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Content (Syllabus outline):
Introduction and basics
1. Mathematics and mathematical modelling.




Mnozice in $tevila. Kompleksna stevila. Polarni zapis
kompleksnega stevila.

Realne funkcije realne sprementjivke in odyod

2. Realne funkcije.

- Elementarne funkcije. Limita funkcije. Zvezne
funkcije. Osnovne lastnosti zveznih funkcij.
Definicija in geometrijski pomen odvoda.

- Diferencial.

3. Pravila za odvajanje. Odvodi elementarnih funkcij.
Izreki o odvedljivih funkcijah: Rolleov, Lagrangeov in
Cauchyjev izrek. I’Hopitalovo pravilo.

4. Odvodi visjega reda.

- Taylorjeva formula

5. a) Lokalni ekstremi realne funkcije. Stacionarne
tocke odvedljive funkcije.

Analiza lastnosti funkcij s pomoc¢jo odvoda in
drugega odvoda.

- Risanje grafov funkcij. Uporaba odvoda.

Nedoloceni in dolocent integral

0. Definicija dolo¢enega in nedolo¢enega integrala.
Lastnosti integrala.

- Osnovni izrek analize. Integrali nekaterih
elementarnih funkcij. Osnovne metode integriranja.
7. Vpeljava nove spremenljivke.

Integracija po delih.

- Zgledi integriranja racionalnih in kotnih funkcij.

8. Posploseni integral. Uporaba integrala: prostornine,
ploscine izsekov (navor), tezisca, itd.

9. Koordinatni sistem v prostoru (kartezi¢ne, polarne,
sferi¢ne, valjaste, naravne koordinate), razdalja.

10. Definicija vektorja. Osnovne operacije v
brezkoordinatnem in koordinatnem zapisu.
Standardna ortonormirana baza.

- Linearna neodvisnost vektorjev in baza prostora.
Skalarni produkt.

11. Vektorski produkt. Osnovne lastnosti produktov.
Fizikalni pomen produktov in uporaba za racunanje
kotov, navorov, plos¢in. Gradient funkcije dveh in
treh spremenljivk, smer najhitrejSega narascanja.
Mesani produkt, determinante reda 3, prostornine.

- Dvakratni vektorski produkt.

12. Enacbi ravnine in premice v prostoru.

Uporaba enacb ravnine in premice za racunanje
razdalj med geometrijskimi objekti (razdalja med
tocko in premico, med tocko in ravnino, med dvema
premicama) in za resevanje drugih geometrijskih
nalog. Tangentna ravnina na graf funkcije dveh
spremenljivk in diferencial.

13. Matrike in osnovne operacije.

- Sestevanje matrik, mnozenje matrike s stevilom,
mnozenje matrik. Determinante. Osnovne lastnosti
determinante. Inverzne matrike.

- Karakterizacija obrnljivih matrik.

14. Resevanje matri¢nih enacb. Sistemi linearnih
enacb. Zapis sistema enacb v obliki matri¢ne enacbe.
Gaussov postopek.

- Analiza resljivosti sistema enacb. Rac¢unanje
inverzne matrike z Gaussovim postopkom.

Sets and numbers. Complex numbers. Polar form of
a complex number.

Real functions of real variables and differentiation

2. Functions.

- Elementary functions. Limit of a function.
Continuous functions. Basic properties of continuous
functions. Definition of derivative and its geometrical
meaning.

- Differential.

3. Rules for differentiation. Derivates of elementary
functions. Theorems for differential functions. Rolle,
Lagrange and Cauchy. L’Hopital rule.

4. Derivates of higher order.

- Taylor formula.

5.2) Local extrems of a real function. Stacionary
points of differentiable functions.

Property analysis of functions via the first and second
and derivates.

- Drawing graphs of functions. Applications of
derivate.

Indefinite and definite integral

0. Definition of definite and indefinite integral.
Properties of integral.

- Fundamental theorem of analysis. Integrals of
elementary functions. Basic methods of integration.
7. Substitution.

Per partes integration.

- Examples of integration of rational and
trigonometric functions.

8. Improper integral. Applications of integral:
volumes, plates, torque, center of gravity.

9. Coordinate system in Euclidean space (Cartesian,
polar, spherical, natural coordinates). Euclidean
mettic.

10. Definition of vectors. Basic operations in
coordinate and noncoordinate form.

Standard orthonormed basis.

- Linear independence of vectors and basis of space.
Scalar product.

11. Vector product. Basic properties of the products.
Physical meaning of the products and applications for
calculation of angles, torque, volumes. Gradient of
functions of two and three variables, direction of
fastest growth. Mixed product, determinants of order
3, volumes.

- Double vector product.

12. Equations of planes and lines in the Euclidean
space. Applications of these equations for

calculation of distances between geometrical objects
(a point and a line, a point and a plane, two lines) and
for solving other geometric assignments. Tangent
plane for functions of two variables and differential.
13. Matrices and basic operations

- Summation of matrices, multiplication with a scalar,
multiplication of matrices. Determinants. Basic
properties of determinants. Invertible matrices.

- Characterization of invertible matrices.



15. Cramerjev izrek o resitvah enolicno resljivega
sistema linearnih enacb.

- Lastni vektorji in lastne vrednosti matrik.

- Metoda za racunanje lastnih vrednosti in lastnih
vektotjev.

Temeljna literatura in viri/Readings:

14. Solving matrix equations. Systems of linear
equations. Linear systems written in the form of a
matrix equation. Gauss algorithm.

- Analysis of solvability of linear systems.

Gauss algorithm for calculating the inverse matrix.
15. Cramer rule.

-Figenvectors and eigenvalues of matrices.

- Method of calculation of eigenvalues and
eigenvectors.
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Cilji in kompetence:

Cilji:

1. Studenti spoznajo osnovno teoretiéno podlago iz
podrodij analize in linearne algebre.

2. Spoznajo teoreti¢ne osnove metod za resevanje
in izpeljavo resitev nekaterih fizikalnih in
tehniskih problemov.

Kompetence:

1. Sposobnost uporabe pridobljenih matemati¢nih
znanj s podrocij analize in linearne algebre za
modeliranje, reSevanje in evalviranje strokovnih
tehniskih problemov v strojnistvu (S1-PAP, S2-
PAP, S6-PAP, S4-PAP, S5-PAP, P2-PAP).

2. Sposobnost samostojnega pridobivanja
ustreznega matematicnega znanja za namen
reSevanja strokovnih inzenirskih problemov (S5-

PAP, S1-PAP, S2-PAP, S6-PAP, P2-PAP).

Predvideni Studijski rezultati:

Znanja:

¢  Obvladajo osnovne metode iz podrodij analize in
linearne algebre (Z1).

*  Razumejo matemati¢ne modele nekaterih
tizikalnih in tehniskih problemov (Z1).

Spretnosti:

*  Spretnost samostojnega matematicnega
eksaktnega modeliranja primerno zahtevnih
strokovnih problemov (81.2, §1.3, S1.4).

*  Trdna analiticna spretnost razmisljanja in
analiticno-sinteticnega resevanja eksaktnih
problemov (51.2, 1.3, S1.4).

Obijectives and competences:

Objectives:

1. Students learn theoretical basis of calculus and
linear algebra.

2. Students learn theoretical fundations of methods
to solve some physical and engineering problems.

Competences:

1. The ability to apply the obtained mathematical
knowledge of calculus and linear algebra for
analysis, modelling, and solving of mechanical
engineering problems (S1-PAP, S2-PAP, S6-PAP,
S4-PAP, S5-PAP, P2-PAP).

2. The ability to acquire new adequate mathematical
knowledge for solving professional engineering
problems (S5-PAP, S1-PAP, S2-PAP, S6-PAP,
P2-PAP).

Intended learning outcomes:

Knowledge:

*  Mastering the basic methods of calculus and
linear algebra (Z1).

*  Understanding mathematical models of some
physical and technical problems (Z1).

Skills:

*  The skill of independent mathematical exact
modelling of suitably demanding professional
problems (§1.2, §1.3, S1.4).

»  Solid skill of analytic thinking and analitic-
synthetic solving of exact problems (51.2, S1.3,
S1.4).
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Metode poucevanja in uCenja: Learning and teaching methods:

P1 Avditorna predavanja z reSevanjem izbranih - za P1 Auditorial lectures with solving selected field-
podro¢je znacilnih - teoreti¢nih in prakticno specific theoretical and applied use cases.
uporabnih primerov. P2 Presenting the content according to the explained
P2 Obravnava snovi po urejeni in vnaprej razlozeni system.

sistematiki. P3 Auditorial exercises, in which theoretical content
P3 Avditorne vaje, kjer se teoreti¢no znanje s from the lectures is supplemented with practical
predavanj podkrepi z racunskimi primeri. examples.

P12 Individualizirane domace naloge v spletni ucilnici = P12 Individualised homeworks in a web classroom
(digitalno preverjanje domacih nalog). (digital validation of homeworks).

Nacini ocenjevanja: DeleZ/Weight Assessment:

Izpit - rac¢unski del (delni izpiti ali izpit ob 80,00 % Exam - calculating part (partial exams or
koncu semestra). final exam).

Izpit - teoreti¢ni del (delni izpiti ali izpit ob 20,00 % Exam - theoretical part (partial exams or
koncu semestra). final exam).

Ocenjevalna lestvica: Grading system:

5 - 10, pri ¢emer velja, da je pozitivna ocena od 6 - 10 | 5 - 10, a student passes the exam if he is graded from

6to 10
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