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Crlare HOHHYEHTHAE M MOOePHNE IHAE O $yHAIMEHTRAHMM NPOLESCHME, TEXHHHIMA W METOLEMS HOJE YMHE HaYEY O
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Cagnanaqse MeToqe W TexHuie ocnocofuhe crygeqTa 3a: Npunpemy Nogarasa 3a aHanusy (data wrangling) — sewmmaHy

goeofjeres NOAATEHE ¥ ofNKE NOMOGaH 38 BUIYENHEEUM]Y M MOgEnDaate; EduEatHo yNpasbamke NogaLMma; MCTpak ety

AHAAKTY NOLATAHA, NOCTAE MRS CTATHCTHMRME XMNOTE3E W WiBofere 3armyuara; Mpegauhare nomohy Mmogsna Bazupansx

Ha NoAALMME; KOMYHWESUH]Y PEIYATATHME K03 BHIYENHIIUM]Y NOLATIHS M e THEHE CyYMaDHE HWIBSWTaje.

Cappmaj npegmera

TeopujCHD HOOMaaT

Yeon. Oeduudysje. MaTepoMclunavHapHocT. Nogaum. Mpogeck: cneyddaragua w paiymesate npofinesma, npunpema

NBAATaRa 32 aHanMay [(data wrangling], voTpasMeauwka aHankia [esploratory data anzalysis) W eeanyaumMja, ModeAHpakke

ACHOBAHO HE NOSBUWME, SHANW3E DeIYITITE, HOMyHMHALWIE peIyATATHME. [pMMeHa Yy  painessTis  obnactima.

BHIyenMIaLM|a NOKATEKE. THNOBM NOAATAKA. [paMaTHEE rpaduee. TEXHHKE AWHBMHMHE W MHTEDAKTHEHE BMIYENMIaLM|e

nogatasa. NpWnpesma nogarasa. KEaAuTET NOAATaHa. CTATHCTHYRD PATMMLLILAHKE M 3aHbyMBEase. Mpusmapy Ha odafpado)

coshreepcko) naaTdopsa. OasbpaHs npusepd pacnogena: Blnomilal, Geometric, Polsson, Exponential, Gaussian, Student’s,

Snedecor's Fodistibution, Beta, weibull.. TecTupaike sMnoTe3a o NAPAMETRMMA OCHOBHMY CHYNOBA W ofinudy pacnogene;

TECTOEW HOEMANHOCTH, SHANKIE BAPWJaHIE, HENAPAMETADCHM TECTOA M. PEAYHLK|E AHMEHIHOHAAHOCTH W HaHTOPCHE AHAAMIA

NOAATEHE. PLA - 3HANKIA MNAEHMY KOMNOHEHTH. Mogenspake nogataka. Perpecdje. BuweacTpya perpecija (MLR). Stepwise

perpecdje. MordcTesea perpecsja. Mogendpare nomoly BeWTaudHMy HEyDOHOHWY mpesa. Bpome pacTojasa. KoHuenTe

CAHYHOCTH. HOHUWENTH HASCHEMHALMIE W HAACTepHIaLM|e NOAATaRA. KnacTepuiaux|a. K-Means. K-Medoids.. Xujepapxwjcea

RASCTEpMIALM|E. OCTand NPWCTYNH HASCTEDMIALM|M. HnacTepuiauM|a xHaTeropwjckWs nogataka. FRM [Freguency Recency

bonetary] aHaAMIa. KoMyHHMRILW]Y PESYATATHMAE HPO3 BEWIYENMIALM)Y NOOATAHE W edexTHEHE CyMapHe WIBewTaje. Npernes,

Gamcksin Tesma. Data Minlng y TescTyanHum goRyMedTHma. Sentiment Analysks. Assoclation rules. Ofpaga W NpenozsHaga ke

cniia. Bpemencie cepije. Internet of Things. Big Data. Evesisn npofnesin. ByayhHOCT Hayke nogaTaHa.

MpaKMUYHE HOCMaa

MpHrEHE NPOrEaMcEon (8390 By Hayus o nogdaguma. Pag Ha sesbama e nogpasysmMesaTi NpWMEHY CTEWEHOT IHIHE H

[FELLE BAHE HOHEPETHHE SHTYEAHHX Npoinema y pazavinTim ohnacTima.
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Za slusanje predmeta je nephodno predznanje iz verovatnoce i
statistike (izborni predmet iz zimskog semestra)!

Ocena znanja za predmet
,Jvod u nauku o podacima“

Nacin polaganja ispita:

e Predispitne obaveze: 70 poena
o Kolokvijum — 24 poena
o Seminarski rad — 46 poena

e Zavrsni ispit: 30 poena

Uslov za izradu seminarskog rada je da student osvoji minimalno 12 poena na kolokvijumu.

Seminarski rad se radi u timovima od 2 ili 3 ¢lana. Timovi od 3 ¢lana dodatno postavljaju
modele u produkciju.

Odbrana seminarskih radova ukljuCuje i pitanja iz prakse i pitanja iz teorije.

Uslov za izlazak na zavrsni deo ispita je osvojenih 36 poena na predispitnim obavezama.

Seminarski rad

Pored kolokvijuma, predispitne obaveze iz predmeta Uvod u nauku o podacima sticu se analizom

jedne baze podataka dostupne na sajtu kaggle.com/datasets. MoZete da koristite i druge resurse
koji daju podatke.

Za one najhrabrije, tema se moze izabrati i sa liste zavrSnih projekata kursa Masinskog ucenja
Stanford univerziteta. Svaka tema je pokrivena radom koji opisuje proces koji treba oponasati i
ukljucuje odgovarajucéi skup podataka i prate¢e kodove. Ovi seminarski radovi se visoko kotiraju!
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" THE 2020 ONLINE
— BIGDATAFACTS

« ]

1. Zasto je potrebna Nauka o Podacima? gamfg'gn'l?n; mobﬂ-p]()?g'gv;ners
Let’s start by looking if internet usage has changed since E lb
the end of 2017. By the end of 2019 there was around 2bn. 3.7bn.

e . online shoppers social media users
4.6 billion internet users around the world, compared to

3.8 billion in June 2017. This is getting closer to two HOW MUCH DATA IS OUT THERE?
X . . . World data is predicted to reach 175ZB by 2025.
thirds of the world’s popu|at|on bemg online. DDD That much data would take one person 1.8 billion
years to download at current internet speeds!

s . WHAT HAPPENS ONLINE
40 zettabytes of data—that's 40 trillion gigabytes.
y glgaby EVERY MINUTE?

Vise informacija o broju korisnika i podacima mozete
naci na slede¢em linku. 480

thousand 4 . 7Mx|hcﬂ

tweets constructed* videos viewed*

Ko sve koristi podatke:

f§ 400
- Cambridge Analytica i Facebook
- Google login G
- Cookies 990 5330

- Delta Holding investira u Ananas

- IBM_ .. Learn more about Data Quality at
nodegraph.se
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Al OVERVIEW OF SOCIAL MEDIA USE

2 HEADLINES FOR SOCIAL MEDIA ADOPTION AND USE (NOTE: USER IDENTITIES MAY NOT REPRESENT UNIQUE INDIVIDUALS)

GLOB.

NUMBER OF SOCIAL QUARTER-ON-QUARTER CHANGE YEAR-ON-YEAR CHANGE IN AVERAGE DAILY TIME SPENT AVERAGE NUMBER OF SOCIAL
MEDIA USER IDENTITIES IN SOCIAL MEDIA USER IDENTITIES  SOCIAL MEDIA USER IDENTITIES USING SOCIAL MEDIA PLATFORMS USED EACH MONTH

5.04 +1.5% +5.6% 2H 23M 4

BILLION +75 MILLION +266 MILLION YOY: -5.5% (-8 MINS) YOY: -6.9% (-0.5)

SOCIAL MEDIA SOCIAL MEDIA USER SOCIAL MEDIA USER FEMALE SOCIAL MEDIA USER MALE SOCIAL MEDIA USER
USER IDENTITIES vs. IDENTITIES AGED 18+ vs. IDENTITIES vs. INDIVIDUALS IDENTITIES vs. TOTAL SOCIAL IDENTITIES vs. TOTAL SOCIAL
TOTAL POPULATION POPULATION AGED 18+ USING THE INTERNET MEDIA USER IDENTITIES MEDIA USER IDENTITIES

iifil ¥ii o

62.3% 84.2% 94.2% 46.5% 53.5%

SOUR we
@ COMPARABILITY: are. <O>Meltwater
social

Ml THE WORLD’S MOST USED SOCIAL PLATFORMS

20 RANKING OF SOCIAL MEDIA PLATFORMS BY GLOBAL ACTIVE USER FIGURES (IN MILLIONS) (© USERS MAY NOT REPRESENT UNIQUE INDIVIDUALS)
NOTE:

FACEBOOK'
YOUTUBE?
'WHATSAPP'*

INSTAGRAM!

'WECHAT'

o
T 75

COMPARABILITY are, <O> Meltwater
social
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Neki opisi poslova sa Interneta

Data Scientist — Product Data Science @ Snap One

Required Qualifications

e  Bachelor's Degree and 3+ years of work experience in data science

e  Experience developing and monitoring consumer-facing Al

e Experience in applying frequentist or Bayesian statistics to test hypotheses and judge confidence levels
e  Experience with Tensorflow or Pytorch

e Experience in Python, SQL, and Git

e Demonstrable experience making highly informational, easily interpreted visualizations

e  Effective communication

Preferred Qualifications

e Intermediate Degree in a quantitative field

e  Experience with signal process or time series analysis
e  Experience in Databricks

e  Experience in PowerBl|

e Work experience in loT or ML at the edge

e  Experience with MLOps

Junior Data Analyst @ Cube Team

e Izradaivizuelizacija izveStaja kroz Bl alate

e lzrada poslovnih baza u skladu sa zahtevima

e Analiza i provera tac¢nosti isporucenih podataka

e Kontrola, klasifikacija i korigovanje ustanovljenih nepravilnosti u podacima

e  Komunikacija sa biznis timom i prikupljanje zahteva za proSirenje i unapredenje podataka

e Davanje detaljnih instrukcija inZenjerskom timu za uspostavljanje novih ili modifikaciju postojecih procesa
prikupljanja i obrade podataka

e Analiza i dokumentovanje specifikacija za prikupljanje i obradu podataka

Senior Data Analyst @ Microsoft
Qualifications

e Demonstrated experience in navigating complex datasets to come up with clean and actionable insights

e BS/MS in Computer Science, Statistics, Mathematics or related field experience in data analysis and
reporting, business intelligence, or business and financial analysis.

e  Excellent communication to be able to communicate insights to senior leaders.

e  Programmatic Ads across Display, Native, and Video formats (Working with DSPs, SSPs, Ad Exchanges, etc.)
experience preferred

e Have you acquired experience in database querying using SQL.

e Do you possess experience with data analytics tools like R, Python, Excel, Tableau, SAS, Power BI
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2. Data Science - primene

Data Science je blisko povezan sa pojmom Industry 4.0, ali i viSe od toga!

U okviru pojma ,Industrija 4.0 tom podrucju se pojavio niz novih izraza: Smart factory, Cyber
Phisical Systems, Industrial Internet of Things.

Spominju se svojstva tih sistema i njihovih podsistema: Visualization, Digitalisation, Real time
analysis, Identification, Realtime Location, Collaboration, Decentralisation, Autonomy, Agile

systems, Big data, Sensors, Cloud computing, Virtual network, itd.

1. Detekcija prevara

Credit Card Fraud Detection

Using the Machine Learning Classification Algorithms to detect Credit
Card Fraudulent Activities
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2. Obrada razlicitih vrsta slika i video snimaka (Everseen Beograd)

Semantic Classification Object Instance
Segmentation + Localization Detection Segmentation

GRASS, CAT, CAT DOG, DOG, CAT  DOG, DOG, CAT
W TREE,/SKY U e O o )
No objects, just pixels Single Object Multiple Object

Slika ##. Zadaci u obradi slika.

Lobular bronchiole
Terminal bronchioles
Respiratory

<7
/ bronchioles

7
{,.ij » /A{ Q Alveolar duct
“‘:"&: p /":A ))"\; %}’J Alveolar sacs
FA) Y (G

‘);

Slika ##. Segmentacija pluc¢nih alveola i karotidne arterije.
Taxinomisis projekat (BiolRC).
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3. Autonomna vozila: Tesla, Uber, TTTech Auto, Veoneer...

QUOEZQe

3. Sistemi za preporuku (Recommender systems)

najk patike muske X m Q

‘ I Q Cee B Come [ Buseo EBecn D Mane iJow Monewaeara  Anatke
o g e Oko 19.000 pesynTata (0,52 cexyae/n)

ornac - https:/fuww.planetasport.rs/ -

Patike - Obu¢a - Muskarci - PlanetaSport.rs

sistemi za prepo X Najveti izbor brendova za sportski asortiman u Srbiji. Proverite i porucite online! Porutite online
sve za sport — Na3a cela Planeta je orijentisana na sport. Najbolje cene su onlajn. Patike i
. . - . sportska oprema. Akcije i popusti. Isporuka Sirom Srbije
sistemi za preporuku sadrzaj YKNOHKU : ’ 15100 " !
Kragujevac - 3 nokaumje y 6nusnHn
sistemi za preporuku . . )
Adidas Terrex za muskarce Adidas Terrex za decu
sistem za prepoznavanje lica Veliki izbor muskin modela Detiji modeli Adidas Terrex
. . . Adidas Terrex cipela cipela. Pogledaj ponudu!
sistem za prepoznavanje tablica
sistemi preporuke Adidas Terrex za Zene Dgcue Air Max Command
Pogledajte Zenske Adidas Decije patike Nike Air Max Command
sistem za prepoznavanje prometnih znakov Terrex cipele! Pogledaj modele i poruti online!

sistem za prepoznavo prometnih znakov

Ornac - https:/fwww.n-sport.net/ ~

Nike patike - nova kolekcija - N Sport online prodavnica
Pogledajte raznovrsne modele Nike patika u nasoj ponudi. Najpovoljnije cene. Najnovija
ponuda i 3irok asortiman. Dostava je besplatna. Kupi online!

Google nperpara W3 npee pyke

Tpujasume wenpurnat

] najk patike muske — Cnuke

crvene polovne buzz. cortez duboke air max sport vision plave v
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Emmy-winning US TV Shows N E T F L I X
i . W\ i ‘ 3 goodwife
r 0 ; 2

> ) [pravce) [ AL
A [

-
KOpPUCHWKa punmose

75% 6Mpa Ha OCHOBY HbUXOBE

npenopyke

Critically Acclaimed Witty TV Shows

Gf”'ood%;) J &1‘ ﬁ%&“ W e &
Place/ &b . B\ 478 & . !
". L i e L

SLOW ROCK i

Greatest Hits 70s, 80s, 90s

& Metallica, ACDC, Nirvana, CCR,
Aerosmith, Scorpions, U2 - Be.

P. Covington, J. Adams, E. Sargin, Deep
N eu ra| Networks for YOUTU be Guns N’ Roses, Scorpions, Led Zeppelin, Bon Jovi, U2, Aerosmith - Best Rock Ballads 80s, 90s

4,650,485 npwxasa + 17.10.202 il 3 xws. @117 A QEM S CAWYBAS -
Recommendations. 2016

Classic Heavy Metal Ballads -
Best Heavy Metal Ballads 80s.

M) rockcotiection Music Jl

3 5(y npuxoaa NPUNUcyje cBom
O cucremynpenopyky

Frequently bought together

: s Totalprice:$31.98
P \ A' \ (Asdbom oo
s g 1
— Vi T

7] This item: CASEKOO Crystal Clear Designed for iPhone 12 Case, Designed for iPhone 12 Pro Case [Anti-Yellowing... $18.99

2 Spigen Tempered Glass Screen Protector [Glas.tR EZ Fit] designed for iPhone 12 (2020) / iPhone 12... $12.99

Products related to this item Page 1¢

$16.99

4 stars and above
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4 Home

QO Home Trends for you

# Explore BEP0ER Offidsl Musc Video

8 Notifications oo

Customize your view ™ Amazon

& Messages . o . A

R sarypto

] Trendeg
#bitcoin &
Who to follow
gy Homio

B promote
" DeonDlordode (‘oo
Q... =

4. Gaming industrija

Nordeus, Logifuture RS Kragujevac

Cunctemun 3a NpenopykKy Koju ce
dasupajy Ha rpadpoBmMma.

MpujaTtensn

3axTeBu 3a NpujaTe/bCTBO
HDMKEJKM nocnare 3axTeee

Hema HoBuX 38xTeEa

Ocobe Koje MoXaa no3HajeTe

Marina Cendic Serafinovic

Q 65 3ajeAHUYKKX NpHjaTeka

m Yeaonn
Olivera Ili¢

21 3ajegHnMKK NpujaTern
m Yenonu

CnobogaH bowkoeuh
0‘ 10 3ajeAHUUKNX NpWjaTe/ba

YrnoHn

Andelija Jovanovi¢

o' 25 33jeHUUKMX NpUjaTeka

m Yeaonn
Ognjen Andric

19 3ajegHuyKKX NpHjaTe/ba
m Yenonu

; ., Vladimir Petrovic

7 3ajeAHnUKKX NpHjaTe/ba

@5 € H6CeE

5. Pretrazite neke interesantne pojmove: Al Startups / images
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4. Data Scientist

Data Scientist je neko ko zna viSe statistiku
od osobe koja se bavi ra¢unarima (computer
scientist) i viSe zna o racunarima od
statisti¢ara.”

Josh Blumenstock

“Data Scientist = statisticar + programer +
trener + storyteller + umetnik”

Shlomo Aragmon

DATA SCIENCE SKILLSET

Dangey zone!

Traditional
Research

Machine
Learning

Math and Statistics
Knowledge

Data science, due to its interdisciplinary nature, requires an
intersection of abilities: hacking skills, math and statistics
knowledge, and substantive expertise in a field of science.

Hacking skills are necessary for working with massive amounts of
electronic data that must be acquired, cleaned, and manipulated.

Math and statistics knowledge allows a data scientist to choose
appropriate methods and tools in order to extract insight from data.

Substantive expertise in a scientific field is crucial for generating
motivating questions and hypotheses and interpreting results.

Traditional research lies at the intersection of knowledge of math
and statistics with substantive expertise in a scientific field.

Machine learning stems from combining hacking skills with math
and statistics knowledge, but does not require scientific motivation.

Danger zone! Hacking skills combined with substantive scientific
expertise without rigorous methods can beget incorrect analyses.

Data Scientist

1M|Page
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Uloge u timu:

1. Data Architect

Arhitekta podataka se bavi upravljanjem podacima, Sto obuhvata dizajniranje, kreiranje, primenu
i upravljanje arhitekturom podataka organizacije. Arhitekte podataka definiSu kako ¢e se podaci
Cuvati, koristiti, integrisati i upravljati od razlicitih entiteta podataka i IT sistema, kao i bilo koje
aplikacije koje koriste ili obraduju te podatke na neki nacin.

2. Data Engineer

Data Architect vs. Data Engineer — oni rade u tandemu! Arhitekta podataka pokusava da uvede
,red u podatkovnom haosu”. Arhitekta podataka vizualizuje kompletan okvir i stvara nacrt koji
inZenjer podataka koristi za izgradnju ,digitalnog okvira“. Data inZenjeri pomazu arhitektama
podataka da naprave radni okvir za pretraZivanje i pronalazenje podataka, koji Data Scientists i
analiticari mogu kasnije da koriste za svoj rad.

Pozicija za ljude koji imaju dobro razumevanje distribuiranog programiranja, infrastrukture i
arhitekture. Oni rade na razvoju infrastrukture, tokova i skladistenja podataka. Dobro vladaju
instalacijom distribuiranih sistema kao $to su Hadoop MapReduce/Spark klasteri, znaju da
kodiraju u programima kao sto su Scala/Python/Java i znaju Unix skripting i SQL.

Neke od tehnologija koje se koriste:

e Big Data Frameworks - Spark/Hadoop

e MongoDB

e Inetegracija podataka
e Tableau

e Cloud

e Deployment resenja

Big Data Specialist role
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Data Engineer @ MaxBet

Our requirements:

AWS Cloud Services: Use of key AWS services such as Amazon S3, Amazon RDS, Amazon Redshift, Amazon
EMR, Amazon Kinesis, etc.

Minimum 2 years of experience in Data Engineer position;

Knowledge of AWS Lambda for serverless architectures.

SQL and Relational Database: Advanced knowledge of SQL for data management. Experience in database
modeling.

Knowledge of Oracle SQL

Data Warehousing: Understanding and experience working with data warehouses, such as Amazon
Redshift.

ETL (Extract, Transform, Load): Using tools for ETL processes such as AWS Glue.

Programming languages: knowledge of Python and experience in Java or Scala programming languages for
script and application development is an advantage.

Tools: AWS Glue and a tool for ETL processes that enables automatic discovery, transformation, and
loading of data.

Amazon RDS (Relational Database Service): a service for managing and scaling relational databases,
including SQL Server, PostgreSQL, and Oracle.

DMS (Database Migration Service): a tool for data migration between different types of databases.

API Gateway: Working with APl Gateway to manage, monitor, and secure access to APls, enabling
integrated communication between different parts of the system.

Kinesis: Amazon Kinesis is a group of AWS services for real-time processing and analysis of big data.
Advantages: SQL Server Management Studio (SSMS): Use to manage, monitor, and maintain SQL Server
databases

Senior Data Engineer @ Wireless Media

Required experience:

University degree in engineering, mathematics, computer science or equivalent experience
Commercial experience in a data-driven role

Experience in data pipeline software engineering and implementing best practice in python - linting, unit
tests, integration tests, git flow/pull request process, object- oriented development, data validation,
algorithms and data structures, technical troubleshooting and debugging, bash scripting

Experience preparing data for analytics and following a data science workflow

Experience with analytics (descriptive, predictive, EDA), feature engineering and python visualization
libraries — e.g. matplotlib, seaborn or other

Comfortable with notebook and source code development — Jupyter, Pycharm/VScode

Ability to write clean, maintainable and robust code in Python, SQL & Spark

Experience on Big Data platforms and distributed computing, ideally Spark

Knowledge of software engineering concepts and best practices

Familiarity with the latest OSS, cloud, container (Docker), query languages and database technologies
Confirmed experience building data pipelines in production and ability to work across structured, semi-
structured and unstructured data

Ability to communicate with both business/commercial and technical stakeholders

Strong command of the English language (both verbal and written)
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Technical skills:

e Python (Core analytical libraries: pandas, numpy, scikit-learn, scipy)
e  Spark (PySpark)

e SQL

e Git

e  Databriscks / Azure

e Analytical pipelines (kedro / sklean.pipeline)

e Apache Airflow / Kedro

e (I/CD (ideally with CircelCl)

e Docker and containers

e Models productionalization (mlflow)

3. Data Scientist
Posao obuhvata rad nad velikim skupovima podataka sa machine learning (ML) algoritmima, kako
da razvijaju prediktivne modele, znaju teoriju (matematiku i statistiku) iza modela i znaju da
interpretiraju i objasne ponasanje modela jednostavnim jezikom. Potrebno poznavanje R/Python

i SQL-a.

4. Data Analyst

Da li ima posla u Srbiji za poziciju Data Scientist?

Interview Blog: The 2021 Data Science Interview Report
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