
 

Master en Science et Techniques : 

Artificial Intelligence & Computer 
Engineering  
 

Note importante : La langue d'enseignement de ce master est l'anglais, préparant 
ainsi les étudiants à évoluer dans un contexte technologique et professionnel 
international. 

Objectifs 

1. Master the Mathematical and Theoretical Foundations of AI 

• Mathematical & Algorithmic Foundations: Acquire a comprehensive mastery of 
linear algebra, probability, statistics, and optimization methods (including 
Metaheuristics). 

• Learning Theory: Distinguish and deeply understand the mechanisms behind 
Supervised, Unsupervised, and Reinforcement Learning paradigms. 

• Multi-Agent Systems: Grasp the theory and design principles behind collaboration 
and problem-solving among multiple autonomous AI agents tasked with resolving 
complex tasks. 

2. Advanced Modeling and Application Development 

• Deep Learning & Generative AI: Develop the practical ability to construct complex 
deep neural networks and manipulate advanced generative using modern techniques 
like Fine-tuning and RAG. 

• Computer Vision: Design and deploy high-performance applications for image 
recognition, object detection, and video segmentation. 

• Natural Language Processing (NLP) & Text Mining: Extract actionable insights, 
conduct sentiment analysis, and perform text mining operations on large volumes of 
unstructured textual data. 

3. Enterprise Engineering and Infrastructure Integration 

• End-to-End AI Architecture: Understand and design the entire lifecycle of 
intelligent systems, covering everything from high-throughput data ingestion pipelines 
to final user interfaces. 



 
• MLOps (Machine Learning Operations): Automate the deployment, scaling, 

continuous monitoring, and proactive maintenance of models in production 
environments using tailored CI/CD pipelines for AI. 

• High-Performance Computing & Big Data: Optimize code and algorithms for 
massive parallel computing platforms (GPUs/TPUs) to minimize model training times, 
while effectively navigating distributed big data ecosystems (Hadoop, Spark) and 
large-scale storage. 

• Smart Applications & IoT: Build smart ecosystem architectures by seamlessly 
integrating streaming data from connected Internet of Things (IoT) devices and 
deploying robust recommendation systems. 

4. Secure and Ethical AI Deployment 

• Cybersecurity for AI: Identify, analyze, and mitigate vulnerabilities specific to AI 
models, implementing strict defense protocols and security standards to ensure robust, 
ethical, and safe system behavior. 

 

CONNAISSANCES 

●    Mathematical and Algorithmic Foundations: Mastery of linear algebra, probability, 
statistics, and optimization methods (Metaheuristics) necessary for fine-tuning models. 

●      AI System Architecture: Understanding end-to-end design of intelligent systems (AI 
System Design), from data ingestion to the user interface. 

●      Learning Theory: Distinguishing between supervised, unsupervised, and 
Reinforcement Learning. 

●      Big Data Ecosystem: Understanding distributed architectures (Hadoop, Spark) and 
large-scale storage. 

●      Security and Ethics: Knowledge of vulnerabilities specific to AI models 
(adversarial attacks) and protection protocols (Cybersecurity for AI). 

●      Multi-agent AI: Understanding collaboration between multiple autonomous agents to 
solve complex problems. 



 

COMPETENCES 

Modeling and Development 

●      Deep Learning & GenAI: Ability to build deep neural networks and manipulate 
generative models (such as GPT or Stable DiHusion) via Fine-tuning or RAG 
(Retrieval-Augmented Generation). 

●      Computer Vision: Developing applications for image recognition, object 
detection, and video segmentation. 

●      NLP & Mining: Extracting insights, sentiment analysis, and text mining from 
unstructured data. 

Engineering and Infrastructure 

●      MLOps (Machine Learning Operations): Automating deployment, monitoring, 
and maintenance of models in production (CI/CD for AI). 

●      HPC (High-Performance Computing): Code optimization for parallel computing 
on GPU/TPU to reduce training time. 

●      Smart Apps & IoT: Developing intelligent applications integrating data from 
connected objects and recommendation systems. 

DÉBOUCHÉS DE LA FORMATION 

• Doctorant (Ph.D. Student)  
• AI Research Scientist 
• Ingénieur de Recherche 
• Chercheur en IA Appliquée 

 

CONDITIONS ET MODALITES D’ACCES 

Diplômes requis : 
• Licence en Sciences et Techniques 
• Licence des études fondamentales 
• Licence professionnelle 
• Licence (parcours d'excellence) 

 



 
Prérequis pédagogique de la filière : 

• Informatique (Algorithmique et programmation, bases de données, systèmes et 
réseaux) 

• Anglais 

Modalités d’accès : 

✔Étude du dossier : 

• Mentions 
• Nombre d’années d’études 
• Notes des matières principales 
• Année d’obtention du baccalauréat  

✔Examen écrit : Développement, bases de données, réseaux, anglais. 
 

COORDONNATEUR DE LA FORMATION : 
Prof. Aziz OUAARAB 

E-mail : a.ouaarab@uca.ac.ma 

LIEN DE PREINSCRIPTION : https://e-candidature.uca.ma/ 

CONTENU DE LA FILIERE : 
Code du module Intitulé du module 

Semestre 1 AI System Design 

Data analysis 

Big Data Ecosystem 

Mathematical Foundations for AI 

Computer vision 

Machine Learning & reinforcement learning 

Communication Scientifique Et Design Méthodologique 1 

Semestre 2 Data Driven Business Intelligence 

Natural Language Processing 

Mobile App development 

mailto:a.ouaarab@uca.ac.ma
https://e-candidature.uca.ma/


 
Deep Learning & Generative AI 

Recommender systems & IoT 

AI Trends 

Communication Scientifique Et Design Méthodologique 2 

Semestre 3 Cybersecurity for AI 

MLOps 

Metaheuristics 

Parallel Programming & HPC for AI 

Agentic AI & Multi_agent systems 

Économie d'entreprise et gestion 

Digital Transformation & AI Strategy 

Semestre 4 
Projet de fin d'études (PFE)  

 

 


