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2. Pre-Requisites

In order to students achieve the described learning objectives, they must possess knowledge and skills that are supposed acquired from their pre-university
education:

e Knowledge: basic mathematical operations (powers, logarithms, fractions), polynomials, matrices, derivation, integration and graphic representation of
functions.
e Basic skills in managing computers.

Although there are no formal incompatibilities, for students who access a subject without having acquired the skills of the previous subjects, following the subject
will be much more costly and difficult both in terms of time and effort.

3. Justification in the curriculum, relation to other subjects and to the profession

This course provides students with the necessary skills to face and solve the problems that a graduate can find in their work, mainly related to the analysis and
treatment of data obtained empirically.

In addition, the concepts developed in this subject will be used later in compulsory subjects such as Electrical, Electronic and Automatic Technology,
Manufacturing and Industrial Control Systems, and Manufacturing Technology. Some of these concepts also appear in several elective subjects.

For the Engineer, Statistics will be an essential work tool in his/her daily work. The basic responsibility of an Engineer is to lead the continuous improvement of
quality and productivity in all processes that depend on him/her. But to improve processes it is necessary to change them, and these changes, if they are to be
rational, can only be the result of data analysis. How to generate data that has relevant information? How to extract, by means of the adequate analysis, said
information of the data? The answer to both questions is the object of Statistical Science and as a consequence every Engineer must know it and apply itin his
daily work.

4. Degree competences achieved in this course

Course competences
Code Description
Apply their knowledge to their job or vocation in a professional manner and show that they have the competences to construct and

cBo2 justify arguments and solve problems within their subject area.

CBO3 Be gble t<? ggther and process relevant information (usually within their subject area) to give opinions, including reflections on relevant
social, scientific or ethical issues.

CBo4 Transmit information, ideas, problems and solutions for both specialist and non-specialist audiences.

CBO05 Have developed the necessary learning abilities to carry on studying autonomously

CEBO1 Ability to solye mathematical problgms thgt may ar.ise in engin.eering. Ability to apply knowlgdge of Iin(.ea.r algebra; gegmgtry, differential
geometry, differential and partial differential equations, numerical methods, numerical algorithms, statistics and optimisation.

CGo3 Know!edgfe of basic and technological subjects to facilitate learning of new methods and theories, and provide versatility to adapt to
new situations.

CGo4 Ability to solve problems with initiative, decision-making, creativity, critical reasoning and to communicate and transmit knowledge,
skills and abilities in the field of industrial engineering.

CT02 Knowledge and application of information and communication technology.

CT03 Ability to communicate correctly in both spoken and written form.

5. Objectives or Learning Outcomes

Course learning outcomes
Description



Ability to express oneself correctly orally and in writing and, in particular ability to use the language of mathematics as a way of accurately expressing the
quantities and operations that appear in industrial engineering. Acquired habits of working in a team and behaving respectfully.

Knowledge and interpretation of the fundamental measures of descriptive statistics, approximate two-dimensional data by regression analysis, the fundamentals
of probability, estimating parameters of statistical models, constructing confidence intervals, testing hypotheses and making decisions.

Knowledge of the main approaches for solving by numerical methods, user level implementation of software packages for statistics, data processing,
mathematical calculation and visualisation, planning algorithms and programming using a high-level programming language, visualising functions, geometric
figures and data, designing experiments, analysing data and interpreting results.

6. Units / Contents

Unit 1: Descriptive Statistics: fundamentals, correlation and regression

Unit 2: Probability Calculus.

Unit 3: Statistical Inference: point estimation and confidence intervals, parametric and non-parametric hypothesis tests.
ADDITIONAL COMMENTS, REMARKS

Computer labs:

Lab 0: Introduction to the statistical software R and descriptive statistics.
Lab 1: Bivariate data, multivariate and linear regression.

Lab 2: Probability distributions and Central Limit Theorem.

Lab 3: Confidence intervals and hypothesis tests (one sample).

Lab 4: Two samples hypothesis tests.

Lab 5: Non-parametric hypothesis tests and analysis of variance.
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Related Competences
Training Activity Methodology (only degrees before RD |ECTS |Hours|As/Com|Description
822/2021)
Class Attendance (theory) [ON- Lectures CGo3 12 30l N _|Presentation of contents to the
SITE] students.
Problem solving and/or case Problem solving and exercises CB02 CB03 CB04 CB05 06 15l N _|Problem solving from a list of
studies [ON-SITE] 9 CEBO01 CG03 CG04 CT03 ’ available exercises.
' CB02 CB03 CB04 CB05 ) -
Class Atiendance (practical) [ON- |, ica) or hands-on activiies  |CEBO1 CG03 CG04 CTo2 | 04| 10| y| n|USing R statistical software for
SITE] problem solving.
CT03
Final exam consists of 5 exercises: 1
related with theme 1, 1 related with
. CB02 CB03 CB04 CB05 theme 2, 2 related with theme 3 and
Formative Assessment [ON-SITE] |Assessment tests CEBO1 CG03 CG04 CTO3 021 8 Y| Ylafinal exercise with theoretical and
practical test questions and related
with the R software.
For each hour received of theory,
. CB02 CB03 CB04 CB05 problem solving, labs, etc. Dedicate
Study and Exam Preparation [OFF- | o\ CEBO1CG03CG04CT02 | 36| 90 N|  -/1.5 hours (study to assimilate
SITE] A
CT03 contents, solve exercises to prepare
exams...)
Total: 6/ 150
Total credits of in-class work: 2.4 Total class time hours: 60
Total credits of out of class work: 3.6 Total hours of out of class work: 90

As: Assessable training activity
Com: Training activity of compulsory overcoming (It will be essential to overcome both continuous and non-continuous assessment).

8. Evaluation criteria and Grading System

. Non-
. Continuous . L

Evaluation System S — continuous |Description

evaluation*

Projects 10.00% 0.00% Continuous assessment: Mean of the projects elaborated by
the students.

Continuous assessment: Written exam with theoretical-practical
questions.

Final test 65.00% 75.00% Non-continuous evaluation: In addition to the written exam, the
student must submit and defend a paper based on a dataset
provided by the teachers.

Continuous assessment: Average of the evaluation sessions of

Assessment of activities done in the computer labs 25.00% 25.00% computerﬁlabs. .

Non-continuous assessment: Computer labs exam, the same
day as the final exam.
Total:) 100.00% 100.00%

According to art. 4 of the UCLM Student Evaluation Regulations, it must be provided to students who cannot regularly attend face-to-face training activities the
passing of the subject, having the right (art. 12.2) to be globally graded, in 2 annual calls per subject, an ordinary and an extraordinary one (evaluating 100% of
the competences).

Evaluation criteria for the final exam:
Continuous assessment:
Correct approach to solve the questions.



Correct results.
Correct written expression.

Minimum grade to pass the subject: 5 points out of 10.

Non-continuous evaluation:

Correct approach to solve the questions.

Correctresults.
Correct written expression.

Minimum grade to pass the subject: 5 points out of 10.

Specifications for the resit/retake exam:

Same as final exam.

Specifications for the second resit / retake exam:

Same as final exam.

9. Assignments, course calendar and important dates

Not related to the syllabus/contents

Total horas: 150

Hours hours
Class Attendance (theory) [PRESENCIAL][Lectures] 30
Problem solving and/or case studies [PRESENCIAL][Problem solving and exercises] 15
Class Attendance (practical) [PRESENCIAL][Practical or hands-on activities] 10
Formative Assessment [PRESENCIAL][Assessment tests] 5
Study and Exam Preparation [AUTONOMA][Self-study] 90
Global activity

Activities hours
Class Attendance (practical) [PRESENCIAL][Practical or hands-on activities] 10
Class Attendance (theory) [PRESENCIAL][Lectures] 30
Problem solving and/or case studies [PRESENCIAL][Problem solving and exercises] 15
Formative Assessment [PRESENCIAL][Assessment tests] 5
Study and Exam Preparation [AUTONOMA][Self-study] 90
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