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ȴɐɅɒ

ȯɗɓ ɗɅɏɍɊ Data Scientist'ɠ ɍ ɏɅɏ ɖɗɅɗɡ ɓɉɒɍɑ ɍɌ ɒɍɚ

ȨɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ ðɗɊɓɕɍɤ ɍ ɔɕɍɑɊɒɊɒɍɊ

ȩɊɑɓɒɖɗɕɅɛɍɤ ɈɐɘɆɓɏɓɈɓ ɓɆɘɜɊɒɍɤ ɒɊɎɕɓɒɒɠɚ 

ɖɊɗɊɎ:

Å ȵɅɖɔɓɌɒɅɇɅɒɍɊ ɓɆɟɊɏɗɓɇ ɒɅ ɍɌɓɆɕɅɋɊɒɍɤɚ 

(Keras+Theano, MNIST ɍ CIFAR-10)

Å ȳɆɒɅɕɘɋɊɒɍɊ ɓɆɟɊɏɗɓɇɒɅ ɍɌɓɆɕɅɋɊɒɍɤɚ (NVIDIA 

DIGITS, KITTI Vision Benchmark Suite)

ȨɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ, ɍɐɍ ɏɅɏ ɖɗɅɗɡ DataScientist'ɓɑ 2



ȼɗɓ ɗɅɏɓɊ DataScience?

ȨɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ, ɍɐɍ ɏɅɏ ɖɗɅɗɡ DataScientist'ɓɑ 3



DataScience Process

ȨɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ, ɍɐɍ ɏɅɏ ɖɗɅɗɡ DataScientist'ɓɑ 4

By Farcasterat English Wikipedia, CC BY-SA 3.0, 

https://commons.wikimedia.org/w/index.php?curid=40129394



ȨɉɊ ɌɉɊɖɡ ɈɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ?

ȨɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ, ɍɐɍ ɏɅɏ ɖɗɅɗɡ DataScientist'ɓɑ 5

Machine Learning

Neural Networks

Deep 

Learning



ȴɕɍɑɊɒɊɒɍɊ ɈɐɘɆɓɏɍɚ ɒɊɎɕɓɒɒɠɚ ɖɊɗɊɎ

ȨɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ, ɍɐɍ ɏɅɏ ɖɗɅɗɡ DataScientist'ɓɑ 6

Prisma

Artisto



ȴɕɍɑɊɒɊɒɍɊ ɈɐɘɆɓɏɍɚ ɒɊɎɕɓɒɒɠɚ ɖɊɗɊɎ

ȨɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ, ɍɐɍ ɏɅɏ ɖɗɅɗɡ DataScientist'ɓɑ 7

Skype Translator

ȴɊɕɊɇɓɉɜɍɏ Google



ȴɕɍɑɊɒɊɒɍɊ ɈɐɘɆɓɏɍɚ ɒɊɎɕɓɒɒɠɚ ɖɊɗɊɎ

ȨɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ, ɍɐɍ ɏɅɏ ɖɗɅɗɡ DataScientist'ɓɑ 8



ȴɕɍɑɊɒɊɒɍɊ ɈɐɘɆɓɏɍɚ ɒɊɎɕɓɒɒɠɚ ɖɊɗɊɎ

ȨɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ, ɍɐɍ ɏɅɏ ɖɗɅɗɡ DataScientist'ɓɑ 9



ȴɕɍɑɊɒɊɒɍɊ ɈɐɘɆɓɏɍɚ ɒɊɎɕɓɒɒɠɚ ɖɊɗɊɎ

ȨɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ, ɍɐɍ ɏɅɏ ɖɗɅɗɡ DataScientist'ɓɑ 10

Imperial College, London



ȴɕɍɑɊɒɊɒɍɊ ɈɐɘɆɓɏɍɚ ɒɊɎɕɓɒɒɠɚ ɖɊɗɊɎ

ȨɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ, ɍɐɍ ɏɅɏ ɖɗɅɗɡ DataScientist'ɓɑ 11

Microsoft



ȥɒɅɐɍɌ ɑɊɉɍɛɍɒɖɏɍɚ ɍɌɓɆɕɅɋɊɒɍɎ

ȨɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ, ɍɐɍ ɏɅɏ ɖɗɅɗɡ DataScientist'ɓɑ 12

ȴɓ ɉɅɒɒɠɊ Word Economic Forum ɉɐɤ ɔɓɉɈɓɗɓɇɏɍ ɇɕɅɜɊɎ 

ɒɊɓɆɚɓɉɍɑɓɎ ɏɇɅɐɍəɍɏɅɛɍɍ ɇ ɒɘɋɒɓɑ ɏɓɐɍɜɊɖɗɇɊ ɇ 

ɑɍɕɊ ɗɕɊɆɘɊɗɖɤ 300 ɐɊɗ.

Health SystemsLeapfrogging in Emerging Economies.



ȼɗɓ ɉɓɐɋɊɒ ɌɒɅɗɡ Data Scientist?

ȨɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ, ɍɐɍ ɏɅɏ ɖɗɅɗɡ DataScientist'ɓɑ 13

1. ȲɆɞɎɓɓɔɋɔɇəɝɋɓɎɋ

2. ȷɘɆɘɎɗɘɎɐɆ

3. ȲɆɘɋɒɆɘɎɐɆ

4. ȰɔɒɕɢɤɘɋɖɓɡɋɓɆəɐɎ

5. ȨɎɍəɆɑɎɍɆɜɎɥɊɆɓɓɡɛ

6. ȰɔɒɒəɓɎɐɆɜɎɎ

7. ȵɖɋɊɒɋɘɓɆɥɔɇɑɆɗɘɢ

Cathy OõNeil and Rachel Schutt. Doing Data Science

Columbia University, Data Science Institute



ȼɗɓ ɒɊɓɆɚɓɉɍɑɓ Data Scientistõɘ?

ȨɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ, ɍɐɍ ɏɅɏ ɖɗɅɗɡ DataScientist'ɓɑ 14

1. ȷɊɓɕɊɗɍɜɊɖɏɍɊ ɌɒɅɒɍɤ

2. ȴɕɅɏɗɍɜɊɖɏɍɎ ɓɔɠɗ

3. ȲɊɌɅɇɍɖɍɑɓɊ ɔɓɉɗɇɊɕɋɉɊɒɍɊ ɖɇɓɊɎ ɏɇɅɐɍəɍɏɅɛɍɍ



ȷɊɓɕɊɗɍɜɊɖɏɍɊ ɌɒɅɒɍɤ

ȨɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ, ɍɐɍ ɏɅɏ ɖɗɅɗɡ DataScientist'ɓɑ 15

ȲɅ ɕɘɖɖɏɓɑ ɤɌɠɏɊ:
Å ȯɘɕɖ òȧɇɊɉɊɒɍɊ ɇ ɑɅɝɍɒɒɓɊ ɓɆɘɜɊɒɍɊó. Coursera, ȧɠɖɝɅɤ 

ɝɏɓɐɅ ɢɏɓɒɓɑɍɏɍ, ȯɓɒɖɗɅɒɗɍɒ ȧɓɕɓɒɛɓɇ

https://www.coursera.org/learn/vvedenie -mashinnoe-obuchenie

Å ȶɔɊɛɍɅɐɍɌɅɛɍɤ òȱɅɝɍɒɒɓɊ ɓɆɘɜɊɒɍɊ ɍ ɅɒɅɐɍɌ ɉɅɒɒɠɚó ɒɅ 

Coursera, 6 ɏɘɕɖɓɇ, ȱȹȷȭ ɍ ɄɒɉɊɏɖ

https://www.coursera.org/specializations/machine-learning-data-

analysis

ȲɅ ɅɒɈɐɍɎɖɏɓɑ ɤɌɠɏɊ:
Å ȯɘɕɖ òMachine Learningó, Andrew Ng

https://www.coursera.org/learn/machine -learning

Å ȯɘɕɖ òNeural Networks for Machine Learningó, Geoffrey Hinton

https://www.coursera.org/learn/neural -networks



ȴɕɅɏɗɍɜɊɖɏɍɎ ɓɔɠɗ

ȨɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ, ɍɐɍ ɏɅɏ ɖɗɅɗɡ DataScientist'ɓɑ 16

ȶɅɎɗ kaggle.com:
Å ȶɓɕɊɇɒɓɇɅɒɍɤ ɔɓ ɅɒɅɐɍɌɘ ɉɅɒɒɠɚ

Å ȳɗɏɕɠɗɠɊ ɒɅɆɓɕɠ ɉɅɒɒɠɚ

Å ȴɕɍɑɊɕɠ ɕɊɝɊɒɍɎ

ȴɕɅɏɗɍɜɊɖɏɍ-ɓɕɍɊɒɗɍɕɓɇɅɒɒɠɊ 

ɏɘɕɖɠ ɓɗ udacity.com:
Å ȻɊɐɡ ɓɆɘɜɊɒɍɤ ðɕɊɅɐɍɌɅɛɍɤ ɔɕɓɊɏɗɅ

Å ȷɊɓɕɊɗɍɜɊɖɏɍɊ ɏɘɕɖɠ ɒɅɛɊɐɊɒɠ 

ɔɓɑɓɜɡ ɕɊɅɐɍɌɓɇɅɗɡ ɔɕɓɊɏɗ

ȵɓɖɖɍɎɖɏɍɊ ɜɊɑɔɍɓɒɅɗɠ ɔɓ ɅɒɅɐɍɌɘ ɉɅɒɒɠɚ:
Å boosters.pro

Å mlbootcamp.ru

Å dataring.ru



ȲɊɌɅɇɍɖɍɑɓɊ ɔɓɉɗɇɊɕɋɉɊɒɍɊ ɏɇɅɐɍəɍɏɅɛɍɍ

ȨɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ, ɍɐɍ ɏɅɏ ɖɗɅɗɡ DataScientist'ɓɑ 17

ȶɅɎɗ kaggle.com

ȳɗɏɕɠɗɠɊ ɕɊɔɓɌɍɗɓɕɍɍɖ ɔɕɓɈɕɅɑɑɅɑɍ ɒɅ GitHub

ȴɘɆɐɍɏɅɛɍɍ ɒɅ ɏɓɒəɊɕɊɒɛɍɤɚ ɔɓ ɅɒɅɐɍɌɘ ɉɅɒɒɠɚ

ȶɗɅɗɡɍ ɒɅ ȺɅɆɕɊɍ ɉɕɘɈɍɚ ɔɓɉɓɆɒɠɚ ɕɊɖɘɕɖɅɚ

Novice Contributor Expert Master Grandmaster



ȽɏɓɐɅ ɅɒɅɐɍɌɅ ɉɅɒɒɠɚ ɄɒɉɊɏɖɅ

ȽɏɓɐɅ ɅɒɅɐɍɌɅ ɉɅɒɒɠɚ ɄɒɉɊɏɖ:
Å 2 ɈɓɉɅ ɓɜɒɓɈɓ ɓɆɘɜɊɒɍɤ

ȹɍɐɍɅɐɠ:
Å ȶɅɒɏɗ-ȴɊɗɊɕɆɘɕɈ

Å ȪɏɅɗɊɕɍɒɆɘɕɈ

Å ȲɓɇɓɖɍɆɍɕɖɏ

Å ȱɍɒɖɏ

ȶɓɇɑɊɖɗɒɅɤ ɑɅɈɍɖɗɕɅɗɘɕɅ ȸɕɅɐɡɖɏɓɈɓ əɊɉɊɕɅɐɡɒɓɈɓ 

ɘɒɍɇɊɕɖɍɗɊɗɅ ɍ Ƚȥȩ:
Å ȲɅɜɅɐɓ ɓɆɘɜɊɒɍɤ 1 ɖɊɒɗɤɆɕɤ 2017 Ɉ.

Å ȩɇɅ ɉɍɔɐɓɑɅ: ȸɕȹȸɍ Ƚȥȩ

ȨɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ, ɍɐɍ ɏɅɏ ɖɗɅɗɡ DataScientist'ɓɑ 18



ȨɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ

ȨɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ, ɍɐɍ ɏɅɏ ɖɗɅɗɡ DataScientist'ɓɑ 19
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Deep 

Learning



ȨɐɘɆɓɏɍɊ ɒɊɎɕɓɒɒɠɊ ɖɊɗɍ ɍ ɈɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ

ȨɐɘɆɓɏɍɊ ɒɊɎɕɓɒɒɠɊ ɖɊɗɍ:
Å ȳɉɍɒ ɍɌ ɑɊɗɓɉɓɇ ɑɅɝɍɒɒɓɈɓ ɓɆɘɜɊɒɍɤ

Å ȶɊɗɡ ɍɌ ɔɕɓɖɗɠɚ ɇɠɜɍɖɐɍɗɊɐɡɒɠɚ ɢɐɊɑɊɒɗɓɇ ð

ɍɖɏɘɖɖɗɇɊɒɒɠɚ ɒɊɎɕɓɒɓɇ

ȷɕɅɉɍɛɍɓɒɒɓɊ ɑɅɝɍɒɒɓɊ ɓɆɘɜɊɒɍɊ:
Å ȧɠɆɓɕ ɇɅɋɒɠɚ ɔɕɍɌɒɅɏɓɇ ɍɌ ɑɒɓɋɊɖɗɇɅ ɉɓɖɗɘɔɒɠɚ 

ɉɅɒɒɠɚ (feature engineering)

ȨɐɘɆɓɏɍɊ ɒɊɎɕɓɒɒɠɊ ɖɊɗɍ:

Å ȥɇɗɓɑɅɗɍɜɊɖɏɓɊ ɓɔɕɊɉɊɐɊɒɍɊ ɇɅɋɒɠɚ ɔɕɍɌɒɅɏɓɇ ɇ 

ɔɕɓɛɊɖɖɊ ɓɆɘɜɊɒɍɤ

Å ȧɠɖɓɏɍɊ ɇɠɜɍɖɐɍɗɊɐɡɒɠɊ ɗɕɊɆɓɇɅɒɍɤ

ȨɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ, ɍɐɍ ɏɅɏ ɖɗɅɗɡ DataScientist'ɓɑ 20



ȴɓɜɊɑɘ ɖɊɎɜɅɖ???

ȳɖɒɓɇɒɠɊ ɍɉɊɍ ɒɊɎɕɓɒɒɠɚ ɖɊɗɊɎ ɔɕɍɉɘɑɅɐɍ ɇ 

ɔɕɓɝɐɓɑ ɇɊɏɊ

ȵɓɖɗ ɔɕɓɍɌɇɓɉɍɗɊɐɡɒɓɖɗɍ ɏɓɑɔɡɣɗɊɕɓɇ:
Å ȱɒɓɈɓɤɉɊɕɒɠɊ ɔɕɓɛɊɖɖɓɕɠ

Å ȨɕɅəɍɜɊɖɏɍɊ ɘɖɏɓɕɍɗɊɐɍ GPU

ȵɊɌɏɓɊ ɘɇɊɐɍɜɊɒɍɊ ɏɓɐɍɜɊɖɗɇɅ ɒɅɏɓɔɐɊɒɒɠɚ 

ɉɅɒɒɠɚ

ȦɓɐɡɝɓɊ ɏɓɐɍɜɊɖɗɇɓ Ɉɓɗɓɇɠɚ ɏ ɍɖɔɓɐɡɌɓɇɅɒɍɣ 

ɔɕɓɈɕɅɑɑɒɠɚ ɖɍɖɗɊɑ ɈɐɘɆɓɏɓɈɓ ɓɆɘɜɊɒɍɤ

ȨɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ, ɍɐɍ ɏɅɏ ɖɗɅɗɡ DataScientist'ɓɑ 21



ȶɘɔɊɕɏɓɑɔɡɣɗɊɕ NVIDIA DGX-1

22

ȩɓɖɗɘɔɊɒ ɉɐɤ ɌɅɏɅɌɅ ɇ ȵɓɖɖɍɍ

ȨɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ, ɍɐɍ ɏɅɏ ɖɗɅɗɡ DataScientist'ɓɑ



ȶɘɔɊɕɏɓɑɔɡɣɗɊɕ NVIDIA DGX-1

ȨɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ, ɍɐɍ ɏɅɏ ɖɗɅɗɡ DataScientist'ɓɑ 23



ȶɘɔɊɕɏɓɑɔɡɣɗɊɕ NVIDIA DGX-1

ȨɐɘɆɓɏɓɊ ɓɆɘɜɊɒɍɊ, ɍɐɍ ɏɅɏ ɖɗɅɗɡ DataScientist'ɓɑ 24


