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Univerza v Mariboru
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Fakulteta za naravoslovje
in matematiko

Kkkokkkk

Vloga digitalizacije in umetne intelegence
vV izobrzevanju

AVTOR: dr. Andrej Flogie

Fakulteta za naravoslovje in matematiko Univerze v Mariboru

.W -.I
novativna
PEDAGOGIKAT:
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Vloga digitalizacije in umetne intelegence v izobrazevanju

Neposreden / posreden odgovor ...

Spremembe/odlocitve

~0=0

Razvoj tehnologij
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Dunning-Kruger Effect

High Planota trajnosti
o Plateau of Sustainability
o . J27 \
__—— Peak of “Mt. Stupid

Gora ,,bedakov“

¥ Slope of Enlightenment
Naklon razsvetljenja

(Samozavest)
Confidence

“—— Valley of Despair

Dolina obupa
Low

Know-Nothing Wisdom Guru
(Knowledge + Experience)

Modrost (znanje in izkusnje)
Vir: https://i.pinimg.com/originals/6d/73/d5/6d73d51b1009eec08fade9f2a39f918a.jpg
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\Where the
masic ‘nafpens

Spremembe, odlocanje, kadri,
tehnologija, trajnost ...
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Razvoj tehnologije, spremembe ...

discontinuity
et new growth
matunty dedm?

Performance / Value offering

Effort / Time

Figure 4. Discontinuity brought on by disruption and “jumping the curve™
Source: http://innovisio.blogspot.com/2012/12/capturing-opportunity-in-disruption.html
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Razvoj tehnologije, spremembe ...
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Razvoj tehnologije, spremembe ...

< i
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, Nokia mobile phone business
2004-2012 (million euros)
ERICSSON

~ 9000
NOKIA > o
7000
30000 6000
Connecting People  2sow 5000
20000 - 3000
15000 2000
10000 - 1000
-0
5000 ~ -1000
0 -2000
. 2004 2005 2006 2007 2008 2009 2010 2011 2012
Sony Ericsson
sspssTurnover esillseOperating profit
PR ®
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Tehnologija in razvoj druzbe

Last 200 years: from telegraph to human genome and beyond...

1834 1908 1953 )
1958 1983 001 TRTN
e TR ) ) : 2001 Bece
1% cormputer . VanEOr Duscovery of 1% integrated 1969 130 Printer Pod A |

(anakytical engine rado DNA ™ Beginning of T
nternet "Tunes g
1913 207

198
1830s 1¥ assembly line 1847 - -
nventon of 1.902 Bell Labs
teiegr aph 1* arplane
l 1018

aser 1589
1970 - 1*
MICroprocessor

1876 Artfcial Fertilizer
nvention of 1878
telephone 1% ncandescent 2
926
b Inventon of 19408
television 1* gororal 1¥ sateline
l ' 1926 purpose gt
1* transistor Seowon - 2007
" computer . Human genome mapping Phore &
s %ee completed Amazon Kindle
qQud propeled

= 200,000 years ago rocket flight
. g 2R B
FIRS Stpire 6000 BC

Invention of wheel

«f5h —

2800 BC
Invention of plough
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Tehnologija in razvoj druzbe

i -
£ I 75, YEARS
38 YEARS
Ayt
13. YEARS

Tehnologija,
sola,

delovna

It took about 75 years for the
telephone to connect 50

mesta - == -
. m B 3_ YEARS e a C I n g million people. Today a
simple iPhone app like Draw
I-;" : ] o o Something can reach that

AOL& [ 2.5 YEARS 5 O M I I milestone in a matter of days.

*2 I I o n In the past 10 years the rate

of adoption of new

(.3‘ .5,| technologies has accelerated

t." paa u S e r s at a dizzying speed. Can we
hgﬁ"?«x‘w | 50, DAYS keep up with it all?
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Trendi, spremembe, tehnologija

CYBERSECURITY

The five trends shaping

AUGMENTED
REALITY

INTERNET
OF THINGS a8

the future of work w

|

NEW BEHAVIORS
Shaped by social media
& the web

TECHNOLOGIES . o .. E

—=
s
Shift to the cloud | g =
==
Collaborative technologies . ‘-' ">
Big data
The Internet of things CLOUD COMPUTING BIG DATA
3 INDUSTRY 40
THE MILLENNIAL aﬁ j
WORKFORCE
New attitudes,
expectations, & ways SYSTEM : AUTONOMOUS
of working MOBILITY INTEGRATION ROBOTS
. Work anytime, n ‘
anywhere & on any
device
SIMULATION ADDITIVE

MANUFACTURING

5 YEAR NUMBER OF CONNECTED DEVICES

GLOBALIZATION 1990 0.3 million

No boundaries

1999 90.0 million
2010 5.0 billion
2013 9.0 billion
2025 1.0 trillion

https://www.ie.edu/insights/articles/the-five-trends-shaping-the-future-of-work/ O
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Umetna intelegenca — Al ...

FX Yk
s
T

Termin umetna inteligenca (Al - Artificial Intelligence) ima
razlicne definicije in opredelitve.

John McCarthy, ki velja za izumitelja te besedne zveze, Al

opredeli kot razvoj napray, ki se vedejo, kot da bi razpolagale z
inteligenco (John McCarthy, 1955).

Na spletni strani encikopledije Britannica pa termin opredelijo

kot "sposobnost racunalnika ali racunalnisko nadzorovanega
robota za opravljanje nalog, ki so pogosto povezane z
inteligentnimi bitji" (Copeland, 2018).

Lahko reCemo, da je izvorni namen umetne inteligence
izdelati stroj/napravo, ki posnema c¢lovesko razmisljanje
vkljucno s Custvi in zavestjo.

®
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Velesili Al - ZDA in
Kitajska

Al kot tehnologija in
kot panoga tezi k
monopolu. Zaradi
odvisnosti od podatkov
se vzpostavikrog, Ki
sam sebe vzdrzuje...

Shema delovanja Al

Podatki

Algoritem

Implementacija Al

pomembnost dobrih podatkov in vrhunskega inzenirja

KX YXX% ®)
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PodroCja umetne intelegence

PREDICTIVE
ANALYTICS

IMAGE
RECOGNITION

TEXTTO
SPEECH

ARTIFICIAL

P SPEECH MACHINE
INTELLIGENCE DEEP SPEECH MACH
LEARNING ool ) SPEECH "©! ) visioN

CLASSIFICATION

LANGUAGE
PROCESSING

© @

(NLP)
EXPERT PLANNING &
ROBOTICS
TRANSLATION SYSTEMS OPTIMIZATION
cz’ | CROWD DATA EXTRACTION
https://muhamadnazarudinahmad.wordpress.com/2018/12/05/ai-artificial-intelligencen/
2
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Hype Cycle for Artificial Intelligence, 2019

. . Digital Ethics ) v. v
indeligent Appiicaions AutoML Gartnerjev “Hype Cycle” za podrogje Al kaze
Quantum Computing Chatbots .. e
Al PaaS Conversational User Interfaces katere tehnologije prihajajo,
Deep Neural Network ASICs 0, katere so popularne in
Deep Neural Networks (Deep Learni
Smart Robots X o . { " Katere so zrele za uporabo.
Edge Al ® a Machim Loaming
Explainable Al NLP
Al Developer Toolkits -/
Al-Related C&SI| Services ° 0 VPA-Enabled Wireless Speakers

Data Labeling and o ) Robotic Process Automation Software
* Annotation Services A Graphs
— Al Cloud Seqvices Q FPGA Accelerators A
=) ) Q Virtual Assistants Y
= : igence
g My~ GPU Accelerators

~
4 Q Computer Vision Speech Recognition
x W GOV K
- Reinforcement Leam-ng Q Insight Engines
Al Marketplaces
Artificial General Cognitive Computing
e Autonomous Vehicles
As of July 2019
. Peak of
Innovation Inflated Trough of Slope of Plateau of
Trigger Disillusionment Enlightenment Productivity

Expectations

time
Plateau will be reached:

QO lessthan2years @ 2toS5years @ 5to10years A morethan 10years & obsolete before plateau
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4 valovi Al

* |[nternetna Al
e Poslovna Al
e Zaznavna Al

* Samostojna Al

Vsak val se napaja iz razlicnih vrst
podatkov
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Prvi val: Internetna Al

pricetek 2012, algoritmi se uporabljajo predvsem za
priporocCanje, je ze vseprisotna

o

* Youtube iskanje in videoposnetki, Amazon ,ve kaj bi kupili

* pomebni so uporabni/oznaceni podatki (sem kupil ali ne,
ogledano do konca, kliknjeno/nekliknjeno, vsecki...) ->

preko teh podatkov se Al uci od/za nas

e vecCanje zasluzkov Google, Alibaba, Youtube...

uuuuuuuuuuuuu
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Top Apps in the U.S. for January 2020 by Downloads (Non-Game) @SensorTower

Overall Downloads App Store Downloads Google Play Downloads
1 (& TikTok 1 @) TikTok 1 ) TikTok
2 a Disney+ 2 e Disney+ 2 e Disney+

3 r@ Instagram -3 @ Instagram 3 r@ Instagram

4 @) Messenger 4 O YouTube 4 §) Messenger
5 @@ Netiix 5 (@ Netfix 5 [ Netiix

6 n Facebook 6 @) Messenger 6 {% Snapchat

7 £} Snapchat 7 M Gmail 7 ) Facebook
8 ) WhatsApp 8 n Facebook 8 1Y) WhatsApp
9 © YouTube o B spotify 9 A Android Auto
109 Cash App 10 Q Google Maps 108 Cash App

Tower Data That Drives App Growth sensortower.com
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Top Apps in Europe for Q1 2019 by Downloads @SensorTower

Overall Downloads App Store Downloads Google Play Downloads
1 |5 WhatsApp 1 & Color Bump 3D 1 |5 WhatsApp
2 & Color Bump 3D 2 ) WhatsApp 2 &) Messenger
3 Q Messenger 3 r@ Instagram 3 & Color Bump 3D
4 @ Instagram 4 © YouTube 4 @ Instagram
5 TikTok 5 [ Netix 5 TikTok
6 ﬂ Facebook 6 a Google Maps 6 ., Paperio?2
7 @ Brawl Stars : 7 @ Messenger 7 @ Brawl Stars
8 .. Paperio? 8 _Y Roller Splat! 8 [ Facebook
9 . Netflix 9 ﬁ Facebook 9 J Joom
10 . Joom 10 TikTok 10 &% Drive and Park

Tower Data That Drives App Growth sensortower.com

https://sensortower.com/blog/top-apps-europe-q1-2019-downloads
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Top News Apps Worldwide for January 2020 by Downloads @SensorTower

Overall Downloads | App Store Downloads Google Play Downloads
1 EX] Toutiao 1 Toutiao 1 Public
2 Public - 2 & Tencent News 2 Cricbuzz
3 [ cricbuzz 3 [@ Flashscore 3 [ News Break
4 n News Break 4 n News Break . Google News
5 &) Tencent News 5" SmartNews - 5 §A AajTak
6  SmartNews 6 m CNN 6 N OperaNews
7 3 Google News 7 9 BBC News 7 "7 SmartNews
8 [ FlashScore 8 Bl NetEase News 8 @ Onefootball
9 EA AajTak 9 || Qutoutiao 9 25 Dailyhunt
10 M Opera News | 10@ Fox News 100 Briefing

Note: Does not include downloads from third-party Android stores in China or other regions.
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TikTok Monthly
& Oberlo Active Users

10 TikTok Statistics
You Need to Know in 2020

TikTok Monthly Users Nekaj osnovnih znacilnosti:

TikTok has

A TikTok Monthly . . . . . .
& g:i)lﬁon Acive Users » Lahko si registriran ali neregistriran
'gs: :s', ‘Ess,. lcﬂvauun TikTok is available in upor‘abnik
1,,55 » DolZina videoposnetka je lahko 15
TikTok Downloads O . Jv
sekund — otroci/sola ...
T At st » Glede na tvoje vsecke, jezik, zanimanje...

2 billion |[] @ M ti predlaga videoposnetke ...

<l 0% RARAR | » .
LRAR

of all TkTok users

access the app on a
dally basts.

TikTok Monthly

Twro I | 2rked a5 the top most e
downloaded app in Apple's

YouTuve | i0S App Store for Q12019,
oo I ot

o .
oo I 33 million

snapcrot [ downloads.

TikTok Monthly
Active Users

TikTok Monthly
Active Users

TikTok Monthly
Active Users

More than g—
1 billion ‘ > T
videos viewed every
day in the last year.
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Fake news, fake video ...
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Recycling is good for the world.
NO! YOU COULD NOT BE MORE WRONG!'!

Recycling is NOT good for the world. It is bad for the
environment, it is bad for our health, and it is bad for

our economy. I'm not kidding. Recycling is not good for the
environment. It is destructive to the earth and it is a major
contributor to global warming. Recycling is not good for our
health. It contributes to obesity and diseases like heart disease
and cancer. Recycling is bad for our economy. It increases the
cost of a product, and in turn, the price of everything that is
made with that product. Recycling is not good for our nation. We
pay a tremendous price for the privilege of having the world’'s
most advanced and efficient recycling system. Recycling is a
huge, colossal waste of time, energy, money, and resources. And
THAT is why we need to get back to basics and get back to basics
in our recycling efforts. One of the best ways to start is to
look at the process of creating a paper product. When you make

a paper product, it is basically a long chain of materials.
Everything from the raw materials (wood, cardboard, paper, etc.),

Living ;)()vfl(:its
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Drugi val: Poslovna Al

Al and Business

P09

ail 22

osnova je ze tradicionalno zbiranje

odatkov podjetij (zavarovalnice,
Banke zdnekaterihravstvene
zavarovalnice...)

pri vodenju teh podatkov se tvorijo
oznaceni podatki (mnoZica

“EI] - znacilnosti in smiselnih izidov)
300% 57% 20% 20% 80%
DI on e St calveiesst oesee ¢ poslovna Al po teh podatkih isce
methodology this  improve customer  personalizethe assistance productivity povezave, ki jih mi ne vidimo
e e T e
through purchase  and gt work * Crpa iz preteklih odlocitev in
e 0ZNACENE podatke uporabi za ucenje
algoritma
2 Google Al * sicer tudi ljudje uporabljamo isto
logiko za odlocanje npr. kdo dobi
kredlt in kdo ne, vendar Al uporabi
Se vse Sibke korelacue (npr. zakaj
posojilojemalci ki vzamejo kredit v
sredo vrnejo denar prej kot ostali...)
O R o : ®)
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Drugi val: Poslovna Al

s

WecChat Users and Penetration in China, 2016-2021
millions, % of mobile phone messaging app users and % of
smartphone users

2016 2017 2018 2019 2020 2021

M WeChat users M % of mobile phone messaging app users
% of smartphone users

Note: mobile phone users of any age who access their WeChat account via
mobile phone app at least once per month; excludes Hong Kong
Source: eMarketer, July 2017

228306 www.eMarketer.com

WeChat: placevanje, davéne
napovedi, krediti, zdravnik,
letalske vozovnice, pogovori,
organizacija zabav ...
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6. konferenca ravnateljev vzgojno-izobrazevalnih zavodov

IBM Watson, Microsoft Azure Al api, podjetje
Palantir, Element Al...

nadomescajo ljudi v banki, zeleznicah,
zavarovalnicah, javnem sektorju (chat boti)...

algoritem pregleda doloCene spletne strani
(zeleznica) ter preko klepeta sam odgovarja na
vprasanja...

Kitajska je preskocila kreditne kartice in presla

mobilno placevanje (WeChat), kredit ti odobri Al

(podjetje Smart Finance). Ne zahteva nobenih dokazil

le dostop do nekaterih podatkov na tvojem

pametnem telefonu (uporabi tudi nam nezanimive
odatke kot so npr. kako hitro si vtipkal rojstni datum,
oliko % je Se baterije...)

postavljanje zdravstvenih diagnoz je dandanes
odvisno od geografske Sirine in premozenja, Al dela
to neodvisno (podjetje RXThinking)

pravosodni sistem (iFlyTek — vodilno podjetje na tem
podrocju)

| REPUBLIKA SLOVENIJA
%2  MINISTRSTVO ZA IZOBRAZEVANJE,
ZNANOST IN 5PORT
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Tretji val Al: zaznavna Al

 pred Al so bile vse naprave gluhe/slepe (racunalniku
fotografija ni predstavljala kaj vec kot zaporedje
slikovnih pik

* pametnemu telefonu je bila pesem le zaporedje 0/1

* v dobi Al znajo algoritmi slikovne pike zbrati v smiselne
gruce, predmete prepoznajo podobno kot nasi mozgani

* iz zvoCnih podatkov znajo razbrati besedilo, ga
pretvoriti v zapis...

* poplava tipal v vsakdanjem svetu odpira Al ha tem
podrocCju vrata v svet nepredstavljivin razseznosti

* zaznavna Al zamegljuje loCnice med spletnim in
stvarnim svetom

©,
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Tretji val Al: zaznavna Al
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Phantom
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Tretji val Al: zaznavna Al

s casom bo zaznavna tehnologija tako napredovala, da obeh svetov ne
bo smiselno vec loCevati (ker bo nepredstavljivo veliko vozlis¢ za vstop v
virtualni svet (ne le tipkovnica in zaslon kot dosedaj)

OMO — (online-merge-offline) evolucija, ko ne bo ve¢ pomembno
stvarno/virtualno ampak bo zlitje vsega

placevanje z obrazom: KFC (Kitajska) in Alipay (ob narocilu ti poskenira
obraz, preveri online denarnico in to je vse — nic vec placevanja s
karticami, mobilnim telefonom...)

nakupovalni vozicek te ogovori zimenom in ti odgovarja (poskenira
obraz, vse ostalo...)

hladilnik in omarica doma vesta, kaj potrebujemo in predlagata nakup,
kontrola sestavin glede alergij, datuma preteka...

personalizirano poucevanje in ucenje s pomocjo Al
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Cetrti val — samostojna Al

Stroji in naprave vidijo ter sliSijo svet okoli sebe, se
v njem varno premikajo in produktivno delujejo

Samostojne naprave bodo preoblikovale nase
vsakdanje zivljenje, prehod bo postopen

Sedaj stroji/naprave samodejno, ne pa samostojno
(odlocanje, improviziranje...)
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Amazon Prime

* V/se pakete, ki tehtajo do 2,5 kg, (86% stvari ki th morajo
dostaV|t|) bodo PO novem dostavIJall olo]
nacinu imenovanem Prime Air.

* Majhni droni, imenovani »octocopters« omogocajo, da
je izvedeno narocilo pri stranki ze v roku 30 minut.

* Pogon dronov: elektricni motor;ji

* Letijo lahko v radiusu 16 km od njihovega centra
skladiscenja.

* Vse stvari izvajajo samodejno in ko s pomocjo GPS prispejo
do cilja, tam odlozijo paket, ki je zapakiran v majhni rumeni
skatli, katera je narejena tako da jo lahko dron varno prime
inje med samim transportom ne izgubi.
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Al je lahko priloznost za ...
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Izobrazevanje podprto z Al

Primer (Singapur — prilagojeno starosti ...):

* izobrazevanje z Al poteka preko 4 vej:
e poucevanje v razredu (model dveh uciteljev)
 domace naloge in vaje

* preverjanje in ocenjevanje znanja
 posamezniku prilagojeno poucevanje (uc¢ne poti)
e vse 4 veje Crpajo podatke iz ucencevega profila in
mu sproti prilagajajo zahtevnost nalog, delo ...
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Izobrazevanje podprto z Al

v ucencevem profilu so ”vsi podatki” o njegovih dosezki,
sposobnostih, tezavah, kako se odziva na razlicne ucne pristope,
pozornost med poukom, hitrost odgovarjanja na vprasanja ...

algoritmi skupaj na osnovi podatkov individualizirajo delo
posameznega ucenca (vaje, naloge ...)

razlicne aplikacije (VipKid) povezujejo ucitelje in ucence (npr.
povezuje ucitelje anglescine celega sveta in pretezno kitajske
ucence, ki potrebujejo “instrukcije” pri tem jeziku)

spremenjena vloga ucitelja - usmerjevalec, “mentor” -> ucenec
kot posameznik je v srediS¢u pedagoskega procesana ...
zlitje spletnega in stvarnega sveta
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1. Al ze uporabljamo v vsakdanjem
zivljenju (naCrtovanje poti, iskanje
izdelkov, glasba ...)

6. Ozavescanje in izobrazevanje,
samovozeca vozila — etika ...?

4. Potrebujemo temeljna znanja za
razumevanje in umescanje ...

5. Al kot tehnologija in panoga tezi
k monopolu. Zaradi odvisnosti od
podatkov se vzpostavi krog, ki sam
sebe vzdrzuje ...

2. Al je ¢loveka ze mocno presegla pri
opravilih, ki jih je mogoce optimirati
glede na podatke

3. Al je nesposobna pri naravnem
sporazumevanju z ljudmi, ne zna se
spopasti z razmisljanjem pri kreativnih
opravilih...

8. Al in tehnologija sta lahko PODPORA
pedagoskemu procesu in ne
usmerjevalca le tega!

7. Ce Al ne bomo nekako “krotili”, bo le
ta mocno povecala neenakosti med
nami.
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Kako naprej ...

Ne nadlegujte me sedaj z
novotarijami! Moram se
pripraviti na bitko!!




Hvala za pozornost

andrej.flogie@um.si
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