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SUMMARY

Previous knowledge and recommendations

Understanding the concepts and results related to Single-variable Calculus and Ordinary Differential Equations. Proficiency and ease with the
techniques of both disciplines. Knowledge of Mathematica software and its application to Calculus and Ordinary Differential Equations. Basic
programming notions. Students with specific educational support needs must personally notify the Student Support Service to proceed, if

applicable, with the corresponding curricular adaptation.

Prerequisites

CONTENT DESCRIPTION

Although there are no legal prerequisites to take this course, it's recommended that students have successfully completed Mathematics | and Il
from the first year of the degree program.
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Theory

Topic 1. Introduction. Prior concepts.

Topic 2. Functions of several variables. Escalar fields. Vectorial fields. Curves and surfaces. Level sets.

Topic 3. Differentiation of multivariate functions. Partial derivatives. Jacobian matrix. Chain rule. Directional derivatives. Nabla operator.
Applications.

Topic 4. Differential geometry of parameterized curves and surfaces.

Topic 5. Multivariate integration. Change of variable. Applications.

Topic 6. Line and surface integral for scalar and vectorial fields. Reparameterizations. Applications.

Topic 7. Theorems of Green, Gauss and Stokes. Applicatons.

Practice
Topic 8. Partial differential equations. Classical equations. Fourier series.

TEACHING METHODOLOGIES AND FORMATIVE ACTIVITIES

Teaching methodologies

45 hours of regular classes in classroom. The CB1R and CBB1R competencies and R12 teaching result will be developed.
15 hours of classes in computer classroom with the software Mathematica. The CB1R competency and R12 teaching result will be
developed.

Training activities

«  Large groups expository classes (theoretical blackboard classes): 45 hours.
Small groups practical classes (computers classroom): 15 hours. Attendance at practical classes is mandatory to pass the
corresponding part of the syllabus.

Additional information

Large groups expository classes (theoretical blackboard classes): 45 hours.Small groups practical classes (computers classroom): 15 hours.
Attendance at practical classes is mandatory to pass the corresponding part of the syllabus.

ASSESSMENT METHODOLOGY

Assesment systems (specific)
Theoretical/practical exam (75%). To compute the grade of the exam the following two alternative situations are considered:

«  If the student fails more than 40% of the exam, the grade will be 0 (that is to say, if the exam is marked out of 7.5 points, students
must obtain at least 3 points for the exam to be considered, on the other hand if the exam is marked out of 10 points, 4 points are
necessary).

If the students pass 40% or more of the exam, they will obtain a grade between 3 and 7.5 points.

Completion of class assignments, cases and exercises (10%). This part will be graded with up to 1 point. The obtained mark will measure the
completion of exercises proposed by the teachers to the students which have to be delivered for evaluation before the exam of the official call
Ordinaria 1. The score obtained for this part (that will be considered continuous assessment) will be kept for the official call Extraordinaria 2
Laboratory/field/ICT practices in the computers/new technologies (15%). This part will be graded with up to 1.5 in the final mark. This item will be
evaluated by means of an exam in the computers classroom that will be programmed by the professors along the regular period of classes. The
score obtained for this part will be kept for the official call Extraordinaria 2.

Alternatively, the professor may propose a continuous assessment system that allows obtaining the points of the theoretical exam and the
laboratory practices throughout the course. Details of this system, if applicable, will be announced at the beginning of the course.

SUSTAINABLE DEVELOPMENT GOALS

Sustainable Development Goals

04 Educacién de calidad - 0DS04

Additional information
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To exercise our right to demand accountability from elected officials for their actions, to freedom of information, and to share our opinions with
elected representatives. To promote inclusion and respect for people of different ethnic backgrounds, religions, genders, sexual orientations, or
opinions.

BIBLIOGRAPHY

Bibliography

+ Marsden, Jerrold E. - (2004) - Célculo vectorial - Addison Wesley
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- Larson et al - (2006) - Calculo Il - McGraw-Hill Interamericana
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+ Schey, H. M. - (1997) - Div, grad, curl and all that: an informal text on vector calculus - Norton and Company

COMPETENCES / LEARNING AND TRAINING OUTCOMES

The course is part of the subject area "Matematicas”, the successful completion of which certifies that the following
competences or learning and training outcomes have been acquired:

Kind Code Description
General competences 135ACBB1 Capacity for solving mathematical problems that may arise in
engineering. Aptitude to apply knowledge about: linear algebra;
geometry; differential geometry; differential and integral
calculus; differential and partial differential equations;

numerical methods; numerical algorithmics; statistics and
optimization.

Core competences CB1 That students have demonstrated possession and
understanding of knowledge in an area of study that builds on
the basis of general secondary education, and is usually found
at a level that, while supported by advanced textbooks, also
includes some aspects that involve knowledge from the

forefront of their field of study.

STUDENTS WITH SPECIFIC NEEDS FOR EDUCATIONAL SUPPORT

Students with disabilities and/or Specific Needs for Educational Support (NEAE) may contact the Diversity Unit and
the Student Support and Grants Service to receive the necessary guidance and advice:

tps://www.ujaen.es/gobierno/vicigualdad/unidad-de-diversidad/alumnado-con-discapacidad-yo-neae

CONTINGENCY PLAN

The University of Jaén has established a unified regulatory framework to guarantee the continuity of the educational
service and the safety of the university community in the event of an emergency scenario being activated (health,
natural, or specific):

CLAUSES
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Data protection for session recording
Data controller: University of Jaén, Paraje Las Lagunillas, s/n; Tel. 953 212121; www.ujaen.es

Data Protection Officer (DPO): TELEFONICA, S.A.U.; Email: dpo@ujaen.es

Purpose of processing: To manage the appropriate recording of teaching sessions with the aim of enabling teaching
in a multimodal and/or distance learning scenario.

Retention period: Images will be retained for the periods legally provided for in current regulations.

Lawful basis: Data are processed based on compliance with legal obligations (Organic Law 6/2001, of December 21,
on Universities) and the consent granted by ticking the box provided for this purpose.

Data recipients (disclosures or transfers): Anyone who is going to access the different learning modalities.

Rights: You may exercise the rights of Access, Rectification, Erasure, Portability, Restriction of processing, Deletion
or, where applicable, Objection. To exercise these rights, you must submit a written request to the address indicated
above, addressed to the

Information, Registry and Electronic Administration Service of the University of Jaén, or by email to the provided
email address.

You must specify which of these rights you request to be fulfilled and, in turn, it must be accompanied by a
photocopy of your ID card or equivalent identification document. If acting through a representative, whether legal or
voluntary, you must also provide a document certifying such representation and their identification document.
Furthermore, should you consider your right to personal data protection to have been breached, you may lodge a
complaint with the Transparency and Data Protection Council of Andalusia www.ctpdandalucia.es

Data protection for online assessment
Data controller: University of Jaén, Campus Las Lagunillas, s/n, 23071 Jaén Data Protection Officer: dpo@ujaen.es

Purpose: In accordance with the Law on Universities and other current state and regional legislation, to conduct the
exams corresponding to the courses in which the student is enrolled. In order to prevent fraud during the exam, it will
be conducted in the video call modality, and University of Jaén staff may compare the image of the person taking the
assessment test with the student's photographic files from the time of enroliment. Likewise, with the purpose of
providing the assessment test with evidentiary content for the purposes of reviews or appeals, in accordance with
currentregulations, the assessment test will be recorded.

Lawful basis: compliance with legal obligations (Law on Universities) and other current state and regional
regulations.

Recipients: service providers who are owners of the platforms where the tests are conducted, with whom the
University of Jaén has signed the corresponding data access contracts.

Retention periods: those established in the applicable regulations. In the specific case of exam recordings, until the
final grade sheets are closed and the assessment test can no longer be reviewed or appealed.

Rights: you may exercise your rights of access, rectification, erasure, objection, deletion, restriction, andportability by
sending a written request to the postal or email address indicated above. In the event that you consider your rights to
have been breached, you may lodge a complaint with the Transparency and Data Protection Council of Andalusia
www.ctpdandalucia.es

COMMITMENT TO EQUALITY AND GENDER PERSPECTIVE

Within the framework of Organic Law 2/2023, of March 22, on the University System (LOSU), which reinforces
universities' commitment to equality and inclusion, this course will promote the incorporation of a gender
perspective. To this end, efforts will be made to highlight leading female authors in the bibliography, foster an
inclusive communication environment in the classroom, and reflect on how gender biases may have influenced the
development of this discipline. The following guides are available for this purpose: Guias de apoyo para perspectiva

de género.
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