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SKILLS AND LEARNING OUTCOMES
The student at the end of this subject should be able to:

é Analyze and describe problems in the field of science and technology, modeling complex
systems and solving them in an approximate way .

é Apply the methods of numerical computation to solve problems in the field of science and
technology.

é Know the principles of quantum mechanics, its application to simple systems and its most
important technological applications.

é Know the main methods to describe the electronic structure of atomic and molecular systems.
é Distinguish the different models of chemical bonding and relate them to the physicochemical
properties of solids.

é Understand the characteristics of the solid phase and how the properties of solids (mechanical,
thermal, optical, magnetic, etc.) depend on it.

é Understand the characteristics of the solid phase and how the properties of solids depend on it
(mechanical, thermal, optical, magnetic, etc.)

é Know and apply the fundamentals of thermodynamics, phase equilibrium and chemical
equilibrium to energy transfer processes.

é Understand the different thermodynamic cycles and the basic processes of heat transfer
(conduction, convection and radiation)

é Understand and apply the basic concepts of circuit theory, both in direct and alternating
current.

é Understand and apply the basic concepts of circuit theory, both in direct and alternating
current.

é Know, understand and use the main electronic components

é Know and use electronic instrumentation, measurement systems and instruments and data
acquisition systems.

é Understand the concept of environmental pollution and its impact on the environment,
especially in the field of engineering.

é Know how to apply environmental prevention methodologies

é Recognize and describe the main pollutants and the analytical parameters necessary to
measure them, as well as to know their effects on the environment.

é Critically evaluate, from parameters of equity and sustainability, the applications of the
acquired knowledge.

é Identify the social, economic and environmental implications of the academic-professional
activities of the own field of knowledge.

é Develop models that exemplify social, economic and environmental impacts - Show sensitivity
towards environmental issues.

é Demonstrate ethical awareness and empathy with the environment - Critically and

constructively analyze environmental education programs and activities.

DESCRIPTION OF CONTENTS: PROGRAMME

Fundamentals of numerical calculus.
Solution of linear and nonlinear equations.
Interpolation and approximation.
Derivation and integration.

Methods for ODEs and PDEs.

Numerical linear algebra.
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LEARNING ACTIVITIES AND METHODOLOGY
TRAINING ACTIVITIES

Lectures: these are systematic and orderly expository sessions of the subject's syllabus and selected problems are
solved in detail to exemplify the implementation of the theoretical contents. The objective is for students to acquire the
specific competences of each subject. 210 hours, 100% attendance.

Practical classes in the classroom: in these sessions, students work on the applications of the contents of the subjects,
including numerical examples, case analysis, data search, directed work, gamification sessions, etc. The objective is
to show students how to act. 50 hours, 100% attendance.

Practical laboratory classes and practices with computer media: students will carry out supervised experimental or
computational work in specialized laboratories in which they will put into practice the theoretical knowledge acquired in
the different subjects and learn to work safely in the laboratory. 150 hours, 100% attendance.

Individual and/or small group tutorials: this is a personalized attention to students, in person and where a professor
attends, facilitates and guides one or more students in the training process. They allow the teacher a more
individualized follow-up of each student's learning. 20 hours, 100% attendance.

Evaluation tests. 20 hours, 100% attendance.

Group study and work: consists of the preparation of seminars, problems, exercises, readings, data collection and
analysis, etc. to be presented or delivered in class by students working in groups, so that they acquire the ability to
work as a team and learn through interaction with their peers. 190 hours.

Study and individual autonomous work to develop self-learning skills. Includes the same activities of the group work,
but carried out individually. It also includes personal study (preparing exams, complementary readings, doing problems
and exercises), which is fundamental for autonomous learning. 240 hours: online tasks using information and
communication technologies, in order for students to acquire competencies in these technologies, in addition to those
of the subject. 50 hours.

Preparation of reports, writing of practical reports (laboratory, field, computer), writing of papers on current issues
related to the development and applications of science and technology, etc. 120 hours.

TEACHING METHODOLOGIES

Expository method: oral presentations by the teacher supported, if necessary, with computer material (PowerPoint,
videos, etc.). They provide the transmission of knowledge and activation of cognitive processes in the student.

Problem-based learning: development of active learning through problem solving, which confronts students with new
situations in which they have to search for information and apply new knowledge to solve problems.

Cooperative learning: fosters the development of autonomous learning through collaboration among peers.

ASSESSMENT SYSTEM
SISTEMA DE EVALUACION

Evaluacion continuada mediante diversos tipos de controles, individuales o en grupo, realizados en diferentes etapas
del curso. Ponderacién maxima 50%.

Examen final escrito. Ponderacion méaxima 80%.
Resolucién de problemas y casos practicos. Ponderaciéon maxima 50%.

Realizacion de trabajos e informes escritos, entrega de informes de practicas, entregas de trabajos complementarios,
ejercicios, casos, lecturas. Ponderacién maxima 50%.

Exposicién oral de trabajos realizados bien individualmente o en grupo, asi como su debate y discusion. Ponderacion
maxima 50%.

Asistencia y/o participacion en las clases tedricas, practicas en aula y en actividades presenciales individuales y en
grupo. Ponderacién maxima 50%.
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% end-of-term-examination: 60
% of continuous assessment (assigments, laboratory, practicals...): 40
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