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Study program: Mining Engineering, Metallurgical Engineering, Technological Engineering and
Engineering Management

Level of study: Undergraduate Academic Studies

Course: MATHEMATICS 1

Lecturer: Dr. Darko Kocev, assistant professor

Status of the course: Compulsory for Mining Engineering, Metallurgical Engineering and Technological
Engineering and elective for Engineering Management

ECTS: 8

Prerequisite: Acquired secondary school knowledge of mathematics

Course goals: Application of acquired knowledge in the field of content items

Learning outcomes: Mastering the necessary fund of knowledge for following upcoming mathematical
subjects as well as subjects for which we need mathematical tools

Course description:

Lectures:

Introducing of basic notions (sets, relations, algebraic structures, sets of numbers); Matrices (definitions,
equality of matrices, addition and multiplication of matrices); Determinants; Matrix inverse; Rank of a
matrix; Systems of linear equations (solving the system using Gaussian method of elimination, Cramer’s rule
and Kronecker-Capelli theorem); Real functions of a real variable (basic notions); Limits of functions;
Continuity of functions; Derivative of a function; Differential of a function; Theorems about differentiation;
L’Hopital’s rule; Taylor’s formula; Determination of intervals of monotonicity of a function and finding
local extremums of a function; Intervals of convexity and concavity and inflection points; Analysis of a
function and drawing the graph of a function; Functions of two variables (basic notions, definitions, partial
derivatives, Taylor’s formula, local extremums) .

Practice:

Calculation exercises

Literature

Recommended:

1. M. Jani¢, Matematika (I i IT), TF Bor, 2003. (in Serbian)

2. M. Jani¢, Zbirka reSenih zadataka iz Matematike (I i IT), TF Bor, 1996. (in Serbian)

3. M. Uséumli¢, P. Milici¢, Zbirka zadataka iz vise matematike I, Nauka Beograd, 1996. (in Serbian)

4. S. Vukadinovié, D. Suéevié, Z. Sami, Matematika II sa zbirkom zadataka, Saobracajni fakultet, Beograd,
2003. (in Serbian)

Ancillary:

1. B.P. Demidovic¢, Sbornik zadac¢ i upraznenii po matematiceskomu analizu, Nauka, Moskva, 1997. (in
Russian)

Number of classes per week Other classes:

Other forms of Study research
teaching: work:

Lectures: 3 Practical classes: 3

Methods of teaching: Frontal lectures with special emphasis on the application in the main courses of study
program.

Knowledge rating (max. number of points 100)

Pre-examination
obligations

Number of points

Final examination

Number of points

Activity during the 20 Written exam 40
lecture

Practical classes Oral exam

Preliminary exam 40

Independent work




Study program: Mining Engineering, Metallurgical Engineering, Technological Engineering

Level of study: Undergraduate Academic Studies

Course: PHYSICS

Lecturer: Dr. Cedomir Maluckov, associate professor

Status of the course: Obligatory course for Mining Engineering, Metallurgical Engineering, Technological
Engineering

ECTS: 8

Prerequisite: High school knowledge in physics

Course goals: Acquisition of basic knowledge of physical phenomena and relationships between physical
quantities

Learning outcomes: Introduction to basic physical laws, in order to successful monitoring of teaching in
higher years of study

Course description:

Theory teaching: Basics of vector analysis. International system units. Dimensional analysis. MECHANICS
Basic concepts of kinematics. Straight and circular motion. Newton's laws of dynamics and defining basic
concepts of dynamics. Conservation Laws of momentum, Energy and angular momentum. Basic concepts of
statics. Newton's law of gravity. Elastic deformations. Oscillatory motion. Mathematical pendulum.
Mechanical waves (polarization, interference and wave diffraction). Mechanics of fluid. Bernoulli equation.
HEAT AND TEMPERATURE. The concept of temperature and heat. Expansion the body during heating.
Gas laws. First and second law of thermodynamics. Adiabatic processes. Change in aggregate state. Real
gases and critical temperatures. Transferring and passing the heat. ELECTROMAGNETICS. Coulomb law,
the intensity of the electric field, the electric potential and the voltage. Force in an electric field. Electrical
capacitance. DC, electrical resistance, Om's law. Kirchhoff's rules. Magnetic field. Magnetic induction.
Electrical oscillations and electromagnetic waves. Alternating current. OPTICS. Light sources and
photometric units. Geometric optics. Dispersion of waves. Total reflection. Thin lenses. Wave optics
(interference, diffraction and polarization of light). Photoelectric effect. ATOMIC AND NUCLEAR
PHYSICS. Rutherford-Bohr model of atom. Rydbergs constant and the interpretation of atomic spectra. X-
ray radiation. Sommerfeld theory of elliptic pathways. Bohr magneton. Spatial quantization. Spin. Quantum
numbers and Paul's principle. Radioactive radiation. The law of radioactive decay. Radioactive series.
Nuclear reactions. Proton-neutron hypothesis of the atomic nucleus. The dimension of the core and the
binding energy of the nucleus. Nuclear forces. Elemental particles. Particles and antiparticles. Classification
of elemental particles.

Practical classes: Exercises, Other forms of teaching, Study research work

Computer and laboratory exercises follow lectures.

Literature

Recommended:
1. B. Pavlovi¢, Fizika — prvi deo, Tehnolosko-Metalurski fakultet, Beograd, 2004. (in Serbian)
2. B. Pavlovi¢, Fizika — drugi deo, Tehnolosko-Metalurski fakultet, Beograd, 2000. (in Serbian)
3. B. Pavlovi¢, S. Milojevi¢, Praktikum ra¢unskih vezbanja iz fizike, Naucna knjiga, Beograd, 1983. (in
Serbian)

Ancillary:
1. B. Pavlovié, S. Knezevi¢, M. Radi$i¢ i D. Vesi¢, Praktikum za laboratorijske vezbe iz fizike, Tehnicki
fakultet u Boru, 1991. (in Serbian)

Number of classes per week Other classes:
Lectures: Practical Other forms of teaching: Study research work:
3 classes: 2
1

Methods of teaching

Grading system (max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Activity during the lecture 5 Written exam 20
Practical classes 10 Oral exam 20
Preliminary exam 40

Testing 5




Study program: Mining Engineering, Metallurgical Engineering, Technological Engineering

Level of study: Undergraduate Academic Studies

Course: GENERAL CHEMISTRY

Lecturer: Dr. Milan Antonijevi¢, full professor

Status of the course: Obligatory course for Mining Engineering, Metallurgical Engineering and
Technological Engineering

ECTS: 8

Prerequisite: Acquired basic knowledge in the field of chemistry.

Course goals: The acquisition of basic knowledge about the structure of atoms and molecules, chemical
bonding, chemical reactions and equilibrium. Students are mastering chemical calculations as well as
practical classes in which the basic chemical laws are demonstrated.

Learning outcomes: Students are enabled to successfully master the material for the future study of
chemistry at senior years.

Course Description:

Theoretical classes:

Chemical laws. Mol. Chemical reactions and stoichiometry. Periodic table of elements. Structure of atoms.
Bohr atomic model. Wave-mechanical model of atom. Ilonization energy, electron affinity and
electronegativity. Chemical bonding. Covalent bonding. Complex compounds. Ionic bonding. Metallic
bonding. Hybridization. Molecular orbitals. Characteristics of state of matter. Gases. Solutions. Amorphous
and crystalline substances. Types of chemical reactions. Thermo-chemistry. Chemical thermodynamics.
Chemical equilibrium. Chemical kinetics. Acid-base reactions. Sedimentation reactions. Redox reactions.
Oxidation number. Electrode potential. Complexation reactions. Electrolytic dissociation. lonic reactions.
The main classes of inorganic compounds.

Practical classes: Exercises, Other forms of classes, Study research work

Laboratory classes.

Literature:

Recommended.:

1. M. Dragojevi¢, M. Popovié, S. Stevi¢, V. Séepanovi¢, Opsta hemija (I deo), Tehnolosko-metalurski
fakultet, Beograd, 2007. (in Serbian)

2. M. Popovi¢, D. Vasovié¢, LI. Bogunovié, D. Poleti, O. Cukovié, Zbirka zadataka iz opste hemije,
Tehnolosko-metalurski fakultet, Beograd, 2007. (in Serbian)

3. S. Gruji¢, A. Hadzi-Toni¢, S. Jevti¢, M. Nikoli¢, J. Rogan, Opsta hemija I — praktikum, Tehnolosko-
metalurski fakultet, Beograd, 2007. (in Serbian)

Ancillary:

1. D. Poleti, N. Raji¢, Opsta hemija I — prirucnik, Tehnolosko-metalurski fakultet, Beograd, 2007. (in
Serbian)

2. S. R. Arsenijevi¢, Opsta i neorganska hemija, Partenon, Beograd, 2001. (in Serbian)

3. LJ. Bogunovi¢, O. Leko, M. Popovic, S.Stevic, 0.Cukovié, J. Sasi¢, D. Poleti, Zbirka zadataka iz Opste
hemije, TMF, Beograd, 1985. (in Serbian)

Number of classes per week Other classes:

Lectures: Practical Classes: Other forms of Study research
3 1 teaching: 2 work:

Methods of teaching: Classical lectures with interactive discussions, calculation and laboratory exercises,
consultations with teachers and assistants, preliminary exams.

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Activity during the 10 Written exam 60
lecture

Practical classes 10 Oral exam

Preliminary exam 20

Independent work




Study program: Mining Engineering or Metallurgical Engineering or Technological Engineering or
Engineering Management

Level of study: Undergraduate Academic Studies

Course: INFORMATICS I

Lecturers: Dr. D. Brodi¢, associate professor, D. Stanujkié, associate professor

Status of the course: Compulsory course

ECTS: 4

Prerequisite: The basic informatics knowledge from high school

Course goals:
Acquiring basic computer knowledge in information technology

Learning outcomes:
Introducing students with the operation of computer systems and their application for data
processing basic level

Course Description:

Numeral systems and number translation: The essence of numeral system, the translation of
numbers from one numeral system to another, the conversion from binary to octal and hexadecimal
numeral systems, binary arithmetic, basic arithmetic operations in the system with an arbitrary
basis. Representation of data in computer: BCD data, one's complement, two's complement,
complement arithmetic, ASCII codes. Boolean and switching algebra: definition of Boolean algebra
and basic examples, idempotence law, the law of involution operation of negation, De Morgan's
theorem, the law of absorption, the simplification of logic expressions, minimization of logical
expressions, Karnaugh maps, switching algebra, analysis and synthesis logic circuits. Switching and
logic gates: Switching gates, AND, OR and NOT logic gates, examples of logic gates, analysis and
synthesis of switching gates.

Literature

Recommended:

Milos Ercegovac, Thomas Lang, Jaime H. Moreno, Introduction to Digital Systems, John Wiley
and Sons, ISBN: 978-8-126-52251-4

Supplementary:
Darko Brodic, Milena Jevtic, Book of Assignments in Computer Science I, translation in English
Number of classes per week Other classes:
Lectures: 2 Practical classes: 0 | Other forms of Study research

teaching: work:

Methods of teaching
Theoretical teaching with particular reference to the practical application of the material being taught.

Grading system (max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Activity during the 10 Written exam

lecture

Practical classes Oral exam 40

Preliminary exam 40

Term paper 10




Study program: Mining Engineering, Metallurgical Engineering, Technological Engineering and
Engineering Management

Level of study: Undergraduate Academic Studies

Course: ENGLISH LANGUAGE 1

Lecturer: Sandra Vaskovi¢, English language teacher

Status of the course: Compulsory course

ECTS: 2+2

Prerequisite: Basic language user

Goal of the course: Developing all language skills; the adoption of grammatical structures, vocabulary and
an emphasis on functional English corresponding to the lower middle level (CEFR-A2)

Learning outcomes: Students can understand sentences and frequently used expressions related to areas of
most immediate relevance (e.g. very basic personal and family information, shopping, local geography,
employment). They can communicate in simple and routine tasks requiring a simple and direct exchange of
information on familiar and routine matters. They can also describe, in simple terms, aspects of his/her
background, immediate environment and matters in areas of immediate need.

Course description:

Topics: Everyday life, Appearances, Life stories, The future, Comparison, People and places, In your life,
Food and health, Possibilities, Activities, The media, Planet Earth, Time, Work .

Grammar: Verb tenses (present simple and continuous, past simple and continuous, present and past
perfect, going to vs. will), First conditional, Second conditional, Comparison of adjectives, Modals,
compound nouns and adjectives, phrasal verbs.

Language functions: making arrangements, life events, leaving messages, shopping, giving directions,
ordering a meal, polite requests, telephone expressions, arranging a time, small talk.

Literature

Recommended:

1. Tom Hutchinson, Lifelines, Pre-Intermediate, Student's Book, OUP, Oxford, 2009
Supplementary:

1. Slavica Stevanovi¢, Elementary grammar workbook with answers, Tehnicki fakultet u Boru, 2018.
2. Raymond Murphy & William R. Smalzer, Basic Grammar in Use, CUP, Cambridge, 2007

Number of classes per week Other classes:

Other forms of
teaching:

Lectures: Practical classes:
1 1

Study research
work:

Methods of teaching: eclectic method

Grading system(max. number of points 100)

Pre-examination

Number of points

Final examination

Number of points

obligations

Activity participation 10 Final exam 40
Attendance 10

Midterm exam 40

Independent work




Study program: Mining Engineering, Metallurgical Engineering, Technological Engineering

Level of study: Undergraduate Academic Studies

Course: INORGANIC CHEMISTRY

Lecturer: Dr. Snezana Mili¢, associate professor

Status of the course: Compulsory course for study programs: Metallurgical Engineering and
Technological Engineering; Elective course for study program: Mining Engineering

ECTS: 8

Prerequisite: Acquired knowledge of general chemistry

Course goals: Students acquire basic knowledge of properties of elements, their reactions and
compounds

Learning outcomes: Better understanding of technological subjects.

Course Description:

Theoretical lectures:

General characteristics of elements. Aboundance. Reactivity. Compounds. Application.

Chemistry of hydrogen and noble gases. Chemistry of nonmetals and metaloides. Chemistry of metals.
s and p elements. Transition metals (d and f elements). Chemical aspects of environment pollution.
Practical lectures: Exercises and other types of lectures. Study research.

Laboratory exercises.

Literature:

Recommended:

1. D. Poleti, Opsta hemija — II deo — hemija elemenata, Tehnolosko-metalurski fakultet, Beograd,
2000. (in Serbian)

2. S. Gruji¢, A. Hadzi — Toni¢, S. Jevti¢, M. Nikoli¢, J. Rogan, Opsta hemija II-praktikum, Tehnolosko
metalurski fakultet, Beograd, 2008. (in Serbian)

3. N. L. Glinka, Zadaci i vezbe iz opste hemije, Naucna knjiga, Beograd, 1994. (in Serbian)
Supplementary:

1. N. Raji¢, Praktikum neorganske hemije, Tehnolosko — metalurski fakultet, Beograd, 2004. (in
Serbian)

2. S. R. Aresenijevi¢, Opsta i neorganska hemija, Partenon, Beograd, 2001. (in Serbian)

3. Lj. Bogunovi¢ i saradnici, Praktikum opste hemije, I deo, TMF, Beograd, 1989. (in Serbian)
4. M. Jovanovi¢, Kvalitativna analiza, Nau¢na knjiga, Beograd, 1989. (in Serbian)

Number of classes per week Other classes:

Lectures: Practical classes: | Other forms of Study research
3 1 teaching:2 work:
Methods of teaching

Traditional lectures with interactive discussions, computational and laboratory exercises, consultation
and preliminary exams.

Grading system(max. number of points 100)

Pre-examination

Number of points

Final examination

Number of points

obligations

Active class 10 Written exam 60
participation

Practical classes 10 Oral exam

Preliminary exam 20

Independent work




Study program: Mining Engineering or Metallurgical Engineering or Technological Engineering or
Engineering Management

Level of study: Undergraduate Academic Studies

Course: INFORMATICS 11

Lecturers: Dr. D. Brodi¢, associate professor, D. Stanujkié, associate professor

Status of the course: Compulsory course

ECTS: 6

Prerequisite: Acquired IT knowledge of the course Informatics 1

Course goals:
Acquiring higher IT knowledge in information technology.

Learning outcomes:
Introduction to computer systems and their application for data processing at a higher level.

Course Description:

Theoretical work: Microsoft Office: Overview of software package Microsoft Office, The
advantages of using packages, basic elements of Microsoft Word, Excel and PowerPoint. Practical
work: Microsoft Excel: Entering data into a worksheet, work with columns, types and cells,
formatting, worksheets, absolute and relative addresses, work with graphic objects, diagrams,
internal database, sorting and filtering, subtotals, IF loops, practical exercises in the Excel,
applications of the Excel. Microsoft PowerPoint: Creating presentations, add text to a slide, add,
delete and re-arrange slides, types of animation, adding lists, the choice of modes of presentation,
presentation design changes, inserting a chart from Excel, practical exercises in Power Point. Corel:
CorelDraw environment, drawing basic shapes, moving and transforming objects, forming Line-
Shape tool, cutting objects with a knife, the use of erasers, coloring and filling of objects, the
contours of objects, tools for organizing objects, copying, duplication and cloning objects, effects
envelope and distortions, and blending contour objects, practical exercises in Corel. Computers and
computer systems: Hardware: The basic organizational unit of the computer, a block diagram of a
computer, input/output units of computers, central processing units of computers, other computer
parts and computer systems. Software: Types of the software, intellectual property, freeware and
license software, computer viruses, software protection.

Literature

Recommended:

1. John Walkenbach, Microsoft Excel 2013 Bible, John Wiley & Sons, ISBN: 978-1-118- 49036-5
2. Faithe Wempen, Microsoft Powerpoint 2013 Bible, John Wiley & Sons, ISBN: 978-1- 118-
48811-9

3. Roger Young, How Computers Work: Processor and Main Memory, ISBN: 978-1-442- 11398-5
Supplementary:

Darko Brodic, Book of Assignment for Computer Science II, translation in English

Number of classes per week Other classes:

Other forms of
teaching:

Study research
work:

Lectures: 2 Practical classes: 2

Methods of teaching
Theoretical teaching with particular reference to the practical application of the material being taught.

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Activity during the 10 Written exam

lecture

Practical classes Oral exam 40

Preliminary exam 40

Seminar work 10




Study program: Mining Engineering, Metallurgical Engineering and Technological Engineering

Level of study: Undergraduate Academic Studies

Course: ENGINEERING GRAPHICS

Lecturer: Dr. Dejan Taniki¢, associate professor

Status of the course: Compulsory course

ECTS: 6

Prerequisite:

Course goals:

Obtaining knowledge about the basic geometric shapes, their mutual positions and intersections and
their representation in the drawings, using manual sketching and drawing, as well as computer
graphics.

Learning outcomes:
Students have mastered technical rules, regulations and conventions and can successfully use the most
modern tools required for successful communication in the technical field.

Course description:

Theoretical teaching: Introduction to the Engineering Graphics. Modern graphic software. The basics
of the projective representation (projection methods; projection planes; orthogonal projection; single
and multiple views projections; projection of the point; projection of line; projection of planes;
projection of solids; intersection of a plane and a solid; intersection of solids). Drawing geometric
objects in three orthogonal projections. Axonometric representation of the geometric objects.
Dimensioning and surface roughness marking. Tolerances. Sketching and drawing of the geometric
objects. Drawing assemblies and part’s details. Using computer to draw and model geometric objects.
Saving, plotting and printing drawings. Using various available software packages for drawing.
Practical teaching: Exercises. Other forms of teaching.

Practical use of AutoCAD software package.

Literature

Recommended:

1. R. Ljubojevi¢, M. Stevanovi¢, Inzenjersko crtanje, TMF Beograd, 1989. (in Serbian)

2. T. Panteli¢, Tehnicko crtanje, Nauéna knjiga, Beograd, 1989. (in Serbian)

Supplementary:

1. Grupa autora, Programirana zbirka zadataka iz tehni¢kog crtanja sa nacrtnom geometrijom, Nauc¢na
knjiga, Beograd, 1990. (in Serbian)

2. Grupa autora, AutoCAD User's Guide, Copyright © 2001 Autodesk, Inc

Number of classes per week Other classes:

Lectures: Practical Other forms of teaching: | Study research work:
2 classes: 1
1

Methods of teaching
Lectures, exercises, practical work, preliminary exams

Grading system(max. number of points 100)

Pre-examination obligations | Number of points Final examination Number of points
Activity during the lecture 20 Written exam 0 | 60°
Activity during the practicals 10 Oral exam

Practical work 10

Preliminary exams 30+30=60

" Students can pass the written exam by passing all preliminary exams.

10



Study program: Mining Engineering, Metallurgical Engineering, Technological Engineering

Level of study: Undergraduate Academic Studies

Course: MATHEMATICS 11

Lecturer: Dr. Ivana DPolovi¢, full professor

Status of the course: Compulsory course

ECTS: 8

Prerequisite: Fundamental knowledge in Mathematics |

Course goals: Application of the theoretical knowledge in further work

Learning outcomes: Students should be able to apply formal mathematical knowledge in
recognizing and solving tasks in further studying process as well as real problems in engineering,
sciences, business and technology fields

Course Description:

Indefinite integral(definition, substitution rule, integration by parts); Integration of rational and
irrational functions; Integration of trigonometric functions; definite integrals; Improper integrals;
Application of definite integrals; Differential equations of first order; Separable differential
equations of first order; First order homogeneous linear equation; Linear differential equation of
first order; Bernoulli differential equation; Lagrange’s differential equation; Clairauts' differential
equation ; Exact differential equation;. Differential equations of second order; Reduction of order of
differential equation;

Second order linear homogeneous differential equations with constant coefficients

Second order linear homogeneous differential equations with variable coefficients; Second order
linear nonhomogeneous differential equations with constant coefficients;

Second order linear nonhomogeneous differential equations with variable coefficients.. Lagrange’s
method of variation of parameters (constants)

Literature

Recommended:

1. M. Jani¢, Matematika (I i II), TF Bor, 2003. (in Serbian)

2. M. Jani¢, Zbirka reSenih zadataka iz matematike (1 1 2) TF Bor, 1996. (in Serbian)

3. M. Uséumli¢, P. Milici¢, Zbirka zadataka iz viSe matematike I, Nauka Beograd, 1996. (in Serbian)

4. D. Mitrinovi¢, J.Keckié¢, Matematika II, Gradevinska knjiga, Beograd, 1991. (in Serbian)

5. S. Vukadinovi¢, D. Sugevi¢, Z. Sami, Matematika II sa zbirkom zadataka, Saobracajni fakultet, Beograd,
2003.

Supplementary:

1. B.I1.demunoBud, COOpHUK 3a1a4 ¥ yHOpaKHEHHH IO MaTeMaThieckoMmy aHanusy, Hayka, Mocksa, 1977
(in Russian)

Number of classes per week Other classes:
Lectures: 3 Practical classes: | Other forms of Study research

3 teaching: work:
Methods of teaching

Frontal teaching emphasizing application in the vocational subjects in the coming semesters

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Activity during the Written exam 40
lecture

Practical classes Oral exam

Preliminary exam 60

Independent work
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Study program: Engineering Management , Metallurgical Engineering, Technological Engineering

Level of study: Undergraduate Academic Studies

Course: STATISTICS

Lecturer: Dr. Ivana DPolovi¢, full professor

Status of the course: Compulsory course

ECTS: 9

Prerequisite: Fundamental knowledge in mathematics

Course goals:
Students should be able to use appropriate mathematical and statistical concepts and tools in
recognizing and solving problems

Learning outcomes: Students should be able to apply theoretical knowledge from statistics in
recognizing and solving tasks in further studying process as well as real problems in engineering,
sciences, business and technology fields

Course Description:

Introduction (statistical data, frequency distribution, absolute and relative frequencies, cumulative
frequency); Mean values (arithmetic mean, geometric mean, harmonic mean, median,); measures of
dispersion (range, quartiles and interquartile range, mean absolute deviation, variance, standard deviation);
Coefficient of variation and meaning; Coefficient of skewness; Pearson's moment coefficient of kurtosis
(excess kurtosis); Discrete and continuous random variables; The Binomial probability distribution; The

2
Poisson probability distribution; The normal distribution; X . distribution; Student’s t- distribution;
Population and sample (types of sample, sample parameters); Point estimates of the population parameters;
Confidence interval for population mean; Confidence interval for population proportion; Confidence interval
for the difference of two population means; Confidence interval for the difference of two population
proportions; Hypothesis tests; Hypothesis tests about the population mean; Hypothesis tests for the variance;
Hypothesis tests of the equality of two means; Hypothesis tests about the population proportion; non-

2 2
parametric tests; (X -test of independence; X~ test of distribution); The correlation coefficient; Regression
analysis; Coefficient of determination; standard error of the regression; Linear regression; Quadric
regression; Exponential regression; Logarithmic regression

Literature
Recommended:
1. L Dolovié, Statistika, Univerzitet u Beogradu, Tehnicki fakultet u Boru, Bor, 2016. (in Serbian)
2. N.Vukovi¢, Statisticko zakljucivanje, FON, Beograd, 2007. (in Serbian)
3. S.Vukadinovié, J. Popovi¢, Matematicka statistika, Saobracajni fakultet, 2004. (in Serbian)
4. 1. bolovi¢, Zbirka zadataka iz statistike, Univerzitet u Beogradu, Tehnicki fakultet u Boru, Bor,
2011. (in Serbian)
Supplementary:
1. Lj. Petrovi¢, Teorijska statistika — Teorija statistickog zaklju¢ivanja, Centar za izdavacku delatnost
Ekonomskog fakulteta, Beograd, 2006. (in Serbian)
2. Mann S.P., Uvod u statistiku (srpsko izdanje), Centar za izdavacku delatnost Ekonomskog fakulteta,
Beograd, 2009. (in Serbian)

Number of classes per week Other classes:
Lectures: 3 Practical classes: | Other forms of Study research

3 teaching: work:
Methods of teaching

Frontal teaching for theoretical knowledge and group, individual and combined learning in practical
parts of lessons (students engagement through active learning — applications and discussions)

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations
Activity during the 20 Written exam 40
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lecture

Practical classes

Oral exam

Preliminary exam

40

Independent work
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Study programs: Technological Engineering, Metallurgical Engineering, Mining Engineering

Level of study: Undergraduate Academic Studies

Course: PHYSICAL CHEMISTRY

Lecturer: Dr. Marija B. Petrovi¢ Mihajlovié, associate professor

Status of the course: Compulsory course for Technological Engineering, Metallurgical Engineering; and
elective course for Mining Engineering

ECTS: 9

Prerequisite: Acquired knowledge of General chemistry

Course goals: Students introduction to physicochemical concepts, laws and principles. Theoretical
foundation for studying structure and states of matter, physical processes and phase equilibrium in material
systems, as well as chemical reactions and chemical equilibrium. Study fundamentals of chemical
thermodynamics and kinetics, as well as electrochemistry.

Learning outcomes: Mastering and adopting fundamental physicochemical terms and principles.
Identifying and understanding physicochemical processes associated with technological, metallurgical and
mining processes. Acquiring knowledge of experimental physicochemical methods, measurements and data
processing.

Course Description:

Theoretical instruction:

1. Structure of the atom; Chemical bonding (ionic, covalent, metallic bonds, hybridization of atomic orbitals,
delocalized molecular orbitals, chemical bonding in complex compounds, Van der Waals and hydrogen
bonding); Aggregate states of matter; 2. Introduction to chemical thermodynamics; Thermodynamic
properties of a multicomponent homogeneous system; Conditions of the phase equilibrium and phase
transformations; Equilibrium in solutions; The heat of chemical reaction; Chemical affinity; Chemical
equilibrium; Surface phenomena; Transport phenomena; Chemical kinetics; 3. Properties of electrolyte
solutions; Electrochemical thermodynamics; Irreversible processes on electrodes; Fundamentals of
electrochemical kinetics.

Practical instruction: Exercises, Other forms of teaching, Study research work

Experiments in the field of gaseous state of matter, chemical thermodynamics, chemical equilibrium,
solutions, phase equilibrium, adsorption, kinetics and electrochemistry. Calculation exercises.

Ist cycle: Determination of partial pressure; Determination of vapour pressure of liquids; Determination of
viscosity; 2nd cycle: Structural analysis; Adsorption; Determination of reaction order and the rate constant;
3rd cycle: Determination of electrical conductivity; Electromotive forces; Corrosion of metals.

Literature

Recommended:

1. S.D.DPordevi¢, V. J. Drazi¢, Fizicka hemija, TMF, Beograd, 2005. (in Serbian)

2. D. Mini¢, A. Anti¢-Jovanovié, Fizicka hemija, FFH, BF, Beograd, 2005. (in Serbian)

Supplementary:

1. D. Ovcin, D. Jovanovi¢, V. Drazi¢, M. Maksimovi¢, N. Jakovljevi¢-Halai, Lj. Vracar, S. Jovanovi¢, K.
Jeremi¢, D. Sepa, M. Vojnovié, Fizi¢ka hemija - zbirka zadataka, TMF, Beograd, 2004. (in Serbian)

2. Z. Stankovi¢, M. Rajci¢-Vujasinovi¢, Eksperimenti u fizickoj hemiji, TF, Bor, 2006. (in Serbian)

3. Lj. Vracar, A. Despi¢, V. Drazi¢, S. ZeCevi¢, K. Jeremié, D. Jovanovi¢, S. Jovanovi¢, M. Maksimovi¢, B.
Nikoli¢, D. Ovcin, D. Sepa, Eksperimentalna fizicka hemija, TMF, Beograd, 2004. (in Serbian)

Number of classes per week Other

Lectures: Practical classes: Other forms of teaching: Study research work: classes:
3 1 2

Methods of teaching: Lecturing with interactive discussions, calculation and laboratory exercises,
consultations and preliminary exams.

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Activity during the lecture 5 Written exam 30
Practical classes 5 Oral exam 40
Preliminary exams 20

Independent work
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Study program: Mining Engineering, Metallurgical Engineering, Technological Engineering

Level of study: Undergraduate Academic Studies

Course: MINERALOGY AND PETROGRAPHY

Lecturer: Dr. Mira Cocié, associate professor

Status of the course: Compulsory course

ECTS: 8

Prerequisite: Basic chemistry knowledge

Course goals: Introducing students to basic knowledge of basic and special mineralogy, as well as subject of
petrology and rock types

Learning outcomes: Acquiring necessary knowledge for mineral deposit exploration as well knowledge
necessary for other professional subjects in mining, metallurgy and technology areas

Course Description:

Theoretical part:

Mineralogy: Subject, importance of minerals and their participation in construction of mineral raw material,
classification of minerals. Basic mineralogy: crystallography, occurrence of crystal mineral shapes, crystal
systems, crystallochemistry, crystallophysics, mineral genesis, methodology of mineral studies.

Special mineralogy: Silicate minerals (nesosilicates, sorosilicates, ciclosilicates, inosilicates, philosilicates
and tectosilicates), non-silicate minerals (minelars Ca, Na, K, Mg, Ba, Sr, C, Cu, Au, Ag, Zn, Pb, Mo, Sb,
Ni, Co, Sn, W, Bi, As, S, Te, Se, Hg, Al, Fe, Cr, Mn).

Petrography: Subject and classification of rocks, basic characteristics of rocks: structure, texture, leaching,
origin and genesis of rocks. Magmatic rocks: intrusive, porphyry ad effusive. Sedimentary rocks:
characteristics and origin, classic rocks, organic rocks. Metamorphic rocks: origin, type of metamorphism,
regional and contact metamorphic rocks.

Practical part: Practices in mineralogical-petrographical collection: crystallography of minerals, recognition
of minerals and rocks.

Literature

Recommended:

1. D. Babi¢, Mineralogy, Belgrade, 2003. (in Serbian)

2. S. Janji¢, Mineralogy, Naucna knjiga, Belgrade, 1995. (in Serbian)

3. V. Dordevi¢, P. Pordevi¢, D. Milovanovié¢, Osnovi petrologije, Nauka, Belgrade, 1991. (in Serbian)
Supplementary:

1. Z. Mili¢evi¢, Mineralogija, Autorizovana predavanja dostupna u elektronskom obliku, 2009. (in Serbian)
2. Z. Mili¢evi¢, Petrografija, Autorizovana predavanja dostupna u elektronskom obliku, 2009. (in Serbian)

Number of classes per week Other classes:

Lectures: Practical classes: Other forms of Study research
3 3 teaching: work:

Methods of teaching
Lectures, practice, practical classes, preliminary exams

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Activity during the 5 Written exam

lecture

Practical classes 5 Oral exam 40
Preliminary exam 25

Preliminary exam 25
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Study program: Mining Engineering, Metallurgical Engineering, Technological Engineering, Engineering
Management

Level of study: Undergraduate Academic Studies

Course: ENGLISH LANGUAGE 2

Lecturer: Mara Manzalovi¢, teacher of English

Status of the course: Compulsory course

ECTS: 4+2

Prerequisites: at least Al level of knowledge (according to CEFR)

Course goals: developing all language skills; acquisition of grammar structures, vocabulary and language
functions as learning outcomes of A2 level (according to CEFR)

Learning outcomes: Students use oral and written language structures and vocabulary to describe everyday
topics. They understand academic texts and are able to scan and skim through the text looking for a
particular piece of information.

Course description:

Grammar: Revision of basic tenses, conditionals, gerund and infinitive, relative clauses, modals, the passive
voice

Topics: Human mind, the world around us, life styles, environmental issues, communication, cultural
differences, free time, management (time, money, stress), famous failures

Language functions: expressing opinion, agreement/disagreement; describing people, places, events

Literature
Recommended:
1. Authorised textbook : English language 2, by Mara Manzalovic
Supplementary:
1. Raymond Murphy & William R. Smalzer, Grammar in Use - intermediate, CUP, Cambridge
2007.
2. Bilingual dictionaries
Number of classes per week Other classes:
Lectures: Practical classes: Other forms of Study research
1 1 teaching: work:

Methods of teaching: direct, grammar-translation, audio-lingual, task-based

Grading (max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Attendance and active 10 Written exam 50

participation

Practical classes Oral exam 40

Mid-term exams* (25+25)

Term paper (optional) up to 20

* Students who acquire at least 25 points at mid-term exams, do not have to take written exam, but only oral
exam.
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: TESTING OF METALS 1

Lecturer: Dr. Desimir Markovic, full professor

Status of the course: Compulsory course for study program Metallurgical Engineering

ECTS: 8

Prerequisite: Required knowledge of Physics, General Chemistry and Inorganic Chemistry

Course goals: Providing the basic knowledge in the field of mechanical testing, fracture mechanics, toughness of
metals, metal fatigue and metal creep.

Learning outcomes: Acquiring the theoretical and the practical knowledge for working in the areas of metal
quality control in factories, in specialized laboratories and working in research that is based on physics of
the materials.

Course Description:

Theory teaching:

Stress and Strain. Mechanical Testings. Tensile testing, Compression test, Torsion test, Bend test, and Shear test.
Ductility and Fracture, Ductile Fracture, Brittle Fracture, Fracture Mechanic. Impact Toughness of Metals. Fracture
Toughness, Test Methods, Charpy Impact test, Impact Test Specimens, Factors Affecting Impact Toughness. Metal
Fatigue. Types of Fatigue Loading, S-N (Wohler) Curves, Diagrams of Dynamic Endurance: Gerber Diagram, Haigh
Diagram, Smith Diagram. Factors Affecting Fatigue, Mechanism of Metal Fatigue. Metal Creep. Phenomenology of
Creep, Stages of Creep, Temperature and Stress Dependence of Creep, Dislocation Creep, Diffusion Creep, Grain
Boundari Creep, Deformation Mechanism Maps, Factors Affecting Creep, Materials Selection for High-Temperature
Use, Stress Relaxation. Hardness Testing. Brinel Hardness Test, Meyer Hardness Test, Vickers Hardness Test,
Rockwel Hardness Test, Dynamic Hardness Testing Methods, Portable Dynamic Hardness Testing. Technological
Tests of Metals.

Practical studies:

Theoretical studies are followed by laboratory exercises in the field of mechanical testing

Literature

Recommended:

1. JI. Mapkosuh, Hcnutusame mMetana I, AyropusoBana npenaBama (Metals Testing 1, Manuscript), T® bop, 2011. (in
Serbian)

2. I1. Tep3uh, UcnutuBame metana, IHCTUTYT 3a ucnutuBame Matepujana Cpouje, beorpan, 1985. (in Serbian)

3. 3. Bypauh, J. Uyposuh, Mexannuka xapakTepu3alija KOHCTPYKIH]CKUX MaTepHjajia y Ba3ayXOIUIOBCTBY MPUMEHOM
caBpeMeHe onpeMe U MeTona, BojHoTexHmakn HHCTUTYT, beorpan, 2000. (in Serbian)

4. M. Apcenujesuli, A. Banuuh, M. bpekuh, ®usnuko-MexaHuuka HCIUTHBaka MaTepujaia, [ paljeBuHcKa Kiura,
Beorpan, 1972. (in Serbian)

5. bomko ITeposuh, ®u3nuka Metarypruja, MeTamypmko-TeXHonomky ¢axynrer, [logropuma, 1997. (in Serbian)

Supplementary:

1. J. R. Davis (editor), Tensile Testing, Second Edition, ASM International, Materials Park, Ohio, 2004.

2. A. Majcroposuh, B. Bykuh — UcnutrBame MalmmHCKAX MaTepHjaia, mpakTukyM, Hayuna kmura, beorpaxm, 1991.
(in Serbian)

3. Y. Ilerposuh, [Ipnpy4nuk 3a BexxOe 13 McnUTHBama MaTepujaita, Hayuna kmwura, 1990. (in Serbian)

4. J. Rosler, H. Harders, M. Béker, Mechanical Behaviour of Engineering Materials, Springer-Verlag, Berlin,
Heidelberg, 2007.

5.Jaap Schijve, Fatigue of Structures and Materials, Kluwer Academic Publishers, New York, 2004.

6. H. Czichos, T. Saito, L. Smith (Eds.), Springer Handbook of Materials Measurement Methods, Springer
Science+Business Media, Inc. 2006.

Number of classes per week Other classes
Lectures: Practical Other forms of teaching: Study research work
3 classes: 2
1
Methods of teaching

Traditional lectures, practice

Grading system(max. number of points 100)

Pre-examination obligations Number of points Final examination Points
Activity during the lecture 5 Written exam

Practical classes 15 Oral exam 50
Preliminary exams 2x15=30

Indenpendent work
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: METALLURGICAL THERMODYNAMICS 1

Lecturer: Dr. Aleksandra Mitovski, assistant professor

Status of the course: Compulsory course

ECTS: 8

Prerequisite: Knowledge in Mathematics and Physical chemistry is required

Course goals:
Training students for independent work in the thermodynamic calculations of metallurgical processes and the
application of the modern software in the field of metallurgical thermodynamics.

Learning outcomes:

Students should learn the basic principles of calculations in metallurgical thermodynamics in order to obtain
the necessary basis for further study of metallurgical processes and various technologies in the field of
extractive metallurgy and the production of metal materials.

Course Description:

Lectures: Historical development of thermodynamics. Basic terminology in thermodynamics.
Thermodynamics of ideal and real gas. The first law of thermodynamics. State change at constant volume
and pressure. Internal energy. Enthalpy. Heat capacity. Application of the first law of thermodynamics in
metallurgical thermochemistry. The second law of thermodynamics. Change of entropy for reversible and
irreversible processes. Entropy of mixing. Statistical interpretation of entropy. Maxwell's relations.
Thermodynamic potentials. Gibbs's energy. Helmholtz's energy. Chemical potential of pure substance.
Fugacity and activity. Application of the second law of thermodynamics in metallurgical thermochemistry.
Formulation and application of the third law of thermodynamics. Nernst's theorem. General conditions of
chemical equilibrium. Affinity of chemical reaction and chemical equilibrium. Determining the standard
equilibrium constant and the effect of temperature. Chemical balance for ideal and real gases. Balance of
chemical reactions in homogeneous and heterogeneous systems. Stability of pure substances. Phase
transformation. Clapeyron's equation. Gibbs's phase rule. Ideal solutions. Real solutions. Diluted solutions.
Partial molar properties. Mixing functions. Excess functions. Gibbs-Duhem equation. Graphical
interpretation of thermodynamic state functions.

Practical classes: Exercises, Other forms of teaching, Study research work

Calculations and laboratory exercises follow lectures. Application and construction of: Ellingham diagrams;
E-pH diagrams; PSD diagrams. Application of software “HSC Chemistry” in thermodynamic calculations.

Literature

Recommended:

1. D.Zivkovi¢, Introduction to metallurgical thermodynamics, Authorized lectures, TF Bor, 2011. (in
Serbian)

2. 7.7ivkovié, V.Savovié: Principles of metallurgical thermodynamics, Bakar, Bor, 1997. (in Serbian)

3. D.Zivkovi¢, Z.Zivkovié¢: Theory of metallurgical processes workbook, Part I — Introduction to
metallurgical thermodynamics, Bakar, Bor, 1994. (in Serbian)

4. D.Zivkovié, Z.Zivkovié: Theory of metallurgical processes workbook, Part IT — Thermodynamics od
solutions, Thermodynamics of crystal defects, Kinetics of metallurgical reactions, Grafomed, Bor, 2001. (in
Serbian)

Supplementary:

1. H.Donald Brooke Jenkins, Chemical thermodynamics at a glance, Blackwell Publishing, Oxford, 2008.
2. D.R. Gaskell, Introduction to Metallurgical Thermodynamics, McGraw-Hill, New York, 1973.

3. O.F.Devereux, Topics in Metallurgical Thermodynamics, MIR, Moscow, 1986.

4. Y.K. Rao, Stoichiometry and Thermodynamics of Metallurgical Processes, Cambridge University Press,
New York, 1985.

Number of classes per week Other classes:
Lectures: Practical Other forms of teaching: Study research work:
3 classes: 1
2

Methods of teaching
Lectures, exercises and practical work, organized on an interactive principle, which besides traditional
lectures and presentations, includes discussions and active participation of students in all aspects of teaching.
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Grading system(max. number of points 100)

Pre-examination
obligations

Number of points

Final examination

Number of points

Activity during the 5 Written exam 20
lecture

Practical classes 15 Oral exam 20
Preliminary exam 2x20=40

Independent work
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Study program: Mining Engineering or Metallurgical Engineering or Technological Engineering

Level of study: Undergraduate Academic Studies

Course: ANALYTICAL CHEMISTRY

Lecturers: Dr. Sladana Alagi¢, associate professor and Dr. Tanja Kalinovi¢, assistant professor

Status of the course: Compulsory course for the students of metallurgical and technological engineering and
elective course for the students of mining engineering

ECTS: 8

Prerequisite: Necessary knowledge about the properties of certain classes of inorganic compounds (acids,
bases, salts), chemical bonding, chemical reactions and dynamic equilibrium.

Course goals: Introducing students with theoretical basics of quantitative chemical analysis.
Calculation of basic parameters essential for chemical analysis. Applying of chemical dynamic equilibrium
important for chemical analysis. Mastering theoretical and practical knowledge with regard to identification
and determination of the elements, ions and compounds in aqueous solutions - laboratory determination of
acids, bases, anions and cations.

Learning outcomes: By mastering the course content, students will be able to monitor and control
technological processes easily and also, the basics of their training for assessing the quality of the samples of
various industrial raw materials and products are established.

Course Description:

Theoretical:

Subject and tasks of analytical chemistry. Classification of methods of the chemical analysis. Chemistry of
the solutions. Chemical dynamic equilibriums. Acid-base reactions. Sedimentation reactions, solubility
product. Reactions of formation of complexes. Redox reactions. Gravimetric reactions, colloidal and
crystalline precipitates, gravimetric calculations, gravimetric determination of individual cations and anions.
Volumetric analysis: classification of volumetric methods (precipitation titrations, acid-base titration
methods, complexometry and redox titrations), indicators and calculation in volumetric analysis, volumetric
determination of individual cations and anions.

Practical:

Gravimetric and volumetric determination of elements. Calculation exercises.

Literature

Recommended:

1. O. Vitorovi¢, R. Saper, Analiti¢ka hemija-teorijske osnove, TMF, Beograd, 1989. (in Serbian)

2. Lj. Rajakovié, A. Peri¢-Grujié, T. Vasiljevi¢, D. Ci¢karié, Analiticka hemija, kvantitativna hemijska
analiza, Praktikum, TMF, Beograd, 2000. (in Serbian)

3. Lj. Rajakovi¢: Zbirka zadataka iz analiticke hemije, TMF, Beograd, 2005. (in Serbian)

Supplementary:
1. J. Savi¢, M. Savi¢, Osnovi analiticke hemije, Svjetlost, Sarajevo, 1990. (in Serbian)
Number of classes per week Other
Lectures: Practical Other forms of teaching: 2 | Study research work: classes:
3 classes:
1

Methods of teaching: Teaching with interactive discussions, experimental work and calculations,
consultations and preliminary exams.

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Activity during the 5 Written exam 45
lecture

Practical classes 10 Oral exam

Preliminary exams 20+20

Independent work
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: ELECTROCHEMISTRY

Lecturer: Dr. Mirjana M. Raj¢i¢ Vujasinovi¢, full professor

Status of the course: Elective course in Metallurgical Engineering and Technological Engineering

ECTS: 4

Prerequisite: Knowledge from physical chemistry

Course goals: Course goals is to introduce students with the basic subjects and lows related to the structure
of electrochemical systems and electrode processes which appear in electrochemical engineering

Learning outcomes: Student capable for independent managing and control of electrochemical processes in
metallurgy an inorganic chemical technology

Course Description:

Lectures: Electrochemical system (structure, electrodes, electrolyte). Electrochemical sources and consumers
of electrical energy. Thermodynamics of electrochemical systems. Conductivity of solutions and melts.
Basic kinetics equations in electrode processes. Current efficiency and energy consumption. Measurement
methods in electrochemistry. The most important electrochemical processes in metallurgy and inorganic
chemical technology (hydrogen evolution and oxidation, evolution and reduction of oxygen, electrochemical
extraction and refining of metals, chlorine-alkaline electrolysis, electroplating, anodizing, electrochemical
synthesis of oxides)

Laboratory exercises follow content of the lectures

Literature

Recommended:

1. M. Pajunh-Byjacunosuh, 3. Crankosuh, Enextpoxemuja, Aytopu3oBana npenaBama, T bop, 2006. 2. A.
Hecmuh, OcHoge enekrpoxemuje 2000, 3aBoj 3a yiiOeHuKe U HacTaBHa cpencTia, beorpax, 2003. (in
Serbian)

Supplementary:

1. M. Pajuuh-Byjacunosuh, B. 3narkoBuh, Teopuja xuapo u enekTpoMeTanrypiikux mnporeca, [Ipaktukym 3a
BexOe, TD bop, 2001. (in Serbian)

2. 3. CrankoBuh, M. Pajunh-Byjacunosuh, Ilpaktukym 3a BexOe u3 @usnuke xemuje, TD bop, (in Serbian)
3. C. bophesuh u apyru, ['anBanoTexnuka, Texaudka kmura, beorpan, 1998. (in Serbian)

4. J. O'M. Bockris, Modern Aspecrs of Electrochemistry, Plenum Press, New York, 1973. 5. K. Izutsu,
Electrochemistry in Nonaqueous Solutions, Wiley-Vch Verlag GmbH and Co, 2002.

Number of classes per week Other classes:
Lectures: 2 Practical classes: 1 | Other forms of Study research

teaching: 1 work:
Methods of teaching

Lectures with interactive discussions, experimental exercises, visits to other laboratories, term papers,
consultations.

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Activity during the 10 Written exam

lecture

Practical classes 10 Oral exam 60

Preliminary exam 20

Independent work
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: INTRODUCTION TO METALLIC MATERIALS

Lecturer: Dr. Svetlana L. Ivanov, associate professor

Status of the course: Elective course

ECTS: 4

Prerequisite: Requires knowledge in Physical chemistry and Metal testing 1.

Course goals:
The goal of this course is to provide theoretical and practical basics to students about metallic materials and
technologies.

Learning outcomes:
The outcome of this course is to gain knowledge about the different metallic materials, their structures,
properties and applications.

Course Description:

Theoretical studies:

Introduction. Engineering materials, classification, metals, ceramics, glass, polymers, composites.
Material properties: mechanical, electrical, magnetic, optical. Material processing - general terms.
Chemical bonding types. Crystalline and amorphous structures. Crystalline structure of metallic
materials, types of crystal lattices. Defects in crystal structures, point, linear, interfacial, and volume
defects, and their importance. Diffusion. Basic terms in the theory of alloys. Pure metals. Solid
solutions. Interstitial solid solutions. Substitutional solid solutions. Intermediate compounds.
Eutectic reactions. Cooling curves. Characteristics. Basic types of phase diagrams. Unit cell. Miller
indices of planes and directions. Behavior of materials in the state of mechanical loading. Stress -
deformation: metals. Elastic deformation. Plastic deformation. Phase diagrams of alloys - binary
1somorphous systems with complete solid solubility. Phase diagrams of alloys - binary systems with
intermediate phases/compounds. Phase diagrams of alloys - binary eutectic systems with limited
solid solubility. Characteristics and applications. Metals and alloys. Irons and steels. Nonferrous metals
and alloys (Aluminium alloys, Copper alloys, Titanium alloys, other nonferrous metals). Superalloys.
Practical studies:

Exercises that follow the presented materials in lectures.

Literature

Recommended:

1. C. Crojamunosuh, A. JbeBap, [lo3HaBame MaTepujana, Texamukn dakynarer Muxajno Ilymun, 3pemanuH,
2004. (in Serbian)

2. W.G. Moffatt, G. W. Pearsall, J. Wulff, Ctpykrype u ocobmne marepujamna, Kmura [: Crpykrype
(Structure and Properties of Materials: Structure), — nmpeBox ca enrneckor Jl. Tpudynosuh u M. Januuh,
Texnonomko-metaypmku paxynret, beorpan, 1975. (in Serbian)

3. P. IIpokuh-Ligerkosuh, O. ITonosuh, MammHcku Matepujanu 1, MammHacku ¢akyiaTeT YHUBEp3UTETa Yy
beorpany, beorpan, 2012. (in Serbian)

Supplementary:

1. W.D. Callister, D.G Rethwisch, Materials Science and Engineering: An Introduction, 8th Ed., Wiley
and Sons, 2010.

2. S.H. Avner, Introduction to Physical Metallurgy, McGraw-Hill, New York, 1964.

3. P. Anexcuh, YBom y HWHXeEmEpCKe MarepHjalie AyTOpH30BaHAa CKPUNTA, |EXHOIOMIKO-METaypIIKH
taxynret, beorpan. (in Serbian)

Number of classes per week Other classes:
Lectures: Practical classes: Other forms of Study research

2 1 teaching: 1 work:
Methods of teaching

Lectures and exercises.

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations
Activity during the Written exam
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lecture

Practical classes

10

Oral exam

50

Preliminary exam

40

Independent work
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: PHYSICAL METALLURGY 1

Lecturer: Dr. Desimir Markovic, full professor

Status of the course: Compulsory course for study program Metallurgical Engineering

ECTS: 6

Prerequisite: Required knowledge of Physics, General Chemistry, Inorganic Chemistry, Physical Chemistry

Course goals:
Providing the basic knowledge in the field of metallography, phase diagrams, and alloys of iron and steel and non-ferrous
metals.

Learning outcomes:
Acquiring the theoretical knowledge for successful completion of the courses at higher levels of studies

Course Description:

Theory teaching

Elements of crystallography. Space lattice and crystal lattice. Crystal systems and Bravais lattices. Elements of crystal
symmetry. Labeling of crystal planes and directions. Basics of metallography. Microscopy of metals. Methods for
determining the transformation points. Equilibrium phase-diagrams. Two-component alloys. Alloys with a break in
solubility in a liquid state. Alloys with a total solubility in a liquid and a solid state. Alloys with a break in solubility in solid
state. Alloys with an intermetallic compound. Alloys with solid state transformation. Three-component alloy systems. Phase
diagram iron-carbon. Iron alloys. Thermal treatment of steel. Alloyed steels. Cast iron and malleable iron. Alloys of non-
ferrous metals. Alloys of copper, aluminum, zinc, titanium, magnesium, nickel, tin, lead.

Practical classes:

Exercises, Other forms of teaching

Theoretical classes are followed by laboratory exercises in the field of metallographic analysis of alloys.

Literature

Recommended:

1. H. Suman, Metalografija (Metallography), Tehnolosko-metalurski fakultet, Beograd, 1989. (in Serbian)
Supplementary:

1. G. F. Vander Voort, Metalography — Principles and Practice, ASM International, 2007.

2. R. W. Cahn (ed), Physical Metallurgy, North-Holland Pub. Co, Amsterdam, 1985.

3. R. A. Higgins, Engineering Metallurgy, Part I — Applied Physical Metallurgy (sixth edition), Arnold, London, 1999.
4. H. K. D. H. Bhadeshia, R. W. K. Honeycombe, Steels — Microstructure and Properties (third edition), Elsevier
Butterworth-Heinemann, 2006.

Number of classes per week Other classes:

Lectures: 3 Practical classes: | Other forms of teaching: Study research work:

1 2

Methods of teaching
Classical lectures, exercises

Grading system(max. number of points 100)

Pre-examination obligations

Number of points

Final examination

Number of points

Activity during the lecture

5

Written exam

Practical classes

15

Oral exam

50

Preliminary exams

2x15=30

Independent work
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: TESTING OF METALS 2

Lecturer: Dr. Desimir Markovic, full professor

Status of the course: Compulsory course for study program Metallurgical Engineering

ECTS: 6

Prerequisite: Required knowledge of Physics, General Chemistry, Inorganic Chemistry, Physical Chemistry

Course goals: Providing the basic knowledge in the field of physical testing of metals, defectoscopy testing, X-ray
diffraction analysis and electron microscopy.

Learning outcomes: Acquiring the theoretical and practical knowledge for working in the areas of metal quality
control in factories, in specialized laboratories and working in research that is based on physics of metals.

Course description:

Theoretical Studies:

Non-Destructive Testing. Liquid Penetrant Testing, Magnetic Particle Testing, Eddy Current Testing, Ultrasonic
Testing, Radiographic Testing. Internal Friction in Metals. X-Ray Diffraction (XRD). Bragg’s Law, X-Ray Analysis
Methods, Powder Diffraction Methods, Procedure for Indexing XRD Paterns, Application of XRD to Metallurgical
Science, Qualitative and Quantitative XRD Analysis. Microscopy Methods. Transmission Electron Microscopy,
Scanning Electron Microscopy, Analitical Electron Microscopy, Scanning Probe Microscopy.

Practical Studies:

Theoretical studies are followed by laboratory exercies in non-destructive testing and X-ray analysis

Literature

Recommended:

1. I. Mapkosuh, UcnutuBame metana I, AyropusoBana npeaasama (Metals Testing 2, Manuscript), T® Bop, 2012. (in
Serbian)

2. b. Cnagojesuh, UcnintuBame Matepujaia ynrpassykom, Mactutyt Kupmn Casuh, 1997. (in Serbian)

3. M. Joruh, C. Anekcanaposuh, C. Hukonuh, Marnerna gedekrockomnuja yennaaux yxxaau, beorpax, Ilpomessuja,
1999. (in Serbian)

4. T. Henanosuh, KonTpona kBanutera marepujana, beorpax, Mactutyt Bunua, 2003. (in Serbian)

5. Jb. Kapanosuh, /1. ITonern, Pentrencka crpykrypHa ananuza, beorpan, 3aBox 3a yriOeHHKe 1 HacTaBHA CPEJICTBA,
2003. (in Serbian)

6. J. Panorajer, Merone kapakrepusanuje matepujaia, Texuomouiku ¢akynarer, Hosu Can, 2005. (in Serbian)
Supplementary:

1. Paul E. Mix, Introduction to nondestructive testing, Second edition, John Wiley & Sons, Inc., Hoboken, New Jersey,
2005.

2. Charles J. Hellier, Handbook of Nondestructive Evaluation, Mc Graw-Hill, New Yor, 2003.

3. b. Ilpenecuuk, K. Anhenkosuh, [. Paganosuh, T. Togoposuh, 36upka 3amaTaka u3 Kpucraiorpaduje 1 peHTTCHCKE
CTPYKTYpHe aHanuse, Xemujcku ¢akynrer, beorpaxn, 2007. (in Serbian)

4.A. Puskar, Internal Friction of Materials, Cambridge International Science Publishing, 2001

5. V. K. Pecharsky, P. Y. Zavalij, Powder Diffraction and Structural Characterization of Materials, Springer 2005.

5. R. F. Egerton, Physical Principles of Electron Microscopy, Springer, 2005.

6. D. B. Williams, C. B. Carter, Transmission Electron Microscopy, Springer, 2009.

Number of clasess per week Other classes
Lectures: Practical Other forms of teaching: Study research work:
3 classes: 2
1
Methods of teaching

Classical lectures, exerises

Grading system(max. number of points 100)

Pre-examination obligations Number of points Final examination Points
Activity during the lecture 5 Written exam

Practical classes 15 Oral exam 50
Preliminary exams 2x15=30

Indenpendent work
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: THEORY OF PYROMETALLURGICAL PROCESSES

Lecturer: Dr. Dragan Manasijevié, full professor

Status of the course: Elective course

ECTS: 8

Prerequisite: Required knowledge of physical chemistry and metallurgical thermodynamics.

Course goals:
Preparation of students for other professional metallurgical subjects, above all metallurgy of non-ferrous
metals, iron metallurgy, steel metallurgy, metallurgy of rare metals, etc.

Learning outcomes:
Acquiring the necessary theoretical knowledge about the thermodynamic and kinetic aspects of basic
metallurgical processes.

Course Description:

Theoretical basics of pyrometallurgical processes of drying, calcination, roasting, smelting, reduction,
oxidation and refining. Thermodynamic bases of pyrometallurgical processes. Theory of the processes of
dissociation of carbonates, oxides, sulfides and halides. Theory of roasting of sulfide minerals. PSD
diagrams. Theory of sulfide smelting. Theory of oxidation process. Theory of reduction of oxides and
reduction smelting. Ellingham's and Pourbaix-Ellingham's diagrams. Reduction with carbon. Reduction with
Carbon Monoxide. Reduction with Hydrogen. Metallothermic reduction. Kinetics of reactions in
multicomponent metallurgical systems. Kinetics of heterogeneous reactions in isothermal conditions. Non-
isothermal kinetics. Basic methods of thermal analysis. Theory of silicate systems. Slags in metallurgical
processes, role and function. Structure of silicate systems. The theory of the refining processes. The theory of
liquidation processes. Theory of special processes for obtaining high-purity metals.

Literature

Recommended:

1. D. Manasijevi¢, D. Zivkovié, The Basics of Pyrometallurgical Processes (Part 1), Technical faculty in Bor,
Bor, 2011.

2. 7.7ivkovi¢, V.Savovié: Theory of Pirometallurgical Processes, Bakar, Bor, 1994,

3. D. Zivkovié, Z.Zivkovié: The Collection of Tasks From Theory of Metallurgical Processes, Part I -
Introduction to Metallurgical Thermodynamics, Bakar, Bor, 1994

D. Zivkovi¢, Z.Zivkovié: Collection of tasks from the theory of metallurgical processes, II deo -
thermodynamics of solution, Thermodynamics of defects in crystals, Kinetics of metallurgical reactions,
Grafomed, Bor, 2001.

Supplementary:

1. T. Rosenquist, Principles of Extractive Metallurgy. Tapir Academic Press, Trondheim, 2004.

2. C. K. Gupta, Chemical Metallurgy: Principles and Practice, WILEY-VCH, Weinheim, 2003.

3. F.Habashi, Textbook of Pyrometallurgy, Laval University, Canada, 2002.

Number of classes per week Other classes:

Lectures: 3 Practical classes: 2 | Other forms of Study research
teaching: 1 work:

Methods of teaching
Teaching includes lectures, exercises - computational and experimental.

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Activity during the 5 Written exam 20

lecture

Practical classes 15 Oral exam 40

Preliminary exam 20

Independent work
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course:THEORY OF METAL FORMING

Lecturer: Dr. Svetlana Lj. Ivanov, associate professor

Status of the course: Elective course

ECTS: 8

Prerequisite: Requires knowledge in Mathematics 1, Mathematics 2, Introduction to metallic materials

Course goals:
Goal of this course is to teach students how metals behave while being shaped, with methods for
investigating the possibility of deformation and with the basic technological processes of metal forming.

Learning outcomes:
Learning outcomes is to train students for analysis, development and control of basic technological processes
of metal forming operation.

Course Description:

Theoretical studies:

Stress and strain states. Cauchy stress tensor. Differential equilibrium equations. Definition of deformation
tensor. Stress and strain relationship. Conditions of plasticity. The influence of the strain state on the
deformation forces. The influence of mechanical scheme of deformation on plasticity. Mechanism of plastic
strain and its basics. External friction in metal forming processes. Role of friction. Friction mechanism.
Lubrication. Non-uniform deformation in metal forming processes. Interaction between metal and die in
metal forming processes. Residual stresses. Amount of work generated in the metal forming process.
Thermo-mechanical treatment of metals. Analytical methods for determining the deformation and its forces.
Solving the differential equilibrium equations and plasticity equations. Experimental methods for
determining the deformation and its forces. Analysis of metal forming processes. Theory of rolling. Theory
of drawing. Theory of extrusion. Theory of forging.

Practical studies:

Calculation exercises on the individual chapters. Exercises are accompanied by material presented in
theoretical studies.

Literature

Recommended:

1. I. Huxomuh, Ob6pama Merana aedopmMucameM, 3aBOa 3a YUOCHHMKE M HacTaBHa cpenctsa, Cpricko
Capajeso, 2003. (in Serbian)

2. M. YaymeBuh, Teopuja muiactuune npepazne Merana, Csjeraoct, Capajeso, 1979. (in Serbian)

3. b. lumurpos, Teopuja npepaje Merana y IIaCTHYHOM CTamy, 30MpKa 3a/1aTaka ca U3B0oJIMMa U3 TeopHje,
Texuuuku daxynrer, bop, 1997. (in Serbian)

4. C. bneunh, Teopuja npepase MeTana y IuIaCTHIHOM cTamy, Texuuuku dakynret, bop, 1972. (in Serbian)
Supplementary:

1. H.S. Valberg, Applied Metal Forming, Cambridge University Press, New York, 2010.

2. G.E.Dieter, Mechanical Metallurgy-SI Metric Ed./adapted by David Bacon, McGraw-Hill Book Co.-
Singapore, 1988.

3. B. CromspkoBuh, 30upka 3amaTaka ca TEOPHjCKAM OCHOBaMa M3 00pajie IUIACTUIHUM aedopmucamem,
Marmmacku @akynrer, Hum, 1979. (in Serbian)

Number of classes per week Other classes:

Other forms of
teaching: 1

Lectures: Practical classes:
3 2

Study research
work:

Methods of teaching
Lectures and calculation exercises.

Grading system (max. number of points 100)

Pre-examination

Number of points

Final examination

Number of points

obligations

Activity during the 5 Written exam

lecture

Practical classes 10 Oral exam 40
Preliminary exams 2x20 =40
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Independent work | 5 |

Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: METALURGICAL OPERATIONS

Lecturer: Dr. Vesna Grekulovi¢, assistant professor

Status of the course: Elective course for study program Metallurgical Engineering

ECTS: 8

Prerequisite: Knowledge in mathematics and physical chemistry is required

Course goals:

The aim of the course is to prepare a student for solving problems in the field of fluid mechanics and
dispersion systems, mass transfer and mass transfer operations, transfer and heat transfer operations that
occur in metallurgy.

Learning outcomes:
Acquiring theoretical and practical knowledge from the fields mentioned above, necessary for further study
of different metallurgical processes.

Course Description:

Lectures:

Mechanics of fluid and dispersion systems. Introduction, transport characteristics of the fluid; basic equations
for stagnant and flowing fluids and momentum transfer; engineering aspect of fluid mechanics; transport of
fluids. Mechanics of a body obstruction by fluid; movement of particles in the field of force; modes of
motion of particles; free and cramped deposition; phase separation operations in the gravitational field of
force; thickening, hydraulic transport; phase separation operations in a centrifugal field; electrostatic
precipitation. Three-phase systems - gas washing. Fluid flow through a porous media; filtration; filtration of
gases. Fluidization.

Mass transfer and mass transfer operation: Molecular mass transfer, transport characteristics; basic mass
transfer equations. Convective mass transfer. Similarity criteria of mass transfer; models of mass transfer.
Equilibrium in multiphase systems; transfer unit height and number of mass transfer units; separation,
concentration and refining; absorption, distillation and rectification; liquid-liquid extraction; leaching;
adsorption; drying; membrane processes.

Heat transfer and exchange of heat: Heat transfer mechanisms; transport characteristics; sources and heat
carriers. Convective heat transfers with and without change of phase; basic equations of heat transfer with
and without change phase. Heat exchange.

Practical classes:
Exercises, Other forms of teaching, Study research work. Computational exercises follow lectures.

Literature

Recommended:

1. V. Stankovi¢, Phenomena of transmission and operations in metallurgy 1, University of Belgrade,
Technical Faculty in Bor ,1998. (in Serbian)

2. V. Stankovié, Phenomena of transmission and operations in metallurgy 2, University of Belgrade,
Technical Faculty in Bor ,1998. (in Serbian)

3. F. Zdanski, Mechanics of fluid, Faculty of Technology and Metallurgy, University of Belgrade; 1995. (in
Serbian)

4. S. Serbula, V. Stankovi¢, Collection of tasks from metallurgical operations - under preparation (in
Serbian)

5. S.Serbula, V. Stankovié¢, Practicum for metallurgical operations - in the press (in Serbian)
Supplementary:

1. A.G. Kasatkin, Osnovi processi i apparati himiceskoi tehnologii, Himija, Moskva, 1973. (in Russian)
2.J. Szekely, N.J. Themelis, Rate Phenomena in Process Metallurgy, John Wiley & Sons, New York; 1971.
3. L. D. Schmidt, The Engineering of Chemical Reactions, Oxford University Press, 1998.

Number of classes per week Other classes:

Lectures: 3 | Practical Other forms of teaching: 1 Study research work:
classes: 2

Methods of teaching
Lectures and laboratory exercises.
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Grading system(max. number of points 100)

Pre-examination

Number of points

Final examination

Number of points

obligations

Activity during the 10 Written exam 20
lecture

Practical classes 10 Oral exam 20
Preliminary exams 2x20=40

Independent work
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: THEORY OF CASTING PROCESS

Lecturer: Dr. Srba Mladenovi¢, associate professor

Status of the course: Elective course

ECTS: 8

Prerequisite: Knowledge from physical metallurgy

Course goals:

Basic knowledge of properties of metals and alloys and phenomena during the production of castings

Learning outcomes:

Students have to be able to recognize the properties of liquid metals and alloys and some specific phenomena

in casting production

Course Description: Introduction. Melting of the metals. Viscosity. Surface tension. Fluidity of molten
metals and alloys. Basic principles of casting formation. Thermodynamics. Shrinkage of metals and alloys.

Cavity. Segregation. Inclusions. Gases in metals. Cracks and stresses in castings. Time and thermal stresses.

Stresses causes by phase transitions. Microscopic and submicroscopic stresses. The consequences of late

stresses.

Literature
Recommended:

1. Teorija livarstva, B. Ko¢ovski, Nau¢na knjiga, Beograd, 2000. (in Serbian)

Supplementary:

1. A. A. PuxukoB, Teopuyeckre OCHOBU JUTEUHOTA MPOU3BOACTBO, MalllMHOCTPOUTEILHOU
autepaaTypu, Mocksa, 1961. (in Russian)

Number of classes per week

Lectures:
3

Practical classes:
2

Other forms of
teaching: 1

Study research
work:

Other classes:

Methods of teaching

Lectures, exercises and other forms of teaching organized in interactive manner.

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Activity during the 5 Written exam 20

lecture

Practical classes 15 Oral exam 35

Preliminary exams 15

Independent work 10
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Study program: Engineering Management, Mining Engineering, Metallurgical Engineering and
Technological Engineering

Level of study: Undergraduate Academic Studies

Course: ENGLISH LANGUAGE 111

Lecturer: Enisa Nikoli¢, teacher of English

Status of the course : Compulsory course

ECTS: 2+2

Prerequisite: At least A2 level of the Common European Frame of Reference (CEFR)

Course Goals: Developing all language skills in a professional context in order to enable students to
use professional literature and communicate in English (both in oral and written form) for the purpose
of studying and further professional development.

Learning outcomes: Upon successful fulfillment of pre-exam and exam obligations students should
be able to: a) use professional terminology and grammatical structures characteristic of the field-
specific scientific discourse b) understand a professional text at an intermediate or upper- intermediate
level as well as take part in discussions on various scientific and engineering topics c¢) express
themselves in writing (short essays, compositions, reports, summaries, abstracts, CVs... )

Course description:

Grammar points: Tenses of the verb (Present Simple/ Continuous, Past Simple/ Continuous, Present
Perfect Simple/ Continuous, Past Perfect Simple/ Continuous, Future Simple/ Continuous), The
Passive Voice (revision of passive structures, impersonal constructions in the passive, passive
questions), Conditionals (zero, first, second and third type), Participles (used adjectivally and to
shorten relative clauses), Verbs followed by infinitive or -ing, Modal Verbs (present, future and past),
Phrasal Verbs, Extended Nominal Groups, Compounds, Foreign Plurals, Numerals, Linking words,
Word formation (common prefixes and suffixes).

Themes: Why English Matters, Science and Engineering, Our Technological World, Environmental
Matters, Sustainability Issues, Management Functions, Management Levels in an Organization,
Quality Management, Making Decisions, Solving Problems, Plant Operation, Secrets of Successful
Presentations, Attending Conferences.

Literature
Recommended:
1. E.Nikoli¢, English Language III (a collection of texts with lexical exercises)
2. Mark Powell, In Company (second edition), intermediate student’s book, Macmillan, Oxford, 2009.
3. John Eastwood, Oxford Practice Grammar- Intermediate, Oxford University Press, Oxford, 2006.
Supplementary:
1. Michael Vince, Intermediate Language Practice, Macmillan, Oxford 2003.
2. Macmillan English Dictionary for Advanced Learners, Macmillan Education, 2002.
3. Oxford English-Serbian Student’s Dictionary, Oxford University Press, Oxford 2006

Number of classes per week Other classes:

Lectures: Practical classes: | Other forms of Study research
1 1 teaching: work:

Methods of teaching
Eclectic approach combining the principles and techniques of various methods with a special
emphasis on communicative approach.

Grading system (max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations
Attendance and active | 10 Written exam Taken only by the students

who have not taken or

articipation (lectures
P P ( passed the tests.

and practical classes)

Tests 25+25 Oral exam 30

Presentations 10
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Study program Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: THEORY OF HYDRO AND ELECTROMETALLURGICAL PROCESSES

Lecturers: Dr. Mirjana Rajc¢i¢ Vujasinovi¢, full professor, Dr. Vesna Grekulovié, assistant professor and Dr.
Milan Gorgievski, assistant professor

Status of the course: Elective course

ECTS: 8

Prerequisite: Required knowledge in physical chemistry and metallurgical thermodynamics

Course goals:

The aim of the course is to acquire the necessary knowledge in the field of hydro and electrometallurgical
processes necessary as a basis for other expert metallurgical subjects, primarily metallurgy of non-ferrous
metals, metallurgy of rare metals, hydrometallurgy and wastewater.

Learning outcomes:

Students need to prevail the theoretical knowledge necessary for independent research in the field of hydro
and electrometallurgy, and to be familiar with the latest achievements in the field of the theory of
hydrometallurgical and electrometallurgical processes.

Course Description:

Theoretical lectures

Physical - chemical basis of hydro and electrometallurgical processes. Theoretical principles of the leaching
process of various materials and leaching equipment. Theoretical basis for concentration and purification
processes of metal ions from the solution - ion exchange, solvent extraction and adsorption - desorption.
Methods for separating the metal compound from the solution. Methods for separating metals from solution -
chemical reduction and cementation. The most important hydrometallurgical processes. Thermodynamics of
electrometallurgical systems. Conducting electricity through electrolyte solutions. Chemical effect of direct
current. Kinetics of electrode processes. Theoretical aspects of electrolysis of solution and melt.

The most important anode and cathode processes in metallurgy (electrolytic separation and metal refining,
electrowinning of metal powders, oxides and other products, corrosion and passivation of metals, direct
electrochemical oxidation of sulfides).

Practical lectures: Exercises, other forms of lectures; study research work.

Laboratory exercises related to the determination of the mechanism and kinetics of the leaching process,
purification and enrichment of the solutions, and obtaining metals and metal compounds by different
chemical and electrochemical methods.

Literature

Recommended:

1. N. Pacovié¢, Hidrometalurgija, SRIF, Bor, 1980. (in Serbian)

2. Z. Stankovi¢, M. Rajci¢-Vujasinovi¢, Teorija elektrometalurskih procesa, Autorizovana predavanja, TF
Bor. (in Serbian)

3. M. Raj¢i¢-Vujasinovi¢, V. Zlatkovi¢, Teorija hidro i elektrometalurskih procesa, Praktikum za vezbe, TF
Bor, 2001. (in Serbian)

Supplementary:

1. K. I. Popov, S. S. boki¢, B. N. Grgur, Fundamental aspects of electrometallurgy, Kluwer Academic
Publishers, New York, Boston, Dordecht, London, Moscow, 2002.

2. C. K. Gupta, Chemical Metallurgy, Wiley-Vch Verlag GmbH and Co, 2003.

3. F. Habashi, A Textbook of Hydrometallurgy, Metallurgy Extractive, Quebec, Enr., 1993.

4. J. O'M. Bockris, Modern Aspects of Electrochemistry, Plenum Press, New York, 1973.

5. A. Despi¢, Osnove elektrohemije 2000, Zavod za udzbenike, Beograd, 2003. (in Serbian)

Number of classes per week Other classes:

Lectures: 3 Practical classes: 1 | Other forms of Study research
teaching: 2 work:

Methods of teaching
Lectures with interactive discussions; experimental exercises; term papers and presentations; consultations.

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations
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Activity during the 5 Written exam

lecture

Practical classes 10 Oral exam 40
Preliminary exams 2x20=40

Independent work 5

33




Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: HEAT TREATMENT

Lecturer: Dr. Svetlana L. Ivanov, associate professor

Status of the course: Elective course

ECTS: 8

Prerequisite: Requires knowledge of Physical chemistry and Physical metallurgy

Course goals:
Goal of this course is to provide basic knowledge of the main methods of heat treatment of metals and alloys.

Learning outcomes:
Outcome of this course is to gain the necessary knowledge for studying different processes and technologies
in the field of processing metallurgy and metallic materials.

Course Description:

Theoretical studies:

Introduction to heat treatment. History of heat treatment development. Heat treatment of metals and alloys.
Thermodynamics of phase transformations. Annealing. Annealing without phase transformations. Annealing
with phase transformations. Annealing of steel. Annealing of cast iron. Annealing of nonferrous alloys.
Quenching. Quenching without polymorphism. Quenching with polymorphism. Characteristics of
martensitic transformation for carbon steel. Thermodynamics, mechanism and kinetics of martensitic
transformation. Thermal stabilization of austenite. Change of the properties of alloys with martensitic
structure. Thermoelastic martensitic transformation. Shape memory effect. Bainite transformation.
Mechanism and kinetics of bainite transformation. 4ging. Structural changes, thermodynamics and kinetics
of aging. Changes in alloy properties after aging. Stress relieving. Stress relieving of steel. Structural
changes and processes after stress relieving. Change in properties of steel after stress relieving. Stress relief
brittleness. Case hardening. Basic processes in case hardening. Diffusion in case hardening processes.
Mechanisms of diffusional layer forming. Types of case hardening. Carburization. Nitriding. Carbonitriding.
The rest of the case hardening processes. Surface quenching. Heat treatment defects and their remedies.
Equipment for heat treatment.

Practical studies:

Laboratory exercises that follow the presented materials in lectures.

Literature

Recommended:

1. H. BunojeBuh, Tepmuuka obpana Mmetana, TexHomomko-metanypiiku QakynreT, beorpan, 1981. (in
Serbian)

2. b. IlepoBuh, ®duzmuka Mmetamypruja, MeTamyprko-texHomomky (axynrer, Ilogropuma, 1997. (in
Serbian)

3. C. UBanos, b. CranojeBuh, Tepmuuka oOpaga merana, AyTopu3oBaHa NpeaaBama, TeXHUYKH (aKyiITeT,
bop. (in Serbian)

4. 1. Manrenuh, TexHonoruja Tepmudke oopazae yenuka [ u I, Paganukn yausep3urer Panusoj hupnaHos,
Hosu Can, 1974. (in Serbian)

Supplementary:

1. W.D. Callister, Fundamentals of Materials Science and Engineering: An Integrated Approach, 2nd ed.,
John Wiley and Sons, New Jersey, 2004.

2. 1. . HoBuxkos, Teopus TepMuueckoit o0padboTku MetamioB, Metamtyprus, Mocksa, 1978. (in Russian)
3. G. Krauss, M. A. Grossmann, Principles of Heat Treatment of Steel, Metal Park Ohio, American Society
for Metals, Ohio, 1980.

4. M. E. baantep, Teopust Tepmudeckoii 06padotku, Meramnyprusi, Mocksa, 1984. (in Russian)

Number of classes per week Other classes:

Lectures: Practical classes: Other forms of Study research
3 1 teaching: 2 work:

Methods of teaching
Lectures and laboratory exercises.

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations
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Activity during the 5 Written exam

lecture

Practical classes 25 Oral exam 50
Preliminary exam 20

Independent work
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: PHYSICAL METALLURGY 2

Lecturer: Dr. Desimir Markovic, full professor

Status of the course: Compulsory course for study program Metallurgical Engineering

ECTS: 6

Prerequisite: Required knowledge of Physics, General Chemistry, Inorganic Chemistry, Physical Chemistry and Physical
Metallurgy |

Course goals:

Providing the basic knowledge in the field of real crystal structure, lattice defects and their impact on the properties of
metals , crystallization of metals, solid state phase transformations, strengthening mechanisms in metals and changes in
deformed metals by heating.

Learning outcomes:
Acquiring the theoretical knowledge for successful completion of courses at higher level of studies

Course Description:

Theory teaching

Electronic theory of metals. The theory of energy zones. Electrical properties of metals. Magnetism of metals.
Thermal properties of metals. Structure of alloys. Solid solutions, intermediate phases, ordered solid solutions.
Lattice defects. Diffusion. Crystallization of metals. Phase transformation in solid state. Dislocation and slipping. Movement
of dislocations. Elastic properties of dislocations. Multiplication of dislocations. Reactions of dislocations' cutting.
Strengthening mechanisms for metals and alloys. Deformation strengthening. Grain refinement strengthening. Solid
solutions strengthening. Precipitation and dispersion strengthening. Fiber strengthening. Strengthening by point defects in
the lattice. Recovery and recrystallization. Grain growth. Texture. Describing the texture, deformation texture, annealing
texture. Influence of texture on metal properties.
Practical classes: Exercises, Other forms of teaching
Theoretical classes are followed by laboratory exercises in the field of crystallography, strengthening of metals and alloys,
recrystallization and texture testing.

Literature

Recommended:

1. Bosko Perovié¢, Fizicka metalurgija (Physical Metallurgy), Metalursko-tehnoloski fakultet, Podgorica, 1997. (in Serbian)
Supplementary:

1. R. W. Cahn (ed), Physical Metallurgy, North-Holland Pub. Co, Amsterdam, 1985.

2. B. Verlinden, J. Driver, I. Samajdar, R. D. Doherty, Thermo-Mechanical Processing of Metallic Materials, Elsevier
Pergamon, 2007.

3.JI. T. XKypagunes, B. . ®unaros, ®u3ndeckie METOIBI HCCIeOBaHUS MeTaIDIOB U ciu1aBoB (Physical Methods for
Studying Metals and Alloys), FOYpI'Y, Uensabunck, 2004. (in Russian)

4. M. 1. Muxaiinosuy, Jlekuuu o xypey “Marepuanosenenue” (Lectures on the course "Material Science"),
Hikeropoackuii rocyaapcTBEeHHBIN TeXHUUYECKUH YHUBEpCHTET, 1995. (in Russian)

Number of classes per week Other classes:
Lectures: Practical classes: | Other forms of teaching: Study research work:
3 1 2

Methods of teaching
Traditional lectures, exercises

Grading system(max. number of points 100)

Pre-examination obligations Number of points Final examination Number of points
Activity during the lecture 5 Written exam

Practical classes 15 Oral exam 50

Preliminary exams 2x15=30

Independent work
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: HEAT TECHNIQUE AND FURNACES IN METALLURGY

Lecturers: Dr. Aleksandra Mitovski, assistant professor, Dr. Milan Gorgievski, assistant professor

Status of the course: Compulsory course

ECTS: 8

Prerequisite: Knowledge of Metallurgical thermodynamics, Theory of pyrometallurgical processes and
Metallurgical operations is required

Course goals:

Introducing students to the basic mechanisms of heat transfer, with the operation principles of traditional and
new types of furnace aggregates, as well as the basics of the heat balance calculations of the metallurgical
processes.

Learning outcomes:

Students should have the necessary knowledge to calculate the thermal balance of metallurgical processes in
a number of furnace aggregates, based on the material balance of the process under consideration, the
characteristics of the applied equipment and the heat transfer mechanism.

Course Description:

Lectures:

Basic concepts and initial thermodynamic settings. Basics of heat transfer mechanisms. Conduction.
Convection. Heat exchange by radiation. Non-stationary heat conduction. Types and characteristics of fuel.
Calculation of the combustion process of solid, liquid and gas fuel. Basics of combustion theory and
combustion control in industrial conditions. Refractory materials and furnace lining. Heat characteristics of
furnace linings. General settings of the theory of furnaces. Thermodynamic and kinetic bases of furnace
operation. Basics of the furnace thermal work calculations. Connections between the heat and material
balance and calculation of the furnace batch. Typical conditions of the furnace thermal work and furnaces
classification. Dryers. Furnaces for roasting, sintering and calcination. Blast furnaces-shaft furnaces.
Converters. Reverberatory furnaces. Electric furnaces. Induction furnaces. Vacuum furnaces. New type of
furnaces for melting and converting. Fire refining furnaces. Furnaces for melting of non-ferrous metals and
their alloys. Furnaces for the production of rare metals and semiconductors. Furnaces for the production of
hard alloys and refractory metals.

Practical classes:Excercises, Other forms of teaching, Study research work.

Calculation excercises follow the lectures.

Literature

Recommended:

1. Ivan Mihajlovi¢, Toplotna tehnika i pe¢i u metalurgiji, Autorizovana predavanja, Bor, 2012.(in Serbian)
2. Nikola Colovi¢, Toplotna tehnika, Tehnicki fakultet Bor, 1985. (in Serbian)

3. Nikola Colovi¢, Peé¢i u metalurgiji, Tehnicki fakultet Bor, 1985. (in Serbian)

Supplementary:

1. Z.Popovi¢, K.Rai¢, Energetika metalurskih peci, Zbirka resenih zadataka, TMF, Beograd, 1986. (in
Serbian)

2. Z.Popovi¢, K.Raié, Peci i projektovanje u metalurgiji, Zbirka reSenih zadataka, TMF, Beograd, 1988. (in
Serbian)

Number of classes per week Other classes:
Lectures: Practical Other forms of teaching: Study research work:
3 classes: 1
2
Methods of teaching

Within the theoretical part of teaching, which involves lectures and calculation exercises, carried out in the
cabinet, with the application of modern technical aids, students are acquainted with the theoretical bases of
the subject so that in the course of the exercise they should be able to apply theoretical knowledge on
concrete examples in the form of calculation exercises.

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Activity during the 10 Oral exam 30

lecture

37




Practical classes 10
Preliminary exam 30
Independent work 20
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Study program: Metallurgical Engineering, Mining Engineering

Level of study: Undergraduate Academic Studies

Course: FUNDAMENTALS OF THE EXTRACTIVE METALLURGY

Lecturer: Dr. Nada Strbac, full professor

Status of the course: Elective course for study program Metallurgical Engineering and a compulsory course
for study program Mining Engineering

ECTS: 6

Prerequisite: Knowledge of physical chemistry and mineralogy and petrography is required

Course goals:

The objective of the course is introduce students with basic knowledge in the field of metal production from
primary and secondary raw materials of ferrous and non-ferrous metallurgy, as a significant industrial
branch.

Learning outcomes:
After completing the course, students have the necessary knowledge of the basics of extractive metallurgy of
iron and steel, non-ferrous and rare metals.

Course Description:

Lectures:

The concept and division of metallurgy. Metal properties. Basic characteristics of pyrometallurgical,
hydrometallurgical and electrometallurgical processes. Metallurgical slags. Refractory materials.
Metallurgical fuels. General concepts of technical iron. Classification of iron. Classification of the iron
production processes. Raw materials for the production of iron and their preparation. Production of iron in a
blast furnace. Manufacturing of iron by other methods. General terms about steel. Classification of steel.
Classification of the steel production processes. Raw materials and materials for the steel production. An
overview of the processes for the steel production.

Basics of extractive metallurgy of non-ferrous and rare metals (copper, nickel, aluminum, lead, zinc,
vanadium, molybdenum, uranium and titanium). Classification of non-ferrous and rare metals. Basic raw
materials. Review of the technological procedures for obtaining each metal separately.

Metallurgy of secondary raw materials. Processing of secondary raw materials, collection, sorting, cleaning,
melting, refining. Metals and alloys obtained from secondary raw materials.

Environmental protection in extractive metallurgy. Problems of purification of gases, wastewaters and
treatment of metallic slags.

Literature

Recommended:

1. N. Strbac, D. Zivkovi¢, Osnovi ekstraktivne metalurgije, Autorizovana predavanja, TF Bor, 2012. (in
Serbian)

2. F. Habashi, Principles of extractive metallurgy, Laval University, Quebec, Canada, 2008.
Supplementary:

1. R.Vracar, Teorija i praksa dobijanja obojenih metala, SIMS, Beograd, 2010. (in Serbian)

2. V. Truji¢, N. Mitevska, Metalurgija gvozda, Institut za bakar Bor, 2007. (in Serbian)

3. M. Goji¢, Metalurgija ¢elika, Denona, Zagreb, 2005. (in Serbian)

4. B. Purkovi¢, D. burkovi¢, Metalurgija retkih metala, Tehnolosko-metalurski fakultet, Beograd, 1991. (in
Serbian)

5. Z. Kamberovi¢, D. Sinadinovi¢, M. Koraé, Metalurgija zlata i srebra, SIMS, Beograd, 2007. (in Serbian)
6. T.Volkov Husovi¢, Vatrostalni materijali, svojstva i primena, SIMS, Beograd, 2007. (in Serbian)

7. T.Volkov Husovi¢, K. Rai¢, Goriva i sagorevanje, SIMS, Beograd 2008. (in Serbian)

Number of classes per week Other classes:
Lectures: 2 Practical Other forms of teaching: Study research work:
classes:

Methods of teaching
Lectures are organized on an interactive basis, with the development of practical examples through group
and individual work.

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations
Activity during the 10 Written exam
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lecture

Practical classes

Oral exam

60

Preliminary exam

Independent work

20
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: BASICS OF PROCESSING METALLURGY

Lecturers: Dr. Dragoslav Guskovi¢, full professor, Dr. Srba Mladenovi¢, associate professor

Status of the course: Elective course

ECTS: 6

Prerequisite: Basic knowledge of metal materials and metal testing knowledge

Course goals: Providing basic knowledge about concepts in the field of metal and alloy processing by
casting, plastic processing, thermal treatment and sintering.

Learning outcomes: Getting basic theoretical knowledge of shaping metals by technological processes
present in processing metallurgy

Course Description:

Theoretical study

Basic terms in foundry. Division of foundry according to the type of cast, type and purpose of the product.
Preparation of casting alloys. Furnaces and aggregates used in foundries. Impact of the quality of the raw
materials on casting process and the quality of the castings. Casting in sand molds. Technology of making
molds and cores. Casting in metal molds. Basic concepts of the casting system. Casting characteristics.
Alloys of heavy non-ferrous metals - scope of application. Casting alloys of light metals (aluminum,
magnesium) and field of application. Special casting methods - basic concepts. Basic types of plastic

processing, rolling, forging, extruding pressing, drawing. The first law of plasticity. Grip of metals by rollers.

Devices and aggregates that are used in plastic processing. Classification of products obtained by plastic
processing. Product quality, the influence of plastic deformation on the mechanical and technological
characteristics of the product. The role and importance of thermal processing. Types of thermal processing.
Devices and aggregates for thermal treatment. Chemical thermal treatment of steel. General terms from
sintermetallurgy. Significance and scope of application of products obtained by sintering. Obtaining metal
powders. Obtaining metal oxides. Quality of powders. Sintering-shaping pieces. Thermal processing of
sintered form. Plastic processing of sintered pieces.

Literature

Recommended:

1. Jb. UBanuh, JlusapctBo, T®, bop, 2000. (in Serbian)

2. M. ITemmwh, b. Mumikosuh, B. Munenkosuh, [Ipepana merana y mactuunom cramy, TM®, Beorpan,
1992. (in Serbian)

3. H. Bunojesuh, Tepmuaka o0pana metana, TexHomomko-Metamypiku hakynret, beorpan, 1981. (in

Serbian)
4. M.Murtkos, /1. boxuh, 3. Byjosuh, Metanypruja npaxa, beorpan, 1998. (in Serbian)
Number of classes per week Other classes:
Lectures: 2 Practical classes: 0 | Other forms of Study research
teaching: 0 work:

Methods of teaching
Traditional lectures with interactive discussions

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Activity during the 10 Written exam

lecture

Practical classes Oral exam 60

Preliminary exam 10

Independent work 20
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Study program: Mining Engineering and Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: ENVIRONMENTAL MANAGEMENT

Lecturer: Dr. Milovan Vukovi¢, full professor

Status of the course: Elective course

ECTS: 6

Prerequisite: There are no prerequisites.

Course goals: Introducing students of mining and metallurgy with theory and practice of problem solving in
the area of environmental protection. The aim also is to teach the students how to create a better environment
for people as well to preserve vital ecosystems, relying on the principles of sustainable development.

Learning outcomes: This course consists of lectures aimed to introduce students with different tasks and
possible situations in environmental management. A wide scope of lectures covers the nature, origin and role
of environmental management, with a focus on the sustainability principles. Perspectives of various
participants in environmental management (for instance, scientists, policy makers, citizens) are also
examined. The course offers an interdisciplinary set of lectures which explains some of frequently used
frameworks and tools for environmental management. This course also considers some issues of
environmental management dealing with the issues specific to both mining and metallurgical engineering.

Course Description: Introduction to environmental management. Environmentalism, environmental values,
social sciences, economics and environmental management. General concepts on sustainability and
environment. Fundamental ecological concepts. Classification of natural resources — the atmosphere and
climate change. Water resources and land based resources. Impacts of human activities on the environment.
Mining-metallurgical production and the environment. Environmental management approaches. Standards,
monitoring, modeling and auditing. Pollution and waste management.

Literature
Recommended:
1. Barrow, C.J., Environmental Management to the Sustainable Development (Second Edition),
Routledge, London; New York, 2006.
2. M. Vukovi¢, N. Strbac, Zastita Zivotne sredine i odrZivi razvoj (monografija), Tehnicki fakultet Bor,
2009, Bor. (in Serbian)
Supplementary:
1.  Murali Krishna Valli Manickam 1.V., Environmental Management Science and Engineering for
Industry (First Edition), Elsevier, 2017.

Number of classes per week Other classes:
Lectures: 2 hours Practical classes: Other forms of Study research
weekly teaching: work:

Methods of teaching
Lectures of ex-cathedra type.

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Activity during the 10 Written exam 70
lecture

Practical classes Oral exam

Preliminary exam 20

Independent work
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: METALLURGY OF IRON

Lecturer: Dr. LjubiSa Balanovi¢, assistant professor

Status of the course: Compulsory course

ECTS: 8

Prerequisite: Required knowledge of the theory of pyrometallurgical processes, heat engineering and
furnaces in metallurgy, and metallurgical operations.

Course goals:
The objective of the course is to familiarize students with raw materials and materials for obtaining iron,

theoretical foundations and the technological process of obtaining iron in the blast furnace, as well as new

processes in the production of iron.

Learning outcomes:

Students have the necessary theoretical and technological knowledge in the field of iron metallurgy and have

been trained to calculate the material and heat balance in the processes of obtaining iron.

Course Description:

A brief overview of the historical development of iron metallurgy. Iron. Classification. Basic raw materials
and materials for the production of iron. Agglomeration of iron ores and concentrates. Pelletizing. Extraction
of iron in a blast furnace. Process diagram and blast furnace profile. Evaporation of moisture and
decomposition of carbonates. Reduction of oxides in a blast furnace. Formation of iron. Formation of slag.
Behavior of sulfur in a blast furnace. Heat exchange in a high furnace. Movement of mixtures and gases in a
blast furnace. Practical work of the blast furnace. Intensification of the high-flow process. Auxiliary devices.

Mathematical models and automation of blast-furnace operation. New processes in the production of iron.

Literature

Recommended:

1. B. Trujic, N. Mitevska, Metalurgija gvozda, Institut za bakar, Bor, 2007. (in Serbian)

2. B. Truji¢, Savremeni proracuni u metalurgiji gvozda, Institut za bakar, Bor, 2007. (in Serbian)
Supplementary:

1. K. Meyer, Pelletizing of Iron Ores, Springer-Verlag, Berlin — New York, 1980.

2. B.B. IlonTager, JlomenHoe mpou3BoAcTBO, MeTtamrypruja, MockBa, 1971. (in Russian)

3. E.®. Berman, Meranypruja uyryna, Meramypruja, Mocksa, 1981. (in Russian)

4. C. Bodsworth, H.B.Bell, Physical Chemistry of Iron and Steel Manufacture, Second Edition, Longman
Group Ltd.,London, 1972.

Number of classes per week Other classes:
Lectures: 3 Practical exercises: | Other forms of Study research
2 teaching:vl work:

Methods of teaching
Lectures and calculation exercises.

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Activity during the 5 Written exam 30

lecture

Practical classes 5 Oral exam 30

Preliminary exam 30

Independent work
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: METALLURGY OF THE HEAVY NON-FERROUS METALS

Lecturers: Dr. Nada Strbac, full professor, Dr. Ljubi$a Balanovi¢, assistant professor and Dr. Aleksandra
Mitovski, assistant professor

Status of the course: Compulsory course for study program Metallurgical Engineering (Module: Extractive
metallurgy)

ECTS: 8

Prerequisite: Knowledge in Theory of pyrometallurgical processes, Heat technique and furnaces in
metallurgy and Theory of hydro- and electrometallurgical processes is required

Course goals:

The objective of the course is to familiarize students with raw materials and materials for obtaining heavy
non-ferrous metals, and with modern technological processes for metallurgical production of copper, nickel,
lead, zinc, mercury, cadmium, antimony, indium, precious metals.

Learning outcomes:

Students have the necessary theoretical and technological knowledge in the field of metallurgy of non-
ferrous metals and are educated to calculate the material and thermal balance of the metallurgical processes
used to obtain them.

Course Description:

Lectures:

The basic classification of non-ferrous metals. The term and definition of ore. Foundations of non-ferrous
metals in the world. Metallurgy of heavy non-ferrous metals - modern methods of obtaining and refining.
Metallurgy of copper, nickel, lead, zinc, mercury, cadmium. Metallurgy of precious metals - gold, silver and
platinum metals.

Practical classes: Excercises, Other forms of teaching, Study research work

Calculation and laboratory excercises follow the lectures.

Literature

Recommended:

1. Z. Zivkovié, V. Savovié, Fizi¢ko-hemijske osnove procesa topljenja i konvertorovanja, Bor, Bakar, 1994.
(in Serbian)

2. R. Vracar, Metalurgija cinka, Naucna knjiga, Beograd, 1995. (in Serbian)

3. R. Vracar, Metalurgija olova, Nauc¢na knjiga, Beograd, 1995. (in Serbian)

4. Grupa autora, Zbirka zadataka i metalurgije obojenih metala, TF Bor, 2003. (in Serbian)

5. Grupa autora, Zbirka zadataka iz metalurgije obojenih metala, TF, Bor, Grafomed, 2004. (in Serbian)
Supplementary:

1. W. G. L. Devenport, M. King, M. Schlesinger, A. K. Biswas, Extractive metallurgy of copper, Oxford,
UK: Perfamon press an imprint of elsevir science, 2002.

2. F. Habashi, Extractive Metallurgy Today — Problems and Progress, Laval University, Canada, 2000.

3. F. Habashi, Principles of Extractive Metallurgy, Vol.1, General Principles, Gordon and Breach, Science
Publishers Ltd., New York, 1969.

4. F. Habashi, Handbook of extractive metallurgy, VCH Verlagsgesellschaft mbH, Awiley Company, 1997.
5. B. A. Wills, T. J. Napier-Munn, Mineral Processing Technology, Elsevier Science and Technology Books.
6. S. Seetharman, Fundamentals of Metallurgy, Woodhead Publishing Limited and Crc Press LLC, 2005.

Number of classes per week Other classes:
Lectures: Practical Other forms of teaching: 1 | Study research work:
3 classes:
2

Methods of teaching
Lectures, calculation and experimental exercises

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Activity during the lecture 5 Written exam 30

Practical classes 5 Oral exam 30

Preliminary exams 2x15=30

Independent work
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: METALLURGY OF THE RARE METALS

Lecturer: Dr. Nada Strbac, full professor

Status of the course: Compulsory course for study program Metallurgical Engineering (Module: Extractive
metallurgy)

ECTS: 8

Prerequisite: Knowledge of Chemistry, Theory of pyrometallurgical processes and Theory of hydro and
electrometallurgical processes is required.

Course goals:

The objective of the course is to to introduce the students with metallurgy of rare metals, which is a very
important field of industry, thanks to the production of new materials with special properties, based on rare
metals.

Learning outcomes:

Students have the necessary theoretical and technological knowledge in the field of metallurgy of rare metals
and are educated to calculate the material and thermal balance of the metallurgical processes used for
obtaining them.

Course Description:

Lectures:

State and tendencies in the field of rare metals metallurgy. Basic properties of metals. Occurrence and
classification of rare metals. Basic processes and methods for obtaining rare metals. Processes and methods
of metallurgical preparation and concentration of rare metals. Processes and methods for obtaining rare
metals. Processes and methods for refining rare metals. Metallurgy of rare metal powders. Smelting and
casting of rare metals. Metallurgy of refractory rare metals. Basic properties, field of application, basic
characteristics of raw materials. Methods for processing raw materials and obtaining metals: molybdenum,
rhenium, vanadium, tungsten, zirconium, hafnium, titanium, niobium and tantalum. Metallurgy of light rare
metals. Basic properties, field of application, basic characteristics of raw materials. Methods for processing
raw materials and obtaining metals: rubidium, cesium, beryllium. Metallurgy of metals from the group of
lanthanides. Basic properties, field of application, basic characteristics of raw materials. Procedures for
processing raw materials and obtaining oxides and metals. Metallurgy of radioactive metals. Basic
properties, field of application, basic characteristics of raw materials. Procedures for processing raw
materials and obtaining technical concentrates, nuclear pure salts and fuel elements. Uranium and thorium.
Extraction of rare metals from secondary raw materials. Ecological basics in the processing of primary and
secondary raw materials in the production of rare metals.

Practical classes: Exercises, Other forms of teaching, Study research work

Calculation and laboratory exercises.

Literature

Recommended:

1. N. Strbac, Autorizovana predavanja, TF Bor, 2010. (in Serbian)

2. B. Purkovi¢, D. Burkovi¢, Metalurgija retkih metala, Tehnolosko — metalurski fakultet, Beograd, 1991.
(in Serbian)

Supplementary:

1. B.A.Pe3nnuenko, Meramnypruja Boiadpama, MmonudieHa U Huoouja, “Hayka” MockBa, 1967. (in Russian)
2. T'.E. Kannan, I'.®. Cununa, Jy. Y. Octpoyuiko, Enexkrponau3 B METaJULypruu peiKiuX METalIoB,
Hayuynorexandeckoe n3nareiacTBo auteparypu, Mocksa, 1963. (in Russian)

Number of classes per week Other classes:
Lectures: Exercises: Other forms of teaching: Study research work:

3 1 2
Methods of teaching

Teaching is organized on an interactive basis, and includes: lectures, experimental and calculation exercises.
Students also do the independent work and present their results through term papers.

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Activity during the 10 Written exam

lecture
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Practical classes 10 Oral exam 40
Preliminary exam 20
Independent work 20
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: METALLURGY OF THE LIGHT METALS

Lecturers: Dr. Nada Strbac, full professor, Dr. Ljubi$a Balanovi¢, assistant professor and Dr. Aleksandra
Mitovski, assistant professor

Status of the course: Compulsory course for study program Metallurgical Engineering (Module: Extractive
Metallurgy)

ECTS: 8

Prerequisite: Knowledge of Theory of pyrometallurgical processes, Heat technique and furnaces in
metallurgy and Theory of hydro and electrometallurgical processes is required.

Course goals:

The aim of the course is to introduce students to raw materials and materials for obtaining light non-ferrous
metals, as well as to modern technological processes of metallurgical production of aluminum, magnesium,
sodium, potassium, calcium and barium.

Learning outcomes:

Students have the necessary theoretical and technological knowledge in the field of metallurgy of non-
ferrous metals and are trained to calculate the material and thermal balance of the metallurgical processes
used to obtain them.

Course Description:

Lectures:

Metallurgy of light non-ferrous metals - modern methods for obtaining and refining. Metallurgy of
aluminum Metallurgy of magnesium Metallurgy of sodium Metallurgy of potassium Metallurgy of calcium
Metallurgy of barium

Practical classes: Exercises, Other forms of teaching, Study research work

Calculation and laboratory exercises follow the lectures.

Literature

Recommended:

1. Grupa autora, Zbirka zadataka i metalurgije obojenih metala, TF Bor, 2003. (in Serbian)

2. 7. Zivkovié, R.Vradar,, Ekstraktivna metalurgija aluminijuma, nau¢na knjiga, Beograd, 1994. (in Serbian)
3. Z. Zivkovié, Ekstraktivna metalurgija magnezijuma, TF, Bor, Bakar, 1994. (in Serbian)

4. Grupa autora, Zbirka zadataka iz metalurgije obojenih metala, TF, Bor, Grafomed, 2004. (in Serbian)
Supplementary:

1. F. Habashi, Extractive Metallurgy Today — Problems and Progress, Laval University, Canada, 2000.

2. F. Habashi, Principles of Extractive Metallurgy, Vol.1, General Principles, Gordon and Breach, Science
Publishers Ltd., New York, 1969.

3. G.Solymar, Light metals, Elsevier, London, 2003.

Number of classes per week Other classes:
Lectures: Practical Other forms of teaching: Study research work:
3 classes: 1
2

Methods of teaching
Lectures, calculations and experimental excercises

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Activity during the 5 Written exam 30

lecture

Practical classes 5 Oral exam 30

Preliminary exams 2x15=30

Independent work
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: PROCESSING OF METALS IN PLASTIC STATE 1

Lecturer: Dr. Dragoslav Guskovi¢, full professor

Status of the course: Compulsory course Processing metallurgy

ECTS: 8

Prerequisite: Required knowledge in mathematics, physics and physical metallurgy

Course goals:

The course should enable the student to learn processes that take place in a solid metal (alloy) under the
influence of stresses that cause the change in shape and dimensions with a constant volume value, with the
greatest attention paid to rolling as the most common metal processing process in general.

Learning outcomes:
The student needs to become acquainted with the processes of solid state flow of metals and to master
specific rolling technologies in order to be trained for efficient independent and team work in this field.

Course Description:

Theoretical study

Correlation of deformation and structural changes in metal. Characteristics of warm and cold plastic
deformation. Strengthening and texture. Recrystallization and fibrous structure. Strengthening diagrams for
metals and alloys. The role of crystal structure errors in plastic deformation processing. Thermomechanical
metal processing. Diagrams of recrystallization, equilibrium state, deformation resistance, and plasticity of
metals. Technological properties and TMR of metal processing. Superplasticity. Rolling of metals and
alloys. General scheme of the technological process in rolling mills. Division and purpose of semi-finished
products. Types of rolling lines. Technological process of rolling of blums, slabs and billets. Preparation of
semi-finished products for further processing. Profile rolling. Types of rolling mills. Calibration. Rolling of
wire and profile of small cross sections. Rolling of sheets and strips. Rolling of seamless tubes. Rolling of
globesand wheels. Problems and errors in rolled products.

Practical classes, Other forms of teaching, Study research work

Calculating and laboratory practices follow lectures. Determination of TMR of processing for specific alloy,
calibration.

Literature

Recommended:

1. M. llemmwh, b. Mumkosuh, B. Munenkosuh, [Ipepana merana y mnactuanom ctawy, TM®, beorpan,
1992. (in Serbian)

2. b. JIpobmak, ®dusznuka Metanypruja, ®usuka uBpcrohe u miactuanoct, TM®, beorpan, 1990. (in
Serbian)

3. M. Yaymesuh, O6pana meTana BasbambeM, B. Macnema, CapajeBo, 1985. (in Serbian)

4. b. Ilepouh, ®uznuka meranypruja, MTO, [loaropuua, 1997. (in Serbian)

Supplementary:

1. S. H. Talbert, B. Avitzuk, Elementary Mechanics of Plastic Flow in Metal Forming, John Wiley & Sons,
1996.

2. T. Z. Blazinsky, Plasticity and Modern metal forming Technology, Klower Academic Publishers, London,
1989.

3. P. 1. Poluhin, Tehnologija procesov obrabotki metallov, davleniem, Metallurgija, Moskva, 1988.

4. b. Mumkosuh, M. Mumosuh, P. Credanosuh, KannbpoBame Bajraka y BaJbaOHHIIAMA YEIHKA U
ob6ojennx Merana, CaBe3 mHkemepa Metairypruje Jyrocnasuje, TM®, beorpan, 1997. (in Serbian)

5. A. Tselikov, Stress and Strain in Metal Rolling, University Press, L.A., 2003.

6. G. E. Dieter, Mechanical Metallurgy, Mc Graw-Hill, London, 1986.

Number of classes per week Other classes:

Lectures: 3 Practical classes: 2 | Other forms of Study research
teaching: 1 work:

Methods of teaching
Lectures, exercises and practical work, organized on an interactive principle, which besides classical lectures
and presentations, includes discussions and active participation of students in all aspects of teaching.

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations
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Activity during the 5 Written exam 20
lecture

Practical classes 5 Oral exam 50
Preliminary exam 1x20=20

Independent work
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: CASTING

Lecturer: Dr. Srba Mladenovi¢, associate professor

Status of the course: Compulsory course

ECTS: 8

Prerequisite:

Course goals:
To prepare students for work in the foundry industry

Learning outcomes:
Students will learn basic technics in pattern making, sand mixing, mould making, core making, metal
melting and pouring

Course Description: Introduction. Casting. Cast production technology. Models. Core box. Materials for
sand, die, investment and centrifugal casting. The composition and properties of the materials. Heat resistant
materials. Production of the sand-clay patterns. Hand and machining production. Gateway system.
Calculation of gateway system elements. Riser design. The final operation in production of castings.
Classification of metals and alloys. Steel and cast iron. Definition and chemical composition. Construction
properties. Production of cast iron. Cupola, blast and electric furnaces. Different types of cast iron. White,
gray, malleable and ductile (nodular) cast iron. Production of temper cast iron. Production of alloying cast
iron

Literature

Recommended:

1. UBanuh Jb., JluBapctso, bop, 2000. (in Serbian)

2. M. TomoBuh, JIuBeme 0060jeHnx u makux mMetana, TM®, beorpan, 1976. (in Serbian)
Supplementary:

1. b. Kodoscku, JIuseno reoxhe, T® bop, 2006. (in Serbian)

2. I1. T'. Jly3un, OCHOBY €KOHOMHUKH M OpTraHHU3alliH JIUTENHOTa MPOU3BOCTBa, MeTamypruja, Mockaa.
1983. (in Russian)

Number of classes per week Other classes:

Lectures: Practical classes:
3 1

Other forms of Study research
teaching: 2 work:

Methods of teaching
Lectures, exercises and other forms of teaching organized in an interactive manner.

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Activity during the 5 Written exam 20

lecture

Practical classes 15 Oral exam 35

Preliminary exams 10

Independent work 15
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: POWDER METALLURGY

Lecturer: Dr. Ivana Markovic, Assistant Professor

Status of the course: Compulsory course for study program Metallurgical Engineering (Module Processing Metallurgy)

ECTS: 8

Prerequisite: Required knowledge of Physical Chemistry, Physical Metallurgy 1 and 2

Course goals:
Introduction of students with the field of powder metallurgy and metal powders characterization

Learning outcomes:

Acquiring knowledge of the methods of obtaining metal powders, forming particles and the sintering process, in order for
students to acquire the necessary basis for courses on master and doctoral academic studies in the field of powder metallurgy
as well as for application of the acquired knowledge.

Course Description:

Theory teaching

Physical-chemical methods for metal powders obtaining: chemical reduction, electrolysis of aqueous solutions or dissolution
of salts of different metals, dissociation of carbonyls, thermo-diffusion saturation, evaporation and condensation.
Mechanical methods: powders obtaining by atomization, commercial atomization methods (water atomization, gas
atomization); practical aspects of atomization, microstructure of atomized powders. Experimental determination and
mathematical calculation of the cooling rate in the process of fast solidification. Nano powders obtaining. Preparation of
powders for shaping and compacting processes. Shaping under the pressure at room temperature (double-sided pressing in
dies, isostatic pressing, powders rolling, high energy pressing). Shaping using pressure at high temperature. Shaping without
pressure. Introduction to the metal powders sintering process. Bases of solid state sintering: Mechanisms for the matter
transport during the metal powders sintering. Sintering stages. Forming and growth of contacts. The process and the theory
of densification. Kinetics of the structure homogenization. Recrystallization during the sintering and microstructure.
Changing the shape of the pores during the consolidation process. Anisotropy of shrinkage. The relationship between
shrinkage anisotropy and pore shape. Activated sintering. Liquid phase sintering. Basic mechanisms of liquid phase
sintering process. Viscous flow of a solid-liquid system. Contacts forming. Characteristics of microstructure. Processes in
the stage of heating and melting. Stage dissolution-deposition. Processes in the final stage. Densification. Grains growth.
Microstructure. Sintering under the pressure: Densification mechanisms. Densification rate. The effect of the microstructure.
New techniques of sintering. Infiltration. Activated sintering by liquid phase. Protective sintering atmosphere and sintering
equipment.

Practical classes: Exercises, Other forms of teaching, Study research work

Laboratory exercises follow the theory teaching and include the testing and characterization of metal powders and pressed
samples according to ISO standards for powder metallurgy field.

Literature

Recommended:

1. Mirjana Mitkov, DuSan Bozi¢, Zoran Vujovi¢, Metalurgija praha (Powder Metallurgy), Beograd, 1998. (in Serbian)

2. Svetlana Nestorovi¢, Sintermetalurgija, Praktikum (Powder Metallurgy — Practicum), Bor, 2001. (in Serbian)

3. Werner Schatt, Klaus Peter Wieters, Powder metallurgy, Processing and Materials, EPMA, 1994.

Supplementary:

1. T.A. Bunorpagnos u nap. IIpokatka metanudeckyj nopomkoB (Rolling of Metal Powders), Meramypruja, Mocksa, 1969.
(in Russian)

2. C. C. Kumapucos, I'.A. JIubencown, [Topomkosaja meranypruja (Powder Metallurgy), MockBa, 1972. (in Russian)

3. O.B. Poman, U.H. I'abpuenos, CripaBounrk no nopouikosoj Meraiurypruu (Handbook of Powder Metallurgy), Musnck,
1988. (in Russian)

Number of classes per week Other classes:
Lectures: Practical classes: | Other forms of teaching: Study research work:
3 1 2

Methods of teaching
Lectures, exercises and practical work, organized on an interactive principle, which besides traditional lectures and
presentations includes discussions and active participation of students in all aspects of teaching.

Grading system(max. number of points 100)

Pre-examination obligations | Number of points Final examination Number of points
Activity during the lecture 5 Written exam

Practical classes 15 Oral exam 30

Preliminary exam 2x25=50

Independent work
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: WELDING METALLURGY

Lecturer: Dr. Svetlana L. Ivanov, associate professor

Status of the course: Compulsory course

ECTS: 6

Prerequisite: Required knowledge of Physical Metallurgy 1 and Physical Metallurgy 2

Course goals:
The goal of this course is to provide theoretical knowledge in the field of welding processes, technologies
and applicable welding practices.

Learning outcomes:
The outcome of this course is to gain the fundamental theoretical knowledge for investigating different
processes and technologies in the field of welding of metallic materials.

Course Description:

Theoretical studies:

Introduction. Physical basics of welding. Chemical reactions during welding. Welding thermal
processes. Welding discontinuities and defects. Residual stresses and distortions of welds. Cracking
phenomena in welded joints. Structural changes in welded joints. Heat treatment of welded joints.
Application of CCT diagrams. Introduction to welding metallurgy of steels. Welding of cast irons
and steels. Welding of nonferrous materials: Al, Cu, Ni, Ti, Mg, Zr, Ta and their alloys. Joining of
dissimilar materials.

Practical studies:

To complement the theoretical concepts covered in this course, laboratory exercises are included, where
students can experiment with some of the concepts covered.

Literature

Recommended:

1. [1. Cedepujan, Meramypruja 3aBapuBama, I paheBuncka kmura, beorpan, 1969. (in Serbian)

2. P. Ilpokuh-1lperkoBuh, O. [lomosuh, 3aBapuBame M CPOAHHM TOCTYMIM, 3aBOJ 3a yiOeHuke, beorpan,
2011. (in Serbian)

3. A.Cemmak, B. Ilujauxu-XKepasunh, A. MunocasseBuh, B. Dophesuh, M. Bykuhesuh, Mammmnacku
matepujanu 11, Mamuacku dakynrer, beorpan, 2000. (in Serbian)

4. K. Easterling, Introduction to the Physical Metallurgy of Welding, 2™ ed., Butterworth-Heinemann Ltd,
Oxford, 1992.

Supplementary:

1. S. Kou, Welding Metallurgy, A John Wiley and Sons, Inc., Publication, New Jersey, 2003.

2. D. Smith, Welding skills and technology (Bemrune 3aBapuBama u texroznoruje), 1984. by Mc Grow-
Hill, New York, ca earneckor npeseo: ap urxk. Patko Jlykuh, beorpan, 1994. (in Serbian)

3. B. Lundqvist, Sandvik Welding Handbook, Sandvik AB, Sandviken, Sweden, 1977.

Number of classes per week Other classes:

Lectures: Practical classes: Other forms of Study research
2 1 teaching: 2 work:

Methods of teaching
Lectures, laboratory exercises.

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Activity during the 5 Written exam /

lecture

Practical classes 15 Oral exam 40

Preliminary exam 40

Independent work
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: METALLURGY OF STEEL

Lecturers: Dr. Dragan Manasijevi¢, full professor, Dr. Milan Gorgievski, assistant professor

Status of the course: Compulsory course

ECTS: 6

Prerequisite: Required knowledge of the theory of pyrometallurgical processes, heat engineering and
furnaces in metallurgy, and iron metallurgy

Course goals:
The aim of the course is to acquaint students with the principles of steel production and the contemporary
technological processes of obtaining steel.

Learning outcomes:
Students possess the necessary theoretical and technological knowledge in the field of steel metallurgy and
are trained to calculate the material and heat balance in the process of obtaining steel.

Course Description:

Definition, properties and types of steel. The influence of impurities on the properties of steel. A brief
overview of the historical development of steel metallurgy: Bessemer, Thomas, Open Hearth processes.
Theoretical principles of steel production. Basic reactions in steelmaking: Si, Mn, C, S, P in steel. Slag in
steel metallurgy. Gases and non-metallic inclusions in steel. Processes for steel production — Basic Oxygen
Converter Process, Electric Arc Furnace (EAF) Process. Stainless steelmaking processes. Deoxidation and
alloying of steel. Secondary metallurgy. Synthetic slag processing of steel. Desulphurization. Degassing.
Control of non-metallic inclusions. Casting of steel and solidification of the ingot. New processes in steel
metallurgy.

Literature

Recommended:

1. D. Manasijevi¢, D. Zivkovié, Metallurgy of steel, Technical faculty in Bor, Bor, 2014. (in Serbian)

2. M. Goji¢, Metallurgy of steel, Faculty of Metallurgy, Sisak, 2005. (in Serbian)

Supplementary:

1. A. Ghosh and A. Chatterjee, [ronmaking and Steelmaking: Theory and Practice, PHI Learning Pvt. Ltd.,
2011.

2. A. Ghosh, Secondary Steelmaking: Principles and Applications, CRC Press, 2001.

3. Turkdogan, E.T., Ironmaking and Steelmaking, 15, 1988.

Number of classes per week Other classes:

Lectures: 3 Practical classes: 2 | Other forms of Study research
teaching: 1 work:

Methods of teaching
Lectures and calculation exercises.

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Activity during the 5 Written exam 30

lecture

Practical classes 5 Oral exam 30

Preliminary exam 30

Independent work
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: VACUUM METALLURGY

Lecturers: Dr. Dragan Manasijevi¢, full professor, Dr. Aleksandra Mitovski, assistant professor

Status of the course: Elective course (module Extractive Metallurgy)

ECTS: 6

Prerequisite: Required knowledge of metallurgical thermodynamics, heat engineering and furnaces in
metallurgy, metallurgical operations, metallurgy of iron and steel, and metallurgy of rare metals.

Course goals:

To make students familiar with the application of vacuum in the field of metallurgical production and in the
production of modern metallurgical materials, given the wide application and importance of vacuum
treatment in modern processes.

Learning outcomes:
The outcome of this elective course is to acquaint students with more detailed information on metallurgical
processes under vacuum.

Course Description:

Basic terms. History of vacuum application in metallurgy. Vacuum classification. Measurement of vacuum.
Types of vacuum pumps. Work under vacuum. The influence of vacuum on some important properties of
metal and alloys. Theoretical basics of vacuum-metallurgical processes. Thermodynamics of vacuum-
metallurgical processes. Vacuum-metallurgy processes kinetics. Application of vacuum techniques in
extractive metallurgy. Vacuum technologies in preliminary stages of metallurgical reduction processes.
Metal reduction processes under vacuum: carbothermic and metalothermic processes. Refining of metal
under vacuum. Separation of the metal by vacuum distillation. Deoxidation and decarburization of the metals
under vacuum. Zone melting. Vacuum degassing of metals in liquid and solid state. Plasma deposition of
protective coatings.

Literature

Recommended:

1. D. Manasijevic, Vakuum metalurgija, Autorizovana predavanja, Tehnicki fakultet u Boru, 2014. (in
Serbian)

Supplementary:

1. O.Winkler, R.Bakish, Vacuum metallurgy, Elesevier Publishing Company, Amsterdam, 1971.

2. A.Choudhury, Vacuum metallurgy, ASM Intl., New York, 1990.

Number of classes per week Other classes:

Lectures: 2 Practical classes: 1 | Other forms of Study research
teaching: 2 work:

Methods of teaching
Lectures, computational and laboratory exercises.

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Activity during the 10 Written exam 20

lecture

Practical classes 10 Oral exam 30

Preliminary exam

Term paper 30
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Study program: Metallurgical Engineering, Mining Engineering and Technological Engineering

Level of study: Undergraduate Academic Studies

Course: METALLURGY OF THE SECONDARY RAW MATERIALS

Lecturer: Dr. Nada Strbac, full professor

Status of the course: Elective course for study program Metallurgical Engineering (Modul: Extractive
metallurgy), compulsory course for study program Mining Engineering (Modules: PMS and RTiOR) and
Elective course for study program Technological Engineering (Module: Environmental protection
engineering)

ECTS: 6

Prerequisite: Knowledge of general technological disciplines is required.

Course goals:
The goal of the course is to introduce students with the knowledge in the field that deals with the problem of
the formation and processing of secondary raw materials of ferrous and non-ferrous metallurgy.

Learning outcomes:

After studying the subject and calculation and experimental exercises, students have the necessary
knowledge to calculate the material and thermal balance of metallurgical processes, which are applied in
metallurgy of secondary raw materials, as well as theoretical knowledge that enable them to choose the right
technology for the processing of secondary raw materials.

Course Description:

Lectures:

Raw materials in secondary metallurgy and their usage. Sources of production of secondary raw materials.
Classification of secondary raw materials. Determination of resources of secondary raw metal materials.
Organization of collection and preparation of metal scrap and waste. Primary treatment: sorting, magnetic
separation, separation, cutting, crushing and grinding, degreasing and drying, packing and briquetting,
electrostatic separation, etc. Processing of metal waste. Production of secondary copper and copper alloys.
Nickel based scrap and waste processing. Processing of secondary lead and alloys. Obtaining tin from
secondary raw materials. Collecting, preparation and metallurgical processing of iron scrap. Processing of
secondary raw materials containing zinc. Processing of secondary aluminum. Collection, primary treatment
of scrap and waste and metallurgical processing of other non-ferrous metals and alloys (Sb, Hg, Co, etc.).
Non-metallic waste processing. Hydrometallurgical processing of raw materials containing zinc. Obtaining
precious metals from scrap and waste. Ecological bases for processing secondary raw materials. The
economic effects of complex processing of secondary raw materials. Perspectives of the development of
secondary metallurgy.

Practical classes: Exercises, Other forms of teaching, Study research work

Laboratory and calculation exercises follow lectures related to raw materials in secondary metallurgy.

Literature

Recommended:

1. N. Strbac, Autorizovana predavanja, Bor, 2010. (in Serbian)

2. L. li¢, Z. Gulisija, M. Soki¢, Reciklaza metali¢nih sekundarnih sirovina, ITNMS, Beograd, 2010. (in
Serbian)

Supplementary:

1. L. Ili¢ i dr., Resursi i reciklaza sekundarnih sirovina obojenih metala, Institut za bakar, Bor, 2002. (in
Serbian)

2. R.Vracar, LJ. Jaksi¢, Sekundarna metalurgija olova, Fakultet tehnickih nauka Kosovska Mitrovica, 2001.
(in Serbian)

4. A. Cavié i dr., Celiéni otpadak, Poslovna skola Megatrend, Beograd, 1998. (in Serbian)

5. 1. XajaykoB, Meranypruja BTOpHYHUX [IBETHUX MeTanoB, MockBa, Mertanypruja, 1987. (in Russian)

Number of classes per week Other classes:
Lectures: Practical Other forms of teaching: Study research work:
2 classes: 2
1

Methods of teaching
Lectures, laboratory and calculation exercises

Grading system(max. number of points 100)
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Pre-examination

Number of points

Final examination

Number of points

obligations

Activity during the 10 Written exam

lecture

Practical classes 10 Oral exam 30
Preliminary exams

Independent work 50
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: METAL PLATING

Lecturers: Dr. Mirjana M. Raj¢i¢ Vujasinovié, full professor, Dr. Vesna Grekulovi¢, assistant professor,

Status of the course: Elective course

ECTS: 6

Prerequisite: Required knowledge of the theory of hydro and electrometallurgical processes and
metallurgical operations

Course goals:
The aim of the course is to acquaint students with theoretical principles and practical methods of metal
plating.

Learning outcomes:
Training students to independently deal with the processes of obtaining metal coatings at the
engineering level, as well as setting the parameters for obtaining the coating of choice.

Course Description:

Types of metal coatings. Theoretical aspects of chemical deposition of metals. Fundamental
principles in electrochemistry. Basic electrolysis laws. Types of solutions used in galvanotechnics.
Mechanism of precipitation and dissolution of metals. Electro crystallization of metals. Kinetics of
precipitation and dissolution of metals. Electrochemical evolution of hydrogen. Anode reactions.
Preparation of surface for application of metal coatings. Copper coatings. Nickel coatings.
Chromium coatings. Tin coats. Iron coatings. Coatings of precious metals. Coating of alloys.
Galvanic coatings on aluminum and its alloys. Metallic coatings obtained by thermic methods.
Coatings obtained by diffusion processes. Electrolyte control. Control of metal coatings.

Practical classes include laboratory exercises based on the fundamental laws of electrolysis,
demonstrate electrochemical evolution of hydrogen, surface preparation, application of different
coatings from metals and alloys, anodizing and control of metal coatings and electrolytes.

Literature

Recommended:

1. Cnacoje Bophesuh, Muonpar Makcumosuh, Muomup ITapnosuh, Koncrantun [lonos, "anBanotexanka, HIJJI
,, Texuuuka kwura‘, beorpan, 1998. (in Serbian)

2. C. Bophesuh, Meranue npesnake, CaBpMeHa agMuuaucTpanuja, beorpan, 1970. (in Serbian)

3. A. lectiuh, Ocuoge enexrpoxemuje 2000, 3aBox 3a yiioennke u HacT. CpenctBa, beorpan, 2003. (in Serbian)

4. 3. Crankosuh, M. Pajunh-ByjacuroBuh, Teopuja enexTpoMeTamypIikux mpoieca, AyTopru3oBaHa npeiaBama, 1O
Bop, 2005. (in Serbian)

Supplementary:

1. M. Pajunh-Byjacunosuh, B. 3nmatkoBuh, Teopurja Xuapo u eneKTpoMeTarypIIKux mporeca, [Ipaktukym 3a BexOe,
T® bop, 2001. (in Serbian)

2. B. Mumxosuh-Crankosuh, MeTanne u HemeTanHe npesiake, [Ipaktuxym 3a Bexxoe, TM®, 2001. (in Serbian)

3. M. Pajunh-Byjacunosuh, 3. CraukoBuh, [Ipaktikym 3a Bexxoe n3 ®usuuke xemuje, T® Bop. (in Serbian)

Number of classes per week Other classes:
Lectures: 2 Practical classes: Other forms of Study research
1 teaching: 2 work:

Methods of teaching

Theoretical teaching, laboratory exercises, extensive term paper work requiring students to learn the
methods of searching literature and the Internet, setting parameters and conquering the application
of the coating of choice.

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Activity during the 10 Written exam

lecture

Practical classes 10 Oral exam 30

Preliminary exam
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Independent work | 50 | |

Study program: Mining Engineering, Metallurgical Engineering, Technological Engineering

Level of study: Undergraduate Academic Studies

Course: ECONOMICS AND ORGANIZATION OF BUSINESS

Lecturer: Dr. Dejan Rizni¢, full proffesor

Status of the course: Compulsory course

ECTS: 6

Prerequisite: Knowledge of general technical and technological disciplines and functioning of the
business system

Course goals:

The aim of the course is to gain necessary knowledge on the current state of economy and
businesses organization, the economy of capital and labor, investments in reproduction,
operating expenses, financial result and basic economic principles. The course is conceived with
aim to provide student’s acquisition of fundamental theoretical and practical knowledge and
skills in the area of enterprise organization. Fundamentals of organization will prepare future
managers for the challenges of today's business world.

Learning outcomes:

Fundamentals of business economics and organization is a microeconomic scientific discipline
that ensures gaining the basic knowledge about the operation of enterprises. Getting acquainted
with basic economic laws and organization of business. Fundamentals of organization will
prepare future managers for the challenges of today's business world. Students will discover the
most progressive thinking about organizations in real world. Mastering the basic ones economic
principles of modern business.

Course Description:

Introduction - the subject, objective of studying economics and business organization as an economic
discipline. Methods of studying economics and business organization as an economic discipline.
Organization of business economy - forms of organization of economic entities. Classification and
termination of business entities. Business functions -vertical and horizontal. Economics of funds of
business entities - basic and working capital, investments in reproduction, sources of business assets.
Liquidity of business entities. Investments. Economics of Labor. Operating costs - price and division,
natural costs, cost of reproduction dynamics. Cost dynamics and revenues, cost accounting.
Determination and distribution of business results. Basic economic principles. Final Test

Literature

Recommended:

1. Gregory Mankiw (2017): “Principles of Microeconomics”, Harvard University,

2. Milgrom, Paul and John Roberts (1992): “Economics, Organization and Management”, Published by

Prentice Hall,

3. Wilson, D. C., & Rosenfeld, R. H. (1990): “Managing organizations”: Text, readings, and cases.

McGraw-Hill

Supplementary:

1. Richard L Daft (2010): “Organization theory and design”, Mason, Ohio : South-Western Cengage
Learning

2. Begg David and Ward Damian(2006): “Economics for Business”, Published by McGraw-Hill Higher
Education

3. Edwin Mansfield (2005): “Managerial Economics 6th *, Publisher: W. W. Norton & Company

Number of classes per week Other classes:

Lectures: 3 Practical classes: Other forms of Study research
teaching: work:

Methods of teaching
Theoretical teaching with practical applications within the group, individual and combined teaching
methods.

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations
Activity during the 20 Written exam 15
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lecture

Practical classes

Oral exam

35

Preliminary exam

30

Independent work
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: PROCESSING OF METALS IN PLASTIC STATE 2

Lecturers: Dr. Dragoslav Guskovi¢, full professor, Dr. Sasa Marjanovi¢, associate professor

Status of the course: Elective course (Processing metallurgy module)

ECTS: 6

Prerequisite: Required knowledge of mathematics, physics and physical metallurgy.

Course goals:
The course should enable the student to learn the process of metal processing in a solid state such as hot and
cold pressing, drawing, forging and deep forming.

Learning outcomes:

The student needs to become acquainted with the processes of metal shaping in solid state and to master the
specific pressing, drawing, forging and deep forming technologies in order to be able for efficient
independent and team work in this field.

Course Description:

Theoretical study

Pressing of metals and alloys by extrusion. Pressing procedures. Metal flow in the pressing process.
Extrusion pressing technology. Starting material for pressing. Assortment of pressed products. Presses and
press tools. Characteristics of structure and properties of pressed products. Technoeconomic indicators of the
pressing process by extrusion. Drawing of metals and alloys. Preparation of material and drawing tool. The
role of lubricants. Assortment of drawing products. General scheme of the technological process. Drawing of
wires, rods, tubes and profiles. Drawing machines. Selection and layout of reductions at drawing. Drawing
tool. Thermal processing of products and control of their quality. Technoeconomic indicators of the drawing
process. Forging and forging pressing. Free forging and forging in molds. Forging and pressing technology.
Deep forming.

Practical classes, Other forms of teaching, Study research work

Calculating and laboratory practices follow lectures. Determination of TMR of processing for specific alloy.

Literature

Recommended:

1. M. Ilermmh, b. Mumkosuh, B. Munenkosuh, [Ipepana Metana y mractuaHoM cramy, TM®, beorpaxn,
1992. (in Serbian)

2. b. Mycadwuja, O6paga mMetana muiacTuaHoM aedopmanujom, Ceetioct, CapajeBo, 1985. (in Serbian)
3. M. [lemmmh, B. Munenkosuh, M3Bnaueme xuna, munku u 1esy, TK, beorpan, 1965. (in Serbian)

4. [1. I'yckoBuh, b. Cranojesuh, C. CreBuh, CaBpemenn noctynuu aooujama 6akapuux xuma, Td, bop,
1997. (in Serbian)

Supplementary:

1. G. E. Dieter, Mechanical Metallurgy, Mc Graw-Hill, London, 1986.

2. Ju. F. Sevakin, Presovanie tjazelyh cvetnyh metallov I splavov, Metallurgija, Moskva, 1989. (in Russian)
3. M. 3. Epmanok, JI. C. Barpycun, Bononenue [[BeTHux meraimios, Meramnypruja, Mocksa, 1982. (in
Russian)

4. E. . Cemenos, KoBka u ctammoBka, Macunoctpoenne, Mocksa, 1983. (in Russian)

5. B. C. ITapcun, XonoaHoe, BonoueHye Tpyo, Meramrypryja, Mocksa, 1979. (in Russian)

6. A. H. Fritz, G. Schulze, Fertigungstechnic, Springer Verlag, Berlin, 2001.

Number of classes per week Other classes:

Lectures: 2 Practical classes: 1 | Other forms of Study research
teaching: 2 work:

Methods of teaching
Lectures, exercises and practical work, organized on an interactive principle, which besides classical lectures
and presentations, includes discussions and active participation of students in all aspects of teaching.

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Activity during the 5 Written exam 20

lecture

Practical classes 5 Oral exam 50

60




Preliminary exam

1x20=20

Independent work
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: CONTACT MATERIALS

Lecturer: Dr. Ivana Markovic, Assistant Professor

Status of the course: Elective course for study program Metallurgical Engineering (Module Processing Metallurgy)

ECTS: 6

Prerequisite: Required knowledge of Physical Chemistry, Metallography and Powder Metallurgy

Course goals:
During the course students study the obtaining, characterization and application of electrical contacts obtained by powder
metallurgy procedures.

Learning outcomes:
Training of students for independent work in the field of testing and characterization of sintered contacts based on precious
and other metals and alloys obtained by powder metallurgy technology.

Course Description:

Theory teaching

Operation of electrical contacts. Materials for electrical contacts. Materials based on metals with a high melting point.
Manufacture of materials. Sintered tungsten. Sintered molybdenum. Sintered rhenium. W-Cu composite material. W-Ag
composite material. Materials for contacts for inclusion in vacuum. Dispersed hardened silver-based materials. Production
processes. Metal-graphite composites. Silver-graphite composites. Copper-graphite composites. Contact materials of
precious metals: gold alloys for contacts, silver alloys for contacts, platinum alloys for contacts, standard shapes and
dimensions of contact materials based on precious metals. Materials for electrical contacts based on copper alloys hardened
by annealing.

Practical classes: Exercises, Other forms of teaching, Study research work

Lectures, exercises and practical work, organized on an interactive principle, which in an addition to classical lectures and
presentations, includes discussions and active participation of students in all aspects of teaching.

Literature

Recommended:

1.  Werner Schatt, Klaus Peter Wieters, Powder Metallurgy, Processing and Materials, EPMA, 1994.

2. Svetlana Nestorovi¢, Sintermetalurgija, Praktikum (Powder Metallurgy — Practicum), Bor, 2001. (in Serbian)

3. Pavle Gertik, Plemeniti metali, svojstva, prerada, primena (Precious Metals, Properties, Processing, Application),
Beograd, 1997. (in Serbian)

Supplementary:

1. B.A. UBencen, Kuneruka yrioTHeHHja MeTaiandeckyj nopouikoB npu criekanuu (Kinetics of Compacting of Metal

Powders During Sintering). Merautypruja, Mocksa, 1971. (in Russian)

2. Standard Test Methods for Metal Powders and Powder Metallurgy Products, Metal Powder Industries Federation,

Princeton, New Jersey, U.S.A. 1999.

3. O.B. Poman, 1.H. I'abpuenos, CripaBounrk no nopoukoBoj Mmeraurypruu (Handbook of Powder Metallurgy), Munck,

1988. (in Russian)

Number of classes per week Other classes:
Lectures: Exercises: Other forms of teaching: Study research work:
2 1 2

Methods of teaching
Lectures, exercises and practical work, organized on an interactive principle, which besides classical lectures and
presentations includes discussions and active participation of students in all aspects of teaching.

Grading system(max. number of points 100)

Pre-examination obligations | Number of points Final examination Number of points
Activity during the lecture 5 Written exam

Practical classes 15 Oral exam 30

Preliminary exams 2x25=50

Independent work
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: SINTERED METALLIC MATERIALS

Lecturer: Dr. Ivana Markovic, Assistant Professor

Status of the course: Elective course for study program Metallurgical Engineering (Module Processing Metallurgy)

ECTS: 6

Prerequisite: Required knowledge from Physical Metallurgy 1 and 2 and Powder Metallurgy

Course goals:

Students should approve knowledge obtained from course Powder Metallurgy and to learn about basic methods for synthesis
of sintered metallic materials in order to acquire necessary knowledge for further study in the field of powder metallurgy and
the technology of obtaining metallic materials.

Learning outcomes:

The expected Learning outcomes is that students acquire basic knowledge from the synthesis of sintered metallic materials
in order to had the necessary basis to apply them in the field of powder metallurgy in order to characterization and obtaining
of sintered metallic materials.

Course Description:

Theory teaching

Iron based sintered materials. Sintered materials based on copper and copper alloys. Sintered materials based on light
metals: sintered aluminum alloys, sintered titanium alloys. Sliding materials and bearings. Friction materials. Highly porous
materials and filters. Materials for electrical contacts. Sintered materials of refractory metals. Hard materials and composites
of hard materials (Cermets). Sintered magnets. High temperature sintered materials: super alloys,

Nickel-based super alloys. Intermetallic compounds - aluminides based on nickel. Composite materials.

Composite layered materials - laminates. Composites based on light metals and alloys - aluminum based composites.
Composites obtained from ultrafine powders. Hardened sintered materials based on copper:

Dispersion hardened copper alloys, multi-hardened copper alloys. Dispersion hardened sintered alloys based on aluminum.
Sintered materials based on precious metals - dispersion hardened silver, dispersion hardened gold, dispersion hardened
platinum. Materials obtained from nano powders.

Practical classes: Exercises, Other forms of teaching, Study research work

Lectures are followed by laboratory classes: testing and characterization of pressed and sintered materials using

ISO standards for powder metallurgy.

Literature

Recommended:

1. Werner Schatt, Klaus Peter Wieters, Powder Metallurgy, Processing and Materials, EPMA,1994.

2. Svetlana Nestorovi¢, Sintermetalurgija, Praktikum (Powder Metallurgy — Practicum), Bor, 2001. (in Serbian)

3. Mirjana Mitkov, Dusan Bozi¢, Zoran Vujovi¢, Metalurgija praha, (Powder Metallurgy), 1998. Beograd. (in Serbian)
Supplementary:

1. E.b. Jloxxeunukos, [IpokaTka B mopomkoBoj Metanypruu, (Deformation in Powder Metallurgy), Mocksa, 1987. (in
Russian)

2. O.B. Poman, U.H. T'abpuenos, CnpaBounmk o nmopomkoBoj Metamuryprun (Handbook of Powder Metallurgy), MuHCK,
1988. (in Russian)

Number of classes per week Other classes:
Lectures: Practical classes: | Other forms of teaching: Study research work:
3 1 2

Methods of teaching
Lectures, exercises and practical work, organized on an interactive principle, which besides classical lectures and
presentations includes discussions and active participation of students in all aspects of teaching.

Grading system(max. number of points 100)

Pre-examination obligations | Number of points Final examination Number of points
Activity during the lecture 5 Written exam

Practical classes 15 Oral exam 30

Preliminary exams 2x25=50

Independent work
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Cours: DESIGNING IN METALURGY

Lecturers: Dr. Nada Strbac, full professor, Dr. Saa Marjanovi¢, associate professor, Dr. Srba Mladenovié,
associate professor, Dr. Ljubisa Balanovi¢, assistant professor

Status of the course: Elective course

ECTS: 6

Prerequisite: Required knowledge of ferrous and non-ferrous metallurgy (for the elective module Extractive
metallurgy), that is, the foundry and metal processing (for the elective module Processing metallurgy)

Course goals:
Introducing students with the principles of plant design and equipment selection in metallurgy and the
development of teamwork skills in project tasks.

Learning outcomes:
Acquiring basic knowledge in designing plants and equipment selection in metallurgy, as well as initial
experience of working in an engineering project team.

Course Description:

Theoretical study

Design of plants for standard processes and new, specific processes. Basic Prerequisites for successful design
- raw material conditions, energy conditions, transport conditions, personnel base, location conditions,
auxiliary raw materials, market. Specificity of design in black metallurgy and design specificities in non-
ferrous metallurgy. Specificity of design in processing metallurgy. Plant design for new processes. Phases in
the development of a single process, starting idea, theoretical elaboration of the idea, laboratory tests,
evaluation of research results, previous technical studies, prototype plant, semi-industrial plant. Design of
industrial plant, selection of production cycle based on research results, qualitative process scheme,
quantitative process scheme, material balance, energy balance, technical schemes. Selection of equipment for
certain metallurgical processes. Spatial arrangement of basic devices. Spatial arrangement of auxiliary
devices. Preparation of the construction site. Economic assessment of the project. Economic analysis.
Practical classes, Other forms of teaching

Examples of calculation of devices, technology and technological processes in metallurgy (smelting,
refinings, foundry, forgings, rolling mills, thermal processings). Development of projects and parts of
projects through seminar papers (elaborates).

Literature

Recommended:

1. 'B. 3puuh, [IpojexToBame hadbpuka, Mammncku paxynret, beorpan, 1993. (in Serbian)

2.'DB. 3puuh, M. [Ipokuh, I1. Munosuh, IIpojexroBame muBanna, M® beorpan, 1998. (in Serbian)
Supplementary:

1. B. 3puuh, /1. [Terposuh, 30upka pemieHux 3agataka u3z Gpadpuukux nmocrpojema, M® beorpan, 1992. (in
Serbian)

2. 3. [lomosuh, K. Pauh, [lehu u mpojexroBame y MeTaTypruju — 30upka pemnieHnx 3a1aTaka,
Texnonmomkomeranypiiku dakynrer, beorpan, 1988. (in Serbian)

3. 3akoHCKa perynaruBa y 00JacTu npojekToBama (in Serbian)

4. B. A. Aszees, B. M. JlpysH, b. Y. Kynpun, OcCHOBBI IpOEKTUPOBAHUS METAJIYPIrHUECKHUX 3aBOJIOB,
WNuTepmer nmxkuaupuHr, Mocksa, 2002. (in Russian)

Number of classes per week Other classes:
Lectures: 3 Practical classes: 3 | Other forms of Study research

teaching: work:
Methods of teaching

Theoretical teaching organized on an interactive basis, with the development of practical examples through
group and individual work.

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Activity during the 5 Written exam

lecture
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Practical classes 15 Oral exam 60
Preliminary exams
Independent work 20
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Study program: Metallurgical Engineering , Engineering Management

Level of study: Undergraduate Academic Studies

Course: QUALITY MANAGEMENT

Lecturer: Dr. Predrag Pordevic, assistant professor

Status of the course: Obligatory course or elective course

ECTS: 6

Prerequisite: Mathematics, Probability & Statistics

Course goals:
This course is designed to provide a comprehensive coverage of quality management with special
emphases on the statistical tools for quality control.

Learning outcomes:
During the course students will acquire knowledge regarding the principles of quality management.

Course Description:

1. Introduction to Quality Management 2. Concepts of probability and statistics in quality control 3.
Tools and techniques of Quality Control 4. Tools and techniques of Quality Control continued 5.
Tools and techniques of Quality Control continued, Benchmarking 6. Process capability 7. Control
Charts for Variables 8. Control Charts for Attributes 9. Midterm Exam 10. Taguchi loss function,
Kano model, Product reliability 11. Acceptance Sampling 12. Quality standards 13. TQM,
excellence models, characteristics of Japanese QC, Kaizen 14. Introduction to Six Sigma
philosophy, DMAIC Process.

Literature

Recommended:

1. D. Hoyle, Quality Management Essentials, Elsevier, 2007.

2. D. L. Goetsch and S. B. Davis, Quality Management for Organizational Excellence: Introduction
to Total Quality, Prentice Hall, 2010.

3. S. T. Foster, Managing Quality: Integrating the Supply Chain, Prentice Hall, 2012.

4. V. K. Omachonu, J.E Ross, Principles of Total Quality, Third Edition, University of Miami,
2004.

Supplementary:

1. F. Gryna, R. C. H. Chua and J. A. De Feo, Juran's Quality Planning and Analysis for Enterprise
Quality, McGraw-Hill Education, 2007. 2. C. W. Kang and P. H. Kvam, Basic Statistical Tools for
Improving Quality, Wiley, 2011.

Number of classes per week Other classes:

Other forms of
teaching:

Study research
work:

Lectures:3 Practical classes:3

Methods of teaching
Theoretical teaching with practical applications within the group, individual and combined teaching
methods.

Grading system(max. number of points 100)

Pre-examination Number of points Final examination Number of points
obligations

Activity during the 10 Written exam

lecture

Practical classes Oral exam 60

Preliminary exam 20

Seminar work 10
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: PROFESSIONAL PRACTICE

Lecturers: Dr. Vesna Grekulovi¢, assistant professor, Dr. Ljubisa Balanovi¢, assistant professor and Dr.
Aleksandra Mitovski, assistant professor

Status of the course: Obligatory course

ECTS: 3

Prerequisite: Certified VII semester

Course goals:

The aim of the professional practice is that after finishing theoretical lectures, the student is practically
acquainted with the application of theory in practice in the production conditions. In the course of
professional practice, the student needs to study in more detail the production and processing technology of
metals, and to compare it with theoretical knowledge from various subjects examined and laid out.

Learning outcomes:

After the practice and the seminar work done, the student will be able to compare the success of applying
theoretical knowledge in given practical conditions. In the seminar work, on the concrete case, which the
subject teacher entrusts should consider and display positive and negative elements in the technology of
production and processing of metals.

Course Description:

Teachers in charge of organizing professional practice, in agreement with colleagues from the appropriate
company in which practical work is carried out, determine the content and dynamics of the performance of
professional practice, and define a concrete case that will be considered in the seminar work.

Number of classes per week Other classes:
4

Methods of teaching

Practical work or professional practice in an enterprise or institution is carried out according to a predefined
program task that consists of data collection - measurement and analysis, in consultation with experts from
the company where professional practice is being conducted and teacher-coordinator of professional
practice. Upon completion of the professional practice, the student submits to the coordinator of the
professional practice a written journal with a description of the activities and activities that he performed
during the professional practice. The teacher-coordinator of professional practice with his signature in the
index confirms that the student has successfully completed the professional practice which enables the
student to verify the semester with other signatures.

Grading system(max. number of points 100)

Professional practice attendance 50

Independent work 50
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Study program: Metallurgical Engineering

Level of study: Undergraduate Academic Studies

Course: FINAL WORK

Lecturer: All teachers in the study program are potential mentors

Status of the course: Compulsory course

ECTS: 3

Prerequisite:
Passed all exams included in the program of undergraduate academic studies of metallurgical engineering

Course goals:
The goals of the final work are to train students for independent work after the completion of undergraduate
academic studies, as well as to enable them to acquire the basis necessary for master academic studies.

Learning outcomes:

The expected results of the final work are familiarization with the subject matter and the way of solving it,
along with the practical application of the knowledge acquired in the study program, which enables the
student to independently solve the engineering tasks within the framework of the study program.

Course description:

The final work is a research paper formulated for each student separately in which he is introduced to the
methodology of research in the field of metallurgical engineering. The mentor leads the candidate in his
work and provides him with assistance in the entire process of preparation of final paper: the choice of the
topic of final paper, formulation of the title of work, setting the course goals of work, engineering methods
and ways of solving it, approach to the problem, the choice of the way of problem processing, collection,
processing analysis and verification by applying engineering methods, design of final work.

After completion of the research, the student prepares final work in the form that contains the following
chapters: introduction (defining the goal of the task and the expected results); theoretical part (an overview
of the most important theoretical bases, which are the basis for certain research); experimental, practical part
(concrete processing of a given engineering problem), results and discussion (presentation of obtained results
in the unfinished technical form, with necessary comments and conclusions given in order to solve the
current problem), and literature review. Upon completion of work, the student hands over the work, followed
by a public defense. This student qualifies for independent presentation and defense of acquired engineering
knowledge and experience.

Methods of teaching

The methods of performing the final work consist of a theoretical introduction to the problem and
independent laboratory work under the supervision of teachers. During final work preparation, all necessary
research methods will be applied. Upon completion of his work and receiving a positive assessment by the
mentor, the candidate orally defends the work in front the commission.

Grading system(max. number of points 100)

Preparation of the final work 70

Presentation and defense of final work 30
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