
DESCRIPTION OF THE COURSE

Name of the course: 

Mathematics 3
Code: BpIEe20  Semester:  3  

Type of teaching: 

Lectures (L) 

Seminars (S) 

 

Hours per semester: 

L – 22 hours 

S – 16 hours 

 

Number of credits:  4  

LECTURER(S):   

Assoc. Prof. Vasil Petrov, PhD ( FME) , tel.: 032 659 680 email: vasil_petrov@tu-plovdiv.bg 

Technical University of Sofia-Branch Plovdiv 

Technical University of Sofia 

COURSE STATUS IN THE CURRICULUM: Compulsory subject from the curricula for 

training of students to obtain Bachelor's degree, specialty “Industrial Engineering”,   5.13 General 

engineering, Field 5 Technical Sciences. 

AIMS AND OBJECTIVES OF THE COURSE: Getting some basic knowledge about functions 

of several variables, especially the methods for solving extremal problems – critical points, 

Lagrange multipliers. Learning basic facts about power series and Fourier series. Getting 

acquainted with Laplace and Fourier transforms and their applications.  

DESCRIPTION OF THE COURSE: Main topics: functions of several variables: partial 

derivatives, gradients, directional derivatives, critical points, the method of Lagrange multipliers, 

Least Squares method; power series: convergence, sum, Taylor and Maclaurin series; Fourier 
analysis: Fourier series and Fourier transform; operational calculus: Laplace transform and its 

applications for solving ODE and systems of ODE.  

PREREQUISITES: Mathematics 1 (BpIEe01), Mathematics 2 (BpIEe10.  

TEACHING METHODS: Lectures and Seminars. 

METHOD OF ASSESSMENT: Written exam. 

INSTRUCTION LANGUAGE: English 

BIBLIOGRAPHY:  
1. Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons, 10th ed., 2018
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DESCRIPTION OF THE COURSE 
 

Name of the course: 

Fluid Mechanics 
Code: BpIEe29 

 

Semester: IV 
 

  

Type of teaching: 

Lectures (L) 

Tutorials (T) 

Laboratory works (LW) 

 

Hours per semester: 

L – 15 hours 

T – 15 hours 

LW - 15 hours 

Number of credits: 

4 
 

  

 

LECTURERS:  

Assoc. Prof. Eng. Hristian Panayotov (FME), phone: +359 32 659 518, е-mail: hristian@tu-plovdiv.bg 

Emil Toshkov PhD, phone: +359 32 659 513, е-mail: emtoshkov@tu-plovdiv.bg 

Assist. Prof. Eng. George Djurkov (FME), phone: +359 32 659 622, e-mail: george.djurkov@tu-plovdiv.bg 

Technical University of Sofia, branch Plovdiv 

COURSE STATUS IN THE CURRICULUM: Compulsory subject from the curriculum of 

students to obtain Bachelor's degree in specialty Industrial Engineering, Faculty of Electronics 

and Automation, Technical University of Sofia, branch Plovdiv,  Professional orientation 5.13. 

General Engineering,  Field 5 Technical Sciences. 

AIMS AND OBJECTIVES OF THE COURSE: The program is organized so that to build both 

theoretical background and practical skills necessary for understanding and further studies in the 

field of applied fluid dynamics and theoretical predictions. Special attention is paid to recent 

achievements in flow measurements and computational fluid dynamics. The program is correlated 

with the other subjects (inputs and outputs) related to Fluid Mechanics. 

DESCRIPTION OF THE COURSE: The main topics concern: Basic characteristics of fluids: 

continuity, density, compressibility, viscosity; Newtonian and nonnewtonian fluids.  Fluid statics: 

mass and surface forces; pressure and pressure gradient; fluid equilibrium; fluid under 

acceleration; pressure measurements. Fluid kinematics: Lagrangian and Eulerian flow description; 

substantial derivative; flow patterns - streamlines, streaklines, pathlines; streamline coordinates; 

fluid element kinematics; linear motion and deformation; angular motion and deformation. Fluid 

dynamics fundamental equations: mass conservation - continuity equation; conservation of linear 

momentum; the linear momentum equation, the moment of momentum equation; energy 

conservation; inviscid flow dynamics - Euler’s equation of motion; the Bernoulli equation for 

irrotational flow. Viscous flow dynamics: Newtonian stress-deformation relationships; the 

Navier-Stokes equations. Dimensional analysis: Π-theorem; modelling and similitude; laminar 

and turbulent flow; the Reynolds equations. Pipe flows: head losses; flow over immersed bodies -  

lift and drag concepts; boundary layer; the Prandtl equation. 

PREREQUISITES: Physics, Mechanics, Mathematics, Informatics and computer practice. 

TEACHING METHODS: Lectures, using slides, case materials and examples from Internet; 

solving problems; laboratory works in teams; protocols - preparation and defense. 

METHOD OF ASSESSMENT: One one-hour assessment at the mid of the semester (20%), 

laboratories (30%), exam at the end of the term(50%). 

INSTRUCTION LANGUAGE:  English 

BIBLIOGRAPHY:  



1.  B. S. Massey, Mechanics of Fluids, 8-th edition, 2006, Chapman & Hall, London. 

2.  White F. M., Fluid Mechanics, 7-th edition 2010, McGraw Hill Book Company, e-book: 

www.mhhe.com/engcs/mech/white. 

3.  Munson B. R., D. F. Young, T. H. Okushi, Fundamentals of fluid Mechanics, John Wiley & 

SonsInc., New Yourk, ISBN 0-471-57958-0, 1994. 

4.  Furness R. A. Fluid flow measurements, Logman Group UK Ltd., ISBN 0-582-03165-6, 

1990. 

5  J. F. Douglas and R. D. Matthews, Solving Problems in Fluid mechanics, Vol. 2, 1996, 

Longman Sci. &Tech., England.  

6  S. Tabakova, S. Radev, Fluid Mechanics, Sofia, TU-Sofia, 2011 (in Bulgarian). 

7  Multimedia Fluid Mechanics DVD-ROM, 2nd Edition 2008, Edited by G. M. Homsy, 

University of California, Santa Barbara. 
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DESCRIPTION OF THE COURSE

Name of the course:

Measurement and Instrumentation II
Code: BpIEe32 Semester: 4

Type of teaching:

Lectures (L)

Laboratory work (LW)/Seminars (S)

Course work (CW)

Hours per semester:

L – 15 hours

S – 0 hours

LW – 30 hours

Number of credits: 4

LECTURER(S):
Assoc. Prof. Eng. Stanimir Stefanov, PhD (FEA), tel.: 032659512, e-mail: glasst@tu-plovdiv.bg

Assoc. Prof. Eng. Dimitar Spirov

Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Mandatory course in the curriculum for students 

pursuing a Bachelor's degree, specialization in "Industrial Engineering," professional field 5.13. 

General Engineering, area 5. Engineering Sciences.

AIMS AND OBJECTIVES OF THE COURSE: To provide fundamental knowledge of the 

theory of measurements and the principles of measuring non-electrical quantities. In addition to 

classical measurement methods, modern methods and tools for measurement are also covered. 

The ultimate goal is for students to become familiar with the most important aspects of measuring 

equipment that will be used in the near future.

DESCRIPTION OF THE COURSE: Main topics: Sensors – strain gauges, inductive, 

capacitive, temperature, piezoelectric, optical, and others. Intelligent sensors; Measurement of 

linear and angular displacements; Measurement of mechanical stress and force; Pressure 

measurement; Flow measurement – using differential pressure, variable cross-section, 

electromagnetic, ultrasonic, and other methods; Level measurement – using capacitive, radiation, 

and pressure sensors; Temperature measurements.

PREREQUISITES: Physics, Electrical Engineering, Electronics, Control Theory, Technical 

Means of Automation, Computer Science.

TEACHING METHODS: The lectures are illustrated with slides, while the laboratory exercises 

are conducted using educational models. The exercises are carried out in groups, with preparation 

and defense of reports.

METHOD OF ASSESSMENT: A two-hour written exam at the end of the semester)

INSTRUCTION LANGUAGE: English

BIBLIOGRAPHY: 1.Kolev N., I. Petrov (edited by-), Measurement and Instrumentation, TU - Sofia, 

1998; 2. Kolev N. (edited by-), Laboratory Manual on Measurement and Instrumentation , TU - Sofia, 

1999; 3. Doebelin E. O., Measurement Systems, Mc.Graw-Hill Book Co., Singapore, 1990; 4. Jones L. D., 

A. F.Chin, Electronic Instruments and Measurement, Prentice Hall, USA,1992; 5. Feedback Instruments 

Ltd - Manuals 2942, 342A/B, EEC470/1/2/3/4/7, UK, 1996.
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DESCRIPTION OF THE COURSE

Name of the course: 

Operations Research
Code: BpIEe34 Semester: 4 

Type of teaching: 

Lectures (L) 

Seminars (S) 

 

Hours per semester: 

L – 26 hours 

S – 15 hours 

 

Number of credits: 4 

LECTURER(S):   

Assoc. Prof. Vasil Petrov, PhD ( FME) , tel.: 032 659 680 email: vasil_petrov@tu-plovdiv.bg 

Technical University of Sofia-Branch Plovdiv 

Technical University of Sofia 

COURSE STATUS IN THE CURRICULUM: Compulsory subject from the curricula for 

training of students to obtain Bachelor's degree, specialty “Industrial Engineering”,   5.13 General 

engineering, Field 5 Technical Sciences. 

AIMS AND OBJECTIVES OF THE COURSE: The students get familiar with the basic methods 

and algorithms in Operations Research, and their applications in engineering and management.  

DESCRIPTION OF THE COURSE: Main topics: Network models and algorithms: minimum 

spanning tree, shortest path problems, Chinese postman problem, maximum flow – Ford-Fulkerson 

algorithm, PERT and CPM models; Linear programming: statement of the basic problem, 

graphical solution in the case of two variables, simplex method, the M-technique, transportation 

problem; dynamic programming. 

PREREQUISITES: Linear algebra (Mathematics 2 (BpIEe10)), Graph theory.  

TEACHING METHODS: Lectures and Seminars. 

METHOD OF ASSESSMENT: The assessment is based on several written homeworks, done 

during the semester. 

INSTRUCTION LANGUAGE: English 

BIBLIOGRAPHY:  
1. Dieter Jungnickel, Graphs, Networks and Algorithms, Springer, 2nd ed., 2005 

2. Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons, 10th ed., 2018 . 

3. L. R. Foulds, Combinatorial optimization for undergraduates, Springer, 1984 

.
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