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Vrsta predmeta / Course type

Univerzitetna koda predmeta / University course code: ‘

Izbirni / Elective

. . . Lab. vaje . Samost. delo
Predavanja Seminar Sem. vaje Teren. vaje . .
. . Laboratory . Individ. ECTS
Lectures Seminar Tutorial Field work
work work
15 | 15 | | 15 135 || 6

Nosilec predmeta / Lecturer:  |Marko Marhl
Jeziki / Predavanja /| Slovensko / Slovene
Languages: Lectures:

Vaje / Tutorial: | Slovensko / Slovene

Pogoji za vkljucitev v delo oz. za opravljanje
studijskih obveznosti:

Prerequisits:




Vsebina:

Content (Syllabus outline):

Okoljski sistemi: struktura, dinamika in razvoj
sistemov
Analiza sistemov

Kvalitativna analiza sistemov

¢ Dolocitev sistema in njegove okolice, ki
pomembno vpliva na dinamiko sistema.
Razgradnja sistema; prepoznavanje
komponent sistema, dolocitev povezav med
deli sistema, medsebojnih vplivov in
zunanijih vplivov na sistem.

e Kvantitativha analiza dinamike sistemov
Dolocanje spremenljivk v sistemu, ki
opisujejo stanja in tokove. Medsebojni vplivi
in zunanji vplivi na posamezne
spremenljivke.

Opis dinamike sistemov

e Kuvalitativni opis dinamike sistemov:
diagrami stanj in tokov, kavzalni diagrami.

¢ Kuvantitativni opis sistemske dinamike:
prehod s kavzalnih diagramov in diagramov
stanj in tokov na matemati¢en opis vpliva
tokov koli¢in na njihovo dinamiko;
diferen¢ne enacbe; matemati¢ni model.

Modeliranje, simulacija, napovedi modelov
Konstruiranje preprostih modelov: populacijski
modeli, modeli ekosistemov, krozenje snovi v
naravi, modeli na celi¢ni ravni, ... ReSevanje
diferen&nih enacb v urejevalnikih tabel (Excel) —
simulacija s poudarkom na napovedni modi
modelov.

Uporaba racunalniskih programov

Grafi¢no orientirani raCunalniski programi za
modeliranje sistemske dinamike: DynaSys,
Stella, Vensim, Powersim, Madonna, ....

Environmental systems: structure, dynamics and

system’s development

Systems analysis

Qualitative system analysis:

e Determination of a system and its
surrounding that considerably influences the
systems dynamics. Decomposition of a
system into components, determining the
interrelations between the components,
influences between the components and
external influences on the system.

¢ Quantitative analysis of system dynamics:
Determination of system variables — the so-
called stock and flow variables. Interrelated
influences and external influences on the
variables.

Description of system dynamics

¢ Qualitative approaches in system dynamics:
causal-loop diagrams, stock-flow diagrams.

¢ Quantitative approaches in system dynamics:
quantification of causal-loop diagrams and
stock-flow diagrams; mathematical
description of influences of fluxes on system
variables; mathematical model.

Modelling, simulation, model prediction

Construction of simple models: models of

population dynamics, ecosystems, models on

cellular level, .... Solving of equations in spread-
sheet programmes (Excel) — simulations with
emphasis on predictive power of models.

Using computer programs

Graphic-oriented computer programmes for
modelling of system dynamics: DynaSys, Stella,
Vensim, Powersim, Madonna, ....

Temeljni literatura in viri / Readings:

S. P. Otto, S.A. & T. Day, A Biologist's Guide to Mathematical Modeling in Ecology and Evolution, Princeton
University Press, 2007.

D. H. Meadows, D.H. Thinking in Systems, Chelsa Green Publishing, 2008.

S. H. Strogatz, Nonlinear Dynamics And Chaos: With Applications To Physics, Biology, Chemistry, And
Engineering, Westview Press, 2000.

Strokovni in znanstveni €lanki v revijah / Articles published in professional and scientific journals.

Cilji in kompetence:

Objectives and competences:




Ponazoriti zvezo med strukturo, dinamiko in
razvojem okoljskih sistemov

Predstaviti odnos med sistemskim misljenjem in
modeliranjem sistemske dinamike

Obdelati celovito kvalitativno in kvantitativho
analizo dinamike okoljskih sistemov

Prenos uporabe univerzalnih metod analize na
druga podrocja

Metode kvalitativne in kvantitativhe analize
dinamike sistemov so univerzalne in jih je
mogoce uporabiti na najrazli¢nejsih podrogjih
Poudarek je na prenosu znanja na druge
sisteme ter povezavi predvsem okoljskih in
bioloskih sistemov

Presenting the relationship between the
structure, dynamics, and development of
environmental systems

Establishing the relationship between the system
thinking and system dynamics modelling
Working on a complete qualitative and
quantitative analysis of system dynamics
Transfer of using general methods of the
analysis to other fields

Methods for qualitative and quantitative analysis
of system dynamics are universal and can be
implemented in different fields of research

In particular, a knowledge transfer is emphasised
to other fields and finding interconnections
between environmental and biological systems

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:

Poznati zvezo med strukturo, dinamiko in
razvojem okoljskih sistemov

Poznati odnos med sistemskim misljenjem in
modeliranjem sistemske dinamike

Obvladati kvalitativho in kvantitativho analizo
dinamike okoljskih sistemov na enostavnih
primerih

Znati uporabljati grafi€no orientirane
raCunalniske programe za modeliranje in
simulacijo dinamike sistemov

Knowledge and understanding:

Know the relationship between the structure,
dynamics, and development of environmental
systems

Know the relationship between the system
thinking and system dynamics modelling

Be able to carry out a complete qualitative and
guantitative analysis of system dynamics for
simple systems

Be able to use graphic-oriented computer
programmes for modelling and simulation of
dynamical systems

Metode poucevanja in u€enja:

Learning and teaching methods:

Predavanja
Seminar
Vaje na racunalniku

Lectures
Seminar
Computer exercises

Delez (v %) /

Nacini ocenjevanja:

Weight (in %) Assessment:

Nacin (pisni izpit, ustno izprasevanje,
naloge, projekt)

e Seminarska naloga

e Pisni izpit

50
50

Type (examination, oral, coursework,
project):

e Seminar essay

e Written exam
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