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Ycnexun B 061acTu cneunanmmpoBaHHoro Vi

HelipoHHasn ceTb, urpatowian B lo

MapT2016 — nobepa Hag,
MUPOBbIM YEMMMOHOM
HelpoHHaA ceTb obyyanacs,
nrpas cama c cobom ansa
yBennyeHna ob Emos
BXOAHbIX AaHHbIX (MpMHUMN
obyyeHnA c NogKpenNeHNEM,
reinforcement learning)
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ImageNet — 3agaua

pacrno3HaBaHMA 06 BHEKTOB Ha

N300 parKeHnm

* PewaeTtcAa c nomoLsio
HEeWPOHHbIX CETEN C TOYHOCTbIO,
NpeBbIWAOWEN TOYHOCTb
paboTbl YesnoBeKa

 CpaenaH pbIBOK B 0b6nactu
METOA0B NepPeHOoca 3HAHUM
MEXKAY Moaenamm

* [lpmeHeHnA B 6ecnUNoTHbIX
aBTOMObUNIAX
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Ycnexun B 061acTu cneunanmmpoBaHHoro Vi

HelpoHHbIN PekomeHpaaTeNlbHble CUCTEMDbI leHepaTUBHbIe moaenun
MaLUUHHbIW nepeBog, * [lpuMeHAITCA NOBCEMECTHO AN M aHa/n3 TEeKCTa
* End-to-end mogenu peKkomeHJaumMn ToBapos, MeANNHOro * [lopoxaeHune n3obparkeHnn
« O60LWAM MO KauecTBy KOHTEHTA, HOBOCTEN, NOAEN B N MY3bIKU
MOAENN Ha OCHOBE COLMANbHbIX CETAX, PECTOPaHOB U e [eHepaumsa TEKCTa No
npasui u AOCTONPUMEeYaTeNlbHOCTEN U T.A. N306parKeHnto 1
CTAaTUCTMYECKME MOZENM, * [MpumeHeHuna: upsell B puHaHcoBOM 306 pa*keHnA No TeKcTy
KOTOPbIE Pa3BMBAANCH C CEKTOpe, KOMMYHUKALWUN C e [lepeHoc cTuAA
cepegmnHbl 20-ro BeKa AO/NKHUKamu * YaTt-60Tbl M aBTOMATU3ALMSA
*  Wcnonb3yoT nHbopmauymto 0b CNYKObl NOAAEPHKKN
aKTMBHOCTU BCEX NO/Ib3OBATE/IEN * ABTOMATM3aLMA NOUCKA
Pogess in T CepBuCa, a TaKKe aHa/IN3npyoT canToB M®O B nHTepHeTe
Stahsked Newed 1{5 r cofepMmoe peKkoMeHayemoro
cﬁ; o KOHTEHTa
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MalwmnHHOe obyyeHme B
MCKYCCTBE U AM3aNHe



VYCCTBE N AMN3aNHE

MalnHHoe o0by4yeHne B UCK




MawmnHHOEe oby4yeHMe B NMCKYCCTBE U AM3aMHE

* [eHepaUMa My3blKU N BUAEO
* [eHepaunAa TEeKCTOB 1 N0O33UMN

VIOLA:

Why, Salisbury must find his flesh and thought

That which I am not aps, not a man and in fire,

To show the reining of the raven and the wars

To grace my hand reproach within, and not a fair are hand,
That Caesar and my goodly father's world;

When I was heaven of presence and our fleets,

We spare with hours, but cut thy council I am great,
Murdered and by thy master's ready there

My power to give thee but so much as hell:

Some service in the noble bondman here,

Would show him to her wine.

KING LEAR:

0, if you were a feeble sight, the courtesy of your law,
Your sight and several breath, will wear the gods

With his heads, and my hands are wonder'd at the deeds,
So drop upon your lordship's head, and your opinion
Shall be against your honour.
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MawmnHHOEe oby4yeHMe B NMCKYCCTBE U AM3aMHE

* [eHepauua HOBbIX CTUNEN oaeXdbl U KnacCudUKaALMA CTUANA
* [lonck ToBapoB No poTorpadpun




MawmnHHOEe oby4yeHMe B NMCKYCCTBE U AM3aMHE

* HoBble MHCTPYMEHTbI ANA TBOPYECTBA
* HoBble BO3MOXHOCTU B fashion

* ICKYCCTBEHHbIN MHTENNEKT HE MOMKET NPUAYMbIBAaTb MPUHLMNNANBHO
HOBOE B UCKYCCTBE

e 334a4a aBTOpa — NPUAYMbIBATb HOBblE€ KOHLEMLMKU, @ HE 3aHUMATbCH
PYTUHHOW paboToun



PeKkomeHaaTe/ibHble CUCTEeMbI,
MapPKeTUHI N Meana



NHTepecHble npeanoxeHus

PEKOMEHAYEM

Kynepbl 1 cucTeMbl OXNaXxaeHus a...

Deepcool NEPTWIN V2

or2548 P

PEKOMEHOYEM

XKectkume gucku, SSD u ceTeBble H...

Samsung MZ-7KE512BW

XUT NPOAAX

3aU.LVITHbIe nneHKn n crtekna gna ...
3awmTHoe cTekno Xiaomi

oTr149P

Tepputopusa Grohe

TOBAP HEOENN - [0 -20%

S a

3neKTp0060rpeBaTenM M TENNOBbLL...

Ballu BOH/CL-07

oTr16302P

XUT NPOOAX

[Openu, wypynosepTbl, raikoBepTbl

WHTepckon JA-129P-01...

CKMAKWM 0o -10%

Lindpposbie GbITOBbIE METEOCTAHLMK

Oregon Scientific LW301

oT 8990 P

PEKOMEHAYEM

JKectkume gucku, SSD v ceTeBble H...

Samsung MZ-7KE1TOBW



NMNoxoxxmne ToBapbl

Canon EOS 200D Kit

oT 32390 P

1ot3biB 109 npeanoxeHni

JTobuTtenbckas 3epkanbHas
doTokamepa

banoHet Canon EF/EF-S
O6beKTUB B KOMM/EKTE, MOAESb
YTOUHSANTE Y NpoJaBLa
MaTpuua 25.8 MI1 (APS-C)
LiseT: o

LleHbl 109 Q =+

Canon EOS 750D Kit

oT 32650 P

5o0T13biBOB 133 npeanoxexus

JTobuTtenbckasa 3epkanbHas
doTokamepa

Banonet Canon EF/EF-S
O6bEKTUB B KOMMIEKTE, MOJEsb
YTOYHSANTE Y NpoaaBLa
Matpuua 24.7 MIN (APS-C)
LigeT: @

LleHb! 133 QO :=#

Canon EOS M10 Kit

ot 21250 P

4 o13bIBa 89 npepnoXxxeHnn

doTokamepa ¢ noaaepxKon
CMEHHbIX 0O bEKTNBOB

baroHet Canon EF-M
OObeKkTUB B KOMMEKTE, MOAESb
yTOYHANTE y NpoaasLa
Matpwuua 18.5 Ml (APS-C)
LiseT: o

LieHbl 89 Q =+

Canon EOS M6 Kit

ot 38 300 P
F0 84940 £

2o0t3biBa 105 npennoxeHui

doTokamMepa € NoaaepP KoM
CMEHHbIX 0O bEKTNBOB

BaroHet Canon EF-M
O6bekTMB B KOMMNEKTE, MOLENb
YTOYHSINTE Yy NpoAaBLa
MaTtpuua 25.8 Ml (APS-C)
LiseT: L )

LleHbl 105 Q =+



C 3TM TOBapPOM Y4acTo NOKynatoT

HIPER MP15000

YHMBepCanbHble BHELLHME akKKyMYSTO...

ot 1453 P

30 oT3bIBOB 33 npeanoxeHus

LigeT: @

LeHbl 33 Q =t

Apple EarPods (Lightning)

HaywHukn n Bluetooth-rapHuTtypbl

ot 1590 P

6 0T3bIBOB 66 NpeanoXxeHun

LigerT:

LieHbl 66 Q :=#

CeTteBas 3apsgka Apple

3apsagHble YCTPOWCTBA 1 aganTepsbl

oT 6429

16 npepnoXxxeHnn

Mpounzsogutens: Apple

Tun: ceTeBas 3apsgka

Paszbem nogkntouenus: for Apple
(Lightning)

LeHbl 16 Q =%

Smart cover Apple

Yexnbl 4na NNaHLWeToB

or3080%P

4 npepnoxeHus

Mpounzsogutens: Apple
CoBmecTumocTb: Apple
Tun: smart cover
dyHKUMs noacTaBku: [a
LeeT: ® @

LleHbl 4 Q =%



Amazon

Try Amazon Prime today and get unlimited fast, FREE shipping see more




Amazon

Recommendations for you in Books

EXPERT INSIGHT

Sebastian Raschka
& Vahid Mirjalili

Python
Machine

Hands-On
Machine Learning
with Scikit-Learn
& TensorFlo.yxi éf

Learning

_PETER FLACH
Machine Learning

The Art and Science of Algorithms

Machine Learning

A Probabilistic Perspective

that Make Sense of Data

Aurélien Géron Kevin P. Murphy _ GAYLE LAAKMANN MCDOWELL G-Ebmo"

CAMBRIDGE




Amazon

Comyrupad Mt
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AN ANTIDOTE TO CHAOS YOUR GR¢
AND START L
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Amazon

Most wished for in Video Games see more
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Amazon

Home & Kitchen best sellers see more
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Amazon

* bonbwoe pasHoobpasre N0NOK peKoMeHAALMNMN:
nepcoHasbHble/NonNyAApHbIe TOBaPbl B UHTEPECHbIX KaTeropusx,
NonNyAspHble KaTeropum, NOXo*KMe Ha HeJLaBHO MPOCMOTPEHHbIE,
aKkceccyapbl K He4aBHO KYMNJIEHHbIM U T.A.

* PeKomeHaauuun aatoT 35% OT BCeX MOKYMOK



Netflix

House of Cards - NETELIX
k 2013 TV-MA /

Breaking
Bad




Netflix

Because you watched New Girl

TV Mysteries

ll"'n’Em'El:"g%ts

Irreverent TV Shows




Netflix

* [lepcoHanbHble peKoMeHOaLUMM NO KaTEFTOPUAM U
dmnbmam/cepunanam c nHTepnpeTaumnamm (Bam noHpaBmnaocCh A,
NnosTomy nocmoTpuTe B)

* 75% npocmoTpoB — HBaarogapsa pekomeHgaumnam



[lpyrme npmumepsil

* Spotify: popmunpoBaHme nepcoHasbHbIX NJIENANCTOB HA OCHOBE
NOUCKa MNOXOXXMX NO/Ib30BaTe1Ien

* Youtube: pekomeHaaunmn npnHocat 60% ot Bcex NpocMoTpoOB



PekomeHaaTe/ibHble CUCTEMBI

* [lepcoHanbHble NPeANOKEHNA ANA KaXKA0ro nosib30BaTe sl Ha OCHOBE
6onblIOro Yncna pakTopos

* YYeT CTaTUCTUKU NO BCEM NONb30BaTENAM CEepBMUCa
* HoBbIW B3rN1A4, HAQ MAPKETUHT

* PaboTta mapKkeTonora — nNpaBuM/bHOE UCMO/Ib30BaHME
PEKOMEHAATEe/IbHbIX MEXaHM3MOB, BbIOOp KaHA/0B A/iA
B3anmoaeunctsma UM n nonb3osatenen
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Y1o mewaer
ropoAacKuUM Xesne3HbiM
poporam

JKene3Has gopora - 370 He TO/IbKO
pPenbChbl U WNanbl ANng nepeBo3kKu

Mo4eMy HacTosiue NaepbI
AOMKHbI YMETb AyMaTb
Mep/IeHHO

EcTb n3BecTtHas (Ho, BO3MOXHO,
anokpudunyeckas) UICTopms o
TOM, KaK Teopus
OTHOCUTENbHOCTU NPULLNA B
ronosy Anb6epTy SNHLITENHY,
KorJa OH exan Ha Benocunege.
loBopsT, uTo YoppeH badpderr
YMTaeT He MeHbLLUe LWeCTU Yaco...

I‘ ’I

MartemaTukm
o6birpanu
6yKMeKepoB

BykmekepoB MOXHO 06bIrpaTh,
€C/IN y4ecCTb, YTO OHU MHOorAa
BbICTABNAIOT HE CaMble
BbIrogHble ans cebs
KO3pDULMEHTbI, YTOObI CHU3UTL
puckun. MexayHapogHas rpyn...

I‘ ’I

PekomeHAaUMM KOHTEHTA

13 ciopnpusos
HeanTULLHON
KOMMNaHuu

OtpaboTaB MHOro neT B
KOMMaHWUAX, 3aHNMAIOLLIMXCS
pa3paboTKo NPorpamMmMHoOro
obecneyeHns Ha 3aKas, HEBOIbHO
HauMHaellb 3aAyMbIBaTbCA — a Kak
BCE-TaKM BbIrNSAMT BCA 3Ta CyeTacC...

XABPAXABP i g



PekomeHAaUMM KOHTEHTA

* MeannHbin 6ym NpmMBOAUT K B3PbIBHOMY POCTY OO bEMOB
MHOOPMALMKN B CETU

* PekomeHaaTte/ibHble CUCTeMbl MOMOTAIOT OPHUEHTUPOBATLCA

e 1N aBTOPOB — MOWUCK LLleNeBOW ayanTopumn

* [MnoHepbl B Kntae — Toutiao (bonee 100 MMNNMOHOB aKTUBHbIX
nonb3oBaTtenen) n gpyrune nnathopmol



b/3HEeC N aBTOMAaTU3aLLMA



ABTOMaTMYeCKaa moaepauma

e CepBUC OH/TAUH-3HAaKOMCTB

 ®oTo B Npodune He A0NKHO COAEPHKAaTb IPOTUKY U HE AO/IKHO ObITb
doTorpadpmen 3HaMeHUTOCTH

* TouHoCTb 88%
* SKoHoMmMA nopagka $S1,000,000 B roa,
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PekomeHaaTe/ibHble CUCTEMBI

* [Mpnmep: KpynHbIK 6aHK, bonblle MUAIMOHA KNIMEHTOB
* bonee 10 npoayKToB

e KaHanbl: sms, e-mail, 3BOHOK, yBegom/ieHUe B OHNanH-6aHKe, ...

* YBenunyeHue LTV: up-sell/cross-sell
e Knaccmyecknm noaxon: cermeHTauma KAMeHTosB
e [lobaBneHue nepcoHanmsaummn: +13% noxona



[lpeackasaHme OTTOKa

* KnmenT yweén, ecam He nonb3osBanca ycayramm 6onblie N gHen
 Moaenb MoXKeT npeackasaTb, KTO YUAET yepes 1-2 Heaenu

* [1na Ton-5% 3anyckaeTcA KamnaHuA No yaeprKaHUto

* Knaccmyeckme noaxoa: arpernpoBaHHble AaHHble M NPOCTble Moaenu

* AHann3 60NbLLIMX MAaCCUBOB AAHHbIX U CNOXKHblE HE/IMHENHDbIE
moaenu aatot npupoct ot 10% oo 20% no lift-10%



ABTOMATM3A LA CUCTEMbBI OXJ1arRAEHWNA

OAHa U3 raBHbIX KOMMOHEHT AaTa-UeHTpa — CUCTEMA OXNaXKAeHUA

Pe3ynbraT paboTbl CUCTEMBI C/TIOXKHbIM 06Pa30M 3aBUCUT OT €€ NapamMeTpoB

Heobxoanmo bbIcTpo aganTUpoBaThCA NOA, U3SMEHEHME YCN0BUI (Harpyska Ha cepBepbl, Noroaa)

Bce gaTa-UeHTpPbl pasHble — 3BPUCTUYECKME NPaBU/Ia OAHOTO LEeHTpa He paboTatoT B ApYyrom

* MalwmnHHOEe 0b6y4yeHne NO3BOIN/IO COKPATUTb 3aTPaTbl 3/1IEKTPUYECTBA Ha OxNaxKaeHne Ha 40%

High PUE ML Control On ML Control Off

/ N\

Low PUE




BbinaBKa CTau

* Moaenb npeackasbiBaeT, MNOYYUTCA NN
TpebyembIn XUMNYECKUN COCTaB B
pe3ynbTaTe NNaBKK

e CoKpalaetT pacxoa ¢deppocnnaBoB Ha 5%
e JKOHOMMA A0 23 MAH. pyb. B mecAL,

* CoBMECTHbIM NPOEKT AHAEeKCca U
MarHMTOropcKkoro meTannypruyeckoro
KombunHara




MalwmnHHOe obyyeHne B ropUCnpyaeHLUNN

* [ToncK 6AN3KNX Aen n maTepmanos
* [l[poBepKa AOroBOpPOB, ONTUMMN3ALIMA NPABOBbLIX TEKCTOB
* ABTOMaTM3auma NPUHATUA PELLEHUN B CYyAeE

* BbiaBneHme npobnem n TpeHA0B

* [IpaBoBblie BONpOCbl: 06paboTKa 1 nepegaya 60abLIMNX AAHHDbIX,
NnepcoHanbHble AaHHble, TBOPYECTBO, aBTOMWUAOTbI



JKOHOMMYEeCKMe Bbl3OBbI

* Co3aaHUe HOBbIX OTpac/ieN SKOHOMUKU
* JINYHbIE NOMOLLHUKMU
e [lepcoHMdUUNPOBAHHAA MeNLIMHA
* [MbKaa chepa ycnyr

* OTMUMpaHue paga npodeccuu
e 1anbHOOOULLNKHK
* Boautenun takcu
* [InnoTbl cCamoneTos
* OnepaTopbl KONN-LEHTPOB




MallnHHOEe 0by4yeHne B SKOHOMUKE U
COLUMONOTUM

* PMHAHCbI N PUHTEX: aHANN3 TPAH3AKLUMOHHbBIX M NOBEAEHYECKUX
NaHHbIX, 0bHapyXeHue dpoaa

e CTpaxoBaHuMe: npeacKkasaHmne BePOATHOCTM aBapuUKM Mo AAHHbIM C
AaTYNKOB aBTOMODOUANA

* OueHKa MHEeHUN U TPEeHO,0B: aHa/N3 AaHHbIX COLMA/IbHbIX CeTen,
$bOpPYMOB, HOBOCTHbIX PeCcypcoB

* Data-driven npuHaTue peweHnm




MawunHHoe obydyeHune B HR



MawmnHHoe obyyeHme B HR

* [lonck KaHANAaToB N NPeacKa3aHmne ncxoaa cobecenoBaHuUA
* [TomoLb Npu poTaummn
* [lpeacKasaHue yxoaa COTPYAHUKA

* AHaNN3 BHYTPEHHUX GOPYMOB, BbleneHUne Kanob



[lpegcKkasaHMe yBOJIbHEHUA

41 | Yes Travel_Rarely 1102 | Sales 1 2 | Life Science

49 | No Travel_Frequently 279 | Research & 8 1 | Life Science
Development

37 | Yes Travel_Rarely 1373 | Research & 2 2 | Other
Development

33 | No Travel_Frequently 1392 | Research & 3 4 | Life Science
Development

27 | No Travel_Rarely 591 | Research & 2 1 | Medical
Development

32 | No Travel_Frequently 1005 | Research & 2 2 | Life Science
Development

59 | No Travel_Rarely 1324 | Research & 3 3 | Medical
Development

http://www.business-science.io/business/2017/09/18/hr employee attrition.html




[lpegcKkasaHMe yBOJIbHEHUA

[[1]]
[[1]]1$accuracy

[1] 0.8767773

[[1]]1$misclassification_rate
[1] 0.1232227

##t pred
## Attriti No Y

prrrom e Tes [[1]]1$recall
- o 1671 [1] 0.6206897
## Yes 11 18 ;

[[1]]$precision
[1] 0.5454545

[[1]1]1$null_error_rate
[1] 0.7914692



[lpegcKkasaHMe yBOJIbHEHUA

Case: 1 Case: 10
Label: No Label: No
Probability: 0.78 Probability: 0.70
TrainingTimesLastYear _ TrainingTimesLastYear _
EnvironmentSatisfaction l StockOptionLevel _
Gender = Female I BusinessTravel = Travel_Rarely -
Age I HourlyRate I
0e+00 1e-04 2e-04 -6e-06 -3e-06 0e+00 3e-06 6e-06
Case: 2 Case: 3
Label: No Label: Yes
Probability: 0.94 Probability: 0.96
overtime =No | TrainingTimesLastvear [ R
TrainingTimesLastYear - JobRole = Laboratory Technician _
BusinessTravel = Travel Rarely - BusinessTravel = Travel Rarely -
YearsAtCompany I DistanceFromHome l

0.0e+00 5.0e-07 1.0e-06 1.5e-06 0.0e+00 5.0e-06 1.0e-05 1.5e-05



[lpegcKkasaHMe yBOJIbHEHUA

TrainingTimesLastYear
Department = Sales

BusinessTravel = Travel_Rarely

Feature

DistanceFromHome

StockOptionLevel
OverTime = No
TotalWorkingYears
HourlyRate

Case: 4
Label: No
Probability: 0.97

0e+00 1e-11 2e-11 3e-11 4e-11

Case: 6
Label: No
Probability: 0.97

0e+00 1e-08 2e-08 3e-08

JobSatisfaction
TrainingTimesLastYear
YearsInCurrentRole

BusinessTravel = Travel_Rarely

OverTime = Yes
JobRole = Research Scientist
YearsSincelLastPromotion

Age

Case: 5
Label: No
Probability: 0.89

-4e-06 -2e-06 0e+00 2e-06
Case: 7
Label: Yes

Probability: 0.86

0.0e+00 4.0e-10 8.0e-10 1.2e-09



[lpegcKkasaHMe yBOJIbHEHUA

Prevalance of Over Time is Higher in Attrition = Yes
Suggests that increased overtime is related to higher attrition

1.0

OverTime
o
[6)]

0.0

Attrition



[lpeackasaHue yBoJibHEHUA

Attrition Varies By Job Role

Sales Rep, Lab Tech, HR, Sales Exec, and Research Scientist have much higher turnover

Sales Representative

Laboratory Technician

Human Resources

Sales Executive

Research Scientist

JobRole

Manufacturing Director

Healthcare Representative

Manager

Research Director

0.50 0.75 1.00
Attrition Percentage (Yes / Total)

o
o
o
o
[¥)
(3



AHaNN3 OT3bIBOB OT COTPYAHMKOB

* Google: KaxAabl rog, COTPYAHUKN NPOXOAAT ONPOC, IAE COTPYAHUKM
OTBEYatoT Ha BOMPOCbI O MeHeaKepax

* /13 0T3bIBOB MOXHO BblAENNUTb XapaKTEPUCTUKN, MPUCYLLUNE XOPOLLINM
N MAOXUM MEeHeaXepam



AHaNN3 OT3bIBOB OT COTPYAHMKOB

What makes a good manager?

= Good at coaching employees

= Empowers teams without micro-managing

= Cares about their teams, supports work-life balance

= Productive and results orientated

= Good communicator

= Helps staff with career development

= Has a clear vision and strategy for their teams

= Has important technical skills, and can advise their teams on technical issues

Source: Google



AHaNN3 OT3bIBOB OT COTPYAHMKOB

Signs that managers are struggling

They have had a tough transition into the manager role, perhaps because they have been
hired externally or without training support.

They lack a consistent approach to performance management. They may be unaware of
Google’s performance management approach.

They don’t support career development, or may equate career development with promotion.

They expect authority and respect as a result of their position, rather than by earning it.

They spend too little time on managing and communicating

Source: Google



Pestome

* COBpeMeHHbIe meToabl MalLIMHHOTIO O6V‘—I€HVIH NMNO3BONAIOT
reHepunpoBaTb KAPTUHbI N TEKCTbI, BOCMPOMN3BOAA YKe CyleCTByroLine
CTUIU

* PekomeHpaaTeibHble CUCTEMbI — HOBbIWM CNOCO6 NepCcoHann3aLumn
npeanoKeHUM U KOHTEHTa

* ABTOMAaTU3aLUMA NMPOLLECCOB 3a CYET 0O6yyeHnA Ha bonbmMx 0H6HBEMAX
NAaHHbIX

* HR-aHanUTUKa — NOUCK HETPUBMANbHbBIX 3aKOHOMEPHOCTEN



