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Ycnexm B 061actn cneumanminposaHHoro N

HeWpoHHasnA ceTb, urparowiasn B

Mo

« Mapt 2016 — nobepa Hapg,
MWUPOBbIM YEMMNOHOM

* HenpoHHas ceTb obyyanace,
nrpas cama c cobom ans
yBennyeHms o6 bEmMoB
BXOAHbIX AaHHbIX (NpUHUMN
obyyeHua c NoaAKpenaeHnem,
reinforcement learning)
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BonpocHo-oTBeTHasA

cucTema, NocTpoeHHas

MeToAaMU MaLIMHHOIO

obyyeHusn

* l3BneKaeT OTBETHI M3
6onblKMX 06 BEMOB
CTPYKTYPUPOBAHHbIX
(WordNet) n
HEeCTPYKTYPUPOBAHHbIX
(Wikipedia) aaHHbIx

e ®eBpanb 2011 — nobeaa
B urpe «Jeopardy!»
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ImageNet — 3aaaua

pacno3HaBaHMA 06BHEKTOB Ha

n3obparkeHum

* PewaeTcAa c NOMoLWbo
HEMPOHHbIX CETEN C TOYHOCTbIO,
npeBbilatowen TOYHOCTb
paboTbl YenoBeka

* CpenaH pbIBOK B 061acTu
METOA0B NepeHoca 3HAHUN
MeXKay MoAenamm

e [lpmeHeHnAa B 6ecnnUNOTHbIX
aBToOMObMANAX
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Ycnexm B 061actn cneumanminposaHHoro N

HeWpOoHHbIN PekomeHpaTenbHble cucTemMbl FeHepaTUBHbIe moaenu
MaLUUHHbIN nepesos, * [lpuMeHAOTCA NOBCEMECTHO ANS M aHANIN3 TEKCTa
* End-to-end moaenm pekoMeHgaumin ToBapos, MegUNHOTO * TopoxaeHne n3obpaxeHunm
* O6OLLAN MO KAYecTBY KOHTEHTa, HOBOCTEN, toAel B N MY3bIKK
MOZE/IN Ha OCHOBE COLMA/IbHbIX CETAX, PECTOPaHOB U e [eHepauua TeKcTa no
npasun u AOCTONMPUMEYaTeIbHOCTEN U T.4, n306parkeHuno 1
CTaTUCTUYECKME MOLENN, * [lpumeHeHusn: upsell B puHaHcoBOM n306parkeHns No TEKCTY
KOTOPble Pa3BUBaAUCH C CEKTOpe, KOMMYHMKaLNUK C * [lepeHoc cTuns
cepeanHbl 20-ro BeKa AO/KHNUKaMH e Yart-60Tbl M aBTOMATM3aLMA
*  Wcnonb3ytoT nHbopmauuto ob CnyX6bbl noaaeprKKn
aKTUBHOCTM BCEX NONb30BaTE/NEN e ABTOMaTM3aLMA NOMCKA
Fogess in T B CcepBuCa, a TaKKe aHaNU3npyoT cantoB M®O B nHTEpHETE
gl N;\»;‘ T&iﬁm COLEPKNUMOE PEKOMEHAYEMOrO
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MalwmnHHOe oby4yeHne B
MCKYCCTBE U IN3ANHE
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MHHOE ObyYyeHMe B MCKYCCTBE M An3anHe

;_l -




MawmnHHOoe obydyeHmne B MCKYCCTBE U AM3aMHe

* [eHepaumna my3biKnu U BUOEO
* [eHepauymnAa TEeKCTOB 1 NO33UN

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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MawmnHHOe obydyeHne B MCKYCCTBE U AM3alHe

* [eHepauma HOBbIX CTUEN OAEKAbl N KnacCudMKauma CTUNA
* [lonck ToBapos No doTorpadun




MawmnHHOoe obydyeHmne B MCKYCCTBE U AM3aMHe

* HoBble MHCTPYMEHTbI ANA TBOPYECTBA
* HoBble BO3MOXHoCTU B fashion

* ICKYCCTBEHHbIN MHTENNIEKT HE MOXET NPUAYMbIBAaTb NPUHLUNANANBHO
HOBOE B UCKyCCTBE

e 334a4a aBTOpa — NPUAYMbIBAaTb HOBbIE KOHLUEMNLUMN, @ HE 3aHUMATbCA
PYTUHHOMN paboToun



PekomeHaaTenbHble CUCTEMDI,
MapPKETUHT 1 Meana



NHTepecHble npeanoxeHus

PEKOMEHOYEM

Kynepbl ¥ CUCTEMbI OXNaXKaeHwWs ...

Deepcool NEPTWIN V2

oTr2548 9P

PEKOMEHOYEM

JXKectkume gucku, SSD v ceTeBble H...

Samsung MZ-7KE512BW

XUT NPOOAX

3alnTHbIE NNIEHKU U CTEKNa ANs T...

3awmTHoe cTekno Xiaomi

oTr149 P

Tepputopusa Grohe

TOBAP HELENN - [0 -20%

Jia

SnekTpooborpesaTenu 1 TEMOBbL...

Ballu BOH/CL-07

oT16302P

XUT NPOOAX

[Openu, WwypynosepThl, raikoBepTbl

MHuTepckon OA-123P-01...

CKMAOKWM 00 -10%

Lindposbie ObiTOBbIE METEOCTAHLUMU

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

1013biB 109 NpeanoxeHui

iobutenbckas 3epKanbHas
doTokamepa

banoHet Canon EF/EF-S
O6beKkTMB B KOMMNEKTE, MOLENb
YyTOYHANTE Y NpofaBLa
Matpuua 25.8 Ml (APS-C)
LieT: o

LleHbl 109 Q =+

Canon EOS 750D Kit

oT 32650 P

5o013biBOB 133 npegnoxeHuns

NMiobuTenbckas 3epkanbHas
doTokamepa

banoHet Canon EF/EF-S
O6beKkTnB B KOMMNEKTe, MOAEeb
YTOYHSINTE Yy NpoaaBLa
MaTtpuua 24.7 Ml (APS-C)
LigeT: @

LleHbl 133 Q =+

Canon EOS M10 Kit

ot 212509

4 oT13biBa 89 npepnoxeHnin

doTokaMepa C NogAePIKKON
CMEHHbIX 0O bEKTNBOB

barnoHet Canon EF-M
OO6beKkTUB B KOMMIEKTE, MOAESb
YTOYHSANTE Y NpoAaBLa
MaTpuua 18.5 MMM (APS-C)
LiseT: [ ]

LieHbl 89 Q =+

Canon EOS M6 Kit

ot 38 300 P
no 84940 P

2ot3biBa 105 npegnoxeHui

doTokamepa ¢ noaaepKomn
CMEeHHbIX 0O bEKTNBOB

banoHet Canon EF-M
O6beKkTMB B KOMMNEKTE, MoLeNb
YTOUYHSINTE Yy NpoAaBLa
MaTpuua 25.8 MM (APS-C)
Lsert: LN

LeHbl 105 Q =+



C 3TM TOBapPOM Y4acTo NOoKynatoT

HIPER MP15000

VHMBepcaﬂbele BHELWWHWE aKKYMYNATO...

or 14539

30 oT3biBOB 33 NpepnoxeHus

LiBeT: @

LieHb! 33 Q =+

Apple EarPods (Lightning)

HaywHukn n Bluetooth-rapHuTtypbl

or 1590 P

6 0T3bIBOB 66 NpeanoxeHunin

LigeT:

LieHbl 66 Q =+

CeteBas 3apsaaka Apple

3apsgHble yCTPOCTBA U aganTepsl

oT 642 P

16 npepnoxeHunn

Mpounssogutens: Apple

Tun: ceTeBas 3apagka

Pa3sbem nogkntouenus: for Apple
(Lightning)

LieHb! 16 Q =t

Smart cover Apple

Yexnbl g nnaHweTos

or3080P

4 npepnoxeHus

Mpounssogutenn: Apple
CoBmecTtumocTb: Apple
Tun: smart cover
®yHkums noactasku: Hda
LieeT: ® @

LeHb! 4 Q =t



Amazon

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




Amazon

Recommendations for you in Books

Hands-On
Machine Learning
with Scikit-Learn
& Te?nsorFloyv /Z

WL
” | 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
CAMBRIDGE

_GAYLE LAAKMANN MCDOWELL GéﬁITIUN

EXPERT INSIGHT

Sebastian Raschka
& Vahid Mirjalili

Python
Machine

Learning

Packt



Amazon

Books bESt sellers see more

Copyriptad Mt

JORDAN B
PETERSON

12 RULES
FOR LIFE

AN ANTIDOTE TO CHAOS

arkd e for sty yuars.” T SPECUICR

FOREWORD BY NORMAN DOIDGE

Conyrrmes Materis

FIRE

AND

FURY

INSIDE THE TRUMP
WHITE HOUSE

MICHAEL WOLFF

CREATOR OF CAPTAIN UNDERPANTS

2 ~ COPIES SOLD!

CUOKBOOK

EASTRECPES FOR FAST & AT VEAS

NEW YORK TIMES
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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

* bonbluoe pa3sHoobpasMe NoJI0K peKomeHdaunin: nepcoHanbHble/
nonyasipHble TOBapbl B UHTEPECHbIX KaTeropmax, NonynapHbie
KaTeropmm, noxoxume Ha HeJaBHO NPOCMOTPEHHbIE, akceccyapbl K
HefaBHO KYMNJIEHHbIM U T.A.

* PekomeHpaumm aatoT 35% oT BCexX NOKYMNOK



Netflix

House of Cards

k 13 TV-MA 1

‘|1 |HOUSE= &

Breaking
Bad




Netflix

Because you watched New Girl

TV Mysteries

lE'.'EMGE%

Irreverent TV Shows




Netflix

* [lepcoHanbHble peKomeHdaLUun rno Kateropuam n dunbmam/
cepuanam c MHTepnpeTaumamu (Bam NnoHpaBmiocb A, NnosTomy
nocmoTpuTe B)

* 75% npocmoTpoB — HBaarogapa pekomeHaaumam



Ilpyrne npmmepbl

* Spotify: popmunpoBaHmMe NepcoHabHbIX NAENUINCTOB HA OCHOBE
NOUNCKA MNOXOXUX NoNb3oBaTenem

* Youtube: pekomeHaaumm npnHocat 60% oT Bcex NpOCMOTPOB



PekomeHaaTeibHble CUCTEMbI

* [lepcoHanbHble NpPeasoXKeHMs AN1A KaxKA0ro noab3oBaTesna Ha
OocHoBe 601bLIOro Yncna pakropos

* YYET CTaTUCTMKM NO BCEM MONb30BATENAM CEPBUCA
* HoBbIY B3rnAa Ha MapKeTUHr

* PaboTa mapKeTonora — npaBuU/bHOE NCMO/Ib3OBAHMUE
PEKOMEHAATEeNbHbIX MEXaHM3MOB, BbIOOP KaHanoB AN
B3aumogaenctana MU n nonb3oBaTtenen



Y1o mewiaer

ropoacCKUM XXeJie3HbIM
Aoporam

JXene3Has gopora - 370 He TO/IbKO
PenbChbl U WNanbl AN nepeBo3Ku...

I‘ ’I

Mo4eMy HacTosIKe NAepPbI
AOMKHbI YMETb AyMaTb
Mep/IeHHO

EcTb u3BecTHas (HO, BO3MOXHO,
anokpudunyeckas) UICTopus o
TOM, KaK Teopus
OTHOCUTENbHOCTU NPULLNA B
ronosy Anb6epTy SNHLITENHY,
KOrJa oH exan Ha Benocunege.
FoBopsT, YTo YoppeH baddertT
YMTAET He MeHbLLe LeCTN 4aco...

I‘ ’I

MaremaTuku
o6birpanu
6yKMeKepoB

BykmekepoB MOXHO 06bIrpaTh,
€CNKN YYeCTb, YTO OHU MHOrAa
BbICTABNAIOT HE CaMble
BbIroAHble AN cebs
KO3dPUUMEHTbI, YTOObI CHU3UTB
pUCKW. MexayHapoaHas rpyn...

I‘ ’I

PekomeHaaUMM KOHTEHTa

13 ciopnpusos
HeanTULLHON
KOMMNaHUM

OtpaboTaB MHOro neT B
KOMMaHUAX, 3aHNMAIOLLIMXCA
pa3paboTKoi NporpaMmMHoOro
obecneyeHus Ha 3aKas, HeBONbHO
HauMHaellb 3aAyMbIBaTbCA — a Kak
BCE-TaKM BbIrNSAMT BCA 3Ta CyeTacC...

XABPAXABP ] r'7



PekomeHaaUMM KOHTEHTa

* MegnmnHbin bym NpmMBOAUT K B3PbIBHOMY POCTY 06 BEMOB
MHPOPMaALNN B CETU

* PeKomeHaaTeibHble CUCTEMbI MOMOTaOT OPUEHTUPOBATLCS
* 1N aBTOPOB — MOWUCK LLeneBon ayantopmu

* [MnoHepbl B Knutae — Toutiao (6bonee 100 MMNAMOHOB aKTUBHbIX
NnoJsib3oBaTeNeN) n apyrue nnathopmol



b/3HEeC N aBTOMaTM3aUMA



ABTOMaTM4ecKaa moaepaumna

e CepBUC OH/IANH-3HAKOMCTB

* doT0 B Nnpodunne He AO0/IKHO coAepKaTb IPOTUKY N HE AONKHO ObITb
doTorpadmen 3HaMeHNTOCTH

* ToyHOCTb 88%
* JKOHOMMA NopAAKa Sl 000,000 B roa

8‘



PekomeHaaTeibHble CUCTEMbI

* [pnmep: KpynHbin BaHK, 6osblUe MUNIMOHA KANEHTOB
* bonee 10 npoayKToB

* KaHanbl: sms, e-mail, 3BOHOK, yBegomneHne B OHNanH-baHKe, ...

* YBennyeHue LTV: up-sell/cross-sell
* Knaccmnyeckmm nogxon: cermeHTaumnsa KAMeHTos

e lobaBneHmne nepcoHannsaumm: +13% noxoaa



[lpeackasaHMe OTTOKA

* KnneHTt yweén, ecam He nonb3oBasaca ycnyramm 6onblie N gHen

* Mogenb MOXKeT npeacKkasaTb, KTO YUAET yepes 1-2 Heaenu

* [1na Ton-5% 3anyckaeTca KamnaHuA no yaep*aHuto

* Knaccunyeckue noaxon: arpermpoBaHHble AaHHble U NPOCTbie Moaenu

* AHann3 6ONbLUNX MAaCCUBOB AAHHbIX U C/IOXKHbIE HEJIMHEUHbIE
moaenn pgatot npupoct ot 10% no 20% no lift-10%



ABTOMATU3aLUMNA CUCTEMbI OXNaXKaAeHNA

OAHa M3 rNaBHbIX KOMMOHEHT AaTa-uUeHTpPpa — CUCTEMaA OXNaXKAEHNA

Pe3ynbTaT paboTbl cUCTEMbI CIOXKHbIM 0O6Pa30M 3aBUCUT OT €€ NnapameTpoB

Heobxoaumo 6bICTPO afanTUpoBaTbCA Noa USMEHEeHUe yc1oBuiA (Harpyska Ha cepBepsbl, noroaa)
* Bce paTa-ueHTpbl pa3Hble — 3BPUCTUYECKUE NPaBMaa OAHOIO LieHTpa He paboTatloT B Apyrom

* MawunHHOe o0byYyeHne NO3BOINNO COKPATUTL 3aTPaTbl 3/IEKTPUYECTBA Ha oxnaxkaeHne Ha 40%

High PUE ML Control On ML Control Off

/ \

Low PUE




BbinaaBKa cTanu

* Moaenb npeackasblBaeT, NOAYYUTCA /TN
Tpebyembit XMMUYECKNIN COCTAB B
pe3ynbTaTe NAaBKu

e CoKpauliaet pacxo deppocnnaBoB Ha 5%
* JKOHOMMA A0 23 M/IH. pyb. B mecaL,

* COBMECTHbIN NPOeKT AHAEKca n
MarHMTOropCcKoro MeTanlypru4eckoro
KOMbKHaTa




MalwmnHHoe obyyeHme B topUCnpyaeHUNN

* [loncK 6IM3KNX Aen u matepmnasnos

* [lpoBepKa AOroBOPOB, ONTUMMU3ALNA NPABOBbLIX TEKCTOB
e ABTOMaTM3auma NPUHATUA PELLEHNI B cyae

* BbiABneHue npobnem n TpeHA0B

* [IpaBoBble BONpPOCbl: 06paboTKa 1 nepegava 60blWINX AAHHbIX,
NnepcoHasibHble AaHHblEe, TBOPYECTBO, aBTOMUNOTDI



JKOHOMMYEeCcKme Bbl30OBbI

* Co3aHMe HOBbIX OTpac/ien SKOHOMUKMU
* JINYyHbIEe NOMOLLHUNKH
* [lepcoHNPUUMPOBAHHAA MeaNLIMHA
* [nbkana chepa ycnyr

* OTMUMpaHne paaa npodpeccmm
e lanbHOGOMNLMKHK
* Boautenn Takcu
* [InnoTbl CamoneTos
* OnepaTtopbl KONN-LEHTPOB




MalnHHOEe 0by4yeHre B SKOHOMMUKE U
COUMONOrUU

* PUHAHCbI N PUHTEX: aHANM3 TPAH3AKLUMOHHbIX M MOBEAEHYECKMX
AaHHbIX, 0bHapyXeHne dpoaa

e CTpaxoBaHue: NpeackasaHme BepOATHOCTM aBapmm NO AAHHbIM C
NaTYNKoB aBTomobumns

* OueHKa MHEHUN N TPEHAOB: aHa/IM3 AaHHbIX COLUMANbHbIX CETEN,
dopyMOB, HOBOCTHbIX PecypcoB

e Data-driven npuHaTUE pelieHnm




MalwunHHoe obyyeHmne B HR



MawmnHHoe obyyeHme B HR

* [loncKk KaHaMOATOB U NpeacKasaHMe ncxoaa cobecenoBaHmA
* [TomoLb Npn poTaummn

* [lpeackasaHue yxoaa COTpyaAHUKA

* AHann3 BHYTPEHHUX GOPYMOB, BblaeneHune anob



[lpeackasaHne yBoNbHEeHUA

Attrition BusinessTravel DailyRate Department DistanceFromHome Education

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




[lpeackasaHne yBoNbHEeHUA

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

[1] 0.8767773

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

## pred

## Attrition No Yes [[1]1$recall
#H# No 167 15 [1] 0.6206897
## Yes 11 18 '

[[1]]$precision
[1] 0.5454545

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



[lpeacKka3zaHme yBOJ/IbHEHWA

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
)
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AHa/IN3 OT3bIBOB OT COTPYAHMKOB

* Google: Kaxkabin roa COTPYAHUKU NPOXOAAT ONPOC, rAe COTPYAHMKU
OTBEYaloT Ha BOMPOChI O MeHeaKepax

* /13 0T3bIBOB MOXHO BblAE/NTb XapaKTEPUCTUKUN, NPUCYLLNE XOPOLLUM
N NNIOXMM MEHeaXKepam



AHaNM3 OT3bIBOB OT COTPYAHWKOB

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



AHaNM3 OT3bIBOB OT COTPYAHWKOB

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



Pesrome

* CoBpeMeHHble MeToAbl MallMHHOro 0by4yeHus No3BoAAIOT
reHepupoBaTb KAPTUHbI U TEKCTbl, BOCMPOM3BOASA YrKe CcyLLecTBytoLme
CTUNN

* PekomeHaaTeNbHblE CUCTEMbI — HOBbIW CNOCO6 NepcoHanmsaunm
npeasioXeHNUN N KOHTEHTA

* ABTOMATMU3aLMA NPOLLECCOB 3a CYET 0OyYeHUs Ha BonbLIMX OO BEMAX
AaHHbIX

* HR-aHaNUTUKA — NOUCK HETPUBMAJIbHbIX 3aKOHOMEPHOCTEMN



