POST GRADUATE PROGRAM IN DATA SCIENCE
(Course Curriculum)

Module No. Module Name Topics
Module 1 Introduction to Data Science 1. Understanding the basics of data science
2. Overview of data science lifecycle
3. Introduction to Python programming for data science
a. Variables and data types
b. Control structures (if, else, loops)
c. Functions and modules
4. Introduction to data visualization with Matplotlib and
Seaborn
a. Basic plotting techniques
b. Customizing plots
c. Plotting with Seaborn
5. Hands-on exercises and assignments
Module 2 Data Manipulation and Cleaning 1. Data acquisition techniques
a. Reading and writing data in different formats
(CSV, Excel, JSON, SQL)
b. Web scraping using Python libraries
(BeautifulSoup, Scrapy)
2. Data cleaning and preprocessing
a. Handling missing data
b. Removing duplicates
c. Datanormalization and scaling
d. Handling outliers
3. Exploratory Data Analysis (EDA)
a. Descriptive statistics
b. Data visualization for EDA
4. Hands-on exercises and assignments
Module 3 Machine Learning 1. Introduction to Machine Learning
Fundamentals a. Types of Machine Learning (Supervised,
Unsupervised, Semi-supervised, Reinforcement
Learning)
b. Supervised Learning algorithms (Linear
Regression, Logistic Regression, Decision Trees,
Random Forest, etc.)
2. Model evaluation and validation techniques
a. Cross-validation
b. Performance metrics (Accuracy, Precision,
Recall, F1-score, ROC Curve, AUC)
3. Feature engineering and selection
a. Handling categorical data
b. Feature scaling
c. Dimensionality reduction techniques (PCA, LDA)
4. Hands-on implementation of machine learning
algorithms
5. Model tuning and optimization techniques
Module 4 Advanced Machine Learning 1. Advanced supervised learning algorithms

Techniques

a. Support Vector Machines (SVM)
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b. Gradient Boosting Machines (XGBoost,
LightGBM)
c. Neural Networks (Introduction to deep learning)

2. Unsupervised learning techniques
a. Clustering algorithms (K-Means, Hierarchical
Clustering, DBSCAN)
b. Association rule mining (Apriori algorithm)
3. Recommendation systems
a. Collaborative Filtering
b. Content-based Filtering
4. Time series analysis
a. Introduction to time series data
b. Forecasting techniques (ARIMA, Exponential
Smoothing)
5. Hands-on projects and case studies
Module 5 Big Data and Spark 1. Introduction to Big Data and Hadoop ecosystem
a. HDFS (Hadoop Distributed File System)
b. MapReduce programming model
2. Introduction to Apache Spark
a. Spark architecture
b. Resilient Distributed Datasets (RDDs)
c. Spark transformations and actions
3. Data processing with Spark
a. Spark SQL
b. Spark Streaming
c. Machine Learning with Spark MLIlib
4. Hands-on projects using Spark
Module 6 Deep Learning and Neural 1. Introduction to deep learning
Networks a. Neural network basics
b. Activation functions
c. Loss functions
2. Building deep neural networks with TensorFlow and
Keras
a. Sequential and Functional API
b. Convolutional Neural Networks (CNNs)
c. Recurrent Neural Networks (RNNs)
3. Transfer learning and fine-tuning pre-trained models
4. Hands-on projects and case studies
Module 7 Natural Language Processing 1. Introduction to NLP
(NLP) a. Text preprocessing techniques
b. Tokenization
c. Stopwords removal
d. Stemming and Lemmatization
2. Text representation techniques
a. Bag of Words (BoW)
b. Term Frequency-Inverse Document Frequency
(TF-IDF)
c. Word embeddings (Word2Vec, GloVe)
3. Sentiment analysis
4. Named Entity Recognition (NER)
5. Hands-on projects and case studies
Module 8 Capstone Project 1. Identifying a real-world problem
2. Data collection and preprocessing
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Exploratory Data Analysis

Model selection and implementation
Evaluation and fine-tuning

Project presentation and documentation

Module 9 Industry Applications and 1. Data science in various industries (Healthcare, Finance,
Trends E-commerce, etc.)
2. Emerging trends in data science (Al Ethics, Responsible
Al, AutoML)

3. Career opportunities and growth paths in data science
4. Interview preparation and resume building tips

Module 10 Professional Development and 1. Effective communication skills

Soft Skills 2. Time management and prioritization
3. Teamwork and collaboration
4. Problem-solving and critical thinking skills
5. Building a professional online presence
Assessments e Regular quizzes and assignments after each module

e Mid-term and final examinations
e Evaluation of capstone project
e Feedback sessions for continuous improvement
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