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Vsebina:

Content (Syllabus outline):

Na zacetku je podan uvod v sistemsko
biologijo, ki zajema predstavitev o tem, kako
so lastnosti kompleksnih bioloskih sistemov
odvisne od delovanja in medsebojne
povezanosti posameznih delov sistema.
Predstavitev kompleksnih sistemov bo splosna
in s tem SirSe uporabna. Poudarek je na
povezanosti eksperimentalnega in
teoretic¢nega dela, ki je osnova za uspesno

Introduction to Systems Biology shall be given
with the aim of explaining how higher level
properties of complex biological systems arise
from the interactions among their parts. The
complex system needs to be defined in general.
It should be emphasised that for studying the
complex systems experimental and theoretical
approaches are required in order to be able to
develop physical and quantitative models of




izdelavo kvantitativnih modelov opisa
biologkih procesov. Studenti spoznajo temeljna
orodja za kvantitativno obravnavo bioloskih
sistemov ter jih aplicirajo na izbranih primerih,
ki so primerni za tovrstno obravnavo. Spoznajo
osnove teorije nelinearnih dinamicnih
sistemov ter se naucijo implementacije
modelov v smislu racunalniskih programov.
Modele izdelajo za izbrane bioloSke sisteme;
poudarek je na opisu celi¢nih oscilatorjev.

biological processes. The program aims to
introduce students to the tools that are
available, and to help them to select important
problems in biology that are possible to be
tackled using quantitative and theoretical
approaches. The students will learn about the
basics of the theory of nonlinear dynamical
systems and computational modelling of
different biological system, in particular, cellular
systems.

Temeljni literatura in viri / Readings:

e V. Grubelnik in M. Marhl, Dinamika enodimenzionalnih sistemov, Univerzitetna zalozba

Univerze v Mariboru, Maribor (2024).

e S. H. Strogatz, Nonlinear Dynamics and Chaos. With Applications to Phzsics, Biology,
Chemistry, and Engineering, Perseus Books Publishing, New York (1994).

e H.P. Schecker, Physik-Modellieren, Grafikorientierte Modellbildungssysteme im
Physikunterricht, Ernst Klett Verlag, Stuttgart (1998).

Dodatna literatura / Additional Readings

e J.B.Snape, |.J. Dunn, J. Ingham, J. E. Prenosil, Dynamics of Environmental Bioprocesses,
Modelling and Simulation, VCH Verlagsgesellschaft, Weinheim 1995.
e Strokovni in znanstveni ¢lanki v revijah / Articles published in professional and scientific

journal

Cilji in kompetence:

Objectives and competences:

Cilj tega predmeta je, da se Studenti naucijo
sistemskega pristopa v biologiji in preprostih
primerov modeliranja teh sistemov.

Operativni cilji so:

e  predstaviti kompleksne sisteme;

e ponazoriti zvezo med strukturo, dinamiko in
evolucijo kompleksnih bioloskih sistemov;

e  razviti sposobnosti za kvalitativno in kvantitativno
analizo dinamike bioloskih kompleksnih sistemov;

e podati osnove matemati¢nega modeliranja izbranih
bioloskih sistemov (npr. celi¢nih oscilatorjev).

The objective of this course is for students to
use system approach in biology and implement
simple examples of modelling.

The operative objectives are:

e presenting complex systems;

e establishing the relationship between structure,
dynamics and evolution of complex biological
systems;

e developing skills for quantitative analysis of complex
biological systems;

e mathematical modelling of selected biological
systems (e.g. cellular oscillators).

Predvideni studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:

Po zakljucku tega predmeta bo Student
sposoben:

Knowledge and Understanding:

On completion of this course the student will be
able to:




razumeti zvezo med strukturo, dinamiko in
evolucijo kompleksnih bioloskih sistemov;
uporabiti metode kvalitativne in kvantitativne
analize dinamike bioloskih sistemov;
uporabljati osnovne metode matematicnega
modeliranja izbranih bioloskih sistemov (npr.
celi¢nih oscilatorjev)

Prenesljive/kljuéne spretnosti in drugi atributi:

Spretnosti komuniciranja: ustni zagovor vaj,
pisno izrazanje pri pisnem izpitu.

Uporaba informacijske tehnologije:
uporaba racunalniskih programov za
modeliranje sistemov.

Resevanje problemov: reSevanje problemov
z uporabo matemati¢nega modeliranja

understand the relationship between structure,
dynamics and evolution of complex biological
systems;

implement methods for qualitative and quantitative
analysis of biological systems;

use basic methods for mathematical modelling of
selected biological systems (e.g. cellular oscillators).

Transferable/Key Skills and other attributes:

Communication skills: oral defense of
practical work, manner of expression at
written examination.

Use of information technology: use of
computer programs for systems modelling.
Problem solving: problem solving with
implementing mathematical modelling of

dinamike sistemov.

e Prenos znanja na druga podrocja: prenos
znanja s primerov iz fizike na podrocja
populacijske dinamike, okoljskih
problemov, bioloskih sistemoy, ...

systems dynamics.
e Transfer of knowledge to other fields:
knowledge transfer from examples in

physics to examples in population dynamics,

environment and biological systemes, ...

Metode poucevanja in ucenja:

Learning and teaching methods:

e Predavanja

e Teoreticne vaje

e Vaje na racunalniku

e  Eksperimentalne vaje

e Lectures

e Theoretical exercises
e Computer exercises
e Experiments

Delez (v %) /
Nacini ocenjevanja: Weight (in %) Assessment:
Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt) project):

e  Ustniizpit 40
e Pisniizpit 40
e Seminarska naloga 20

e QOral exam
e  Written exam
e  Seminar paper
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