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® Topics covered

* o Day 1: General Data Analysis
o Exploratory data analysis, cut-based approach

e Day 2: First ML models
o Binary and multiclass classification using LHCb PID data
o Regression using LHCb PID data
o Classical models: Logistic regression, Decision tree,
Gradient boosting

e Day 3: Deep Learning models
o Fully-connected artificial neural networks

e Day 4. Deep Generative Models
o Generative adversarial networks (GANS)
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@ Consumption of computing resources

LAMBDA - HSE
Name score

0 Xining Wang 1332800 : —— Threshold
1 ApTém pomoB 1332800

2 Erop CepreeBu4 BaceHnH 1042818

3 Hukuta AnekcaHgposuy MawunH 961285

4 Cepren 3. 698456 ot

5 AHTOHMA Muxannosud Bapnamos 684539

6 [eoprun Amutpuesud UrHatoB 645327
7 fABHO He luma 638338
8 Métp AHgpeesuy loposuos 592020
9 Omutpuin KanawHukos 587005 10° 1
0.0 0.2 0.4 0.6 0.8 1.0 1.2
10 AnekcangpaH. 577199 Computing resources consumed by the participant, a.u. le6

Computing resources were provided by Yandex DataSphere:
https://datasphere.yandex.ru
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https://datasphere.yandex.ru

LAMBDA - HSE

BI/IKI/IﬁEﬂI/IH

C600600Has IHYuUKIONCOU

BarnasHanA cTpaHuua
CopepxaHve
WN3bpaHHble cTaTbn
CnyvaitHana cTtaTbA
Tekywume cobbiTnA
MoxepTeoBaTh

Yuactue

CoobwuThb 06 owmbke
Kak npaBuTtb cTatbu
CoobecTso

®opym

Caexue npaeku
HoBble cTpaHuLb!
CnpaBka

WHCTpYMeHTbI

Ccbinku cloga
CBA3aHHble NpaBku
Cny>xebHble CTpaHuLb!
MocToAHHaRA cebinka
CseneHVA 0 CTpaHuue
LiuTmpoBaTth CTpaHuLy
Monyu4nTb KOPOTKUIA
URL

Ckavatb QR-koa

MeuaTtb/akcnopT

Ckauartb kak PDF

CratbA

Yandex.Cloud Datasphere

& Bbl He npeacTaBunuck cucteme O6cyxaeHne Bknan CospaTb y4&THyio 3anuch BoiiTu

Yandex DataSphere

Matepuan s Bukunegumn — cBo60AHOM dHUMKIONEAUN

Yandex DataSphere — o6nauyHbiii cepBuC ANA aHanm3a faHHbIX, pa3apaboTKu 1 aKcryaTauum moaenei
MalmHHoro oby4enua (ML) B coctaBe nnatgopmbl Yandex.Cloud. B ctaTyce TeXHU4ECKOro npeBbio Havan
pa6oTtartb ¢ 23 maa 2020 roaa, B ny6nnyHom goctyne — ¢ 1 oktAGpA 2020 ropa. DataSphere npepoctasnaAeT
nonb3oBaTeNIAM MHCTPYMEHTbI U MacluTabupyemble pecypcbl ANA CO30aHUA MOAENN: OT IKCNepuMeHTa n
paspaboTku Ao 3anycka Ha mowHocTAx Yandex.Cloud.

CopepyxaHue [CKpbIThb]
1 ®yHKUMOHANBHOCTL
1.1 Oco6eHHOCTU (PYHKLIMOHMPOBAHUA
2 Cm. Takxe
3 lMpumeyaHnAa
4 NCTOYHUKN

5 Ccbinkun

(DyHKJ.IPIOHaJIBHOCTI: [ npaBuThb | NpaBuTL KoA ]

O6cyxpaeHune Yutate [paeute [paeutb koa Wctopua

Wckatb B Bukunepwm Q !

[ npaBuThb | NnpaBuTb KoOA |

Yandex DataSphere

Tun

Pa3spa6oTumk
WUHTepdeiic

OnepauuoHHana
cuctema
A3bikn
uHTepdeica
MepBbii
BbINYCK

Cawnt

obnayHbiil cepsuc anAa ML-
paspaboTku

Anpexc
Jupyter Notebook

MexxnnatdopmerHoe MO

PYCCKWIA, aHINMUACKNIA

23 man 2020 roga

cloud.yandex.ru/services... (2!

DataSphere ucnonb3yeT nHTepdeic nonynApHoro nHcTpymeHta ML-paspaboTku Jupyter Notebook, a nnatcgopma cepsuca agantupoBaHa kK pabote B obnake.
MNpenctasutenu «AHgekca» yTepxaanu, 4to B DataSphere 6bin peanusoBaH pAa TEXHOMOIMIA, paHee He NpeAcTaB/IeHHbIX B paMkax nyb6nmyHbix o6nayHbix

nnatdopm AnA pa3paboTku 1 3KCrlyaTauun Mofenen MalnMHHOro 06y4YeHunA.

Oco6eHHOoCTH d)yHKuHOHvIpOBaHMH [ npaBuTb | NnpaBuTb koA |

© 3a CYET UCMOMNb30BaHWA TEXHOOMMM 6ECCEPBEPHDBIX BbIYUCIIEHUI BUPTyabHaA MallvHa NOAK/IOYAETCA TONbKO Ha BPEMA HENOCPEACTBEHHbIX pacuyéTos. Bo
BpPEMA NPOCMOTPa UM peAakTupoBaHvA Koaa pecypcbl CPU nnu GPU He BbIAENAITCA, M BPEMA UX UCMONb30BaHUA HE TapUULMPYETCA.

« BeclwosHoe nepeksnYeHne Mexkay pasHbiMu TUNaMmun BblHUCTUTENbHbLIX PeCypCOB NO3BOMIAET UCMOMTHATL YacTU KoAa Ha BUPTYyasibHbIX MallMHaX HY>XKHOro tuna

B paMkKax OQHOro cueHapuva ¢ coxpaHeHuem nporpecca oéyquvm.

We have used about 50 000 RUR of Y.Datasphere resources
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@ Active participants of the course

LAMBDA - HSE

Xining Wang AnekcaHgpa H. Angap Vnbsacos
ApTém 'pomoB ApTém lNonos Bnagnmmnp Cepreesny Ceprenumik
Erop Cepreesuy BaceHuH Mawua K. AmunTpunin KanawHwnkos (MIPT)
HunknTa AnekcaHaposuy MalimnH Pagnk HyrmaHoB ApTéM AnekcaHgposuy benos
Cepren 3. TemunpnaH Hukuta Hegenbko
AHTOHWI Munxarinosuy Bapnamos Alex Kirill Ivanov
Freopruv Amntpresny MrHatos ApTemuin flbBoBnY Kpanvsa MP
ABHO He [luma Amutpui Cepreesuny NaBpuios AHHa b.
MNéTtp AHapeeBny MopoBLOB Bepa lNocTHMKOBa Hukonaih AnekcaHgposud lNMeTepc
AmuTtpun KanawHwukos (MEPhI) iBaH ®OMUHBIX MNMonnHa Kneokypuesa

Pyctam HOnbapucos
- those participants are prized with special awards
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Active participants of the course

LAMBDA - HSE
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® Hands-on session in photos by N. Skrobova
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® Hands-on session in photos by N. Skrobova
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® Hands-on session in photos by N. Skrobova
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® Keep in touch

B; you still have questions about Machine Learning, Deep Learning and their

application in various physics problems, feel free to ask them in our chat:

o
oo

ML@MosPhys Telegram chat

In addition, subscribe to the LAMBDA News Telegram channel to keep up to date

with the latest news at the intersection of ML and physics.
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https://t.me/+51Jx0NPs-dQ1ZDIy
https://t.me/lambdahse_news

