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Vrsta predmeta / Course type

‘Obvezni/CompuIsory

Univerzitetna koda predmeta / University course code: ‘
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Nosilec predmeta / Lecturer:

‘Andrej Dobovisek

Slovenski/Slovene
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Languages: Lectures:
Vaje / Tutorial:

Slovenski/Slovene

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

Prerequisits:

Jih ni none
Vsebina: Content (Syllabus outline):
Predavanja Lectures

Osnove merjenja, sistemati¢ne in naklju¢ne
merske napake, statisti¢na analiza izmerjenih
podatkov z upostevanjem napak pri merjenju,
racunanje z nenatanc¢nimi podatki, analiza
grafov z upostevanjem merskih napak.

Laboratorijske vaje

1. Merjenje gostote trdnih teles

2. Merjenje prostornine in gostote kapljevin
3. Merjenje koeficienta vzmeti

Basics of measurements, systematic and
random experimental errors, statistical analysis
of experimental data by considering
experimental errors, calculus with experimental
errors, analysis of experimental errors in
diagrams.

Laboratory work
1. Measurements of density of solid bodies




. Merjenje debeline

. Merjenje krivinskega polmera lec¢

. Mikroskopsko merjenje majhnih dimenzij
. Merjenje frekvence

. Merjenje elektri¢cnega upora

. Merjenje elektri¢nega toka in elektric¢ne
napetosti

10. Meritve svetlobnega toka

11. Merjenje temperature

12. Obdelava merskih podatkov s
programskimi paketi kot so npr: Mathematica,
Origin in Excel

13. Kinematika: merjenje z racunalniskim
merilnim sistemom.
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2. Measurements of volume and density of
fluids

3. Measurements of spring constant

4. Measurements of thickness

5. Measurements of curvature radius of lenses
6. Microscopic measurements of small
dimensions

7. Measurements of frequency

8. Measurements of electrical resistance

9. Measurements of electrical current and
voltage

10. Measurements of light flux

11. Measurements of temperature

12. Analysis of experimental data with software
packages like: Mathematica, Origin and Excel
13. Kinematics: Computer directed
measurements

Temeljni literatura in viri / Readings:

1) A.Dobovisek, N. Vaupoti¢, Osnovna merjenja: raCunanje z napakami in risanje diagramov.
Navodila za izvedbo eksperimentalnih vaj (Univerza v Mariboru, Fakulteta za naravoslovje in

matematiko, Maribor 2008)

2) M.G. Sirkevi¢, N.I. Koskin, Prirocnik elementarne fizike (Tehniska zalozba Slovenije, Ljubljana,,

1990)

3) D. Halliday, R. Resnick, J. Walker, Fundamentals of Physics, 5. izdaja, (John Wiley & Sons, Inc.,

New York, 1997)

4) J. Strnad, Fizika, 1. del, Mehanika, Toplota, 2. izdaja (DMFA, Ljubljana, 2016)

Cilji in kompetence:

Objectives and competences:

Cilj tega predmeta je, da Studentje pridobijo
osnovna teoreti¢na in prakti¢na znanja s
podrocja merjenja, kakor tudi primerne
izkusnje in laboratorijske spretnosti za
samostojno delo pri eksperimentalnih vajah.
Navadijo se uporabljati ustrezno strokovno
literaturo, svoje teoreti¢no in racunsko znanje
in druge informacijske vire. Usvojijo znanja,
potrebna za pripravo kvantitativnega in
kvalitativnega eksperimenta. Usposobijo se
precizno in adekvatno porocati o svojih
eksperimentalnih ugotovitvah.

The objective of this course is for students to
acquire basic knowledge in measuring
techniques and methods. Students acquire
elemental theoretical and practical knowledge
from the field of meauremets as well as
appropriate experiences and laboratory skills
essential for autonomous execution of
measurements in above-outlined topics. They
learn to use their theoretical and practical
knowledge, as well as information offered from
secondary sources, to master problems that
might occur during experimental work and
report on their findings.




Predvideni studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:

-Studentje usvojijo temeljna teoreti¢na znanja
o merilnih tehnikah, metodah in njihovih
merskih napakah pri merjenju osnovnih
fizikalnih kolicin.

-Studentje usvojijo prakti¢na znanja in
laboratorijske spretnosti za samostojno
izvedbo meritev na univerzitetni ravni
izobrazevanja.

- Studentje se naucijo statisti¢no vrednotiti in
analizirati eksperimentalno pridobljene
podatke ob uporabi strokovne literature,
informacijskih virov in specialnih programskih
orodij.

-Studentje se naucijo natan¢no porocati o
laboratorijskih meritvah.

Prenesljive/kljuéne spretnosti in drugi atributi
-Usposobljenost za delo v fizikalnem
laboratoriju pri nadaljevalnih laboratorijskih
vajah.

-Spretnosti pisnega in ustnega komuniciranja:
priprava laboratorijskih porocil, ustni zagovori
laboratorijskih vaj.

Uporaba informacijske tehnologije: uporaba
programskih orodij za statisti¢no analizo
podatkov.

-Prakti¢na znanja in laboratorijske vescine:
rokovanje z merilnimi napravami in
laboratorijsko opremo.

Knowledge and understanding:

-Students acquire basic theoretical knowledge
about measuring techniques and methods
essential in measurements of basic physical
quantities.

-Students acquire appropriate practical
experience and laboratory skills essential for
autonomous execution of measurments at
universitiy level of education.

-Students are able to statistically evaluate and
analyse experimental data by using professional
literature, other information sources and
specialised software packages.

-Students are able to precisely and adequately
report about laboratory measurements.

Transferable/Key Skills and other attributes
-Ability to work in the physics lab at the
advanced physical experiments.

Written and oral communication skills:
preparation of laboratory reports, oral lab work
defence.

Use of information technology: use of
specialised software packages for statistical
analysis of experimental data.

Practical and laboratory skills: handling with
measuring devices and laboratory equipment.

Metode poucevanja in ucenja:

Learning and teaching methods:

- Predavanja
- Laboratorijske vaje

Laboratorijske vaje zajemajo teoreticni uvod v
doloéen fizikalni problem in samostojno
izvedbo fizikalnega eksperimenta pod
vodstvom vodje vaj.

-Lectures
-Laboratory work

They are based on theoretical introduction to
specific topics and an autonomous execution of
experiments under the supervision of the
professor.




Delez (v %) /

Nacini ocenjevanja: Weight (in %) Assessment:

Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,

naloge, projekt): project):

Sprotni nacin ocenjevanja Constant assessment methods

Ustno preverjanje pripravljenosti na vaje 10% Oral assessment of readiness for the

Opravljene vse eksperimentalne vaje 10% forthcoming experiment

Izdelana porocila o vajah 30% All laboratory experiments done

Ustni zagovori vaj 30% Done laboratory reports

Pisni kolokvij 20% Oral avocation of the experiments
Written test

Za uspesno zaklju¢eno u¢no enoto

mora biti vsak del posebej pozitiven. For a successfully finished course, all
parts of the assesment must be positive.

Reference nosilca / Lecturer's references:

1. JURETIC, Davor, BONACIC LOSIC, Zeljana, KUIC, Domagoj, SIMUNIC, Juraj, DOBOVISEK, Andrej.
The maximum entropy production requirement for proton transfers enhances catalytic efficiency
for B-lactamases. Biophysical chemistry, ISSN 0301-4622. [Print ed.], Jan. 2019, vol. 244, str. 11-
21, ilustr., doi: 10.1016/j.bpc.2018.10.004. [COBISS.SI-ID 24237832], [JCR, SNIP, WoS do 4. 1.
2019: st. citatov (TC): 0, Cistih citatov (Cl): 0, Scopus do 15. 12. 2018: st. citatov (TC): 0, Cistih
citatov (Cl): 0]

2. VITAS, Marko, DOBOVISEK, Andrej. In the beginning was a mutualism : on the origin of
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3. DOBOVISEK, Andrej, MARKOVIC, Rene, BRUMEN, Milan, FAIMUT, Ale$. The maximum entropy
production and maximum Shannon information entropy in enzyme kinetics. Physica. A, Statistical
mechanics and its applications, ISSN 0378-4371. [Print ed.], 2018, vol. 496, str. 220-232, doi:
10.1016/j.physa.2017.12.111. [COBISS.SI-ID 23601416], [JCR, SNIP, WoS do 13. 1. 2019: st. citatov
(TC): 3, Cistih citatov (Cl): 2, Scopus do 29. 4. 2019: §t. citatov (TC): 5, Cistih citatov (Cl): 4]

4. DOBOVISEK, Andrej, VITAS, Marko, BRUMEN, Milan, FAJMUT, Ale§. Energy conservation and
maximal entropy production in enzyme reactions. Biosystems, ISSN 0303-2647. [Print ed.], 2017,
vol. 158, str. 47-56, doi: 10.1016/j.biosystems.2017.06.001. [COBISS.SI-ID 23218696], [JCR, SNIP,
WoS do 13. 1. 2019: st. citatov (TC): 2, Cistih citatov (Cl): 2, Scopus do 29. 12. 2018: st. citatov (TC):
2, Cistih citatov (Cl): 2]

5. VITAS, Marko, DOBOVISEK, Andrej. On a quest of reverse translation. Foundations of chemistry,
ISSN 1386-4238, 2017, vol. 19, iss. 2, str. 139-155, doi: 10.1007/s10698-016-9260-5. [COBISS.SI-ID
22581768], [JCR, SNIP, WoS do 27. 8. 2018: st. citatov (TC): 1, Cistih citatov (Cl): 0]




6. FAIMUT, Ale$, EMERSIC, Tadej, DOBOVISEK, Andrej, LATINOVIC ANTIC, Nata$a, SCHAFER, Dirk,
BRUMEN, Milan. Dynamic model of eicosanoid production with special reference to non-steroidal
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