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SCOPUL DISCIPLINEI

COURSE PURPOSE

Scopul disciplinei este de a fixa principiile
fundamentale ale finvatarii automate si ale
inteligentei artificiale, prin intelegerea principalelor
tipuri de invatare (supervizatd, nesupervizata si semi-
supervizatd), precum si prin utilizarea algoritmilor
reprezentativi de regresie, clasificare si grupare
pentru rezolvarea problemelor practice. Disciplina
urmareste formarea competentei de a utiliza limbajul
de programare Python si bibliotecile specifice pentru
analiza si  prelucrarea datelor, de a evalua
performantele modelelor de inteligenta artificiala
prin metrici si tehnici adecvate, precum si de a
preveni situatii de tip overfitting si underfitting.

The aim of the course is to consolidate the
fundamental principles of machine learning and
artificial intelligence by understanding the main types
of learning (supervised, unsupervised, and semi-
supervised), as well as by using representative
regression, classification, and clustering algorithms to
solve practical problems. The course also aims to
develop the competence to use the Python
programming language and its specific libraries for
data analysis and processing, to evaluate the
performance of artificial intelligence models using
appropriate metrics and techniques, and to prevent
overfitting and underfitting situations.

CERINTE PREALABILE

PREREQUISITES

Algebra liniard, geometrie analitica si diferentiala;
Grafica asistata de calculator, Programarea
calculatoarelor si limbaje de programare; Fizica;
Teoria circuitelor electrice I, II; Prelucrarea numerica
a semnalelor; Metode numerice.

Linear Algebra, Analytic and Differential Geometry,
Computer-Aided Graphics, Computer Programming
and Programming Languages, Physics, Theory of
Electrical Circuits | and Il, Digital Signal Processing,
Numerical Methods.

OBIECTIVE

OBIJECTIVES

e Aplicarea conceptelor matematice si informatice
fundamentale (algebra liniara, structuri de date,
programare Python) in dezvoltarea si implementarea
solutilor de inteligenta artificiala si fTnvatare
automata.

¢ Implementarea si utilizarea algoritmilor de invatare
automata (regresie liniara si logistica, arbori de
decizie, K-means, DBSCAN) pentru rezolvarea
problemelor practice de analiza si clasificare a
datelor.

e Evaluarea si validarea performantelor modelelor de
inteligenta artificiala folosind metrici standard si
tehnici specifice, cu identificarea si prevenirea
situatiilor de overfitting si underfitting.

¢ Applying fundamental mathematical and computer
science concepts (linear algebra, data structures,
Python programming) in the development of artificial
intelligence and machine learning solutions.

e Implementing and using machine learning
algorithms (linear and logistic regression, decision
trees, K-means, DBSCAN) to solve practical data
analysis and classification problems.

e Evaluating and validating the performance of
artificial intelligence models using standard metrics
and specific techniques, with the identification and
prevention of overfitting and underfitting situations.

CONTINUT CURS

LECTURE CONTENT
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1. Introducere in inteligenta artificiala

2. Elemente de algebra liniara utilizate in Al

3. Limbajul de programare Python — concepte
fundamentale, structuri de date, functii

4. Bibliotecile Python pentru stiinta datelor:
NumPy, Pandas, Matplotlib

5. Introducere in invatarea automata: concepte,
tipuri de invatare (supervizatd, nesupervizata,
semi-supervizata)

6. Algoritmi de regresie: regresie liniard si
logistica

7. Arbori de decizie si metode de clasificare

8. Algoritmi de grupare: K-means, DBSCAN

9. Evaluarea modelelor Al — metrici, validare,

overfitting/underfitting

10. Aplicatii practice in inteligenta artificiala:
recomandare, clasificare imagini, analizda a
datelor

1. Introduction to Artificial Intelligence
2. Linear Algebra Elements Used in Al

3. Python Programming Language -
Fundamental Concepts, Data  Structures,
Functions

4. Python Libraries for Data Science: NumPy,
Pandas, Matplotlib

5. Introduction to Machine Learning: Concepts,
Types of Learning (Supervised, Unsupervised,
Semi-Supervised)

6. Regression Algorithms: Linear and Logistic
Regression

7. Decision Trees and Classification Methods

8. Clustering Algorithms: K-Means, DBSCAN

9. Evaluation of Al Models — Metrics, Validation,

Overfitting/Underfitting
10.  Practical Applications in  Artificial
Intelligence: Recommendation, Image

Classification, Data Analysis

METODE DE EVALUARE

EVALUATION METHODS

Verificare Verification
COMPETENTE DOBANDITE ACQUIRED COMPETENCIES
e Aplicarea principiilor fundamentale ale|e Applying the fundamental principles of

fnvatarii automate si ale inteligentei artificiale in
rezolvarea problemelor tehnice.

e Utilizarea limbajului de programare Python si a
bibliotecilor specifice pentru extractia, analiza si
prelucrarea datelor.

¢ Implementarea si aplicarea algoritmilor de
invatare automata (regresie liniara si logistica,
arbori de decizie, K-means, DBSCAN) in contexte
practice.

e Evaluarea performantelor modelelor de
inteligenta artificiala utilizand metrici standard si
metode adecvate de validare.

machine learning and artificial intelligence in
solving technical problems.

¢ Using the Python programming language and
specific libraries for data extraction, analysis and
processing.

¢ Implementing and applying machine learning
algorithms (linear and logistic regression,
decision trees, K-means, DBSCAN) in practical
contexts.

e Evaluating the performance of artificial
intelligence models using standard metrics and
appropriate validation methods.
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