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[laHHble Kak OO6beKT ynpaBaeHus

AAHHDIE

Bonbline maccmsbl LUPPOBBIX
CTPYKTYPUPOBAHHbIX U
HEeCTPYKTYPUPOBaHHbIX
JNAaHHbIX

YnpaBsieHne fAaHHbIMW
ANA NPUHATUA PeLUEeHUN

YnpaBsieHne faHHbIMN
KakK UICTOYHMKOM A0X0Aa

YnpaBseHue
aCCOPTUMEHTOM

YnpaBseHune
KaueCcTBOM

YnpaBsieHne faHHbIMW
KakK aKTUBOM



TexHonornm 60NbLLUNX AdHHbIX KaK 0bbekT ynpaBJeHUA

PacnpeaeneHHoe
XpaHeHne n obpaboTtka

TEXHOJIOTUWA

BO3MOXHOCTb XpaHUTb 1 0bpabaTbiBaTh
NPaKTUYeCcKn HeorpaHnYeHHble 06bEeMbI
AAHHbIX NFOBON CTPYKTYpPBbI.

YnpaBneHne TeEXHONOrNYECKNM
obecrneyeHnem

CyLuecTBeHHOE CHUXKEHME CTOUMOCTU

XpaHeHusa 1 06paboTkm JaHHbIX CoortBetcTBMEe

APXUTEKTYPbI 3aa4aM

OpenSource

PazBuTre MHXXEHEPHbIX
KOMTMETEHLINNA

©O © © © ©
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AHanuTMKa U MalWNHHOE 0byueHme Kak OBBEKT ynpaBaeHUS

AHANIMTUKA U
MALWMNHHOE OBYYEHUE

BbissBneHwue CKPbITbIX 3aBMCUMOCTEN Ha
OCHOBE aHa/n3a Bcero obbema AAaHHbIX

HoBoe kauecTBO pe3y/nbTaTtoB
MaLUVMHHOro obyyeHus

MoHeTn3aums HanpaBaeHUM
busHeca

YnpaBneHue Ha OCHOBe
npouecca CRISP-DM*

PazBuTne aHanuTnyeckmx
KOMMEeTEeHL MW

BHeapeHve aHannTuUKn B
onepaumoHHbIN NpoLuecc

3amelleHne GyHKLMN
aBTOMaTNYeCKUMN CUCTEMaMU

* Kpocc-uHaycTpuanbHbiv CTaHAapPT NCCaeoBaHUs
AaHHbix (Cross industry standard for data mining)



TexHonornyeckum ctek Cbepa ansa paboTbl C 6OABLLIMMN JaHHBIMU

ML Space

SDP Analytics

TpaguuMoHHbIe
peNALNOHHbIE CUCTEMDI
ynpasneHus 6asamu
AaHHbIX (RDBMS)

Pangolin (¥

SDP DataQuality

MalwwunHHOoe obyyeHne N NCKYCCTBEHHbIN NHTENNEKT
Machine Learning (ML) and Artificial intelligence (Al)

TexHonormm um MHCTPYMEHTbI BU3Yyaln3alun U aHa/In3a AaHHbIX

MaccuBHO-napanienbHble

CUCTEMbI yNpPaBieHNS

6azamu gaHHbix (MPP DB)

SDP Greenplum

TexHonoruum u MHCTPYMEHTbI MHTETPaLnn 1 TpaHC(])OpMaLI,VII/I AaHHbIX SDP DataFlow '+~

VA
J

Business Intelligence (Bl)

PacnpeseneHHble
CUCTEMbI XPaHEHU

n 06paboTkM AaHHbIX

nobbix popmatos
(HADOORP)

SDP Hadoop

A

A
o

Cucremsl
pacnpeseneHHou
06paboTkn AaHHbIX B
ornepaTtMBHOWN MamMATK
(InMemory)

Ignite SE (¥

Extract Transform Load (ETL)

CneuunannsnpoBaHHble
CUCTEMBI YyNpaB/ieHus
6azamMu JaHHbIX
(GraphDB)

SDP Fast Graph ¥

J



JTroan kKak 06BbEKT ynpaBaeHus

D-PEOPLE

Co3aaHve n pas3sutne 3pPeKTUBHBIX KOMaHA

dopmMmnpoBaHmMe KOHKYPEHTHOTO
npevMyLLecTBa Ha 6a3e ynpaBaeHus
MHTENNEKTYyalbHbIM KannTaaom

Mownck n nogbop

ApanTtaumns n obydeHune

MoTuBauma v yaepxxaHue

Pa3Butre v naaHnpoBaHume
Kapbepbl

YnpaBieHue 3pPeKTUBHOCTbIO
pPaboTbl



DPDeKTUBHOCTb PaboTbl CNeLManmcToB No 6OAbLWNM AaHHbIM
onpegenserca Keanmpukaumen n MHCTpPyYMeHTapmem

CepBuc pabotbl C gaHHbIMKN 1 Mogenamn ana Data Scientist
C MNOJIHbIM TEXHOJIOTUYECKMM CTEKOM

>
' -

3anycK
~ | LWAro3s @
pa3paboTka @

v BaaunaaLung

_/ Moaenn
: LLIAT 02

ML DevOps [IpOMBbILLNEHHBI Pe3ynbtar

3anyck MoAenu

3aKa3 AaHHbIX no pacrnucaHuio
dopmMmupoBaHue
LLIAT 01 BUTDMH

3aKa3 MOLWHOCTEN
3dlpy3Ka AaHHbIX

Data Scientist @ ®abpuka [laHHbIX MoTtpebuTtens

& CBEP

CELCE!
MHOPACTPYKTYpPbI

[NpeaocTtaBneHune
A0CTyNa K A4aHHbIM

[peaocTaBneHne
AAHHbIX NO
Katanory

BbiBOA MOoaenewn
B MPOMbILUNEHHYH
3KCMnyaTaumio

YctaHoBka 10O
n bubamnortek

T uac

I A

T yac

1 yac
4 yaca

1 MuH

< \WViECALLA




BIG DATA: faHHble, TEXHONOIMIN, aHaANTNKA, NroanN. Pe3rome

@ [1ATb KNHOUEBbLIX 3/1EMEHTOB 3KOCUCTEMbI DONBLLNX AdHHbIXC
*  BepTtukanbHble pelleHus un ycayru
*  TexHOMOrM4yeckme NHCTPYMEHTbI

*  LUundposasa nuppacrpykrypa
* basoBas HdpacTpykTypa

s FeHepame AaHHbIX

9 bonblume fgaHHble — Habopbl AaHHbIX, KOTOPbIE HACTONbKO O6BEMHbI UV CNOXHBI, YTO TPEOYHOT CreumanbHbIX CPeacTB
o6paboTku. IT0 BCerga oumdpoBaHHbIe JaHHble, MOTYT ObITb CTPYKTYPUPOBAHHbLIMU U HE CTPYKTYPUPOBaHHbIMM

2 ,ﬂ'aHHbIe Kak 0b6bekT yrnpaBaeHUA BKJIOHAKOT B cebs caeagyroumne obnacTu: AaHHbIE, TEXHOJNI0TUN, aHAJIUTUKa N 04N

92  TexHosnormm 60/bLLIMX AaHHbIX MO3BONAKT XPaHUTb M 0bpabaTbiBaTh NPAKTUYECKN HEOTPaHNYEHHblE O6bEMbI AaHHbIX
ntobon CTPyKTypbI

9 MeTOAbI MalLMHHOTO o6yquvm NO3BOJIAKOT U3BJ1EKATb U3 MaCCMBOB AaHHbIX JOMOJHUTE/IbHYHO LEHHOCTb - BbIABATD
CKPbITbl€ 3aBUCUMOCTU, MOHETU3NPOBATb AdHHbIE, Pa3BUBaTb aHAJIMTUKY Ha HOBOM YPOBHE

2  Cneumanuctbl B 061acty 60abLINX AAHHbBIX — BaXHbI 31€MEHT B OpraHmsaummn paboTbl ¢ gaHHbIMU. DPDEKTUBHOCTb
pabotbl D-people 3aBUCUT OT YpOBHSA MHPPACTPYKTYpPbl paboTbl ¢ 60NbLINMU AaHHbIMKW, KBaAndUKaLMm COTPYAHUKOB
(NnocToAHHOE 0byuyeHMe)
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Buabl aHaanTmukn

OnucarenbHas
AEeCKpUNTUBHAA

NporHo3Hasa
npeaykTnBHas

nyTb Pa3BUTNA aHAJIUTUKU B KOMIMaHNWU

MNMpeanucbiBaowasn
NpPeCcKpUnTMBHaA
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OnucatenbHas (AeCKpUNTUBHANA) aHANUTUKA

NMpumepsi:

e  AHaAUTUYECKMn oTyeTr

» [awbopa

Kanengapenepuog

01.01.2016
30.09.2016

PeruoHbl Nnpoaax

Mockea— UeHTp
Mockea—3anag
Mocksa—Or
Pocros
KpacHoaap

KycTbl npogax

Bce

Toprossie TOuKK

Bce

Pe3ynbTart: aHannTnyeckmin oTyerT, gawbopa

Boipyuka (sce): 6974 man. py6. TM4,2%

o—o HaKT 2016 nnan 2016 ——dakr 2015
Mhnii:

800

600 o —#

400
01 02 03 04 05 06 07 08 09

Cpeanuityek (sce): 1643 pyb. 14,7%

1 dakr 2016 nnav 2016 ——dakr 2015
Py6.

1200]:

01 02 03 04 05 06 07 08 09

MpoAaaxu NO rpynnam acCopTUMEHTa

AOunamurasaroa: 7 L

TemHO —kpacHble 33 76
Fonybbie 2305
3enexsie 18,3
Hentoie 14 4
®uoneTosbie 122

AeckpuntneHasa aHanntuka: Yro npouncxopmnr?

LFL no konuyecTey yekos -0,5%.},0,5%

$aKkT 2016 ——b6asosBbin —— darT 2015
%
+2

T

01 02 03 04 05 06 07 08 09

OnepauMoHHan peHTabentHoctb: 10,8% 1 4,9%

o—o $aKT 2016 TPeHa 2016 —— daxr 2015
%

01 02 03 04 05 06 07 08 09

WP:92% 1 0,2%
10 92 90

(0

KayecTso obcayueaHua 93 1?7
2 YuCTOTa Ha TOProBON TOuKe 7119
3 ACCOPTUMEHT, Hanu4Kue 46 .3
4  KayecTso cobBCTEEHHOM NPOAYKUMH 19 .2
6 ..npouee 18 18
OnepaunoHHbIi ayauT: 91% T 1,8%

Mocksa- LenTp 95 T3
2  KpacHogap 9273
3 Mockea- 3anag 90,0
4 Mocksa- Or 88 72

Pocros 882

TalHbi nokynatens: 87%J,1,0%

1 Mockea- UenTp 91 12
2 Mockea- fOr 90 73
3 KpacHogap 87J)1
4 Mocksa- 3anag 8502
6 Pocroe 8203
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[lporHo3Hasa (NpeAVKTUBHAA) aHaNUTUKa

[1pOrHo3sHaa aHanuTnKa: “ 1o MOMKEeT CAYyUnThLCA?

Pe3ynbraTt: NpOrHo3Hasa MoAeb

Mpumepsbl:

CKONbKO YCTPOMCTB Mbl NPOAAAUM B CAeayrowem mecaue’?

Kaknmun 6yayT npogaxu nepes HoBbiM rogom B 3TOT pas3 B pa3pese NoYTOBbIX MHAEKCOB?
CKonbKko WTyK MNpoaykTa A BEPHYT B caeayolwem mecaue’?

Kaknmu 6yayT goxoabl M npubbinb B creaytollem keaptane?

CKONbKO COTPYAHUKOB HaM HYXXHO ByaeT HaHATb B c/ieaytouem rogy?

MporHo3s noroapl

1500 all -

B Teseasie 30 MiHYT AGMAD IAKOHWATER IB

oc, MocpeHiTed

M'“\ﬂ
BugHoe

MeTposcxko
1850 12:00

i ——
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[lpeanvcbiBatoLLana (MpPeckpunTMBHana) aHaaUTHKa

[lpeanuceiBarowan aHaautTnka: “4ro meb

Pe3ynbtaTt: NporHo3Has Mogenb C PEKOMEHAALMAMN AENCTBUM

Mpumepsobl:

3aKkaxute 5 000 wTyK dnemeHTa b Ana noaaepKKM NpoaaxK YCTPOMUCTB B CAeAVIOLEM
mecsaue.

Hanmute X HOBbIX MeHeAXKepoB N0 Npoaarkam B 3TUX panoHax ropoaa, 4tobsbl
CNpPaBUTLCA C NOTOKOM 3aKa30B nepen HoBbim rogom.

YBennybTe KONMYeCcTBO KaHANAATOB Ha BaKaHCUIO Ha 35%, 4Tobbl A0CTUYL Lenen no
HaMMmy nepcoHana.

BNIOKMpPOBKA MOLWEHHUYECKnX TpaHSBKLI,MVI

CKopuHrosaa moae b, BCTPOEHHAA B NpoUecc NPUHATUA pelleHus

094l

o

B T -
N 1,6 u 59 @
yn. Axanemuka

MnbsowmHa

3. 7Km 19:48 11 MuH %
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B ocHOBe NMpeanKTMBHOW M NPECKPUNTUBHOWN aHANNTUKN NEXMUT

MaLWMHHOe obyueHune (ML)

MawwuHHOoe obyueHue — n3yyaeT cnocobbl BOCNPON3BEAEHMS CBA3EN MEXAY

COBbITUAMU U pPe3y/1bTaTOM

N
7\ b o
S N od
N

e e o e - — — —

MawmnHHoe obyueHue — 13yyaeT cCnocobbI
BOCMPOU3BEAEHNA CBA3EN MeXAY CObbITUAMM

N pe3ynbTaToM

@ [Mpumepbl cNaMoBbIX N HECMAaMOBbIX COODLLEHUN
® [Mprmepbl XOPOLUNX N NAOXNX 3aEMLLNKOB

® [MpnMepbl MOLWEHHNYECKUX M HOPMabHbIX
TpaH3aKLnm

® 3BecTHble nokaszaTtenu Npubbiav No Mecsauam
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B ocHOBe MaWwmMHHOro obyueHuns nexxumnt npouecc CRISP-DM

CRISP-DM (Cross Industry Standard for

Data Mining) noasunca 8 1999 roay u A
npeactasnaeT cobon CTaHAaPTHYHO TpeboBaHMi

MeToa010TUK KN Npouecc nccneaosaHMA

AaHHDbIX.
BHeapeHye
MOZENM
? Banmaaunsa }

MozenvposaHue

AHaNM3 faHHbIX J

T

[MoaroToBka
JLaHHbIX
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MawwnHHoe 0byueHne — Habop METOL0B NOCTPOEHUA MOAENEN,
CMOCOOHbIX 0by4aTbCa, U aATOPUTMOB A1 UX MOCTPOEHUS N 0ByYeHUs

ANropuTMbl EpapXmMyYeckon Knactepmsaumm ‘
. [padoBble anropnTMbl Knactepmsaumm

ANropuTMbl KBagpaTUUYHOM OLLIMOKMN ’ & O
&Q,Q 6://;/ ‘ HenpoHHas ceTb
Anroputm AlS . § h ® <%/
r;)\ MaC I ne ?ﬂ ‘ MHoromepHas nvHelrHas perpeccus
Ly

Anropuntm SETM -
M @L Learning
>

EM-oueHnBaHune . EE‘

HenvnHenHas perpeccus

=] ABTOpEerpeccnoHHble Moaenu
ke

‘&
<L
K
7
=
S
@) 5

-+ Anroputmbl

Anroputm ZET ‘

. Moaenu 3KCNOHEHLMaNbHOTO CrAaXXMBaHUA

MeTog, rnaBHbIX KOMMOHEHT ‘
‘ CNMCOYHbIV NOAXOA,

MHoromepHoe wkannposaHue .

' [MoTOYeYHbIN NOAXO
KonnabopatneHas ¢puabtpaums ’ s
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Knaccel 3aga4 MaWMHHOIO obyyeHus

Perpeccus

BelwlectBeHHble OTBETHI

Mpumep: npeacKkasaHue

pocTa Mo Becy

Knaccudpukauyms

KoHeyHoe MHOXecTBO

OTBETOB
YacTHbIN caydam —
buHapHas
Knaccndukauma, asa
Knacca

g

Knacrepusauua

OTBeTbl OTCYTCTBYIOT
Heobxoammo HanTm
rPynnbl NOXOXUX
06beKToB

Mpumep: cermeHTauusa
KMEHTOB
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ObyueHune anropmTma: KnacCbl MOAenNemn

JIuHenHbIe mogenu

* WHTepnpeTnpyemsble

* Jlerko obyyatoTtca

* HeBbICOKAA CNOXKHOCTb
moaenen

10

Pewatuwme aepesbA

[NMo3sonAatoT nosly4aTb C/IOXKHbIE ’

Mmoaenu

Ncnon b3yHOTCA BO MHOTUX

3aja4ax

TexHnYyecKkmne C/NOXKHOCTU C
obyyeHnem Ha BonblWINX AAHHbIX *

HelpoHHble ceTu

[103BONAIOT peLaTh 3a4a4M

ONA CNOMKHbIX AAHHbIX C

BHYTPEHHEWN CTPYKTYPOWN,

TaKUX KaK nsobparkeHusa u

Temneparypa Bbiwe 377?

AA

bonut ropno?

4A

AHIrMHa

HET

lpunn

HET

3p0pos

input layer

TEKCTb!.
Moaxoaat ana 6onblmx

AdaHHbIX

\:‘l\ 7P
N
}/’4’7;‘%?\
og‘o;o

output layer

hidden layer 1 hidden layer 2
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CpaBHeHMe Mogenen MalmHHOro obyyeHms

. Aonyctumoe
o BoipasutenbHaa Heobxognmbiv
Knacc moaenen KOJINUeCTBO Tunbl AaHHbIX
CnocobHoCTb 06bem AaHHbIX
NPU3HaKoB
JlnHenHble o [MpakTnyeckm
Hwn3kas Hun3kumu CTpyKTypUpOBaHHbIE
Moaenu nroboe
Pewarowue "
" Bbicokas Bbicokun Okono 1000 CTpyKTypUpOBaHHbIE
AepeBbs
< Ntobble
HenpoHHble cetn - [MpakTnyeckm
. OueHb BbiCcOKasn OueHb BbICOKUN (BKNItOYaAs n3obpaxkeHus,
(deep learning) nroboe

3BYK, TEKCTbI)
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KntoueBble TPEHAbI B obnactn 6oabLLUNX AdHHbIX N aHAJIUTUKA

* PacwupeHune nonb30BaTeNbCKOro onbiTa
[MpedHacmpoeHHsle naHenu 0aHHbIX (03wbopobl) 8CE Yauje 3aMeHAMCA Ha A8MOMAMU3UPOBAHHbIE,

MoBbILLEeHuEe OuHamuyeckue OaHHele, adanmupyemsie K nompebHOCMAM KOHeYHbIX nosab3osamereli
* MNepeson 6ONbLWMX AAHHBIX U TEXHOIOMMI aHaM3a JaHHbIX U3 TPaAMULMOHHbIX LLeHTPOoB 06paboTKu U1
AOCTYNMHOCTU obnayHbIX cpes, Ha GU3NYECcKMe aKTUBbI
* KAcnonb3oBaHWA MasibiX U LUIMPOKUX AaHHBIX A1A NOBbILLEHUA TOYHOCTU aHAIUTUKK
AHQU3 ManbiX U WUpPOKUX OGHHbLIX NO3B0AAEM 0pP2aHU3AUUAM NOBLICUMb MOYHOCMb GHAAUMUKU,
NMoBbiweHue NpPO2HO308 U Ka4ecmeo NPUHAMUSA peweHul
KayecTBad * MacwTabupoBaHMe UCNoIb30BaHUA TexHOOMMM MU B KOpNopaTUBHBIX LIENsAX
‘ * [oCcTpOeHMe 1 UCNONb30BaHWE COCTaBHOM aHaIMTUKK Ha Ba3e MHOXeCTBa Pa3/IyHbIX KOMMOHEHTOB
dHAJINTUKN "
AaHHbIX, aHAIMTUKK U peleHunin B obnactn A
AadHHbIX * Mcnonb30BaHMe MaTpuLpl AaHHbIX B KA4eCTBE NOAAEPHMBAIOLLEN aPXUTEKTYPbl COCTaBHbIX AaHHbIX 1

dHa/IMTUKU

* [laHHble U aHaNIUTUKA KaK 0A4Ha U3 OCHOBHbIX 6M3HEC-¢YHKU,MVI

‘ [MpoHnKHOBeHMe

AdHHbIX 3HayumenbHO ygenu4usaemcsa enusHuUe pykosooumesel omoesn08 OaHHbIX U AHAAUMUKU HA Uenu u
bydyuwee KomnaHuu
B onepaynoHHbIE U . . .
* MpUMmeHeHne NHKeHePHOM aHaNIUTUKKN 41A GOPMMUPOBaAHUA CETEN NPUHATUA CPOYHbIX PELUEHWU B
CTpaTeI'VI'-IeCKI/Ie KOMMepYeCKmUX opraHmu3aumax

npoueccol KOMMaHUn * MacwTabupoBaHue UCNO/b30BaHUA NepeaoBbiX NPakTMK DevOps? B cUCTEMAX NPUHATUA PELLEHUI



AHannTrka 6onbwmnx agaHHbiXx 1 ML. Pe3tome

9 AHanuTMKa MOXET ObITb OnMcaTenbHOW, Npeacka3aTtebHON U NpeanucbiBatoLLen. B ocHoBe
NpeAnuCbiBatOLLLEN M NpeacKa3aTeNbHOWN (MPOrHO3HOW) aHAaAUTUKN NEXNT MalNMHHOE 0byyeHme

2 MawwnHHoe obyyeHne — 3To Habop MeToL0B NOCTPOEHNA MOAeNeN, CNOCOOHbIX 0byyaTbCA, U
aNropuUTMOB A5t UX NOCTPOEHUA N ObyYeHums

9 B ocHoBe MalmHHoro obyueHus nexxumt npouecc CRISP-DM (Cross-Industry Standard Process for
Data Mining)

92  OnpeaeneHbl TPU Kaacca 3ajad MalWMHHOIO 0by4deHus (perpeccus, kKnaccupukaums n
KaacTepu3aums) n TpU Knacca Mogenen (nMHenHble, pellarowe AepeBbs U HEMPOHHbIE CETH)

o  [aHHble 1 aHannTNKa CTaHOBATCA OCHOBHOW BuU3Hec-pyHKLMeNn opraHn3aumm, NpoHuKas
B OMepaLMOHHbIe U CTpaTernyeckme npoLeccbl KOMNaHum
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Bnarogapto 3a BHuUMmaHue!




