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DEGREE COMPETENCES TO WHICH THE SUBJECT CONTRIBUTES

Specific:

14445. Recognize the biological bases and foundations of the plant and animal field in engineering: notions of genetics, biochemistry
and metabolism, physiology, organisms and environment, population dynamics, flows of matter and energy and changes in
ecosystems, biodiversity, principles of the kinetics of microbial growth and reactor theory.

14447. Obtain basic knowledge about the use and programming of computers, operating systems, databases and basic numerical
calculation and applied to engineering.

14451. Apply the fundamental concepts of statistics and randomness of physical, social and economic phenomena, as well as
uncertainty and decision-making techniques.

14452. Enhance the capacity of spatial vision and identify the techniques of graphic representation, topography, photogrammetry,
cartography, remote sensing and Geographic Information systems.

14453. Describe and apply the techniques of analysis of physical, chemical and biological parameters; Integrate the experimental
evidence found in field and / or laboratory data with the theoretical knowledge and interpret its results.

14454. Formulate the principles of fluid mechanics and the fundamentals of continuous medium mechanics.

14455. Identify the concepts and technical aspects linked to the conduit systems, both in pressure and in free sheet and apply them
to the water supply transport networks; pumping systems; unit networks; separative networks; Avenues prevention systems in urban
areas and analysis of tools for the recovery of altered river and coastal spaces.

14456. Describe the processes linked to the water cycle: atmospheric circulation and rain formation; rain transformation into runoff;
and apply them to surface and underground hydrology associated with avenues risk, surface water pollution, aquifer management and
groundwater pollution.

Generical:

14440. Identify, formulate and solve problems related to environmental engineering.

14441. Apply the functions of consulting, analysis, design, calculation, project, construction, maintenance, conservation and
exploitation of any action in the territory in the field of environmental engineering.

14442. To use in any action in the territory proven methods and accredited technologies, in order to achieve the greatest efficiency
respect for the environment and the protection of the safety and health of workers and users.

TEACHING METHODOLOGY

The subject consists of 3 hours a week of face-to-face classes in the classroom (large group) and 1 hour a week with half of the
students (medium group). They dedicate to theoretical classes 3 hours in big group, in which the profesorado exposes the concepts
and basic materials of the matter, presents examples and realizes exercises. 1 hour (middle group) is devoted to solving problems
with greater interaction with students and to laboratory practices. Practical exercises are carried out in order to consolidate general
and specific learning objectives. Support material is used in the format of a detailed teaching plan through the ATENEA virtual
campus: contents, programming of assessment and guided learning activities and bibliography. Specific software (R) is used.

Although most of the sessions will be given in the language indicated, sessions supported by other occasional guest experts may be
held in other languages.
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LEARNING OBJECTIVES OF THE SUBJECT

Knowledge is provided for data analysis, representation and treatment, as well as for solving uncertainty and statistical problems and

their application to scientific-technological subjects, as well as applied technological ones.

1. Perform data analysis of environmental engineering problems using computer tools that use the techniques studied.

2. Perform multiple linear regression analysis using computer programs.

3. Perform data simulations and transformation of random variables, as well as the study of probability distributions.

Statistics. Knowledge will be raised for data analysis, representation and treatment, as well as for solving statistical and uncertainty

problems and its application to scientific-technological subjects, as well as applied technological

STUDY LOAD
Type Hours Percentage
Hours medium group 15,0 10.00
Hours large group 30,0 20.00
Hours small group 15,0 10.00
Self study 90,0 60.00

Total learning time: 150 h

CONTENTS

Obtaining data

Description:
Obtaining data from environmental monitoring portals. Types of variables.

Specific objectives:
Obtaining data with the computer

Full-or-part-time: 2h 24m
Theory classes: 1h
Self study : 1h 24m

Data exploration

Description:

Exploratory data analysis

Location and dispersion. Averages, variability, quantiles and extremes.
Representation of the staggered sample distribution. Histograms.
Representation. Calculation and interpretation of the correlation.
Linear adjustment and prediction. Cyclic and polynomial trend

Full-or-part-time: 12h
Theory classes: 5h
Self study : 7h
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Probabilistic models

Description:

Definition and properties of elementary probability.

Definition. Probability distribution. Continuous and discrete variables. Density and probability function. Moments.

Uniform distribution, Bernoulli, binomial, geometric, hypergeometric. Fish

Uniform, exponential, gamma and beta distribution. Central limit theorem and normal distribution. Extreme asymptotic models.
Problems on probability models

Punctual processes in time (Bernoulli and Poisson). Return periods

Full-or-part-time: 48h
Theory classes: 14h
Practical classes: 6h
Self study : 28h

Parameter estimation

Description:

Samples. Estimation by the method of moments. Concept of likelihood. Maximum likelihood estimation. Bayes' estimation.
Properties of estimators.

Examples of estimation

Parameter estimation problems

Full-or-part-time: 19h 12m
Theory classes: 4h

Practical classes: 4h

Self study : 11h 12m

Hypothesis testing

Description:

Decision rules. Type I and II errors. Power.

Contrasts on mean and variance of normal populations. Distributions t, chi2, F, p-value.
Problems on hypothesis testing

Full-or-part-time: 24h
Theory classes: 4h
Practical classes: 6h
Self study : 14h

Linear regression and applications

Description:
Linear regression model and its extensions Hypothesis tests.
Multiple regression. ANOVA. Use of factors.

Full-or-part-time: 9h 36m
Theory classes: 4h
Self study : 5h 36m
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Evaluation

Description:
Practices on regression

Full-or-part-time: 28h 47m
Laboratory classes: 12h
Self study : 16h 47m

GRADING SYSTEM

The grade for the subject is obtained from the continuous assessment grades and the corresponding laboratory and/or computer
classroom grades. Continuous assessment consists of carrying out different activities, both individual and group, of an additive and
formative nature, carried out during the course (inside and outside the classroom). The laboratory teaching grade is the average of
the activities of this type. The assessment tests consist of a part with questions on concepts associated with the learning objectives of
the subject in terms of knowledge or understanding, and a set of application exercises. The course grade corresponds to 40% partial
exam, 50% final exam and 10% course follow-up.

Re-evaluation (RE)
Criteria for grading and admission to re-evaluation (RE):

Students failed in the ordinary assessment who have regularly sat the assessment tests of the failed subject will have the option to
take a re-evaluation test in the period set in the academic calendar. Students who have already passed the re-evaluation test of a
subject and students who have not handed in all the exercises/problems (Pr) and the assignments and reports (Tr) will not be able to
sit the re-evaluation test of a subject.

The re-evaluation (RE) will consist of a single exam covering the whole course content. The maximum mark for the re-evaluation will
be five (5.0) and the final mark for the course will be the maximum mark between the continuous assessment and the re-evaluation
exam, i.e. MAX(EO,RE).

The non-attendance of a student summoned to the re-evaluation test, held in the fixed period, may not give rise to the taking of
another test at a later date. Extraordinary assessments will be carried out for those students who, due to accredited force majeure,
have not been able to take any of the continuous assessment tests. These tests must be authorised by the corresponding Head of
Studies, at the request of the teacher responsible for the subject, and will be held within the corresponding teaching period.

EXAMINATION RULES.

If any of the laboratory or continuous assessment activities are not carried out in the scheduled period, it will be considered a zero
score. The tests will be carried out individually, with multiple choice questions that can be theoretical or problem type questions. The
exams can include short questions to be developed by the students and exercises to be solved.

BIBLIOGRAPHY

Basic:

- Devore, J. L.. Probability and Statistics for Engineering and the Sciences. 8a ed. Belmont, CA: Brooks/Cole, 2012. ISBN
9780840068279.

- Ang, A. H-S; Tang, W.H. Probability concepts in engineering. Emphasis on Applications to Civil and Enviromental Engineering. 2nd
ed. New York: Wiley, 2007. ISBN 9780471720645.

- Devore, J.L.; Berk, K.N. Carlton, Matthew A. Modern mathematical statistics with applications. 3rd ed. Cham, Switzerland: Springer,
2021. ISBN 9783030551582.

- Ang, A.H-S.; Tang, W.H. Probability concepts in engineering: emphasis on applications in civil & environmental engineering. 2nd ed.
New York: Wiley, 2007. ISBN 9780471720645.

- Kottegoda, N.T.; Rosso, R. Applied statistics for civil and environmental engineers [on line]. 2nd ed. Oxford: Blackwell, 2008
[Consultation: 28/10/2020]. Available on: https://ebookcentral.proquest.com/lib/upcatalunya-ebooks/detail.action?docID=428240.
ISBN 9781405179171.

Date: 19/11/2023 Page: 4 /5


https://ebookcentral.proquest.com/lib/upcatalunya-ebooks/detail.action?docID=428240

UNIVERSITAT POLITECNICA
DE CATALUNYA

BARCELOMNATECH

Complementary:
- DeGroot, M.H.; Schervish, M.J. Probability and statistics. 4th ed. Boston: Pearson, 2012. ISBN 9780321709707.

Date: 19/11/2023 Page:5/5



