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Python Programming for Engineers: From Basics to
Machine Learning Prep

Course Introduction:

Welcome to the Python Programming course tailored for engineers from diverse fields,
designed to equip you with foundational and intermediate skills necessary to become proficient
in Python. This course is structured to guide you from understanding basic syntax to mastering
essential programming concepts, all while providing practical applications and real-world
examples. Whether you have limited or no prior exposure to programming, this curriculum will
provide you with the tools and knowledge to succeed in programming and serve as a
prerequisite for your next class on Machine Learning Model Development.

Module 1: Introduction to Python

» Overview of Python Programming Language
Understand the history, evolution, and key features of Python, emphasizing why it is a preferred
language among developers and engineers alike.

» Setting Up the Python Environment
Learn how to install Python and configure your development environment using user-friendly
IDEs like PyCharm, VS Code, or Jupyter Notebook.

» Understanding Python Syntax and Structure

Grasp Python's simple syntax, including indentation, basic control structures, and conventions
that are crucial for writing Python scripts.

Module 2: Core Python Concepts

* Variables and Data Types
Discover Python’s dynamic typing system, how to define and use variables, and an overview of
essential built-in data types.

« Control Flow and Conditional Statements

Learn to construct if-else statements, loops, and other control flow mechanisms to manage the
execution of Python programs effectively.
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* Functions and Modular Programming

Understand the role of functions, how to define and use them, and the importance of writing
modular and reusable code.

Module 3: Data Structures in Python

* Introduction to Lists, Tuples, and Sets
Explore methods to store, access, and manipulate collections of data using Python’s versatile
list, tuple, and set data structures.

» Working with Dictionaries
Learn to use Python dictionaries for storing key-value pairs, facilitating efficient data retrieval
and manipulation.

* Basic Data Structure Operations

Familiarize yourself with common operations such as indexing, slicing, and iterating over data
structures for effective data handling.

Module 4: Introduction to Object-Oriented Programming

* Basic Principles of Object-Oriented Programming

Get acquainted with the fundamental concepts of classes and objects, and how they can be
applied in Python programming.

* Designing Simple Classes

Learn to define basic classes and instantiate objects to encapsulate
data and functionalities.

* Introduction to Inheritance

Understand how inheritance allows for the creation of hierarchical class structures, promoting
code reuse and efficiency.
Module 5: Error Handling and Exceptions

* Understanding Exceptions in Python

Gain insight into identifying and handling different types of exceptions to build robust Python
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applications.

*» Writing Robust Code with Basic Exception Handling

Implement try-except blocks to manage errors gracefully and improve program stability.

Module 6: File Handling and 1/O

» Working with Files in Python
Discover how to open, read, and write files, and understand the significance of file modes and
paths.

* Introduction to File Context Managers
Use context managers to efficiently manage file resources, ensuring proper closure of files after
operations.

» Basic CSV and JSON Operations

Learn simple techniques for handling CSV and JSON data formats, including reading and
writing operations.

Module 7: Practical Applications and Projects

 Developing a Basic Python Application
Apply your knowledge to develop a simple Python application, reinforcing the core concepts
learned throughout the course.

» Group Exercises and Collaborative Projects

Work with peers on introductory projects, fostering teamwork and problem-solving skills using
Python.

Module 8: Preparation for Machine Learning

* Introduction to Python for Data Analysis
Explore basic data analysis libraries like NumPy and Pandas that are crucial for handling data in
machine learning.

» Understanding Python's Role in Machine Learning

Learn about Python's applications in machine learning and how this course serves as a
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foundation for more advanced topics.

* Preparing for the Next Step: Machine Learning Model Development

Gain an overview of the skills and knowledge required for your upcoming course on Machine
Learning Model Development.

This curriculum is designed to provide a strong foundation in Python programming, preparing
you for a variety of challenges and opportunities in engineering and beyond, paving the way for
more advanced learning in data science and machine learning.



