MICROSOFT TRAINING

Quantum Computing Azure
Course

Master quantum computing fundamentals on Azure. Learn to develop and implement quantum
algorithms for future-ready solutions.

DURATION LEVEL FORMAT
48 hours Intermediate Instructor-Led

- Globally Recognized Certification - Expert-Led Hands-On Training - Flexible Scheduling
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I COURSE OVERVIEW

Unlock the future of computation with the Microsoft Quantum Computing Azure Course, an intermediate-level program
designed to equip IT professionals with the fundamental theories and practical skills required for quantum development on
Microsoft's cloud platform. This course demystifies the complex world of quantum mechanics and its application in
computing, guiding you through the principles of qubits, superposition, entanglement, and quantum gates. You'll gain
hands-on experience with Q#, Microsoft's quantum programming language, and the powerful Azure Quantum service,
enabling you to craft and execute quantum algorithms using real quantum hardware and simulators accessible via the
cloud. This program is ideal for developers, data scientists, and researchers eager to harness the exponential power of
guantum computing. By the end of this intensive 48-hour training, you will be proficient in leveraging Azure's robust
infrastructure to build and deploy quantum solutions, positioning you at the forefront of this revolutionary technological shift.
The course emphasizes practical application, ensuring you can translate theoretical knowledge into tangible, cloud-based
quantum projects. This expertise is not just about understanding a new technology; it's about future-proofing your career
and contributing to groundbreaking innovations in fields like drug discovery, material science, financial modeling, and
artificial intelligence, where classical computers reach their limits.

Duration 48 hours
Level Intermediate
Vendor Microsoft

I COURSE CURRICULUM

01 Module 1: Foundations of Quantum Computing and Azure Quantum

- Introduction to Quantum Computing: History and Potential

- Quantum Mechanics for Computing: Qubits, Superposition, Entanglement
- Quantum Gates and Circuits: Building Blocks of Quantum Programs

- Overview of Microsoft Azure Quantum Service

- Setting Up Your Azure Quantum Development Environment

02 Module 2: Quantum Programming with Q# Fundamentals

- Introduction to Q# Language Syntax and Structure

- Basic Quantum Operations and Intrinsic Functions in Q#
- Writing Your First Quantum Programs

- Quantum Measurement and Probabilistic Outcomes

- Working with Azure Quantum Simulators

03 Module 3: Core Quantum Algorithms and Circuit Design

- Implementing Simple Quantum Algorithms (e.g., Deutsch-Jozsa)
- Introduction to Grover's Search Algorithm (Conceptual)

- Understanding Quantum Fourier Transform and its Applications
- Building and Optimizing Quantum Circuits in Q#

- Analyzing Quantum Program Performance

04 Module 4: Developing and Deploying on Azure Quantum

- Using the Azure Quantum Workspace and Notebooks

- Submitting Quantum Jobs to Azure Quantum Providers

- Accessing and Utilizing Different Quantum Hardware Backends (e.g., lonQ, Quantinuum)
- Debugging and Error Handling in Quantum Programs
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- Resource Estimation and Cost Optimization on Azure Quantum

05 Module 5: Quantum Machine Learning and Optimization

- Introduction to Variational Quantum Eigensolver (VQE)

- Quantum Approximate Optimization Algorithm (QAOA)

- Hybrid Quantum-Classical Algorithms on Azure

- Applying Quantum Techniques to Optimization Problems

- Overview of Quantum Machine Learning Libraries in Azure

06 Module 6: Advanced Topics and Real-World Applications

- Introduction to Quantum Error Correction (Conceptual)

- D-Wave Quantum Annealing and its Use Cases

- Case Studies: Quantum Computing in Finance, Healthcare, Materials Science
- Future Trends and Research Directions in Quantum Computing

- Ethical Considerations and Societal Impact of Quantum Technologies

I CAREER PATHWAYS

Graduates of this program are prepared for the following roles:

> Azure Quantum Solutions Architect
> Quantum Algorithm Developer (Cloud Focus)

> Quantum Machine Learning Engineer

I FREQUENTLY ASKED QUESTIONS

Q: What are the recommended prerequisites for an intermediate-level course in Quantum Computing on
Azure?

To get the most out of this intermediate-level course, participants should have a strong grasp of linear algebra,
fundamental Python programming skills, and a foundational understanding of classical computing concepts. While not
strictly required, prior exposure to cloud platforms, particularly Microsoft Azure, will be beneficial for navigating the
environment more quickly.

Q: How does this course prepare me for practical application of quantum computing in a professional
setting, specifically using Azure?

This course is intensely practical, providing extensive hands-on experience with Q# and the Azure Quantum platform. You
will learn to write, simulate, and execute quantum algorithms, and most importantly, submit jobs to actual quantum
hardware via Azure. The curriculum focuses on leveraging Azure's infrastructure for quantum development, including
integrating with classical compute resources for hybrid solutions, thus preparing you for real-world cloud-based quantum
development roles and projects.

Q: Will I gain experience with different types of quantum hardware through this Azure-focused course?

Yes, the Azure Quantum platform provides a unified interface to access a variety of quantum hardware providers (e.g.,
lonQ, Quantinuum, D-Wave) and different quantum modalities (ion traps, superconducting qubits, quantum annealers).
While the course emphasizes development in Q# and utilization of Azure's powerful simulators, it specifically covers
submitting jobs to these diverse hardware backends available through Azure Quantum, giving you valuable exposure to
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the practicalities and nuances of working with real quantum devices.

I ABOUT COMPUTER PRIDE

‘ .0'.‘ East Africa’'s Premier IT Training Center
computerpride

With over 15 years of excellence, Computer Pride delivers globally recognized certification programs from leading
technology vendors. Located on Kenyatta Avenue in Nairobi's CBD, our state-of-the-art facilities and expert instructors
have empowered thousands of professionals across East Africa.

15+ 10,000+ 50+

Years of Excellence Professionals Trained Vendor Certifications

READY TO ENROL?

Take the next step in your technology career.

1st Flir, ICEA Building info@computer-pride.co.ke +254 705 900 900
Kenyatta Ave, Nairobi
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