications, procedures and laws.

CG9 CGY: The ability to work in multidisciplinary groups in a Multilanguage environment and to communicate, in writing and
orally, knowledge, procedures, results and ideas related with Telecommunications and Electronics.

CE11 CE11/T6: The ability to conceive, deploy, organize and manage networks, systems, services and Telecommunication
infrastructures in residential (home, city, digital communities), business and institutional environments, being
responsible for launching of projects and continuous improvement like knowing their social and economical impact.

CE18 CE18/T13: The ability to differentiate the concepts of access and transport networks, packet and circuit switched
networks, mobile and fixed networks, as well as distributed newtwork application and systems, voice, data, video,
audio, interactive and multimedia services.

CT2 CT2 Understanding Engineering within a framework of sustainable development.

CT3 CT3 Awareness of the need for long-life training and continuous quality improvement, showing a flexible, open and
ethical attitude toward different opinions and situations, particularly on non-discrimination based on sex, race or
religion, as well as respect for fundamental rights, accessibility, etc.

CT4 CT4 Encourage cooperative work, and skills like communication, organization, planning and acceptance of
responsibility in a multilingual and multidisciplinary work environment, which promotes education for equality, peace
and respect for fundamental rights.

Learning outcomes

Learning outcomes Competences

To know the basic services of Internet, as well as comprise the basic principles of his operation. CG3 CEll CT2
CG6  CE18 CT3

CT4
To dominate the main technical standards in the field of development of telematic services. CG6 CEll
CE18

To understand the importance of organising the structured information for his suitable utilisation. CG3 CE1l1 CT2
CG4 CE18

To Know the basic concepts of semantic management of the information. CE1l1l CT2
To understand the principles and the general organisation of a web service. CG9 CEll
CE18

To improve the skill in the design and development of basic telematic services. CG4 CT2

CG9 CT3

CT4
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Contents

Topic

Internet basic services

- DNS
- Electronic mail
- World Wide Web: architecture, languages, protocols.

Information structure

- XML introduction

- NameSpaces,

- Document Object Model (DOM)
- JSON

- XML Schema

Server-side development technologies - CGI, DSO modules

- PHP

- Servlets

- JSP

- XPath, XSLT

Client-side development technologies - JavaScript

- jQuery
- Ajax, SSE
- WebSockets

Web Services

- Simple Object Access Protocol (SOAP)
- Universal Description, Discovery and Integration (UDDI)
- Web Services Description Language (WSDL)

Additional services

- Sharing resources among peers (P2P)
- Semantic Web
- Cloud Computing

Planning
Class hours Hours outside the Total hours
classroom

Introductory activities 2 2 4
Lecturing 24 24 48
Practices through ICT 26 38 64
Discussion Forum 0 4 4
Self-assessment 0 2 2
Objective questions exam 1 10 11
Essay questions exam 1 10 11
Problem and/or exercise solving 2 4 6

*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

In the first classes we will describe the activities to be performed along the subject, along the
theory and along the practices.

Lecturing

Along the theory classes we will describe the main contents of the subject by means of slides.
Theory classes will promote the competences: CT2, CT3 y CT4.

Besides, the exam for this part evaluates the competencies: CG3, CG4, CG6, CE11, CE18.

Practices through ICT

The subject also will require the development and delivery of 3 practices that the students will
perform individually. The applications to develop in these practices will be done by means of the
languages common used in the Internet: Javascript, PHP, Java, etc.

These practices evaluate the competences: CG3, CG4, CG6, CG9, CE11, CE18 and promote the
competences CT2, CT3 y CT4.

Discussion Forum

During the course we will discuss several topics, related with the concepts seen in theory, in the
forums of the subject.

This forum will promote the competences: CG3, CG6, CT2, CT3 and CT4.

Personalized assistance

Methodologies

Description
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Discussion Forum In the practical formative activities and tutoring, the professors of the subject will offer personal
guidance to each student in the tasks to be performed, with the aim to orient the approach and the
methodology. Also they will offer coordination information with other contents and subjects of the
study program. It is recommended to consult the doubts with the teachers along the course in order
to improve the understanding of the basic concepts, and for performing the tasks and activities to
be evaluated.

Practices through ICT In the practical formative activities and tutoring, the professors of the subject will offer personal
guidance to each student in the tasks to be performed, with the aim to orient the approach and the
methodology. Also they will offer coordination information with other contents and subjects of the
study program. It is recommended to consult the doubts with the teachers along the course in order
to improve the understanding of the basic concepts, and for performing the tasks and activities to
be evaluated.

Tests Description

Objective questions In the practical formative activities and tutoring, the professors of the subject will offer personal

exam guidance to each student in the tasks to be performed, with the aim to orient the approach and the
methodology. Also they will offer coordination information with other contents and subjects of the
study program. It is recommended to consult the doubts with the teachers along the course in order
to improve the understanding of the basic concepts, and for performing the tasks and activities to
be evaluated.

Essay questions In the practical formative activities and tutoring, the professors of the subject will offer personal

exam guidance to each student in the tasks to be performed, with the aim to orient the approach and the
methodology. Also they will offer coordination information with other contents and subjects of the
study program. It is recommended to consult the doubts with the teachers along the course in order
to improve the understanding of the basic concepts, and for performing the tasks and activities to
be evaluated.

Problem and/or n the practical formative activities and tutoring, the professors of the subject will offer personal

exercise solving guidance to each student in the tasks to be performed, with the aim to orient the approach and the
methodology. Also they will offer coordination information with other contents and subjects of the
study program. It is recommended to consult the doubts with the teachers along the course in order
to improve the understanding of the basic concepts, and for performing the tasks and activities to
be evaluated.

Assessment
Description Qualification Evaluated
Competencess
Self-assessment They will do two test of self-evaluation along the subject on the 0 CG3 CEl1
theoretical concepts that the students have learnt up to such CG4 CE18
point. CG6
Objective questions There will be a theoretical exam at the end of the course about 25 CG3 CE1l1 CT12
exam the contents seen in it. This part will be made up of short and/or CG4 CE18 CT3
multiple choice questions. CG6 CT4
CG9
Essay questions exam There will be a theoretical exam at the end of the course about 25 CG3 CE1l1 CT2
the contents seen in it. This part will be made up of development CG4 CE18 (T3
questions CG6
where the student will describe one or several concepts, relating
them to each other, and illustrating them with examples.
Problem and/or exercise The code of the practices will be evaluated by the teachers to 50 CG3 CE1l1 CT2
solving check that it works according to the requirements and CG4 CE18 (T3

specifications. CG6
In addition, the student must pass a practical test (related to the

proposed practices) to verify that he adequately masters his

code.

Other comments on the Evaluation

The subject is composed of a theoretical part and a practical part. Each one of them is valued with 5 points, having to obtain
at least 2,5 points in each part to pass the subject.

Following the guidelines of the career two systems of evaluation will be offered to the students following this subject:
continuous assessment (EC) and exam-only assessment (EU).

EC:

- The student follows the continuous assessment from the moment he delivers a practice.
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- The theoretical part is composed of a final exam (with a value of 5 points). This final exam will be the same for all the
students, independently that they have opted or not by the EC. Additionally, the students following the EC can receive until 1
extra point from the activities realized in class and/or through the forums of the subject. Half of that extra grade will be
added to the theory grade in any case. The other half, only if the theoretical part is passed. Finally, the theory part grade will
be adjusted to 5 if the result is higher.

The final exam consists of two parts, ET1 and ET2, both of them optional. Both score over 5, and the grade of the final exam
(GRADE) is computed as follows: if ET1 is passed, GRADE = 2,5 + ET2/2; if not, GRADE = ET2. In any case, it is possible an
adjustment later described.

- The practical part is composed of three practices.

- The practice 1 is valued with 0,5 points, will be delivered at any time during October. The student will have to correct the
errors found, moment in which he will obtain the indicated grade.

- The practice 2 is valued with 2 points and can be delivered until a week before the exam. After delivery, the student will
have to correct the errors identified by the professors until the practice work properly, with dead-line until a week before the
exam. Once obtained the approval of the professors, the student will receive the indicated grade.

The correction of the errors identified by teachers in practices 1 and 2, depending on number and importance, could lead to
a penalty in the final grade of the subject.

- The third practice is valued 2,5 points and can be delivered from the approval of the practice 2, to the end of classes. The
practice will be evaluated as delivered, without possibility of correction of the errors observed.

- Practical exam: The day of the exam, a practical test will be done for practices 2 and 3, consisting in a modification of the
original functions, to check that the student master the delivered code. This practical test will have a result of 1
(modifications work) or 0,25 (don't work) for each practice independently.

The grade of the practical part will be the addition of the grades of the practice 1 and the other practices multiplied by the
result of their corresponding test.

EU:

The students that have not opted by the EC will have to attend the theoretical exam and deliver the practices 1 and 2 before
finishing the classes (with the modifications specified). The students will have to correct the errors identified by the
professors until obtaining approval (with the aforementioned penalty). Then, they can deliver practice 3, always before the
end of the classes. Besides, they will have to pass the practical test.

Passing the subject: Both in EC and in EU, to pass the subject the student will have to obtain at least 2,5 points in each part.
In the case of not obtaining the minimum grade in any of the parts, the grade obtained adding both parts will be reduced to
4 points in the case to be above such grade.

In the case that the resultant grade is less than 2,5 points, the student will have to deliver the practices of the second
chance and pass the practical test.

Second call:

The student will have to fulfill the same theoretical exam as the first call, deliver the specified practices (published in March),
and perform the described practical test.

In case some part was passed in the first call, the grade is preserved and it is not necessary to repeat the described
activities of such part.

End-of-program call:

It will have the same characteristics than the second call. The practices could suffer modifications or incorporate additional
functionalities that will be communicated along July.

Initially, none of the grades obtained in both parts in the first and second calls are preserved for this call. Once the practices
of this call have been published, the teaching staff will decide and report in a timely manner on whether or not the grades
obtained in the previous calls are kept.

Plagiarism is regarded as serious dishonest behavior. If any form of plagiarism is detected in any of the tests or exams, the
final grade will be FAIL (0), and the incident will be reported to the corresponding academic authorities for prosecution.
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Sources of information

Basic Bibliography

H.M Deitel et al., Internet and World Wide Web How to Program: International Edition, 5, 2012

Priscilla Walmsley, Definitive XML Schema, 2/E, 2, 2012

Michael Papazoglou, Web Services and SOA: Principles and Technology, 2/E, 2, 2012

Steve Graham et al., Building Web Services with Java: Making Sense of XML, SOAP, WSDL, and UDDI, 2, 2004
J Murach, M. Urban, java Servlets and JSP, 3, Murach, 2014

Ethan Brown, Web Development with Node and Express: Leveraging the JavaScript Stack, 978-1491949306, 1,
O'Reilly, 2014

Andrew Lombardi, WebSocket: Lightweight Client-Server Communications, 978-1449369279, 1, O'Reilly, 2015
Complementary Bibliography

Robert W. Sebesta, Programming the World Wide Web, 8, 2014

Andrew S. Tanenbaum, Computer Networks, 5, 2012

Kevin Howard Goldberg, XML: Visual QuickStart Guide, 2/E, 2, 2008

Thomas Erl, Service-Oriented Architecture: A Field Guide to Integrating XML and Web Services, 1, 2004

W. Stallings, Data and Computer Communications, 9, 2013

S. Holzner, Ajax, 1, McGraw Hill, 2009

Recommendations
Subjects that continue the syllabus
New computerised services/V05G300V01945

Subjects that it is recommended to have taken before
Programming II/V05G301V01110

Contingency plan

Description
In the case that the teaching is exclusively remote, the classes of the subject will be developed in a similar way, but using
the platforms provided by the University.

Virtual classes will be taught weekly through the Remote Campus, both in the theoretical sessions (groups A) and in the
practical sessions (groups B). In this second case, the students will develop and test the software using their personal
computers.

The means enabled for the resolution of the doubts raised by the students will include online consultation forums and
tutorials in the teacher's virtual office.

The remote assessment of the subject will be governed by the conditions described in the teaching guide for the regular
teaching, including the same number of tests, identical weighting and minimum grades. The theoretical and practical exams
will be carried out virtually, using the platforms provided by the University.
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IDENTIFYING DATA

Programmable Electronic Circuits

Subject Programmable
Electronic Circuits

Code V05G306V01302

Study Degree in

programme Telecommunication
Technologies
Engineering-English

teaching
Descriptors ECTS Credits Type Year Quadmester
6 Mandatory 3rd 1st
Teaching  English
language
Department

Coordinator Alvarez Ruiz de Ojeda, Luis Jacobo

Lecturers  Alvarez Ruiz de Ojeda, Luis Jacobo

E-mail jalvarez@uvigo.es
Web http://moovi.uvigo.gal
General Part of the documentation of the subject is in English.

description The objectives of this course are that students learn the general aspects of the architecture of microprocessors,
microcontrollers and configurable devices, as well as the adequate design methods and tools, while they

acquire the necessary skills to design systems based on these devices.

Competencies

Code

CG3 CG3: The knowledge of basic subjects and technologies that enables the student to learn new methods and

technologies, as well as to give him great versatility to confront and adapt to new situations

CG4 CG4: The ability to solve problems with initiative, to make creative decisions and to communicate and transmit
knowledge and skills, understanding the ethical and professional responsibility of the Technical Telecommunication

Engineer activity.

CG13 CG13 The ability to use software tools that support problem solving in engineering.

CE7 CE7/T2: The ability to use communication and software applications (ofimatics, databases, advanced calculus, project
management, visualization, etc.) to support the development and operation of Electronics and Telecommunication

networks, services and applications.

CE8 CE8/T3: The ability to use software tools for bibliographical resources search or information related with electronics

and telecommunications.

CE14 CE14/T9: The ability to analyze and design combinatory and sequential, synchronous and asynchronous circuits and

the usage of integrated circuits and microprocessors.

CE15 CE15/T10: The knowledge and application of the fundamentals of description languages for hardware devices.

CT2 CT2 Understanding Engineering within a framework of sustainable development.

CT3 CT3 Awareness of the need for long-life training and continuous quality improvement, showing a flexible, open and
ethical attitude toward different opinions and situations, particularly on non-discrimination based on sex, race or
religion, as well as respect for fundamental rights, accessibility, etc.

Learning outcomes

Learning outcomes Competences
To understand the basic architecture of microprocessors, microcontrollers and configurable devicesCG3 CE1l4
(FPGAs). CE15
To know the methods and techniques of design of integrated hardware/software systems (System CG3 CE1l4
on Chip [J SoC). CE15
To know the hardware and software tools for the design of systems based in programmable CG13 CE1l4
devices. CE15
To acquire the skills to use the design tools for the design of digital systems. CE14

CE15
Ability to design simple integrated systems (System on Chip [J SoC) applied to the CG3 CE7 CT2
telecommunications fields. CG4 CES8 CT3

CG13 CEl4

CE15
Contents
Topic
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LESSON 0 THEORY (2 h.). REVIEW OF DIGITAL
CIRCUITS.

0.1.- Digital circuits.

0.1.1.- Combinational circuits.
0.1.2.- Aritmetic circuits.
0.1.3.- Sequential circuits.
0.2.- VHDL.

0.2.1.- VHDL syntax.

0.2.2.- VHDL sentences.

LESSON 1 THEORY (5 h.). DESIGN OF COMPLEX
SYSTEMS.

1.1.- Introduction.

1.2.- Previous analysis of the most suitable solution.
1.3.- Application specific peripherals. Design methods.
1.3.1.- Practical examples.

LESSON 2 THEORY (1 h.). INTRODUCTION TO
CORRECT DESIGN METHODS.

2.1.- Introduction.

2.2.- Design of digital systems with FPGAs.
2.2.1.- Hierarchical design.

2.2.2.- Technology-independent design.
2.2.3.- Timing design.

LESSON 3 THEORY (2 h.). SYNCHRONOUS DIGITAL3.1.- Introduction.

SYSTEM DESIGN.

3.2.- Synchronous design.
3.3.- Synchronous sequential systems. FPGA design recommendations.
3.4.- Synchronisation of input variables.

LESSON 4 THEORY (2 h.). XILINX PICOBLAZE
MICROPROCESSOR (I).

4.1.- Introduction.

4.2.- Versions of the Xilinx Picoblaze microprocessor.

4.3.- Internal architecture of the Picoblaze microprocessor.
4.4.- Instruction set of the Picoblaze microprocessor.

LESSON 5 THEORY (1 h.). SOFTWARE
DEVELOPMENT FOR XILINX PICOBLAZE
MICROPROCESSOR.

5.1.- Introduction.
5.2.- Syntax of an assembler program for the Picoblaze microprocessor.
5.3.- Program development with pBlazelDE environment for Picoblaze .

LESSON 6 THEORY (4 h.). XILINX PICOBLAZE
MICROPROCESSOR (I1).

6.1.- Introduction.

6.2.- External architecture.

6.2.1.- Input / Output instructions.

6.2.2.- Connection of input peripherals.

6.2.3.- Connection of output peripherals.

6.2.4.- Picoblaze reset.

6.2.5.- External interrupts.

6.3.- Design of peripherals for the Picoblaze microprocessor.

LESSON 7 THEORY (1 h.). INTRODUCTION TO
FPGAs.

7.1.- Introduction.

7.2.- Definition of FPGA. FPGA classification.
7.3.- FPGA architectures.

7.3.1.- Logical resources.

7.3.2.- Interconnection resources.

7.3.3.- Examples of commercial FPGAs.
7.4.- FPGA technologies.

7.5.- General characteristic of the FPGAs.
7.6.- Advantages of the FPGAs.

7.7.- FPGA design flow.

7.7.1.- Design implementation with FPGAs.
7.8.- FPGA CAD tools.

7.9.- FPGA applications.

LESSON 8 THEORY (1 h.). XILINX ARTIX 7 FPGA
FAMILY. ARCHITECTURE.

8.1.- Introduction.

8.2.- Xilinx Artix 7 family architecture.

8.2.1.- Logical resources. CLBs. [JSlices[]. RAM-based shift registers.
8.2.2.- Internal memories. Distributed memory. Embedded memory.
8.2.3.- Clock circuits.

8.2.4.- DSP circuits.

8.2.5.- Input / Output technologies.

LESSON 9 THEORY (2 h.). INTRODUCTION TO
MICROCONTROLLERS.

9.1.- Introduction. Definition of microcontroller.
9.2.- Internal architecture. Harvard. Von Neumann.
9.3.- External architecture.

9.4.- Integrated peripherals.

9.5.- Examples of commercial microcontrollers.
9.6.- Microcontroller applications.

9.7.- Tools for programming and verification.
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LESSON 10 THEORY (1 h.). INTRODUCTION TO 10.1.- Introduction to digital design methods.
SYSTEMS ON CHIP (SOC). 10.1.1.- Software method.
10.1.2.- Hardware method.
10.2.- Systems On Chip (SOC).
10.3.- Systems On a Programmable Chip (PSOC). Microprocessors
embedded in FPGAs.
10.3.1.- Hardware Microprocessors.
10.3.2.- Software Microprocessors.
10.4.- Embedded microprocessor applications.
LESSON 11 THEORY (4 h.). HARDWARE / 11.1.- Introduction.
SOFTWARE CODESIGN. 11.2.- Hardware / software codesign.
11.3.- Examples of hardware / software codesign.
LESSON 1 LABORATORY (2 h.). INTRODUCTION TO1.1.- Introduction to the digital systems design tool with FPGAs.
DESIGN WITH FPGAs 1.2.- Digital system description.
1.3.- Simulation.
1.4.- Synthesis and implementation.
1.5.- FPGA based development board.
1.6.- FPGA programming.
1.7.- Exercises.
LESSON 2 LABORATORY (8 h.). PROJECTS. DESIGN2.1.- Design and implementation of a medium-complexity peripheral for

OF PERIPHERALS FOR THE PICOBLAZE the Picoblaze 3 microprocessor, according to the instructions supplied by

MICROPROCESSOR. the teacher through Moovi website.

LESSON 3 LABORATORY (2 h.). XILINX PICOBLAZE 3.1.- Introduction.

MICROPROCESSOR SOFTWARE TOOLS. 3.2.- Program assembler and simulator in Mediatronix. Picoblaze IDE.
3.3.- Exercises.

LESSON 4 LABORATORY (6 h.). DESIGN OF 4.1.- Introduction to the design of embedded systems.

DIGITAL SYSTEMS BASED ON THE PICOBLAZE 4.2.- Design flow for embedded systems in FPGAs.

MICROPROCESSOR. 4.3.- Microprocessor program design.

4.4.- Description of the necessary hardware circuits.
4.5.- Program and hardware simulation.
4.6.- Test of the complete digital system.
4.7.- Design of a basic example with use of interrupts, based on the
Picoblaze microprocessor.
LESSON 5 LABORATORY (8 h.). PROJECTS. DESIGN5.1.- Design and implementation of a medium-complexity application

OF AN EMBEDDED SYSTEM BASED ON THE example based on the Picoblaze 3 microprocessor, according to the
PICOBLAZE MICROPROCESSOR. instructions supplied by the teacher through Moovi website.
Planning

Class hours Hours outside the Total hours

classroom

Introductory activities 2 2 4
Lecturing 12 16 28
Problem solving 12 19 31
Laboratory practical 10 12 22
Mentored work 16 32 48
Essay questions exam 4 13 17

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

Methodologies

Description
Introductory activities  Introduction to key topics both theoretical and practical.

Through this methodology the outcome CG3 is developed.
Lecturing Conventional lectures.

Through this methodology the outcome CG3 is developed.
Problem solving In these sessions, exercises will be solved by both the teacher and the students.

Through this methodology the outcomes CG3, CG4, CE8/T3, CE14/T9 and CE15/T10 are developed.
Laboratory practical In these sessions, both guided practices and exercises of circuits and programs will be set out.
Software to be used: Vivado Design Suite from Xilinx.

Through this methodology the outcomes CG3, CG4, CG13, CE7/T2, CE8/T3, CE14/T9, CE15/T10, CT2
and CT3 are developed.
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Mentored work

The students will have to develop two laboratory projects which consist of designing circuits and
programs. These projects are related to laboratory lessons 2 and 5.

Through this methodology the outcomes CG3, CG4, CG13, CE7/T2, CE8/T3, CE14/T9, CE15/T10, CT2
and CT3 are developed.

Personalized assistance

Methodologies

Description

Introductory
activities

Questions will be answered preferably via email, videoconference and forums on Moovi. If there are
face-to-face classes, students' questions will also be answered during them. Moreover, students will
have the opportunity to schedule an appointment to receive tuition in the place designated by the
teachers, if that is possible.

Lecturing

Questions will be answered preferably via email, videoconference and forums on Moovi. If there are
face-to-face classes, students' questions will also be answered during them. Moreover, students will
have the opportunity to schedule an appointment to receive tuition in the place designated by the
teachers, if that is possible.

Problem solving

Questions will be answered preferably via email, videoconference and forums on Moovi. If there are
face-to-face classes, students' questions will also be answered during them. Moreover, students will
have the opportunity to schedule an appointment to receive tuition in the place designated by the
teachers, if that is possible.

Laboratory practical

Questions will be answered preferably via email, videoconference and forums on Moovi. If there are
face-to-face classes, students' questions will also be answered during them. Moreover, students will
have the opportunity to schedule an appointment to receive tuition in the place designated by the
teachers, if that is possible.

Mentored work

Questions will be answered preferably via email, videoconference and forums on Moovi. If there are
face-to-face classes, students' questions will also be answered during them. Moreover, students will
have the opportunity to schedule an appointment to receive tuition in the place designated by the
teachers, if that is possible.

Assessment
Description Qualification Evaluated
Competencess
Laboratory The assessment will be based on the operation of the circuits and 20 CG3 CE7 C(CT2
practical programs developed in the practical sessions corresponding to the CG4 CE8 (T3
laboratory lessons 1, 3 and 4, according to the published criteria. CG13 CEl4
It will be necessary to show the teacher the operation of each of the CE15
circuits and programs.
Mentored work Autonomous Project. 30 CG3 CE7 C(CT2
CG4 CE8 (T3
The students will have to develop two autonomous projects. CG13 CEl4
CE15
The first project will consist of the design of a complex peripheral. The
peripheral must be composed by a control unit and an ALU and must be
designed following the method analysed in the theoretical lesson 1.
The content corresponds with laboratory lesson 2.
The second project will consist of the design of a medium-complexity
embedded digital system. The embedded system must be composed by a
microprocessor and its peripherals, as well as the auxiliary circuits needed
to work correctly. It will also be necessary to develop a program for the
microprocessor in assembler language.
The content corresponds with laboratory lesson 5.
In both projects the assessment will be based on the correct operation of
the circuits and programs developed during the laboratory sessions
assigned to the abovementioned lessons, as well as the correct application
of the theoretical concepts to the work done, according to the published
criteria.
It will be necessary to show every circuit and program to the teacher.
Essay questionsThis exam will include two types of questions: 50 CG3 CEl4
exam 1) Multiple choice questions about the theoretical topics of the subject. CG4 CE15

2) Design problems about circuits and programs, explaining the work done.
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Other comments on the Evaluation

The final mark will be expressed in numerical form ranging from 0 to 10.

The students will be offered two assessment systems: continuous assessment and exam-only assessment.

It is considered that the students who deliver the first assessable practice have chosen continuous assessment.

By default, if a student does not deliver the first assessable practice, it is assumed that it is in a exam-only assessment.
The students that opt for the exam-only assessment will not be assessed in any of the tasks of continuous assessment.
All the tasks must be delivered in the date specified by the professor, otherwise they will not be assessed.

In case of detection of plagiarism in any of the tasks (theoretical exam, laboratory practices or autonomous projects) the
final qualificationwill be fail (0) and the fact will be communicated to the Head of the faculty for further actions.

The subject is composed of a theoretical part and a laboratory part. Each of them represents 50% of the total mark of the
subject.

The theoretical part consists of a final examination. This final examination will be the same for all the students, regardless of
the type of assessment they have opted for.

The exam will be on the date of the final exam of the semester, which the faculty will determine.
CONTINUOUS ASSESSMENT (first call)
Laboratory class attendance is compulsory if the student has chosen continuous assessment.

The students who have chosen continuous assessment can only miss 1 laboratory session without justification, as a
maximum.

The students that do not attend a session with justification, will receive a 0 mark in that session, but they will still be
considered to be in continuous assessment.

Nevertheless, if a student misses more than 3 sessions, even with justification, they will have to realise an individual
additional task to be allowed to remain in continuous assessment.

If the number of students in any laboratory group is sufficiently small, the students will carry out the practices and projects
individually. Otherwise, students will perform these tasks in groups of 2. In the latter case, the two students will receive the
same mark.

Theoretical class attendance is considered crucial to achieve success in continuous assessment, as the experience shows
that it has a strong influence on the rate of success in the continuous assessment.

All the tasks have to be delivered on the date specified by the professor, otherwise they will not be assessed. It is also
compulsory to sit the theoretical exam in the continuous assessment.

None of the tasks can be done on a different date that the one set up by the professor.

If any of the previous conditions is not met, the student that was in continuous assessment will lose the right to it and will
automatically fail.

The total mark will be the sum of the marks obtained in the different tasks of the subject.
To pass the subject, it is necessary that:

- The global mark of the theory (TM) is greater or equal than 4 over 10.

- The global mark of the laboratory (LM) is greater or equal than 5 over 10.

- The global mark of the subject (FM) is greater or equal than 5 over 10.

The laboratory mark is calculated as follows:

LM =0.10 *LP1 + 0.10 *LP3 + 0.20 * LP4 + 0.30 * LAP1 + 0.30 * LAP2

being:

LP1, LP3 and LP4 = Mark of laboratory practices.
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LAP1 = Laboratory Autonomous Project that consists of the design of a complex peripheral.

LAP2 = Laboratory Autonomous Project that consists of the design of a medium-complexity embedded system.
In case a student passes all the minimum marks, the final mark (FM) will be:

FM = 0.50 * TM + 0.50 * LM

In case a student does not reach any of the minimum marks (theory mark < 4 or global laboratory mark < 5), the final mark
(FM) will be:

FM = minimum [4.5; (0.50 * TM + 0.50 * LM)]

The students that pass the course by means of continuous assessment will not be allowed to repeat any tasks (theory,
laboratory) in the exam-only assessment in order to improve the mark.

If the students who are following continuous assessment deliver all the tasks, the mark of the part of the subject (theory,
laboratory) in which they have obtained the minimum demanded will be preserved, only until the second call of the same
academic course.

EXAM-ONLY ASSESSMENT(first or second call) AND END-OF-PROGRAM CALL

The students that opt for the exam-only assessment (whether it is the first or the second call) or for the end-of-program call
will have to do a theoretical exam and a laboratory exam individually.

To be allowed to do the laboratory exam, it is necessary to request it previously on the dates that will be communicated to
the students through the Moovi website.

The total mark will be the sum of the marks obtained in the different tasks of the subject.

To pass the subject, it is necessary that:

- The mark of the theoretical exam (TE) is greater or equal to 4 over 10.

- The mark of the laboratory exam (LE) is greater or equal to 5 over 10.

- The global mark of the subject (FM) is greater or equal to 5 over 10.

In case a student passes all the different tasks, the final mark (FM) will be the weighted sum of the marks of each exam:

FM = 0.50 * TE + 0.50 * LE

In case a student does not pass one of the exams (theoretical exam < 4 or laboratory exam < 5), the final mark (FM) will be:
FM = minimum [4.5; (0.50 * TE + 0.50 * LE)]

Theoretical exam

The theoretical exam will include test questions and practical problems on the topics of all the theoretical lessons. The
students will have to answer all the exam questions correctly to obtain the maximum mark.

This exam will be held on the date and place that the faculty will determine.
Laboratory exam

The exam will consist of the design of circuits in VHDL and programs in assembler for the microprocessor used in the
subject. These circuits and programs may be part of a complex peripheral or an embedded system and they will have a
similar complexity to the ones designed in the laboratory practices and the autonomous laboratory projects during the
continuous assessment.

The students will have to perform the simulations and tests described in the exam in the assigned time.
The teacher may request that the students show them the operation of each of the circuits and programs.
All the sections have to work perfectly to obtain the maximum mark.

The addition of additional functionality to the minimum required will be taken into account.

It is compulsory to deliver the files indicated in the exam.

If this condition is not fulfilled, the corresponding sections will not be assessed.
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The correct operation and the correct application of the theoretical concepts to the circuits and programs realised during the
exam will be assessed, according to the same assessment criteria for the laboratory practices and the autonomous projects
during the continuous assessment.

Sources of information

Basic Bibliography

POZA GONZALEZ, F., ALVAREZ RUIZ DE OJEDA, L.)., Disefio de sistemas empotrados de 8 bits en FPGAs con Xilinx
ISE y Picoblaze, Vision libros, 2012

Chu, Pong P., FPGA prototyping by VHDL examples, John Wiley &amp;amp; Sons, Inc., 2008

Complementary Bibliography

ALVAREZ RUIZ DE OJEDA, L.)., Diseno Digital con FPGAs, Vision libros, 2013

ALVAREZ RUIZ DE OJEDA, L.J.,, Disefio Digital con Légica Programable, Editorial Térculo, 2004

ALVAREZ RUIZ DE OJEDA, L. Jacobo, MANDADO PEREZ, E., VALDES PENA, M.D., Dispositivos Légicos Programables y sus
aplicaciones, Editorial Thomson-Paraninfo, 2002

PEREZ LOPEZ, S.A., SOTO CAMPOS, E., FERNANDEZ GOMEZ, S., Disefio de sistemas digitales con VHDL, Thomson-
Paraninfo, 2002

Ken Chapman, PicoBlaze 8-bit Embedded Microcontroller User Guide for Spartan-3, Spartan-6, Virtex-5, and
Virtex-6 FPGAs (UG129), Xilinx, 2010

Ken Chapman, KCPSM3, 8-bit Microcontroller for Spartan-3, Virtex-2 and Virtex-2 Pro (KCPSM3_Manual), Xilinx,
2003

Recommendations

Subjects that continue the syllabus

Application Design with micro-controllers/V05G301V01406
Design and synthesis of digital systems/V05G301V01408

Subjects that are recommended to be taken simultaneously
Electronic Systems for Signal Processing/V05G301V01312

Subjects that it is recommended to have taken before
Informatics: Computer Architecture/V05G301V01109
Digital electronics/V05G301v01203

Other comments
The students will have previously followed the subject Digital Electronics. It gives the necessary knowledge to understand
the topics of this course.

Besides, it is recommended that the students have previously followed the subject Informatics: Computer Architecture. It
gives the necessary knowledge to understand some topics of this course.

Contingency plan

Description
In case of having to teach partly or entirely online because of health and safety recommendations, the same teaching
methodologies and assessment methods will be maintained.
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IDENTIFYING DATA

Sistemas operativos

Subject Sistemas operativos

Code V05G306V01303

Study Grao en Enxefaria de

programme Tecnoloxias de
Telecomunicacién-Docencia

en inglés

Descriptors ECTS Credits Type Year Quadmester
6 Optional 3 1c

Teaching Castelan

language
DepartmentEnxefaria telematica
Coordinator Pazos Arias, José Juan
Lecturers Pazos Arias, José Juan
Ramos Cabrer, Manuel
E-mail jose@det.uvigo.es
Web http://moovi.uvigo.es
General O obxectivo desta materia é que o alumno sexa capaz de aprender os fundamentos dos sistemas operativos actuais e
description de comprender a slia importancia dentro da arquitectura dun ordenador.

Competencias
Code

Resultados de aprendizaxe

Learning outcomes Competences
Contidos

Topic

Introducién e perspectiva xeral dos Sistemas - Concepto de sistema operativo.

Operativos - Estrutura dun sistema operativo.

- Tipos de sistemas operativos.
- Emulacioén e virtualizacién.

Xestién do procesador. - Concepto de proceso e fio.
- Estratexias de asignacién de capacidade de computo.
Xestién de memoria. - Técnicas de asignacién de memoria contigua.

- Conceptos de fragmentacién, proteccién, compactacién, recolocacién e
comparticién de memoria.
_ Técnicas de asignaciéon de memoria non contigua: paxinacion,
segmentacién e derivados.
- Memoria virtual.
Xestién do almacenamento permanente da - Funciéns dun sistema de ficheiros. Concepto de ficheiro e directorio.
informacion. - Interfaz co sistema de ficheiros.
- Comparticién de ficheiros.
- Proteccién de ficheiros.
- Implementacién dun sistema de ficheiros.
- Xestion do espazo libre.
- Métodos de asignacién de espazo a ficheiros.
Xestion de Entrada/Saida (E/S). - Controladores de E/S.
- Interfaces de E/S.
- Almacenamiento secundario e terciario.
- Planificacién de disco.
- Xestién de disco.
- Replicacién e consistencia da informacion.
- Tecnoloxias RAID e RAIN

Planificacion

Class hours Hours outside the Total hours
classroom
Leccidn maxistral 20 46 66
Practicas con apoio das TIC 13 26 39
Obradoiro 5 30 35
Resolucién de problemas e/ou exercicios 1 0 1
Practica de laboratorio 1 0 1
Traballo 2 6 8

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

Leccién maxistral Exposicién das ideas, conceptos, técnicas e algoritmos de cada leccién do temario.

Esta actividade desenrola as competencias CG3, CG4, CT2 e CT3.
Practicas con apoio das Os alumnos resolveran baixo a supervision do profesorado os problemas practicos que se susciten
TIC en cada sesion de laboratorio.

Esta actividade desenrola as competencias CG4, CT2 e CE33.

Obradoiro Cada grupo de alumnos abordara o desefio e implementacion dun proxecto software de
complexidade media. Dita tarefa realizarase en diferentes pasos sucesivos, que seran discutidos e
validados en cada unha das sesions presenciais. Esta metodoloxia de traballo ten como obxectivo
proporcionar unha adecuada realimentacién para, si € oportuno, mellorar as soluciéns suscitadas.
Esta actividade desenrola as competencias CG4, CG9, CT2 e CT4.

Atencidn personalizada
Methodologies Description

Practicas con apoio das TIC O profesor estard presente durante a realizacién das practicas, atendendo todas as dibidas
que poidan xurdir aos alumnos.

Obradoiro O profesor estara presente durante a realizacién dos obradoiros, atendendo todas as dubidas
que poidan xurdir aos alumnos.

Leccién maxistral No desenvolvemento das sesiéns maxistrais, os alumnos poderan interromper e formular
todas as preguntas ou dubidas que lles poidan xurdir.

Avaliacion
Description Qualification Evaluated
Competencess
Resolucién de Proba de contidos tedricos de cada un dos temas expostos nas sesiéns 60
problemas e/ou maxistrais.
exercicios
Practica de Avaliacién do traballo realizado nas sesiéns de laboratorio. 20
laboratorio
Traballo Na ultima sesion presencial de taller, os alumnos entregaran e 20

expofierdn aos seus compafieiros o desefio e a solucién suscitados para
o0 sistema software obxectivo do proxecto. Dita solucién serd exposta a
debate entre os alumnos e os profesores.

O profesor fara preguntas a cada membro do grupo, o que permitird a
sUa avaliacién individualizada.

Other comments on the Evaluation

A materia pode superarse mediante Avaliaciéon Continua segundo os criterios que se indican mais adiante, tendo aberta a
posibilidade de optar pola Avaliacién Non Continua en calquera momento ata o0 comezo do exame final a celebrar o dia
fixado para ese efecto no calendario oficial da EET. Todos aqueles alumnos que opten pola avaliacién continua
consideraranse presentados se se avalian da parte do traballo en Talleres.

Avaliacién Continua:
A nota final resultard da suma das notas correspondentes ao tres compofientes seguintes:

1. Tres probas escritas para avaliar os contidos impartidos nas clases maxistrais. Cada proba tera lugar nunha das sesiéns
maxistrais, excepto a Ultima que se realizard nunha das sesiéns do Taller.

Puntuacién: Ata 2 puntos cada proba. (T=t1+t2+t3)

2. Unha proba na Ultima sesién de laboratorio sobre todas as practicas propostas.

Puntuacién: Ata 2 puntos. (L)

3.  Presentacién do Proxecto proposto como traballo nas sesiéns do Taller.
Puntuacién: Ata 2 puntos. (P)

Para aprobar a materia por Avaliacién Continua teranse que dar o tres condiciones seguintes: (i) obter unha cualificacién
igual ou superior a 2 puntos no conxunto das probas escritas; (ii) cualificacién superior a 0,75 puntos na proba practica; e
(i) asistir a todas as sesiéns presenciais de taller e obter mais de 0 puntos na presentacién do proxecto. No caso de
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cumprirse 0s tres requisitos anteriores, a nota final da evaluacién continua serad a suma dos tres compofientes
(Nota=T+L+P). Se non se cumpre algun dos tres requisitos, a nota da evaluacién continua serd a minima da obtida en cada
un dos tres componientes.

Avaliacién Non Continua:
Mediante un exame sobre 10 puntos fixado no calendario oficial da EET.
Convocatoria de Segunda Oportunidade e de Fin de Carreira:

Rexerase polo indicado para a avaliacién Non Continua.

Bibliografia. Fontes de informacion

Basic Bibliography

Abraham Silberschatz, Greg Gagne y Peter B. Galvin, Operating System Concepts, 10, Wiley, 2018

Robert Love, Linux Kernel Development, 3, Addison-Wesley Professional, 2010

Complementary Bibliography

William Stallings, Operating Systems: Internals and Design Principles, 9, Prentice Hall, 2018

Gary Nut, Operating System : A Modern Perspective, 3, Adison-Wesley Longman, Inc., 2004

JesUs Carretero, Felix Garcia, Pedro de Miguel y Fernando Pérez, Sistemas Operativos: Una Vision Aplicada, 2, McGraw
Hill, 2007

Ralf Steinmetz y Klara Nahrstedt, Multimedia Systems, 1, Springer, 2004

Frederic Magoules, Jie Pan, Kiat-An Tan y Abhinit Kumar, Introduction to Grid Computing, 1, CRC Press, 2009

John Rittinghouse y James Ransome, Cloud Computing: Implementation, Management, and Security, 1, CRC Press,
2009

Charles Crowley, Operating Systems: A Design-Oriented Approach, 1, McGraw Hill, 1996

Andrew S. Tanenbaum, Modern Operating Systems, 4, Prentice Hall, 2014

Daniel P. Bovet y Marco Cesati, Understanding the Linux Kernel, 3, O'Reilly Media, 2005

Wolfgang Mauerer, Professional Linux Kernel Architecture (Wrox Programmer to Programmer), 1, Wrox, 2008

Recomendacions

Subjects that it is recommended to have taken before
Informatica: Arquitectura de ordenadores/V05G301V01109
Programacién I/V05G301V01105

Programacién I/V05G301V01110

Plan de Continxencias

Description
No caso en que se decida que a docencia sexa exclusivamente non presencial, as clases da materia desenvolveranse de
forma similar, pero empregando as plataformas telematicas proporcionadas pola Universidade.

Impartiranse clases virtuais sincronas semanalmente a través de Campus Remoto, tanto no caso das sesions tedricas como
no das practicas. Neste segundo caso, os alumnos desenvolveran e probaran o software facendo uso dos seus computadores
persoais.

Os medios habilitados para a resolucién das dibidas expostas polos alumnos incluirdn foros online de consulta e titorias no
despacho virtual do profesor.

A avaliacién non presencial da materia rexerase polas condiciéns descritas na guia docente para a modalidade de docencia
presencial, incluindo o0 mesmo niimero de probas, idéntica ponderacidn e cualificaciéns minimas. Os exames tedricos e
practicos realizaranse virtualmente, utilizando as plataformas proporcionadas pola Universidade.
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IDENTIFYING DATA

Arquitectura e tecnoloxia de redes

Subject Arquitectura e tecnoloxia

de redes
Code V05G306V01304
Study Grao en Enxefiaria de

programme Tecnoloxias de
Telecomunicacién-Docencia

en inglés
Descriptors ECTS Credits Type Year Quadmester
6 Optional 3 1c

Teaching  #EnglishFriendly
language Castelan
Galego

DepartmentEnxefiaria telemética

Coordinator Rodriguez Pérez, Miguel

Lecturers Rodriguez Pérez, Miguel
Rodriguez Rubio, Raul Fernando

E-mail miguel@det.uvigo.gal

Web http://moovi.uvigo.gal/

General O obxectivo desta materia é ensinar aos alumnos as bases técnicas das modernas redes de ordenadores, tanto no que
description respecta & conmutacion como aos sistemas de acceso 6 transporte de datos con calidade de servizo.

Materia do programa English Friendly. Os/as estudantes internacionais poderan solicitar ao profesorado: a) materiais e
referencias bibliografias para o seguimento da materia en inglés, b) atender as titorias en inglés, c) probas e

avaliacions en inglés.

Competencias

Code

Resultados de aprendizaxe

Learning outcomes

Competences

Contidos

Topic

Virtualizacion de redes LAN

O concepto de VLAN
Agregados de VLANs
Consideracidns de encamifiamento

Virtualizacién de redes IP

Tuneles
Redes overlay
Acceso remoto (VPNs)

Mecanismos de conmutacion avanzados

Conmutacién de etiquetas (MPLS)
Aplicaciéns de MPLS
VPNs con soporte do provedor

Mobilidade IP

Conceptos xerais de mobilidade de rede
Mobilidade en IPv4
Mobilidade en IPv6

Redes e tecnoloxias de acceso

Accesos xDSL
Redes de cable (HFC, DOCSIS)
Sistemas de acceso por fibra

Conmutacién e transmisién éptica

Conmutacién de circuitos, de refachos e de paquetes
Transmisién sobre medios épticos.

Planificacion

Class hours Hours outside the Total hours
classroom

Leccidn maxistral 21 24 45
Practicas de laboratorio 8 12 20
Traballo tutelado 7 42 49
Presentacién 2 4 6

Informe de practicas, practicum e practicas externas 0 10 10
Exame de preguntas de desenvolvemento 4 16 20

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

Metodoloxia docente

Description
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Leccién maxistral

As sesidns maxistrais seguen o esquema habitual para este tipo de docencia. Nestas sesidns
impartense as competencias CG6, CE30 e CE32.

Practicas de laboratorio Realizaranse varias sesiéns practicas guiadas polos profesores onde se asentaran os conceptos

apresos nas clases tedricas. Nas citadas practicas utilizaranse dispositivos de rede reais (routers e
switches) e/ou software de virtualizacién que lle permitird ao alumno a sda instrucién e
adestramento na slUa propia casa. As practicas que se suscitaran seran desefiadas para ser
abordables dentro das slas respectivas sesidns presenciais; ainda que o alumno que asi 0 necesite
podera reproducilas na sta casa con software libre que lle permitira virtualizar o comportamento do
hardware de rede utilizado no laboratorio.

Software empregado: GNS3, netcat, e servidor e cliente SSH. Recoméndase unha instalacién de
Linux executandose de xeito nativo no equipo.

Tamén se poderan propofier exercicios opcionais que o alumno podera facer en horas non
presenciais; e revisar individualmente en horario de titorias. Os alumnos deben adquirir nas
practicas as competencias CE30 e CE32.

Traballo tutelado

Suscitarase un proxecto de laboratorio de certa envergadura para ser desenvolvido en grupo
durante todo o cuadrimestre. Devandito traballo practico requirird previamente un de
contextualizacién, mais breve, de caracter tedrico. Os profesores tutelaran ambos os traballos con
reuniéns periddicas cada 10/15 dias (aproximadamente). As competencias exercitadas nos
traballos tutelados son a CG1, CG4, CE30 e CE32.

Presentacion

Todo grupo deberd presentar a documentacion pertinente que detalle o traballo tutelado que lle foi
encargado e debera realizar/preparar unha presentacién publica ante o resto dos compafieiros.
Nesta parte os alumnos practican a competencia CG4.

Atencion personalizada

Methodologies

Description

Leccién maxistral

Durante as horas de titoria os docentes realizardn unha atencién personalizada ben de forma
individual para fortalecer ou orientar ao alumno na comprensién dos conceptos tedricos explicados
nas clases maxistrais ou nas sesiéns demostrativas de caracter practico; e para corrixir ou reorientar
0s pequenos traballos practicos opcionais derivados das devanditas clases de laboratorio, ou ben en
grupo co seguimento do traballo asociado ao proxecto de certa envergadura que deben realizar con
outros compafieiros. Nestas titorias en grupo que tefien un compofiente de presencialidade obrigatorio
(aproximadamente unha hora cada 15 dias) debateranse as soluciéns suscitadas polos compofientes
do grupo e revisarase e estimulara o feito de que exista unha participacion uniforme deles no
desenvolvemento final.

Practicas de
laboratorio

Durante as horas de titoria os docentes realizardn unha atencién personalizada ben de forma
individual para fortalecer ou orientar ao alumno na comprensién dos conceptos tedricos explicados
nas clases maxistrais ou nas sesiéns demostrativas de caracter practico; e para corrixir ou reorientar
0s pequenos traballos practicos opcionais derivados das devanditas clases de laboratorio, ou ben en
grupo co seguimento do traballo asociado ao proxecto de certa envergadura que deben realizar con
outros compafieiros. Nestas titorias en grupo que tefien un compofiente de presencialidade obrigatorio
(aproximadamente unha hora cada 15 dias) debateranse as soluciéns suscitadas polos compofientes
do grupo e revisarase e estimulara o feito de que exista unha participacién uniforme deles no
desenvolvemento final.

Traballo tutelado

Durante as horas de titorfa os docentes realizardn unha atencién personalizada ben de forma
individual para fortalecer ou orientar ao alumno na comprensién dos conceptos tedricos explicados
nas clases maxistrais ou nas sesiéns demostrativas de caracter practico; e para corrixir ou reorientar
0s pequenos traballos practicos opcionais derivados das devanditas clases de laboratorio, ou ben en
grupo co seguimento do traballo asociado ao proxecto de certa envergadura que deben realizar con
outros compafieiros. Nestas titorias en grupo que tefien un compofiente de presencialidade obrigatorio
(aproximadamente unha hora cada 15 dias) debateranse as solucidéns suscitadas polos compofientes
do grupo e revisarase e estimulara o feito de que exista unha participacién uniforme deles no
desenvolvemento final.

Avaliacion

Description Qualification  Evaluated
Competencess

Practicas de
laboratorio

Cualificaranse como apto/non apto. O alumno sera apto se asiste a todas 0
as sesiéns deste tipo. Se por algin motivo perdese algunha, debera

suplila realizando algunha practica complementaria que o profesor

definird no seu momento.
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Traballo tutelado O proxecto en grupo de caracter practico en que se vera envolto o 50
alumno determinara unha das notas, T, da nosa avaliacién continua. O
valor da nota (entre 0-10) dependera da correccién da solucién
presentada polo grupo, da presentacién/informe que a acompafie, da
maior ou menor implicacién do alumno no traballo desenvolvido, a das
respostas a unha entrevista con cada membro do grupo que servird para
individualizar a nota acadada.
Exame de preguntas Realizaranse dous exames escritos: un cara 4 metade do cuadrimestre 50
de desenvolvemento (Ep), e unha proba final (Ef). Ambas as probas son de caracter teérico e
avalianse individualmente sobre un maximo de 10 puntos.
Entre ambas, acddase o 50% da nota definitiva e esixiraselle ao alumno
cando menos 3 puntos sobre 10 no exame final para poder superar a
materia.

Other comments on the Evaluation

A avaliacién da materia poderd seguir a canle de avaliacién continua ou ben avaliacién unica. Un alumno elixiria avaliacién
continua se se presenta ao exame escrito (Ep) que terd lugar cara 4 metade do cuadrimestre. As porcentaxes expresadas no
epigrafe anterior sé reflicten 0 maximo alcanzable en cada tipo de proba na modalidade de avaliacién continua; e son sé
indicativos. A forma de avaliacién detallada exprésase a continuacién:

Para a avaliacion continua, a nota final serd a media xeométrica entre a nota do traballo tutelado (T) e a cualificacién
correspondente ao conxunto de probas de resposta (Y). A nota Y calcilase como a media aritmética entre a nota do exame
final (Ef) e a nota do exame parcial (Ep). Para poder superar a materia, o0 alumno debe obter polo menos 3 puntos sobre 10
no valor Ef e asistir a todas as sesidns practicas do laboratorio (a non ser que medien causas xustificadas). No caso de que
isto non se cumpra, a nota serd o minimo entre a nota do exame final e 3.

Y = Yx(Ef + Ep)
NOTA FINAL= (TXY)" %

Os alumnos que non opten por realizar a avaliacién continua deberan presentarse a un exame final que constard de tres
partes: unha proba tedrica andloga & proba final da avaliacién continua (Ef), unha proba de aptitude de laboratorio e un
traballo practico individual (T). A nota final, neste caso, é a media xeométrica entre a proba tedrica e o traballo practico, coa
condicion de que se supere a proba de aptitude. Se o alumno non acada un 3 no Ef ou non supera a proba de aptitude, a
nota final serd o minimo entre a nota do exame final e 3.

Finalmente, as probas extraordinarias e a convocatoria de segunda oportunidade (xufio/xullo) terdn as mesmas
caracteristicas ca o exame final que acabamos de describir, coa excepcién de que os alumnos poderdn herdar a nota dunha
das partes (Ef ou T) se esta foi superada. A proba de aptitude sé serd necesaria si non asistiron a todas as sesions de
laboratorio.

Bibliografia. Fontes de informacion

Basic Bibliography

Peterson &amp;amp; Davis, Computer Networks, 52, Morgan Kauffman, 2011

Ina Minei &amp;amp; Julian Lucek, MPLS-Enabled Applications, 32, Wiley, 2011

Christian Huitema, IPv6, 28, Prentice Hall, 1997

Sanjeev Mervana, Chriis Le, Design and implementation of DSL-based access solutions, Cisco-press, 2001
Gerd Keiser, FTTx Concepts and applications, John Wiley &amp;amp; sons, 2006

Complementary Bibliography

Kurose &amp;amp; Ross, Computer Networks, 72, Prentice Hall, 2016

Charlie Scott, Paul Wolfe &amp;amp; Mike Erwin, Virtual Private Networks, 22, O'Reilly, 1998

Roderick W. Smith, Broadband Internet connections: a user guide to DSL and cable, Addison Wesley, 2007
Walter Goralski, Tecnologias ADSL y xDSL, McGraw-Hill, 2000

Biswanath Mukherjee, Optical WDM networks, Springer, 2006

G. Papadimitriou, C. Papazoglou &amp;amp; A. Pomportsis, Optical Switching, Wiley, 2008

James Farmer, Brian Lane, Kevin Bourg, Weyl Wang, FTTx Networks: Technology implementation and operation, 12,
Morgan Kaufmann Publishers, 2016

Recomendacions

Subjects that it is recommended to have taken before
Redes de ordenadores/V05G301V01210
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Plan de Continxencias

Description

=== MEDIDAS EXCEPCIONAIS PLANIFICADAS ===

Ante a incerta e imprevisible evolucién da alerta sanitaria provocada pola COVID- 19, a Universidade establece una
planificacién extraordinaria que se activard no momento en que as administraciéns e a propia institucién o determinen
atendendo a criterios de seguridade, salde e responsabilidade, e garantindo a docencia nun escenario non presencial ou
non totalmente presencial. Estas medidas xa planificadas garanten, no momento que sexa preceptivo, o desenvolvemento
da docencia dun xeito mais axil e eficaz ao ser cofiecido de anteman (ou cunha ampla antelacién) polo alumnado e o
profesorado a través da ferramenta normalizada e institucionalizada das guias docentes DOCNET.

Non se prevé que sexa necesario realizar ninglin cambio na planificacién docente da materia. Todas as tarefas previstas
poden ser desenvolvidas de xeito remoto cos equipos con que normalmente contan os alumnos.
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IDENTIFYING DATA

Seguridade

Subject Seguridade

Code V05G306V01305
Study Grao en Enxefaria de

programme Tecnoloxias de

Telecomunicacién-Docencia

en inglés

Descriptors ECTS Credits Type Year Quadmester
6 Optional 3 1c

Teaching Castelan

language

DepartmentEnxefaria telematica

Coordinator Fernandez Masaguer, Francisco

Lecturers Fernandez Masaguer, Francisco
Rodriguez Rubio, Raul Fernando
E-mail francisco.fernandez@det.uvigo.es
Web http://faitic.uvigo.es
General Nesta materia estidanse, dun xeito unificado, os principais problemas ou ameazas de seguridade nas redes e servizos
description telematicos, e preséntanse distintas técnicas para protexelos.

Primeiro abdrdase o tema dende un punto de vista xeral, de forma que os conceptos, servizos e técnicas de seguridade
que se estudan, sexan aplicables a calquera tipo de rede, servizo telematico ou sistema de informacién a securizar.
Este bloque férmano os temas 1 ao 4. Isto leva a tratar con detalle os tres temas centrais da seguridade: a parte
algoritmica (cifrado,sinatura dixital e integridade), os protocolos de autenticidade, e os procedementos de xestion e
negociacion de chaves. O obxectivo é que o alumno adquira unha adoitada base que lle capacite para facilitar a sta
comprensién das técnicas particulares que cada aplicacién requira asi como para aplicalo a outros &mbitos que tefia
que afrontar.

Logo tratase o tema dunha forma algo mais particular, revisando os problemas, técnicas e estandares de seguridade
nalglns dos entornos de comunicacién de mais prevalencia na actualidade. Asi dedicase un tema & seguridade a nivel
IP, protocolo central na arquitectura Internet, e outro tema 4 seguridade na Web, onde o alumno asimilara os
conceptos tedricos e practicos do protocolo SSL, central para a seguridade das transaccions a través da Web. Dada a
utilizacion cada vez maior das comunicacions por medios sen fios e os seus particulares problemas de seguridade,
dedicase tamén un tema a eles. Péchase o curso cunha introduccién a outros dous temas de transcendencia crecente:
as redes e software malicioso e o andlise forense de sistemas da informacién.

Competencias

Code

Resultados de aprendizaxe

Learning outcomes Competences

Contidos

Topic

1 Fundamentos matematicos da seguridade. - Nociéns de Teoria da Complexidade.

- Revision de Teoria dos NUmeros.

2. Algoritmos de cifrado, sinatura dixital e hash. - Tipos de criptosistemas e algoritmos.

- Integridade e Algoritmos de Hash.

- Criptosistemas de chave simétrica. Funcions Mac. Cifrado. Principios de
cifrado de Shannon. Cifrado en fluxo e cifrado en bloque. Algoritmos DES e
AES. Modos de traballo dos cifradores en bloque.

- Criptosistemas de chave publica. RSA, DSA e curva eliptica.

3. Certificacion e PKIs. - Problematica da seguridade na criptografia asimétrica. Certificacion e

formatos de certificados.

- Modelos de confianza. Confianza plana e modelo PGP. Confianza en
terceiros e autoridades de certificacion.

- Infraestructuras de certificacion. Ruta de Certificacion. Revocacion de
certificados.

4. Protocolos de autenticidade e convenio de - Métodos de autenticidade.

chave.

- Ameazas a un protocolo de autenticidade. Contramedidas.

- Requisitos dun protocolo de convenio de chave. Protocolo D-H.

- Autenticidade en criptosistemas simétricos. Casos de estudo: GSM y
Kerberos.

- Autenticidade en criptosistemas asimétricos. Casos de estudo:
autenticidade X509 e SSL.

- Protocolos baseados en contrasinais: SRP.

- Single Sign On (SSO).
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5. Seguridade no nivel de Rede - Analise de ameazas no nivel de rede.

- Arquitectura de seguridade en IP.
- Protocolo IPsec. TUneles IPsec. IPsec e NAT.
- Xestién de chaves. Protocolos IKE, ISAKMP e OAKLEY.

6. Seguridade na Web

- Problemas de seguridade na Web.
- Protocolos SSL e TLS.
- Certificacién na Web.

7. Seguridade en comunicaciéns sen fios e - Ameazas a seguridade en comunicaciéns sen fios.

protocolos AAA.

- Wireless Aplication Protocol (WAP).WTLS. Protocolos WEP, WPA, WPA2.
- Protocolos AAA: RADIUS

8. Seguridade de Sistemas. - Cortalumes e sistemas contra intrusiéns.

- Software e redes maliciosas. Botnets.
- Andlise Forense de Sistemas da Informacion.

Planificacion

Class hours Hours outside the Total hours
classroom
Leccién maxistral 21 38 59
Resolucién de problemas de forma auténoma 0 10 10
Traballo tutelado 6 28 34
Practicas de laboratorio 11 22 33
Practica de laboratorio 1 0 1
Traballo 1 0 1
Exame de preguntas de desenvolvemento 1 5 6
Exame de preguntas de desenvolvemento 1 5 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

Leccidon maxistral

Exposicién mediante presentacién en powerpoint e pizarra dos contidos teéricos da asignatura.
Desenvolveranse os temas tedricos da materia que non queden cubertos polas outras metodoloxias
empregadas.

Con esta metodoloxia 0 alumno adquirird parte das competencias CG3 y CE28.

Resolucién de
problemas de forma
auténoma

0 alumno resolverd de forma autonoma os exercicios do boletin non realizados nas horas
presenciais. As dubidas xurdidas acordaranse e poderdn exporse ao titor nas horas normais de
tutoria.

Esta metodoloxia esta orientada as competencias CG4 e CE28.

Traballo tutelado

Traballo en grupo. Presentaranse varios traballos tedricos e practicos a desenvolver, entre os cales
cada grupo debe elixir un. Na clase tipo C, exporase a cada grupo os obxectivos do traballo,
ferramentas hardware e software a usar, forma de acometelo e realizarase un seguimento a cada
grupo.

Esta metodoloxia esta orientada a adquisicién das competencias CG4, CG6, CE28, CT2 y CT3.

Practicas de laboratorio

Traballo en grupo. O grupo desenvolvera unha practica no laboratorio, enfocada tanto a madurar e
levar a practica os contidos tedricos, como a mellorar a sta capacidade para o desenvolvemento
e/ou implantacién de redes e servizos seguros.

Esta metodoloxia esta orientada as competencias CG6, CE28, CT2 y CT3.

Atencidn personalizada

Methodologies

Description

Practicas de laboratorio

Seguimento individualizado do traballo de cada grupo. Comentarios de forma conxunta de
diversas recomendaciéns e estratexias para a boa realizacion do proxecto. Revisase con cada
grupo o nivel de comprensién e avance do proxecto, dubidas particulares que poidan xurdir,
erros de desefio e codificacién Xava. Axuda para a comprension dos paquetes JCA/JCE e JSSE.
Axuda individualizada para a instalacién da ferramenta de xestién de almacéns de chaves
(keyStores) e do cédigo Xava basico da practica.

Traballo tutelado

Seguimento individualizado do traballo de cada alumno de cada grupo. Comentarios de forma
conxunta de diversas recomendaciéns e estratexias para a boa realizacién do proxecto. Revisase
con cada grupo o nivel de comprension e avance do proxecto, dubidas particulares que poidan
xurdir, erros de desefio ou formulacién e opciéns de mellora.

Resolucién de
problemas de forma
auténoma

Revisién e comentarios dos diversas exercicios propostos. O alumno podrd dispor en Faitic da
solucién a varios dos exercicios que se propofan.

Avaliacion

Paxina 121 de 345



Description Qualification  Evaluated
Competencess

Practica de laboratorio Proba de grupo na que o profesor valorard a practica de laboratorio, 25
revisando o seu funcionamento cos integrantes do grupo presentes.
Esta proba realizarase na primeira semana lectiva de Xaneiro. Todos os
integrantes do grupo deben estar presentes no momento da
presentacion.
Realizarase unha entrevista de autoria da que se determinard o nivel de
participacién de cada alumno e da que, xunto co correcto
funcionamento, se deducird a nota individual.
Traballo Proba de grupo. Valoracién do proxecto ou traballo tutelado realizado 25
polo grupo (tipo C). O grupo fard unha demostracién ao profesor do
proxecto ou traballo realizado e resultados obtidos.Esta proba
realizarase na primeira semana lectiva de Xaneiro. Todos os integrantes
do grupo deberan estar presentes no momento da presentacidn.
Realizérase unha entrevista de autoria da que se determinara o nivel de
participacién de cada alumno no proxecto e da que, xunto co correcto
funcionamento, se deducird a nota individual.
Exame de preguntas deExame final da materia. Este exame consta dun conxunto de 25
desenvolvemento exercicios/cuestiéns sobre os contidos dados no curso a partir da
semana 7, o de todo o curso para aqueles alumnos que non superen a
nota minima no examen parcial.
Exame de preguntas deExame parcial da materia, obrigatorio para os alumnos que vaian por 25
desenvolvemento AC.
Este exame constard dun conxunto de exercicios/cuestiéns sobre os
contidos dados ata aproximadamente a mitade do curso tedrico.

Other comments on the Evaluation
ELECCION DE AVALIACION CONTINUA.

Por defecto considerarase que o alumno vai por avaliacién continua (AC). Se un alumno desexa ir por avaliacién Unica (AU)
deberd comunicalo ao profesor antes da semana 4 do curso académico. A comunicacion sera por correo electrénico.

PRIMEIRA OPORTUNIDADE.

Avaliacién continua (AC). A avaliacién continua estard formada por:

1. Traballo de laboratorio B, representando un 25% da nota. Este traballo debera ser entregado via Faitic antes do dia
11 de Xaneiro.

2. Proxecto C, representando un 25% da nota. Este proxecto debera ser entregado via Faitic antes do dia 11 de Xaneiro.

3. Exame parcial dos contidos dados ata, aproximadamente, a mitade do curso, representando o 25% da nota. Este
exame promediard co exame final se 0 alumno ten un minimo de 3.5 puntos sobre 10. Se o alumno ten unha nota
inferior a ésta debera volver a avaliarse desta parte no exame final. A data de realizacion deste exame aprobarase
nunha Comisién Académica de Grao e estard dispofiible ao principio do cuatrimestre.

4. Exame final, na data acordada en Xunta de Escola. Habra dous casos:

e Alumnos que haxan superado a nota minima do exame parcial. Neste exame entraran os temas dados dende
aproximadamente a mitade do curso ata o final. Representard un 25% da nota total. Para poder superar a materia o
alumno deberd obter neste exame unha nota minima de 3,5 puntos sobre 10.

e Alumnos gue non haxan superado a nota minima do exame parcial. Neste exame entrardn todos os temas dados no
curso tedrico. Representara un 50% da nota total. Para poder superar a materia o alumno deberd obter neste exame
unha nota minima de 3,5 puntos sobre 10.

Avaliacién unica (AU). Os alumnos que non elixan avaliacién continua fardn un exame final polo 80% da nota, xunto con as
practicas de laboratorio que completa o outro 20%.

0 exame final serd o mesmo para todos os alumnos, tanto para os que opten por avaliacién continua como para os que non.

SEGUNDA OPORTUNIDADE (XULLO)

Para os alumnos que optasen na primeira convocatoria por avaliacién Unica, realizarase un exame final cun valor do 80%,
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xunto co laboratorio que representard o 20%. Se garda a nota do laboratorio da primeira convocatoria.

Os alumnos que optasen durante o cuatrimestre por AC, poderan seguir optando en xullo por AC ou ben cambiar a s6
avaliacidn final o Unica. Os alumnos que asi o fagan deberdn comunicalo explicitamente ao profesor por correo electrénico:

* No primeiro caso, é dicir, de que sigan por AC en xullo, se garda, da primeira convocatoria, as notas do exame parcial
e final (sempre que superasen a nota minima) de practica de laboratorio e do proxecto tutelado. Deberdn
presentarse ao exame final da convocatoria todos os alumnos que non superasen a nota minima tedrica da primeira
oportunidade.

¢ No segundo caso, é dicir de que se cambie de AC a AU en xullo, realizarase un exame final polo 80% da nota e as
practicas de laboratorio polo 20%. Mantendrase a nota do laboratorio obtida na primeira oportunidade,
axeitadamente porcentuada.

Os alumnos que cambien de AU a AC, mantendran a nota do laboratorio obtida na primeira oportunidade.

OUTRAS OBSERVACIONS.

e Nota minima en teorfa. Optese ou non por AC e independentemente da convocatoria, serd obrigatorio sacar un
minimo de 3,5 puntos sobre 10 para AC e 4 puntos sobre 10 para AU no exame tedrico, para poder aprobar a
materia.

e Considerarase a un alumno/a como "non presentado" se non seguiu a avaliacién continua e non se presentou ao
exame final. Do mismo xeito, se 0 alumno/a seguiu a avaliacién continua (AC) e non se presentou o examen de
ningunha das partes A,B e C, considerarase ao alumno/a como "non presentado".

o As calificacions obtidas nas practicas de laboratorio e proxecto en grupo soamente seran validas durante o curso
académico en que se realicen.

e Se a nota total é igual ou superior a 5 pero non se acadou a nota minima nalgunha, a nota final serd 4.5 puntos
(suspenso).

CONVOCATORIA EXTRAORDINARIA (FIN DE CARREIRA).

o Constara de:

= Exame tedrico (50%). Exame individual dos contidos teéricos da materia representando o 50% da
nota total. O alumno debra obter una calificacién minima de 3,33 puntos sobre 10 para aprobar a
materia.

= Trabajo B de laboratorio, representando un 25% da nota total.
= Proyecto C, representando un 25% da nota total.

Bibliografia. Fontes de informacion

Basic Bibliography

F. Fernandez Masaguer, Apuntes de Seguridad en Redes y Sistemas de Informacion, 12 ed., Revision 2020
William Stallings, Cryptography and Network Security. Principles and practice., 72 ed., Pearson, 2017
Complementary Bibliography

R.Perlman, C. Kaufman, M.Speciner, Network Security: Private communications on a public world, 22 ed., Prentice
Hall, 2002

Joseph Migga Kizza, Guide to Computer Network Security, 22 ed.,

Douglas R. Stinson, Cryptography. Theory and Practice., 32 ed.,

M. Laurent Maknavicius, Wireless and Mobile Network Security, 12, Wiley, 2009

Enisa, Botnets: Detection; Measurement, Disinfection &amp;amp; Defence, Enisa, 2011

Recomendacions

Subjects that are recommended to be taken simultaneously
Arquitecturas e servizos telematicos/V05G301V01310
Servizos de internet/V05G301V01301

Plan de Continxencias

Description
No caso de que a docencia sexa exclusivamente non presencial, a planificacion da materia consistird no seguinte:
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SESIONS A: As clases sincronas se impartiran semanalmente a través das plataformas proporcionadas pola Universidade de
Vigo. Os medios habilitados para a resolucién de dubidas dos estudantes incluiran:

(i) foros de consulta on-line via a plataforma Faitic.

(i) titorias no despacho virtual do profesor, previa cita para acordar data e hora.

SESIONS B: As clases sincronas se impartiran a través da plataforma facilitada pola Universidade de Vigo. O traballo se
podra facer nos equipos persoais dos alumnos.

SESIONS C: As sesiéns de seguimento se impartiran a través da plataforma facilitada pola Universidade de Vigo. O traballo
se podra facer nos equipos persoais dos alumnos.

As preguntas relacionadas coa parte practica B e o proxecto C seran respondidas a través dos foros de consulta on-line e
titorfas virtuais.

A avaliacién virtual da materia se regira polas condiciéns descritas no apartado "Avaliacién" deste documento, incluindo o
mesmo numero de probas, idéntica ponderacién e notas minimas. Organizarase da seguinte maneira:

. Sesions A: Os examenes tedricos (dous en avaliacion continua e un en avaliacion unica) levasen a cabo nas datas
aprobadas polo Centro, usando as ferramentas facilitadas pola Universidade de Vigo.

. Sesidns B e C. A practica B e o proxecto C entregdranse electrénicamente nas datas establecidas oficialmente. A
presentacion dos traballos B e C serd virtual e realizarase usando as ferramentas proporcionadas pola Universidade de Vigo.
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IDENTIFYING DATA
Programacion concorrente e distribuida
Subject Programacién concorrente

e distribuida
Code V05G306V01306
Study Grao en Enxefiaria de

programme Tecnoloxias de
Telecomunicacién-Docencia

en inglés

Descriptors ECTS Credits Type Year Quadmester
6 Optional 3 2C

Teaching Casteldn

language

DepartmentEnxefiaria telemética

Coordinator Garcia Duque, Jorge

Lecturers Garcia Duque, Jorge

E-mail jgd@det.uvigo.es

Web http://moovi.uvigo.gal

General O obxectivo que se persegue con esta materia é que o alumno cofieza os fundamentos da sincronizacion e
description comunicacién entre procesos tanto en sistemas centralizados como distribuidos.

Competencias
Code

Resultados de aprendizaxe

Learning outcomes Competences
Contidos

Topic

Introducién & Programacion Concurrente - Conceptos de concurrencia, paralelismo e multitarefa.

- Entrelazamento de instruciéns atémicas.
- Grafos de precedencia.
O problema da seccién critica - Definicién do problema.
- Espera Activa.
- Inanicién.
- Interbloqueo.
- O algoritmo de Decker.
- O algoritmo de Peterson
Ferramentas de Sincronizacién - Semaforos.
- O problema do productor-consumidor.
- O problema dos filésofos.
- Monitores.
- Variables de Condicién.
- O problema dos lectores-escritores.
Xestion de Interbloqueo - Introducién e definicién de interbloqueo.
- Condiciéns necesarias.
- Estratexias de Prevencién.
- Estratexias de Evasion.
- Deteccién e Recuperacién

Comunicacién entre procesos - Paso de Mensaxes.
- Chamada a Procedemento Remoto (RPC).
Programacién Distribuida - Introducién aos Sistemas Distribuidos.

- Exclusién Mutua Distribuida:

- Algoritmo Ricart-Agrawala.

- Algoritmos de paso de testemufa.
- Consenso Distribuido:

- Fallos de parada.

- Fallos bizantinos.

Planificacion

Class hours Hours outside the Total hours
classroom
Obradoiro 5 30 35
Practicas con apoio das TIC 13 26 39
Leccién maxistral 20 46 66
Exame de preguntas obxectivas 1 0 1
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Préctica de laboratorio 1 0 1
Traballo 2 6 8
*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente
Description

Obradoiro Cada grupo de alumnos abordara o desefio e implementacién dun proxecto software de
complexidade media. Dita tarefa realizarase en diferentes pasos sucesivos, que seran discutidos e
validados en cada unha das sesions presenciais. Esta metodoloxia de traballo ten como obxectivo
proporcionar unha adecuada realimentacién para, si € oportuno, mellorar as soluciéns suscitadas.

Esta metodoloxia aborda as competencias CG4 , CG9 y CT4
Practicas con apoio das Os alumnos resolveran baixo a supervision do profesorado os problemas practicos que se susciten
TIC en cada sesién de laboratorio.

Esta metodoloxia aborda as competencias CE33/TEL7 y CT3
Leccién maxistral Exposicién das ideas, conceptos, técnicas e algoritmos de cada leccién do temario.

Esta metodoloxia aborda as competencias CG3 y CT2

Atencion personalizada

Methodologies Description
Leccion maxistral Mediante tutorias
Obradoiro Parte das sesiéns dedicanse a resolver cuestidns individuais con cada alumno mediante

preguntas individualizadas tanto por parte do profesor como do alumno

Practicas con apoio das TIC De maneira completa para os alumnos que fan as practicas de maneira individual, e mediante
a resolucién de cuestiéns individuais con cada alumno mediante preguntas individualizadas
tanto por parte do profesor como do alumno

Avaliacion
Description Qualification Evaluated
Competencess

Exame de Proba de contidos tedricos de cada un dos temas expostos nas sesidns 50

preguntas maxistrais.

obxectivas

Practica de Avaliacion do traballo realizado en cada unha das sesions de laboratorio 20

laboratorio

Para a avaliacién individualizada de cada alumno realizaranse cuestions
personalizadas en cada unha das sesiéns.

Traballo Na Ultima sesién presencial do taller os alumnos entregaran e expofieran 30
aos seus comparieiros o desefio e a solucién suscitados para o sistema
software obxectivo do proxecto. Dita solucién serd exposta a debate entre
os alumnos e os profesores.

Para a avaliacién individualizada de cada alumno realizaranse cuestiéns
personalizadas en cada unha das sesidns.

Other comments on the Evaluation

A materia pode superarse mediante Avaliacion Continua segundo os criterios que se indican mais adiante, tendo aberta a
posibilidade de optar pola Avaliacién Non Continua en calqguera momento ata o comezo do exame final a celebrar o dia
fixado para ese efecto no calendario oficial da *EET.

Todos aqueles alumnos que opten pola avaliacién continua consideraranse presentados #avaliar da parte do traballo en
Talleres.

Avaliacién Continua:
A nota final resultard da suma das notas correspondentes ao tres compofientes sequintes:

1. Catro probas de tipo Test para avaliar os contidos impartidos nas clases maxistrais. Cada proba terd lugar nunha das
sesions maxistrais, excepto a Ultima que se realizard nunha das sesiéns do Taller.

Puntuacién: Ata 1,25 puntos cada proba.
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2. Seis Probas Préacticas que se realizaradn ao finalizar cada unha das sesiéns de laboratorio e que consistirdn na
*kkyalidacion dos resultados obtidos durante a devandita sesion.

Puntuacién: Ata 1/3 puntos. cada proba.

3. Presentacion do Proxecto proposto como traballo nas sesiéns do Taller.

Puntuacién: Ata 3 puntos.

Para aprobar a materia por Avaliacién Continua teranse que dar o tres condiciones seguintes:

(*i) obter unha cualificacién igual ou superior a 2 puntos no conxunto dos tests.;
(*ii) cualificacién superior a 0 puntos en, polo menos, catro do seis probas practicas; e
(*iii) asistir a todas as sesidns presenciais de taller e obter mais de 0 puntos na presentacién do proxecto.

En caso de non cumprir algunha da devandita condicién, a nota final do alumno serd limitada a un maximo de 4 puntos.
Avaliacién Non Continua:

Mediante un exame sobre 10 puntos fixado no calendario oficial da *EET.

Convocatoria de Segunda Oportunidad, Convocatoria Extraordinaria (fin de grado): :

Rexerase polo indicado para a avaliacién Non Continua.

Bibliografia. Fontes de informacion

Basic Bibliography

M. Ben-Ari, Principles of Concurrent And Distributed Programming, Second Edition,

Complementary Bibliography

George Coulouris, Jean Dollimore, Tim Kindberg and Gordon Blair, Distributed Systems Concepts and Design, Fifth
Edition,

William Stallings, Operating Systems: Internals and Design Principles, 6/E, Eight Edition,

Abraham Silberschatz, Peter Baer Galvin, Greg Gagne, Operating system concepts, Ninth Edition,

Lea, Douglas, Programacion concurrente en Java : principios y patrones de disefio, Second Edition,

Recomendacions

Subjects that it is recommended to have taken before
Programacién I/V05G301V01105
Programacién 11/V05G301V01110

Plan de Continxencias

Description
Docencia de grupos A en o caso en que deba realizarse *online:
Realizarase a través de campus remoto e mediante foros de debate en *faitic

Docencia de grupos *B no caso en que deba realizarse *online:
Realizarase a través de campus remoto e mediante foros de debate en *faitic

Docencia de grupos *C no caso en que deba realizarse *online:
Realizarase a través de campus remoto e mediante foros de debate en *faitic

Avaliacién no caso en que deba realizarse *online.
Realizarase a través de campus remoto e/ou mediante as ferramentas dispofiibles en moovi

Paxina 127 de 345



IDENTIFYING DATA

Teoria de redes e conmutacion

Subject Teoria de redes e
conmutacién

Code V05G306V01307

Study Grao en Enxefiaria de

programme Tecnoloxias de
Telecomunicacién-Docencia

en inglés

Descriptors ECTS Credits Type Year Quadmester
6 Optional 3 2C

Teaching Casteldn

language

DepartmentEnxefiaria telemética

Coordinator Sudrez Gonzalez, Andrés

Lecturers Ldpez Garcia, Candido Antonio
Sudrez Gonzdlez, Andrés

E-mail asuarez@det.uvigo.es

Web http://moovi.uvigo.gal/

General 0 obxectivo que se persegue con esta asignatura é que o alumno adquira o dominio dos métodos basicos de andlise

description para a prediccion das prestaciéns de redes, servizos e sistemas de telecomunicacién, en termos da cantidade de
trafico que transportan, a estrutura fisica do sistema e a sta forma de interconexién, a capacidade dos elementos que
constitien a rede e dos algoritmos que se empregan neles.

Competencias
Code

Resultados de aprendizaxe
Learning outcomes Competences

Contidos
Topic
Teoria de colas Sistemas de servidor Unico.
Sistemas con cola finita.
Sistemas con blogueo: os modelos de Erlang e Engset.
Reversibilidade.
Redes de colas con solucién produto.
Aplicaciéns: dimensionado de enlaces de comunicaciéns; dimensionado de
bufer; bloqueo en redes celulares; andlise de sistemas con prioridades;
prestacions de ARQ; prestacidns de redes multiacceso.
Teoria de grafos Percorrido de grafos e conectividade.
Minimo corte, maximo fluxo.
Arbores de cobertura e expansion.
Arbores de custo minimo.
Coloreado de grafos.
Resultados e usos.
Grafos aleatorios regulares e irregulares: redes small world, redes libres
de escala.
Aplicacions: desefio topoldxico de redes, o grafo web, difusién de
mensaxes en redes cableadas e redes ad hoc.
Optimizacién de redes Maximizacién da utilidade.
Descomposicién de problemas NUM.
Aplicaciéns.

Planificacion

Class hours Hours outside the Total hours
classroom
Leccién maxistral 21 42 63
Practicas con apoio das TIC 4 6 10
Resolucién de problemas 8 12 20
Aprendizaxe baseado en proxectos 7 35 42
Exame de preguntas de desenvolvemento 2 6 8

Resolucién de problemas e/ou exercicios 0 7 7
*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente
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Description

Leccién maxistral Expofieranse de forma sistematica os contidos tedricos da materia, resaltando os obxectivos,
conceptos fundamentais e relaciéns entre os distintos temas. Os alumnos deberian asimila-los
cofiecementos que o0s capaciten nas competencias CG5, CE28/TEL2 e CE31/TELS5.

Practicas con apoio das Practicas guiadas onde se pretende o estudo de problemas tanto mediante a aplicacién de técnicas

TIC analiticas como mediante ferramentas informaticas, servindo de capacitacién no uso destas
Gltimas. Asi os alumnos deberian adquirir capacitacién practica na competencia CE28/TEL?2.

Resolucién de Resolveranse detalladamente unha serie de problemas e/ou exercicios preseleccionados,

problemas resaltando os conceptos teéricos implicados e a metodoloxia de resolucién. Os alumnos deberian

asimilar cofecementos que os capaciten na competencia CE28/TEL2.
Aprendizaxe baseado en Traballo de estudo e resolucién en grupo dun problema real mediante as técnicas estudadas en
proxectos teoria e as ferramentas vistas en practicas. Asi os alumnos deberian adquirir experiencia practica
que os capacite na competencia CE31/TELS.

Atencion personalizada
Methodologies Description

Leccién maxistral 0 alumno poderd consultar individualmente nas horas de tutorfas todalas dubidas que se
lle susciten no estudo dos contidos tedricos.

Practicas con apoio das TIC 0 alumno podera consultar individualmente tanto nas horas de practicas como nas de
tutorias todalas dubidas que se lle susciten no uso das ferramentas empregadas.

Aprendizaxe baseado en 0 alumno podera consultar individualmente nas horas de tutorias todalas dubidas que se
proxectos lle susciten tanto na aplicacién de conceptos como no emprego das ferramentas durante o
desenvolvemento dos proxectos.

Avaliacion
Description Qualification ~ Evaluated
Competencess
Aprendizaxe baseado en Realizacién en grupo, presentacion e defensa da resolucién dun 20
proxectos problema caracteristico do mundo real, aplicando tanto os
coflecementos tedricos adquiridos como manexando, no seu
caso, as ferramentas informéaticas empregadas nas clases
practicas.
Exame de preguntas de Proba final realizada sobre o total dos temas. 60
desenvolvemento
Resolucién de problemas e/ou O alumno terd que resolver individualmente dous boletins de 20
exercicios problemas, correspondentes és dous primeiros temas do
temario.

Other comments on the Evaluation

Déixanse a discrecion dos alumnos dous métodos de avaliacidn alternativos na materia: avaliacion continua e avaliacion
Unica.

A seleccidn de avaliacién continua implica realizar un test curto (15 minutos) non puntuable de cofiecementos bésicos, a
realizar nas ddas primeras semanas de clase. A avaliacién continua consistird, ademais da realizacién do test curto non
puntuable, no desenvolvemento en grupo dun proxecto, a resolucién individual de dous conxuntos de problemas sobre os
dous primeiros temas, e a realizaciéon dun exame escrito 6 termo do cuadrimestre sobre o total de temas. A nota individual
no proxecto dependerd tanto da cualificaciéon conxunta da memoria do mesmo como de entrevistas persoais (concertadas a
partir da entrega) 6s membros do grupo. A cualificacién do proxecto e dos exercicios s6 fornece efectos no curso en que se
propofan, incluindo a segunda oportunidade 6 final do curso. En calquera caso, a cualificacién na materia por avaliacién
continua (unha vez que se cumpra o requisito previo do principio do paragrafo) vird dada por: ben nota = 0'2 x proxecto +
maximo (0'8 x exame, 0'2 x exercicios + 0'6 x exame) sempre que a cualificacién do exame supere o 2'5, ben a nota do
exame en caso contrario.

A avaliacién Unica (Unica opcién en convocatoria extraordinaria) consistird nun exame escrito sobre os contidos da materia.
A cualificacion final da materia sera, neste caso, a nota obtida no exame. Este incluird (avaliacion Unica) unha cuestion ou
varias sobre o uso das ferramentas informaticas presentadas no laboratorio, avaliando asi unha capacitacién minima na
competencia CE28/TEL2.

Consideraranse presentados & avaliacién todos os alumnos que asistan ao exame final. Selecciénase o modo de avaliacién
continua 6 entregar o proxecto. Quen non superen a materia na primeira oportunidade 6 final do cuadrimestre dispofien
dunha segunda oportunidade ¢ final do curso, similar & primeira.
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Bibliografia. Fontes de informacion

Basic Bibliography

Pazos Arias, ).J., Sudrez Gonzdlez, A., Diaz Redondo, R.P., Teoria de colas y simulacién de eventos discretos, 2003,
M.]. Newman, Networks, 2012,

Complementary Bibliography

Villy B. Iversen, TELETRAFFIC ENGINEERING and NETWORK PLANNING, 2011,

Boyd, S., Vandenberghe, L., Convex Optimization, 2009,

Recomendacidns

Plan de Continxencias

Description
No caso de que a docencia ou a avaliacién deban realizarse online, utilizaranse as ferramentas facilitadas pola Universidade,
como Moovi e Campus Remoto.
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IDENTIFYING DATA

Redes multimedia

Subject Redes multimedia

Code V05G306V01308

Study Grao en Enxefaria de

programme Tecnoloxias de
Telecomunicacién-Docencia

en inglés
Descriptors ECTS Credits Type Year Quadmester
6 Optional 3 2C

Teaching  #EnglishFriendly

language Castelan

DepartmentEnxefaria telematica

CoordinatorHerreria Alonso, Sergio

Lecturers Herreria Alonso, Sergio
Lopez Garcia, Candido Antonio

E-mail sha@det.uvigo.es

Web http://moovi.uvigo.gal

General Esta materia presenta as principais solucions tecnoldxicas especificas para a distribuciéon de contidos audiovisuais

description polas redes de telecomunicaciéns e, de maneira especial, polas redes de ordenadores.
Materia do programa English Friendly. Os/ as estudantes internacionais poderan solicitar ao profesorado: a) materiais e
referencias bibliograficas para o seguimento da materia en inglés, b) atender as titorias en inglés, c) probas e
avaliacions en inglés.

Competencias
Code

Resultados de aprendizaxe
Learning outcomes Competences

Contidos
Topic
Codificacién dixital do audio e video

) Audio PCM. Compresién do audio dixital

) Video dixital. Compresion intraframe e interframe

) Tipos. Requisitos de calidade de servizo

) Impacto do retardo e das perdas

) Distribucion de contidos. Multicast. CDN

) Telefonia IP: arquitectura, cédecs, softphones, softswitches...
) Protocolos de transporte: TCP/UDP, RTP, HTTP
)
)
)
)
)
)

Aplicaciéons multimedia

a
b
a
b
C
d
Protocolos multimedia a
b

Streaming adaptativo. MPEG-DASH
c) Protocolos de sesién: SIP, H.323, RTSP

Provisién de calidade de servizo en Internet Monitorizacién e regulacién do trafico
Planificacién e asignacion dos recursos
Servizos diferenciados

a
b
C
d) Servizos integrados. RSVP

Planificacion

Class hours Hours outside the Total hours
classroom
Leccién maxistral 20 40 60
Practicas con apoio das TIC 12 18 30
Traballo tutelado 5 25 30
Resolucién de problemas e/ou exercicios 1 5 6
Proxecto 2 4 6
Resolucién de problemas e/ou exercicios 2 16 18

*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 das ideas, conceptos e técnicas de cada unha das unidades tematicas do curso. Nestas
sesions impartiranse as competencias CG3, CG6 e CE30.

Practicas con apoio das Aprendizaxe practica de ferramentas bdsicas para a distribucién de contidos multimedia sobre

TIC redes de ordenadores. Actividade grupal. Os alumnos deberdn adquirir nestas practicas as
competencias CE30, CE33 e CT3.
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Traballo tutelado Configuracion, baixo a supervision dos profesores, dunha centralita telefénica IP basica. Actividade
grupal. As competencias exercitadas durante a realizacién deste traballo son as CE33 e CT3.
Software empregado: Asterisk.

Atencidn personalizada
Methodologies Description

Leccién maxistral Dispensarase atencion personalizada de forma presencial ou telematica (a través do correo
electrénico, dos foros de Moovi ou do Campus Remoto) durante o horario de titorias que se fard
publico ao comezo do curso.

Practicas con apoio das  Dispensarase atencién personalizada de forma presencial ou telemética (a través do correo
TIC electrénico, dos foros de Moovi ou do Campus Remoto) durante o horario de titorias que se fard
publico ao comezo do curso.

Traballo tutelado Dispensarase atencion personalizada de forma presencial ou telemdtica (a través do correo
electrénico, dos foros de Moovi ou do Campus Remoto) durante o horario de titorias que se fara
publico ao comezo do curso.

Avaliacion
Description Qualification Evaluated
Competencess
Resolucién de Exame sobre parte dos contidos da materia. Cuestions e problemas de 20
problemas e/ou caracter conceptual, léxico, analitico ou aplicado. Exercicio escrito
exercicios dunha hora de duracién.
Proxecto Avaliacién da funcionalidade e prestaciéns da centralita telefénica IP 20
configurada polo alumno durante o curso.
Resolucién de Exame sobre tédolos contidos da materia. Cuestiéns e problemas de 60
problemas efou caracter conceptual, I6xico, analitico ou aplicado. Exercicio escrito de
exercicios duas horas de duracién.

Other comments on the Evaluation

Seguindo as directrices propias da titulacién, ofrecerase aos alumnos que cursen esta materia dous sistemas de avaliacion:
avaliacién continua e avaliacién Unica ao final do cuadrimestre.

A avaliacién continua consistird na realizacién de duas tarefas intermedias: un exame parcial (20% da nota final) e un
proxecto consistente na configuracién dunha centralita telefénica IP bésica (20% da nota final), xunto coa realizacién dun
exame final ao remate do cuadrimestre (60% da nota final). Se a nota do exame final é inferior ao 3,5 (sobre 10), a
cualificacién final da materia serd directamente a nota do exame final. En canto & avaliacién do proxecto, a cualificacién do
alumno dependera tanto da funcionalidade e prestaciéns da centralita IP desenrolada (70%) como das respostas a un exame
practico a resolver individualmente por cada membro do grupo (30%). As tarefas intermedias non son recuperables e sé
seran vdlidas para o curso actual.

Os alumnos poden optar por ser avaliados mediante un Unico exame escrito sobre todos os contidos da materia ao remate
do cuadrimestre. A cualificacién final da materia serd, neste caso, a nota obtida no devandito exame.

Considerarase que un alumno opta pola avaliacién continua se se presenta ao exame parcial ou entrega o proxecto
proposto. Consideraranse presentados & convocatoria sé 0s alumnos que se presenten ao exame final. O exame final poderd
conter varias cuestions adicionais para aqueles alumnos que opten pola avaliacién Unica ao final do cuadrimestre.

En caso de deteccidn de copia en calquera das probas (exame parcial, exame final ou proxecto), a cualificacién final sera de
SUSPENSO (0) e o feito sera comunicado & direccién do Centro para os efectos oportunos.

Aqueles alumnos que non aproben a materia despois da primeira oportunidade deberan realizar un exame escrito ao remate
do curso académico. Se o alumno optou pola avaliacién continua na primeira oportunidade, agora podera elixir entre a
avaliacién Unica mediante o exame escrito ou ben manter a avaliacién continua. Neste Ultimo caso, 0 alumno mantera as
notas obtidas nas dlas tarefas intermedias (exame parcial e proxecto) e sé terd que realizar o exame escrito como Ultima
tarefa. O alumno poderd indicar cal destas duas opciéns elixe 0 mesmo dia do exame.

Nas convocatorias extraordinarias a avaliacion consistird na realizaciéon dun Gnico exame escrito, que versara sobre tédolos
contidos da materia.

A planificacién das diferentes probas de avaliacién intermedia aprobarase nunha Comisién Académica de Grao (CAG) e
estard dispofible ao principio do cuadrimestre.
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Bibliografia. Fontes de informacion

Basic Bibliography

J. F. Kurose, K. W. Ross, Computer networking: a top-down approach, 72 ed., Pearson, 2016

I. Vidal, I. Soto, A. Banchs, ]. Garcia-Reinoso, Multimedia Networking: Technologies, Protocols and Architectures, 12
ed., Artech House Publishers, 2019

Z. Li, M. Drew, J. Liu, Fundamentals of Multimedia, 22 ed., Springer, 2014

Kun I. Park, QoS in packet networks, 12 ed., Springer, 2005

R. Bryant, L. Madsen, J. Van Meggelen, Asterisk: the definitive guide, 52 ed., O'Reilly Media, 2019
Complementary Bibliography

H. W. Barz, G. A. Bassett, Multimedia networks: protocols, design, and applications, 12 ed., Wiley, 2016
M. Barreiros, P. Lundqgvist, QoS-enabled networks: tools and foundations, 22 ed., Wiley, 2016

Flavio Goncalves, Complete Asterisk Training, 12 ed., 2019

Bruce Hartpence, Packet Guide to Voice over IP, 12 ed., O'Reilly Media, 2013

Alan B. Johnston, SIP: Understanding the Session Initiation Protocol, 42 ed., Artech House Publishers, 2015

Recomendacions
Subjects that continue the syllabus
Servizos multimedia/V05G301VvV01401

Subjects that it is recommended to have taken before
Fundamentos de son e imaxe/V05G301V01209
Redes de ordenadores/V05G301V01210

Plan de Continxencias

Description

Se é preciso que a docencia sexa exclusivamente non presencial, a materia mantera a planificacién proposta con algin
pequeno axuste. As lecciéns maxistrais (grupos A) seguirdn impartindose a través do Campus Remoto no horario establecido
mentres gque as practicas con apoio das TIC (grupos B) adaptaranse convenientemente para que poidan ser realizadas polos
estudantes directamente nos seus computadores persoais en vez de facelas no laboratorio.

En canto & avaliacién, manteranse as mesmas probas (exame parcial, proxecto e exame final) coa mesma ponderacién. O
proxecto de centralita IP sera a Unica proba na que se modificard a forma de avaliar, pois pasara a avaliarse de forma
individual mediante a realizacién dunha serie de tarefas opcionais ao longo do curso e dun cuestionario ao remate do
cuadrimestre. Os estudantes poderdn sumar até un maximo de 1,5 puntos & nota que obtefian no cuestionario (sobre 10
puntos) se realizan satisfactoriamente tédalas tarefas opcionais propostas. En todo caso, a cualificacién maxima que podera
obterse no proxecto é de 10 puntos.
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IDENTIFYING DATA

Sistemas de informacién

Subject Sistemas de informacién

Code V05G306V01309

Study Grao en Enxefaria de

programme Tecnoloxias de
Telecomunicacién-Docencia

en inglés

Descriptors ECTS Credits Type Year Quadmester
6 Optional 3 2C

Teaching Castelan

language

DepartmentEnxefaria telematica

Coordinator Garcia Duque, Jorge

Lecturers Garcia Duque, Jorge

E-mail jgd@det.uvigo.es

Web http://moovi.uvigo.gal

General O obxectivo desta materia é introducir ao alumno nas principais tecnoloxias para procesar e almacenar a informacion,
description como elemento central dos servizos telematicos

Competencias
Code

Resultados de aprendizaxe

Learning outcomes Competences
Contidos

Topic

Introducién e perspectiva xeral dos Sistemas de - Conceptos de sistema de informacién e base de datos.
Informacioén. - Tipos de sistemas de informacion.

- Concepto de Sistema Xestor de Bases de Datos.

- Modelos de bases de datos.

- O proceso de desefio dunha base de datos.
Desefio de Bases de Datos Relacionais: Modelado - Obxectivos do desefio conceptual.

conceptual. - Modelos conceptuais de bases de datos.
- O modelo E-A.

Desefio de Bases de Datos Relacionais: Modelado - Obxectivo do desefio I6xico.

I6xico. - Modelos léxicos de bases de datos.

- O modelo relacional.
- Alxebra relacional
- Normalizacién de bases de datos.
Sistemas xestores de bases de datos. - Almaceamento fisico dos datos.
- Organizacién de datos en ficheiros.
- indices e asociaciéns.
- Xestion da integridade dos datos.
- Consistencia.
- Conceptos relacionados coa seguridade
- Optimizacién de consultas.
Outros sistemas de informacion. - Bases de datos non relacionais.
- Tratamento da informacidn semiestructurada.
- Tratamento da informacién non estructurada
- Tratamento da informacion semantica.

Planificacion

Class hours Hours outside the Total hours
classroom
Leccidon maxistral 20 46 66
Practicas con apoio das TIC 13 26 39
Obradoiro 5 30 35
Resolucién de problemas e/ou exercicios 1 0 1
Practica de laboratorio 1 0 1
Traballo 2 6 8

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

Metodoloxia docente
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Description
Leccién maxistral Exposicién das ideas, conceptos, técnicas e algoritmos de cada leccién do temario.

Esta actividade desenvolve as competencias CG3, CG4, CG6, CT2 e CT3.
Practicas con apoio das Os alumnos resolveran baixo a supervisiéon do profesorado os problemas practicos que se expofian
TIC en cada sesién de laboratorio.

Esta actividade desenvolve as competencias CG4, CT2, CE29 e CE27.

Obradoiro Cada grupo de alumnos abordara o desefio e implementacién dun proxecto software de
complexidade media. Dita tarefa realizarase en diferentes pasos sucesivos, que seran discutidos e
validados en cada unha das sesiéns presenciais.

Esta metodoloxia de traballo ten como obxectivo proporcionar unha adecuada realimentacion para,
se é oportuno, mellorar as soluciéns expostas.
Esta actividade desenvolve as competencias CG4, CG9, CT2, CT4 e CE27.

Atencion personalizada
Methodologies Description

Obradoiro O profesor estara presente durante a realizacién dos obradoiros, atendendo todas as dubidas
que poidan xurdir aos alumnos.

Practicas con apoio das TIC O profesor estard presente durante a realizacién das practicas, atendendo todas as dubidas
que poidan xurdir aos alumnos.

Leccién maxistral No desenvolvemento das sesiéns maxistrais, os alumnos poderan interromper e formular
todas as preguntas ou dibidas que lles poidan xurdir.

Avaliacion
Description Qualification Evaluated
Competencess
Resolucién de Proba de contidos tedricos de cada un dos temas expostos nas sesiéns 60
problemas e/ou maxistrais.
exercicios
Practica de Avaliacién do traballo realizado nas sesiéns de laboratorio. 20
laboratorio
Traballo Na Ultima sesién presencial de taller os alumnos entregaran e expofieran 20

aos seus compafieiros o desefio e a solucién suscitados para o sistema
software obxectivo do proxecto. Dita solucién sera exposta a debate
entre os alumnos e os profesores.

O profesor fard preguntas a cada membro do grupo, o que permitird a
sUa avaliacién individualizada.

Other comments on the Evaluation

A materia pode superarse mediante Avaliacién Continua segundo os criterios que se indican mais adiante, tendo aberta a
posibilidade de optar pola Avaliacién Non Continua en calqguera momento ata o comezo do exame final a celebrar o dia
fixado para ese efecto no calendario oficial da EET. Todos aqueles alumnos que opten pola avaliacién continua
consideraranse presentados se se avalian da parte do traballo en Talleres.

Avaliacién Continua:
A nota final resultard da suma das notas correspondentes ao tres compofientes seguintes:

1. Tres probas escritas para avaliar os contidos impartidos nas clases maxistrais. Cada proba tera lugar nunha das
sesidns maxistrais, excepto a Ultima que se realizard nunha das sesiéns do Taller.

Puntuacién: Ata 2 puntos cada proba. (T=t1+t2+t3)

2. Unha proba na Ultima sesidn de laboratorio sobre todas as practicas propostas.
Puntuacién: Ata 2 puntos. (L)

3. Presentacion do Proxecto proposto como traballo nas sesiéns do Taller.
Puntuacién: Ata 2 puntos. (P)

Para aprobar a materia por Avaliacién Continua teranse que dar o tres condiciones seguintes: (i) obter unha cualificacién
igual ou superior a 2 puntos no conxunto das probas tedricas.; (ii) cualificaciéon superior a 0,75 puntos na proba practica; e
(i) asistir a todas as sesidns presenciais de taller e obter mais de 0 puntos na presentacién do proxecto. No caso de
cumprirse 0s tres requisitos anteriores, a nota final da evaluacién continua serd a suma dos tres compofientes
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(Nota=T+L+P). Se non se cumpre algln dos tres requisitos, a nota da evaluacién continua serd a minima da obtida en cada
un dos tres compofentes (Nota=min(T,L,P))

Avaliaciéon Non Continua:
Mediante un exame sobre 10 puntos fixado no calendario oficial da EET.
Convocatoria de Segunda Oportunidad, Convocatoria Extraordinaria:

Rexerase polo indicado para a avaliacién Non Continua.

Bibliografia. Fontes de informacion

Basic Bibliography

Abraham Silberschatz, Henry Korth y S. Sudarshan, Database System Concepts, 6, McGraw-Hill, 2010

Anthony Molinaro, SQL Cookbook, 1, O'Reilly Media, 2005

Complementary Bibliography

Ramez Elmasri y Shamkant Navathe, Fundamentals of Database Systems[], 6, Addison Wesley, 2010

Hector Garcia-Molina, Jeffrey D. Uliman y Jennifer Widom, Database Systems: The Complete Book[], 2, Prentice Hall,
2008

Jeffrey D. Ullman y Jennifer Widom, A First Course in Database Systems, 3, Prentice Hall, 2007

Chris J. Date, An Introduction to Database Systems, 8, Addison Wesley, 2003

Chris J. Date, Database Design and Relational Theory: Normal Forms and All That Jazz, 1, O'Reilly Media, 2012
Clare Churcher, Beginning Database Design: From Novice to Professional, 1, Apress, 2007

Rick A Morelan, Beginning SQL Joes 2 Pros: The SQL Hands-On Guide for Beginners, 1, BookSurge Publishing., 2009

Recomendacions

Plan de Continxencias

Description
Docencia de grupos A en o caso en que deba realizarse *online:
Realizarase a través de campus remoto e mediante foros de debate en *faitic

Docencia de grupos *B no caso en que deba realizarse *online:
Realizarase a través de campus remoto e mediante foros de debate en *faitic

Docencia de grupos *C no caso en que deba realizarse *online:
Realizarase a través de campus remoto e mediante foros de debate en *faitic

Avaliacién no caso en que deba realizarse *online.
Realizarase a través de campus remoto e/ou mediante as ferramentas dispofiibles en moovi
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IDENTIFYING DATA
Arquitecturas e servizos telematicos
Subject Arquitecturas e servizos

telematicos
Code V05G306V01310
Study Grao en Enxefiaria de

programme Tecnoloxias de
Telecomunicacién-Docencia

en inglés
Descriptors ECTS Credits Type Year Quadmester
6 Optional 3 2C

Teaching Casteldn

language Galego

DepartmentEnxefiaria telemética

Coordinator Mikic Fonte, Fernando Ariel

Lecturers Mikic Fonte, Fernando Ariel

E-mail mikic@gist.uvigo.es

Web http://moovi.uvigo.es

General Esta materia dedicase ao estudo das distintas solucidns arquitectdnicas no desefio de servizos telematicos. Mais

description especificamente, a materia oriéntase ao estudo das soluciéns baseadas en servizos, arquitecturas orientadas a servizo,
e a articulacién deste tipo de solucidns coas tecnoloxias que dan soporte aos Servizos Web. Tomando os Servizos Web
como base tecnoloxica, tratase a descricién, descubrimento e invocacién de servizos nunha arquitectura SOA e
RESTful. Finalmente, introdicense tamén os modelos de composicién en arquitecturas SOA e RESTful (outra vez
utilizando os Servizos Web como tecnoloxia de soporte).

Esta materia impartirase en castelan e galego.

Competencias
Code

Resultados de aprendizaxe
Learning outcomes Competences

Contidos
Topic
Introducion [ Modelo cliente-servidor.
[ Middleware e paso de mensaxes.
[] Servizos Web e SaaS.
] Comunicacién entre procesos.
Servizos Web 0 SOA roles, operaciéns, capas.
[ Estilos API para Servizos Web: APl RPC, de mensaxes, APl de recursos.
[ Pila de tecnoloxias para Servizos Web.

Tecnoloxias basicas [] Descricién de servizos con WSDL.
[] Mensaxes SOAP.
Servizos Web RESTful 0 Introducién a REST: Principios e obxetivos.

0 Descripcién de servizos con WADL.

0 Introducién a Node.js.

0 Implementacién de Web API.

0 Introducién a bases de datos NoSQL.

0 Introducién a JSON e Angular.
Desenvolvemento de Servizos [ Fundamentos de microservizos.

[] Desenvolvemento de microservizos.

[ Contenedores de servizos: Docker.

0 Orquestacion de contenedores: Kubernetes.

Planificacion

Class hours Hours outside the Total hours
classroom
Leccién maxistral 16 48 64
Practicas con apoio das TIC 12 12 24
Resolucién de problemas 3 6 9
Aprendizaxe baseado en proxectos 6 40 46
Presentacién 1 2 3
Practica de laboratorio 2 0 2
Exame de preguntas obxectivas 2 0 2

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

Description

Leccidon maxistral

Clases que combinardn a exposicion dos conceptos a tratar na materia coa realizacién de pequenos
exercicios. Estes poderan ser resoltos polo docente ou polos propios alumnos individualmente e/ou
en grupo. O obxectivo é fomentar o debate e reforzar a adquisicién de destrezas.

COMPETENCIAS: CG3, CE29, CE32

Practicas con apoio das
TIC

Utlizaranse as practicas para o desenvolvemento de pequenos prototipos que permitan materializar
0s conceptos fundamentais da materia.
COMPETENCIAS: CG4, CG6

Resolucién de
problemas

0 profesor suscitard pequenos retos que se resolveran colectivamente para que se poidan debater
0s conceptos, as diferentes opcidns de resolucidon e que os alumnos adquiran as destrezas
obxectivo da materia.

COMPETENCIAS: CG3, CG4.

Aprendizaxe baseado en Os alumnos, organizados en grupos, desenvolveran unha solucién a un sistema software cuns

proxectos

requisitos especificos. O seguimiento do proxecto realizarase utilizando as sesiéns C.
COMPETENCIAS: CE29, CE32, CT2, CT3

Presentacion

Cada grupo de traballo xustificard nunha presentacién a solucién adoptada no seu proxecto e o seu
funcionamento.
COMPETENCIAS: CG4, CT2, CT3

Atencion personalizada

Methodologies

Description

Aprendizaxe baseado
en proxectos

Os alumnos, organizados en grupos, desenvolveran un proxecto que trata o desefio e
implementacién dunha arquitectura orientada a servizo. Realizarase un seguimento
personalizado de cada un dos proxectos nas sesidéns C da materia. En cada sesién de atencién
personalizada, os grupos debateran co profesor as seguintes cuestidns relativas ao progreso do
proxecto: ;que traballo se tratou dende a anterior reunién? ;que problemas apareceron? ;que
problemas non se resolveron? e jcal é a planificacién do traballo futuro?

Avaliacion
Description Qualification  Evaluated
Competencess
Aprendizaxe Cada grupo de traballo entregara un desefio preliminar do proxecto e 30
baseado en posteriormente o proxecto final da materia. A entrega constara do desefio,
proxectos implementacién e documentacién. Despdis da entrega do proxecto realizarase

unha proba practica sobre o proxecto implementado por cada un dos grupos.
Esta proba podera ser individual ou en grupo, incluindo modificaciéns do
proxecto entregado.

Presentacién Cada grupo de traballo xustificard nunha presentacién a solucién adoptada no 5
seu proxecto e dard unha explicacién sobre este. Realizaranse preguntas a
cada membro do grupo de forma individual para comprobar a implicacién de
cada alumno no proxecto.

Practica de Realizarase unha prdctica en grupo que demostre a competencia no uso de 15
laboratorio certas tecnoloxias da materia nunha contorna practica.Despdis da entrega da

practica realizarase unha proba da mesma. Esta proba podera ser individual ou

en grupo, incluindo modificaciéns da prdctica entregada.

Exame de Exame individual, realizado na data indicada no calendario oficial de exames. O 50
preguntas exame poderd incluir os seguintes tipos de preguntas: resolucién de
obxectivas problemas, cuestions breves para resolver aplicando os conceptos tedricos

explicados na clase, xustificar razonadamente se unha ou varias afirmacions
son verdadeiras ou falsas, pequenos tests sobre aspectos tedricos e de
aplicacién. Non se permite a utilizaciéon de apuntamentos, libros nin colecciéns
de problemas. O nimero e a combinacién das devanditas preguntas fixarase
para cada exame en particular.

Other comments on the Evaluation

Os estudantes poden decidir ser avaliados en primeira oportunidade segundo un modelo de avaliacién continuaou ben por
avaliacién Unica. Todo os alumnos que se apunten nun grupo da partepractica estan optando pola avaliacién continua. Unha
vez que osestudantes opten polo modelo de avaliacién continua a sta cualificacién nonpoderd ser nunca "Non presentado".

A cualificacién global da materia sera a suma das cualificaciéns obtidas na parte teédrica e practica da mesma: exame da
parte tedrica (50%) + parte practica (50%).

Para superar a materia requirese unha cualificacién global maior ou igual ao 50%, cunha cualificacién minima de cada unha
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das partes (tedrica e practica) do 10% (en caso de non cumprirse este minimo en cada unha das partes, a cualificacién
global nunca serd maior do 40%).

e Exame da parte tedrica: Terd lugar nas dataspublicadas no calendario oficial. Non se permitird o uso de ningin
materialadicional.

e Parte practica:

1. Modelo de avaliacién continua: Practica de laboratorio (15%) + presentacion (5%) + proxecto: desefio e
implementacién final (30%). A cualificacion serd individual.

2. Modelo de avaliacién Unica: Entrega da practica e do proxecto.

En segunda oportunidade e convocatoria extraordinaria os estudantes serdn avaliados utilizando amodalidade de "avaliacién
Unica" (coas posibles modificacidéns da practica e/ou o proxecto que se especifiquen no seu momento).

A planificacién das diferentes probas de avaliacién continua aprobaranse nunha Comisién Académica de Grao (CAG) e estard
dispofiible ao principio do cuadrimestre.

Se se detecta plaxio en calquera das probas de avaliacién, a cualificaciénfinal da materia serd de "suspenso (0)", feito que
se lle comunicard adireccién da escola para adoptar as medidas oportunas.

Bibliografia. Fontes de informacion

Basic Bibliography

Michael Papazoglou, Web Services; SOA: Principles and Technology, 1, Pearson Education, 2012

Valentin Bojinov, RESTful Web API Design with Node.js, 1, Packt Publishing, 2015

Bruno Joseph Dmello, What You Need To Know About Node.js, 1, Packt Publishing, 2016

Complementary Bibliography

Thomas Erl, Service-Oriented Architecture: A Field Guide to Integrating XML and Web Services, 1, Prentice Hall,
2004

Steve Graham, Doug Davis, Simeon Simeonov, Glen Daniels, Peter Brittenham, Yuichi Nakamura, Paul Fre, Building Web
Services with Java: Making Sense of XML, SOAP, WSDL, and UDDI, 1, Sams, 2004

Mark D. Hansen, SOA Using Java Web Services, 1, Prentice Hall, 2007

George F. Coulouris, Distributed Systems: Concepts and Design, 5, Addison Wesley, 2011

Harvey M. Deitel, Paul J. Deitel, B. DuWaldt, L. K. Trees, Web Services: A Technical Introduction, 1, Prentice Hall, 2002
Robert Daigneau, Service Design Patterns: Fundamental Design Solutions for SOAP/WSDL and RESTful Web
Services, 1, Addison-Wesley Professional, 2011

Binildas To. Christudas, Service Oriented Architecture with Java: Using SOA and Web Services to build powerful
Java applications, 1, Packt Publishing, 2008

Michael Rosen, Applied SOA: Service-Oriented Architecture and Design Strategies, 1, Wiley, 2008

Thomas Erl, SOA Principles of Service Design, 1, Prentice Hall, 2007

Basarat Syed, Beginning Node.js, 1, Apress Ed., 2014

Shannon Bradshaw, Eoin Brazil, Kristina Chodorow, MongoDB: The Definitive Guide 3e: Powerful and Scalable Data,
3, O'Reilly Media, Inc, USA, 2019

Adam Freeman, Pro Angular 9: Build Powerful and Dynamic Web Apps, 4, Apress, 2020

Recomendacidns

Subjects that it is recommended to have taken before
Servizos de internet/V05G301V01301

Plan de Continxencias

Description

Aquelas metodoloxias utilizadas e probas a realizar de xeito presencial pasaran respectivamente a utilizarse e a levarse a
cabo en linea a través do Campus Remoto e a plataforma de teledocencia Moovi (sen prexuizo doutras medidas que se
poidan adoptar para garantir a accesibilidade do alumnado).
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IDENTIFYING DATA

Electrdonica analodxica

Subject Electrénica analdxica

Code V05G306V01311

Study Grao en Enxefaria de
programme Tecnoloxias de

Telecomunicacién-Docencia

en inglés
Descriptors ECTS Credits Type Year Quadmester
6 Optional 3 1c

Teaching  #EnglishFriendly
language Castelan

DepartmentTecnoloxia electrdnica

CoordinatorRafa Garcia, Herminio José

Lecturers Quintans Grafia, Camilo

Rafia Garcia, Herminio José

E-mail hrana@uvigo.es

Web http://moovi.uvigo.gal

General Esta materia estuda o concepto de realimentacidn, e a sta aplicacién ds amplificadores. Estidanse tambén distintas
description aplicaciéns dos amplificadores operacionais.

Materia do programa English Friendly. Os/ as estudantes internacionais poderan solicitar ao profesorado: a) materiais e
referencias bibliogréficas para o seguimento da materia en inglés, b) atender as titorias en inglés, c) probas e

avaliaciéns en inglés.

Competencias

Code

Resultados de aprendizaxe

Learning outcomes

Competences

Contidos

Topic

Amplificadores con realimentacion I.

Concepto de realimentacion.

Redes de toma de mostra.

Redes de mestura.

Topoloxias de realimentacion.

Lei fundamental da realimentacion.

Amplificadores con realimentacién Il

Realimentacién negativa e positiva.

Pardmetros utilizados no estudio da realimentacién.

Avantaxes e inconvenientes do uso da realimentacién negativa.
Efecto sobre a uniformidade da ganancia.

Efecto sobre a distorsién harménica.

Efectos sobre as impedancias de entrada e de saida.

Amplificadores con realimentacioén IlI.

Métodos de andlise, matricial e simplificado.

Identificacién da topoloxia.

Obtencidn do circuito sen realimentacién, pero mantendo os efectos da
carga da rede de realimentacion.

Obtencién da ganancia do amplificador con realimentacién.

Obtencidén das impedancias de entrada e saida do amplificador con
realimentacion.

Amplificadores de potencia.

Etapas de saida en clase A, B, e AB.
Amplificador completo en clase B.
Amplificador completo en clase AB.
Introduccidn & clase D.

Osciladores sinusoidais.

Criterio de Barkhausen.

Desefio dun oscilador sinusoidal.
Oscilador RC.

Oscilador LC.

Osciladores baseados no cristal de cuarzo.

Amplificadores operacionales I.

Estructura interna do amplificador operacional.

Espellos de corrente.

Cargas activas.

Referencias de tensién.

Tecnoloxias utilizadas nos amplificadores operacionais: bipolares, bifet,
C€mMos.
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Amplificadores operacionais Il. Analise do amplificador non inversor empregando realimentacion.
Seguidor de tension.
Convertedores |-V e V-I.
Integrador e derivador.
Aplicacions.
Amplificadores operacionais lll. Rectificador de media onda inversor.
Rectificador de onda completa inversor.
Oscilador de relaxacién.
Xerador de ondas triangulares.
Osciladores sinusoidais baseados no amplificador operacional.
Amplificadores de potencia. Etapas de saida en clase A, B, e AB.
Amplificador completo en clase B.
Amplificador completo en clase AB.
Introduccién a clase D.
Fontes de alimentacién. Fonte lineal.
Proteccién contra sobrecorrente.
Fonte de baixa caida de tension (LDO).

Practica 1. Efecto da realimentacién nun amplificador de dlas etapas.
Practica 2. Aplicaciones lineais.

Convertedor V-I.

Integrador.
Practica 3. Rectificador de media onda inversor.

Rectificador de onda completa inversor.
Detector de pico.
Detector de envolvente.

Practica 4. Oscilador de relaxacién con operacional.
Oscilador sinusoidal con operacional.
Practica 5. Amplificadores de potencia.
Clase B.
Clase AB.
Practica 6. Desefio dunha carga activa.

Ensaio dunha fonte de alimentacion.

Planificacion

Class hours Hours outside the Total hours
classroom

Traballo tutelado 7 20 27
Practicas de laboratorio 12 38 50

Leccién maxistral 15 27.5 42.5
Resolucién de problemas 4 22.5 26.5
Exame de preguntas obxectivas 1 0 1
Resolucién de problemas e/ou exercicios 2 0 2

Practica de laboratorio 1 0 1

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

Metodoloxia docente
Description

Traballo tutelado 0 profesor guiarad 6s alumnos no desefio dun amplificador. No tocante a sda simulacién: software
empregado: ORCAD CIS Lite 17.2.

Esta actividade é grupal. Os alumnos traballan en grupos de dlas persoas.

Nestas sesions traballanse as competencias CE42, CE43 e CE44.
Practicas de laboratorio Se realizaran simulacidons e montaxes de circuitos reais. No tocante a simulacidn: software
empregado: ORCAD CIS Lite 17.2.

Esta actividade é grupal. Os alumnos traballan en grupos de dlas persoas en cada posto de
laboratorio.

Nestas sesions traballanse as competencias CE42, CE43 e CE44.
Leccién maxistral Consiste na exposicion dos contidos tedricos da materia, por parte do profesor.

Esta actividade € individual.

Nestas sesions traballanse as competencias CE42, CE43 e CE44.
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Resolucién de 0 profesor resolvera exercicios relacionados cos contidos do temario.
problemas
Esta actividade é individual.

Nestas sesions traballanse as competencias CE42, CE43 e CE44,

Atencidn personalizada
Methodologies Description

Resolucién de problemas O profesor resolverd as dibidas dos alumnos no seu despacho no horario de titorias establecido
e publicado na péxina web da escola.

Traballo tutelado 0 profesor resolverd as dubidas dos alumnos no seu despacho no horario de titorfas establecido
e publicado na péxina web da escola.

Practicas de laboratorio O profesor resolvera as dibidas dos alumnos no seu despacho no horario de titorias establecido
e publicado na paxina web da escola.

Leccién maxistral O profesor resolverd as dubidas dos alumnos no seu despacho no horario de titorias establecido
e publicado na péaxina web da escola.

Avaliacion
Description Qualification  Evaluated
Competencess
Traballo tutelado Os alumnos tefien que entregar unha memoria que corresponda 6 10
traballo asignado. Unha soa memoria por grupo de duas persoas que
traballa nesta tarea. Ambas tefien a mesma calificacién.
Nestes traballos avalianse as competencias CE42, CE43 e CE44.
Exame de preguntas Test. 30
obxectivas Neste test avalianse as competencias CE42, CE43 e CE44,
Resolucién de Resolucién de exercicios. 30
problemas e/ou Nesta proba avalianse as competencias CE42, CE43 e CE44.
exercicios
Practica de laboratorio Proba practica Unica, de tarefas reais e/ou simuladas. Realizase no 30

laboratorio. Esta relacionada con as practicas realizadas. Os alumnos
deberan realizar montaxes reais ou simulados, e contestar a preguntas
sobre eles.

Nesta proba avalianse as competencias CE42, CE43 e CE44.

Other comments on the Evaluation

AVALIACION CONTINUA:

A materia avaliase de forma continua, mediante dlas probas parciais que tratan os aspectos tedricos, un exame Unico de
practicas de laboratorio e un traballo tutelado.

O primeiro parcial comprende os temas do un é cinco. O segundo parcial comprende os temas do seis 6 dez. O conxunto dos
exames tedricos ten un peso do 60% no total da materia.

Os dous parciais seran realizados no horario de clase, e teran cada un unha duracién aproximada de 90 minutos, dos que 30
corresponden a un test, e 60 corresponden ds exercicios.

Dentro de cada parcial, o test e a resolucién de exercicios tefien 0 mesmo peso.
Para superar un exame parcial, sexa o primeiro ou o0 segundo, requirese obter unha puntuacién de 5 puntos sobre 10.

Os alumnos que suspendan algin dos exames parciais deberdn examinarse soamente do parcial suspenso no exame final,
que é 0o mesmo para os alumnos que o fagan como recuperacién da evaluacién continua e para os alumnos gue o fagan
como evaluacién Unica.

As précticas do laboratorio avalianse mediante un Unico exame de practicas, realizado no laboratorio, con un peso na
cualificacién final do 30%.

0 peso do traballo tutelado sobre a nota final na evaluacién continua é de un 10%.

Para participar na avaliacién continua serd necesario presentarse 6 primeiro parcial. A partires de ese momento o alumno
gueda presentado a convocatoria.
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A cualificacién obtida no exame Unico de practicas, mantense para o exame de segunda oportunidade, salvo que o alumno
renuncie a mantelo. Neste caso o alumno realizard un exame completo para a segunda oportunidade, con contidos de teoria
e laboratorio.

Para aprobar a materia, una vez superados os parciais, é necesario obter unha cualificacién global (CG) de alomenos 5 sobre
10. A cualificacién global obtense mediante a férmula seguinte se a nota de ambos parciais de teoria é polo menos un 5:

CG =0,6 *CT + 0,3*CP + 0,1*CTT
CT = nota media dos parciais, se a nota de ambos é polo menos un 5. Se non é asi, entén CT recértase a 4,5 como maximo.
CP = nota de practicas, CTT = nota do traballo tutelado.

Se o0 alumno non ten polo menos nota 5 en ambos parciais de teoria, o valor de CG é o minimo entre 4,5 e
0,6*CT+0,3*CP+0,1*CTT.

0 exame Unico de practicas tera lugar no laboratorio, na data da Ultima sesién de practicas.
AVALIACION UNICA:

Os alumnos que non participen na avaliacién continua, seran avaliados por avaliacién Unica, mediante un exame que
constara de tres partes: una primeira parte dos temas un 6 cinco, unha segunda parte dos temas seis ¢ dez e una terceira
parte de exame de practicas no laboratorio.

Para aprobar a materia é necesario obter unha cualificacién de alomenos 5 sobre 10 na primeira e na segunda parte. En
este caso, a calificacion global obtense da seguinte férmula:

CG=0,6 *CT + 0,4*CP

CT = nota media da primeira e segunda parte, CP = nota de practicas.

No caso contrario, 0 alumno sera calificado cunha puntuacién de 4 puntos ou co valor de CG se este é menor de 4.
NOTA IMPORTANTE: INSCRIPCION OBLIGATORIA.

Os alumnos que non participen no proceso de avaliacién continua e desexen presentarse é exame final, deben inscribirse
obrigatoriamente para poder asistir, contactando cos profesores da materia, persoalmente ou mediante correo electrénico,
con 6 menos duas semanas de antelacién 6 exame. Deste modo, facilitase a planificacién dos grupos de exame no
laboratorio.

SEGUNDA OPORTUNIDADE E CONVOCATORIA EXTRAORDINARIA:

Na segunda oportunidade e na convocatoria extraordinaria, tanto a estructura do exame como as normas (célculo da nota e
inscripcion obligatoria) son as mesmas que na avaliacién Unica da primeira oportunidade .

Bibliografia. Fontes de informacion

Basic Bibliography

Hambley, Allan R., Electrdnica, 22 ed., Pearson-Prentice Hall, 2001

Quinténs Grafa, C., Simulacion de circuitos electronicos con OrCAD® PSpice®, 978-84-267-3351-1, 2.2 edicidn,
Marcombo, 2021

Sergio Franco, Design with operational amplifiers and analog integrated circuits, third edition, McGraw-Hill,
Complementary Bibliography

Paul Horowitz y Winfield Hill, The Art of Electronics, Cambridge Univ. Press,

Horenstein, Mark N., Microelectrénica, 22 ed., Prentice Hall, 1997

Malik, Norbert, Circuitos electrénicos, Prentice Hall, 1996

Rashid, Muhammad, Circuitos microelectrénicos, Thomson, 2002

Sedra, Adel, Circuitos microelectrénicos, 52 ed., McGraw-Hill, 2006

Recomendacions

Plan de Continxencias

Description
Aplicaranse as seguintes medidas extraordinarias:
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Grupos A

Os contidos e a sUa reparticién nas distintas partes manteranse

independentemente do formato de docencia, presencial ou non presencial.

GruposBeC

As practicas de laboratorio realizaranse utilizando un simulador de
circuitos electrénicos dispofiible en version de libre acceso.

Avaliacion

Os contidos e a reparticién de notas das avaliaciéns manteranse

independentemente do formato de docencia, presencial ou non presencial.
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IDENTIFYING DATA

Sistemas electrénicos de procesado de sinal

Subject Sistemas electrdnicos de
procesado de sinal

Code V05G306V01312

Study Grao en Enxefiaria de

programme Tecnoloxias de
Telecomunicacién-Docencia

en inglés
Descriptors ECTS Credits Type Year Quadmester
6 Optional 3 1c

Teaching  #EnglishFriendly

language Castelan

DepartmentTecnoloxia electrdnica

CoordinatorValdés Pefa, Maria Dolores

Lecturers Valdés Pefia, Maria Dolores

E-mail mvaldes@uvigo.es

Web http://https://moovi.uvigo.gal/course/view.php?id=289

General Nesta materia introdlcense os conceptos basicos do procesado dixital de sinais desde o punto de vista da

description implementacién hardware dos sistemas orientados a tal propdsito. Saliéntanse as soluciéns baseadas en FPGAs, para
as que se utilizan plataformas hardware e ferramentas software de desefio profesionais. O caracter da materia é
fundamentalmente practico. Poténciase o desenvolvemento de proxectos colaborativos cuxo obxectivo final é o desefio
de sistemas electrénicos de procesado de sinal.
Materia do programa English Friendly. Os/ as estudantes internacionais poderan solicitar ao profesorado: a) materiais e
referencias bibliograficas para o seguimento da materia en inglés, b) atender as titorias en inglés, c) probas e
avaliacions en inglés.

Competencias
Code

Resultados de aprendizaxe

Learning outcomes Competences

Contidos

Topic

Tedricos: Tema 1. Introducion - Arquitectura basica dos sistemas electrdnicos de procesamento de sinal:
acondicionamento, mostraxe, conversién, reconstrucién.

Tedricos: Tema 2. Tipos de procesado de sinal - Diferentes realizaciéns hardware e software: DSP e FPGAs.

- Formas de procesamento: serie/paralelo, hardware/software.

- Custo hardware de circuitos habituais de procesamento de sinal.
Recursos l6xicos necesarios. Velocidade de proceso.
Tebricos: Tema 3. Aritmética en DSP - Tipos de datos.

- Modificacién de datos: cuantificacién e desbordamento.
- Operaciéns aritméticas e circuitos asociados.

- Conceptos asociados: critical path, pipeline, latencia.
Tedricos: Tema 4. Sistemas de acondicionamento - Exemplo de sistema real de acondicionamento e mostraxe de sinais
e mostraxe de sinais utilizando unha placa de desenvolvemento baseada en FPGA.
Tebricos: Tema 5. Desefio e implementacién de - Implementacién de filtros dixitais en FPGA.
filtros dixitais.

- Andlise de soluciéns totalmente paralelas e semi-paralelas: custo
hardware, velocidade de operacion.

Tebricos: Tema 6. Desefio de sistemas de - Exemplos de sistemas de procesamento de son.

procesamento de son.

- Anélise de recursos hardware necesarios.

- Implementacién e andlise de prestaciéns.
Teobricos: Tema 7. Desefio de sistemas de - Exemplos de sistemas de procesamento de imaxe.
procesamento de imaxe

- Anélise de recursos hardware necesarios.

- Implementacién e andlise de prestaciéns.
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Practicas de laboratorio:

Desefio de sistemas de - Desefio, implementacion e verificacién de sistemas de procesamento de

procesamento de sinal basicos. sinal basicos descritos mediante VHDL: desefio de filtros dixitais,

aplicaciéons de comunicaciéns, procesamento de imaxe e procesamento de
son.

- Manexo das ferramentas de desefio ISE de Xilinx e MATLAB de

MathWorks.
Planificacion
Class hours Hours outside the Total hours
classroom

Actividades introdutorias 1 0 1
Leccién maxistral 14 14 28
Practicas de laboratorio 14 14 28
Aprendizaxe baseado en proxectos 9 54 63
Resolucién de problemas e/ou exercicios 2 6 8
Proxecto 2 6 8
Practica de laboratorio 0 14 14

*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 introdutorias

Presentaranse os diferentes temas clave da materia tanto no seu compofiente tedrico coma
practica, asi como as actividades para desenvolver nos proxectos da materia.

Nestas clases traballaranse as competencias CG6, CE39 e CE45.

Tratase dunha actividade individual.

Leccién maxistral

Expofieranse por parte do/a docente os contidos tedricos da materia e realizaranse as actividades
introductorias tanto dos contidos teéricos da materia coma dos proxectos para desenvolver durante
0 Curso.

Nestas clases traballaranse as competencias CG6, CE39 e CE45.

Tratase dunha actividade individual.

Practicas de laboratorio

Realizaranse sistemas de procesamento de sinal basicos baseados en FPGAs.
Nestas actividades traballaranse as competencias CG6, CG9, CE39, CE45 e CG13.
Tratase dunha actividade en grupo.

Software empregado: Matlab, ISE

Aprendizaxe baseado en
proxectos

Estableceranse grupos de traballo de dous ou mais estudantes. Cada grupo desenvolvera un
proxecto ao longo do curso. O proxecto consistird no desefio dun sistemas especifico de
procesamento de sinal de complexidade media.

Ademais, dispofierase de grupos pequenos (grupos de tipo C) que permitirdn realizar un
seguimento do proxecto que se desenvolverd na materia. Actividades que se desenvolveran nos
grupos C:

Actividade 1.
Andlise e debate sobre o sistema desefiado no proxecto da materia.

Actividade 2.
Demostracién do funcionamento do sistema desefiado. Andlise e debate de resultados.

Nestas actividades traballaranse as competencias CG6, CG9, CE39, CE45, CG13, CT2, CT4 e CG4.
Tratase dunha actividade en grupo.

Software empregado: Matlab, ISE

Atencion personalizad

Methodologies

Description
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Leccién maxistral O/A docente atendera persoalmente dubidas e consultas de cada estudante sobre o estudo de
conceptos tedricos. O alumnado terd ocasién de acudir a titorfas personalizadas ou en grupos no
horario establecido para ese efecto ao comezo do curso e que se publicard na paxina web da
Escola de Enxefiaria de Telecomunicacion.

Practicas de O/A docente atendera persoalmente dibidas e consultas de cada estudante sobre practicas de

laboratorio laboratorio ou proxectos. O alumnado terd ocasién de acudir a titorias personalizadas ou en
grupos no horario establecido para ese efecto ao comezo do curso e que se publicarad na paxina
web da Escola de Enxefiaria de Telecomunicacién.

Aprendizaxe baseado O/A docente atendera persoalmente dibidas e consultas de cada estudante sobre préacticas de

en proxectos laboratorio ou proxectos. O alumnado terd ocasién de acudir a titorias personalizadas ou en
grupos no horario establecido para ese efecto ao comezo do curso e que se publicard na paxina
web da Escola de Enxefaria de Telecomunicacién. Ademais, durante as horas de grupos pequenos
(grupos C) realizarase un seguimento dos proxectos asignados.

Avaliacion
Description Qualification  Evaluated
Competencess
Resolucién de Realizarase un exame de respostas curtas sobre os temas tedricos da 20
problemas e/ou materia.
exercicios

No apartado «Outros comentarios» ampliase a informacién.

Mediante este exame avaliaranse as competencias CE39 e CE45.

Proxecto Realizarase un proxectos que consistird no desefio dun sistema de 45
procesamento de sinal de complexidade media. No apartado "Outros
comentarios" ampliase a informacién.

Mediante este proxecto avaliaranse as competencias CG4, CG6, CG9,
CG13, CE39, CE45, CT2 e CT4.
Practica de As practicas de laboratorio avaliaranse en funcién do traballo realizado de 35
laboratorio forma continua durante as propias horas de practicas (horas tipo B) e dun
informe final de practicas. No apartado "Outros comentarios" ampliase a
informacion.

Mediante estas practicas avaliaranse as competencias CG4, CG6, CG13,
CE39, CE45 e CT4.

Other comments on the Evaluation

Seguindo as directrices propias da titulacién, aos alumnos que cursen esta materia ofreceraselles dous sistemas de
avaliacién: avaliacién continua e avaliacién Unica.

1.- Avaliacién continua

A avaliacién continua consiste nun exame tedrico, un conxunto de practicas de laboratorio e a realizacién dun traballo
tedrico-practico (proxecto).

1.1 Exame tedrico ( NExam):

0 exame tedrico incluird os contidos de todos os temas tedricos da materia e realizarase ao final do cuadrimestre. O peso
deste exame serd de 2 puntos sobre 10.

1.2 Practicas de laboratorio ( NPrac):

As préacticas de laboratorio realizaranse en grupos preferiblemente de dous estudantes. Para a avaliacién das practicas
valorarase o traballo realizado no laboratorio e a entrega dun informe final de practicas. O peso desta actividade sera de 3,5
punto sobre 10. O traballo no laboratorio valorarase de forma individual e representard o 60% da nota de practicas. O 40 %
restante corresponderd & memoria e serd a mesma para todos os integrantes do grupo de practicas.

1.3 Traballo tedrico-practico ( NPro):

O traballo tedrico-practico realizarase en horas tipo B e C. Realizarase en grupos de dous ou mais alumnos. Como resultado
do traballo entregarase unha memoria, o sistema implementado e farase unha presentacién dos resultados. O peso desta
avaliacién é de 4,5 puntos sobre 10 (4 corresponden & execucién e documentacién do proxecto e 0,5 puntos &
presentacion).
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No traballo tedrico-practico aos alumnos asignaranselles tarefas individuais e conxuntas. As tarefas individuais teran un
peso do 60% da nota do traballo e as conxuntas o0 40%. A nota correspondente ao 40% sera a mesma para todos os
integrantes do grupo.

1.4 Cualificacion final (Nota_final):
A cualificacién final da avaliacién continua obtense da seguinte forma:

Nota_final = (0,2* NExam + 0,35* NPrac + 0,45* NPro) se Nexam, NPrac e NPro son maiores ou iguais a 4 e Nota final é
maior ou igual a 5;

Nota_final = min[(0,2* NExam + 0,35* NPrac + 0,45* NPro), 4] noutro caso.

0 alumnado que non supere algunha das avaliacidns parciais terd a posibilidade de repetila na segunda oportunidade. Neste
caso os alumnos seran avaliados sé da/das parte/s que tefian suspensa/s (exame tedrico, practicas de laboratorio e/ou
proxecto). A nota que obtefian na segunda oportunidade substituird & anterior.

Enténdese que o alumno opta por avaliacién continua se realiza as ddas primeiras practicas de laboratorio, e desde ese
momento considérase presentado & convocatoria. En ningln caso a cualificacion final dun alumno que opta por avaliacién
continua poderd ser de "Non presentado".

2.- Avaliacion unica e convocatoria extraordinaria

Os alumnos que opten pola avaliacién Unica ou se presenten & convocatoria extraordinaria deberdn superar dous exames,
un exame teorico de todos os temas da materia e un exame practico.

2.1 Exame tedrico (NExam_U):
0 exame tedrico poderd incluir preguntas de resposta curta, problemas, e/ou exercicios de desefio de sistemas.
2.2 Exame practico (NPra_U):

0 exame practico consistird na proba final en hardware dun sistema que o alumno deberd desefar e simular previamente de
forma auténoma. Unha semana antes da data que se estableza para o exame o alumno deberd entregar unha memoria do
traballo realizado e os resultados de simulacién. Durante o exame practico o alumno validard o sistema desefiado no
hardware.

Tanto o exame tedrico como o practico teran un peso do 50% da nota final.
2.3 Cualificacion final (Nota_final_U):
A cualificacién final da avaliacién Unica e da convocatoria extraordinaria obtense da seguinte forma:

Nota_final_U = (0,5* NExam_U + 0,5* NPrac_U) se Nexam_U e NPrac_U son maiores ou iguais a 4 e Nota_final_U é maior ou
igual a 5;

Nota_final_U = min[(0,5* NExam_U + 0,5* NPrac_U), 4] noutro caso.

Os alumnos que opten por avaliacién Unica e non superen a materia teran outra posibilidade na segunda oportunidade.
Neste caso sé seran avaliados da/das parte/s que tefian suspensa (teoria e/ou practica).

3.- Outros comentarios

¢ O alumno poderd responder o exame, redactar os seus informes, traballos ou presentaciéns en casteldn, galego ou
inglés.
¢ As notas obtidas na avaliacién continua ou na avaliacién Unica sé son validas para o curso académico actual.

¢ Non se permite o uso de libros, notas ou dispositivos electrénicos como teléfonos ou computadores en ningln exame
presencial. Os teléfonos mébiles deben apagarse e estar fora do alcance do alumno.

e En caso de deteccion de plaxio nalgun dos traballos/probas realizadas a cualificacion final da materia sera de
suspenso (0) e os profesores comunicaran a direccién da escola o asunto para que tome as medidas que considere
oportunas.

e En caso de deteccidn de plaxio ou abandono dalgiin membro dun equipo de traballo, a sta cualificacién sera
"suspenso (0)" e non computard na cualificacién do resto do grupo.

Bibliografia. Fontes de informacion
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Basic Bibliography

U. Meyer-Baese, Digital signal processing with Field Programmable Gate Arrays, 3th ed., Springer-Verlag, 2007
James H. McClellan, Ronald W. Schafer, Mark A. Yoder, Signal processing first, 1st ed., Pearson Education International,
2003

XUP, University of Strathclyde and Steepest Ascent, DSP for FPGA Primer, 2011

Complementary Bibliography

John G. Proakis, Dimitris G. Manolakis, Digital signal processing, 4th ed., Pearson Education International, 2007

John G. Proakis, Tratamiento digital de sefales : principios, algoritmos y aplicaciones, 42 ed., Prentice Hall, 2007

Recomendacions

Subjects that it is recommended to have taken before
Electrénica dixital/V05G301V01203

Plan de Continxencias

Description

En casos de docencia non presencial ou parcialmente presencial, todas as actividades docentes realizaranse mediante a
ferramenta JCampus Remoto[] xunto co apoio da plataforma Moovi e do correo electrénico. Ademais, teranse en conta os
seguintes aspectos:

* Docencia de grupo A:
Os contidos tedricos da materia impartiranse en modo remoto a través de Campus Remoto
* Docencia de grupos B:

As préacticas de laboratorio que non poidan ser realizadas nos laboratorios especializados da Universidade substituiranse por
algunha ou varias das seguintes alternativas:

- Practicas demostrativas nas que os estudantes deben asistir e participar de forma remota.

- Practicas de simulacién que os estudantes deben realizar e entregar informes de resultados.

- Practicas realizadas con circuitos electrénicos que os estudantes poden montar nas slas casas e entregar un informe de
resultados.

O proxecto pode ser substituido tamén por un traballo tedrico e/ou practico relacionado cos contidos da materia. Neste caso,
poderd ser individual ou en grupos de 2 alumnos en funcién das sUas caracteristicas e/ou extensién de acordo coas
indicaciéns que o profesorado comunicard con suficiente antelacién.

* Avaliacién no caso en que deba realizarse online:

Manteranse os mesmos criterios de avaliaciéon que en modo de docencia presencial.
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IDENTIFYING DATA

Enxefaria de equipos electrénicos

Subject Enxefaria de equipos
electrénicos

Code V05G306V01313

Study Grao en Enxefiaria de

programme Tecnoloxias de
Telecomunicacién-Docencia

en inglés

Descriptors ECTS Credits Type Year Quadmester
6 Optional 3 1c

Teaching Casteldn

language

DepartmentTecnoloxia electrdnica

Coordinator Marcos Acevedo, Jorge

Lecturers L6pez Sanchez, Oscar
Marcos Acevedo, Jorge

E-mail acevedo@uvigo.es

Web http://faitic.uvigo.es/

General Nesta materia méstrase ao alumno os conceptos bdsicos sobre RAMS (Fiabilidade, Dispofiibilidade, Mantenibilidad e

description Seguridade) de compofientes e sistemas electrénicos, asi como as técnicas a seguir para realizar un estudo deste tipo
ou ben desefiar un sistema que cumpra especificacions RAMS. Tamén se abordan os conceptos basicos sobre as fontes
de interferencias electromagnéticas e a sia minimizacion.

Competencias
Code

Resultados de aprendizaxe

Learning outcomes Competences

Contidos

Topic

Tema 1: Introduccién Definiciéns. Conceptos basicos de Confiabilidade. Tecnoloxias RAMS.

Funcidns estatisticas aplicables. Xestién da Confiabilidade.
Tema 2: Fiabilidade de compofientes electrénicos Definicidns. Pardmetros (Tasa de fallos, MTBF, MTTF). Prediccién de
fiabilidade de compofientes electrénicos. Normativas aplicables.

Tema 3: Fiabilidade de sistemas electrénicos Sistemas serie. Sistemas redundantes. Reparto de fiabilidade.
Optimizacién de redundancias. Normativas aplicables.
Tema 4: Mantenibilidade e Disponibilidade Definiciéns e tipos de mantemento. Pardmetros (Tasa de reparacion,

MTTR). Dimensionamento de Stocks. Disponibilidade de sistemas serie e
paralelo. Normativas aplicables.

Tema 5: Seguridade Definicions. Sistemas electrénicos para aplicaciéns de seguridade.
Determinacién do nivel ou categoria de seguridade exixible a un sistema
electrénico. Normativas aplicables.

Tema 6: Ferramentas para a confiabilidade Anédlise modal de fallos efectos e criticidades (AMFEC). Arbore de fallos
(FTA). Modelos de Markov. Normativas aplicables.

Tema 7: Ensaios Tipos e plans de ensaio. Ensaios acelerados. Normativas aplicables.

Tema 8: Interferencias electromagnéticas Definiciéns. Fundamentos das interferencias electromagnéticas. Fontes de
interferencias. Elementos de minimizacién. Normativas aplicables.

Tema 9: Xestion da confiabilidade | Actividades de I+D+i. O ciclo de vida. A mellora continua: Xestién e
aseguramiento. Ferramentas de apoio.

Tema 10: Xestién da confiabilidade Il Os RRHH e a sua xestidn estratéxica. O traballo en equipao e os sistemas

de mellora. Ferramentas de apoio.

Planificacion

Class hours Hours outside the Total hours
classroom
Resolucién de problemas 6 12 18
Practicas de laboratorio 8 0 8
Traballo tutelado 0 60 60
Estudo de casos 7 0 7
Leccidon maxistral 21 32 53
Presentacion 0 4 4

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

Description

Resolucién de
problemas

Actividade docente na que se desenvolven problemas e exercicios sobre casos practicos
relacionados coa asignatura. Tamén se utilizardn para pofier de relevo as dibidas existentes e
tamén para a realimentacién ao profesorado sobre este aspecto. Actividade individual.

Traballaranse as competencias CG1, CG2, CG6, CE47 e CE41

Practicas de laboratorio Aprenderase a realizar célculos de confiabilidade mediante a utilizacién do software especifico para

esta aplicacion. Actividade individual.
Software empregado: Reliability Workbench

Traballaranse as competencias CG2, CE41 e CT4

Traballo tutelado

Consisten na realizacion de traballos concretos que estean relacionados co contido da asignatura e
en colaboracién cunha empresa ou entidade externa. Sempre que sexa posible, propofierase ao
alumno a realizacién de dous traballos un en colaboracién con AENOR e outro en colaboracién
cunha empresa da contorna. Actividade grupal.

Traballaranse as competencias CG6, CG8, CG9, CE41, CE47, e CT4

Estudo de casos

Realizanse con grupos dun reducido nimero de alumnos e utilizanse para o desenvolvemento de
traballos en grupo e a aprendizaxe de metodoloxias de traballo en equipo.Actividade grupal.

Traballaranse as competencias CG1, CG2, CE41le CT4.

Leccidn maxistral

Desenvolveranse nos horarios fixados pola direccién do centro. Consisten nunha exposicién, por
parte do profesor, dos contidos da materia. Tamén se procederd & resolucion de exemplos e/ou
problemas que ilustren adecuadamente a problematica a tratar. O alumno podera expofier todas as
dubidas e preguntas que considere oportuno, durante a sesién. Propiciarase unha participacion o
mais activa posible do alumno. Actividade grupal.

Traballaranse as competencias CG1, CG2, CG6, CG8, CG9, CE41 e CE47.

Atencion personalizada

Methodologies

Description

Leccidon maxistral

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

Practicas de
laboratorio

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

Traballo tutelado

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

Estudo de casos

0 profesor atenderd persoalmente ddbidas e consultas dos alumnos, sobre o estudo de conceptos
tedricos, practicas de laboratorio ou proxectos. Os alumnos teran ocasioén de acudir a tutorias
persoalizadas ou en grupos no despacho do profesor no horario que se estableza para ese efecto
ao comezo do curso e que se publicard na paxina da asignatura.

Avaliacion
Description Qualification  Evaluated
Competencess

Resolucién de Avaliaranse os entregables dos problemas e exercicios propostos. 30

problemas

Practicas de Evaluaranse os entregables das practicas de laboratorio propostas. 10

laboratorio

Traballo tutelado Avaliaranse os contidos (Metodoloxia de desenvolvemento, conclusions 40

obtidas, exposicién de resultados, capacidade de traballo en equipo,
capacidade de traballo en equipo multidisciplinar) no traballo en
colaboracién coa empresa. Tamén se terd en conta a opinién do titor na
empresa. No traballo en colaboracién con UNE valorarase a calidade do
traballo realizado e a capacidade de traballo en equipo.

Nos traballos en grupo a nota do traballo serd a mesma para todolos
integrantes do grupo.
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Presentacién Evaluarase a exposicion de resultados do traballo realizado, asi como a 20
capacidade do alumno para responder as preguntas que se lle fagan.

Other comments on the Evaluation

A planificacién das diferentes probas de avaliacién intermedia aprobarase nunha Comisién Académica de Grado (CAG) e
estarda disponible ao principio do cuatrimestre.

Seguindo as directrices propias da titulacién e os acordos da comisién académica, ofrécese aos alumnos a opcién de
avaliacién continua ou facer evaluacién Unica na data establecida polo centro.

Os alumnos que elixan avaliacién continua deberano comunicar ao profesor durante as dlas primeiras semanas de clase. A
avaliacién continua supén:

a) Que os alumnos realicen os problemas e exercicios propostos polo profesor e entréguenos en tempo e forma. Valoracion
maxima 4 puntos. (40% da nota final). Deberase obter unha nota minima de 2 puntos. Estas tarefas non serdn recuperables
posteriormente.

b) Que os alumnos realicen dous traballos en grupo. Un deles en colaboracién con UNE e alumnos da Facultade de Filoloxia e
Traducién, e outro en colaboracién cunha empresa da contorna, a cuxas instalaciéns irdn os alumnos cando sexa necesario.
Valoracién maxima 6 puntos (60% da nota final). Deberase obter unha nota minima de 3 puntos.

Os alumnos que non superen algun dos dous minimos esixidos, a cualificacién sera o valor menor entre a nota media das
ddas partes e 4,5.

Nos traballos en grupo, a puntuacién do traballo serd a mesma para todos os comporientes do grupo.

A avaliacién Unica, tanto na primeira oportunidade, como na segunda oportunidade, como na convocatoria extraordinaria,
supén:

a) Que os alumnos realicen e entreguen o dia do exame, os exercicios e problemas propostos na materia, aos que se refire o
apartado a) do paragrafo anterior. Valoracién maxima 4 puntos (40% da nota final). Deberase obter unha nota minima de 2
puntos.

b) Que os alumnos realicen un exame de 2h con preguntas e problemas correspondentes tanto & parte tedrica como de
laboratorio. Valoracién méaxima de 6 puntos (60% da nota final). Deberase obter unha nota minima de 3 puntos.

Os alumnos que na avaliacién Unica non superen algin dos dous minimos esixidos, a cualificacién sera o valor menor entre a
nota media das duas partes e 4,5.

En caso de deteccién de copia en calquera das probas (probas curtas, exames parciais ou exame final), a cualificacién final
serd de SUSPENSO (0) e o feito serd comunicado & direccién do Centro para os efectos oportunos

Bibliografia. Fontes de informacion

Basic Bibliography

T.l. Bajenescu, M.l. Bazu, Reliability of Electronic Components, Springer-Verlag, 1999

P. Kales, Reliability, Prentice-Hall, 1998

David J. Smith, Reliability, Maintainability and Risk, 82, Butterworth Heinemann, 2011

Kececioglu, Dimitri, Reliability Engineering Handbook, DEStech, 2002

Antonio Creus Solé, Fiabilidad y seguridad: Su aplicacion en procesos industriales, Marcombo, 2005

J. Balcells, F. Daura, R. Esparza e R. Pallas, Interferencias Electromagnéticas en Sistemas Electrénicos, Marcombo,
1991

Milton Ohring, Reliability and Failure of Electronic Materials and Devices, 22, Elsevier, 2015

Complementary Bibliography

ISO, UNE-EN I1SO 9000:2005: Sistemas de gestion de la calidad. Fundamentos y vocabulario., AENOR, 2005
ISO, UNE-ISO 55000:2015: Gestion de activos. Aspectos generales, principios y terminologia., AENOR, 2015

I. Ferndndez, A. Camacho, C. Gasco, A.M. Macias, M.A. Martin, G. Reyes, . Rivas, Seguridad Funcional en Instalaciones
de Proceso: Sistemas Instrumentados de Seguridad y Analisis SIL, ISA, 2012

Cherry Bhargava, Al Techniques for Reliability Prediction for Electronic Components, 12, |G| Global, 2020

Recomendacidns

Subjects that are recommended to be taken simultaneously
Sistemas de adquisiciéon de datos/V05G301V01314

Subjects that it is recommended to have taken before
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Electrénica dixital/V05G301V01203
Fisica: Fundamentos de electrénica/V05G301vV01201
Tecnoloxia electrénica/V05G301V01206

Plan de Continxencias

Description

=== ADAPTACION DAS METODOLOXIAS ===

* Metodoloxias docentes que se mantefien

Mantéfiense todas excepto as practicas de laboratorio. As outras metodoloxias levaranse a cabo en remoto.

* Metodoloxias docentes que se modifican

As practicas de laboratorio veranse modificadas da seguinte forma: Das 7 practicas previstas 5 poderian ser realizadas de
forma remota xa que se basean na utilizacién dun PC e software especifico. Dos dous programas de software especifico
utilizado, un deles poderiaselles pasar aos alumnos para que o instalen e usen nos seus propios computadores e para o
outro, si non é posible facelo de forma presencial, buscariase unha alternativa para que os alumnos péidano utilizar tamén
en remoto. As outras duas practicas se farian en remoto. O profesor mostra mediante un video o funcionamento do posto de
traballo e do seu equipamento, toma as medidas e os alumnos tratan dita informacién e elaboran a memoria
correspondente.

* Modificacidns (se proceder) dos contidos a impartir
Non hai cambios

* Bibliografia adicional para facilitar a auto-aprendizaxe
Non hai cambios. Seguirase utilizando a bibliografia incluida no punto 8, ademais da documentacién adicional que esta en
FAITIC, ainda que é probable que se inclda algun artigo adicional.

* Qutras modificaciéns
Non hai mais modificacions

=== ADAPTACION DA AVALIACION ===

A avaliacién continua seguird os mesmos criterios de cursos anteriores xa que se basea na realizacién de tarefas e traballos,
tanto individuais como en grupo. Ademais da realizacién das practicas de laboratorio. En caso de ensino non presencial a
presentacion dos traballos serd en remoto.

Si algln alumno opta pola avaliacién Unica, tanto en primeira como en segunda oportunidade, a avaliacién tampouco
cambia, exceptuando que o exame sera realizado tamén en remoto.
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IDENTIFYING DATA

Sistemas de adquisicion de datos

Subject Sistemas de adquisicién de

datos
Code V05G306V01314
Study Grao en Enxefiaria de

programme Tecnoloxias de
Telecomunicacién-Docencia

en inglés
Descriptors ECTS Credits Type Year Quadmester
6 Optional 3 2C

Teaching Casteldn
language Galego

DepartmentTecnoloxia electrdnica

Coordinator Poza Gonzalez, Francisco

Lecturers Machado Dominguez, Fernando
Poza Gonzélez, Francisco

E-mail fpoza@uvigo.es

Web http://moovi.uvigo.gal

General Esta materia estudia os sistemas de adquisicién de datos, incluindo amplificadores de instrumentacién, conmutadores
description analdxicos, filtros activos, circuitos de toma de mostras e retencién, e os convertedores DA e AD.

Competencias

Code

Resultados de aprendizaxe

Learning outcomes

Competences

Contidos

Topic

Tema 1. Introducién a os sistemas de adquisicién 1.1. Introducién

de datos (SAD)

1.2. Elementos dun SAD
1.3. Sistemas de control

Tema 2. Circuitos auxiliares

2.1. Circuitos cambiadores de nivel
2.2. Tensions de referencia
2.3. Conversidn tensidn-corrente

Tema 3. Interruptores e multiplexores analéxicos

3.1. Interruptores analdxicos
3.2. Multiplexores analéxicos

Tema 4. Amplificacién en adquisicion de datos

4.1. Amplificadores de instrumentacién
4.2. Amplificadores programables
4.3. Amplificadores de illamento

Tema 5. Filtros activos

5.1. Introducién

5.2. Funciéns de transferencia orde 1 e 2

5.3. Aproximaciéns da funcién de transferencia
5.4. Sintese de filtros activos

Tema 6. Circuitos de mostraxe e retencion

6.1. Introducidn

6.2. Circuito basico

6.3. Montaxes practicas
6.4. Parametros reais
6.5. Circuitos comerciais

Tema 7. Convertedores dixital-analdxico e
analdxico-dixital

7.1 Convertedores dixital-analdxico (CDA)
7.1.1. Introducion

7.1.2. Funcidén de transferencia

7.1.3. Parametros caracteristicos e erros
7.1.4. Clasificacion

7.1.5. Arquitecturas de CDA

7.2. Convertedores analdxico-dixital (CAD)
7.2.1. Introducion

7.2.2. Funcidn de transferencia

7.2.3. Parametros caracteristicos e erros
7.2.4. Clasificacion

7.2.5. Arquitecturas de CAD

Practica 0. Introducion

Introducién de conceptos e ferramentas de laboratorio.

Practica 1. Circuitos auxiliares

Comprobacion experimental e andlise do comportamento dos circuitos
auxiliares utilizados na etapa de acondicionamento dos sistemas de
medida.
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Practica 2. Amplificador de instrumentacién Comprobacion experimental e andlise do comportamento dun amplificador
de instrumentacion.

Practica 3. Amplificador de illamento Comprobacién experimental e andlise do comportamento dun amplificador
lineal de illamento por axuste éptico construido a partir de compofientes
discretos.

Practica 4. Filtros activos Comprobacion experimental e andlise do comportamento dalgunhas das
topoloxias de filtro activo vistas en clase de teoria.

Practica 5. Conversién dixital-analdxica Comprobaciéon experimental e andlise do comportamento dun convertedor
dixital-analéxico (CDA) construido a partir de compofientes discretos.

Practica 6. Conversién analéxico-dixital Comprobacion experimental e andlise do comportamento dun convertedor

analdxico-dixital (CAD), baseado nun circuito convertedor integrado.

Planificacion

Class hours Hours outside the Total hours
classroom
Leccién maxistral 14 37.5 51.5
Resolucién de problemas 4 22.5 26.5
Practicas de laboratorio 14 28 42
Traballo tutelado 7 20 27
Resolucién de problemas e/ou exercicios 3 0 3

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

Metodoloxia docente

Description
Leccién maxistral Consiste na exposicion dos contidos tedéricos da materia, por parte do profesor.
Nestas sesions traballanse as competencias CE43 e CE45.
Resolucién de 0 profesor resolvera exercicios relacionados cos contidos do temario.
problemas Nestas sesions traballanse as competencias CE43 e CE45.

Practicas de laboratorio Se realizardn simulaciéns e montaxes de circuitos reais.
Software empregado: LabVIEW e Multisim de National Instruments
Nestas sesions traballanse as competencias CE43 e CE45.

Traballo tutelado 0 profesor guiarad 6s alumnos no desefio dun sistema de adquisicién de datos.
Nestas sesions traballanse as competencias CE43 e CE45.

Atencion personalizada
Methodologies Description

Leccién maxistral 0 profesor resoverd as dibidas dos alumnos no seu despacho no horario de titorias establecido
e publicado na péxina web da escola.

Resolucién de problemas O profesor resoverd as ddbidas dos alumnos no seu despacho no horario de titorias establecido
e publicado na paxina web da escola.

Traballo tutelado 0 profesor resovera as dubidas dos alumnos no seu despacho no horario de titorias establecido
e publicado na péaxina web da escola.

Practicas de laboratorio O profesor resovera as dubidas dos alumnos no seu despacho no horario de titorias establecido
e publicado na péxina web da escola.

Avaliacion

Description Qualification  Evaluated
Competencess

Practicas de  Avaliaranse as competencias adquiridas polo estudante sobre os contidos de 30
laboratorio tédalas practicas de laboratorio da materia. A nota final de précticas, NFP, estard
comprendida entre 0 e 10 puntos. A avaliacién das practicas constara dunha
parte comun de avaliacién do traballo realizado en grupo, na que a cualificacién
de cada compoiiente serd a mesma, e dunha parte de avaliacién individual de
cada estudante, obtida a partir das tarefas de traballo previo e de cuestiéns
personalizadas en cada unha das sesiéns.
Traballo Avaliarase o traballo tendo en conta os resultados obtidos, a presentacién e 20
tutelado analise dos mesmos e a calidade da memoria final do proxecto. A nota final de
traballo tutelado, NTT, estard comprendida entre 0 e 10. A avaliacién do traballo
tutelado constara dunha parte comun de avaliacién do traballo realizado en
grupo, na que a cualificacién de cada comporiente serd a mesma, e dunha parte
de avaliacién individual de cada estudante, obtida a partir de cuestidns
personalizadas.
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Resolucién de Avaliaranse os cofiecementos adquiridos polo estudante. Para iso realizaranse 50
problemas tres probas parciais de teoria. A nota final de teoria, NFT, estard comprendida
e/ou exercicios entre 0 e 10 puntos.

Other comments on the Evaluation

1.Avaliacion continua en primeira oportunidade

Seguindo as directrices propias da titulacién e os acordos da comisién académica, ofrecerase aos alumnos que cursen esta
materia un sistema de avaliacién continua.

Enténdese que os alumnos que realicen unha proba parcial de teoria ou que asistan a 2 practicas optan pola avaliacion
continuada materia.

A materia dividese en tres partes: teorfa (50%), practica (30%) e traballo tutelado (20%). As cualificaciéns das tarefas
avaliables non son recuperables e serdn validas s6 para o curso académico no que se realicen.

l.a Teoria

Realizaranse 3 probas parciais de teoria debidamente programadas ao longo do curso. As tres probas parciais (PT1, PT2 e
PT3) realizaranse no horario de teoria ao finalizar o tema 4, o tema 5 e o tema 7. O primeiro parcial comprende os temas do
1 ao 4, o segundo o tema 5 e o terceiro os temas 6 e 7.

Cada proba parcial terd unha duracién aproximada de 60 minutos e constard dunha serie de preguntas de resposta curta
e/ou tipo test e de resolucidn de exercicios que se valoraran de 0 a 10. Para superar a parte de teoria serd necesario obter
polo menos un 4 sobre 10 en cada unha delas. A nota final de teoria (NFT) serd a media das notas de cada parcial:

NFT= (PT1 + PT2 + PT3) /3

As probas non son recuperables, é dicir, que si un alumno non pode asistir o dia en que estean programadas o profesor non
ten obrigacién de repetilas. A nota das probas as que falte serd de 0.

Se se obtivo menos dun 4 sobre 10 en algunha das probas parciais, o estudante poderd recuperar o parcial suspenso o
mesmo dia do exame final.

1.b Practica

Realizaranse 7 sesidns de practicas de laboratorio de 2 horas en grupos de 2 alumnos, sempre que sexa posible. A primeira
sesion de practicas é obrigatoria pero non se cualificable. O resto das sesidns (practicas 1 a 6) cualificaranse mediante a
avaliacién continua. O profesorado terd en conta as tarefas previas realizadas por cada estudante e o traballo no laboratorio,
asi como o comportamento do estudante no posto. Cada unha das 6 practicas avaliarase unicamente o dia da practica.

Cada prdctica tera varios apartados e valorarase de 0 a 10, de maneira que a realizacién de tédolos apartados supora a
consecucién da maxima nota de practica (NP). A nota das practicas as que falte serd de 0. A nota final de practicas (NFP)
sera a media aritmética das notas das 6 practicas.

NFP = (NP1 + NP2 + NP3 + NP4 + NP5 + NP6) / 6
1.c Traballo tutelado

Na primeira reunién de grupo reducido presentaranse as actividades a realizar e asignaranse os traballos a cada grupo de 2
alumnos, sempre que sexa posible.

Para avaliar o proxecto teranse en conta os resultados obtidos, a presentacidn e andlise dos mesmos e a calidade da
memoria final do traballo. O traballo tutelado valorarase de 0 a 10 puntos (NTT).

1.d Nota final da materia

Na nota final (NF), a nota de teoria (NFT) tera un peso do 50 %, a nota de practicas (NFP) do 30% e a nota do traballo
tutelado (NTT) do 20%. Si se supera a parte de teoria (PT1>=4, PT2>=4, PT3>=4 e NFT>=5), a parte practica (NFP >=5) e
o traballo tutelado (NTT >=5) a cualificacién final serd a suma ponderada das notas de cada parte:

NF = 0,5-NFT + 0,3:NFP + 0,2-NTT.

No caso de non ter superado a parte de teoria (PT1 < 4, PT2 < 4, PT3 < 4 ou NFT < 5), a parte practica (NFP < 5) ou o
traballo tutelado (NTT < 5), a nota final serd o minimo de 4 e a suma ponderada:
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NF = min{4 ; (0,5:NFT + 0,3:NFP + 0,2:NTT)}.
Para aprobar a materia serd imprescindible obter un minimo de 5 puntos sobre 10 na nota final (NF>=5).
2. Avaliacion unica en primeira oportunidade

Os alumnos que non opten pola avaliacién continua deberdn realizar un exame tedrico, un exame practico e un traballo
tutelado. Asi, nas datas establecidas pola direccién da Escola para a realizacién do exame final, os estudantes que non
opten pola avaliacién continua deberan realizar unha proba tedrica e unha proba practica. O traballo tutelado deberd
entregarse na mesma data do exame final.

0 exame final de teoria constard de tres partes (PT1, PT2 y PT3) que se corresponden co primeiro parcial (temas do 1 ao 4),
o segundo parcial (tema 5) e o terceiro parcial (temas 6 e 7). Cada parcial terd una duracién aproximada de 60 minutos e
constara dunha serie de preguntas de resposta corta e/ou tipo test e de resolucién de exercicios que se valoraran de 0 a 10.
Para superar a parte de teoria sera necesario obter a lo menos un 4 sobre 10 en cada unha de elas. A nota final de teoria
(NFT) serd a media das notas de cada parcial:

NFT = (PT1 + PT2 + PT3)/3

0 exame practico consistira na resolucion de exercicios practicos no laboratorio, similares aos realizados nas practicas
durante o cuadrimestre. A proba practica valorarase de 0 a 10 e a nota final de practicas (NFP) serd a cualificacién obtida.
Para poder presentarse ao exame final de practicas é obrigatorio pofierse en contacto co profesorado da materia a lo menos
ddas semanas antes do exame. Desta forma facilitase a planificacién das quendas de exame de laboratorio.

Si se supera a parte de teorfa (PT1>=4, PT2>=4, PT3>=4 e NFT>=5), a parte practica (NFP >=5) e o traballo tutelado (NTT
>=5) a cualificacién final serd a suma ponderada das notas de cada parte:

NF = 0,5'NFT + 0,3:NFP + 0,2:NTT.

No caso de non ter superado a parte de teoria (PT1 < 4, PT2 < 4, PT3 < 4 ou NFT < 5), a parte practica (NFP < 5) ou o
traballo tutelado (NTT < 5) a nota final serd o minimo de 4 e a suma ponderada:

NF = min{4; (0,5:NFT + 0,3:NFP + 0,2:NTT)}.
Para aprobar a materia serd imprescindible obter un minimo de 5 puntos sobre 10 na nota final (NF >= 5).
3. Avaliacién en segunda oportunidade e convocatorias extraordinarias

0 exame extraordinario terd o mesmo formato que o exame de avaliacién Unica en primeira oportunidade. O exame
extraordinario celebrarase nas datas que estableza a direccién da Escola e consistird nunha proba teérica e unha proba de
laboratorio. O mesmo dia do exame extraordinario entregarase o traballo tutelado asignado con antelacién. Para poder
presentarse ao exame de laboratorio é obrigatorio pofierse en contacto co profesorado da materia a lo menos dldas semanas
antes do exame. Desta forma facilitase a planificacién das quendas de exame de laboratorio.

Aos alumnos que se presenten ao exame extraordinario conservardaselles a nota que obtefian nas avaliaciéns previas nas
partes as que non se presenten. O calculo da nota final da materia realizarase tal e como se explica no apartado 1.d para os
alumnos de evaluacién continua e no apartado 2 para os alumnos de evaluacién Unica.

Bibliografia. Fontes de informacion

Basic Bibliography

Paul Horowitz y Winfield Hill, The Art of Electronics, Cambridge Univ. Press.,

Sergio Franco, Design with Operational Amplifiers and Analog Integrated Circuits, WCB/McGraw-Hill,
Franco Maloberti, Data Converters, ISBN 978-0-387-32485-2,

Complementary Bibliography

Analog Devices Library,
hhtp;//www.analog.com/library/analogDialogue/archives/43-09/EDCh%206%20Converter.pdf, Capitulos
6.1,6.2,6.3,

Recomendacions

Subjects that are recommended to be taken simultaneously
Instrumentacién electrénica e sensores/V05G301V01316

Subjects that it is recommended to have taken before
Electronica dixital/V05G301v01203
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Electrénica analéxica/V05G301V01311

Other comments

Recoméndase és alumnos que realicen con frecuencia buscas na rede sobre os temas relacionados coa materia
especialmente os sitios dos fabricantes de dispositivos electrénicos e circuitos integrados. Tamén pode resultar Gtil o acceso
0s apuntes gque moitos profesores de outras universidades pofien 6 noso servicio amablemente.

Plan de Continxencias

Description
Si é preciso que a docencia sexa exclusivamente non presencial, entén a planificacién e a avaliacion realizaranse como
segue:

* Teoria: as clases de teoria levaranse a cabo de maneira non presencial cos contidos dispofiibles en lifia.

* Practicas: en funcién dos contidos desenvolvidos en cada practica e da dispofiibilidade de material, para cada sesién
considerarase a virtualizacién, a posibilidade de dotar ao estudantado do equipamento basico para poder facer practicas
dende o seu fogar ou a adaptacién a formato simulado utilizando software libre ou licenciado pola Universidade. A través da
plataforma Moovi especificarase previamente como se adaptarad cada sesién. No escenario de docencia non presencial as
practicas realizaranse y seran avaliadas de forma individual, salvo que nalgunha sesién concreta se indique expresamente o
contrario.

* Proxecto: en funcién do proxecto asignado e da dispofiibilidade de material, considerarase a virtualizacién, a posibilidade
de poder facer practicas dende o fogar utilizando equipamento basico ou a adaptacién a formato simulado utilizando
software libre ou licenciado pola Universidade. A través da plataforma Moovi especificarase previamente como se adaptara
0 proxecto e as tarefas a realizar en cada sesién. No escenario de docencia non presencial o proxecto realizarase e serd
avaliado de forma individual, salvo que se indique expresamente o contrario.

* Avaliacién: a avaliacion realizarase de forma non presencial mediante o uso de Moovi e Campus Remoto.
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IDENTIFYING DATA

Electronica de potencia

Subject Electrénica de potencia

Code V05G306V01315

Study Grao en Enxefaria de
programme Tecnoloxias de
Telecomunicacién-Docencia

en inglés
Descriptors ECTS Credits Type Year Quadmester
6 Optional 3 2C

Teaching  #EnglishFriendly
language Castelan
Galego

DepartmentTecnoloxia electrdnica

Coordinator Doval Gandoy, Jesus

Lecturers Doval Gandoy, Je;t]s
Lépez Sanchez, Oscar

E-mail jdoval@uvigo.es

Web http://faitic.uvigo.es

General Esta materia, ten como principal obxectivo que os alumnos aprendan tanto os conceptos tedricos basicos como os
description circuitos electrénicos asociados coa andlise e desefio de circuitos e sistemas electrénicos de potencia. Para iso
estldanse en primeiro lugar os dispositivos semicondutores e os elementos magnéticos en electrdnica de potencia. A
continuacién analizanse os convertedores electrénicos de potencia CA-CC, CC-CC e CC-CA.
Materia do programa English Friendly. Os/as estudantes internacionais poderan solicitar ao profesorado: a) materiais e
referencias bibliograficas para o seguimento da materia en inglés, b) atender as titorias en inglés, c) probas e

avaliacions en inglés.

Competencias

Code

Resultados de aprendizaxe

Learning outcomes

Competences

Contidos

Topic

Tema 1: Introducién 4 electrénica de potencia

Introducién & materia, vision xeral da electrénica de potencia, aplicacions
tipicas.

Tema 2: Dispositivos electrénicos de potencia

Ampliacién de dispositivos electrénicos de potencia: diodo, MOSFET, IGBT,
conmutacion, circuitos de mando, andlise térmica, asociacién de
dispositivos, proteccion eléctrica.

Tema 3: Elementos magnéticos en electrénica de
potencia

Teoria basica, bobinas, transformadores, materiais magnéticos,
devanados.

Tema 4: Conversion corrente alterna-corrente
continua

Rectificadores trifasicos non controlados, controlados. Carga R / carga R-L,
filtro por condensador. Corrente de entrada.

Tema 5: Conversion corrente continua-corrente
alterna

Ampliacién de conversidén alterna-continua. Inversores trifasicos de onda
cadrada e PWM, técnicas de modulacién.

Tema 6: Conversion corrente continua-corrente
continua

Ampliacién de conversién continua-continua. Convertedores sen illamento
e con illamento. Realimentacién e control en convertedores continua-
continua.

Practica 1. Dispositivos electrénicos de potencia

Transistor MOSFET, conmutacién, circuito de mando. Medida de tensiéns e
correntes, verificacién experimental da teoria.

Practica 2. Conversidn alterna-continua

Rectificador trifasico non controlado, rectificador trifasico controlado.
Medida de tensions e correntes, verificacién experimental da teoria.

Practica 3. Conversion continua-alterna

Convertedor alterna-continua. Medida de tensidns e correntes, verificacion
experimental da teoria.

Practica 4. Conversién continua-continua

Convertidor continua-continua sen illamento. Convertidor continua-
continua con illamento. Medida de tensidns e correntes, verificacion
experimental da teoria.

Planificacion

Class hours Hours outside the Total hours
classroom
Leccidon maxistral 21 42 63
Practicas de laboratorio 12 24 36
Resolucién de problemas de forma auténoma 7 28 35
Resolucién de problemas e/ou exercicios 2 14 16
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*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Metodoloxia docente
Description

Leccién maxistral Exposicién por parte do profesor dos contidos sobre a materia obxecto de estudo, bases tedricas
e/ou directrices dun traballo, a desenvolver polo estudante. Nestas clases traballaranse as
competencias CE43 e CE44.

Practicas de laboratorio Actividade de aplicacion dos cofiecementos a circuitos concretos e de adquisicidén de habilidades
bésicas e procedimentales relacionadas coa materia obxecto de estudo. Desenvolveranse no
laboratorio. Nestas clases traballaranse as competencias CE43 e CE44.

Resolucién de Actividade na que se formulan problemas e/ou exercicios relacionados coa materia. O alumno debe
problemas de forma obter as solucidns correctas. O profesor apoiarad e axudara aos alumnos para resolver os
auténoma problemas. Nestas clases traballaranse as competencias CE43 e CE44.

Atencion personalizada

Methodologies Description

Leccién maxistral Os estudantes terdn ocasion de acudir a titorias persoalizadas no despacho do profesor no horario
que os profesores estableceran para ese efecto a principio de curso e que se publicard na paxina

web da asignatura. Nesas titorfas resolveranse as dubidas xurdidas aos estudantes sobre os
contidos impartidos nas sesiéns maxistrais e orientaraselles sobre como abordar o seu estudo.

Practicas de Os estudantes terdn ocasion de acudir a titorias persoalizadas no despacho do profesor no horario

laboratorio que os profesores estableceran para ese efecto a principio de curso e que se publicara na paxina
web da asignatura. Nesas titorias resolveranse as dubidas xurdidas aos estudantes sobre o
desenvolvemento das practicas de laboratorio, 0 manexo da instrumentacién, a montaxe dos
circuitos electrénicos e o software de simulacion.

Resolucién de Os estudantes teran ocasion de acudir a titorias persoalizadas no despacho do profesor no horario
problemas de forma que os profesores estableceran para ese efecto a principio de curso e que se publicara na paxina
auténoma web da asignatura. Nesas titorias resolveranse as dubidas xurdidas aos estudantes sobre os

problemas e/ou exercicios propostos e resoltos na aula asi como doutros problemas e/ou
exercicios que poidan aparecer ao longo do estudo da asignatura.

Avaliacion
Description Qualification Evaluated
Competencess
Practicas de laboratorio As practicas de laboratorio avaliaranse de maneira continua (sesién 10
a sesién) tendo en conta a sla preparacion previa e a execucion no
laboratorio.
Resolucién de problemas Encargarase a execucién de varias tarefas ao longo do curso e a 10
de forma auténoma entrega do seu correspondente informe escrito.
Resolucién de problemas Habera duas probas parciais que incluiran exercicios e problemas 80
e/ou exercicios ligados aos conceptos tedricos e &s practicas de laboratorio.

Other comments on the Evaluation

Para a primeira e a segunda oportunidade de avaliacién poderase escoller entre avaliacién continua ou avaliacién Unica. Os
estudantes que opten por avaliacién Unica deberan notificalo por escrito no prazo de dlas semanas dende o inicio das
clases da materia.

As convocatorias extraordinarias seran por avaliacién Unica.
As datas e aulas das probas escritas seran as que aprobe e publique a Comisién Académica de Grao da escola.

En caso de deteccidn de copia en calquera das probas, a cualificacién final sera de suspenso (0) e o feito serd comunicado &
direccién do Centro para os efectos oportunos.

1. Avaliacion continua

Comprendera a realizacién de varias tarefas semanais, a preparacién e execucion das practicas de laboratorio, e a
realizaciéon de dlas probas de avaliacién parcial.

1.1 Tarefas semanais

Ao longo do curso, encargarase a execucion de varias tarefas individuais e a entrega dos seus correspondentes informes
escritos. As tarefas semanais non seran recuperables. Pola correcta realizacién destas tarefas poderase obter ata 0 10% da
cualificacién final da materia.
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1.2 Practicas de laboratorio

Realizaranse catro sesidns de practicas de laboratorio en grupos de dous estudantes, que seran cualificados
individualmente. As practicas de laboratorio non seran recuperables. Pola correcta preparacion previa e execucion das
practicas de laboratorio poderase obter ata 0 10% da cualificacién final da materia.

1.3 Probas de avaliacién parcial

Realizaranse ddas probas escritas individuais de avaliacién parcial, nas que se podera obter ata o 40% da cualificacién final
da materia en cada unha delas. Estas probas poderadn recuperarse na segunda oportunidade de avaliacién.

1. Primeira proba parcial: avaliaranse os contidos impartidos ata a data da proba.
2. Segunda proba parcial: avaliaranse o resto dos contidos que non foron incluidos na primeira proba parcial.
2. Avaliacidn unica

Consistird nunha proba escrita individual con preguntas tedricas, problemas e exercicios que avaliaran tédolos contidos da
materia, tanto tedricos como practicos.

Bibliografia. Fontes de informacion

Basic Bibliography

Mohan, Ned, Electrénica de Potencia. Convertidores, Aplicaciones y Disefio, 3, Mc Graw Hill, 2009

Barrado, Andrés, Problemas de electronica de potencia, Pearson Prentice Hall, 2007

Rashid, Muhammad H., Electrénica de potencia: circuitos, dispositivos y aplicaciones, Pearson Education, 2004
Hart, Daniel W., Electrénica de potencia, Prentice-Hall, 2001

Complementary Bibliography

Recomendacidns

Subjects that it is recommended to have taken before
Fisica: Analise de circuitos lineais/V05G301V01108
Matemdticas: Alxebra lineal/V05G301V01102

Matematicas: Calculo I/V05G301V01101

Matematicas: Calculo 1I/V05G301V01106

Fisica: Fundamentos de electrénica/V05G301vV01201
Tecnoloxia electrénica/V05G301V01206

Electrénica analéxica/V05G301V01311

Other comments
As versions en casteldn e inglés desta guia son unha traducién da sua versién orixinal en galego. No caso de que, por erro,
haxa discrepancias entre elas a versidn en galego prevalecera sobre as outras.

Plan de Continxencias

Description

=== MEDIDAS EXCEPCIONAIS PLANIFICADAS ===

Ante a incerta e imprevisible evolucién da alerta sanitaria provocada pola COVID- 19, a Universidade establece una
planificacién extraordinaria que se activard no momento en que as administraciéns e a propia institucién o determinen
atendendo a criterios de seguridade, salde e responsabilidade, e garantindo a docencia nun escenario non presencial ou
non totalmente presencial. Estas medidas xa planificadas garanten, no momento que sexa preceptivo, o desenvolvemento
da docencia dun xeito mais axil e eficaz ao ser cofiecido de anteman (ou cunha ampla antelacién) polo alumnado e o
profesorado a través da ferramenta normalizada e institucionalizada das guias docentes DOCNET.

=== ADAPTACION DAS METODOLOXIAS ===

* Leccién maxistral. Impartiranse os mesmos contidos, adaptando o formato das exposiciéns a docencia en lifia,
empregando o campus remoto.

* Practicas de laboratorio. Substituiranse por exercicios de simulacién utilizando un simulador especifico de electrénica de
potencia. Os exercicios pasaran a ser individuais. Empregarase o campus remoto para resolver as dibidas do estudantes.
* Resolucién de problemas de forma auténoma. As sesidns presencias substituiranse por sesiéns en lifia por medio do
campus remoto.
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=== ATENCION PERSONALIZADA ===
Os estudantes poderan solicitar atencién personalizada a través do campus remoto.

=== ADAPTACION DA AVALIACION ===
* As probas escritas substituiranse por traballos.
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IDENTIFYING DATA

Instrumentacion electronica e sensores

Subject Instrumentacion
electrénica e sensores

Code V05G306V01316

Study Grao en Enxefiaria de

programme Tecnoloxias de

Telecomunicacién-Docencia

en inglés

Descriptors ECTS Credits Type Year Quadmester
6 Optional 3 2C

Teaching Casteldn

language Galego

DepartmentTecnoloxia electrdnica

Coordinator Marifio Espifieira, Perfecto

Lecturers Marifio Espifieira, Perfecto
Pastoriza Santos, Vicente
E-mail pmarino@uvigo.es
Web http://moovi.uvigo.gal
General O propésito principal desta materia é formar a/o estudante no desefio e na caracterizacién dos sistemas de
description instrumentacion electrénica, e as diferentes alternativas de sensores que presentan sinais analéxicos e dixitais &

entrada dos devanditos sistemas de instrumentacidn. En primeiro lugar, preséntanse e desenvélvense os conceptos
asociados cos sensores, e 0 acondicionamento dos sinais xerados. A continuacién introdicense os diferentes tipos de
conexidns serie e paralelo, a instrumentacién programable, e as redes de instrumentacién mais relevantes tanto
cableadas coma inaramicas.Os contidos principais ordénanse da seguinte forma:

+ Andlise dos principais parametros que caracterizan o comportamento dos sensores.

+ Principios fisicos fundamentais que intervefien na comprensién dos diversos tipos de sensores.

+ Aplicacions mais relevantes dos sensores nos diferentes dambitos da instrumentacion electrénica.

+ Arquitecturas da instrumentacién electrénica, desde as configuraciéns mais sinxelas punto a punto, ata as mais
complexas en grandes sistemas distribuidos, e introdlcense as normas internacionais.

+ Desefio da instrumentacion programable, analizando os buses GPIB, VXI e PXI.

+ Clasificacién de arquitecturas para a instrumentacion electrénica en diferentes ambitos de aplicacién. Introdlicense
as normas de buses de campo tanto cableados coma inaramicos.

Os obxectivos fundamentais da parte practica da materia son que o alumno/a adquira tanto a capacidade de anélise
dos pardmetros caracteristicos dos sensores integrados nos sistemas de instrumentacion electrénica, coma das
ferramentas VEE e LabVIEW para un correcto manexo dos buses de instrumentacién programable. O alumno/a, ao
finalizar a materia, debe cofiecer e saber manexar correctamente os instrumentos de laboratorio, debe distinguir e
caracterizar os diferentes sensores, e ter habilidades practicas no desefio de arquitecturas de instrumentacién
electrénica.

A documentacién desta materia estara en castelan. A materia impartirase en galego e en castelan. Avaliarase en
castelan.

Competencias

Code

Resultados de aprendizaxe

Learning outcomes Competences

Contidos

Topic

Tema 1. Introducién aos sensores. Formas de conversién da enerxia. Conceptos de sensor, transdutor e

actuador. Caracteristicas estaticas e dindmicas. Outras caracteristicas.
Clasificacion de sensores. Criterios de seleccién.

Tema 2. Sensores resistivos de temperatura. Sensores resistivos de temperatura:
Galgas extensométricas. Caracteristicas xerais. Tipos. Acondicionamento. Exemplos de aplicacion.

Galgas extensométricas:
Principio de funcionamento. Caracteristicas xerais. Modos de utilizacion.
Acondicionamento. Exemplos de aplicacion.

Tema 3. Fotorresistivos e optoelectrénicos. Fotorresistivos e optoelectrénicos:
QOutros sensores resistivos. Principios fisicos. Caracteristicas xerais. Codificadores. Acondicionamento.

Exemplos de aplicacién.

Outros sensores resistivos:

Sensores de gases. Magnetorresistencias. Potenciométricos. Principio de
funcionamento. Caracteristicas xerais. Acondicionamento. Exemplos de
aplicacion.
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Tema 4. Sensores capacitivos. Sensores indutivos Sensores capacitivos:

e magnéticos.

Introducién. Principios de medida. Pardmetros. Acondicionamento.
Sensores de proximidade capacitivos. Exemplos de aplicacion.

Sensores inductivos e magnéticos:

Introducién. Principio de funcionamento. Tipos de transformador variable.
Pardmetros. Acondicionamento. Sensores de efecto Hall. Exemplos de
aplicacion.

Tema 5. Termopares. Outros tipos de sensores.

Termopares:
Principio de funcionamento. Tipos de termopares. Escalas de calibracién.
Acondicionamento. Exemplos de aplicacién.

Outros tipos de sensores:
Piroeléctricos. Ultraséns. Magnetoestritivos.

Tema 6. A instrumentacion programable.

A instrumentacion programable. A instrumentacién conmutada. Os
sistemas hibridos de instrumentacién.

Conceptos xerais. O bus GPIB. Configuraciéns e instrumentos. Normas IEEE
488.1/488.2. Procedementos de transferencia. O HS488.

Grupos de ordes GPIB. Funcidns basicas. Circuitos integrados para GPIB.
Tarxetas de controladores GPIB. A norma SCPI. Contornas de
programacién para desefio de sistemas ATE.

Tema 7. Buses multiprocesador normalizados.

Os sistemas de tarxetas. Aplicaciéns dos buses normalizados.
Clasificacion. Tipos de conectores e tarxetas. Clasificacién dos sistemas
multiprocesadores. Sistemas multiprocesadores de memoria compartida.
Multiplexacién. Clasificacion de arbitros de bus. Técnicas de arbitraxe.

Concepto de bus asincrono. Direccionamento. Transferencia de datos.
Interrupciéns. Desefio eléctrico de buses de alta velocidade. Sinais TTL e
ECL. A fisica do backplane.

Tema 8. O bus VME.

Introducién. Mddulos funcionais. Subbuses e sinais. A transferencia de
datos. Tipos de arbitraxe. Circuito controlador do sistema. A cadea de
interrupcion. Produtos comerciais.

Tema 9. Normas na instrumentacion
programable.

Introducién aos buses VXI e PXI. Subbuses e sinais. Configuraciéns. Tipos
de dispositivos. Produtos e sistemas de desenvolvemento. PCl Express e a
instrumentaciéon conmutada. Ethernet e a sua versién LXI de
instrumentacién. AXIEe para altas prestaciéns.

Practica 1. Introducion a LabVIEW.

Introducién a LabVIEW mediante exemplos de programacion.

Practica 2. Sensores de temperatura: termistor
NTC.

Acondicionamento e desenvolvemento dun instrumento virtual de medida
(termdmetro).

Practica 3. Sensores optoelectrénicos: fotodiodo
PIN.

Analise da resposta espectral.

Practica 4. Sensor capacitivo: acelerémetro.

Andlise e posprocesamento para desenvolver un instrumento virtual de
medida de inclinacion.

Practica 5. Instrumentacién programable I.

Comprobacion da resposta en frecuencia de dous circuitos RC sinxelos
mediante o control programable da instrumentacién do posto do
laboratorio. O control programable realizarase a través dunha conexion
USB entre o0 PC e cada instrumento.

Practica 6. Instrumentacién programable Il.

Desenvolver unha aplicacién que verifigue, mediante o control
programable dalglins dos instrumentos situados nun chasis VXI, se a
resposta en frecuencia dun circuito RC sinxelo se corresponde coa dun
filtro paso baixo ou paso alto. O control programable de cada instrumento
desde o PC realizarase a través dunha conexion LAN (Local Area Network)
e utilizando unha pasarela (gateway) GPIB-Ethernet.

Planificacion

Class hours Hours outside the Total hours
classroom
Actividades introdutorias 2 1 3
Leccidn maxistral 16 16 32
Practicas de laboratorio 14 28 42
Traballo tutelado 7 29 36
Exame de preguntas obxectivas 3 34 37

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

Metodoloxia docente
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Description

Actividades introdutoriasToma de contacto e presentacién da materia. Presentacién das practicas de laboratorio e da

instrumentacién e software para utilizar. Actividade individual. Nestas clases traballaranse as
competencias CG3, CG4, CG5, CE42, CE46, CT2 e CT3.

Leccidn maxistral

Exposicién por parte do profesor/a dos contidos da materia obxecto de estudo. A/o estudante,
individualmente, mediante traballo auténomo, debera aprender os conceptos introducidos na aula
e preparar os temas sobre a bibliografia proposta. Identificaranse posibles dubidas que se
resolverdn na aula ou en titorias personalizadas. Nestas clases traballaranse as competencias CG3,
CG4, CG5, CE42, CE46, CT2 e CT3.

Practicas de laboratorio

Actividades de aplicacién dos cofiecementos tedricos adquiridos. Actividade desenvolta en grupos
pequenos. A/o estudante adquirird as habilidades basicas relacionadas co manexo da
instrumentacion dun laboratorio de instrumentacién electrénica, a utilizacién das ferramentas de
programacion e a montaxe de circuitos propostos. A/o estudante adquirird habilidades de traballo
persoal e en grupo para preparar os traballos de laboratorio, utilizando a documentacién dispofiible
e os conceptos tedricos relacionados. Identificaranse posibles dibidas que se resolveran no
laboratorio ou en titorias personalizadas. Software empregado: LabVIEW e Multisim de National
Instruments. Nestas clases traballaranse as competencias CG3, CG4, CG5, CE42, CE46, CT2 e CT3.

Traballo tutelado

Actividade de manexo de cofiecementos bdsicos co obxectivo de desenvolver un traballo de
procura e seleccién de cofiecementos mais amplos e especificos dentro do dmbito da materia. O
alumno/a debe demostrar un grado de autonomfa adquirido tras a correcta asimilacién dos contidos
impartidos que o capacite para unha posterior investigacién de contidos mais avanzados. A
actividade desenvolverase en grupo ao redor dun tema proposto polo profesor/a e o traballo
auténomo serd guiado e supervisado polo profesor/a no transcurso das sesiéns de titoria en grupo
(horas de tipo C). Nestas clases traballaranse as competencias CG3, CG4, CG5, CE42, CE46, CT2 e
CT3.

Atencion personalizada

Methodologies

Description

Leccion maxistral

Os/As estudantes teran ocasidn de acudir a titorias personalizadas ou en grupos no horario que se
establecerd para ese efecto ao principio do curso e que se publicard na paxina web da materia. Nas
ditas titorias atenderanse dubidas e consultas dos/as estudantes sobre os contidos impartidos nas
sesidns maxistrais e orientaraselles sobre como tratar o seu estudo.

Practicas de
laboratorio

As/Os estudantes terdn ocasidn de acudir a titorias personalizadas ou en grupos no horario que se
establecerd para ese efecto ao principio do curso e que se publicard na paxina web da materia. Nas
ditas titorias atenderanse dibidas e consultas dos/as estudantes sobre o desenvolvemento das
practicas de laboratorio, 0 manexo da instrumentacién, a montaxe de circuitos e as ferramentas de
programacion.

Traballo tutelado

Os estudantes terdn ocasién de acudir a titorfas personalizadas ou en grupos no horario que se
establecerd para ese efecto ao principio do curso, e que se publicard na paxina web da materia. O
profesorado atenderd dubidas e consultas dos/as estudantes sobre o traballo tutelado proposto.

Avaliacion

Description Qualification  Evaluated

Competencess

Practicas de Avaliaranse as competencias adquiridas polo/a estudante sobre os contidos das 35

laboratorio  practicas

de laboratorio da materia. Para iso, terase en conta o traballo de

preparacién previa, a asistencia e o traballo desenvolvido durante as sesiéns de

practicas.

A nota final de practicas (NFP) estard comprendida entre 0 e 10 puntos.

A avaliacién das practicas constard dunha parte comun de avaliacién do traballo

realizado

en grupo, cuxa cualificacién serd a mesma para cada compofiente, e

dunha parte de avaliacién individual de cada estudante, obtida a partir das
tarefas de traballo previo e de cuestiéns personalizadas en cada unha das
sesions. Nestas practicas avaliaranse as competencias CG3, CG4, CG5, CE42,
CE46, CT2 e CT3.

Traballo Avaliarase o traballo tendo en conta a calidade dos resultados obtidos, da sta 15
tutelado presentacion e analise, asi como da calidade da memoria final realizada. A nota

do traballo tutelado (NTT) estard comprendida entre 0 e 10 puntos. A avaliacién

deste traballo realizado en grupo serd comun a todos os membros do grupo, que

obterdn a mesma cualificacién. Neste traballo avaliaranse as competencias CG3,

CG4, CG5, CE42, CE46, CT2 e CT3.

Exame de Probas que se realizaran despois de cada grupo de temas expostos nas sesidns 50
preguntas maxistrais para avaliar os cofiecementos adquiridos polo/a estudante. A nota final

obxectivas  de teoria

(NFT) estard comprendida entre 0 e 10 puntos. Nesta actividade

avaliaranse as competencias CG3, CG4, CG5, CE42, CE46, CT2 e CT3.

Other comments on the

Evaluation
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1. Avaliacion continua

Seguindo as directrices propias da titulacién e os acordos da comisién académica ofrecerdselles aos alumnos/as que cursen
esta materia un sistema de avaliacién continua.

Enténdese que os alumnos/as que realicen unha proba parcial de teoria ou que asistan a 2 practicas optan pola avaliacién
continua da materia.

A materia dividese en tres partes: teoria (50 %), practica (35 %) e traballo tutelado (15 %). As cualificaciéns das tarefas
avaliables serdn vélidas sé para o curso académico no que se realizan. A cualificacién final dun/unha estudante que escolla
esta via non poderd ser 'non presentado'.

1.a Teoria

Realizaranse 2 probas parciais de teorfa (PT) debidamente programadas ao longo do curso. A primeira proba (PT1)
realizarase en horario de teoria ao finalizar o tema 5. A segunda proba (PT2) realizarase 0 mesmo dia ca o exame final que
se celebrara na data que estableza a direccién da escola. As probas non son recuperables, é dicir, que se un estudante non
pode asistir o dia en que estean programadas o profesor non ten obrigacion de repetilas.

Cada proba parcial constard dun exame tedrico cunha serie de preguntas de tipo test e de desenvolvemento do temario. A
nota de cada exame tedrico (NET) valorarase de 0 a 10 puntos. A asistencia a clase (AC) valorarase de 0 a 1 puntos.

A nota final de cada proba parcial (PT) calcularase coa expresion:

PTi = min( { 10; (1+0,1-AC)-NETi })i=1,2.

A nota final de teoria (NFT) serd a media aritmética das notas das probas parciais:
NFT = (PT1 + PT2)/2

Para superar a parte de teoria serd necesario obter polo menos 5 puntos de 10 en cada PT. Se se obtivo menos de 5 puntos
de 10 na primeira proba parcial, o alumno/a poderd recuperar a citada parte o mesmo dia da segunda proba parcial de
teorfa.

1.b Practica

Realizaranse 7 sesiéns de practicas de 2 horas en grupos pequenos. A parte practica cualificarase mediante a avaliacién
continua de todas as practicas. Cada practica valorarase cunha nota (NP) entre 0 e 10 puntos.

A nota final das practicas (NFP) serd a media aritmética das notas das practicas.

Para superar a parte de practicas serd necesario obter unha nota NFP de polo menos 5 puntos de 10, e o/a estudante sé
podera faltar a 1 sesion. As faltas deben estar debidamente xustificadas, no caso contrario NFP=0.

1.c Traballo tutelado

Na primeira sesién de titoria en grupo (horas de tipo C) presentaranse todas as actividades para realizar e asignaraselle o
traballo concreto a cada grupo de estudantes. A continuacién, a meirande parte do traballo do alumno/a serd non presencial.
O profesor/a seguird o desenvolvemento do traballo de cada grupo e o traballo individual de cada alumno/a nas restantes
sesions de titoria en grupo (horas de tipo C). O prazo de entrega da memoria final do traballo sera debidamente programado
e informado polo profesorado da materia.

Para superar esta parte, a nota do traballo tutelado (NTT) terd que ser de polo menos 5 puntos de 10 e o/a estudante non
poderd faltar a mais de 1 sesidn. A falta debera ser debidamente xustificada, no caso contrario NTT = 0.

2. Avaliacion unica

Os alumnos/as que non opten pola avaliacién continua poderan presentarse a un exame final que constara dunha serie de
actividades avaliables similares &s que se recollen na avaliacién continua. Asi, nas datas establecidas pola direccién da
escola para realizar o exame final, os/as estudantes que non optasen pola avaliacién continua deberan realizar unha proba
tedrica, unha proba de practicas e un traballo tutelado. Para presentarse & parte practica e para a asignacién do traballo
tutelado o alumno/a debe apuntarse previamente seguindo o procedemento indicado polo profesorado con suficiente
antelacién.

O exame tedrico consistird en dlas probas que constaran dunha serie de preguntas de tipo test e de desenvolvemento do
temario. Cada proba (PT) valorarase de 0 a 10 puntos e a nota final de teoria (NFT) serd a media aritmética das notas das
probas parciais:

Paxina 166 de 345



NFT = (PT1 + PT2)/2

Para avaliar a parte practica teranse en conta os resultados obtidos na proba de practicas realizada. Esta proba consistird na
implementacién dalguns dos circuitos tratados nas sesidns de practicas e nunha serie de preguntas de resposta curta ou de
tipo test acerca dos devanditos circuitos. Esta proba practica valorarase de 0 a 10 puntos e dita cualificacién serd a nota
final de practicas (NFP).

0 alumno/a tamén deberd realizar un traballo tutelado e entregar unha memoria escrita del o dia do exame final de teoria.
3. Nota final da materia

Para aprobar a materia serd imprescindible superar as tres partes:

e a parte de teorfa: NFT >=5conPT1 >=5ePT2 >=5
e e a parte practica: NFP >=5

e ¢ a parte de traballo tutelado: NTT >=5

Neste caso a nota final (NF) serd a suma ponderada das notas de cada parte:
NF = 0,50:NFT + 0,35:NFP + 0,15-NTT

No caso de non superar algunha das tres partes, a cualificacién final sera:

NF = min( { 4,5; 0,50:NFT + 0,35-NFP + 0,15:NTT } )

Para aprobar a materia serd necesario obter unha nota final NF >= 5,

4. Segunda oportunidade e convocatoria extraordinaria

Estas convocatorias terdn o mesmo formato ca a avaliacién Unica: unha proba tedrica, unha proba de practicas, e un traballo
tutelado. Celebrarase na data que estableza a direccién da escola. Para presentarse & parte practica e para a asignacién do
traballo tutelado o alumno/a debe apuntarse previamente seguindo o procedemento indicado polo profesorado con
suficiente antelacién.

Na segunda oportunidade, as notas das partes 4s que non se presente o alumno/a seran as obtidas na primeira
oportunidade do curso académico actual. Ademais, neste caso os/as estudantes s6 poderan presentarse s probas que non
superaron na primeira oportunidade.

0 célculo da nota final da materia realizarase tal e como se explica no apartado 3.

Bibliografia. Fontes de informacion

Basic Bibliography

Black, J. (editor), The system engineering handbook: a guide to building VME bus and VXI bus Systems, Academic
Press, 1992

Marifo, P., Las comunicaciones en la empresa: normas, redes y servicios, 22 ed., RAMA, 2002

Norton, H., Sensores y analizadores, Gustavo Gili D.L., 1984

Pérez Garcia, M.A., Instrumentacidn Electrdnica, 12 ed., Ediciones Paraninfo, S.A., 2014

Pérez Garcia, M.A., Alvarez Antén, J.C., Campo Rodriguez, J.C., Ferrero Martin, F.J., y Grillo Orteg, Instrumentacion
Electrénica, 22 ed., Thomson, 2004

Complementary Bibliography

del Rio Ferndndez, )., Shariat-Panahi, S., Sarrid Gandul, S., y Ldzaro, A.M., LabVIEW: Programacién para Sistemas de
Instrumentacion, 12 ed., Editorial Garceta, 2011

Recomendacidns

Subjects that are recommended to be taken simultaneously
Circuitos electrénicos programables/V05G301V01302

Electrénica analéxica/V05G301V01311

Sistemas de adquisicién de datos/V05G301V01314

Plan de Continxencias
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Description

No caso en que a docencia sexa exclusivamente non presencial, entén a planificacién consistird no seguinte:

*A docencia de grupos A, B e C pasara a impartirse a través de aulas do Campus Remoto.

*Nas sesions tipo A desenvolveranse os mesmos contidos descritos na guia. As tarefas nas sesiéns tipo B tentaranse
adaptar, na medida do posible, para poder ser levadas a cabo con simuladores. Nas sesidns tipo C os alumnos realizaran un

traballo asignado polo profesor.

No caso en que a docencia sexa exclusivamente non presencial, a avaliacidn realizarase como segue:
*As probas de caracter tedrico efectuaranse de forma sincrona en aulas do Campus Remoto.
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IDENTIFYING DATA

Deseio microelectrénico

Subject Desefio microelectrénico

Code V05G306V01317

Study Grao en Enxefaria de

programme Tecnoloxias de
Telecomunicacién-Docencia

en inglés
Descriptors ECTS Credits Type Year Quadmester
6 Optional 3 2C

Teaching  #EnglishFriendly

language Castelan

DepartmentTecnoloxia electrdnica

Coordinator Cao Paz, Ana Maria

Lecturers Cao Paz, Ana Maria
Rodriguez Pardo, Maria Loreto

E-mail amcaopaz@uvigo.es

Web http://moovi.uvigo.gal

General Os obxectivos que se perseguen con esta materia son :

description 1) Cofiecer e comprender as tecnoloxias de fabricacién de circuitos integrados (Cls) e sistemas electro-mecanicos
micrométricos (MEMs)
2) Cofiecer e comprender os procesos de fabricacion de Cls e MEMs en tecnoloxia CMOS.
3) Analizar a estrutura fisica de compofientes pasivos e dispositivos activos en tecnoloxia CMOS.
4) Cofiecer e comprender os aspectos basicos do desefio de MEMs.
5) Traballar con ferramentas informaticas de desefio de Cls en tecnoloxia CMOS.

Materia do programa English Friendly. Os/ as estudantes internacionais poderan solicitar ao profesorado: a) materiais e
referencias bibliografias para o seguimento da materia en inglés, b) atender as titorias en inglés, c) probas e
avaliacions en inglés.

Competencias
Code

Resultados de aprendizaxe

Learning outcomes Competences

Contidos

Topic

Tema 1: Introducidon (1h) Introducién & materia. Obxectivos e planificacién do curso. Conceptos

bésicos de desefio microelectrénico de circuitos integrados (Cls) e de
sistemas electro-mecdanicos micrométricos (MEMs).

Tema 2: Secuencias de fabricacién de Cls e MEMs Introducién a fabricacién de Cls e MEMs. Tecnoloxia planar. Tecnoloxias de

(2h) micromecanizado e micromoldeo. Secuencia de fabricacion de Cls en
tecnoloxia CMOS. Estrutura dun transistor MOS. Exemplo de fabricacién:
inversor CMOS. Patrén de mascaras (layout). Secuencias de fabricacién de
MEMs: micromecanizado en volume (bulk micromachining), en superficie
(surface micromachining) e LIGA.

Tema 3. Procesos para a fabricacién de Cis e Obleas de Silicio. Capa epitaxial. Capas dieléctricas. Oxidacién.

*MEMSs (3*h) Deposicion. Capas semicondutoras. Difusién de impurezas. Implantacién
idnica. Fotolitografia. Ataque. Metalizacién.

Tema 4. Modelado de transistores MOS (3h). 0 transistor MOS: modelo analitico. Efectos da integracién e a

miniaturizaciéon no comportamento dos dispositivos. Fundamentos de
modelado e simulacién con Spice. Modelos Spice de transistores MOS.
Tema 5. Estrutura fisica de dispositivos bdsicos  Especificacién da estrutura fisica dun transistor MOS. Especificacién da
(2h) estrutura fisica dunha resistencia. Especificacién da estrutura fisica dun
condensador. Tipos de especificacion fisica. Influencia do desefio fisico no
comportamento dun dispositivo. Regras tecnoldxicas de desefio.
Metodoloxias e ferramentas de axuda ao desefio.

Tema 6. Estratexias de trazado fisico de Magnitudes xeométricas efectivas. Influencia dos terminales. Estruturas

resistencias (1h) alongadas. Estruturas baseadas en resistencias unitarias. Efectos do
sobreatacado e erros por vecifianza. Estrutura entrelazada e centroide
comun.

Tema 7. Estratexias de trazado fisico de Erros de capacidade por gradientes no espesor do 6xido. Erros en

condensadores (1h) condensadores por sobreatacado. Erros debidos a efectos de vecifianza.

Erros debidos a efectos de borde.
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Tema 8. Estratexias de trazado fisico de Estratexias para a realizacion de transistores con elevada relacién de

transistores (2h)

aspecto. Estratexias para transistores apareados. Criterios de distribucion
do trazado.

Tema 9. Exemplos de desefio fisico (3h) Especificacions e desefio da estrutura fisica dun espello de corrente.

Especificacidns e desefio da estrutura fisica dun amplificador diferencial
con topoloxia autopolarizada.

Practica 1. Introducién &s ferramentas de desefio Introducién as ferramentas de desefio fisico. Creacién e comprobacién
de circuitos integrados (2h) (DRC) de layouts con formas basicas e transistores nMOS e pMOS

individuais. Utilizacién de formas bésicas e transistores predesefiados.

Préactica 2. Inversor CMOS (4h) Creacién, comprobacion e simulacién do esquema eléctrico dun inversor

CMOS. Axuste para resposta simétrica. Caracterizacién mediante
simulacién do comportamento do inversor CMOS con carga capacitiva.
Creacién e comparacion do layout do inversor CMOS. Comparacién de
layout e esquema (LVS). Simulacién do comportamento eléctrico do layout
(sen e con carga) e comparacién co do esquema eléctrico.

Practica 3. Estratexias de trazado fisico de Creaciéon e comprobacién do layout de transistores entrelazados e
transistores MOS (2h) apilados. Capas especificas para minimizacién de efectos de vecifianza.
Practica 4. Layout de bloques funcionais Creaciéon e comprobacién dos layouts dun espello de corrente basico e dun
analéxicos: espello de corrente e par diferencial par diferencial pMOS autopolarizado.

(3h)

Practica 5. Estratexias de trazado fisico de Creacién e comprobacién do layout de resistencias e condensadores
compofientes pasivos (2h) integrados. Estruturas: lineal, serpe, entrelazada e apilada.

Capas especificas para minimizacién de efectos de vecifianza.

Planificacion

Class hours Hours outside the Total hours
classroom

Leccién maxistral 18 45 63
Practicas con apoio das TIC 13 19.5 32.5
Aprendizaxe baseado en proxectos 6 27 33
Presentacién 1 2.5 3.5
Resolucién de problemas e/ou exercicios 1 3.5 4.5
Resolucidn de problemas e/ou exercicios 2 7 9

Practica de laboratorio 1 3.5 4.5

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

Metodoloxia docente

Description

Leccidon maxistral

Consistirdn nunha exposicién por parte do profesor de aspectos relevantes da materia,
relacionados con contidos acerca dos cales o alumno debe realizar un traballo preparatorio previo.
0 obxectivo é fomentar a participacién activa dos alumnos, que poderan realizar preguntas ou
expor dubidas durante a sesién. Para unha mellor comprensién de determinados contidos,
exporanse exemplos practicos ou analizaranse casos de estudo. Realizarase un control de
asistencia.

Nestas sesidns traballaranse as competencias CE42 e CE43

Practicas con apoio das
TIC

Os alumnos organizaranse en grupos de ddas persoas. Traballaran cunha ferramenta de desefio de
circuitos integrados, mediante a cal levaran a cabo os pasos mais importantes na definicién e
comprobacién do desefio fisico dun circuito integrado a medida. Realizarase un control de
asistencia e aproveitamento de cada sesion.

Software empregado: Electric e LTSpice.

Nestas sesions traballaranse as competencias CE43 e CG13

Aprendizaxe baseado en Estableceranse grupos de traballo que levaran a cabo o desefio fisico e comprobacién dun circuito

proxectos

composto por compofientes pasivos e dispositivos activos. Disporase de grupos pequenos (C), que
permitiran realizar un seguimento do desenvolvemento dos proxectos. Realizarase un control de
asistencia. As actividades a desenvolver nos grupos C son:

- Debate acerca de posibles soluciéns e alternativas de desefio.

- Andlise e seguimento da solucién proposta para o proxecto.

- Demostracién dos circuitos desefiados no proxecto. Presentacidn, andlise e debate de resultados.
Nestas sesiéns traballaranse as competencias CE43, CG6, CG9, CG13 e CT4

Presentacion

Cada grupo de alumnos deberd realizar unha presentacién publica do proxecto que levou a cabo, e
someterse as preguntas da audiencia (profesores e alumnos da materia).
Nestas sesiéns traballaranse as competencias CE43, CG6, CG9 e CT4

Atencion personalizada

Methodologies

Description
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Leccion maxistral

O profesorado atendera persoalmente dubidas e consultas dos estudantes sobre os contidos

tedricos. Os estudantes terdn ocasién de acudir a titorias individuais ou en grupo.

Practicas con apoio das TIC

O profesorado atenderd persoalmente dubidas e consultas dos estudantes sobre os contidos

das practicas de laboratorio. Os estudantes teran ocasién de acudir a titorfas individuais ou en

grupo.

Aprendizaxe baseado en

proxectos

O profesorado atendera persoalmente dubidas e consultas dos estudantes sobre os contidos

tedricos e practicos do proxecto. Os estudantes teran ocasién de acudir a titorias individuais

ou en grupo.

Presentacion

O profesorado atendera persoalmente dubidas e consultas dos estudantes sobre a
presentaciéon dos correspondentes resultados do proxecto. Os estudantes terdn ocasion de

acudir a titorias individuais ou en grupo.

Avaliacion

Description

Qualification  Evaluated

Competencess

Aprendizaxe
baseado en
proxectos

Cada grupo de alumnos deberd entregar o desefio que levou a cabo no seu
proxecto no formato da ferramenta de desefio de circuitos integrados utilizada.
Para superar a materia, o desefio deberd cumprir as regras tecnoldxicas e
axustarse as especificacions esixidas. Ademais, cada grupo deberd entregar un
informe detallado do proxecto, con indicacién expresa da contribucién de cada un
deles ao conxunto, asi como da metodoloxia que seguiron para a reparticién e
coordinacién das tarefas. En base a devandita reparticién de tarefas, poderase
asignar unha nota individual a cada un dos integrantes do grupo.

A avaliacién dos traballos basearase nunha lista de items que se dara a cofiecer
previamente.

0 informe deberd entregarse na data indicada na planificaciéon da materia e sera
de polo menos dous dias antes da presentacién publica do mesmo. Para superar
a materia, serd necesario obter polo menos unha cualificacién de 5 sobre 10 no
proxecto (desefio e informe).

Nestes proxectos avaliaranse as competencias CE43, CG6, CG9, CG13 e CT4.

Presentacion

Cada alumno deberd realizar unha exposicién publica individual da parte do
proxecto que levou a cabo persoalmente (incluindo as tarefas de planificacién ou
coordinacién se procede). As presentaciéns dos alumnos pertencentes a cada
grupo levaranse a cabo na Ultima sesién presencial do devandito grupo, de 1
hora de duracién. Cada alumno dispofierd de 5 minutos para a sta presentacién.
Ao final das presentacions, os alumnos someteranse as preguntas do profesorado
e dos outros alumnos do grupo, que deben asistir & totalidade da sesién. A
avaliacién basearase tanto no contido e os aspectos formais da presentacién
realizada como nas respostas as preguntas expostas. Poderase asi mesmo
valorar positivamente a aqueles alumnos que realicen preguntas pertinentes. A
nota obtida na exposicién terd unha parte comuin, que sera aquela que
corresponda 4s tarefas realizadas conxuntamente e unha parte individual na que
se terd en conta tanto a defensa de cada un dos alumnos do seu traballo como as
intervenciéns adecuadas que realicen ao finalizar as presentaciéns dos outros
grupos. Para superar a materia, é necesario obter polo menos unha cualificacién
de 5 sobre 10 na presentacién publica.

Nestas presentacions avaliaranse as competencias CE43, CG6, CG9 e CT4.
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Resolucién de Como parte da avaliacién continua, realizaranse duas probas individuais escritas. 25
problemas e/ouA primeira delas de 1 hora (durante unha das sesiéns maxistrais) correspondente

exercicios

aos contidos das sesidns maxistrais ata a data. A sUa realizacién marcard o limite
temporal para que os alumnos opten ou non por avaliaciéon continua. Todos
aqueles que a realicen entenderase que optan por avaliaciéon continua. Os
restantes deberan indicar explicitamente a sta opcién, entendéndose a falta de
notificacién como renuncia a avaliacién continua. A proba consistird nun
conxunto de preguntas de resposta curta, cuxo peso na cualificacidn final da
materia serd do 20%.

A segunda proba individual escrita realizarase tamén durante unha sesién
maxistral ao finalizar os contidos tedricos. O peso desta segunda proba de
resposta curta sera do 5% na nota final da materia. Realizarase xunto coa proba
de problemas e/ou exercicios e tera na sUa totalidade unha duracién de 1 hora.
Para os alumnos que non opten pola avaliacién continua, na data do exame final
deben de realizar &mbalas dlas probas de resposta curta correspondentes aos
mesmos contidos, con idéntica estrutura, valoracién e duracién.

Os alumnos en avaliacion continua teradn a ocasidn de presentarse
voluntariamente a realizar novamente ambalas duas probas na data do exame
final, nese caso substituirdselles a cualificacién das realizadas nas sesiéns
maxistrais pola que obtefian neste exame.

Para superar a materia sera necesario obter polo menos unha cualificacién de 4
sobre 10 en cada unha das duas probas de resposta curta.

Nestas probas avaliaranse as competencias CE42 e CE43

Resolucién de Como parte da avaliacién continua, realizarase unha proba que consistird na 15
problemas e/ouresolucién de problemas e/ou exercicios, cuxo peso na cualificacién final da

exercicios

materia serd do 15%. Esta proba realizarase xunto coa segunda proba de
resposta curta durante unha sesién maxistral ao concluir as sesiéns de teoria e
terd unha duracién dunha hora no seu conxunto. Os alumnos en avaliacion
continua teran a ocasién de presentarse voluntariamente a realizar novamente
esta proba na data do exame final, nese caso substituiraselles a cualificacién das
realizadas nas sesiéns maxistrais pola que obtefian nesta convocatoria.

Para os alumnos que non opten pola avaliacién continua, na data do exame final
deben de realizar obrigatoriamente a proba de resolucién de problemas e/ou
exercicios, con idéntica estrutura, valoracién e duracién.

Para superar a materia serd necesario obter polo menos unha cualificacién de 4
sobre 10 nesta proba.

Nesta proba avaliaranse as competencias CE42 e CE43.

Practica de
laboratorio

Todos os alumnos, opten ou non por avaliacién continua, deberdn realizar a 30
entrega dos arquivos resultado da realizacién das practicas. As datas para
realizar cada entrega comunicaranse con suficiente antelacién. A totalidade
destas entregas supofiera un 10% da cualificacién final da materia.

Todos os alumnos, opten ou non por avaliacién continua, deberan entregar un
informe completo de acordo coas indicaciéns do profesorado que se baseard nos
contidos traballados nas practicas 1 e 2. Este traballo supofieran un 10% da
cualificacién final da materia

Como parte da avaliacién continua, na Ultima sesién practica realizarase unha
proba individual, de 1 hora de duracién, para a que se utilizarad a ferramenta de
desefio de circuitos integrados. Na data do exame final realizarase outra proba
deste tipo, de 1 hora de duracién, para os alumnos que non opten por avaliacién
continua. Os alumnos en avaliacién continua poderan presentarse de forma
voluntaria a esta segunda proba, nese caso substituirdselles a cualificacién da
primeira pola que obtefian nesta. A proba de laboratorio supofierd un 10% da
cualificacién final da materia.

Para superar a materia sera necesario obter polo menos unha cualificacién de 4
sobre 10 en cada unha das partes: entrega dos arquivos das practicas, entrega
do informe e proba de laboratorio.

Nesta parte avaliaranse as competencias CE43 e CG13

Other comments on the Evaluation

A planificacién das diferentes probas de avaliacién intermedia aprobarase nunha Comisién Académica de Grao ( CAG) e
estard dispofible ao principio do cuadrimestre

Para gue un alumno supere a materia, debera alcanzar unha cualificacién global, resultado da ponderacién das distintas
avaliaciéns parciais, de polo menos 5 puntos sobre 10, ademais de alcanzar a puntuacién minima necesaria en cada unha
das devanditas avaliacidns parciais. A cualificacion final para aqueles alumnos que non alcancen a puntuacién minima
nalgunha delas serd o menor valor entre 4 e a nota ponderado sobre 10.
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A avaliacién dos alumnos que non opten por avaliacién continua serd como segue:

- As probas individuais finais escritas e de laboratorio supofieran idénticas porcentaxes da cualificacién final que no caso dos
alumnos que opten por avaliacién continua.

- Deberan obrigatoriamente realizar un proxecto, entregar o correspondente informe e realizar a preceptiva presentacién
publica (nas mesmas sesidns e cos mesmos criterios de avaliacion que a dos alumnos gue opten por avaliacién continua). O
informe deberd entregarse polo menos dous dias antes da sta presentacién publica.

- E indispensable realizar a entrega tanto dos arquivos resultado da realizacién das practicas como o informe.

Para superar a materia, os alumnos que non opten por avaliacién continua deberan alcanzar en cada unha das probas e
traballos entregados, asi como no informe e na presentacion publica, as mesmas puntuaciéns minimas que os alumnos en
avaliacién continua.

Segunda oportunidade e convocatoria extraordinaria.

Os requisitos para superar a materia serdn os mesmos que na primeira oportunidade, en canto as puntuaciéns minimas que
se deben acadar. Os alumnos que desexen presentarse deberdn obrigatoriamente realizar as ddas probas escritas e a de
laboratorio. Non se poderdn realizar novos proxectos nin presentaciéns no caso de que se obtiveran neles as cualificaciéns
minimas esixidas. Os informes dos proxectos deberdn entregarse polo menos sete dias antes da data do exame. Asi mesmo,
aqueles alumnos que alcanzasen unha puntuacién suficiente nas probas escritas e de laboratorio, pero non no proxecto ou a
presentacion, s6 seran avaliados desta parte, manténdoselles as cualificaciéns das probas escritas e de laboratorio, a non
Ser que renuncien por escrito a todas estas cualificaciéns polo menos sete dias antes da data do exame extraordinario.
Neste caso, deberadn obrigatoriamente realizar as dlas probas escritas e a de laboratorio.

No caso da convocatoria extraordinaria, o alumnado que se presente debe realizar todas as probas, entregar os arquivos de
practicas, o informe de practicas e a memoria do proxecto 7 dias antes asi como realizar a presentacién do mesmo.

Bibliografia. Fontes de informacion

Basic Bibliography

José Antonio Rubio Sola, Diseio de circuitos y sistemas integrados,

Stephen A. Campbell, Fabrication Engineering at the Micro-and Nanoscale, 42,

J. Franca, Y. Tsividis (eds.), Design of analog VLSI circuits for telecommunications and signal processing,
Complementary Bibliography

Recomendacions

Subjects that it is recommended to have taken before
Electrénica dixital/V05G301V01203

Fisica: Fundamentos de electrénica/V05G301vV01201
Tecnoloxia electrénica/V05G301V01206

Other comments

Tanto nas probas escritas como na redaccién dos informes, deben xustificarse todas as conclusiéns alcanzadas. A hora de
evaluar, non se dard ningln concepto non trivial por sobreentendido e terase en conta o0 método empregado para resolver
as distintas cuestions que se plantexen. Para a realizacién das probas escritas non se permitird o uso de ningunha
documentacion ou outro tipo de recurso auxiliar similar.

No caso de deteccién de plaxio en calquera das probas de avaliacién ou traballos entregados, a cualificacién final serd de
SUSPENSO (0) e o feito serd comunicado a
direccién do Centro para os efectos oportunos.

Plan de Continxencias

Description

Ante a incerta e imprevisible evolucién da alerta sanitaria provocada pola COVID- 19, a Universidade establece unha
planificacién extraordinaria que se activara no momento en que as administraciéns e a propia institucién o determinen
atendendo a criterios de seguridade, salde e responsabilidade, e garantindo a docencia nun escenario non presencial ou
non totalmente presencial. Estas medidas xa planificadas garanten, no momento que sexa preceptivo, o desenvolvemento
da docencia dun xeito mais axil e eficaz ao ser cofiecido de anteman (ou cunha ampla antelacién) polo alumnado e o
profesorado a través da ferramenta normalizada e institucionalizada das guias docentes DOCNET.
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No caso de que se dea unha situacién en que as actividades docentes non poidan ser presenciais non se veran afectados nin
os contidos nin os resultados de aprendizaxe contemplados na materia. Nesa situacion realizaranse as seguintes
adaptacions:

Sesions de teoria y laboratorio:

No caso de que non poidan ser presenciais, utilizaranse para a sta imparticién as aulas remotas ou calquera outro medio
habilitado pola universidade.

Titorfas:

Para a situacién de non presencialidade, utilizarase medios telematicos: e-mail ou calquera outro medio habilitado pola
universidade.

Avaliacién:
Manteranse os criterios de avaliacién e as probas se desenvolveran de forma presencial, salvo Resolucién Reitoral que

indique que se deben facer de forma non presencial, realizandose dese xeito a través das distintas ferramentas postas a
disposicién do profesorado.
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IDENTIFYING DATA
Sistemas electrénicos para comunicacions dixitais
Subject Sistemas electrdnicos para
comunicaciéns dixitais
Code V05G306V01318
Study Grao en Enxefiaria de
programme Tecnoloxias de
Telecomunicacién-Docencia

en inglés
Descriptors ECTS Credits Type Year Quadmester
6 Optional 3 2C

Teaching Casteldn

language Galego

DepartmentTecnoloxia electrdnica

Coordinator Machado Dominguez, Fernando

Lecturers Machado Dominguez, Fernando
Marifio Espifieira, Perfecto

E-mail fmachado@uvigo.es

Web http://moovi.uvigo.gal

General Esta materia ten como principal obxectivo que o estudante adquira os cofiecementos necesarios para a andlise e o

description desefio de sistemas electrénicos para comunicacidns dixitais. Para iso revisaranse distintos estandares de
comunicacions por cable e sen fios e estudaranse as arquitecturas basicas dos sistemas de comunicacién dixital, o
desefio dos circuitos electrénicos que os comporien e as diferentes funcionalidades que realizan en devandito sistema.

Competencias
Code

Resultados de aprendizaxe

Learning outcomes Competences

Contidos

Topic

Tema 1. Introducién Introducidn e revision dos conceptos basicos de transmisidn-recepcién e

consideracions xerais sobre os circuitos transmisores-receptores.
Arquitectura basica dun sistema de comunicaciéns dixitais. Diferentes
realizacions hardware e software: ASIC, DSP e FPGA.

Tema 2. Sistemas de comunicacién por cable Introducién aos sistemas de comunicacion serie. Medio de transmisién,
sinais e codificacién de bit. Circuitos transceptores. Métodos de acceso ao
medio.

Tema 3. Sistemas de comunicacidén serie Protocolos de comunicacion serie asincrona. Normas e realizacions

asincrona practicas.

Tema 4. Sistemas de comunicacidn serie sincronaProtocolos de comunicacion serie sincrona. Normas e realizacions
practicas.

Tema 5. Sistemas de comunicacién serie sincronaProtocolos de comunicacién serie sincrona de alta velocidade. Tecnoloxias

de alta velocidade diferenciais. Normas e realizaciéns practicas.

Tema 6. Sistemas de comunicacion sen fios Protocolos de comunicacidn sen fios. Caracteristicas das redes inaramicas.

Configuracions das redes inardmicas de radio frecuencia e infravermellos.
Tema 7. Sistemas de comunicacion sen fios de  Protocolos de comunicacion inardmica de curto alcance e baixo consumo.

curto alcance Redes WPAN. Caracteristicas e analises das redes inardmicas de sensores
e atuadores. Normas e realizacions practicas.

Tema 8. Sistemas de identificacion por radio Tecnoloxia RFID. Comunicaciéns de campo préximo. Normas e realizacidns

frecuencia. Comunicaciéns de campo préximo  practicas.

Laboratorio &lt;br&gt;

Bloque 1. Circuitos de comunicacion serie Desefio, realizacién e verificacién dun circuito de comunicacién serie

asincrona por cable asincrona. Circuitos transceptores.

Bloque 2. Circuitos de comunicacién serie Desefio, realizacion e verificacién dun circuito de comunicacién serie

sincrona por cable sincrona. Mecanismos de extraccién de reloxo.

Bloque 3. Circuitos de comunicacién sen fios Desefio, realizacion e verificacién dun circuito de comunicacién sen fios.
Configuracion e utilizacién de médulos de comunicaciéns.

Blogue 4. Proxecto: Desefio e realizacién dun Desefio, realizacién e verificacién dun sistema de comunicaciéns dixitais

sistema de comunicacions digixitais sinxelo aplicando os conceptos tedrico-practicos aprendidos.

Planificacién

Class hours Hours outside the Total hours
classroom
Leccidon maxistral 12 12 24
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Resolucién de problemas 4 4 8

Practicas de laboratorio 8 20 28
Aprendizaxe baseado en proxectos 15 60 75
Exame de preguntas obxectivas 1.5 6 7.5
Resolucién de problemas e/ou exercicios 1.5 6 7.5

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

Metodoloxia docente

Description

Leccién maxistral

Exposicién por parte do profesor dos contidos da materia obxecto de estudo, bases tedricas e
directrices do proxecto a desenvolver polo estudante. O estudante, mediante traballo auténomo,
debera aprender os conceptos introducidos na aula e preparar os temas sobre a bibliografia
proposta. Identificaranse posibles dibidas e resolveranse no aula ou en titorias personalizadas.
Nestas clases traballaranse as competencias da materia de tipoloxia "saber" correspondentes as
competencias CE40 e CG11.

Resolucién de
problemas

Actividade complementaria as lecciéons maxistrais na que se formulan problemas e/ou exercicios
relacionados coa materia. O estudante deberd desenvolver as soluciéns adecuadas dos problemas
e/ou exercicios propostos no aula e doutros extraidos da bibliografia. Nestas clases traballaranse as
competencias da materia de tipoloxia "saber" correspondentes & competencia CE40.

Practicas de laboratorio

Actividades de aplicacién dos cofiecementos adquiridos. O estudante adquirird as habilidades
bdsicas relacionadas co manexo da instrumentacién de laboratorio, a utilizacién das ferramentas
de programacién e a montaxe dos circuitos propostos. O estudante adquirird habilidades de
traballo persoal e en grupo (sempre que sexa posible formalo) para a preparacién dos traballos de
laboratorio, utilizando a documentacién dispofiible e os conceptos tedricos relacionados.
Identificaranse posibles dubidas e resolveranse no laboratorio ou en titorfas personalizadas. Nestas
clases traballaranse as competencias da materia de tipoloxia "saber facer" correspondentes as
competencias CE40 e CG13.

Aprendizaxe baseado en Os estudantes realizan un proxecto en grupo (sempre que sexa posible formalo) nun tempo

proxectos

determinado para resolver un problema mediante a planificacién, desefio e realizacién dunha serie
de actividades. Cada grupo presentard os resultados obtidos e entregard a memoria final do
proxecto realizado. Nestas clases traballaranse as competencias da materia de tipoloxia "saber
facer" correspondentes 4s competencias CE40, CG11 e CG13.

Atencion personalizada

Methodologies

Description

Lecciéon maxistral

0 profesorado atenderd persoalmente dubidas e consultas dos estudantes sobre o estudo dos
contidos de teoria. Os estudantes terdn a ocasidn de acudir a titorias personalizadas ou en grupos
no despacho do profesorado no horario que se establecera a principio de curso e que se publicara
na paxina web do centro ou mediante as ferramentas telematicas dispofiibles mediante
concertacién previa.

Resolucién de
problemas

0 profesorado atenderd persoalmente dubidas e consultas dos estudantes sobre a resoluciéon dos
problemas e exercicios prantexados na clase. Os estudantes teran a ocasion de acudir a titorias
personalizadas ou en grupos no despacho do profesorado no horario que se establecera a principio
de curso e que se publicard na paxina web do centro ou mediante as ferramentas telematicas
dispoiiibles mediante concertacién previa.

Practicas de
laboratorio

0 profesorado atenderd persoalmente dibidas e consultas dos estudantes sobre o
desenvolvemento das practicas de laboratorio. Os estudantes terdn a ocasién de acudir a titorias
personalizadas ou en grupos no despacho do profesorado no horario que se establecera a principio
de curso e que se publicard na paxina web do centro ou mediante as ferramentas telematicas
dispofiibles mediante concertacién previa.

Aprendizaxe baseado
en proxectos

0 profesorado atenderd persoalmente dibidas e consultas dos estudantes sobre o
desenvolvemento dos proxectos. Os estudantes terdn a ocasién de acudir a titorias personalizadas
ou en grupos no despacho do profesorado no horario que se establecerd a principio de curso e que
se publicard na paxina web do centro ou mediante as ferramentas telematicas dispofiibles
mediante concertacion previa.

Avaliacion

Description Qualification  Evaluated

Competencess
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Practicas de Avaliaranse as competencias adquiridas polo estudante sobre os contidos de 20
laboratorio tédalas practicas de laboratorio da materia. A nota final de practicas (NFP)

estard comprendida entre 0 e 10 puntos. A avaliacidn das practicas constara

dunha parte comun de avaliacion do traballo realizado en grupo (sempre que

fose posible formalo), na que a cualificacién de cada compofiente serd a

mesma, e dunha parte de avaliacion individual de cada estudante, obtida a

partir das tarefas de traballo previo e de cuestidns personalizadas en cada

unha das sesidns.

Aprendizaxe Avaliarase o proxecto tendo en conta os resultados obtidos, a presentacién e 50
baseado en analise dos mesmos e a calidade da memoria final do proxecto. A nota final
proxectos de proxecto (NTG) estard comprendida entre 0 e 10. A avaliacién do proxecto

constara dunha parte comun de avaliacién do traballo realizado en grupo
(sempre que fose posible formalo), na que a cualificacién de cada
compofiente serd a mesma, e dunha parte de avaliacién individual de cada
estudante, obtida a partir da presentacion oral do proxecto desenvolvido.

Exame de Avaliaranse os cofiecementos adquiridos polo estudante. A nota final de 15
preguntas teoria (NFT) estard comprendida entre 0 e 10 puntos.

obxectivas

Resolucién de Avaliaranse os cofiecementos adquiridos polo estudante. A nota final de 15
problemas e/ou  teoria (NFT) estard comprendida entre 0 e 10 puntos.

exercicios

Other comments on the Evaluation

1. Avaliacion continua en primeira oportunidade

Seguindo as directrices propias da titulacién e os acordos da comisién académica, ofrecerase aos alumnos que cursen esta
materia un sistema de avaliacién continua.

Enténdese que os alumnos que realicen unha proba parcial de teoria ou que asistan a 2 practicas optan pola avaliacion
continua da materia.

A materia dividese en tres partes: teoria (30%), practica (20%) e proxecto (50%). As cualificaciéns das tarefas avaliables non
son recuperables e seran validas sé para o curso académico no que se realicen.

1.a Teoria

Realizaranse 2 probas parciais de teoria (PT) debidamente programadas ao longo do curso. A primeira proba realizarase no
horario de teoria. A planificacién das probas intermedias aprobarase nunha Comisién Académica do Grao (CAG) e estara
dispoiiible ao principio do cuadrimestre. A segunda proba realizarase 0 mesmo dia que o exame final que se celebrara nas
datas que estableza a CAG.

Cada proba parcial constara dunha serie de preguntas de resposta curta e/ou tipo test que se valorard de 0 a 10. Para
superar a parte de teoria serd necesario obter polo menos un 4 sobre 10 en cada unha delas. A nota final de teoria (NFT)
serd a media das notas de cada parcial:

NFT= (PT1 + PT2)/ 2.

As probas non son recuperables,é dicir, que si un alumno non pode asistir o dia en que estean programadas o profesor non
ten obrigacién de repetilas.

Se se obtivo menos dun 4 sobre 10 na primeira proba parcial, o alumno podera recuperar dita parte o0 mesmo dia da
segunda proba parcial de teoria.

1.b Practica

Realizaranse 4 sesidns de practicas de laboratorio de 2 horas en grupo, sempre que sexa posible. A parte practica
cualificarase mediante a avaliacién continua de tédalas practicas. Os profesores teran en conta o traballo previo dos
estudantes para preparar as tarefas propostas e o traballo no laboratorio, asi como o comportamento do estudante no
posto.

Cada practica terd varios apartados e valorarase de 0 a 10, de maneira que a realizacién de tédolos apartados supord a
consecucién da maxima nota da practica (NP). Para superar a parte de practicas o alumno non podera faltar a mais de 1
sesion. A nota final de practicas (NFP) serd a media aritmética das notas das 4 practicas.

Paxina 177 de 345



NFP= (NP1 + NP2 + NP3 + NP4) / 4.

1.c Proxecto

Na primeira reunién de grupo reducido (horas tipo C) presentaranse as actividades a realizar e asignaranse os proxectos a
cada grupo, sempre que sexa posible formalos. O seguimento do traballo do estudante para a realizacién do proxecto
levarase a cabo nas 3 sesidns de practicas restantes (horas tipo B) e as sesions de grupo reducido (horas tipo C).

Para avaliar o proxecto teranse en conta os resultados obtidos,a presentacién e andlise dos mesmos e a calidade da
memoria final do proxecto. O proxecto valorarase de 0 a 10 e para superar dita parte a nota final de proxecto, ou nota de
traballo en grupo (NTG), terd que ser de polo menos un 4 sobre 10 e o alumno non podera faltar a mais de 1 sesién.

1.d Nota final da materia

Na nota final (NF), a nota de teoria (NFT) tera un peso do 30 %, a nota de practicas (NFP) do 20% e a nota de proxecto (NTG)
do 50%. Para aprobar a materia serad imprescindible superar a parte de teoria, a parte practica e a parte de proxecto. Neste
caso a cualificacién final serd a suma ponderada das notas de cada parte:

NF= 0,3:NFT + 0,2:NFP + 0,5:NTG.

No caso de non ter superado algunha das partes (NFT < 4 ou NTG < 4), ou de non haber acadado o minimo de 4 puntos en
cada unha das probas parciais de teoria, ou de faltar a mais de 1 sesidn de practicas ou a mais de 1 sesién das actividades
orientadas a grupos reducidos, a nota final serd a suma ponderada multiplicada por un factor de axuste de 3,5/7.

NF= (0,3:NFT + 0,2:NFP + 0,5-NTG)-3,5/7.

Para aprobar a materia serd imprescindible obter un minimo de 5 puntos sobre 10 na nota final (NF >= 5).
2. Avaliacidn unica en primeira oportunidade

Os alumnos que non opten pola avaliacidén continua poderan presentarse a un exame final que constara dunha serie de
actividades de avaliacién similares s que se contemplan na avaliacién continua. Asi, nas datas establecidas pola CAG para
a realizacién do exame final, os estudantes que non opten pola avaliacién continua deberan realizar unha proba tedrica e
unha proba practica. Para poder presentarse ao exame final por avaliacién Unica, o estudante debera pofierse en contacto
co profesorado polo menos dudas semanas antes. Ademais deberan realizar previamente un proxecto tedrico-practico
individual e entregar a memoria correspondente o mesmo dia do exame final de teorfa. O proxecto final deberd presentarse
na semana seguinte 4 entrega das memorias. Para a asignacion de proxecto o alumno deberd pofierse en contacto co
profesorado con suficiente antelacién.

O exame tedrico constara dunha serie de preguntas de resposta curta e/ou tipo test que se valorara de 0 a 10. A nota final
de teoria (NFT) serd a cualificacién obtida.

0 exame practico consistira na resolucién de exercicios practicos no laboratorio, similares aos realizados nas practicas
durante o cuadrimestre. A proba practica valorarase de 0 a 10 e a nota final de practicas (NFP) sera a cualificacién obtida.

Para avaliar o proxecto teranse en conta a presentacién dos resultados obtidos e a calidade da memoria final do proxecto. A
parte de proxecto valorarase de 0 a 10 e a nota final de proxecto (NTG) serd a cualificacién obtida.

Para aprobar a materia serd imprescindible obter un minimo de 4 puntos sobre 10 en cada unha das partes. Neste caso a
cualificacién final serd a suma ponderada das notas de cada parte:

NF= 0,3-NFT + 0,2:NFP + 0,5:NTG.

No caso de non ter superado algunha das partes (NFT < 4 ou NFP < 4 ou NTG < 4), a nota final serd a suma ponderada
multiplicada por un factor de axuste de 3,5/7.

NF= (0,3:NFT + 0,2:NFP + 0,5:NTG)-3,5/7.

Para aprobar a materia serd imprescindible obter un minimo de 5 puntos sobre 10 na nota final (NF >= 5).
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3. Avaliacion en segunda oportunidade e en convocatorias extraordinarias

A avaliacién en segunda oportunidade e en convocatorias extraordinarias constara dunha serie de actividades avaliativas
similares s que se contemplan na avaliacién continua e que terd o mesmo formato que a avaliacién Unica. O exame
celebrarase nas datas que estableza a CAG e consistird nunha proba tedrica, unha proba de laboratorio e a presentacién dun
proxecto. Para poder presentarse ao exame final en segunda oportunidade e en convocatorias extraordinarias, os
estudantes que non se presentaron & avaliacién en primeira oportunidade deberan pofierse en contacto co profesorado con
alo menos dlas semanas de antelacién. Para a asignacién de proxecto o alumno debera pofierse en contacto co profesorado
con suficiente antelacion.

Aos alumnos que se presenten & avaliacién en segunda oportunidade conservardselles a nota que obtefian na primeira
oportunidade (avaliacidén continua ou Unica) nas partes as que non se presenten. O calculo da nota final da materia
realizarase tal e como se explica no apartado 2.

Bibliografia. Fontes de informacion

Basic Bibliography

F. Machado, V. Pastoriza, F. Poza, Sistemas Electrénicos para Comunicaciones Digitales, Curso 2016/2017,
P. Marifio, Las comunicaciones en la empresa. Normas, redes y servicios, 22 Ed.,

S. Mackay, E. Wright, D. Reynders, J. Park., Practical industrial data networks : design, installation and
troubleshooting, 12 Ed.,

Complementary Bibliography

R. Faludi, Building wireless sensor networks, 2011,

H. Lehpamer, RFID design principles, 2012,

B. Sklar, Digital communications. Fundamentals and applications, 22 Ed.,

Recomendacions
Subjects that continue the syllabus
Comunicacions industriais/V05G301V01410

Subjects that it is recommended to have taken before
Electronica dixital/V05G301v01203
Circuitos electrénicos programables/V05G301V01302

Plan de Continxencias

Description
Si é preciso que a docencia sexa exclusivamente non presencial, entén a planificacién e a avaliacién realizaranse como
segue:

* Teoria: as clases de teoria levaranse a cabo de maneira non presencial cos contidos dispofiibles en lifia.

* Practicas: en funcién dos contidos desenvolvidos en cada préctica e da dispofibilidade de material, para cada sesién
considerarase a virtualizacién, a posibilidade de dotar ao estudantado do equipamento bdsico para poder facer practicas
dende o seu fogar ou a adaptacién a formato simulado utilizando software libre ou licenciado pola Universidade. A través da
plataforma FAITIC especificarase previamente como se adaptard cada sesién. No escenario de docencia non presencial as
practicas realizaranse y serdn avaliadas de forma individual, salvo que nalgunha sesién concreta se indique expresamente o
contrario.

* Proxecto: en funcién do proxecto asignado e da dispofiibilidade de material, considerarase a virtualizacién, a posibilidade
de poder facer practicas dende o fogar utilizando equipamento bésico ou a adaptacién a formato simulado utilizando
software libre ou licenciado pola Universidade. A través da plataforma FAITIC especificarase previamente como se adaptara
0 proxecto e as tarefas a realizar en cada sesién. No escenario de docencia non presencial o proxecto realizarase e sera
avaliado de forma individual, salvo que se indique expresamente o contrario.

* Avaliacién: a avaliacion realizarase de forma non presencial mediante o uso de FAITIC e Campus Remoto.
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IDENTIFYING DATA

Circuitos de radiofrecuencia

Subject Circuitos de
radiofrecuencia

Code V05G306V01319

Study Grao en Enxefiaria de

programme Tecnoloxias de
Telecomunicacién-Docencia

en inglés

Descriptors ECTS Credits Type Year Quadmester
6 Optional 3 1c

Teaching  #EnglishFriendly

language Castelan

DepartmentTeoria do sinal e comunicacions

Coordinatorlsasi de Vicente, Fernando Guillermo

Lecturers Isasi de Vicente, Fernando Guillermo

E-mail fisasi@uvigo.es

Web http://moovi.uvigo.gal/course/view.php?id=286

General Na materia estidanse os circuitos principais dun sistema de radio. Apréndese a avalialos e estldase a sUa estrutura e

description caracteristicas principais.

Os/ as estudantes internacionais poderan solicitar ao profesorado: a) materiais e referencias bibliografias para o
seguimento da materia en inglés, b) atender as titorias en inglés, c) probas e avaliacidns en inglés.

Competencias

Code

Resultados de aprendizaxe

Learning outcomes

Competences

Contidos

Topic

Principais caracteristicas dos circuitos de
comunicaciéns

Efectos non lineais

Manexo de equipos de laboratorio de
radiofrecuencia

Uso e comprensién de equipos de laboratorio:

Analizador de espectro
Analizador de redes
Xerador de sinal

*Filtros

Bases tedricas e practicas dos *filtros de *radiofrecuencia

Estudo de amplificadores

Principais caracteristicas
Ruido nos amplificadores

Osciladores

Estudo non lineal

Medidas de osciladores

Osciladores controlados por tensién (OFV)
Ruido de fase

*Sintetizadores de frecuencia

Baseados en PLL
De sintese dixital directa

Mesturadores

Estudo basico
Estruturas mais importantes

Planificacion

Class hours Hours outside the Total hours
classroom

Actividades introdutorias 1 2.5 3.5
Leccidon maxistral 17 42.5 59.5
Practicas con apoio das TIC 2 3 5

Practicas de laboratorio 16.5 33 49.5
Traballo 1 1 2
Resolucién de problemas e/ou exercicios 4 24 28

Practica de laboratorio 0.5 2 2.5

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

Metodoloxia docente

Description
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Actividades introdutoriasindicarase ao alumno os cofiecementos que ten que refrescar, sinalando alglns textos e diversos

materiais para poder cursar convenientemente a materia. Animase ao alumno a ir a tutorias para
0s conceptos que se lle fagan mais dificiles. Tratase duna actividad grupal.

Leccién maxistral

Clase en lousa con axuda de computador sobre a teoria da materia. Tamén se podera contar con
circuitos reais e equipo de medida para ir vendo na practica o que se explica. Con esta metodoloxia
traballanse as competencias CG4, CG6, CE24 e CE25. Tratase dunha actividade *grupal.

Os/*as estudantes internacionais poderan solicitar ao profesorado: a) materiais e referencias
bibliograficas para o seguimento da materia en inglés, *b) atender as *tutorias en inglés, *c) probas
e avaliacions en inglés.

Practicas con apoio das Aprendizaxe do manexo dalgunhas ferramentas utilizadas no desefio e avaliacién de circuitos de

TIC

comunicaciéns. Con esta metodoloxia traballanse as competencias CG4, CG6, CE24 e CE25.Tratase
duna actividad grupal. Software
empregado: ADS, Matlab, Python.

Practicas de laboratorio Medida de circuitos de comunicaciéns. Manexo de equipos de medida de circuitos de

radiofrecuencia. Aprendizaxe das bases da construcién de circuitos de radiofrecuencia. Traballo en
equipo utilizando especificaciéns e normativas establecidas. Con esta metodoloxia traballanse as
competencias CG4, CG6, CG9, CE24, CE25, CT2 e CT4. Tratase duna actividad grupal.

Atencion personalizada

Methodologies

Description

Practicas de laboratorio Nas practicas de laboratorio o alumno ten ao profesor en todo momento para resolver dubidas.

Ademais os estudantes teran ocasién de acudir a *tutorias personalizadas no despacho virtual do
profesor asi como por correo electrénico. Para a atencion en despacho virtual o alumno solicitara
unha cita por correo electrénico e acordara co profesor o momento da *tutoria.

Practicas con apoio das Nas practicas de laboratorio o alumno ten ao profesor en todo momento para resolver dubidas.

TIC Ademais os estudantes teran ocasién de acudir a *tutorias personalizadas no despacho virtual do
profesor asi como por correo electrénico. Para a atencién en despacho virtual o alumno solicitara
unha cita por correo electrénico e acordara co profesor o momento da *tutoria.

Tests Description

Traballo 0 alumno, ademais das sesiéns tedrico - practicas, ten ao profesor dispofiible nas *tutorias

personalizadas no despacho virtual do profesor asi como por correo electrénico. Para a atencién
en despacho virtual o alumno solicitara unha cita por correo electrénico e acordara co profesor o
momento da *tutoria.

Practica de laboratorio  Nas probas o alumno deberd demostrar a sia competencia sen axuda.

Avaliacion
Description Qualification  Evaluated
Competencess
Leccion maxistral ~ Clase de lousa en aula con ocasional apoio de computador, 0
Practicas con apoio Comprobacién de que se asimilou o0 manexo das ferramentas descritas. 5
das TIC
Practicas de Preguntas do profesor e avaliacién sobre a marcha do traballo de 10
laboratorio laboratorio.
Traballo Proxecto a resolver de forma comun entre o grupo. leva a cabo en equipo 20

e presentarase de forma oral ao profesor respondendo as preguntas que
se lle poidan facer sobre o

traballo. Escollerase ao azar para a avaliacién a un dos integrantes do
grupo. A nota particular de cada alumno axustarase en funcién das
observaciéns e preguntas do profesor a cada un nas sesiéns guiadas.

No caso de que non se puidesen realizar os exames de forma presencial,
estes serfan orais por videoconferencia.

Resolucién de
problemas e/ou
exercicios

Exames escritos de problemas. Tres exames de avaliacién continuada 50
(5%, 15%, e 15%) e un exame ao acabar o curso

(15%) para os que sigan a avaliacién continua.

No caso de que non se puidesen realizar os exames de forma presencial,

estes serfan en remoto coa posibilidade de que o profesor poida ver en

calquera momento ao alumno e a stia contorna. Tamén, dependendo do

nUmero de alumnos, poderian ser orais.

Practica de
laboratorio

Proba de préacticas. Resultados dos célculos necesarios para o 15
desenvolvemento das practicas.

Other comments on the Evaluation

No caso de que un/ha estudante falte mais de un 20% de sesidns de practicas non podra aprobar a asignatura por
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evaluacién continua.

No exame de segunda edicién da acta se evaluara toda a materia. No caso de que o/a alumno/a prefirao, se fixo practicas de
laboratorio e obtivo mais de un 3/10 en elas, podra facer sé a parte tedrica. Dita parte tedrica pesa o0 80% de a nota, o outro
20% sera a nota obtida en practicas durante o curso.

Se o/a alumno/a non fixo practicas podra ser preguntado de forma escrita ou no laboratorio pesando a nota de practicas un
20% e a de teoria un 80%.

Estudantes que renuncien oficialmente & avaliacién continua, a nota obtida nun exame correspondente representard o 100%
da cualificacién.

0 calendario de probas de avaliacién aprobado oficialmente pola Xunta de Centro da EEAE atdpase publicado na paxina
web.

Normativa sobre plaxio:

En caso de deteccién de plaxio en calquera das probas (probas curtas, exdmenes parciais o examen final), a calificacién final
serd de SUSPENSO (0) e o feito serd comunicado a la direccién do Centro para os efectos oportunos.

Plan de continxencia:
No caso en que a docencia sexa exclusivamente non presencial, entén a evaluacién se realizard como segue:

Se examinard da teoria por videoconferencia ou por un exame tipo test online cun tempo limitado. Respecto ao laboratorio
se examinara ao alumno, si o nimero dos mesmos permiteo, de forma oral por videoconferencia. Respecto dos proxectos de
grupos C sera de igual maneira pero de forma simultdnea para todo o grupo que fixo o proxecto.

Bibliografia. Fontes de informacion

Basic Bibliography

Apuntes de la asignatura, F. Isasi, 1,

Complementary Bibliography

Electrénica de comunicaciones, M. Sierra y otros, 1,

Solid state radio engineering, Kraus, Bostian y Raab, 1,
James W. Nilsson, Susan A. Riedel, Circuitos eléctricos, 7,

Recomendacions

Subjects that continue the syllabus
Circuitos de microondas/V05G301V01322
Redes e sistemas sen fios/V05G301V01326

Subjects that it is recommended to have taken before
Fisica: Andlise de circuitos lineais/V05G301V01108
Matemadticas: Célculo 1/V05G301v01101

Matemadticas: Calculo 1I/V05G301V01106

Técnicas de transmision e recepcién de sinais/V05G301V01208
Tecnoloxia electrénica/V05G301V01206

Electrénica analéxica/V05G301V01311

Other comments
0 alumno debe manexar con soltura a andlise de circuitos e ter idea dos circuitos equivalentes de pequeno sinal. E
necesario que repase os contidos das materias de electrénica en canto ao transistor.

Plan de Continxencias

Description

=== MEDIDAS EXCEPCIONAIS PLANIFICADAS ===

Ante a incerta e imprevisible evolucién da alerta sanitaria provocada polo *COVID-19, a Universidade de Vigo establece unha
planificacién extraordinaria que se activard no momento en que as administraciéns e a propia institucién determineno
atendendo a criterios de seguridade, salde e responsabilidade, e garantindo a docencia nun escenario non presencial ou
parcialmente presencial. Estas medidas xa planificadas garanten, no momento que sexa preceptivo, o desenvolvemento da
docencia dun modo mais axil e eficaz ao ser cofiecido de anteman (ou cunha ampla antelacién) polo alumnado e o
profesorado a través da ferramenta normalizada e institucionalizada das guias docentes.

=== ADAPTACION DAS METODOLOXIAS ===
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* Metodoloxias docentes que se mantefien

As clases tedricas mantéfiense igual e co mesmo horario pero de forma *online.

* Metodoloxias docentes que se modifican

As précticas de laboratorio, en caso de non poder ser presenciais, modificaranse para non afectar os resultados de
aprendizaxe cubrindo as

competencias necesarias.

* Mecanismo non presencial de atencién ao alumnado (*tutorias)
As *tutorias non se modifican por ser en remoto en todos os casos.

* Bibliografia adicional para facilitar o auto-aprendizaxe
En caso de utilizar algunha aplicacién distinta da da docencia presencial, o profesor proporcionard aos alumnos 0s manuais
e a informacién necesarios para o seu uso eficiente.

=== ADAPTACION DA AVALIACION ==
Plan de continxencia:

No caso en que a docencia sexa exclusivamente non presencial, entén a avaliacion realizarase como segue:

Examinarase da teoria por videoconferencia ou por un exame tipo test *online cun tempo limitado. Respecto ao laboratorio
examinarase ao alumno, si o nimero dos mesmos permiteo, de forma oral por videoconferencia. Respecto dos proxectos de
grupos *C serd de igual maneira pero de forma simultdnea para todo o grupo que fixo o proxecto.

Os pesos dos diferentes exames mantéfiense fixéronse de forma presencial ou remota.
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IDENTIFYING DATA

Sistemas de comunicacions por radio

Subject Sistemas de comunicaciéns

por radio
Code V05G306V01320
Study Grao en Enxefiaria de

programme Tecnoloxias de
Telecomunicacién-Docencia

en inglés

Descriptors ECTS Credits Type Year Quadmester
6 Optional 3 1c

Teaching Casteldn

language

DepartmentTeoria do sinal e comunicacions

Coordinator Rubifios Lépez, José Oscar

Lecturers Arias Acuia, Alberto Marcos
Rubifos Lépez, José Oscar

E-mail 0scar@com.uvigo.es

Web http://faitic.uvigo.es

General Nesta materia estudaranse os fundamentos dos sistemas de comunicaciéns por radio, incluindo as antenas, as perdas
description debidas & distancia e as perdas adicionais de propagacién, asi como os factores que limitan a correcta recepcién como

son o ruido e as interferencias.

Competencias

Code

Resultados de aprendizaxe

Learning outcomes

Competences

Contidos

Topic

1. RADIACION

1.1 Fundamentos electromagnéticos

1.2 Caracteristicas da antena como transmisora
1.3 Caracteristica da antena como receptora
1.4 Tipos de antenas

2. ENLACE DE RADIO

2.1 Férmula de Friis
2.2 Perdas de transmision
2.3 Bandas de frecuencia

3. RUIDO

3.1 Ruido térmico
3.2 Ruido de antena
3.3 Factor de ruido e temperatura de ruido nun receptor

4. INTERFERENCIA

4.1 Concepto e tipos de interferencia
4.2 *Caracterizacion da interferencia

5. DISPONIBLIDADE DO ENLACE

5.1 Conceptos de dispofiibilidade, esvaecemento e diversidade
5.2 Sistemas radio limitados por ruido
5.3 Sistemas radio limitados por interferencia

6. PROPAGACION DE ONDAS

6.1 Propagacion en moi baixas freciuencias
6.2 Propagacion por onda de superficie

6.3 Propagacion ionosférica

6.4 Propagacion troposférica

Planificacion

Class hours Hours outside the Total hours
classroom

Leccién maxistral 11 11 22
Resolucién de problemas 7 7 14
Practicas de laboratorio 7 14 21
Actividades introdutorias 1 1 2

Estudo de casos 10 50 60
Informe de practicas, practicum e practicas externas 0 15 15
Resolucién de problemas e/ou exercicios 4 8 12
Exame de preguntas de desenvolvemento 2 2 4

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

Metodoloxia docente
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Description

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. Con esta
metodoloxia traballanse as competencias CG2, CE21, CE22, CE25, CT2. Actividade grupal.

Resolucién de Formulanse problemas e/ou exercicios relacionados coa materia. O estudante debe desenvolver as

problemas soluciéns adecuadas ou correctas mediante a exercitacién de rutinas, a aplicacion de férmulas ou
algoritmos, a aplicacion de procedementos de transformaciéon da informacién dispofiible e a
interpretacién dos resultados. Complemento da lecciéon maxistral. Con esta metodoloxia traballanse
as competencias CG4, CE21, CE22, CE25, CT2. Actividade individual.

Practicas de laboratorio Actividades de aplicacién dos cofiecementos a situaciéns concretas e de adquisicion de habilidades
bésicas e procedementales relacionadas coa materia obxecto de estudo. Desenvélvense en
espazos con equipamento especializado. Con esta metodoloxia trabdllanse as competencias CG2,
CE21, CE22, CE25. Actividade grupal.

Actividades introdutoriasRepaso a contidos necesarios para esa esa clase que previamente explicdrase en anteriores clases
e/ou materias. Con esta metodoloxia traballanse as competencias CG2, CG4, CE21, CE22, CE25,
CT2. Actividade grupal.

Estudo de casos Analise dun feito, problema ou suceso real coa finalidade de cofiecelo, interpretalo, resolvelo, xerar
hipétese, contrastar datos, reflexionar, completar cofilecementos, diagnosticalo e adestrarse en
procedementos alternativos de solucién. Con esta metodoloxia trabdllanse as competencias CG4,
CE21, CE22, CE25, CT2. Actividade individual.

Atencion personalizada
Methodologies Description

Leccién maxistral Nesta metodoloxia, aténdese e responde a todas as preguntas que poida facer cada estudante.

Resolucién de problemas Faise unha correccién individualizada dos exercicios e/ou problemas resoltos, xa sexa en clase
como de traballo auténomo. Ademais, nas clases de problemas/practicas aténdese a cada
estudante de maneira individualizada.

Estudo de casos Faise unha correccion individualizada dos casos/anélises de situacidns resoltos, xa sexa en clase
como de traballo autbnomo. Nas clases de estudo de casos/andlises de situaciéns, aténdese a
cada estudante de maneira individualizada.

Practicas de laboratorio Aténdese a cada estudante de maneira individualizada.

Avaliacion
Description Qualification  Evaluated
Competencess
Estudo de casos Consta do seguemento do estudante que se valorara 3
fundamentalmente a partires da resolucién individual das
diferentes tarefas (casos/andlise de situaciéns) que se plantexen
en clase.
O profesor propocionara apoio aos estudantes.
Informe de practicas, Avaliacién de: 7
practicum e practicas -A preparacion e desenvolvemento das practicas de laboratorio
externas
-Os informes e memorias individuais das practicas de laboratorio
O profesor proporcionard apoio aos estudantes.
Resolucién de problemas  Probas nas que os estudantes teran que resolver dun xeito 40
e/ou exercicios individual e auténomo unha serie de exercicios de aplicacién dos
coflecementos adquiridos no tempo e nas condiciones establecidas
polo profesorado.
Dependendo do sistema de avaliacién elexido, haberd duas probas
a realizar durante o curso ou xunto & prueba final.
Exame de preguntas de Exame final: consiste nunha proba individual e auténomo para a 50
desenvolvemento avaliacién das competencias adquiridas polos estudantes. Teran

que desenvolver, relacionar, organizar e presentar 0s
cofiecementos adquiridos durante o curso.

Other comments on the Evaluation

Os estudantes que cursen esta materia poderdn optar por un dos seguintes sistemas de cualificacién: avaliacién continua ou
cualificacién mediante exame final (ao final do cuadrimestre). Previamente & entrada da sesién na que se realice o exame
final de cuadrimestre o estudante decidird se se acolle ao sistema de cualificacién por avaliacién continua ou se decide que
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a sUa avaliacién sexa sé a do exame final. Antes da realizacién ou entrega de cada tarefa indicarase a data e procedemento
de revisién das cualificaciéns obtidas, que seran publicas nun prazo razoable de tempo

1. Cualificacién mediante AVALIACION CONTINUA. A avaliacién continua consta das tarefas que se detallan nesta guia e non
son recuperables, é dicir, se un estudante non pode cumprilas no prazo estipulado o profesor non ten obrigacién de
repetirllas. A cualificacidn obtida nas tarefas avaliables sera valida tan sé para o curso académico no que se realicen. O
sistema de avaliacién continua consiste en: a) Dlas sesidns de resolucién de exercicios e cuestiéns (que se denominaran
provas de avaliacién continua); b) Entrega na Ultima semana de clases dunha memoria das practicas de medidas as que
asistise o estudante asi como do prdcticas TIC propostas; c) Seguimento do estudante fundamentalmente a través da
entrega de todas aquelas tarefas que se expofian en clase (entregables); d) Exame final. A planificacién das diferentes
probas de avaliacién intermedia aprobarase nunha Comisién Académica de Grado (CAG) e estard a disposicién dos
estudantes ao comezo de cuadrimestre.

2. AVALIACION FINAL DE CUADRIMESTRE. Habera un exame final que faran todos os estudantes.

3. FORMULA DE CUALIFICACION

PEC=nota obtida polas probas de avaliacién continua ata 10 puntos.
El=nota da parte obrigatoria do exame final ata 10 puntos.
PM=nota obtida pola asistencia a practicas e execucién e calidade das memorias ata 10 puntos.

S=nota de seguimento do alumno, ata 10 puntos.

Avaliacién continua:
Se PEC < 4 puntos, Nota = PEC
Se PEC >= 4 puntos, Nota = 0.5 x E1 + 0.4 x PEC + 0.07 x PM + 0.03 x S
Non Avaliacién continua
Nota = E1

4. RECUPERACION NA SEGUNDA OPORTUNIDADE. Previamente ao exame (a entrada da sesién) o estudante decidira se se
acolle ao sistema de cualificacién por avaliacién continua cos puntos que obtivese no periodo ordinario ou se decide que a
sUa avaliacién sexa sé a do exame final. O sistema de avaliacién e férmula de cualificacién serdn os mesmos que para a
convocatoria ordinaria.

5. CONVOCATORIA EXTRAORDINARIA. A sta avaliacion sera s6 a de exame final.

6. ESTUDANTES PRESENTADOS A MATERIA. Considerarase presentado a todo estudante que reciba calquera dos dous
exames finais ou os enunciados das duas probas de avaliacién continua.

7. En caso de deteccién de copia en calquera das probas (probas curtas, exames parciais ou exame final), a cualificacion
final serd de SUSPENSO (0) e o feito serd comunicado & direccién do Centro para os efectos oportunos.

Bibliografia. Fontes de informacion

Basic Bibliography

Marcos Arias Acufia, Oscar Rubifios Lépez, Radiocomunicacidn, 12, Andavira Editora, 2011

José Maria Hernando Rabanos, Transmisién por Radio, 72, Editorial Universitaria Ramon Areces, 2013
Complementary Bibliography

John Griffits, Radio Wave Propagation and Antennas. An Introduction, 1st, Prentice Hall, 1985
Robert E. Collin, Antennas and Radiowave Propagation, 1st, Mc Graw Hill, 1985

Constantine A. Balanis, Antenna Theory. Analysis and design, 4th, Wiley, 2016

Thomas A.Milligan, Modern Antenna Design, 2nd, Wiley, 2005

Angel Cardama, L. Jofre, J.M. Rius, S. Balnch, M. Ferrando, Antenas, 22, Ediciones UPC, 2002

ITU-R, Recommendations,

Recomendacions
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Plan de Continxencias

Description

En caso de alerta sanitaria que impida a asistencia &s aulas e laboratorios fisicos nalgn momento do cuadrimestre,

(i) a docencia presencial en aula (grupos A y B) serd substituida por docencia en lifia,

(i) para a nota da aviacién continua da parte practica non se terdn en contra as practicas de laboratorio (grupos B) non
realizadas que requiran o uso de material especifico en non poidan ser virtualizadas

(iii) a avaliacién farase de modo virtual a través da plataforma UVigo Remoto en condiciéns que se describirdn no momento
oportuno (*) pero que trataran de ser o mais parecidas posibles & que seria se non houbese alerta sanitaria.

(*) non se describen pois as posibilidades da plataforma estan a ampliarse continuamente.
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IDENTIFYING DATA
Tratamento de sinais multimedia

Subject Tratamento de sinais
multimedia

Code V05G306V01321

Study Grao en Enxefiaria de

programme Tecnoloxias de
Telecomunicacién-Docencia
en inglés

Descriptors ECTS Credits Type Year Quadmester
6 Optional 3 1c

Teaching  #EnglishFriendly

language Castelan

DepartmentTeoria do sinal e comunicacions

Coordinator Cardenal Lépez, Antonio José

Lecturers Cardenal Lopez, Antonio José

E-mail cardenal@gts.uvigo.es

Web http://Moovi.uvigo.gal

General O tratamento de sinais multimedia é hoxe una parte fundamental dos modernos sistemas de informacidn,

description comunicacién, aprendizaxe, e lecer. Sentadas na materia de Procesamento Dixital do Sinal de segundo curso as bases
matematicas para a analise de sinais e sistemas xerais, esta materia prepara aos estudantes na analise de esquemas
de procesamento de sinais deterministas e aleatorios como paso previo para a codificacién, o procesamento e
transmisién de informacién multimedia. En materias relacionadas tanto neste como no vindeiro curso, estes
cofiecementos aplicaranse a sinais e sistemas de voz, audio, imaxe e video.
Os obxectivos desta materia son:
- Analizar esquemas de procesamento dixital de sinais.
- Obter filtros dixitais de acordo a unhas especificaciéns de desefio.
- Analizar e especificar os parametros fundamentais dos subsistemas de comunicaciéns desde o punto de vista do
tratamento de sinais .
- Aplicar o filtrado estatistico na codificacién, procesado e transmisién de informacién multimedia.
Para conseguir estes obxectivos, o curso estrutlrase en catro grandes temas: transformadas rapidas, fundamentos de
procesamento estatistico de sinais, caracterizacién de filtros dixitais e cambios na taxa de mostreo.

Materia do programa English Friendly. Os/ as estudantes internacionais poderan solicitar ao profesorado: a) materiais e
referencias bibliografias para o seguimento da materia en inglés, b) atender as titorias en inglés, c) probas e
avaliaciéns en inglés.

Competencias
Code

Resultados de aprendizaxe
Learning outcomes

Competences

Contidos
Topic

Tema 1 Transformada de Fourier para sinais
discretos.

Formulacién da DFT e Propiedades. Calculo eficiente da DFT (FFT).
Métodos de filtrado lineal utilizando a DFT. Efectos da mostraxe temporal
e espectral. Enventanado e resolucién espectral.

Practica 1 Andlise de Fourier mediante DFT.

Métodos de filtrado lineal utilizando a DFT. Efectos da mostraxe temporal
e espectral. Enventanado e resolucién espectral.

Tema 2 Desefio e implementacién de filtros.

Repaso da transformada Z. Implementacion de filtros FIR e IIR a partir de
ecuacidéns en diferenzas. Diagramas de bloques. Estruturas para filtros
discretos. Desefio de filtros FIR e IIR.

Practica 2 Desefio e implementacién de filtros
discretos.

Desefio de filtros FIR. Desefio de filtros IIR. Implementacién de filtros
discretos.

Tema 3 Procesado estatistico de sinais.

Sinais aleatorias. Correlacion e espectro para sinais estacionarios. Sinais
aleatorios e sistemas lineais. Filtrado lineal éptimo: filtro de Wiener.
Introducién ao filtrado adaptativo: algoritmo LMS. Estimacién espectral.

Practica 3 Filtrado adaptativo.

Filtrado lineal éptimo. LMS.

Tema 4 Procesado multitaxa.

Interpolacién e decimado. Interpretacién espectral dos procesos de
interpolacién e decimado. Descomposicién polifase de filtros FIR. Bancos
de filtros.

Practica 4 Procesado multitaxa.

Interpolacién e decimado. Bancos de filtros polifase.

Planificacion

Hours outside the Total hours

classroom

Class hours
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Practicas de laboratorio 12 24 36

Traballo tutelado 7 35 42
Leccién maxistral 21 42 63
Exame de preguntas de desenvolvemento 2 7 9

*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 Aplicacién das funciéns e comandos de Matlab relacionados co procesado dixital de sinais a
resolucion de exercicios practicos. Con esta metodoloxia trabdallanse as competencias CG4, CE26,
CT2 y CT3. (Individual)

Traballo tutelado Realizacién de traballos dirixidos en grupo sobre cada un dos catro temas dos que se compén a
materia. Con esta metodoloxia traballanse as competencias CG3, CG4, CE26, CT2 y CT3. (Grupal)
Leccién maxistral Exposicién por parte do profesor dos conceptos principais de cada tema. O material audiovisual

serd facilitado previamente aos estudantes na plataforma Moovi. Traballo persoal posterior do
estudante preparando ou repasando os conceptos vistos no aula. Identificacién de dubidas que
requiran ser resoltas en titorias personalizadas. Con esta metodoloxia traballanse as competencias
CG3, CE26, CT2 y CT3. (Individual)

Atencion personalizada
Methodologies Description

Leccién maxistral Exposicidn na aula dos contidos da materia coa axuda de medios audiovisuais e utilizacion da
leccion maxistral. As sesidns maxistrais desenvdlvense cunha interaccién continua
alumno/profesor, fomentando a participacién do estudante mediante a formulacién de preguntas e
resolvendo problemas particulares que os alumnos presenten en clase.

Practicas de Practicas realizas en Matlab, en grupos de dous alumnos. Cada practica ird acompafiada dunha

laboratorio guia que desenvolve os contidos das clases maxistrais. Nas sesidns practicas, o alumno debe
resolver problemas practicos individualmente, estando o profesor dispofiible para a resolucién das
ddbidas que os estudantes poidan expor.

Traballo tutelado Traballos en grupo seleccionados a partir dun conxunto de propostas por parte dos profesores. Os
traballos tutelados realizanse en grupos de tamafio reducido. O seguimento realizase mediante
reuniéns cos grupos onde cada alumno pode presentar as stas dubidas e consultas ao profesor.

Avaliacion
Description Qualification Evaluated
Competencess
Practicas de Exercicios puntuables individuais relacionados coas practicas de laboratorio, 40
laboratorio de 30 minutos de duracién cada unha, no horario das clases de laboratorio.
Traballo tutelado Proxectos puntuables para seren realizados en grupo. As calificaciéns 20
poderdn distinguir os diferentes graos de implicacién na realizacién do
proxecto, que se cuantificaran utilizando enquisas de avaliacién cruzada
entre os estudantes.
Leccién Proba de contidos sobre toda a materia desenvolta nas clases maxistrais e de 40
maxistral laboratorio. O profesor proporcionaré apoio aos alumnos para resolver

calquera dibida sobre a proba.

Other comments on the Evaluation

Avaliacion

Ofrecerase aos alumnos que cursen esta materia dous sistemas de avaliacion: avaliacién continua e avaliaciéon ao final do
cuadrimestre.

e Avaliacién continua
e Avaliacién Unica.
e Recuperacién no mes de xufio-xullo.

AVALIACION CONTINUA

A avaliacidn continua da materia consistira en:

e 4 exercicios puntuables relacionados coas practicas de laboratorio, de 30 minutos de duracién cada unha, no horario
das clases de laboratorio. Estas probas contaran un 40% da nota final.
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e 1 proxectos puntuable realizado en grupo nas horas tipo C, que contarad un 20% da nota final.

* Proba de contidos sobre toda a materia desenvolta nas clases maxistrais e de laboratorio. Tera lugar nas datas que
especifique a Escola. O obxectivo desta proba é cofiecer o nivel de comprensién por parte do estudante dos catro
temas desenvoltos no curso. A proba constard de exercicios e preguntas a contestar en duas horas, podendo utilizar
o0 estudante libros, as notas de clase maxistral e de laboratorio, e os materiais depositados adicionalmente en Moovi.
Esta proba contard un 40% da nota final.

A cualificacién final do estudante serd calculada por agregacién ponderada (40%, 20% e 40%, respectivamente) das
cualificaciéns de laboratorio, proxectos en grupo e proba de contidos. En todo caso a superacién da materia requirira que a
cualificacién na proba de contidos supere o nivel de 25 puntos sobre 100. De non superarse ese nivel, a calificacién final
serfa 0 minimo entre a agregacién ponderada e 4.5.

Ningunha destas probas é recuperable, e a sta cualificacién podera ser conservada ao longo do presente curso académico.
A cualificacién final do estudante vén determinada nun 60% polas probas efectuadas ao longo do curso.

Os contidos e o peso de cada proba de avaliacién continua son os seguintes:
e Puntuable 1 (10 %):
Andlise de Fourier mediante DFT. Tera lugar na cuarta semana do curso.

e Puntuable 2 (10 %):
Desefio e implementacién de filtros FIR e IIR. Tera lugar na octava semana do curso.

e Puntuable 3 (10 %)
Filtrado adaptativo. Se entregard na decimosegunda semana do curso.
e Puntuable 4 (10 %)

Procesado multitaxa e bancos de filtros. Terd lugar na decimocuarta semana do curso.

Proxecto: (20%) Aplicacién practica dos contidos do curso. Entregarase na decimoquinta semana do curso.

A planificacién das diferentes probas de avaliacién intermedia aprobarase nunha Comisién Académica de Grao (CAG) e
estard dispofible ao principio do cuadrimestre.

AVALIACION UNICA

Se un estudante quere renunciar & avaliacién continua, poderd presentarse a un exame final Unico que terd lugar o mesmo
dia da proba de contidos especificada anteriormente. Previamente & realizacién do exame, o estudante debera asinar un
formulario no que expresamente renuncia ao procedemento de avaliacién continua.

Esta exame terd unha duracién de 3 horas e constara de 5 exercicios sobre toda a materia desenvolta nas clases maxistrais,
de laboratorio, e de titoria especializada, nas mesmas condiciéns especificadas para a devandita proba de contidos.

Convocatorias
Primeira oportunidade para aprobar a materia (Decembro-Xaneiro)

Se o estudante supera a materia neste periodo, a sUa nota serd definitiva e pasard a formar parte do seu expediente
académico.

Se o estudante non supera a materia, farase unha anotacién provisional de suspenso no seu expediente coa nota obtida.
Segunda oportunidade para aprobar a materia (Xufio-Xullo)

En xufio-xullo sé se realizara a proba de contidos, ou no seu caso o exame final, para aqueles estudantes que non
aprobaran a materia en decembro. Se un estudante quere renunciar & avaliaciéon continua nesta convocatoria, podera
presentarse ao exame final. Previamente & realizacién do exame, o estudante debera asinar un formulario no que
expresamente renuncia ao procedemento de avaliacién continua.

0 estudante figurard como Non Presentado se xa estaba nesta 