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Agenda

byoer:
e HemHoro ucropumn A
e W n obnako, 4To ckpbiBaeTcd 3a marmen TensorFlow
e Kencbl 3 bmusHeca
e Kak no3Hakomutbca ¢ ML

He Oyper:

e pasbop koga
® [Orpy>XeHue B Bblll.MaT

Bonpocbkl MOXHO 3aaaBaTh No xoay Aoknaaa.



About the speaker:

JTososckon Cepreu

HauyanbHuk otaena UT pszaHckoro domnnana PIC.
OnbIT B pa3Hbix obnactax UT 7 net

OnbIT B cuctemax M 1,5 ropa.
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Mny6okoe
Obyuenne




I BO BpemeHMw.

AnaH TblopWHT.

B 1950 roay
cchopmynuposan
nonsaTtune N,
UMUTALNOHHYIO
Urpy 1 No3xe TecT
TblopuHra

Butanun Cracpees.

B 60-e paboTtan Hag
MPOEKTOM MalLLVHbI
nmuTHpytowen paboty
MO3ra XXMBOTHOTO.

He pabotan ¢ . HO! B Hauane 2
nonoBuHbl XX Beka caenan MK
nepcoHarnbHbIM 1 gan
BO3MOXHOCTb Ka)XOAOMY KYMnnTb ero.



TecT TblOpUHra

3apada cyabu: onpeaenvTb KTo MallvHa
3agada MaluuHbI: 3anyTaTth Cyabio

3apaya urpoka-dyenoseka: He gaTb
3anyTartb Cyablo.




N B nnuax cerogHs.

bountca UA. Beput B 3axBat BepuT, uto B I cnaceHne

MUpa TepMUHaTopamm YyenosevecTBa. [0OBOPUT UTO
cosgan ceTky Ha 7 MnpAa
HENPOHOB

He Bepart. Jenator.



3HaKombTecCh. [1epBbIn, KTO NpoLuen TecT ThlopuHra.

Bcerna 13 net. Ogecca. O4eHb MHTEPECYETCA MUPOM U
NblTA€TCS €ro rno3HaTb







Structure of a Typical Neuron

Dendrites —9-

g

Axon Terminals

Nucleus . Node of Ranvier

__Schwann’s Cells

e

Myelin Sheath
Cell Body 11




MaTemaTn4yeckaa moaenb nepcenTpoHa, npeanoxeHHaas PpPaHKOM
Po3seHOnaTtTom B KoHUe 1950-x

CurHanbHble BXoabl Moporosas pyHKUUA

A PesynbTuUpylouiee COCTOAHUE
Cymmartop
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Orm4eckKasa mMmoaecsrb NepcenTpoHa.

S-anemMeHTbI
(ceHcopebl,
peuenTopbl)

A-anemeHTb! R-anemeHTb!
(accoumnartmeHblie) (pearupytowime)
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x>05
0 x<05
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x = 1*0.5 + 0*0.5 + 0%(-0.5)=0.5

_f1 x>05
f(")‘{o x<05
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x = 1*0.5 + 0%0.5 + 1%(-0.5)=0

_f1 x>05
f(")‘{o x<05
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x = 1*0.5 + 1*0.5 + 0%(-0.5)=1

_f1 x>05
f(")“{o x<05
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x1=17025+0*0+1*0.25=0.5

Xx=1*(-1)+0*1=-1

_J1 x>05
f(")‘{o x<05

X
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x1=17025+1*0+1*0.25=0.5

x=1*(-1)+1*1=0

_f1 x>05
f(")‘{o x<05

X
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x1=0*"025+1*0+0%0.25=0

X=1*1+0*(-1)=1

_f1 x>05
f(")‘{o x<05
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IS THIS A

CAT2DOG?

ACTIVATED
NEVRONS
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il R wa BN L) AR ey 7 .
Human Brain - s
10711 =

Octopus - 1,5 * 1078 -

Frog - 10*7

Cat- 3 * 10”6

Bee - 1076

2011 - 10”6



UTo Xe Takoe oby4yeHne?

OBbyunTb - HANTW onNTUMarbHbIE BECA, MPU KOTOPbIX
MOesb NMpaBurbHO AenaeT npeackasaHus.
MeTogbl 06y4eHus:

1. bes yuntens
2. C yuutenem

3. OcrtaneHble MeToabl (He OTNINYaKTCA NHTEPECOM U

NPOCTOTOWN peanusaumn)
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OOy4yeHue ¢ yuurtenem:

Pabota ¢ oby4atowien Boibopkom

70 MawmHa?

Pabota ¢ TectoBOW BbIOOPKON

A 3TO MawmHa?

30



[ ne B3ATb gaTtaceTbl?

http://visualgenome.org
http://peipa.essex.ac.uk/pix/mias/all-mias.tar.gz
https://landsat.usgs.gov/landsat-8
http://openbiometrics.org (tool)
https://www.nist.gov/itl/iad/image-group/emnist-dataset

-
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Obnako vs 3emMns

cetb 10*3 HenpoHoB

2 * 10”6 cBsA3en (B MOMHOCBA3HbIX CNOSIX)
55 000 cumBoros B MNIST

6 000 nporoHoB 06y4yeHna onga 1 cumeona

MonHoe obyyeHne = 3 * 10714 TakTOB.

Intel Core i9 9980XE 4.5ty = 4.5 *10"9 'y  ~3*1076 cekyHo=~3* 11,57 cyTOK B O4HOM
agape. =~2 CyTOK Ha 18 sapax
~160 000 RUB
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Q

Cloud Shell

Execute Predictions

Deploy Model

W

Execute Training

W

W

Notebook

o Cloud Datalab

Predictions API

@ Cloud ML Engine

Training Nodes

@ Cloud ML Engine

Data / Model

° Cloud Storage

Output Trained Model

Input Data for Training
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Q Google Cloud Platform

Predictions

Notebook
Cloud Data Lab

Predictions API
Cloud ML Engine

Cloud Shell
TensorFlow Cluster i e
Workers Parameter Server
[ Compute Engine
Worker-0
Compute Engine T
Output
Worker-1 Liearor
Compute Engine Master-0
@ Compute Engine
Worker-N
Compute Engine
t Input Data
Tor training

Data / Model
Cloud Storage
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Update
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Google Cloud Platform

Compute Storage

| |

App Engine

Compute Container Bigtable Cloud Cloud
Engine Engine Storage SQL
Big Data Machine Learning

I I

@

Big Query

Pub/Sub

Cloud
Datastore

Dataflow Dataproc Datalab Vision API Machine Speech
Learning API

Translate
API
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[Touemy GCP?

e [locTaBnsieTcss MHOTO KOPOBOYHbIX PeLLEeHN
e becnnatHoe nons3osaHve Compute Engine

e Google caenanu kybepHetuc n TensorFlow

TensorFlow

kubernetes
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TensorFlow. Yto ymeet?

e ABTOMaTM4YeCKoe HaxoxaeHne obpasos

e Knaccuukaumns HangeHHbIx obpas3onB

e MoxxeT 0Oy4aTb reHepaTMBHO-CO3MaATENbHbIE CETU

e MoxeT pabotaTb HE TONbKO ¢ obpaszamu, HO 1 ApyrMMn obbekTamm

e MOXHO 3allyCKaTb KaK JIOKaJibHO, TaK N B obnake

38
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MpumeHeHne MalnHHOro 0by4yeHns B NPOAYKTOBOM puUTensne

3aKOH Npe3eHTaLm (HEeCK.No3unLui) Mpasuro “cren samka’ (Mo kpasivi Gperabl,  [IPVIOPUTETHOE MECTO (Ansi HauGonee

Menkast ynakoBKa

A

Bbiwe yposHs
rna3 (20%)

A

Ha yposHe rnas
(40%)

Ha yposHe pyk
(30%)

Hag yposHem
nona (10%)

-

BHyTpM MeHee U3BECTHbIe MapKy) npoaaBaemovt 1 NPUBBLINbHO NPOAYKLM)

\

ToBapbl OAHO TOBAPHOI rPYNIbI

[paBuno ye|

ToBapbl 0[1HOW TOBAPHOIA FPyMMbl

pecrnonocuubl (Goriee Aoporve npenaparsl Yepepyiotcs ¢ Mefiee Aopormu)

lMpasuno oybnnpoBaHus (MnoLasb X0A0BbIX
TOBApPOB BOrbLLE, YeM HEXOLIOBbIX)

ToBapbl OHOI TOBAPHOW rpynbl

— =

ToBapbl OHOI TOBAPHOW rpynbl

KpynHas ynakoBka

\ 4

Cneea HanpaBo OT CBETNOro K TeMHOMy

‘iiAAA.‘
% | |

‘:ﬁ!ﬁuahc'"'ﬂl, 15
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YMHble MarasuHebl yxxe B4epal




BxoaHown nopor.

e Bebicwaga matematuka. (Pre-intermediate)
e Teopus BEPOATHOCTEN U MaT. CTaTUCTUKA
e [IporpammupoBaHue (xkenatenbHo python3)

e TexXHUYEeCKUn aHrmnuncKknmn

P d‘\\\\

'F\\\\\

RN

(R
MO SHAHUA
MATEMATMKM

s




[loBbIlLaeM akcnepTmay!

Coursera.Data
Engineering on Google
Cloud Platform

Coursera.

Applied Data
Science with Python

Coursera.
Machine learning
and Data Analysis

Edx. Data Science
with Python ($255)
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OTBETbBI HA BAILLIXA BOIIPOCHI




Cnacubo 3a BHMMaHue!

https://t.me/SergeylLozovskoy
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