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Meta, 3aBAaHHA | NpeaAMeT TUCHUILIIHA

Memoro BUBYEHHS TUCIUILTIHU « T€XHOJIOT1T aHai3y JaHUX» € HaJlaHHS
(byHIaMEHTaIbHUX TEOPETUYHUX 3HaHb 1 HAOYTTS MPaKTUYHUX HABHUYOK 3
nuTaHb (HOPMYBaAHHS, JOCHTIHKEHHS Ta BCEOIYHOTO aHali3y JaHUX Y Pi3HUX
raiay3sx cepax JroaCchKO1 AIsUIBHOCTI.

3as0anHsam BUBYEHHS JTUCUMIUIIHM «TeXHOJOrIl aHami3y JaHux» €
HaJIlaHHS CTyAEHTaM I'PYHTOBHUX 3HaHb B 00J1aCcTl aHATITUYHUX JOCIIKECHb
1IHPOPMAIIMTHOTO MPOCTOPY, BUBYCHHS METOJIIB CTBOPCHHS, J00yBaHHS,
KOHCOJ1JaI1lli, TepepoOKH, TpaHCPopmallll Ta aHaII3y JaHUX.

lIpeomemom BWBUEHHS TUCUUILUIIHA € OCHOBHI MOJIOXKEHHS W METOIU
aHalli3y JaHUX Ta 1X KOMITIOTEpHA peaiizaliss 3 BUKOPUCTAHHSIM
AHAITUYHUX TUIAT(OPM Ta CIEI1a130BaHUX MOB ITPOrpaMyBaHHS.
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KijbKICTh JaHUX Y CBITI
90 % nmaHux, HAOYTHUX IIIOJCTBOM YIIPOJOBXK CBOTO

1ICHyBaHHSI, OTPMMAaHO 3a OCTaHHI JIBa POKHU

The Digital Universe: 50-fold Growth from the Beginning of
2010 to the End of 2020
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3a 1Hpopmamiero |IBM y HactynHi aBa poku (mo 2022
POKY) KUIBKICTh JAaHHUX IOABOETHCI 1 JOCSATHE
ennunau 40 000 excabaiitis (1 exabyte=2% bytes).




DyHJAMEHTAJbHI TEPMIHM aHAJIIZY JaHUX

Oco0OjiuBe MicClle B AOUCHMILIIHI 3aiMarOTh JBa
(yHZAMEHTAJIbH1 TEPMIHH, Ha SKHX BJIACHE 1
TpuMmaeTbes Data Science — mTydHWM 1HTEJIEKT Ta
O13HEC-aHaJIITHKA

Artificial Intelligence, Al (wmyunuii inmenexm) —
PO3ALI KOMIT FOTEPHOI JIIHIBICTHKM Ta 1H(MOPMATHKH,
[0 OMNIKYEThCA (popMaim3zalicro mpoOieM Ta 3aBIaHb,
SIK1 IMITYIOTh HOBEAIHKY JIFOJIMHH.




Artificial Intelligence

[TioHep y raimy3i MTY4YHOIO 1HTEIIEKTY,
MAITMHHOIO HaBYaHHS Ta
KOMII'IOTepHUX  1rop.  IIporpama
Samuel Checkers-playing — omgna 3
IepIIMXx IporpaM y CBITI, IO
CaMOCTIMHO HaBYalOThCS, € PAHHBOIO
JEMOHCTpAll€l0  (PyHIaMEHTAJIbHOIO
MOHSTTS IITYYHOI'O 1HTCICKTY.

Apmyp Cemioenv (1901-1990)

«Mawunne HasuanHas — ue 2aiy3b OOCHIONCEHb, KA
oac Komn’'romepam 30amMHICMb HABYAMUCSA Oe3 moeo,
w00 ix 518HO NPOCPAMYBATIUY

Aptyp Cemroenb, 1959p. .



Busmess Intelligence

BT Yhoepiie  3alpoOnoOHYBaB — TEPMIH
{] | Business Intelligence  (BI).
B Hapomxenns Bl maryersca 1958 p.,
kosn XaHc Ilerep JIyH onmyOiikyBaB
B IBM System Journal crartio

«A Business Intelligence Systemy.
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Xch HeTep JIyu (1896 1964)

Business Intelligence po3yMitoTh K «IHCTPYMEHTH JIJIS
aHaI13y JaHWX, TOOYIOBH 3BITIB 1 3aIIUTIB, 10 MOXYTh
OOIIOMOITH  OI3HEC-KOPHUCTYBa4aM IIOJIOJIATH  MOPE
JAHUX i1 TOro, MO0 CHUHTE3yBaTH 3 HUX 3HAYYIILY
1H(OpMALIIIO».




Texnomorii Data Science  galoTb  MOXKJIUBICTB
IEepETBOPIOBATH J1aHI B 1H(OpMAIID, a IOTIM
1H(pOpMAaIlIlO0 B 3HAHHS.

Jlani — 11€ peanbHICTh, SIKY KOMII IOTEp 3aIHCYE,
30epirae 1 00po0IIsie — 1€ «CUP1 JaHI.

Inghopmauia — 1ue npaHl, sgKa JIOAWHA B CTaHIl
3PO3YMITH.

3HanHua — 1€ 1HQOpMaIls, 10 BUKOPUCTOBYETHCS
B O13HEC1 11 IPUHHSTTS PIIICHb.




Big Data

Jlo xareropii «Bemmki gani» (Blg Data) BigHOCHTBCA
iH(popMallis, SKy HaBpsAJ YU MOXHa OOpoOIsTH
TPAOUIIMHUMM CHOCOO0aMH, B TOMY UMCII CJIa0KO
CTPYKTYpPOBaHI JIaHl, ME/l1a 1 BUIIAJKOB1 00’ €EKTH

Big Data: naubinbus npocme eusnauenms

TepMiH «BeIMK1 JaH1» BIIHOCHUTBLCS OO YIPABIIHHS Ta
aHaI13y BEIMKHX OOCSITIB JaHUX, PO3MIpP SKHX
IIEPEBUIIYE MOXJIMBOCTI THUIIOBHUX 0a3 JaHUX 13
3aHECCHHS, 30epira”HHs, YIOpaBIIHHSA Ta  aHalzy
1H(popMarii.




Big Data: 6inrvwu cxknaoue eusnavenns
[Ipobiiema HE B TOMY, IO OprasHi3amli CTBOPIOIOTH

BEIMYE3HI OOCIrd JaHWX, a B TOMY, II0 OLIbIIa iX
yacTHHA IIpeAcTaBicHa B (popMarl, IO HE BIAIOBIAAE
TPAJULINHOMY CTPYKTYypOBaHOMY (popMaTy Oa3u JaHUX, —
[Ie BEO-)KypHAJIM, BIJCO3alMCH, TEKCTOB1 JIOKYMEHTH,
MaIlIMHHUN KoJ a00, HaIpHKJIaJ, F€ONpPOCTOPOBI JaHI.

Big Data: naiixpawe susnauenms
[IoHATTS BEIMKHUX OAHUMX Ma€ Ha YyBa3l poOOTy 3

1IH(OpMAII€E}0 BEIUYE3HOI0 O0CATYy 1 PI3HOMAHITHOIO
CKJIaJy, SIKa 4aCTO OHOBIIFOETHCS 1 3HAXOJMUTHCS B PI3HUX
JDKEpellax 3 METOK 30UIBIICHHS €(QEKTUBHOCTI POOOTH,
CTBOPCHHS  HOBHMX  IIPOAYKTIB 1  IJABUIICHHS
KOHKYPEHTOCIPOMOKHOCTI.

Takxum uympom Big Data — me pgani, sSx1 BeIHKI HE
CTUILKHU 3a 00CATOM, CKUIBKH 3a CKJIATHICTIO.




MeTom0J10ris1 AaHAJI3Y JAHUX

Knouosa eiominnicmo Data Mining
IO IHUWIUX MemOoO0i8 aAHAI3Y OAHUX

v

/TpazmuiﬁHi METOIU
aHaI13y JJaHUX
Op1€HTOBAHI Ha

IIEPEBIPKY 3a34aJIET1/Ib
c(hopMyIILOBAHUX
T1II0TE3, 10 CTAHOBUTD
OCHOBY OIIEPATUBHOI

v

S
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nonoxens Data Mining
— MOIIYK HEOYECBHUIHUX
3aKOHOMIPHOCTEH 1
3JIaTHICTh CAMOCTINHO
OyayBaTH T1IOTE3H PO
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Memoou ananizy oarux

/

Cmamucmuuni
mMenmoou

y

JCCKPUNITUBHUN aHai3 1 OIMNC
BUXIJITHUX JTaHUX.

aHali3 3B’SA3KIB (KOpENSIIHHUN 1
perpeciiiHuii a"ami3, (QpakTOpHUI
aHalli3, IUCIEPCIMHUN aHa13).
OararoMipHUU CTAaTUCTUYHUU
aHa3 (KOMIIOHEHTHHMH aHai3,
TUCKPUMIHAHTHUI aHai3,
OaraTOBUMIpHUN  perpeciiiHui
aHaJll3, KAHOHIYHI KOPEJISIIIT).
aHaJll3 4aCOBUX PAIB (IUHAMIYHI
MOZE1 1 TPOrHO3YBAHHA).

N\

Kibepnemuuni
memoou
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HITY4HI HEWPOHHI Mepexi
(po3mi3HaBaHHs, KjacTepu3allis,
IIPOTHO3);

€BOJIIOLIAHE TPOTrpaMyBaHHS;
T€HETUYHI aJITOPUTMU;
acolflaTUBHa 1aM’ SIThb
aHaJIOT1B, MMPOTOTHUIIIB);
HEUITKA JIOTIKA,

JiepeBa PIIICHb;
CUCTEMU OOpOOKHM EKCIIEPTHUX
3HAHb.

(momryk




ITopiBHSIIbHA XapaKTePUCTUKA
metonaiB Data Mining

Cepenns
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Cepenns Bucoxka
Bucoxka Bucoxka
Bucoka Cepenns

Cepenns
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Cepennst Cepenns Cepennst Cepenns




OCHOBHI MEeTOAM AHAJII3Y JaHUX

v’ Knacuduxaris (Classification)

v’ Knacrepusanis (Clustering)
v’ Acortiamis (Association)

v [Ipornosysanus (Forecasting)

v Bisyamizaris (Visualization)




Hali01abm aBTOpUTETHHI BeO-CaliT 3 1H(POpMALIEID
npo pobory Glassdoor, skwmii mopiudo myomikye 50
HaOUIbII akTyanbHUX npodeciii y CIIA, yoTupu poku
MOCIIUIb BlJJa€ IepeBary (paxiBisgM B 00JIacTl aHAII3y
TaHUX.

Top 10 Best Jobs in Americain 2019

0

Rank | JobTitle Median Base Salary = Job Satisfaction = Job Openings
g | as Sdoor 1 Data Scientist $108,000 4.3 6,510
2 Nursing Manager $83,000 40 13,931
3 Marketing Manager $82,000 42 7,395
4 Occupational Therapist | $74,000 40 17,701
5 Product Manager $115,000 38 11,6684
6 Devops Engineer $106,000 41 4657
7 Program Manager $87,000 3.9 14,753
8 DataEngineer $100,000 3.9 4,739
9 HR Manager $85,000 42 3,908
10 Software Engineer $104,000 36 49,007

Source: Glassdoor Economic Research (Glassdoor.com/research)



https://l.facebook.com/l.php?u=https://www.glassdoor.com/index.htm&h=ATNA9bAoKfaYGXHqSCnuEZ-s3Y8sxuLAuxjMhrAnfWTm3SqTOrLncn0hutHQbUwulvmD8vrr-iswCWXiRPQTUqiG2kZQWKhiR3XF1Bh8ZQFLGsLncWHjBw

["apBapachkkuii 013HEC-OIMIA] BU3HAYMB MpodecioHalia B ramsysl
aHaI13y JaHUX SIK «HAUOPUBAOJMBIILY POOOTY 21-r0 CTOJITTSI

Data Scientist:

The Sexiest Job of the 21st Century

hen Jonathan Goldman ar-
rived for work in June 2006
at LinkedIn, the business
networking site, the place still
felt like a start-up. The com-

pany had just under 8 million
accounts, and the number was
growing quickly as existing mem-
bers invited their friends and col-
leagues to join. But users weren't
seeking out connections with the people who were already on the site
at the rate executives had expected. Something was apparently miss-
ing in the social experience. As one LinkedIn manager put it, “It was
like arriving at a conference reception and realizing you don’t know
anyone. So you just stand in the corner sipping your drink—and you
probably leave early™

Meet the people who

can coax treasure out of
messy, unstructured data.
by Thomas H. Davenport
and D.J. Patil

7o Harvard Business Review October 2012



https://translate.googleusercontent.com/translate_c?depth=1&hl=uk&ie=UTF8&prev=_t&rurl=translate.google.com.ua&sl=en&sp=nmt4&tl=uk&u=https://hbr.org/2012/10/data-scientist-the-sexiest-job-of-the-21st-century&xid=17259,15700021,15700124,15700149,15700168,15700173,15700186,15700191,15700201,15700205&usg=ALkJrhjlODisaFl3PiyPzQAbB_ShvGNDfg

MODERN DATA SCIENTIST

Data Scientist, the sexiest job of 21th century requires a mixture of multidisciplinary skills ranging from an
intersection of mathematics. statistics, computer science, communication and business. Finding a data
scientist is hard. Finding people who understand who a data scientist is, is equally hard. So here is a little
cheat sheet on who the modern data scientist really is.

MATH
& STATISTICS

Machine leaming
Statistical modeling
Experiment design
Bayesian nference

Supervisad leaming: decision trees,

random forests, logistic regression
Unsupervised leaming: clustering,
timensionality reduction
DOptimization: gradient descent and
vanants

PROGRAMMING
& DATABASE

w

Computer science fundamentals
Seripting language 2.g. Python
Statistical computing packageep R
Databases SOL and NoSOL
Relational algebra

Parallel databases and parallel query
processing

MapReduce concepts

Hadoop and Hive/Pig

Custom reducers

Expenence with xaas like AWS

Data Scientist — e He mporpamicr.
I[le daxiBeup 3
KPOCIUCIUILIIHADHUMHU 3HAHHSIMHU

9yJ0BUMHA

MaTCMAaTHuKH, ITY4YHOI'O

1H(popMaIITHUX

Oi3Hecy 1

IHTEIIEKTY,
TEXHOJIOT1M  Ta
CyHep3AaTHOCTSIMHU J10 aHa13Yy.

Machine

s Math and
Statistics

Computer
Science/IT

17

DOMAIN KNOWLEDGE
& SOFT SKILLS

vr  Passionate about the busingess
Curious about data

COMMUNICATION Data
& VISUALIZATION Science

¥ Able to engage with senior Software Traditional
management | Development Research
[nfluence without authority v Story telling skills
Hacker mindset % Translate data-dnven insights inta
tecisions and actions

Problem solver Visual art desien DﬂmﬂiﬂS/BUSiﬂESS
Strategic. proactive, creative, Lo Kﬂ |]W| 8 dgE

¥
innovative and collaborative % Rpackages like pgplot or lattice

Knowledge of any of visualization
tools e.g Flare, D3 s, Tableau




World Economic Forum:
nepcnekTuBu Data Science

Insight Report

The Future of
Jobs Report

2018

Centre for the New Economy and Society

WORLD
ECONOMIC
FOQRUM

WORLD
ECONOMIC
FORUM
N
Insight Report :'W;)\.v.‘ ™ ‘(nfr
Data Science in the
New Economy

A new race for talent in the
Fourth Industrial Revolution

Centre for the New Economy and Society




Figure 2: Technologies by proportion of companies likely to adopt them by 2022 (projected)
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Source: Future of Jobs Survey 2018, World Economic Foram.




Table 3: Examples of stable, new and redundant roles, all industries

Managing Directors and Chief Executives

General and Operations Managers®

Software and Applications Developers and
Anahysts*

Data Analysts and Scientists*

Sales and Marketing Professionals*

Sales Representatives, Whaolesale and
Manufacturing, Technical and Scientific
Products

Human Resources Specialists

Financial and Investment Advisers

Database and Network Professionals

Supply Chain and Logistics Speclalists

Hisk Management Specialists

Information Security Analysts®

Management and Organization Analysts

Hectrotechnology Engineers

Organizational Development Specialists®

Chemical Processing Plant Operators

Liniversity and Higher BEducation Teachers

Compliance Officers

Energy and Petroleurn Engineers

Petroleum and Matural Gas Refining Plant
Operators

Data Analysts and Sclentists®

Al and Machine Learming Specialists

General and Operations Managers®

Big Data Specialists

Digital Transformation Speciaglists

Sales and Marketing Professionals®

MNew Technology Specialists

Organizational Development Specialists*

Software and Applications Developers and
Analysts"

Information Technology Services

Process Autormation Specialists

Innovation Professionals

Information Security Analysts*

Ecommerce and Social Media Specialists

User Experience and Human-Machine
Interaction Designers

Training and Development Specialists

Robaotics Speclalists and Engineers

People and Culture Specialists

Client Information and Customer Service
Workers*

Service and Solutions Designers

Digital Marketing and Sirategy Specialists

Data Entry Clerks

Accounting, Bookkesping and Payroll Clerks

Administrative and Executive Secretanes

Assembly and Factory Workers

Client Information and Customer Service Workers®

Business Senvices and Administration Managers

Accountants and Auditors

Material-Recording and Stock-Keeping Clerks

General and Operations Managers*

Postal Service Clerks

Financial Analysts

Cashiers and Ticket Clerks

Mechanics and Machinery Repairers

Telemarketers

Electronics and Telecommunications Installers
and Hepairers

Bank Tellers and Helated Clerks

Car, Van and Motoreycle Drivers

Sales and Purchasing Agents and Brokers

Door-To-Door Sales Workers, Mews and Strest
Vendors, and Related Workers

Statistical, Finance and Insurance Clerks

Lawyers

Source: Future of Jobs Survey 2018, World Economic Forum.
MNote: Holes marked with * appear across multiple columns. This reflects the fact that they might be seeing stable or declining demand across one industry but be in

demand in another.




[Jglassdoor

— San Francisco, CA Area v

Data Scientist Salaries

Salaries in $ (USD)

Data Scientist
Facebook
46 salaries

Average Salaries in § (USD) Average

Data Scientist

$138,713 About
per’year EM , $97k - $170k
2 salaries
See 2,149 salaries from all locations
Data Scientist Data Scientist
& Airbnb $126,159 Tesla Motors $103,625
19 salaries per year 3 salaries per year
See 2,149 salaries from all locations See 2,149 salaries from all locations
Data Scientist Data Scientist
Twitter $1 34,861 PayPaI $1 32.909
15 salaries per year PayPal . per year
10 salaries

See 2,149 salaries from all locations

BakaHcii Ta 3apo0iTHa miara ¢axiBIliB 3 aHaII3y JAHUX Bia Qi JiepiB CBITOBUX

komnaHiil y M. Can-®paninucko (CILIA)

(2]
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WEKA

WEKA

The University
of Waikato

R>n<-5

R> g <~ glin, 100, n¥100}
R> % <= rnorm{n¥100} + sqrt{codes{g}} Math can be beautiful ...
R> boxplot{spliti{x,g}, col="lavender", notch=TRUE}

R> title{main="Notched Boxplots", xlab="Group", font.main=4, font,lab=1}
R>

R> ctl <- c{4,17,5,58,5,18,6,11,4,50,4,61,5,17,4,53,5,33,5,14)

R> trt <- c{4,81,4,17,4,41,3,59,5,87,3,83,6,03,4,89,4,32,4,69)

R> group <- gl1{2,10,20, labels=c{"Ct1","Trt"}} < ;
R> weight <- cictl,trt} ! .
R> anova{lm,D9 <- Im{weight“group’} ﬂ \ ﬂ

= < =

Analysis of Variance Table D 0
Response: weight Given : depth L P

If Sum Sq Mean Sq F PriF) 100 200 300 400 500 600 700 0 2, .
aroup 1 06882 0,6882 1,413 0,249 S — 5 :
Residual 18 87293 0,4850 —3 e .

I
R> U O
R> =8O ] P
—1 v

185

Notched Boxplots ;

<| o
R
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Deductor Studio

Deductor Studio Academic (C:\Program Fil tor ananmsa ded) L= B [
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