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This book is a methodological guide for students, graduate students, teachers,
and engineers interested in designing, implementing, and analyzing intelligent
robotic systems. Special attention is given to water ecosystems as a key resource,
as well as to the integration of energy management systems and process automa-
tion. The publication combines theoretical foundations with practical recom-
mendations: system architecture development, design of control algorithms, use
of sensor networks, machine learning, and digital twins. Examples of laboratory
and research practicums, educational assignments, and comprehensive cases are
provided, allowing students to master data collection, visualization, analysis, and
optimization of system operations in real and simulated conditions. The book
develops skills in design, analytics, and implementation of robotic ecosystems,
providing an understanding of their role in future infrastructure and preparing
specialists for practical work in industry, housing and communal services, and
domestic applications.
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