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Vsebina:

Navadne diferencialne enacbe

1. Osnovni pojmi.

- Modeliranje z diferencialnimi
enacbami. Primeri navadnih
diferencialnih enacb. Graficna metoda.
Enacba z loc¢ljivima spremenljivkama.

2. Homogena enacba

- Linearne diferencialne enacbe 1.reda.
Homogene in nehomogene enacbe.
Splosna metoda za reSevanje linearne
enacbe prvega reda.

3. Aplikacije.

- Bernoulijeva enacba. Clairotova
enacba. Homogene enacbe drugega reda
s konstantnimi koeficienti.
Karakteristi¢na kvadratna enacba.

4. Nehomogene enacbe drugega reda.
- Metode za reSevanje nehomogenih
linearnih diferencialnih enacb drugega
reda: variacija konstant, metoda
nedolocenih koeficientov.

5. Primeri iz fizike in tehnike.

- masno-vzmetni sistemi. Vsiljene
oscilacije. Resonanca. Euler-Cauchyjeve
enacbe.

6. Linearni sistemi diferencialnih enacb
1.reda

Meeting the enrollment conditions for
the MECHANICAL ENGINEERING -
Project Oriented Applied Programme.

Content (Syllabus outline):

Ordinary differential equations.

1. Basics.

- Modelling with differential equations.
Examples of ordinary differential
equations. Graphical method. Separable
ordinary differential equations.

2. Homogenous equation.

- Linear differential equations of first
order. Homogeneous and
nonhomogeneous equations. General
method for solving a linear differential
equation of first order.

3. Applications.

- Bernoulli equation. Clairot equation.
Homeogenous linear differential
equations of second order with constant
coefficients. Characteristic square
equation.

4. Nonhomeogenous linear differential
equations of second order.

- Methods for solving nonhomogeneous
linear differential equations of second
order: variation of constants, methods of
unknown coefficients.

5. Examples from physics and
engineering.

- Mass-spring systems. Forced
oscillations. Resonance. Euler-Cauchy



Prevedba preprostih sistemov linearnih
diferencialnih enacb na linearno
diferencialno enacbo drugega reda.
Linearni sistemi diferencialnih enacb kot
modeli v inzenirstvu.

- Splosna resitev.

7. Metoda lastnih vrednosti in lastnih
vektorjev za homogene sisteme 1.reda s
konstantnimi koeficienti. Partikularna
resitev nehomogenega sistema.

8. Smerni odvod funkcije dveh in treh
spremenljivk.. Visji parcialni odvodi.
Stacionarne tocke funkcije dveh
spremenljivk. Formula za odvajanje
sestavljenih funkcij.

9. Integrali funkcij dveh spremenljivk.
Definicija. Osnovne lastnosti.
Geometrijski in fizikalni zgledi. Fubinijev
izrek na pravokotnikih.

10. Fubinijev izrek na bolj splosnih
obmocjih. Trojni integral. Uporaba
dvojnega in trojnega integrala. Vpeljava
polarnih koordinat v dvojni integral.

11. Splosna formula za vpeljavo novih
koordinat za dvojni in trojni integral.
Jacobijeva matrika. Vpeljava cilindri¢ne
koordinat in vpeljava sferi¢nih koordinat
v trojni integral. Fizikalni zgledi.

12. Integrali s parametrom.

- Odvajanje integralov s parametrom.
Integriranje integralov s parametrom.
Izlimitirani integrali s parametrom.

13. Laplaceova transformacija. Inverzna
Laplaceova tranformacija.. Uporaba
Laplaceove transformacije.

14. (a) Zaporedja in limita zaporedja.
Stevilske vrste (realne).

14.(b) Fourierove vrste.
- Sodi razvoj. Lihi razvoj.

15. Fourierova transformacija.
- Inverzna Fourieorova transformacija.

Diskretna in hitra Fourierova
transformacija.

equations.

6. Linear systems of differential
equations of order 1. Solving special
simple systems of linear differential
equations by solving an associate linear
differential equation of second order.
Linear systems of differential equations
as models in engineering.

- General solution.

7. Method of eigenvalues and
eigenvectors for homogeneous systems
of order 1 with constant coefficients.
Particular solution of nonhomogeneous
system.

8. Directional derivate of functions of
two and three variables. Higher partial
derivates. Stacionary points of functions
of two variables. Chain rule.

9. Integrals of functions of two variables
Definition. Basic properties. Geometrical
and physical examples. Fubini theorem
for rectangles.

10. Fubini theorem on more general
areas. Triple integral. Applications of
double and triple integral. Polar
coordinates in double integral.

11. General formula for new coordinates
in double and triple integral. Jacobi
matrix. Cilindrical coordinates and
spherical coordinates in triple integral.
Examples from physics.

12. Integrals with parameter.

-Differentiation of integrals with
parameter. Integrating integrals with
parameter. Improper integrals with
parameter.

13. Laplace transform. Inverse Laplace
transform. Application of Laplace
transform. Sequences and a limit of a
sequence.

Number series (real).

14.(a) Sequences and a limit. Number
series (real).

14.(b) Fourier series.
- Even series. Odd series.

15. Fourier transform.



- Inverse Fourier transform.

Discrete anf fast Fourier transform
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Cilji in kompetence: Objectives and competences:

Cilji: Objectives:

1. Studenti spoznajo osnovno teoretiéno 1. Students learn theoretical basis the
podlago iz podrocij navadnih of linear algebra and ordinary
diferencialnih enacb in linearne differential equations.
algebre. 2. Students learn theoretical fundations

2. Spoznajo teoreticne osnove metod za of methods to solve some physical
resevanje in izpeljavo resitev and engineering problems.
nekaterih fizikalnih in tehniskih Competences:
problemov

1. The ability to apply the obtained

Kompetence: mathematical knowledge linear

1. Sposobnost uporabe pridobljenih algebra and ordinary differential
matemati¢nih znanj s podrocij equations for analysis, modelling, and
navadnih diferencialnih enacb in solving of mechanical engineering
linearne algebre za modeliranje, problems (S1-PAP, S2-PAP, S6-PAP,
resevanje in evalviranje strokovnih S4-PAP, S5-PAP, P2-PAP)
tehniskih problemov v strojnistvu 2. The ability to acquire new adequate
(S1-PAP, S2-PAP, S6-PAP, S4-PAP, mathematical knowledge for solving
S5-PAP, P2-PAP) professional engineering problems

(S5-PAP, S1-PAP, S2-PAP, S6-PAP,
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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
podrocij podrocij navadnih
diferencialnih enacb in linearne
algebre (Z1).

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

Spretnosti:

Spretnost samostojnega
matematicnega eksaktnega
modeliranja primerno zahtevnih
strokovnih problemov (S1.2, S1.3,
S1.4).

Trdna analiticna spretnost
razmisljanja in analiti¢no-
sintetiCnega resevanja eksaktnih
problemov (S1.2, S1.3, S1.4).

Metode poucevanja in ucenja:

P1 Avditorna predavanja z
resevanjem izbranih - za podrocje
znacilnih - teoreticnih in prakti¢no
uporabnih primerov.

P2 Obravnava snovi po urejeni in
vnaprej razlozeni sistematiki.

P3 Avditorne vaje, kjer se teoreticno
znanje s predavanj podkrepi z
racunskimi primeri.

P12 Individualizirane domace naloge
v spletni ucilnici.
(Digitalno preverjanje domacih nalog)

Nacini ocenjevanja:

P2-PAP).

Intended learning outcomes:
Knowledge:

* Mastering the basic methods of
ordinary differential equations and
linear algebra (Z1).

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

Skills:

* The skill of independent
mathematical exact modelling of
suitably demanding professional
problems (S1.2, S1.3, S1.4).

* Solid analytic skill of thinking and
analitic-synthetic solving of exact
problems (S1.2, S1.3, S1.4).

Learning and teaching methods:

P1 Auditorial lectures with solving selected
field-specific theoretical and applied use
cases.

P2 Presenting the content according to the
explained system.

P3 Auditorial exercises, in which
theoretical content from the lectures is
supplemented with practical examples.

P12 Individualised homeworks in a web
classroom.
(Digital validation of homeworks)

Delez/ Assessment:

Weight



Izpit - racunski del (delni izpiti ali 80,00 % Exam - calculating part (partial

izpit ob koncu semestra). exams or final exam).

Izpit - teoreticni del (delni izpiti 20,00 % Exam - theoretical part (partial
ali izpit ob koncu semestra). exams or final exam).
Ocenjevalna lestvica: Grading system:

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