DESCRIPTION OF THE COURSE

Name of the course: Code: BpMEHO01 Semester: 5
Engineering metrology
Type of teaching: Hours per semester: Number of credits: 5
Lectures (L) L — 15 hours
Laboratory work (LW) SW — 0 hours
Seminary work(SW) LW — 15 hours

LECTURER(S):

Assoc. prof. Pavlinka Katsarova Ph.D , department (MIE), e-mail: p_katsarova@abv.bg,
Assist. Prof. Eng. K. Georgiev, department (MIE), e-mail: k.georgiev@tu-plovdiv.bg,
Technical University-Sofia, branch Plovdiv

COURSE STATUS IN THE CURRICULUM: Compulsory course from the curriculum for
training students for Bachelor's degree, specialty "Mechanical Engineering and
Instrumentation", professional field 5.1 Mechanical Engineering, field 5. Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: The aim of the training is for students to
acquire theoretical and applied knowledge in metrology and measurement techniques and to
acquire skills for solving applied problems.

DESCRIPTION OF THE COURSE: The curriculum includes lectures, laboratory work and
course work. The basics of metrology, analysis and evaluation of measurement errors,
metrological characteristics and application of measuring instruments are considered. The
principles for defining and standardizing the requirements for the accuracy of the details, their
interchangeability, as well as the modern concepts for analysis and solving problems of
dimensional analysis. In the laboratory exercises practical skills for working with measuring
instruments and solving applied problems by choosing assemblies and dimensional circuits are
acquired.

PREREQUISITES: Knowledge of "Mathematics", "Physics", "Electrical Engineering",
"Engineering Graphics", "Machine Elements", "Mechanical Engineering Technology" is
required.

TEACHING METHODS: Lectures delivered with the help of visual presentations, slides and
videos. Laboratory exercises with the use of stands, methodical instructions and drawing up
protocols. Work with various devices for technical measurements, performance of independent
tasks, independent solution of applied course tasks from dimensional analysis.

METHOD OF ASSESSMENT: Exam in the form of a test, forming 70% of the total grade,
laboratory exercises - 20%, course assignment - 10%.

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. PageB Xp. u 1p., MeTponorus u u3mMepBaTeIHa TEXHUKA (B TPH TOMA),
C., Codrreiin, 2008,2010; 2. Xapt X. BrBenenue B usmepparenHara texauka, C. TexHuka,
1982; 3. dumutpoB /., B3aumo3ameHsieMOCT, cTaHAApTU3AIUsA U TEXHUYECKH U3MEPBAHMS,
C. Texnuka, 1982; 4. PaneB Xp., Ypeau 3a usmepBaHe Ha JIMHEWHU U BIJIOBH pazmepH, C.,
Texauka 1989; 5. HumutpoB 1. u ap., PpKoBOACTBO 3a 51a0OpaTOpHU YMPaKHEHUS IO
B3aMMO3aMeHsieMocT U TexHudyecku uamepBanus. C., Texnuka, 1989; 6. SpwmoB K., P.
Mopnanos, PHKOBOICTBO 3a pelliaBaHe Ha KYpPCOBM 3aiadd IO B3amMo3aMeHsiemoct, C.,
Codrrpeiin.



mailto:p_katsarova@abv.bg
mailto:k.georgiev@tu-plovdiv.bg

DESCRIPTION OF THE COURSE

Name of the course: Code: BpMEHO02 Semester: 5

Automation of discrete production

Type of teaching: Hours per semester: Number of credits: 5

Lectures(L) L — 25 hours

Laboratory work (LW) LW — 10 hours

Course project (CP) Code: BpMEHO07 Number of credits: 3
LECTURER(S):

Assoc. Prof. Angel Lengerov, PhD (MIE), E-mail: anlen@tu-plovdiv.bg,
Senior Assist. Eng. Penko Mitev, PhD (MIE), E-mail: penkomitev@tu-plovdiv.bg,
Technical University of Sofia, Plovdiv Branch

COURSE STATUS IN THE CURRICULUM: Compulsory course from the curriculum for
training students for bachelor's degree, specialty "Mechatronics", professional field 5.1
Mechanical Engineering, field 5. Technical sciences.

AIMS AND OBJECTIVES OF THE COURSE: The aim of the training in "Automation of
discrete production" is to acquaint students with the essence, basic concepts, prerequisites for
automation and robotics, methods and technical means for automation and robotics of various
technological processes, as well as the implementation and operation of automation equipment.

DESCRIPTION OF THE COURSE: The main directions for ADP, the methods applicable
in the design and implementation of projects for automation and robotics of various discrete
processes are considered. The main attention is paid to the constructions, areas of application,
design and implementation of the main classes of automation equipment with different degrees
of automation.

PREREQUISITES: Basic knowledge of "Mathematics", "Mechanics", "Theory of
Mechanisms and Machines", "Machine Elements", knowledge of "Technology of Mechanical
Engineering", "Quality Control", "Control and Control Equipment", "Automation and
Robotics" of production ”,* Engineering graphics .

TEACHING METHODS: Lectures delivered using illustrative materials, including:
multimedia, foils for overhead projects, boards, etc. Laboratory exercises conducted in a
specialized laboratory in the presence of laboratory stands and manuals for laboratory
exercises. For experimental research, students prepare protocols, which are accepted by the
teacher.

METHOD OF ASSESSMENT: The grade is formed on the basis of an exam grade (80%)
and a laboratory exercise grade (20%).

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1.”ABromaTu3anus Ha JAUCKpPETHOTO TpousBoacTBo”,TY, 2008 rom.; 2
MuteB B., I'. Xamxukoces, ,,Cucremu ot mamuau ¢ LITY”, C., Texuuka, 1984 3. 'anoBckun
B., u np., OcHoBu Ha aBTOMaTu3anmsTa, podbotuzanusata u ['AIIC, C., 1997; 4. Xamxkukoces
I'., ,,PpKOBOACTBO 3a NabopaTopHU ymnpakHeHus mo aBromatm3arus Ha [JI1” TVY,C., 1995;
5.I'bBKaBO aBTOMATUYHO MPOU3BOACTBO, Te€XHHKA, TPEBOA OT pycku, 1987 roa.; 6. Manakos,
W. HuckocroilHOCTHA aBTOMaTH3alus Ha JUCKPETHOTO Npou3BoACTBO. ISBN 978-954-438-
799-0, UznarenctBo Ha TY — Codusi, Codus, 2009.
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DESCRIPTION OF THE COURSE

Name of the course Code: BpMEHO03 Semester: 5
Production Technologies
Type of teaching: Hours per semester: Number of credits: 4
Lectures, (L) L — 15 hours
Laboratory work (LW)/Seminars (S) | LW — 10 hours

LECTURER:

Assoc. Prof. Dr. Angel Stoilov Poparov, Eng. (Faculty of Mechanical and Instrument
Engineering), tel: 359 32 659 617; e-mail: poparan@abv.bg,
TU-Sofia, Plovdiv Branch

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

AIMS AND OBJECTIVES OF THE COURSE: After completing the course, the students
should know the basic principles of providing machine-building articles quality in the process
of their production, the factors that influence quality and the technological properties of the
methods of mechanical processing, as well as to be able to make analysis of the technological
processes condition and of the quality disturbance sources.

DESCRIPTION OF THE COURSE: Basic topics: Production and technological process,
types of machine-building production, production organization forms; quality of the articles;
precision of the machine-building articles, types of mistakes and methods of ensuring
precision; stability of the technological system and methods of reducing the power distortion
mistakes; dimension set-up and sub-adjustment of the technological system; ensuring the
quality of the processed surfaces; statistical analysis and technological processes control,
active and adaptive control; methods of rough, pure and finishing processing; designing
technological processes.

PREREQUISITES: Materials Science and Technology of Materials; Metrology and
Measuring Equipment; Metals Cutting; Cutting Tools; Metal-cutting Machines.

TEACHING METHODS: Lectures supported by slides, laboratory work with written
statements about the research (observations) results.

METHOD OF ASSESSMENT: Written examination on a topic, drawn by the student, or
examination test covering the whole content of the subject.

INSTRUCTION LANGUAGE: Bulgarian.

BIBLIOGRAPHY: 1.I'eoprues B., Cr. [lamos. TexHonorus Ha mammHocTpoeHero, TVY-
Coodus, Oumuan Ilnosaus, 2003. ISBN 954-8779-51-X; 2.IMamoB Cr., II. Xamxwuiicku.
Texnonorus Ha mammHocTpoeHeTo yacT 1. UTIK TY - Codwus, 1997. ISBN 954-438-203-8;
3.I'ares I' K., B.W. I'eoprues. PbkoBoACTBO 32 1a00paTOpHU yIpakHEHUS MO0 TEXHOJIOTUs Ha
MamuHocTpoenero, Codus, “Texnuka”, 1987.
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DESCRIPTION OF THE COURSE

Name of the course: Code: BpMEH04 Semester: 5
Elements and mechanisms of mechatronic
systems
Type of teaching: Hours per semester: Number of credits: 4
Lectures (L) L — 15 hours
Laboratory work (LW) SW — 10 hours
Seminary work(SW)
LECTURER(S):

Assist. Prof. Eng. Dimitur Dimitrov PhD, (MIE), e-mail: ddimitrov_tu@abv.bg,
Technical University-Sofia, branch Plovdiv

COURSE STATUS IN THE CURRICULUM: Compulsory course from the curriculum for
training students for bachelor's degree, specialty "Mechatronics", professional field 5.1
Mechanical Engineering, field 5. Technical sciences.

AIMS AND OBJECTIVES OF THE COURSE: The purpose of the training in "Elements
and mechanisms of mechatronic systems" is to expand and supplement the knowledge of
students from previous courses in TMM and Machine Elements. This will allow them to more
competently solve the tasks of designing mechanical structures.

DESCRIPTION OF THE COURSE: The general principles and methods for design and
calculation of some basic elements and mechanisms applied in the devices and devices of the
fine mechanical engineering are presented. Specific fine-mechanical elements and
mechanisms, their main characteristics, accuracy indicators, choice of materials, construction,
application are considered.

PREREQUISITES: Basic knowledge of "Theory of Machines and Mechanisms" and
"Machine Elements" is required.

TEACHING METHODS: Lectures delivered with the help of visual aids, boards and slides.
Laboratory exercises performed according to the Manual and protocols, made by the students
and checked by the teacher.

METHOD OF ASSESSMENT: Current assessment in the fifth semester

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. Henes 1I. u kon., OcHoBM Ha mpoektupanero Ha ypenute, Codus,
Texnuka, 1991r.; 2. Henes L., Enementu Ha ypenute u mamunure, Cogus, Texunuka, 1979r.;
3. JlunoB A., HukonoB P., PbkOBOACTBO 3a J1abopaTOpHU yNpakKHEHUS MO (PUHOMEXaHHYHA
texauka”’, Codus, Codprrpeiia, 2003r.; 4. Becwith T., Marangoni R., Lenhart Y., Mechanical
Measurement, Massachusetts, 1993.; 5.Mechanisms and Machines : Kinematics, Dynamics
and Synthesis, by Michael M. Stanisis , Feb 28,2014; 6.A Textbook of Mechatronics, by RK
Rajput, Mar 9,2021; 7.Mechatronics:A Foundation Course , by Clarence W. de Silva, Jun 4 ,
2010



mailto:ddimitrov_tu@abv.bg

DESCRIPTION OF THE COURSE

Name of the course: Code: BpMEHO05 Semester: 5
Microelectronics
Type of teaching: Hours per semester: Number of credits: 5
Lectures (L) L — 10 hours
Laboratory work (LW) LW — 10 hours

LECTURER(S):

prof. Tsevetana Grigorova, PhD, e-mail: ¢ gr@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Elective from the curriculum for training of
students to obtain Bachelor's degree, specialty Electronics, Professional orientation 5.2
Electrical Engineering, Electronics and Automation, Field 5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: Introduction to the basic technological
processes in microelectronics; basic microelectronic elements;basic knowledge of
microelectronic circuits and Microelectromechanical Systems (MEMS). Graphical user
interface Active-HDL for design development, starting from a hardware description.

DESCRIPTION OF THE COURSE: Basic subjects: Introduction: Main characteristics.
Basic concepts. Stages of development. Materials in microelectronic production.
Technological processes in  microelectronics:Classification  of  technological
processes.Forming semiconductor junctions and layers.Thin insulating and conducting layers.
Cleansing and removing thin layers. Transfering the topographic image . Assembly of
elements. Microelectronicelements: Classificationandstructure. Hybrid Integrated Circuits.
BipolarandMOSelements. Microelectroniccircuits: Basic elements. Analog Integrated
Circuits. Digital integrated circuits. Memory - types, organization. Specialized modules.
Microelectromechanical Systems (MEMS): General Information. MEMS sensors and
actuators.Active-HDL is a new generation VHDL simulator. Its context graphical user
interface starting from a hardware description, through synthesis, implementation, and
debugging to design simulation.

PREREQUISITES: Courses of Physics, Semiconductor devices, analog circuits, electronics
measurements.

TEACHING METHODS: The lectures are presented with the help of a multimedia projector
and by writing the board, considering the structure of the lecture, definitions and basic
theoretical concepts, quantities, drawings, dependencies, graphs and formulas. Laboratory
work..

METHOD OF ASSESSMENT: Two one-hour assessments at mid and end of semester
(70%), laboratories (30%).

INSTRUCTION LANGUAGE: Bulgarian,English

BIBLIOGRAPHY: 1.Aranaco,A.C.,OcHoBr Ha Mukpoesiekrponukara, C., Texuwuka 1987; 2.
Brakos, C. A., MukpoenektpoHHa cxemorexauka, Codus, Texauka 1987; 3. Razavi, B., Fundamentals
of Microelectronics, 2007, ISBN / ASIN: 047007292X; 4. M. XpuctoB, CuCTeMH 3a MPOSKTUPAHE B
Mukpoenektponukara, Cocwusi, 2004r.; 5. Campbeli, St., The Science and Engineering of

Microelectronic Fabrication, Oxford University Press, 2001; 6. MEMS Introduction and Fundamentals,
© 2006 by Taylor & Francis Group, LLC.
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DESCRIPTION OF THE COURSE

Name of the course: Code: BpMEHO06 Semester: 5
Fundamentals of the design of
mechatronic systems

Type of teaching: Hours per semester: Number of credits: 5
Lectures (L) L — 25 hours
Laboratory work (LW) LW — 10 hours
Seminary work(SW)
LECTURER(S):

Assoc. Prof. Angel Lengerov, PhD (MIE), E-mail: anlen@tu-plovdiv.bg,
Technical University-Sofia, branch Plovdiv

COURSE STATUS IN THE CURRICULUM: Compulsory course of the curriculum for
Bachelor's degree, specialty "Mechatronics", professional field 5.1 Mechanical Engineering,
field 5. Technical sciences.

AIMS AND OBJECTIVES OF THE COURSE: The aim of the training is for students to
gain basic knowledge of the characteristic methods and tools in the design of typical
mechatronic systems.

DESCRIPTION OF THE COURSE: The course studies: the typical structure and principles
of building mechatronic systems, the nature of the system approach and design stages, features
of the pre-design design stage, basic methods for building mechatronic systems, basic
mechatronic functional modules - mechanical, sensory, propulsion, control and others, systems
and means for design and rapid prototyping, etc.

PREREQUISITES: The knowledge acquired from the training in the courses "Mechanics",
"TMM", "Resistance of materials", "Machine elements", as well as knowledge in "Electrical
engineering and electronics" are required.

TEACHING METHODS: The lectures are delivered with the help of video presentations.
During the laboratory exercises, tasks are performed in a CAD environment.

METHOD OF ASSESSMENT: The assessment is formed on the basis of the work in the
laboratory exercises and by a control test (theoretical and practical part) at the end of the
semester.

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. Klaus J., Mechatronic Systems Design - Methods, Models, Concepts,
Springer, New York, ISBN 978-3-642-17530-5, 2012. 2. Devdas S., Richard A. K.,
Mechatronics system design - Second Ed, SI Version, eBook ISBN: 9781133378020, 2011. 3.
S. Cetinkunt, Mechatronics with experiments — Second Ed., John Wiley&Sons Ltd, ISBN
978-1-118-80246-5, 2015. 4. Alciatore D.G., Introduction to mechatronics and measurement
systems — 4th ed., Published by McGraw-Hill, ISBN 978-0-07-338023-0, 2012. 5. Musa
Jouaneh, Fundamentals of Mechatronics, Publisher: Global Engineering-Christopher M.
Shortt, USA, ISBN-13: 978-1-111-56901-3, 2013. 6. T'ornm6 b. M. IlpoextupoBanue
MexaTpoHHbIX cucteM.— EkarepunOypr: YpI'VIIC, 2007. 7. I'pabuenxo AWM. wu np..,
Benenne B mexatponuky: — X.: HTY "XIIN",ISBN 978-966-303-527-7, 2014. 8. Eropos
O.., ITonypaes 10.B., Pazuer u KOHCTpyHpOoBaHUE MEXATPOHHBIX Moayinel, Mocksa, 'OY
BIIO MITY "Crankun", ISBN 978-5-7028-0750-8, 2012. 9. Kypc: OcHoBU Ha
IPOEKTUPAHETO HAa MEXaTPOHHU cucTeMu (tu-plovdiv.bg)
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DESCRIPTION OF THE COURSE

Name of the course: Code: BpMEHO08 Semester: 5

Optical technique

Type of teaching: Hours per semester: Number of credits: 4

Lectures (L) L — 15 hours

Laboratory work (LW) LW — 15 hours

Course project (CP) none none
LECTURER(S):

Assoc. Prof. Margarita Deneva, PhD (FEA),

Assist.. Prof. Eng. Valeri Bakardzhiev, PhD (FME), tel.:659 519, e-mail:bakardzhiev@tu-
plovdiv.bg

Assist. Eng. Georgi Raynov, (FME), tel.: 659 513, e-mail: raynov@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory course from the curriculum for
students of Bachelor’s degree, specialty "Mechatronics", professional field 5.1 Mechanical
engineering, area 5. Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: The course deals with the basic concepts of
optics, the types of optical components and the basic types of optical tools. During the lecture
cours, students learn the manufacturing stages of optical components. The course is practical.
It develops the logical and analytical thinking necessary for their work as future professionals.

DESCRIPTION OF THE COURSE: Main topics: 'Introduction to the course', 'Geometrical
optics', 'Magnifiers, eyepieces and microscopes', 'Lenses', 'Telescopes', 'Optical tools',
'Colorimetry', '"Manufacture of optical components'.

PREREQUISITES: Machine Elements, Theory of Machines and Mechanisms, Engineering
Metrology.

TEACHING METHODS: Lectures using slides and demo programs, laboratory work with
protocols.

METHOD OF ASSESSMENT: Written examination (80%), laboratory work (20%).

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. MBanueB, H., AnaxBepmkuena, J[. Onrtuka u ONTHYHHU YpEIH,
Texnuka, 1987, Codus. 2 Brown, N. J., Cook L. M., The role of abrasion in the optical
polishing ofmetals and glasses, The Science of Polishing Topical Meeting, Technical,
Digest,1984 3. Karow, H, Fabrication methods for precision optics, Wiley, 2004, 768p. ISBN:
978-0-471-70379-2;.




DESCRIPTION OF THE COURSE

Name of the course: Code: BpMEH09 Semester: 6
Programming of automatic production
machines
Type of teaching: Hours per semester: Number of credits: 4
Lectures(L) L — 15 hours
Laboratory work (LW) LW — 10 hours

LECTURER(S):

Assoc. Prof. Angel Lengerov, PhD (MIE), E-mail: anlen@tu-plovdiv.bg,
Senior Assist. Eng. Penko Mitev, PhD (MIE), E-mail: penkomitev@tu-plovdiv.bg,
Technical University of Sofia, Plovdiv Branch

COURSE STATUS IN THE CURRICULUM: Compulsory course from the curriculum for
training students for bachelor's degree, specialty "Mechatronics", professional field 5.1
Mechanical Engineering, field 5. Technical sciences.

AIMS AND OBJECTIVES OF THE COURSE: The course considers the programming of
industrial robots as an integral stage in the development of a modern production structure.
Various possibilities for embedding robots in flexible, automated production as programmable
tools for manipulating parts and tools are presented. Layout schemes and technological
capabilities of modern CNC machines are considered. Various machine control systems are
described, as well as tooling, technological equipment, work organization, control and
diagnostics in flexible production systems. The students get acquainted with the efficiency of
the work of the cutting tools in the conditions of GAPS.

DESCRIPTION OF THE COURSE: The operation of industrial robots (IR) is related to: the
analysis of productivity, the importance and tasks for solving in rational operation, reduction of
downtime, maintenance, reliability, repair and service of IR; Intelligent IR, built into automatic
robotic modules and complexes. The various programming methods, ways to define the
trajectory of movement, declarations, as well as an algorithm for program development are
considered. The main activities related to the normal operation, maintenance and repair of PR
are given. Automated production systems, types, prerequisites, historical aspects, stages of
development, main problems. Prerequisites for building flexible production structures,
definitions, classification. Approaches for programming different CNC machines. Features in
programming with subroutines, macro programming, and dialog programming. Ensuring the
flow of tools, technological equipment and workpieces in flexible systems. Reviewed are also
methods for programming of PLCs.

PREREQUISITES: Basic knowledge of "Mathematics", "Theory of Mechanisms and
Machines", knowledge of "Technology of Mechanical Engineering", "Quality Control",
"Regulating and control technology", "Automation and robotics of production" are required.

TEACHING METHODS: Lectures using slides and company catalogs in laboratory work.

METHOD OF ASSESSMENT: The grade is formed on the basis of an exam grade (80%)
and a laboratory exercise grade (20%).
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DESCRIPTION OF THE COURSE

Name of the course: Code: BpMEH10 Semester: 6
Sensors and actuators
Type of teaching: Hours per semester: Number of credits: 4
Lectures (L) L — 15 hours
Laboratory work (LW)/Seminars (S) LW — 10 hours
Course project (CP) Code: BpMEH10 Number of credits: 3
LECTURER(S):
Assist. Prof. Eng. Ivan 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 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: Aim of the course is to provide
mechanical engineering students with detailed knowledge about the types of sensors and
actuators in the mechatronic systems. The emphasis is laid upon the control systems analysis
where the systems are described with discrete response curves.

DESCRIPTION OF THE COURSE: The course describes the particular features of control
of parameters in mechatronic systems and possibility to react by different types of actuators.
The course provides knowledge about special sensor integrated circuits, the realization of the
connection between sensors, also some modern trends in the use of actuators are explained.
Laboratory exercises reinforce the presented in lectures, and aim at enhancing students'
knowledge in the practical application of the presented theories.

PREREQUISITES: Mathematic, Physics, Semiconductor devices, Theoretical Electrical
Engineering, Electronics, Microelectronics

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

METHOD OF ASSESSMENT: One assessment at end of the semester (72%), laboratories
(28%).

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. Solomon S. Sensors. Handbook M. G. Hill 2010 ISBN
9780071605717; 2. Moris A. Measurement and instrumentation. Priciples. ISBN 0750650818
2001; 3. Sensor. Technology Handbook 2005 ISBN0750677295; 3. Webster J.G.T he
measurment instrmentation and sensors. CRCPress LLC 1999 ISBN 084932145-X; 4.
Semiconductor Sensors.Daate Handbook. SC17, Philips,1989; 5. Mukhopadhyay S., K.
Jayasundera, O. Postalache, Modern Sensing Technologies, Springer International Publishing,
2019, ISBN 978-3-319-99539-7;978-3-319-99540-3
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DESCRIPTION OF THE COURSE

Name of the course: Code: BpMEH11 Semester: 6

Industrial robots

Type of teaching: Hours per semester: Number of credits: 5

Lectures (L) L — 15 hours

Laboratory work (LW) LW — 15 hours

Course project (CP) Code: BpMEH14 Number of credits: 3
LECTURER(S):

Assoc. Prof. Angel Lengerov, PhD (MIE), E-mail: anlen@tu-plovdiv.bg,
Senior Assist. Eng. Penko Mitev, PhD (MIE), E-mail: penkomitev@tu-plovdiv.bg,
Technical University-Sofia, Plovdiv Branch

COURSE STATUS IN THE CURRICULUM: Compulsory course from the curriculum for
training students for bachelor's degree, specialty "Mechatronics", professional field 5.1
Mechanical Engineering, field 5. Technical sciences.

AIMS AND OBJECTIVES OF THE COURSE: The aim of the course is for students to gain
knowledge about the structure, principle of operation, technical characteristics and areas of
application of modern industrial robots.

DESCRIPTION OF THE COURSE: The problems in the development, production,
implementation and operation of industrial robots are considered. The main attention is paid to
methods for solving problems in the different stages of the life cycle of industrial robots. The
possibilities for reducing the terms for development and the costs for industrial robots by
applying the aggregate-modular principle of construction are considered. The issues related to
the construction of optimal parametric rows of modules for industrial robots - modules for
translation, rotation and gripping devices are studied. Due attention has been paid to the
programming and tuning of industrial robots. Exemplary structures and structural-layout
solutions for automation of characteristic discrete operations with the help of industrial robots
are considered.

PREREQUISITES: Basic knowledge acquired from the training in the courses
"Mathematics", "Mechanics", "Machine Elements", "TMM", "Resistance of Materials", as well
as knowledge in "Electrical Engineering and Electronics" are required.

TEACHING METHODS: Lectures using slides and company catalogs in laboratory exercises
and developed methodological materials.

METHOD OF ASSESSMENT: The grade is formed on the basis of an exam grade (60%)
and a laboratory exercise grade (40%).

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1.Yaxspcku /., I'. Xamxukoces, ,,ABTOMaTH3alMs Ha JAUCKPETHOTO
npou3BoacTBo”’, TY, 2008 rox.; 2 MuteB B., I'. Xamxkukoces, ,,Cuctemu ot mammnau ¢ L{ITY”,
C., Texnuka, 1984 3. T'anoBcku B., u ap., OcHOBM Ha aBTOMaTHU3alMATa, poOOTH3AIUATA U
I'AIIC, C., 1997; 4.XamxukoceB I'., ,PpkoBOICTBO 3a 1a0OpaTOpHU YHPAKHEHUS IO
apromatuzausa Ha [JIIT” TY,C., 1995; 5.I'bBKaBO aBTOMaTUYHO MPOMU3BOJCTBO, TEXHUKA,
npeBoAa oT pycku, 1987 roxa. 6. 3anmucku ot nekiuu no APII, Uean Illomos, u3n. Mmeon,
[TnoBnuB,2020, ISBN 978-619-7570-16-8 7. ABTOMaTuM3upaHU NPOU3BOJICTBEHU CHCTEMHU,
n31. Umeown, ITmosaus, 2020, ISBN 978-619-7570-15-1.
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DESCRIPTION OF THE COURSE

Name of the course: Code: BpMEH12 Semester: 6

Measuring Equipment

Type of teaching: Hours per semester: Number of credits: 5

Lectures (L) L — 15 hours

Laboratory work (LW) LW — 15 hours

Course project (CP) Code: BpMEH14 Number of credits: 3
LECTURER(S):

Assoc. prof. Pavlinka Katsarova Ph.D , department (MIE), e-mail: p_katsarova@abv.bg,
Senior Assist. Eng. K. Georgiev, PhD, department (MIE), e-mail: k.georgiev@tu-plovdiv.bg,
Technical University-Sofia, branch Plovdiv

COURSE STATUS IN THE CURRICULUM: Compulsory course from the curriculum for
training students for bachelor's degree, specialty "Mechatronics", professional field 5.1
Mechanical Engineering, field 5. Technical sciences.

AIMS AND OBJECTIVES OF THE COURSE: To create in students an understanding and
approach in solving various metrological problems, as well as practical skills for working with
instruments for measuring geometric and physicomechanical quantities.

DESCRIPTION OF THE COURSE: The curriculum includes lectures, laboratory work and
optional course work. The lectures cover two modules. The first deals with issues related to the
accuracy of measuring instruments. The second is dedicated to the methods and means for
measuring edematous physicomechanical quantities and geometric quantities. The principles of
operation, device and metrological characteristics of specific measuring instruments are
considered. The laboratory exercises complement the lecture material by being connected to
the measuring instruments. The course work is optional between the disciplines "Measuring
equipment" and "Microtechnics" and consists in solving a specific measuring task or project
related to the principles of operation of various instruments.

PREREQUISITES: Basic knowledge of the previously studied disciplines physics,
mechanics, engineering metrology, signal theory and measuring transducers, materials science
and design.

TEACHING METHODS: Lectures using slides, POWER POINT presentation and study
models. Laboratory exercises with the use of stands, methodical instructions and drawing up
protocols.

METHOD OF ASSESSMENT: Exam

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: Metponorus u u3MepBaTeliHa TeXHHUKa, moa pea. Ha mpod. n.1.H. Xp.
Panes, C., Codrrpeiin, 2008; Xapt X., BpBeaenue B usmepBartennara texauka, C., Texnuka,
1982; TposiHoB b., Ypenu 3a usmepBane Ha (usnko-mMexanuunu Benuuunu, C., TY, 1990,
Panes Xp., Ypenu 3a usmepBane Ha JIMHEHHU U bIIIOBU pa3mepHu, C., Texnuka, 1989.
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DESCRIPTION OF THE COURSE

Name of the course: Code: BpMEH13 Semester: 6
Technical logistics
Type of teaching: Hours per semester: Number of credits: 3
Lectures (L) L — 10 hours
Laboratory work (LW) LW — 10 hours

LECTURER(S):

Assoc. prof. Pavlinka Katsarova Ph.D , department (MIE), e-mail: p_katsarova@abv.bg,
Senior Assist. Eng. K. Georgiev, PhD, department (MIE), e-mail: k.georgiev@tu-plovdiv.bg,
Technical University-Sofia, branch Plovdiv

COURSE STATUS IN THE CURRICULUM: Compulsory course from the curriculum for
training students for Bachelor's degree, specialty "Mechanical Engineering and
Instrumentation”, professional field 5.1 Mechanical Engineering, field 5. Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: The aim of the training is for students to
acquire theoretical and applied knowledge in the field of engineering logistics. Students gain
knowledge about the logistics system and methods for moving material flows in different
logistics systems. Skills for solving various logistical tasks related to the movement of material
flows.

DESCRIPTION OF THE COURSE: Logistics as a science, goals and main tasks are
considered. Flows in logistics and logistics operations, The basic principles of movement of
material flows in logistics systems. Types of logistics strategies. Methods for planning in
logistics. Planning of capacities in logistics. JIT "just in time" concept. The different
subsystems in the logistics chain are considered - transport, information, warehousing, supply
and finance. In the laboratory exercises students solve various engineering logistics tasks -
transport, warehousing and information.

PREREQUISITES: Knowledge of "Mathematics", "KUK", "Physics", "Electrical
Engineering", "Machine Elements", "Technology of Mechanical Engineering" and others is
required.

TEACHING METHODS: Lectures delivered with the help of presentation of multimedia
equipment, slides and videos. Laboratory exercises are the performance of independent applied
tasks.

METHOD OF ASSESSMENT: Exam test on the lecture course and the applied tasks. The
assessment is formed by 80% of the test and 20% of the independently solved tasks of
laboratory exercises.

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. 3amucku OT JeK.Kypc Ha BOACHIMAT TpenomaBaten—iuion a-p I
Kamnapoga, 2. Kopanues ., (2000), Cknanosa noructuka, ISBN 954-683-126-3., 3. Ka3zakos
H., (2001), Jloructuka, ISBN 954-9725-27-8, 4 Makenouncka, Jl., Kazakos, H., [lumutpos,
., (2001), OcunoBu Ha noructukara, ISBN 954-90948-1-2.
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DESCRIPTION OF THE COURSE

Name of the course: Code: PRC03 Semester: 6
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 (PRCO1).

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 II. IIporpamupane u HacTpoliBaHE Ha METAJIOPEKEIIN
mamman ¢ HITY, C., TV, 2005, Cr6ues II. M. Meranopexenu uHCTpyMeHTH, TexHuka, C.,
1982, Tlaneit M. M. TexHONOrHS TPOU3BOJCTBA MPUCIIOCOONCHUS, MpechopM U IIAHI.
MammHocTtpoenue, M., 1971.




