UCNI NACRT PREDMETA / COURSE SYLLABUS (leto / year 2017/18)

Predmet:

Teoreticna fizika

Course title:

Theoretical physics

Studijski program in stopnja
Study programme and level

Studijska smer Letnik
Study field Academic year

Semester
Semester

Enoviti magistrski Studijski
program Pedagoska matematika

ni smeri 3alid

prvi ali drugi

Integrated Master's study
programme Pedagogical
Mathematics

none 3or4d

first or second

Vrsta predmeta / Course type

izbirni / elective

Univerzitetna koda predmeta / University course code: |MO0544

Predavanja Seminar Vaje Klini¢ne vaje | Druge oblike | Samost. delo
. . v i . ECTS
Lectures Seminar Tutorial work Studija Individ. work
60 30 120 7

Nosilec predmeta / Lecturer:

‘prof. dr. Anton Ramsak

Jeziki / Predavanja / slovenski / Slovene
Languages: Lectures:

Vaje / Tutorial: [slovenski / Slovene
Pogoji za vkljucitev v delo oz. za opravljanje Prerequisites:

Studijskih obveznosti:

Vpis v letnik Studija.

Enrolment in the programme.

Vsebina:

Content (Syllabus outline):




Kratek pregled fizike: Zgodovinski pregled vseh
fizikalnih podrocjih od fizike osnovnih delcev do
kozmologije.

Osnovne konstante v fiziki: Fizikalne kolicine.
Simetrije fizikalnih zakonov. Podrocja
veljavnosti klasi¢ne nerelativisti¢ne in
relativisticne mehanike ter kvantne
relativisticne in nerelativistiche mehanike.

Osnove klasiéne mehanike: Princip najmanjse
akcije, Lagrangeove enacbe gibanja in
ohranitveni zakoni. Sipanje delcev na centralno
simetri¢nih potencialih. Sipalni preseki in doseg
potencialov. Majhne oscilacije in harmonski
oscilatorji. Gibanje togega telesa.

Posebna teorija relativnosti: Princip relativnosti
in metrika Minkowskega. Lorentzove
transformacije. Ohranitveni zakoni v
relativisticni mehaniki. Skalarji, vektoriji,
tenzoriji. Relativisticne enacbe gibanja v eni
dimenziji.

Elektrodinamika: Delec v elektromagnetnem
polju, vektor cetverec elektromagnetnega
polja. Prosto elektromagnetno polje, tenzor
elektromagnetnega polja in Lagrangeova
gostota. Maxwellove enacbe za prosto polje in
za polje z izviri. Primeri.

Splosna teorija relativnosti: Gravitacijska sila.
Newtonova mehanika in homogeni model
vesolja. Ekvivalencni princip. Kvalitativni
pregled Einsteinovih enacb gibanja. Primeri.

Short overview of physics: Historic overview of
all physics fields, from particle physics to
cosmology.

Basics constants in physics: Physics quantities.
Symmetries of laws of physics. Validity of
classical non-relativistic and relativistic
mechanics. Validity of relativistic and non-
relativistic quantum mechanics.

Basics classical mehanics: Principle of least
action, Lagrange equations of motion and
conservation laws. Scattering of particles on
spherically symmetric potentials. Scattering
cross cection. Small oscillations of harmonic
oscillators. Rigid body.

Special theory of relativity: Principle of relativity
and Minkowski metric. Lorentz transformations.
Conservation laws in relativistic mechanics.
Scalars, vectors, tensors. Relativistic equations in
one dimension. Examples.

Electrodynamics: Particles in electromagnetic
field, four-vector of electromagnetic field. Free
field, tensor of field, Lagrange density. Maxwells
equations for fields with sources. Examples.

General theory of relativity: Gravitational force.
Newton mechanics and homogeneous model of
Universe. Equivalence principle. Qualitative
overview of Einstein equations of motion.
Examples.

Temeljni literatura in viri / Readings:




M. Mizushima: Theoretical physics, Wiley, New York, 1972.
A. S. Kompaneec: Teoreti¢eskaja fizika, Moskva, 1961.

L.D.Landau, E.M.Lifshitz: Mechanics and electrodynamics, Butterworth Heineman, 1996

The Feynman lectures on physics, Addison - Wesley,Massachusetts, 1966.

Cilji in kompetence:

Objectives and competences:

Cilji: Razumevanje osnovnih fizikalnih teorij.
Uporaba matemati¢nega opisa za razumevanje
fizikalnih pojavov ter samostojnega reSevanja
preprostih fizikalnih problemov. Analiza
problema, iskanja enacb gibanja in robnih
pogojev za dani problem, razpoznavanja
simetrij, reSevanje enacb ter interpretacije
resitev.

Kompetence:
Teoreti¢no razumevanje.

Sposobnost modeliranja in reSevanja fizikalnih
problemov.

Globlje poznavanje teorije kvantne mehanike.

Sposobnost iskanja po strokovni literaturi.

Objectives: Understanding of basical physical
theories. Application of mathematical
description to understand physical phenomena.
The analysis of problems, search for equations
of motion, boundary conditions, symmetries,
solving and critical interpretation of solutions.

Acquired competence:
Theoretical understanding.

Modeling and solving the models of physical
systems.

In depth knowledge of the quantum mechanics.

Acquired capacity to do independent literature
search.

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje: Sposobnost analize
preprostih fizikalnih problemoy, jih opisati z
matemati¢nimi modeli in interpretirati
rezultate.

Uporaba: Vsaj nekaj pri tem predmetu

Knowledge and understanding: Analysis of
physical problems, description with
mathematical models and interpretation of
results.

Application: A broader understanding of




pridobljenega znanja bo kot ucitelj lahko
prenesel na dijake. Sirée poznavanje problemov
pa mu bo pomagalo, da bo dijakom predstavil
realne probleme.

Refleksija: Uporaba Ze osvojenih matematicnih
znanj v fiziki pomaga Studentu poglobiti
razumevanje osnovnih matemati¢nih metod.

Prenosljive spretnosti — niso vezane le na en
predmet: Sposobnost opaziti problem, ga
analizirati, poiskati naCin reSevanja problema in
razpoznati, ali je resitev, ki jo je nasel, smiselna.

problems will help to motivate students to
connect mathematical formalism to practical
problems.

Reflection: Application of mathematical
methods in physics will help to get a deeper
understanding of mathematical background.

Transferable skills: Ability to spot a problem, to
analyse it, to find a method to solve it and
finally, critically to discuss the solution.

Metode poucevanja in ucenja:

Learning and teaching methods:

Predavanja, individualne konzultacije, racunske
vaje, domace naloge.

Lectures, numerical exercices, homeworks and
consultations.

Delez (v %) /

Nacini ocenjevanja:

Weight (in %)

Assessment:

2 pisna kolokvija iz vaj, ustni izpit.

Ocene 1-5 (negativno), 6-10 (pozitivno) |50%

(po Statutu UL).

50%

2 tests on numerical exercises or a
written examination, oral examination.

Grading: 1-5 (negative), 6-10 (positive).
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