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BBenenue

Busyanuzarus (ot nart. visualis, "3puTtenpHbIi'") — 00111€€ Ha3BaHUE TPUEMOB
MIPEICTABIICHUS YHUCJIOBOW WHGOpPMANMK WM (U3HYECKOTO SBJIICHHUS B BHIEC,
yA00OHOM JIJIs1 3pUTEIIBHOTO HAOIIOJICHUS M aHAJIN3A.

B xomnbrorepHoil Tpaduke BU3yanu3alKeil Ha3bIBAIOT MPOIECC MOTYyUYESHHUS
HU300paKEHUS 110 MOJICITH.

Busyanuzamusi JaHHBIX — OTO HArJsAHOE TMPEJCTAaBICHUE MAaCCHUBOB
pa3nu4YHON MH(pOpMaUn.

Busyanbnast nabopMarus gydiie BOCIPUHUMAETCS U TMO3BOJISIET OBICTPO H
3G (HEKTUBHO JOHECTH /10 3pUTENS COOCTBEHHBIE MBICTU U Ulieru. OU3HOJIOTUYECKH,
BOCIIPUATHE BU3YaJbHON WH(OpPMAIMU SBISIETCS OCHOBHOHM i denmoBeka. EcThb
MHOTOYHMCJICHHBIE UCCIIEIOBAHMSI, TOATBEPKIAIOIINE, YTO:

e 90% mH}popMaIu 4eJIOBEK BOCIPUHUMAET Yepe3 3peHUE

e /0% ceHCOpHBIX PelenTOPOB HAXOATCA B Tila3ax

® OKOJIO MOJIOBUHBI HEHPOHOB TOJIOBHOTO MO3Ta YeJIOBEeKa 3aeICTBOBAHbI B

00paboTKe BU3yaIbHOM HHPOpMAIIUU

e Ha 19% meHbIne Ipu paboTe ¢ BU3yaTbHBIMU JaHHBIMU UCIIOIB3YETCS

KOTHUTUBHAsA (PyHKIIMS MO3ra, OTBEYarolas 3a 00paboTKy U aHaIU3
uHdopmauu

e Ha 17% BhIllle TPOU3BOAUTEIHLHOCTH YETIOBEKA, paOOTAIOIIETO C

BHU3yaJIbHOM MH(pOpMauen
e Ha 4,5% mydie BOCHOMUHAIOTCS TOAPOOHBIC JETAIN BU3yaIbHON

uHdopmauu.



I'maBa 1 TeopeTuyeckue acneKTbl METOA0B BU3YAJIU3ALMU 00IbIITUX
JTAHHBIX

Busyanmmsanus maHHBIX OTHOCHUTCS K 00JacTsIM Kak HAy4dyHOW, Tak W
nH()OPMAITMOHHOW BU3yanu3alud. B TepBOM ciydae [aHHBIE BO3HHUKAIOT B
pe3yibTaTe CI0KHOTO KOMIBIOTEPHOTO MOJIEIUPOBAHMS PA3IUYHBIX OOBEKTOB U
npoiieccoB. Bo BTOpoM - MMeeT MECTO BU3YyaJbHOE OINMMCAHWE W TPEJICTABICHUE
abcTtpakTHOM uWHQOpMaIMK, TOJy4aeMol B pe3ylbTare Impolecca coopa u
00pabOTKM MHOTOKaTEeropuajIbHBIX JAaHHBIX, JJII aHaIU3a KOTOPBIX HEOOXOIUMO
IPUMEHEHUE HECKOIBKUX KOJIMUYCCTBECHHBIX M KAYECTBEHHBIX MEP OIICHKH.

PaGoThl, onuchiBaroMe pe3yJabTaThl MO BU3YaTU3AUU OONBIINX JAHHBIX,
MOSIBUJIUCH CPAaBHUTEIBHO HelaBHO. Cpeln HUX MOYKHO BBIJIEIUTH «bemyro KHUTY»
kKoMranuu Intel, TOCBAIMICHAYIO BU3yaIU3allUd PE3YIbTATOB «OOJBIIOTO CYETAY,
“yCTaHOBOYHYIO®  TyOJMKAallMI0  W3BECTHOIO  CHENHaIKCTa B 00JlacTu
KOMITBIOTEPHOW BU3YyaJIU3allMUd U YEIIOBEKO-KOMIIBIOTEPHOIO B3auMoAeucTBUS b.
[IIuelinepmMana W BBEACHHE K CICUBBITYCKY, IOCBAIICHHOMY BH3yaJIU3aIluu
OOJIBIINX JTAaHHBIX.

Cpenu 3a7a4 BU3yaIn3aIiui JaHHBIX PACCMATPUBAIOTCS CIIEAYIOIINE:

- BU3YaJU3allMsl MOTOKOB JAHHBIX;

- BU3YaJIbHBIN HHTEIUIEKTYalIbHbIN aHam3 AaHHbIX (Visual datamining);

- BU3yallbHBIH moWck u  pexkomenmanmu  (Visual  search  and
recommendation);

- OTHCAHNE CUTyaIluii Ha OCHOBE OOJIBIIIMX JTAHHBIX C MCTIOJIB30BAHUEM
susyanu3saiuu (Big data storytelling using visualization);

- MacIITabUPyeMbIE METOIbI ITAPAILICTLHON BU3YyaTH3alluH;

- COBPEMCHHBIC almapaTHBIC CPEJCTBA M apXUTEKTYPHI IS aHaIu3a U
BU3YaJIM3alMK JIaHHBIX;

- YEIIOBEKO-KOMITBIOTEPHBIM HMHTEepdelc W BHU3yaTu3amus OOJIbIIHX

JIAHHBIX



pa3BeKy

IIPUIOKCHHUA BHU3YyaJIN3dllUU OOJIBIITNX JaHHBIX, BKJIIO4Yasid KI/I6ep

U KOHTppa3BeaKy, OusHec-aHanu3 (OU3HEC pa3BeAKY), AJIECKTPOHHYIO

KOMMEPITHIO, aHATN3 HayIHOU WH(OpMaIuu, o0pa3oBaHue U T.1I.

BriOupas naubonee nmoaxoasimuii Bua rpaduka s BU3yalnu3allud JaHHBIX,

ciaenyer, IpexkJac BCCro, OIpCACIMTL HEJdb aHaliu3a W/ uaun IMpCACTaBJICHUA

uH(OpMaIH, HAPUMED:

Jlotst

JINHEUHBIX

CPaBHUTH pa3Hble OKA3aTEIH;
HPOJIEMOHCTPUPOBATh PACHpPENCIICHUEe JNaHHBIX — KaKhe 3HAYCHUS
BCTPEUAIOTCS Yallle WK PeKe APYTHUX;
MOKa3aTh COCTaB U CTPYKTYPY;
BBISIBUTH B3aMOCBSI3H MEX/1Y TIEPEMEHHBIMHU.
ITHX 1eneil ucnonpzyercs 6onee 20 BUIOB pa3IUYHBIX JUArpaMM, OT

rpa@uKoB 70 KOPPENSIMOHHBIX MaTpuil. BbIOOp KOHKPETHOU

AuarpaMmbl UL BU3yaAJIN3allU JAHHBIX TAKKC 3aBUCHUT OT YHUCJId aHAIIU3UPYCMbBIX

NEePEMEHHBIX U BPEMEHHBIX Nepro10B (puc. 1).

Verboble Width | Teble ot Tzble with Bnl [hnl Column Chart Grosler deeaChart || Line Chest Colvma (bt line (hart
Calumn Chart !nbeddd(h eli <> /
- . - %
I = mfﬂ \o—/
T
.......... feems Cyelical Dana NoeCyelical Dua  Single e Fe w(_ reges Many Carego
Two Variables 1 L - ] 1 |
per liem C""S""" Few Coregor Many Peciod Few Periods
L h
O Varlable pee lseen [
' Over Time
Amsong hems
| Colarma Hislogram
Comparison ]_rw H
Soatter (hart Towa l
! Varlables
What would you Line Histogrem
|2 Relationship . 5 Distribution Many
|is like to show? powd
Poines i é

Bubbls Chart

)
oo

. 09 Theee

*00( Vgl

Composition
Eles |

Scatter Chart

Chasging

Orver Time 30 drea Chart

Many Periods

Components
of Components

tive and Absolute Ohaly Relative Relative and Abwluse
ces M Diff

Simgple Share
M, Diffe of Toual

L
Stecked 100% Stacked Stodked 103%

; I
Stadked ket Cheet i Chert | soacked 100% Colema Chant |
Calumn Chart Cobuma Chart Area Chert

with Subcompanets

Weerlol :Eu_
=15

| | N | LS

Pucynok 1 — MHoroo6pasue auarpaMm i BU3yalu3aliy JaHHBIX

Harnsgnoe npeacTaBieHre pe3ybTaToB aHaIM3a OOJIbIINX JJAHHBIX UMEET
NPUHLIUNHAIBHOE 3HaYEHUE JIJIs1 UX uHTepnperauun. He cexper, 4To Bocnpusitue

YCJIOBCKA OI'PAHUYCHO, U YUYCHBIC ITPOAO0JIKAOT BECTU UCCIICJOBAHHUA B obnactu
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COBEPIIICHCTBOBAHMS COBPEMEHHBIX METOJIOB MIPEICTABIICHUS IAHHBIX B BUJIC
U300paKEHUM, AUarpaMM WU aHUMAaIUi.

Ha npaktuke B Data Science nanboiree 4acTo HCIOIB3YOTCS CIISTYIONTUE
BU/JIbI TPAMKOB U TUATPAMM:

T'ucmozcpamma 1nisi BU3yalu3allMu  paclpesefieHus JaHHbIX B paMKax
HEMPEPHIBHOTO MHTEPBAIA WM OTPAHMYEHHOTO NEPHOJa BPEMEHH, ONpeneTIeHuUs
KOHILIEHTpAallMd 3HA4YEHUM, a TakKe BBISBICHHUS MPEIEIbHBIX ITOKa3aTeleH,
MIPOITYCKOB MJITU OTKJIOHEHUH;

Juazpamma pacceanus N BBISABICHUS KOPPEISIIUUM MEXIY JIBYMs
NIEPEMEHHBIMH;

Juazpamma pazmaxa (SIMK C yCaMH) U1l OTOOPaKEHUSI TPYMI YHACIOBBIX
JAHHBIX Yepe3 KBAPTWJIM, YTO YJOOHO TpPH CPABHEHHH PACIIPEACIICHUN MEXKIY
OOJIBIINM KOJIUYECTBOM JAaTaCETOB;

Tennosasa mampuya Njis MHOTOMEPHOI'O aHAJIU3a JAHHBIX U BBISIBICHUS
KOPPEIALINNT;

Ily3vipbKosasa Oouazpamma ISl CPaBHEHUS U OTOOPa)KEHUS B3aMMOCBS3CH
MEXIY pa3HbIMU MEPEMEHHBIMU C TIOMONIBIO0 UX MECTOMOJIOKEHUS U MPOTIOPIUN —
4acTO UCIOJIb3YETCs AJIs aHAJIN3a MAaTTEPHOB U MOUCKA KOPPESIU;

[IpaBuiabHO BBHIOpPAHHBIA BHUJ JIWArpaMMbl JJIS BHU3yalW3allid JTaHHBIX
COOTBETCTBYET CJICAYIOIIUM KPUTEPHUSIM:

eKpamKocmp — BO3MOXXHOCTh OJHOBPEMEHHO  OTOOpa3uTh  MHOTO
Pa3HOTHUITHBIX JAHHBIX;

®OMHOCUMENbHOCMb U  OAU30CMb — CIOCOOHOCTH JIEMOHCTPUPOBATH
KJIaCTepPbl, OTHOCUTEIBHBIE pa3Mephl TPYI, HX CXOXKECTh U pazInyue,
BBITAJIAIOIIUE 3HAUCHUS;

® KOHUEHMPAYUI0 U KOHMEKCH — BO3MOKHOCTb JIETKO U ONEPAaTUBHO
B3aMMO/ICHCTBOBATH C BHIOPAHHBIM 0OBEKTOM ITyTEM €r0 HHTEPAKTUBHOTO
npocMoTpa (0ToOpaskeHue CTPYKTYPHI U CBA3EH);

e Macuimadoupyemocms — BO3MOKHOCTb JIETKO M OBICTPO U3MEHSTh pa3Mephl

MpCaACTAaBJIICHHUA,



oydoﬁcmeo noav306ameJia 3a CYeT MaKCUMAJILHOM HarjsiAiHOCTHU
mpeaoCTaBJICHUA U IMTOAACPIKKA MHTYUTHBHBIX I[GﬁCTBPIﬁ ITO BBIAABJICHUIO

3aKOHOMEPHOCTEHN.

I'naBa 2 OcHOBHBIE METO/bI BU3YAJTU3ALUMN 00JBIINX JAHHBIX B

python

HagepHoe, camblii MpUBBIYHBIN JJ1s1 HAC BUJT BU3YalIU3allMK JaHHBIX. IMeHHO
rpaduKy MbI BUIUM B y4eOHHUKAX B IIIKOJIE, C HUMH YK€ TICPBBIM JICJIOM 3HAKOMUMCS,
KOI'/1a HaYMHAaeM ocBamBaTh EXcel.

Toueunslie u MUHEHHBIE TPadUKH ABISIOTCS HanOOJIEe PacIpOCTPAaHCHHBIMH
dbopmamu rpaduUuecKOrO MPEJACTABICHHUS JaHHBIX, oOOecreuuBasi BHU3yalbHOE
npeacTasienue pynkiun y = f(x), onpenencuroi Habopom Touek (X, y). Touedrbie
rpaduKy MPOCTO MOKA3bIBAIOT TOYKH JIAHHBIX, B TO BPEMs KaK JIMHEHWHbIE TpaduKku
COCIMHSIOT WX WIM MHTEPIOIUPYIOT NJIsi ONpPENeNICHUs HETPEphIBHOW (PYHKIUN
f(x).

JInst HarJIAHOW JEMOHCTPAMM BO3MOXKHOCTEH S3BIKA IIPOrPaMMMPOBAHUS
Python nmns Busyanm3anuu JaHHBIX OBLI WCIOJNB30BaH JIaTaceT O Mapkax
ABTOMOOMJIEH, BKJIFOYAIOIIEH B ce0sl CIEAYIONTYI0 HHPOPMAITHIO:

model — moaens aBToMoOMIIS

year — rojl perucTpaiuu

price —1ieHa B pyHTaxX CTEPJIMHIOB

transmission — tun KOpoOKH mepeaad

mileage — npober

fuel Type — MmoTopHOE TOILITBO

tax — TopoXKHBINA HAJIOT

MPQY — MUJIS Ha TajuIOH

engineSize — pa3Mep JABUraTelis B JINTPax

Jluneiinvie zpagpuxku Mcnoyb3yrOTCs AJI 0OTOOpaKEHUS KOJTHMUYECTBEHHBIX

IIOKa3aTeser 3a HENPEPBIBHBIM MHTEPBAJ WIH ONPEAEICHHBIN IEPUO BPEMEHH.
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Pucynok 2 — OruBa paHXKMpOBAHHOM LIEHBI
[To nanHOMY rpaduKy BHIIHO, YTO HAUMEHBINIAS IIeHa HA aBTOMOOUITb MapKH
ford cocraBuna nmpumepHo 495 GyHTOB CTEPIMHIOB, & MAaKCUMAaJIbHAsI IPUMEpPHO 54
995 pyHTOB CTEPIHHTOB.
Toueunwvtit 2paghuk nepenaetT NOPSAOK PaHKUPOBAHUS MPEAMETOB. A
MIOCKOJIbKY OH BBIPOBHEH BJI0JIb TOPU3OHTAIBHON OCH, MOKHO BU3YaJIbHO OIICHUTH,

KaK JTAJICKO TOYKH HAXOASATCA APYT OT Apyra.

MoToqEudp A NDEREE C NN

Pucynox 3 — Toueunsrii rpaduk

Ha rpadguke Buano, yto Mustang ctout nopoke BCEro U OYE€Hb CHIIBHO
pazHutcs ¢ neHoi Edge.

Juazpammer pazmaxa («smuk ¢ ycamu») (Box and Whisker Plot i Box
Plot) — 310 ymOOHBII cmOCOO BU3YyaIBHOTO MPEJACTABICHUS TPYNI UYHUCIOBBIX

JaHHBIX Y€PC3 KBAPTHIIU.



Bunpr Habmo1eHniA, KOTOPbIE MOXKHO CJEJIaTh HA OCHOBE SIIIIUKA C yCAMMU:
e KakoBBbl KIIIOUEBBIE 3HAYCHHUS, HANPUMEP: CPEOHUN IOKa3aTellb,
MenaHa 25T0 MEPIEHTUIS U TaK Jajiee.
e CyIecTBYIOT JIU BHIOPOCH M KAKOBBI UX 3HAYCHUS.
e CUMMETPHUYHBI JIU JaHHBIE.
e HackoabpKo IJIOTHO CIPYIIIUPOBAHbI JaHHBIE.

b CMGHICHBI JIX JaHHBIC U, CCJIN 4, TO B KAKOM HaIIpaBJICHUH.
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Pucynok 4 — Box Plot
[Ipsimple TWHUM, UCXOASAIIME U3 SANMKA, HA3bIBAIOTCS «ycaMu» U
UCIIONB3YIOTCS JUisi 0003HAUEHUs1 CTENEeHU pa3zdpoca (Iucrnepcuu) 3a Mpeaenamu
BEPXHETO M HIKHEro KpapTwied. BwuiOpockl mHOTIAa OTOOpaXkaroTcsi B BHIIE

OTACJIBbHBIX TOYUCK, HAXOAAIIIUXCA HA OI[HOﬁ JIMHHUU C YCaMHU.

Ha ouazpammax pacceanua psn TOUEK, pPAa3MELICHHBIX B JEKAPTOBOU
CUCTEME KOOpJMHAT, OTOOpa)KaeT 3HAa4YeHUs IO JBYM IepeMeHHbIM. [IpucBouB
KQXJIOW OCH MEPEMEHHYI0, MOKHO OIPEIEIUTh, CYIIECTBYIOT JIW OTHOUIEHUS WJIA

KOppENsIuUs MEXKIY TUMH JIBYMs IEPEMEHHBIMU.
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PucyHnok 5 — Jluarpamma paccesHus
Ha nannHoif muarpamme paccesiHUs BHIIHA 3aBUCHUMOCTH IIEHBI OT Tpo0era,
CBsI3b OTpHIIaTeNIbHA. [[BeT TOYeK pasianueH u 0003HauaeT Moaean Mapku Ford.
uazpamma Koppenayuu WCNONB3YETCA Ui BU3YaJbHOI'O IPOCMOTpA
METPHUKH KOPPEIISLUUA MEKITY BCEMU BO3MOXHBIMU ITapaMU YU CIOBBIX IEPEMEHHBIX

B JJaHHOM Ha0ope AaHHBIX (UJIM JBYMEPHOM MacCHUBE).

Conreiagram of cars

- s Lot L L o | L Ea =

Pucynok 6 — Koppenorpamm
Ha nanHoMm pucyHKe mokazaHa B3aMMOCBSI3b MEXKIYy IOKa3aTeasiMu. Tak
BUJIHO, YTO CBSI3b MEXY 1IEHOUM U mpoOerom oOpaTHas yMEepeHHasl.
Ily3vipvKosas ouazpamma —>T0 MHOTOMEPHBIN TpadukK, KOTOPHINA HAXOIUTCS
Ha MEePECEYEHUN IuarpamMmsbl paccessHus u Juazpamma ¢ nponopuuoHanbHbIMU

oonacmamu. Ily3pIpbKOBBIE JUarpaMMbl, Kak IPaBWIO, HCHOJb3YIOTCS A
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CpPaBHEHM u 0TOOpaXKeHUS B3aUMOCBSI3€EU MEXKY
OTMEUYEHHBIMU/KJIACCU(PUIUPOBAHHBIMUA OKPYHOCTSIMHU C IMOMOIIBIO OIIPEIEIEHUs

MX MECTOMOJIOKEHUS U MIPOHOPILIUH.
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Pucynox 7 — Ily3bippKOBas nuarpamma

Ha nannoil nuarpamme otoOpakeHa CBA3b IeHBI M mpoOera. Pasmep
My3bIPbKOB 3aBUCHUT OT MOJIEIIH.

Cmonouamasn ouazpamma >OPEKTUBHO TIepeaeT MOPSIOK PaHKUPOBAHUS
aneMeHToB. Ho, 106aBuB 3HaueHME MOKa3aTess HaJ JUarpamMMoi, MOJIb30BaTellb

MOJIy4aeT TOYHYI0 HH(POPMALIUIO OT CAMOM IHMarpaMMBl.

FrOpROoHEH-EE FHCTON PAMKS
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Pucynox 8 — cron6uaras nuarpamma
Ha rucrorpamme BuUAHO pacnpeaencHue Moxaened Mapku Ford mo

BO3paCTaHUIO LICHBI. KpaCHBIM OTMCYCHBI MOJCIN HUXC CpCI[HCﬁ IO CHHEI.
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T'ucmozpamma BU3yallU3upyeT paclpelielieHHe JaHHbIX B  paMKax
HEMPEPHIBHOTO MHTEpPBaJa WIM OTPAaHUYEHHOIO MEpHoJia BpeMeHu. [ ucTorpaMMbl
MOMOTAIOT OMNPEEIUTh KOHIICHTPAIMIO 3HAYEHUW, NpeAesibHbIe 3HAYCHUS U
HaJM4Ke MpoOeoB WK OTKIOHEHHH.

Fit Values: 12279.76 and 4741.25
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Pucynok 9 —I'ucrorpamMmma ¢ 1uarpaMMoi HOpMajlbHOTO paclpeIeIeHuUs

MakcumanbHO€E 3Ha4€HUE B OJHOM HHTEpBalie — 993, Takxke mo AuarpamMmmam
BUJIHO, YTO HMEIOTCA HYJIEBbIE MHTEpBaJIbl. PacmpeneiieHMe HE COOTBETCTBYET
HOPMAJIbHOM 3aKOHY pacupeieacHusl.

Kpyzoebie ouazpammpl MUPOKO WCTIONB3YIOTCA B MPE3CHTAIMAX U 0DUCHON
nokyMeHTanu. OHU TO3BOJSIOT IMOKa3aTh MPOMOPIUOHAIBHOE M IMPOLEHTHOE
COOTHOUIIEHHUE MEXY KATETOPHUSAMH 3a CUET JICJICHUS KPyra Ha IPONOPIIMOHAIIbHBIE
CerMeHTHI. JlmrMHa KaXXaoW AYrd MpeICcTaBiIseT cOO0H MPONMOPIHUOHAIBHYIO JIOIIO
KaXJIOW KaTEeropuu, B TO BPEMs KaK KPYT LEJIMKOM MPEJCTABISICT OOIIYI0 CyMMY

BCEX JaHHBIX, paBHYIO 100%.
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Pucynok 10 — Kpyrosas auarpamma
Bounbiie Beero mamua moaenu Fiesta oxomno 36,5% Bceit coBokymuoctu. M3-
3a OOJIBIIOTO KOJWYECTBA MOJIeNIel BU3yaJbHO IIJI0X0 BUJIHO KJIACTEPHI U UX
TIOJITTHCH.
/lpesosuonas kapma 1noxoxa Ha KPyTOBYIO TUarpaMmy U paboTaeT Jiydiie,

HE BBOJISI B 3a0JTy>KICHUE JAOJI0 KaXK0M TPYIITIHI.

Tresrmag of Weotds Cpms

Figure 2 — JIpeBoBuaHAas KapTa

JlpeBoBHIHAs KapTa 0TOOpa3uia TOXKE caMo, YTO M KpyroBas JuarpaMmma,

OJIHAKO BU3YAJIbHO OHaA JIYHIIC 0T06pa>1<aeT 00JIBIIIOC KOJTUUECTBO MOJICICH Malllu.
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3aKJII0YeHue

AHanu3 ¥ MHTEpHpeTanus pe3yibTaToB aHalIHW3a TPeOYIOT MCIOJb30BaHUS
HOBBIX TEXHOJIOTUH KOMIBIOTEPHOU IpaduKu, cpe] BUPTyalbHOM U paCIIMPEHHON
peanbHOCTH. OTCIO/1A ClleyeT HEOOXOAUMOCTh aHaIN3a BIUSHUS «YEIOBEYECKOTO
(akTopay», NPOBEACHNUS KOMIUIEKCHBIX UCCIEI0BAHUN HE TOJBKO C TOUKH 3PEHMUS
KOMIBIOTEPHBIX HAYK M MAaT€MaTUKU, HO U KOTHUTUBHOM mcuxonoruu. [lostomy
CpeIu Cepbe3HbIX MPOOJEM HOBOIO HANpaBJIEHUS MOXKHO yKa3aThb Ha NpoOiemy
“oonpimux kapTuHOK (big pictures), oToOpaxaromnux OoJbue AaHHbIe. OCHOBHBIC
TPYJHOCTH 3]I€Ch CBSI3aHBl C BOCHPHUSTHEM W HMHTEpIpPETALMEl CBEPXOOIBIIMX
00beMOB rpaduieckoi nHPpopMaIIu.

[IpoGneMbl BU3yanu3alyl JaHHBIX MOPOXKIAIOT TMPEAETbHbIE Ha TaHHBIN
MOMEHT Cllydad, YTO TpeOyeT KOMILJIEKCHOTO pelleHusi MpoOjaeM KOMIBIOTEPHON
rpaduky ¥ BU3yalbHOW aHAIMTUKHU. AHAJIN3 3apyOeKHbBIX padOT MO BU3yalU3aluu
OOJBIIMX JAHHBIX 3a MOCJEAHHE TOJAbl MOKA3bIBAET, YTO OHU BKIIIOYAIOT B CEOs
LEJIBII PsiJl HAIIpaBJIEHUH KOMITBIOTEPHOW BU3yallM3allii, CPEeld KOTOPhIX Hay4Has
¥ MHGOpPMALIMOHHAsA BHU3yalld3alusi, BU3yalu3alus MPOrpaMMHOTO oOecreyeHus,
BU3YaJIbHBIN aHAJIN3 JaHHBIX, BepU(UKALIMS U BaIUAALMs BU3YyaIU3alii, U3yUeHHE
BOCHIPUATUS U KOTHUTHUBHOM COCTaBISAIOLIEH BU3yaJIM3allUM IPU HCIIOJI30BAHUU
«OONBIINX 3KPaHOB» U Cpell BUPTyaJbHOW peasibHOCTU. HeoOxonum yder 3Toro

OIIbITA ITPHU pa3BOPaYMBAHNHN aHAJIOTHYHBIX I/ICCJ'IeI[OBaHI/Iﬁ B HallIeH CTpaHeC.
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