DESCRIPTION OF THE COURSE

Name of the course: Code: MAT31 Semester: 3
Mathematics 111

Type of teaching: Hours per semester: Number of credits: 6
Lectures (L) L — 30 hours

Tutorials (T) T— 30 hours

LECTURER(S):

Assoc. Prof. Vasil Petrov, PhD (FME), tel.: 032 659 680, e-mail: vasil_petrov@tu-plovdiv.bg
Assist. Prof. Radka Koleva, PhD (FME), tel.: 032 659 651, e-mail: rkoleva@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory subject from the curricula for
training of students to obtain Bachelor's degree, specialties Mechanical Engineering and
Instrumentation, Mechatronics, Computer Modelling and Mechanical Engineering, Professional
orientation 5.1 Mechanical engineering; specialties Transport Machinery and Technology,
Aeronautical Engineering, Professional orientation 5.5 Transport, Navigation and Aviation, Field
5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: Familiarization the students with basic parts of
the mathematical analysis and neighbour mathematical disciplines necessary for application
disciplines.

DESCRIPTION OF THE COURSE: The main topics concern: Series, function series and Fourier
series. Some notions and basic theorems from the field theory — stream, divergence, circulation,
rotation of the vector field, Theorems of Green, Gauss and Stokes. Theorem for the independence
of the integral from the path; Function of one complex variable — limit of function, continuity,
derivative of function of one complex variable, analytic function. Cauchy-Riemann conditions
(equations), conformal mapping. Integration in the complex domain — linear integral, Cauchy
integral theorem, Cauchy integral formula and formula for derivatives. Power series expansion of
general analytic function (Taylor series). Classification of the isolated singularities and definition
of Laurent series and residues. Theorem for the residues. Application of residues to evaluation of
real integrals; Foundations of the operational calculus — Laplace transform — basic properties and
theorems. Applications — solving some classes differential and integral equations.

PREREQUISITES: Very good training in Mathematics | and II.
TEACHING METHODS: Lectures and Tutorials.

METHOD OF ASSESSMENT : Written examination.
INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: : : 1. Konextus na UTIMU, Bucmia maremaTuka, yactu Il u IV, Texauka, 1986,
2. Konextus Ha UTIMU, N36panu rinaBu ot matemarukara, Moxymu [ — V, TY-Codus, 1993, 3.
Konextus na UIIMU, CoopHuK OT 3amayn mo Buciia maremaruka, 1V gact, 1979, 4. Mapunos
M.C. Ananutnunu ¢pyukuuu. Pegose na ®ypue. Unterpanuu tpanchopmanuu, TY—-Codus, 1996.
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DESCRIPTION OF THE COURSE

Name of the course: Code: MECO02 Semester: 3
Mechanics 11

Type of teaching: Hours per semester: Number of credits: 7
Lectures (L) L — 30 hours

Laboratory work (LW) LW — 30 hours

Course work (CW)

LECTURER(S):

Assoc. Prof. Eng. Raycho Raychev, PhD (FME), tel.: 0895581138,
e-mail: rpraichev@tu-plovdiv.bg
Assist. Prof. Eng. Chavdar Pashinski, PhD (FME), tel.: 0878302513, e-mail: pashinski@tu-

plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory subject from the curricula for
training of students to obtain Bachelor's degree, specialties Mechanical Engineering and
Instrumentation, Mechatronics, Computer Modelling and Mechanical Engineering, Professional
orientation 5.1 Mechanical engineering; specialties Transport Machinery and Technology,
Aeronautical Engineering, Professional orientation 5.5 Transport, Navigation and Aviation, Field
5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: The course builds engineering and technical
culture in students and develops knowledge and skills for independent work and engineering
assessment of various types of technical problems. The exercises expand the practical knowledge
and skills in the studied discipline.

DESCRIPTION OF THE COURSE: The main topics concern: Basic concepts and laws in
dynamics. Dynamics of free and non-free particle - differential equations of motion. Straight and
inverse task; Mechanical vibrations - free undamped and damped vibrations. Vibrations in
environments with and without resistance. Dynamics of the relative motion of particle; Dynamics
of mechanical systems - differential equations of motion. Geometry of masses; General theorems
of dynamics; Dynamics of an ideal rigid body - translational, rotational and planar motion.

PREREQUISITES: Mathematics, Physics.

TEACHING METHODS: Lectures, using slides. Laboratory exercises are performed in a
computer class using specialized software. Course work description and defence.

METHOD OF ASSESSMENT : Written exam at the end of the semester.
INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. 1. C. bouBapoB, Mexannka |l gact, Codus, 2011; A. ITucapes, LI.
[Tapackos, C. bbuBapos, Kypc no teopernuna mexanuka |l vact, Texunuka, 1975; U. Banos,
Texunuecka Mexanuka, uzn. Xpucto I'. Jlanos, 1974.
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DESCRIPTION OF THE COURSE

Name of the course: Code: MECO3 Semester: 3
Strength of materials
Type of teaching: Hours per semester: Number of credits: 7
Lectures (L) L — 45 hours
Laboratory work (LW) LW — 30 hours
Course work (CW)
LECTURER(S):
Assoc. Prof. Eng. Pepo Yordanov, PhD (FME), tel.:032 659 514, e-mail: piyordanov@tu-
plovdiv.bg
Assoc. Prof. Eng. Raycho Raychev, PhD (FME), tel.: 032 659 623, e-mail: rpraichev@tu-
plovdiv.bg

Assist. Eng. lvanka Delova, (FME), tel.: 032 659 623, e-mail: ivankadelova@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory subject from the curricula for
training of students to obtain Bachelor's degree, specialties Mechanical Engineering and
Instrumentation, Mechatronics, Computer Modelling and Mechanical Engineering, Professional
orientation 5.1 Mechanical engineering; specialties Transport Machinery and Technology,
Aeronautical Engineering, Professional orientation 5.5 Transport, Navigation and Aviation, Field
5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: The students must acquire knowledge in stress-
strain analysis of parts and structures which is needed for studying of special subjects as well as
learn practical methods for strength design of beams and bars.

DESCRIPTION OF THE COURSE: The main topics concern: Main principles and hypothesis;
Geometrical characteristics of plane figures; Internal forces in straight beams, and planar
frames; Design in case of: pure tension (compression), pure bending, unsymmetrical bending,
combination of bending and tension (compression), bending and shearing (transverse loading),
pure torsion, bending and torsion; State of stress at a point; Hooke’s law; Conditions for strength
in case of complex stress; Buckling of compressed bars; Materials fatigue; Introduction to
computer methods in engineering.

PREREQUISITES: Mathematics, Physics, Material science, Mechanics.

TEACHING METHODS: Lections and laboratory work according to the classical method and/or
multimedia presentations. Course work description and defence.

METHOD OF ASSESSMENT: During the semester, the defense of correctly solved tasks from
the course work is evaluated. Exam consisting of two problems and two theoretical questions.

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY': 1.H. Huxonos, CprnpoTuBienue Ha marepuanure, ABanrapa [lpuma, Codus,
2017 ISBN 978-619-160-831-7. 2. P. Ctedanos, I1. Mopaanos, 311. 3natanos, ChIPOTUBICHIE HA
MaTepuaInTe — PbKOBOJICTBO 3a penraBane Ha 3anauwn, [Imosaus, 2007, ISBN — 978-954-8779-93-
7. 3. II. Mopmanos, P. Credanos, M. Tames, ChIpOTHBICHHE HA MaTEpHAINTE — 3aqadd 3a
camocrosTenHa moAaroroska, [lnosnus, 2007, ISBN — 978-954-8779-95-1, 4. P. Credanos, II.
Mopaamos, Kypcosu 3amaun o chnpoTuBieHue Ha Matepuamute, TY - Cobust, dumman [Lnosaus,
2002, ISBN 954-8779-32-3. 5. M. Tames, II. Hopnanos, meHepeH aHaIu3 ¢ MeTona Ha
Kkpariaute enementH, Exc-Ilpec, I'abposo, 2012, ISBN — 978-954-490-350-3.
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DESCRIPTION OF THE COURSE

Name of the course: Code: ENGO02 Semester: 3
Engineering Graphics
Type of teaching: Hours per semester: Number of credits: 6
Lectures (L) L — 30 hours
Laboratory work (LW) LW — 45 hours
Course work (CW)
LECTURER(S):
Assist. Prof. Eng. Adelina Vasileva, PhD (FME), tel.: 659 590, e-mail: adelina.bogoeva@ tu-
plovdiv.bg

Assist. Eng. Nikolai Paitakov (FME), tel.: 659 590, e-mail:-
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory subject from the curricula for
training of students to obtain Bachelor's degree, specialties Mechanical Engineering and
Instrumentation, Mechatronics, Computer Modelling and Mechanical Engineering, Professional
orientation 5.1 Mechanical engineering; specialties Transport Machinery and Technology,
Aeronautical Engineering, Professional orientation 5.5 Transport, Navigation and Aviation, Field
5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: The Engineering Graphics course aims to develop
students' spatial thinking and technical culture. It provides the necessary minimum of knowledge for building
and reading the images of machine-building products in the technical drawings. The student acquires
knowledge and skills in mechanical engineering, making his own design drawings and text documents of
the products in compliance with all important requirements of the standards in this field, necessary for the
next design disciplines in engineering training.

DESCRIPTION OF THE COURSE: The main topics concern: Basic positions of the graphical
representation of geometric objects on a plane. Types of design. Monge design. Mutual position of geometric
objects. Transformation of projections. Depiction of lines, surfaces and bodies. Plain sections. Intersection
of surfaces and bodies. Axonometric design. Standardization of graphic information. Technical drawings.
Design documents of the details. Accuracy of dimensions and surfaces of details. The theory and practice of
Engineering Graphics are considered together with a course on Tolerances and Assemblies. The methods for
depiction of details and assembled units and for execution of their design and text documents in compliance
with over 150 standards of ESKD are covered. The principles and methods of geometric and functional
sizing of the products are considered, incl. with the application of the main types of tolerances and joints.
Students will acquire skills for developing a set of working design documentation, as well as for the
implementation of the basic documents of a set of design documentation. More in-depth skills are created
for the application of the current CAD systems in the automated execution of a detailed and assembled
drawing of a set of documentation.

PREREQUISITES: Knowledge and methods are used in the discipline "Mathematics" on the basis of
which methods are developed for solving problems in the field of applied geometry and engineering
graphics.

TEACHING METHODS: Lectures, assisted by drawings, slides, boards. Laboratory exercises. Course
work in which specific problems in the field of applied geometry are solved.

METHOD OF ASSESSMENT : Continuous assessment, point system of control works, course work.
INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY : 1.Canpnancku B., I1. T'opanos, I'. [lunes, 1. Hukonosa OCHOBH Ha KOHCTPYHPAHETO
u CAD, Codusa, CODTTPENA, 2008; 2. Tymxapor b., E. Tomoposa, /. Koaera, M. SlHucma
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“PbKOBOJACTBO 3a ymnpaxHeHHs U Kypcoa pabora no Ocnosu Ha xorcrpyuparero u CAD I, Codus,
CODTTPEWN/, 2008; 3. UmxenepHa rpaduka A. Ctoes, E. 3maranosa, I1. 'opanos 2004; 4. Tuxomup I'p.
Bacuies ,,CripaBo4HHK 10 TeXHHYECKHU uepTexu, Steno ISBN: 978-954-449,



DESCRIPTION OF THE COURSE

Name of the course: Code: CCE24 Semester: 3
Internet Technologies
Type of teaching: Hours per semester: Number of credits: 3
Lectures (L) L — 15 hours
Tutorials (T) T— 15 hours
LECTURER(S):

Assoc. Prof. Maria Marinova, PhD (FEA), tel.: 032 659 728, e-mail: m_marinova@tu-

plovdiv.bg,

Assist. Prof. Veselka Dimitrova, PhD, tel.: 659 754, e-mail:vpetrova@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory subject from the curricula for
training of students to obtain Bachelor's degree, specialties Mechanical Engineering and
Instrumentation, Mechatronics, Computer Modelling and Mechanical Engineering, Professional
orientation 5.1 Mechanical engineering; specialties Transport Machinery and Technology,
Aeronautical Engineering, Professional orientation 5.5 Transport, Navigation and Aviation, Field
5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: The aim of the course is for students to get
acquainted with and use Internet technologies. Understand the network structure of the Internet, the
ISO model, the basic protocols used such as HTTP, TCP / IP, Internet addresses and the name
system; applications for cooperation and exchange of information, Internet services, means of
protection.

DESCRIPTION OF THE COURSE: The main topics concern: Internet Basics — Internet
Network structure; network standards, ISO Model, HTTP, TCP/IP, Internet Addressing, Internet
Domain Name Server, WWW, Client and Servers; Electronic Mail Basics; World Wide Web and
Website Development — Web pages, Web Browsers, Web Servers, Search Engines, Proxy Servers,
Website Designing, Website Publishing, Website Hosting, Website Security; Internet collaboration
— Mailing List, Social Networking, Web Conferencing, Webinars, Online Education; Internet
Security — Firewall Security, Data Encryption; Internet Web Programming — HTML, CSS, Java
Script, PHP, ASP etc.

PREREQUISITES: Information and Communication Technologies.
TEACHING METHODS: Lectures, Lectures, using slides, case studies. Tutorials.

METHOD OF ASSESSMENT: Two one-hour assessments at mid and end of semester (72%),
laboratories (28%).

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY:: 1. Kupun Bostnos, KommoTspuu Mpesku. Mateprer, ,,Kotnapeku - Jlukos*, Codusl,
1998, ISBN 954-9713-01-7; 2. Jlioben bosnos, Kupun bosinoB, Xpucto Typnakos u np. Kommorspau
MpekH U TenekomyHukanuu; Asanrapy [puma; 2014, ISBN: 9786191602575; 3. Internet technologies
overview

http://user.engineering.uiowa.edu/~ie181/Documents/Section1-Text.pdf; 4. Learn Internet
Technologies https://www.tutorialspoint.com/internet_technologies/index.htm.
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DESCRIPTION OF THE COURSE

Name of the course: Code: SPR03 Semester: 3

Sport

Type of teaching: Hours per semester: Number of credits: 1
Lectures (L) L — 0 hours

Laboratory work (LW)/Tutorials (T) T — 0 hours

Course work (CW) LW — 0 hours

Self-Study (SS) SS — 30 hours

LECTURER(S):

Sen. Lect. Daniel Vladimdirov, PhD (FEA), Tel.: 032 659 646, E-mail: danielv@tu-plovdiv.bg,

Sen. Lect. Petar Doganov, PhD (FEA), E-mail: pdoganov@tu-plovdiv.bg,
Sen. Lect. Boris Spasov, PhD (FEA), E-mail: boris_spassov@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory subject from the curricula for
training of students to obtain Bachelor's degree, specialty ,,Mechanical Engineering and
Instrumentation®, ,,Mechatronics®, ,,Computer Modelling and Mechanical Engineering®,
Professional orientation 5.1 Mechanical engineering; ,,Transport Machinery and Technology*,
»Aeronautical Engineering” Professional orientation* 5.5 Transport, Navigation and Aviation,
»Intelligent systems and artificial intelligence®, ,,Industrial Management®, ,.Graphic Design and
Printing®, Professional qualification 5.13 General Engineering, Professional field 5 Technical
Sciences.

AIMS AND OBJECTIVES OF THE COURSE: Targeted at further developing of students’
physical activities, skills and hygiene habits through effective methods of physical education,
improving their mental and physical performance.

DESCRIPTION OF THE COURSE: The knowledge and skills in Physical Education and
Sports develop a wide range of motor skills and habits, help the hardening of the body and
contribute to the moral development of students. The enhancement of physical skills is carried out
through: 1. General Physical Preparedness — in these seminars the students develop a wide range
of motor skill and habits; work to improve strength, speed, endurance, flexibility, structure and
skill; increase resistance to unfavourable environmental factors; develop their physical qualities
and experience. 2. Sports-Specific Physical Preparedness — students improve their sport skills and
habits in a specific sport and gain experience through participation in competitions; work to
improve strength, speed, endurance, flexibility, structure and skill; increase resistance to
unfavourable environmental factors; develop their physical qualities and experience.

PREREQUISITES: The curriculum presumes the minimum of knowledge and skills acquired at
secondary school.

TEACHING METHODS: Seminars in accordance with the curriculum in PE and Sport.

METHOD OF ASSESSMENT: Evaluation is based on functional tests at the end of semester.
Lecturer’s signature is required at the end of semester and “Pass grade.

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY': 1. Bnagumupos B. Typuzbsm u opuenTrpane. MeToIHMYECKO PHKOBOACTBO 32
cryneatute ot TY Codwus, dunuan [Inosnus. M3natencrso Ha TY - Codus. 2010.



mailto:danielv@tu-plovdiv.bg
mailto:pdoganov@tu-plovdiv.bg
mailto:boris_spassov@tu-plovdiv.bg

DESCRIPTION OF THE COURSE

Name of the course: Code: MECO04 Semester: 4
Machine elements
Type of teaching: Hours per semester: Number of credits: 7
Lectures (L) L — 45 hours
Laboratory work (LW)/Tutorials (T) T-15 hours

LW — 30 hours
Course project (CP) Code: MECO07 bpoii kpeauTh: 3
LECTURER(S):

Assist. Prof. Eng. Valeri Bakardzhiev, PhD (FME), tel.: 032 659 5109,
e-mail: bakardzhiev@tu-plovdiv.bg
Assist. Prof. Eng. Dimitar Dimitrov, PhD (FME), tel.: 032 659 517,
e-mail: ddimitrov_tu@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory subject from the curricula for
training of students to obtain Bachelor's degree, specialty ,,Mechanical Engineering and
Instrumentation®, ,,Mechatronics®, ,,Computer Modelling and Mechanical Engineering®,
Professional orientation 5.1 Mechanical engineering, Field 5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: The course has a constructive focus and aims to
acquaint students with the elemental basis of modern machines, as well as to form knowledge and
skills for functional and robust calculation, selection and construction of machine elements.

DESCRIPTION OF THE COURSE: The main topics concern: General purpose machine
elements are studied, such as detachable and non-detachable joints, elastic elements, axles and
shafts, sliding and rolling bearings, clutches, mechanical gears. The basic principles of the
construction of machine-building products are presented, based on criteria for operability, load-
carrying capacity, durability and economy.

PREREQUISITES: Engineering Graphics, Mechanics, Strength of materials, Material science.

TEACHING METHODS: Lectures delivered with the help of a multimedia projector and visual
materials. Laboratory works for consolidation of theoretical knowledge by example calculation of
specific machine elements and experimental determination of their functional characteristics.

METHOD OF ASSESSMENT: Written exam (in the form of a test) for all who successfully
defended the protocols from the laboratory works. Course project with description, defence and
assessment.

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY : 1. lumues I'., 3axapues K., Mammnau enemenTH, 4.1,2,3. Codust, Codrpeiin
2004; 2. JIedprepos. JI., . lumutpos, I1. ﬁopnaHOB. Mammnnu enementu. Codust, Texnuka, 1994;
3. HukonoB H. u np.: PBKOBOJCTBO 32 KOHCTPYKTHBHH YIPAKHEHHUS 10 MAIIMHHH CJICMEHTH.
Codus, Texnnka 1992; 4. Apmaymos K.B., W.II.Jumurpos, I1.B.Mopnanos, JI.C.JIedrepos,
Mamuunau enementh, C. Texuuka, 1980; 5. Mott, R. L., Vavrek, E. M., Wang, J., 2018, Machine
elements in mechanical design - Sixth Edition, Pearson Education, ISBN 10: 0-13-444118-4, NY.
6. Budynas, R. G., et al, Mechanical Engineering Design - 10" Edition, McGraw-Hill Education,
New York, ISBN 978-0-07-339820-4. 7. Kypc: Mammnuu enementu | u 1l vacr (tu-plovdiv.bq).
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DESCRIPTION OF THE COURSE

Name of the course: Code: MECO8 Semester: 4

Hydro and Pneumatic Drive

Type of teaching: Hours per semester: Number of credits: 5
Lectures (L) L — 30 hours

Laboratory work (LW) LW — 30 hours

LECTURER(S):

Assoc. Prof. Atanas Dimitrov Nachev, PhD, (FME), 659 514, e-mail: anachev@tu-plovdiv.bg
Assist. Prof. Emil Toshkov PhD, tel.:-, e-mail: emtoshkov@tu-plovdiv.bg
Assist. Prof. George Djurkov (FME), tel.: 032 659 622, e-mail: george.djurkov@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory subject from the curriculum for
training of students to obtain Bachelor's degree, specialty ,,Mechatronics*, Professional orientation
5.1 Mechanical engineering, Field 5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: Teaching both practical skills and theoretical
training needed for understanding and further research in the field of applied mechanics. The course
aims to acquaint students with the devices, principle of operation, purpose and characteristics of
hydraulic and pneumatic elements and drive systems in mechanical engineering and technology.
Special attention is paid to applications in mechatronic systems.

DESCRIPTION OF THE COURSE: The main topics concern: Introduction to hydraulic and
pneumatic drives, advantages and disadvantages, areas of application; Hydraulic and pneumatic
volumetric machines; Basic elements of hydraulic and pneumatic drives; Purpose, design features
and action of - hydraulic chokes; pressure regulators; flow regulators; distributors; hydraulic
accumulators; cylinders; tanks; filters; taps and other auxiliary hydraulic devices. Knowledge is
also given on basic schematics for controlling and regulating the speed of hydraulic cylinders and
hydraulic motors providing a certain sequence or synchronization of movements. Issues related to
the construction, calculation and operation of hydraulic elements and drive systems are also
considered. The basic principles in reading and synthesis of hydraulic and pneumatic schematics
for drives are presented. Part of the laboratory exercises are used for practical activities of a student
on a test stand for pneumatic drives.

PREREQUISITES: Mathematics, Physics, Mechanics.

TEACHING METHODS: Lectures, using slides, case materials and examples from the Internet,
laboratory works, work in teams, protocols - preparation and defense.

METHOD OF ASSESSMENT : Written exam (70%), and laboratory work (30%).
INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. S. Tabakova, S. Radev, Fluid Mechanics, Sofia, TU-Sofia, 2011.(in
Bulgarian); 2. Grozev, G., Stoyanov, S., Gezhgulov, G., Hydro- and pneumatic machines and
drives, Sofia, Tehnika, 1990; 3. Komitovski, M., Elements of hydro-pneumatic drive, Sofia,
Tehnika, 1985; 4. Moskov, N. Lazarov, S., Manual for laboratory exercises in hydropneumatic
drive and control, Sofia, Tehnika, 1981, 1986; 5. Kondakov, LA, Nikitin, GA, Prokofiev, VN
Ckpurkus, B.SI. Sosonkin, VL Machine-building hydraulic drive, Moscow, Mashinostroene, 1978.
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DESCRIPTION OF THE COURSE

Name of the course: Code: EEA22 Semester: 4
Electrical Signals and Measurements

Type of teaching: Hours per semester: Number of credits: 3
Lectures (L) L — 30 hours

Laboratory work (LW) LW -15 hours

LECTURER(S):

Assoc. Prof. Boryana Pachedjieva, PhD (FEA), tel.: 659708, e-mail: pachedjieva@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory subject from the curricula for
training of students to obtain Bachelor's degree, specialty ,,Mechatronics®, Professional orientation
5.1 Mechanical engineering, Field 5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: At the end of the course the students should be
familiar with the basics of signal theory and modern converters of mechanical and geometric
guantities, which are used in tools and control systems, control and measurement and automation.

DESCRIPTION OF THE COURSE: The main topics concern: The basics of signal theory and
their application in measuring technology. The types of measuring signals, their metrological
features, modulation and demodulation of signals, quantization, sampling and coding of signals,
signal filtering are considered. The most frequently used basic and constructive schemes of
measuring transducers of physical-mechanical quantities are considered, systematized by physical
principle of transformation - electroresistive, electromagnetic, galvanomagnetic, piezoelectric,
capacitive, photoelectric, pneumatic characteristics of the field and others, their application.

PREREQUISITES: Physics, Electrical Engineering and Electronics.

TEACHING METHODS: Lectures, using slides, laboratory work, work in teams, protocols
description preparation and defence.

METHOD OF ASSESSMENT : Exam.
INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. Pages X. n fgp., MeTtponorna n wu3mepsaTeniHa TexHUKa, KHura
cnpaBoYHMK B Tpu Toma, Tom 1, C., Cogtrpeiig, Codms, 2008, c.760; 2. Pages X. u ap.,
MeTponorusi u naMepearesiHa TexHuka, KHura cnpaBoyHuK B Tpu ToMa, Tom 2, C., CothTTpeiis,
Codwma, 2008, ¢.988;3.depanHaHaoB E. CurHanm n cuctemn. Yact 1 n Yact 2. 34, kbla Cuena,
Codwms, 1999; Topopos A.T. MpeobpasysBaTenu B ypeaocTpoeHeTo. TexHuka. Codms. 1992.
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DESCRIPTION OF THE COURSE

Name of the course: Code: MECO09 Semester: 4

Theory of Machines and Mechanisms

Type of teaching: Hours per semester: Number of credits: 4
Lectures (L) L — 30 hours

Laboratory work (LW)/Tutorial (T) T- 0 hours

Course work (CW) LW — 15 hours

LECTURER(S):

Assoc. Prof. Eng. Raycho Raychev, PhD (FME), tel.: 032 659 623,
e-mail: rpraichev@tu-plovdiv.bg
Assist. Prof. lvan Tashev, PhD (FME), tel.: 032 659 590, e-mail: ivan.tashev@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory subject from the curriculium for
training of students to obtain Bachelor's degree, specialty ,,Mechatronics*, Professional orientation
5.1 Mechanical engineering; 5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: Its main goal is to make the transition from
general scientific to constructive and technological knowledge, giving students the necessary
knowledge about the nature of mechanical systems and their construction. The course increases the
engineering and technical culture of students and helps to develop creative and inventive thinking
in the design and improvement of various technical means..

DESCRIPTION OF THE COURSE: The main topics concern: Structural, geometric, kinematic,
kinetostatic and dynamic analysis and synthesis of mechanisms and machines. The realization of
the desired law of motion, generation of a given trajectory, regulation and control of the movements
of mechanical systems for various machines, devices and devices are also studied. .

PREREQUISITES: Mathematics, Physics, Mechanics.

TEACHING METHODS: Lectures conducted with the help of visual materials, real devices,
models and models of mechanisms. Laboratory exercises, carried out according to a plan with
teaching and methodological guidance, on real stands, equipped with modern systems for
registration and computer processing of the measured parameters. Students develop protocols that
they defend in front of the teacher.

METHOD OF ASSESSMENT: Point system of exam questions or tests, course work and
protocols.

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: : 1. Munues, H., XKuskos, B., Exues, K., CrosHoB, I1. Teopus Ha MexaHU3MUTE
u mammanTe. Codust, Texnuka, 1991, 434 c.; 2. Erdman, A., G., Sandor, G. N. Mechanism Design:
Analysis and Synthesis. Prentice-Hall Inc., New Jersey, Vol. 1, 1984, 2-nd Edition, 1991, ISBN 0-
13-569872-3.; 3.Shigley, J. E., and J. J. Uicker Jr. Theory of Machines and Mechanisms. McGraw-
Hill Book Company, Inc., New York, 1995, 710 p., ISBN 0-07-056930-4.; 4. Chen, F. Y.
Mechanics and Design of CAM Mechanisms. Pergamon press, N.Y., 1982, 523 p., ISBN 0-08-
028049-8.; 5. Suh, C. H., Radcliffe, C.W. Kinematics and Mechanisms Design. John Willey& Sons,
Inc., New York, 1978, 434 p., ISBN 0-471-01461-3.; 6. JleBurckuii, H. . Teopust MexaHU3MOB U
mamuH. MockBa, Hayka, 1990, 592 c.; 7. Bpurazos, A., Munkos, M., [1aBnos, Ct. Teopus Ha
Mexanusmute n mammauTe. C., 1993, 310 c., ISBN 954-438-038-8.; 8. Uicker J. J., Jr., G. R.
Pennock, J. E. Shigley, Theory of Machines and Mechanisms (third ed.), Oxford University Press,
New York, 2004, p.734, ISBN 0-19-515598-X.; 9. Machinery’s Handbook, John M. Amiss,
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Franklin D. Jones, Henry H. Ryffel, Industrial Press New York, 2012; 10 CAM DESIGN
HANDBOOK, Harold A. Rothbart, 2004 by The McGraw-HIll Companies, Inc.



DESCRIPTION OF THE COURSE

Name of the course: Code: EEA23 Semester: 4
Analog and Digital Circuits
Type of teaching: Hours per semester: Number of credits: 5
Lectures (L) L — 30 hours
Laboratory work (LW)/Tutorials (T) T — 15 hours
LW —15 hours
LECTURER(S):

Prof. Eng. Galidiya Petrova, PhD (FEA), tel.: 032 659 719, e-mail: gip@tu-plovdiv.bg
Assist. Prof. Eng. lvan Maradzhiev, PhD (FEA), tel.: 032 659 776, e-mail: iv_mar@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory subject from the curricula for
training of students to obtain Bachelor's degree, specialty ,,Mechatronics*, Professional orientation
5.1 Mechanical engineering, Field 5 Technical Sciences

AIMS AND OBJECTIVES OF THE COURSE: At the end of the course the students are
expected to have basic knowledge on theoretical and practical aspects of analog and digital
electronic and pulse circuits together with their functional purpose and modes of operatior.

DESCRIPTION OF THE COURSE: The main topics concern: Amplifier circuits with op amps;
Power amplifiers; Current-controlled voltage sources and voltage controlled current sources; Linear
and non-linear computing circuits (summers, integrators, differentiators, logarithmic amplifiers,
analog multipliers, analog comparators, etc.); Power supply circuits; Logical function and methods
for description and minimization; Basic elements of digital electronics, combinatorial circuits -
multiplexer, decoders, code converters, binary adders, digital comparators. Main types of flip-flops:
RS, D, JK, T. Synchronous and asynchronous flip-flops. Applications of sequential elements:
registers, shift registers, counters, etc. Practical consideration of sequential logic design; Indicator
elements and digital circuits for their control; Design and working principles of relaxation circuits,
mono-vibrators and multi-vibrators.

PREREQUISITES: Physics, Electrical Engineering and Electronics.

TEACHING METHODS: Lectures using multimedia presentations, seminars and laboratory
exercises with protocols containing experimental results.

METHOD OF ASSESSMENT: Two one-hour assessments at mid and end of semester (80%),
laboratories (20%).

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY': 1. Muxos I'., 1. [lannues. Ananorosa u iudpona cxemotexnuka, Mzun. TY-
Codus, 2009, ISBN: 978-954-438-802-7, 2. Jlonercka JI., JI. Cramenos, W. ITanmues, K.
Acnapyxosa, [1. IkumoB PbKOBOCTBO 32 CEMUHAPHU YIIPa)KHEHUSI TIO AHAJIOTOBA CXEMOTEXHHUKA,
Wzn. TY-Codwus, 2003, ISBN: 954-438-351-4, 3. MuxoB I'., lludpoBa cxemoTexHHKa 3a
OakanaBbp-urxkeHep no Enexrponuka, UIIK na TY-Codus, 1998 r.; 4. I'puma Cnacos, [anuaus
[TerpoBa, Atanac KocraguaoB, “YueOHuK 1o 1udpoBa m MUKpompolecopHa TexHuka™, TY-
Codus, ISBN: 978-619-167-007-9, 2012.
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DESCRIPTION OF THE COURSE

Name of the course: Code: PRCO02 Semester: 4
Practicum

Type of teaching: Hours per semester: Number of credits: 2
Lectures (L) L — 0 hours

Laboratory work (LW) LW —0 hours

Self-Study (SS) SS - 60 hours

LECTURER(S):

Assoc. Prof. Angel Lenegerov, PhD (FME), tel: 032 659 613 e-mail: anlen@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory subject from the curricula for
training of students to obtain Bachelor's degree, specialties Mechanical Engineering and
Instrumentation, Mechatronics, Computer Modelling and Mechanical Engineering, Professional
orientation 5.1 Mechanical engineering; specialties Transport Machinery and Technology,
Aeronautical Engineering, Professional orientation 5.5 Transport, Navigation and Aviation,
specialties Industrial Management, Graphic Design and Printing, Professional orientation 5.13
General Engineering, Field 5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: Introducing to students with metal cutting
machines, metal cutting tools, devices, metal processing by cutting.

DESCRIPTION OF THE COURSE: The main topics concern: Studying provided in the
curriculum subjects at the end of the course students will be able to design processes of some of the
most complex products in engineering.

PREREQUISITES: Material Science, Mechanics, Practicum (PRCO01).

TEACHING METHODS: Protocols for the results of research (observations).

METHOD OF ASSESSMENT: Oral examination on the subject withdrawn by the student.
INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY': 1. Xamxuiicku I1. I[Iporpamupane u HacTpoiiBaHe Ha METAIOPEKEIIN MAILTMHU
c HITY, C., TY, 2005, Cr6ues I1. M. Mertanopexemnu uHCcTpyMeHTH, Texnuka, C., 1982, [Tanei
M. M. TexHonorusi mpou3BOJCTBA MpHcIocoOIeHus, Tpechopm U IanHil. MammHocTpoenue, M.,
1971.




DESCRIPTION OF THE COURSE

Name of the course: Code: SPR04 Semester: 4

Sport

Type of teaching: Hours per semester: Number of credits: 1
Lectures (L) L — 0 hours

Laboratory work (LW)/Tutorials (T) T — 0 hours

Course work (CW) LW — 0 hours

Self-Study (SS) SS — 30 hours

Course project (CP) Code: - Number of credits: 0
LECTURER(S):

Sen. Lect. Daniel Vladimdirov, PhD (FEA), Tel.: 032 659 646, E-mail: danielv@tu-plovdiv.bg,

Sen. Lect. Petar Doganov, PhD (FEA), E-mail: pdoganov@tu-plovdiv.bg,
Sen. Lect. Boris Spasov, PhD (FEA), E-mail: boris_spassov@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory subject from the curricula for
training of students to obtain Bachelor's degree, specialty ,,Mechanical Engineering and
Instrumentation®, ,,Mechatronics®, ,,Computer Modelling and Mechanical Engineering®,
Professional orientation 5.1 Mechanical engineering; ,, Transport Machinery and Technology*,
»Aeronautical Engineering” Professional orientation* 5.5 Transport, Navigation and Aviation,
»Intelligent systems and artificial intelligence*, ,,Industrial Management®, ,.Graphic Design and
Printing, Professional qualification 5.13 General Engineering, Professional field 5 Technical
Sciences

AIMS AND OBJECTIVES OF THE COURSE: Targeted at further developing of students’
physical activities, skills and hygiene habits through effective methods of physical education,
improving their mental and physical performance.

DESCRIPTION OF THE COURSE: The knowledge and skills in Physical Education and
Sports develop a wide range of motor skills and habits, help the hardening of the body and
contribute to the moral development of students. The enhancement of physical skills is carried out
through: 1. General Physical Preparedness — in these seminars the students develop a wide range
of motor skill and habits; work to improve strength, speed, endurance, flexibility, structure and
skill; increase resistance to unfavourable environmental factors; develop their physical qualities
and experience. 2. Sports-Specific Physical Preparedness — students improve their sport skills and
habits in a specific sport and gain experience through participation in competitions; work to
improve strength, speed, endurance, flexibility, structure and skill; increase resistance to
unfavourable environmental factors; develop their physical qualities and experience.

PREREQUISITES: The curriculum presumes the minimum of knowledge and skills acquired at
secondary school.

TEACHING METHODS: Seminars in accordance with the curriculum in PE and Sport.

METHOD OF ASSESSMENT: Evaluation is based on functional tests at the end of semester.
Lecturer’s signature is required at the end of semester and “Pass grade.

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. Bnanumupos B. Typu3sm u opueHTHpaHe. MeToIu4ecKko PbKOBOJICTBO 3a
cryneatute ot TY Codwus, pumman [Inosaus. M3garenctso Ha TY - Codus. 2010.
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