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CTpPYKTypa
JIEKIIUU

[TOCMOTPUM Ha OfHM 13 NEPBbIX
BU3Yyanu3auuii JaHHbIX.

HOFOBOpVIM, 3d4€M Mbl
BU3Yya/IN3NPYEM [ldHHbIE.

06cyanM, YTO MMEHHO Ha3blBaeTCs
BM3yann3aLmein AaHHbIX U C YeM Mbl
He 6yneM ee nyTaTh.



[TepBble BU3ya/In3allU JaHHBIX

Benblilika xonepbl B 1854

e [lecaTku ThicAY ntofen B AHTIMK YMepnn oT xoNepbl Mexay 1831
n 1854 rogamu

e B T0 Bpems cymTanoch, Yto xonepa nepegaBanach
o BO3yxy"

® B 4aCTHbIX JOMax He 6bI/I0 MPOTOYHON BOAbI ¥ COBPEMEHHOIA
KaHanu3auuun. Jlioan Habupanu BoAy 13 KOTOHOK.



[TepBble BU3ya/In3allU JaHHBIX

Benblilika xonepbl B 1854

e Y)acHad BCrblllka xonepbl nponcxoamt B Coxo B 1854,
TaM, TAe XuBeT @uank [xoH CHoy

e (OH CO6MPAET AaHHble U3 FrOCNUTANER 1 OTKPbITbIX UCTOYHUKOB,
0 CNy4asx CMepTH OT XoNnepbl



[TepBble BU3ya/IN3allU JaHHBIX

Benblilika xonepbl B 1854

e (Cpaenan npocToi rpaduk Ha KapTe: agpeca nocTpajaBLInX
N PACMONOXEHWE KONOHOK C BOAOIA

http://www.ph.ucla.edu/epi/snow/snowcricketarticle.html



http://www.ph.ucla.edu/epi/snow/snowcricketarticle.html

https://en.wikipedia.org/wiki/File:Snow-cholera-map-1.ipg




n.com/news/datablog/2013/mar/15/john-snow-cholera-map

rdia

https://www.thequa




[TepBble BU3ya/In3allU JaHHBIX

Benblilika xonepbl B 1854

e (CHOY CMOT 0BHAPYXUTb 3apPaXXeHHbIE UCTOYHUKM BOADbI

e Hallies NPUYMHY MHOTMX CNyYaeB B HaNMUTKe, KOTOPbI NpoaaBarn
OfIMH 13 6apoB, PSAAOM C 3apaXKeHHO KOJIOHKOM

e CTan poaoHavyanbHUKOM anuaemMmnonorim
e Profit



lleno VIrHalIa
3eMMeJIbBerca

MIHOrAa OTCYTCTBME BM3yanusaLmm
[IeNaeT faHHble MeHee
y6eanTeNbHbIMI U MO3BONSIET
NPONYCTUTb BaXHbIA TPEHA

B 1846 rogy 3emmenbBeiic paboTan B
YHUBEPCUTETCKOM rocrnuTane BeHbl C
[BYMSA POANSIbHBIMW OTAENEHNAMMY, B
O[JHOM M3 KOTOPbIX PaboTanu Bpayn, a B
LpYrom - akyLlepKu.

B T0 Bpems, MHOrMe MaTepu ymupany
noc/ie PoAoB 13-3a 3arafjoYHbIX MPUYMH.

3eMMenbBeNC cobpan AaHHble U yBUaen
CTPaHHbIA TPEHA, YTO B KNIMHUKE, rae
paboTanu Bpayu, CMEPTHOCTb OblNa
BbilLE, YEM B KIIMHIKE, rAe paboTanu
akyLepkm (9,9 % npotus 3,9 %).



JTaHHbIe MrHaiia
3eMMeJIbBerca

year

1841

1842

1843

1844

1845

1846

1841

1842

1843

1844

1845

1846

births

3036

3287

3060

3157

3492

4010

2442

2659

2739

2956

3241

3754

deaths

237

518

274

260

241

459

86

202

164

68

66

105

clinic

clinic 1

clinic 1

clinic 1

clinic 1

clinic 1

clinic 1

clinic 2

clinic 2

clinic 2

clinic 2

clinic 2

clinic 2



Ileno YIrHalla 3eMMeIbBerica

o OauH K3 Bpaqel‘ﬂ KITMHUKW YMUPAET OT NOXOXNX CUMITOMOB, 4TO U
MOJ104blE MaTepu, NMOCJIE TOI0 KaK Mnopesasicd BO BpEMA ayTOMNCUNK

e AKyLIepKM He NPOBOAWAN BCKPbITWIA.

e 3eMMeNbBeliC CBA3an aTW COObITUSA, U MPEANIOXKNI BBECTH B
KNMHUKax 0683aTenbHOe MbiTbe pyk (1846 roal)

e Heme[eHHOe yNyYLlieHne, HO MHHOBALMA Oblna BbICMESAHA U He
MPVXMNACh B MEAVLIMHCKIX Kpyrax (Teopus noayyuna npusHaHme
CUITBHO MO3Xe).



Yero He cIesiaji 3eMMeIbBenc?

Childbed Fever Mortality Rates o [lpnmep Semmenbeenca 4acTo
NPUBOAAT Ha dDOHe NCTOPUKN NMPO

[>xoHa CHOY, NOTOMY YTO OHM
MPOU30LLNN NMPUMEPHO B OAHO U TO
Xe Bpem4

18%
16%
14%
12%
10%

8%

First Clinic
(Doctors)

e (be TeOpUM BpavebHoe
COO0OLLECTBO He 6pasio BCepbes

~~
6% s :
. / g Second Clinic e Ho [IxoH CHoy cmor
6 o L (Midwives) BU3YyaNn3npoBaTh U YoeanTeNbHO
2% Pe—————

NMPe3eHTOoBaTb AaHHble, KOria

0% o
3eMMESIbBENC - HeT.

1841 1842 1843 1844 1845 1846



Yero He cIesiaji 3eMMeIbBenc?

Childbed Fever Mortality Rates in Clinic #1

20%
18% z :
- Handwashing policy

0% introduced mid-May

14%

12% 12.2% Strict controls .

10% enforced on Semmelweis
8% negligent students dismissed
6% 0
4% 3.5% 4.9%
0%



https://www.forbes.com/sites/brentdykes/2016/02/09/a-history-lesson-on-the-dangers-of-letting-data-speak-for-itself/#3557dd4620e1

Bo3MO>KHO, JTydiliasi BU3yanusanus™*: Joseph Minard 1861
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dnopeHc HanTuHremn

" DIAGRAM e» rue CAUSES or MORTALITY

2. - 1P
IN THE ARMY IN THE EAST. APRIL 1854 0 MARCH 1855,
-,
Yoy ; %“@.

B, ... oowgoges et
* I5g 40
iy ypens

The Areas of the Hue; red, & black wedges are cack measured from
the: cenlre as the commaon verte.

The blue wedges measured from the centre of the cirele rgpresent arear
for area the dealls from-FPreveniiie or Miligable Zymeotic- diseases, the
red wedges measureds from the centre the deaths from wourds, & the
black wedges measured from. the cenire the deaths from all other causes

The back bine acress the red triangle in Nov? 1554 markes the boundary
of the deaths Trom all cther cawses during te month.

I Oclober 185%, & April 1555 the black area covcides unth the red,
wdanuary & February 1855 the blue conctdes with the black:

The entire areas may be compared by following the blue, thered & Hre
Hack lines enclosing them.




dnopeHc HanTuHremn
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Representing the Relatice Mortality of the Army at Home and of the English Male Population «/ corvesponding Ages

PEATHS

Nore.—The Mortality of the Eoglish Male Population, at the above ages, is taken from Englsh Lif e (IS5

https://www.atlasobscura.com/article
s/florence-nightingale-infographic



https://www.atlasobscura.com/articles/florence-nightingale-infographic
https://www.atlasobscura.com/articles/florence-nightingale-infographic

[ToueMy TaK BaKHa
BU3yajInu3anusg
CTATUCTUYECKUX
MaHHBIX?

KBapTeT 9HcKomba (1973)

YeTblpe Habopa YNCNOBbIX AaHHbIX, Y
KOTOPbIX NMPOCTbIe CTaTUCTUYECKne
CBOWCTBA UAEHTUYHbI, HO 1X rPpaduKu
CYLLECTBEHHO OTInYatoTCA. Kaxabin
Habop cocTouT 13 11 nap uncen.
KBapTeT Obl71 COCTAB/IEH MAaTEMATNKOM

. K. GHCKOMOOM AN UNMOCTPaLmm
BAXXHOCTW NPUMEHEHNSA rPpaduUKOB 15
CTAaTUCTUYECKOrO aHannaa, u BANAHNUS
BbIOGPOCOB 3HAYEHWIA Ha CBOMCTBA BCEro
Habopa AaHHbIX.



https://ru.wikipedia.org/w/index.php?title=%D0%AD%D0%BD%D1%81%D0%BA%D0%BE%D0%BC%D0%B1,_%D0%A4%D1%80%D0%B5%D0%BD%D1%81%D0%B8%D1%81&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D0%B1%D1%80%D0%BE%D1%81_(%D1%81%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0)

““ Acomputer should make both calculationsand
graphs. Both sorts of output should be studied; each
will contribute to understanding.

- Francis Anscombe, 1973



KBapTeT JHCKOMOA: TaHHbIE

10.0 8.04 10.0 9.14 10.0 7.46 8.0 6.56
S0 6,95 8.0 8.14 8.0 6.77 8.0 5.16
13.0 7.58 13.0 8.74 13.0 12.74 8.0 7.1l
9.0 8.81 9.0 8.17 9:0 711 8.0 8.84
11.0 8.33 11.0 9.26 11.0 181 8.0 8.47
14.0 956 14.0 8.10 14.0 8.84 8.0 7.04
6.0 1.24 6.0 6.13 6.0 6.08 8.0 5.25
4.0 4.26 4.0 3 10 4.0 5o 19.0 12.50
12.0 10.84 12.0 915 12.0 8.15 8.0 5:56
7.0 4.82 7.0 1.26 7.0 6.42 8.0 791

o0 5.68 o0 4.74 5.0 5 8.0 6.89



KBapTeT DHcKOMOa: onnrcaTelbHble CTATUCTUKU

Group 2 Group 3 Group 4

9.00 9.00 9.00 9.00
7.50 7.50 7.50 7.50
11.00 11.00 11.00 11.00
4.13 4.13 4.12 4.12
0.82 0.82 0.82 0.82
Sty 300 200 3.00

0.50 0.50 0.50 0.50



KBapTeT dHCcKOMOA: BU3yannu3alus




3ayacTyIio,
BM3Yya/IM3allus -
eIMHCTBEeHHBIN
c110c06 YBUJIETD,
YTO IIPOMUCXOAUT

B TaHHBIX

Iteration: 1 Iteration: 20,000 Iteration: 80,000 Iteration: 200,000
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Figure 6. Creating a collection of datasets based on the
“dinosaurus” dataset. Each dataset has the same summary

statistics to two decimal places: (x =54.26, y = 47.83, sdx =
16.76, sdy = 26.93, Pearson’s r = -0.00).

https://www.autodeskresearch.com/publications/

samestats



3auem

BHU3Ya/IM3UPOBATh
MaHHBIE!

3amMeyaTb BeLuy,
KOTOPble Obl MHAYe He
3aMeTun.
iccnenoBaTb A@aHHbIe.
Haxo4nTb OTBETHI
ObICTpee.



3auem
BU3YaJIN3UPOBATh
NaHHEBIe!

N

~N OO O AW

A
Past GDP

Western
Europe
USA
Japan
China
India
Africa

B

1870
367

98
25
189
134
45

C

1913
902

517
71
241
204
79

D

1950
1396

1455
160
244
222
203

E

1973
4096

3536
1242
739
494
549

=

2003
7857

8430
2699
6187
2267
1322



3auem
BU3YaJIN3MPOBATh
NaHHEBIE!

5000
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1000

1913 1950 1973 2003

USA | Japan |China


http://www.mulinblog.com/data-visualization-matters/
http://www.mulinblog.com/data-visualization-matters/

3auem
BU3YaJIN3MPOBATh
NaHHEBIE!
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Map | Satellite |

3auem
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http://www.mulinblog.com/data-visualization-matters/
http://www.mulinblog.com/data-visualization-matters/

3aueM BU3YAIN3UPOBaTh AAHHbIE!

OCHOBbIBasACb Ha Ta6n|/|ue HWXE, CKaXUTE, KaK MoJj1 N YPOBEHb AOXOA4d
BNNAKOT Ha YPOBEHb XOJIECTEPWNHA

Males Females
Income Group Under 65 65 or Over Under 65 65 or Over
0-$24,999 250 200 375 550
$25,000+ 430 300 700 500



3ayeM BU3YaJIU3HMPOBATh NaHHbBIE!

Triglyceride Level

0
Under 65 65 or Over
Males Females

O 0.594.609 O §25,000+ 0-824.665 O $25.000+ Stephen Kosslyn “Clear and to the Point”



YTo nmrogu
MOTYT UMETh

B By, KOIJa
TOBOPSIT
‘“BU3yanmn3anus

NaHHBIX" ?

Data Visualization
Scientific Visualization
Information Visualization
Statistical Graphics
Visual Analytics
nformation Dashboards
nfographics

nformative Art




A Buyem
pa3HUIla’

Pasnunyna 06bI4HO CBOAATCS
K OTBETAM Ha BOMPOCHI:

e Kakue JaHHble
BN3Yann3npyTcs?

e KaK W C KaKoW Lenbto aTu
[laHHble BN3yannsnpyroTcs?



YTO MBI
Ha3bIBaeM
BM3ya/IM3alien
NaHHBIX B
pPaMKax HaIllero

Kypca?

Bm3yanm3au|/|ﬂ OadHHbIX

e [lpeAcTaBnseT faHHble
BM3YyanbHO

e PesynbTaThbl 4OMKHbI ObITb
NErKo YNTaeMbl

e 'Cbipble” AaHHble
TPaHCHOPMUPYHOTCH
B MHPOPMALIO

https://eagereyes.org/criticism/definition-of-visualization




Busyanusalys TaHHbBIX?

[peacTaBnseT AaHHble
BU3yaNbHO

Pe3yﬂbTaTbI AOJIKHbI ObITb
Nerko YnTaembl

‘CbIpble” laHHble

TpaHCHOPMUPYHOTCH
B MHMOPMALNIO

https://en.wikipedia.org/wiki/MilkDrop




Busyanusalys TaHHbBIX?

October 30, 2012
6:59 am EST
ime of foreca !

[peAcTaBnAeT fJaHHbIe
BM3YyasbHO

top speed: 39.7 mph
average: 8.4 mph

Pe3yﬂbTaTbI AOJIKHbI ObITb
Nerko YnTaembl

[ e

— ‘CbIpble” laHHble

[ [y

=_ TpaHCHOPMUPYHOTCH
B

. B MH(POPMALMNO

http://hint.fm/wind/gallery/oct-30.js.html




CTaTUuCcTHUUYECKUe
rpaduKU

nnocTpaymns abeTpakTHbIX
CTATUCTUYECKNX BbIYNCIEHWA

Ha nepBoM MecTe - TOYHOCTb
npefcTaBeHNs MHPOPMaLUN.

HeT NHTepaKTUBHOCTY

YTUANTAPHDI



Proportional vote differential

Proportional vote differential

02 04 06 08
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TaTUUYeCKUe rpadpuKU
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US Congressional elections
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European national elections
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http://andrewgelman.com

/2007/10/09/why_the_sq

uarer/



Bu3syasibHas
AHAJINTUKA

ABCTPaKTHbIE JaHHbIE.

OTBeYaeT Ha KOHKPETHbIe
BOMPOCHI (3anpoc 0T 613Heca)

[TogKpennsaeT npoLecc
NMPUHATUA PELLEeHN

AYONTOPUSA: 9KCMNEPTbI



Bu3yajibHasg aHaJIUTUKA

Class: Algebra 1

Bae Kim*
Frederick Chandler
Fiona Reeves
Christopher Murphy
Anthony Harper
Brian Francis
Regan Potrero
Blaine Harper
George Smith
Nikolas Mikhailovich *
Kirsten Holmes
James Martin
Roshawn Dawson
Sarah Jameson
Lawrence Parker
Fariah Jackson
Alison Perry
Meria Garcia
David Chenowith
Samuel Miller
Jaime Goss
Xu Mei

Jose Domingo

Britta Jones
Scott Ortiz
Amala S

James Snow
Hannah Li
Holly Norton

Donald Chase
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: e (noBelleHus
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e [peHAbl
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http://www.perceptualedge.com/bloa/?p
=1374




MHdorpadpuKa

e Llefb - 6bICTPO JOHECTH
CIIOXHYH MHHOOPMALMHO

o HpMBﬂeKaTb BHUMaHUE

e lICnonb3oBaHMe rpapuyeckmnx
3/1EMEHTOB

[lepuroguyecku ynotpebnsercs
HEraTUBHO B 9KCMEPTHOM
CO06LLEeCTBE N3-3a TOrO,

4TO 04YEHb MHOIO MJIOXUX NPUMEPOB
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MH@dorpaduKa: mioxo
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Of the companies
offering mobile versions
and/or landing pages:
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97 /o of US households use email

The
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our e-mall marketing efforts
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MH@dorpaduKa: mioxo

e /[In3alH paan an3ainHa

What makes effective ok ot o
communications in 2014
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MH@orpaduKka: XopoIio

PORTRAIT l]F A MASTER

Steven Gerrard’s Liverpool ca

e He HapyLwatoTCs NponopLmum

e BI3yan3aLi

WY % e VlHhopmaLms nerko CYnTbIBaETCS
Age on debut Games as captain Goals v Aston Villa Merseyside derby goals ‘l-‘\'ral‘w]o 5

o ﬂma wlns» L e OneMeHTbl AN3aiiHa B

O0/NbLUKHCTBE CBOEM OMNpaBAaHbl
TemMaTUKON

http://ripetungi.com/stevengerrard/steven-gerrard-c
areer-infographic-lfc-england.jpg

https://i.redditmedia.com/odxOg2_ DtTQITkgS3Q6K
Vx3SW4KaUkpQZ70mIwjlINk.ipg?s=ada746e9540c¢
49d3119ab9ecfo4ffd37
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