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3OPaBCTBYyMTE

» IMuTpun Kosiogeses

» PaboTato B [NpomcohTe

* AHaIM3NpPYylto AaHHbIE

* KOHCYNIbTUPYIO N Y4y

* Cobupato gaTta3aBTpPaku No BTOPHUKAM

* YyacTByto B paboTe OpenDataSciencelab



[ 1aH nNeKkunmn

* Y10 Takoe «MalwmnHHoe obyvyeHune»

* [lpombiwneHHbIN ML vs Kaggle

» ML-pa3paboTka vs «Obbl4Hasa» pa3paboTKa
* [Mlepen ynoTtpebneHmnem B3b6anTbiBaTb

* Baseline oT Kpasa 00 Kpa4d

- [lonnnneaem n gopasmMeyvyaem

* byxranTtepus, aTUKa v 34PaBbl1 CMbICJT



/ICKYCTBEHHbIV MHTEeNNeKT

... CnocobHocTb npmnobpeTtaTtb, 0bpabaTbiBaTh,
Cco34aBaTb U NMPUMEHATb 3HAHNS, onpeaesieHHbIe

B (oopMe Mmoadesin, OJid BbllNMoJIHEHNA OAHOWN NN
HECKOJIbKUX MOCTaBJIEHHbLIX 3adady, ...

[MHCT 553-2021



http://protect.gost.ru/document1.aspx?control=31&baseC=6&page=0&month=1&year=2022&search=%D0%B8%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82&id=242518&fbclid=IwAR08fwygxnmQ2qObPGQ4qjaVwF_NGRQxf-toP8uuv-jrGoDimuB6l1KrcPc

MalLUMHHOE 0DyYeHne

Machine learning is the science of getting

computers to act without being explicitly
programmed *

Software 2.0 is code written by the optimization
based on an evaluation criterion (such as
“classify this training data correctly”) *

MaLwunHHoe oby4deHue -

aBTOMaTU3NPOBaHHOE NoCcTpoeHne yagobHonm
NpoeKLunn NPM3HaKoBOro NPOCTPaAHCTBA



https://www.coursera.org/learn/machine-learning
https://karpathy.medium.com/software-2-0-a64152b37c35

lpeononoxeHmda ML

MawunHoe obyyeHne — 3To aBTOMATU3NPOBAHHbIV
Nnooxod K BbISIBJIEHUIO CJIOXKHbIX WabsioHOB B
NMELLNXCA JaHHbIX N NCMOJ1b30BaHne 3TUX WabsioHOB
ONna rnpenckasaHm Ha HOBbIX OaHHbIX, €S329s

* Mbl MO)XeM BbISABUTb LLAOJIOHBI
* LIabnoHbl CNOXKHbIE

* JlaHHbIE NMetloTC4

 MoXxeM npenckasbiBaTh

* byayT HOBble AaHHbIE


https://docs.google.com/presentation/d/1WNN6GS-BM62BUfyJD3lbgCYE25eT0Ugo2SbSsSevDL4/edit#slide=id.gaadd7ffd87_0_48

[ |DOCTO O CNOXKHOM

Poautenu: «<Ecnu Bce TBoU
APY3bSf NPbIFHYT C KPbILUW, Thl
TOXXe MNpbirHeLWwb?»
PebéHok: «HeT!»

ANroputT™M MallLMHHOIO
obyuyeHus: «[lal»




B Elelel =g el e

[1o4YTKM BCerna:

bbICTPO NPpUHNUMaeM
He O4YeHb Ba)>XHble pelueHnA
cpegHero Ka4decTBa
0OPOro N HEKOHTPOJIMPYEMO



[100CTO, OBICTPO, MHOIO

Jlroau ML-anropmntmsbl
 MegneHHbIE * bbICTpble

 [lelwieBo Ha4vaThb » [loporo Ha4vyaTb
 He macwTabupytotca * MacwTtabupyroTcs

* ADanTUPYyKTCH * He aganTupytoTCH
 Ka4yeCcTBO pa3Hoe  Ka4yeCcTBO cpenHee
* I3poep>XXKun » KanuTtaJibHble

BJIOXKEH NS



A OHO HaM HaOo?

THE DATA SCIENCE
HIERARCHY OF NEEDS

Al,
DEEP
LEARNING

A/B TESTING,

LEARN/OPTIMIZE EXPERIMENTATION,
SIMPLE ML ALGORITHMS
ANALYTICS, METRICS,
AGGREGATE/LABEL SEGMENTS, AGGREGATES,
FEATURES, TRAINING DATA
CLEANING, ANOMALY DETECTION, PREP

EXPLORE/TRANSFORM

MOVE/STORE

COLLECT

https://hackernoon.com/the-ai-hierarchy-of-needs-18f111fcc007



[IpMepHO Kak Ha Kaggle

» Ha Kaggle: nony4yntb Hanbonbllee Ka4eCcTBO Ha
OTJI0O)KEHHOW BbIbOpKe

* B BusHece: pewnTb npobnemsl

- 3aMHTepeCcoBaHHLIX JINL
- UMeLWMnMNCa cniamm

— B CPOK

- B paMKax nmerwuwierocs drooxxeTa
— B YCJIOBUAX KOHP/IMKTa NMHTEpeCcoB



Kak B Kaggle, npaBaa?

* MoXXeM NN Mbl YNIYHLWNTb TEeKYLNN pe3ynbTaT?
 OnpaBOaHO M 3TO SKOHOMUNYECKWN?

* fiBNnAeTCcsa M 3TO Y3KUM MeCToM?

* byaoyT im OCTYMHbI AaHHbIE BOBPEMS?
 CMOXXeM I Mbl ICMNOJIb30BaTb Npeacka3saHna?
 CMO>XXeM /11 Mbl BHEOPUTbL?

* YnpaBJieHne nsmeHeHnamm bes C** He paboTaeT



| IDabBg Ke«

Stakeholder objectives

ML team Sales Product Manager
highest accuracy sells more ads fastest inference maximizes profit
= laying off ML teams

https://docs.google.com/presentation/d/1XKBXoLW3ED3FcvDRK3jfQellLCK2QTnsoZeopR6ziRQ/edit#slide=id.gb4b40ae9d8 0 16


https://docs.google.com/presentation/d/1XKBXoLW3ED3FcvDRK3jfQeIlLCK2QTnsoZeopR6ziRQ/edit#slide=id.gb4b40ae9d8_0_16

/IHOrOa HacC MPOCTO JII00AT

* bonbwomy busHecy moxeT ObITb YOOOHO NMETH B
oT4yeTe CTPOo4KYy npo Al-TpaHcdopmauuio.

* PacTywlemy ctapTany Hy>XHO o4apoBaThb
NMHBECTOPOB CBOEWN NPOPbLIBHOWN MPOPLIBHOCTLIO.

» lpyr Moero 3HakKoMOro paccka3biBaJ1 CBOEW
nogpyre, 4To Tak ToxXe ObbiBaerT.



O0Obl4HaA pa3paboTka

* DS B 6bu3sHece = ML nH>xeHep

* ML nH>xeHep = ML pa3paboTyunk

* ML pa3paboTymnk = python pa3paboTymnk
* TYT HET Hn4ero ocobeHHoro

* Hy no4yTwn HeT

 KpomMe Tpex MaJieHbKUX aeTtajieun:

- JlaHHbIE
- YnpaBneHne npoekTamum
- MOHUTOPWUHI



J1aHHbBIE

ML — Mmoaenb cuenneHa ¢ AaHHbIMU

* [laHHbIE OOBIYHO HE BEPCUOHUPYIOTCS
- BepcnmoHupytoTca cxemMbl AaHHbIX, HO HE AaHHbIE
* [1aHHble OOBIYHO He 0003pUMBbI

- Kakas To4ka AaHHbIX NOPTUT Bally MOAesNb?
- JaHHbIX 00ObIYHO 60JibLUE, YeM Ko da
- Diff oObI4HO He paboTaeT

* [lpeanonoXXeHnsa o AaHHbIX HY>KHO MPOBEPATh
- Hy>XHO, HO TpyAHO



A0 HallDNa K | 200

NMoHMmMmaHue 6M3Hec Lenen

CornacoBpaHo
€ 3aKa34YMKOM

|

C60p AAHHBIX U3 MCTOYHUKOB > Onpegenexme metogoe ML

i
l
|

He cornacoBaHo
€ 3aKa3y MKOM

— AHaNU3 NepBUYHLIX AAHHbIX — Kanubpoeka

|

nEPBH'-IHEI.ﬂ Bannoauna

AaHHbIX CooTeercTBMe l |
HE[OCTATOYHO AaHHbIX Npoinena HeyaoBNeTBOPUTeNbHbIA
pesynbTart
PEWEHHE l
ey 1 BHeapeHme B 6U3HeC npouecc
NpoWlaeHbi CBoi B pabote !
|
! |
Cucrema MDHHTD[JHHFH:"BEIHH,EI.EILI.HH - —— MponpeHo Hanw4 ue ol WBoK

https://www.coursera.org/learn/machinnoe-obuchenie-v-finansah/


https://www.coursera.org/learn/machinnoe-obuchenie-v-finansah/

JlaHHbIEe BaXXHb

Train model: Speech Recogniti

_—
Scope Collect Train
project data model

Training, error analysis |
iterati improvement

Error anaIyS|s shows your olgorlthm does poorly in speech with car
noise in the background. What do you do?

Model-centric view Data-centyic view
How can | tune the model Howoanlmodlfymydata(newmmples,
architecture to lmprova 'data augmentation, labeling, etc.) to impro

Andyew Ng

https://www.youtube.com/watch?v=06-AZXmwHjo


https://www.youtube.com/watch?v=06-AZXmwHjo

[lTaHHbIE BaXXxHee Moaesiel

Improving the code vs. the datzz=a®

Baseline 76.2% 75.68%
Model-centric +0% +0.04%
(76.2%) (75.72%)

Data-centric +16.9% +3.06%
(93.1%) (78.74%)

Andyew Ng

https://www.youtube.com/watch?v=06-AZXmwHjo


https://www.youtube.com/watch?v=06-AZXmwHjo

YnpaBaeHme npoeKTom

» Pa3a Discovery, time-boxed
- Kornaem oTcrona n no obena
» ®a3za Delivery, CNIPUHTSI

- HopManbHbIN NpoeKT no pa3paboTke 1O

- Kak byaTo Obl Yy BaC Ka)kayto Hegeno
MEeHSAIT cxemy ba3 OaHHbIX

- W pa3 B nonroga MeHAOT OBUMXOK 6a3 OaHHbIX
- B ocTanibHOM BCe TO XXe camMoe



MOHUTOPWHT

* Bbl yBepeHbl, 4TO OHO paboTaeT Tak e XOpPOoLLo,
KakK B4Yepa?

* Bbl yBepeHbl, 4TO OHO paboTaeT xopoLo?
* Bbl yBepeHbl, 4T0 OHO BoobLWe paboTaeT?

* [logpyra Mmoen 3HaKOMOW pacckKa3bliBajla CBOEMY
OPpYyry, 4To 3TO He BCerga o4eBUOHO.

* [locMOoTpPUTE, HanpumMmep, Evidently Al


https://evidentlyai.com/

B e e

* [lpogyKTOBaa rmrnoTesa
 [lOCTYyNHbLIE AaHHbIE
* AHaJIM3 OCYyLLUEeCcTBUMOCTMU

Kputepmmn oueHKN

ba3oBas monesnb

[lopaboTKa Mogenu

Pa3BepTbiBaHNe

MOHUTOPUHI
» looby4yeHune



Aol EE R

* ECn 3TO HE3TNYHO

* Ecnn npocTtoe npaBuao pewaeT npobnemy

* ECQIn gpaHHbIe HeJoCTYMHbI

* Ecnn ueHa ownbkun BbICOKa

* Ecnn Kaxxgoe peweHne gosKHO bblITb 06BbACHNUMO
 ECcnn pewessie HaHATbL YenoBeka ;-(



Bpofde Kak npaBuia

* 50% 3¢pdpekTa ML-Mogenn MOXXHO O0CTUYb 6e3
ML, npaBuiiaMun, perynapkamMmm mn T1.4.

* ECnm a3KCcnepT He BUOWUT B AaHHbIX
3aKoOHOMepHocTen, ML ToXXe He yBnaOuT

* BonbLWMHCTBO NPobs1IeM — Ha rpaHULaX CUCTEMBI
* OCHOBHbIe 3aTpaTbl — OaHHbIE
* Ecnn meTpunka He B pybasax, oHa He Ba>KHa.

https://www.youtube.com/watch?v=tIB4CL9EsIO


https://www.youtube.com/watch?v=tlB4CL9Esl0

I ONATA B

* Rules of ml|

http://martin.zinkevich.org/rules_of ml/rules of ml.pdf

* Machine Learning Yearning
https://github.com/yennlh/ml-yearning/blob/master/Ng MLY01 13.pdf

* Evidently Al Blog
https://evidentlyai.com/blog

* CS 329S: Machine Learning Systems Design
https://stanford-cs329s.qgithub.io/2021/syllabus.html


http://martin.zinkevich.org/rules_of_ml/rules_of_ml.pdf
https://github.com/yennlh/ml-yearning/blob/master/Ng_MLY01_13.pdf
https://evidentlyai.com/blog
https://stanford-cs329s.github.io/2021/syllabus.html
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https://kolodezev.ru/download/slides-mIb-2022.pdf


https://kolodezev.ru/download/slides-mlb-2022.pdf

