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Petnica Science Center

● Established in 1982, independent nonprofit 
organization dedicated to advancing 
extracurricular science education for highly 
motivated youth across Southeastern Europe.

● Campus Location: Situated in a dedicated 
campus environment near Valjevo 
(approximately 100km from Belgrade)
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Petnica Science Center

● Established in 1982, independent nonprofit organization dedicated to advancing extracurricular science 
education for highly motivated youth across Southeastern Europe.

● Campus Location: Situated in a dedicated campus environment near Valjevo (approximately 100km from 
Belgrade)

● Programs for:
○ High school students (core focus / vast majority of activities)
○ University students (Web3, Computational finance, Petnica Summer Institute)
○ Primary school students
○ International seminars for primary and high school students (Summer Science School, Petnica 

International)

https://web3kamp.org/
https://www.compfin.petnica.rs/
https://psi.petnica.rs/
https://petnica.rs/summer-science-school-2026/
https://pi.petnica.rs/#program
https://pi.petnica.rs/#program


The Core Philosophy
Peer-to-peer education model.

Core Pedagogical Principles:

● Learning through Research: Moving beyond traditional classroom 
learning, students are encouraged to design and execute their own 
hands-on scientific projects.

● Peer-to-Peer Education: A unique, collaborative model where former 
participants and older students actively mentor and teach younger 
generations.



Programs for high school students
Petnica Science Center programs are organized into four distinct disciplinary 
groups. 

A B

C D

Social Sciences & Humanities

Linguistics, Psychology, History and 

Archeology.

Natural Sciences

Biology, Biomedicine, Chemistry, 

Geography and Geology.

Mathematical & Technical

Astronomy, Physics, Electronics, 

Mathematics and Computer science.

Design

Visual arts, applied design, and 

creative problem solving.



Petnica Science Center

● Annual Admission Cycle: Conducted once a year, receiving approximately 1,300 applications from high 
schoolers.

● Comprehensive Approach: Students apply to the Petnica Science Center as a whole, rather than enrolling 
in a specific department.

● Interest-Based Selection: The application process focuses on students detailing their broader scientific 
passions and personal fields of interest.

● Astronomy Demand: Each year, around 100 applicants explicitly express a strong, primary interest in 
astronomy.

The Application Process



Seminar of Astronomy
Overview

1

First Year

2

Second Year

Research principles and methodology.

Measurement data processing and 

results analysis

1-on-1 mentorship.

Independent work on a chosen 

research topic.



Seminar of Astronomy
First year

Winter School Summer School Autumn School

~ 35 students per year 3 seminars per year (~20 days)

Introductory lectures

Calculus and mechanics

Astronomy and astrophysics

Optics and basic 
programming

Observation techniques

Data analysis & error 
calculation

Advanced programming

Simulation workshops

4−day practical astronomy 
project

Project completion and 
presentation

Writing a research proposal

Preparation for second-year 
research



Seminar of Astronomy
First year: Winter school

● Introduction lectures in calculus, mechanics, astronomy, astrophysics, optics…





Seminar of Astronomy
First year: Summer school

● Statistics, measurement, data 
analysis, error calculation, 
observation, techniques, more 
advance programming, RK4, and 
simulation workshops

● Practical exercises





Seminar of Astronomy
First year: Autumn school

● completion of a 4-day astronomy project and writing of a research proposal for the next year’s project





Seminar of Astronomy
Second year

~ 20 students per year 4 seminars per year (~30 days)

Winter School Spring School Summer School Autumn School Conference

7 DAYS

Definition of the 
project topic

Initial mentor 
consultations

3 DAYS

Data mining and 
collection

Literature review 
and processing

14 DAYS

Intensive core 
research phase

Observations & 
simulations

Programming and 
calculus

5 DAYS

Poster session 
preparation

Presentation skills 
workshop

3 DAYS

Final presentation 
of finished 
research
Peer and mentor 
review



Seminar of Astronomy
Second year



Seminar of Astronomy
Senior Associates









Seminar of Astronomy
This year overview

Galactic Astronomy
 & Dynamics

Theoretical Physics Stellar Physics
 & Exoplanets

Dark matter halos and galactic 
disk warping.

Galaxy collisions and rotation 
curves.

AGN and galactic bar.

Gravitational wave dynamics in 
triple black hole systems.

Cosmology

Supernova remnant age 
determination.

Transit timing variations in 
exoplanets.

Habitable zones in binary star 
systems.

Solar magnetic fields and active 
regions.



Seminar of Astronomy
Astronomical Station Vidojevica



Seminar of Astronomy



Petnica Summer Institute



Petnica Summer Institute



Petnica Science Center
That's not all…



Thank you for attention!

Instagram Esveske sajt



Backup slides



Time Day 1 Day 2 Day 3 Day 4 Day 5 Day 6

08:45 - 10:00 Morning Meeting & Breakfast

10:00 - 12:00 Elementary Math II Astronomical 
Photometry Newtonian Mechanics Stellar Structure

Presentations
12:00 - 14:00 Reception (13:00) Geometrical & Wave 

Optics
Astronomical 

Spectroscopy Newtonian Gravity Stellar Evolution

14:00 - 15:00 Lunch

15:00 - 16:00 Intro & Tour Discussion A Discussion C Newtonian Gravity The Sun
(Extra)galactic 

Astronomy
16:00 - 18:00

Elementary Math Math. Analysis
Telescopes & Detectors Solar System

Independent Work on 
Theoretical Concepts

18:00 - 20:00 Workshop Gravitational Waves Intro to Cosmology

20:00 - 21:00 Dinner

21:00 - 22:00
Hitchhiker's Guide to the 

Galaxy Sky Walk & Coordinates Indep. Work on Theoretical 
Concepts & Optic Lab

Independent Work on 
Theoretical Concepts

Beyond the Visible 
Spectrum

Early Universe

22:00 - 23:00 Final Meeting



Time Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9

08:45 - 10:00 Morning Meeting & Breakfast

10:00 - 11:00

Data Proc: Errors Lecture 1

Detectors Disc: Coord
Pract III: Thermal 

Noise Numerical Math Distance Ladder DIY: CCD Image 
Proc

11:00 - 12:00 Time systems

Pract II: Gnomon12:00 - 13:00

Reception (13:00) Data Proc: Prob. Data Proc: Fitting TP: Coord & Time Work on Reports Work on Reports TP: Distances Num. Simulations

13:00 - 14:00

14:00 - 15:00 Lunch

15:00 - 16:00 Intro Meeting Data Proc: Prob. Software Tools

Excursion/Pool Work on Reports

DIY: Python

Spec Lines
Celestial 

Mechanics

DIY: Diff. Equations

16:00 - 17:00 Math Analysis 
Review

Data Proc: Stats

Pract I: Pendulum

TP: Lines

17:00 - 18:00

Math Workshop DIY: Spectral Lines DIY: Mars Orbit18:00 - 19:00

Discusion Lecture 2 TP: Telescopes

19:00 - 20:00 Work on Reports

20:00 - 21:00 Dinner

21:00 - 22:00

Disc: Math

How to Report?

Report Report Summer Games Report Report Report Final Meeting
22:00 - 23:00

23:00 - 00:00 Social Block
Observation



Time Day 1 Day 2 Day 3 Day 4

09:00 - 10:00 Morning Meeting & Breakfast

10:00 - 11:00
Work on Mini Projects Work on Mini Projects Work on Mini Projects

11:00 - 12:00

12:00 - 13:00
Astrophysical Observations Spectroskopy Small Bodies of the Solar System:

13:00 - 14:00 Reception / Meeting

14:00 - 15:00 Lunch

15:00 - 16:00 Meeting & Mini Projects

Work on Mini Projects

Numerical astrophysics
Work on Mini Projects

16:00 - 17:00 Discussion of all MSZ
Mini-Project Presentation

17:00 - 18:00

Work on Mini Projects

Discussion

18:00 - 20:00
Numerical astrophysics Discussion on Project Proposals 

by Groups
20:00 - 21:00

20:00 - 21:00 Dinner

21:00 - 23:00 Work on Mini Projects Work on Mini Projects Lecture / Panel on Project 
Proposals Final Meeting




