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Google Colab: Bce, 4To BaM HY>XHO 3HaTb

OnucaHue

Google Colab penaeTt HayKy 0 AaHHbIX, rnybokoe oby4yeHne, HEMPOHHbLIE CETU U
MallnHHoe obyyeHne AOCTYMHbIMU AN UHANBMAYAJSIbHbIX NCCNenoBaTesie, KOTOpPble He
MOryT MO3BO/INTb cebe opPOoroCToSALLYI0 BbIHNCANTENBbHYIO MHPPACTPYKTYpPY. MallnHHOe
oby4yeHune n HaykKa O OaHHbIX - ABE HOBblE TEXHOJIOMMW, B KOTOPbIX XOTAT NpeycneTb BCe
KOMMbIOTEPLLNKN HOBOIO NMoKoneHuns. CyecTByeT MHOXKECTBO OHJTalH-KYypCOoB,
becnnaTHbIX NEKUUA N OHNANH-PYKOBOACTB MO MalUMHHOMY 0By4YeHUI0 N HayKe O AaHHbIX.
Ho npakTuyeckasa paboTa Hag NpoeKkTaMm CTaHOBUTCSA OFrpPaHNYEHNEM, MOCKONbKY AN
TaKUX HArpy3oK Hy>XHbl BbiICOKoNpounssoanTensHole NMK. OTBeT Ha 3TOT Bonpoc - Google
Colaboratory nnu, cokpaweHHo, Colab. NMpogonxanTte YyntaTbh, 4TOOLI NONY4YUTH
OKOH4YaTenbHbIN 0630p Google Colab.

Y10 Takoe Google Colab?

Google Colab - 3710 Jupyter Notebook-nogobHbin npoaykT oT Google Research.
Pa3paboTymk nporpamMmm Ha Python Mo)XeT ncnosib3oBaTb 3TOT 6JIOKHOT 415 HAaNMUCaHUA n
BbIMOJIHEHUS MPON3BOJIbHbIX MPOrpaMMHbIX KOAOB Ha Python, npocTo ncnonb3ys Beb-
bpay3ep. B aByx cnoBax, Google Colab - aTo pa3meweHHasa B obnake Bepcus Jupyter
Notebook. YTobbl ncnonb3osaTb Colab, Bam He Hy>XHO yCTaHaB/IMBaTb cpeny
BbIMOJIHEHNS UM MOLEPHM3NPOBATL KOMMbIOTEPHOE obopynoBaHue, 4TOObI
cooTBeTCTBOBaTb TpeboBaHmam Python K nHTeHcMBHOW Harpy3ke Ha CPU/GPU. Kpome
Toro, Colab npenoctasnsaeT Bam becnnaTHbIN 4OCTYN K BblYUCNTENIbHON
MHPPACTPYKTYpPE, TAaKOMN KaK XPaHWINLLE, MaMATb, BbIYNCNTENIbHbIE MOLLHOCTMH,
rpagumnyeckme npoueccopbl (GPU) n TeH3opHble npoueccopsbl (TPU). Google cneumanbHO
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pa3paboTana 3TOT 061a4YHbIN NHCTPYMEHT AN KOAUPOBaHUSA Ha Python, yynTbiBas
noTpebHOCTM NPOrpaMMnUCTOB MaLLUUHHOIO 06y4YeHns, aHANUTUKOB 60bLLUNX OaHHbIX,
y4YeHblX, ndyvarowmx U, n tex, kto nsy4daet Python. Camoe npusaTtHoe - 3T0 oanH
ONOKHOT AJ19 BCEX KOMMOHEHTOB, HeEObXoANUMbIX A9 NpeacTaBleHNS 3aKOHYEHHOr 0
npoeKkTa No MalWMHHOMY 0DYYEHUNIO NN HayKe O AaHHbIX PYKOBOAUTENSAM UM CNOHCOPaM
nporpammbl. Hanpumep, Baw 610kHOT Colab MoXxeT cogep>XaTb UCMOIHAEMbIE KOAbI,
»xusble koabl Python, TekcTt, HTML, LaTeX, nsobpaxeHns, Bu3yannsaumio AaHHbIX,
anarpammsl, rpaukm, Tabnanuybl 1 MHOroe gpyroe.

Kak paboTaeT Google Colab?

§ Welcome to Colaboratory o shae 1%
File Edit View Insert Runtime Tools Help
+ Code + Text 2 Copy to Drive Connect ~ * Editing
|EE Table of contents O X i ’ g
Q Getting started
S Welcome to Colab!

[x} i
Machine leaming If you're already familiar with Colah, check out this video to learn about interactive tables, the executed code history view and the
O More resources command palette.

Featured examples

Section
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Google Colab - 3To npocTo oHnanH-npeacTasneHune Jupyter Notebook. B To Bpems Kak
Jupyter Notebook TpebyeT yCcTaHOBKM Ha KOMMbIOTEP U MOXKET MUCMNO0JIb30BaTb TOJIbKO
NIOKanbHble pecypcbl MawunHbl, Colab - 3To nonHoueHHOe obnayvyHoe NpunoXXKeHne ans
KoampoBaHMA Ha Python. Bbl MOXXeTe nnucaTb Koabl Ha si3blke Python ¢ nomowbio Colab B
bpay3epax Google Chrome unn Mozilla Firefox. Bbl Tak)xe MO>XeTe BbINOJIHATb 3TU KOAbl B
b6pay3epe 6e3 ncnonb30BaHNA Cpeabl BbIMOIHEHUS UM NHTepdenca KOMaHAHON CTPOKN.
Kpome Toro, Bbl MOXeTe npuaaTb cBoeMy 6JIOKHOTY C MPOEKTaMM Ha

Python npogeccrnoHanbHbIn BUA, ob6aBUB MaTeEMaTUYECKNE YpaBHEHUSA, FrpaduKku,
Tabnunubl, n30bpakeHnsa n gpyryto rpadmky. Kpome Toro, Bbl MOXXeTe Co34aBaTb
BM3yanm3auum aaHHbix Ha Python, a Colab 6yaeT oTobpakaTb Kof B BUae BU3yasibHbIX
akTneoB. Kpome Toro, Colab nossonseT noBTOpPHO NCMOJb30BaTb (pansbl JupyterNotebook
¢ GitHub. Kpome Toro, Bbl MOXXeTE MMMNOPTUPOBATb COBMECTUMbIE MPOEKTbIMALLWHHOIO
0by4eHuns N HayKn 0 AaHHbIX U3 Apyrux ncto4Hnkos. Colab acpcpekTneHoobpabaTbiBaeT
NMMNOPTUPOBAHHbIE aKTUBbI, YTOOLI 0TO6Pa3nNTb YNCTbIN 1 Be3owmnbo4vHbInPython-koa.

Jlyyuwime Bo3Mo>XXHOCTU Google Colab

Npadpuyeckue npoueccopobl u TPU

Monb3oBaTenn Free Colab nonyyatT 6becnnaTHbIN gocTyn K pexxumam pabotel GPU n TPU
Ha Cpok A0 12 4acoB. Bpemsa paboTbl GPU ocHauweHo npoueccopom Intel Xeon CPU @2,20
My, 13 I'b onepaTtmBHoOM NamaTn, yckoputenem Tesla K80 n 12 'b GDDR5 VRAM. Bpems
BblnonHeHNa TPU cocTtonT 13 npoueccopa Intel Xeon CPU @2,30 My, 13 I'b onepaTuBHOMn
namMaTu n obnavyHoro TPU ¢ BbivncanTensHom mowHocTbio 180 Tepadnonc. C Colab Pro
nnn Pro+ Bbl CMOXKeTe BBOAUTL B 3KCnayaTauunto 6onbwe CPU, TPU n GPU B TeyeHue
b6onee yem 12 4acos.

CoBMecTHOe UcnoJsib30BaHue HoyTbyka

3annucHas KHWxKa ¢ kogom Python Hukorpa He 6bi1a Takon JOCTYMHOW 40 NOSAB/IEHUS
Colab. Tenepb Bbl MOXXeTe co34aBaTb CCbUJIKM AJ19 COBMECTHOro JocTyna K aniam
Colab, coxpaHeHHbIM Ha BaweM Google [Incke. Tenepb nogennTechb CCbIJIKOW C
COTPYAHUKOM, KOTOPbIN Xo4eT paboTaTb € BaMu. Kpome TOro, Bbl MoOXXeTe npuriawaTtb
NPOrpaMMMNCTOB K COTPYLHMYECTBY C NMOMOLLbIO 3JIEKTPOHHOM NoYThbl Google.
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YcTaHOBKa cneuuvasibHOM OMOnuotTekm

Colab no3sonseT ycTtaHaBamBaTb 6ubnnoTekn, He oTHocAwmecs K JlabopaTtopun (AWS
S3, GCP, SQL, MySQL n T. a.), KOTopble HEAOCTYMNHbI B (hparMeHTax Koga. Bce, 4To Bam
HY>XHO caenaTb, 3To A06aBUTb OOHOCTPOYHbIA KO CO CeaylwnmMmm KOL4oBbIMN
npedgukcamn:

Ipip install (??????: !pip install matplotlib-venn)

lapt-get install (??????: lapt-get -qq install -y Iibfluidsynthl)
NMpeaycTtaHoBNEeHHbIe OubNAMOTEKHM

Google Colab npegnaraet MHOXXeCTBO NpenyCcTaHOB/IEHHbIX BubnnoTek, 4Tobbl Bbl MOrin
NMMOOPTUPOBATb HYXXHYIO BubnnoTeky ns pparmeHToB Koga. K Takum 6ubnnotekam
oTHocATca NumPy, Pandas, Matplotlib, PyTorch, TensorFlow, Keras n gpyrue 6nbnmortekn
ML.

CoBMecTHOe KoaupoBaHue

CoBMeCTHOe KognpoBaHue He3aMeHNMMO AN FpynnoBbiX NpoekToB. OHO NoMoraeT
KOMaHAe 3aBepLlunTb 3Tanbl paboTbl paHblUe NpeanosaraeMoro cpoka. Ecnn Bawwen
KoMaHOe TpebyeTcsa coBMecTHas paboTa B pexnume peasibHOro BpeMeHn Haa NpoekTaMum
rno ML n Hayke o gaHHbIX, Google Collaborative - 3TO MeHHO TO, 4TO HY>XHO. [lpocTo
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OTNpaBbTe CCbIJIKY Ha pefaKTUpyeMbl TEKCT CcoaBTOpaM Uau NpurnacuTe ux ons
rpynnoBoro KkoanpoBaHus. Becb 610KHOT Python aBToOMaTu4eckn obHOBASETCA NO Mepe
TOro, Kak KoOMaHZa KoaupyeT, 1 Bbl NoJslydaeTe owyLweHne paboTbl B 06LWLMX INCTaAX UK
nokymeHTax Google.

OOGnavyHoe xpaHunuwe

Google Colab ncnonb3yet KBOoTYy Bawero xpaHnnuuwa Google Drive onga coxpaHeHus
dannos. Taknm obpa3om, Bbl MOXXeTe BO306HOBUTL paboTy ¢ ntoboro komneloTepa, Ha
KOTOPOM eCTb A0CTYyn K BaweMy akkayHTy Google Drive. ObnayHblie xpaHuamuia Takxe
BbIMOJIHAIOT (PYHKLNIO pe3€epBHON0 KOMMPOBAHMA AaHHbIX Ha cay4dan Nobbix kKaTacTpod.

NuTerpauusa c GitHub

Bbl MOXeTe cBsA3aTb cBOM akkayHT GitHub ¢ Google Colab, 4Tobbl nerko nMnopTmnpoBaThb
N 3KCMopTUpoBaTb pannbl Koaa. Ons umnopTa Bbl MOXKeTe HaxkaTb Ctrl+0 v nepenTn Ha
Bknagky GitHub, 4Tobbl nony4nTb hannbl koga. Ansa oTnpaBku garnos Ha GitHub,
HaobopoT, 4OCTAaTOYHO Ha)KaTb Ha Save a copy to GitHub B meHto File.

HecKO/IbKO UCTOYHUKOB AaHHbIX

Google Colaboratory nogaepxuvuBaeT pa3/inyHble NCTOYHUKN OaHHbIX O/ BaLUUNX
npoekToB no oby4yeHuntio ML n Al. Hanpumep, Bbl MOXKETE MMMNOPTUPOBATb AdHHbIE C
NIOKaNbHOM MalKnHbl, Nnogka4YnTb Google Drive K ak3emnnsapy Colab, nony4nTbe
yhaneHHble AaHHble U KIoHUpoBaTb peno3uTtopuin GitHub B Colab.

ABTOMaTU4Y€CKUMN KOHTPOJIb BEpCU#

Kak n B Google Sheets n Docs, B Google Colab Tak)xe ecTb ncyepnsiBaloWmnin Tpekep
nctopun. Moaynb oTCneXxuBaeT BCE N3MEHEHUS, BHECEHHbIE C MOMEHTa CO34aHus
anna. JoCTyn K XXypHasaM MOXXHO MOJy4UTb U3 MeHo “Pann” n BblbpaTb NYHKT
“UcTopuna naMmeHeHun".

NMouyeMy Bbl A0JIXXHbI BbiIOpaTh Google Colab?
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®* Google Colaboratory - 310 061a4HbIN MHCTPYMEHT. Bbl MOXXeTe Ha4aTb CO34aBaTb
haHTacTmnyeckme mogenn ML n data science, ucnonbsysa 6paysep Chrome.

® Colab aBnsetcsa 6ecnnaTHOM CUCTEMOWN C OrpPaHNYEHHbIMUK pecypcamun. O4HaKOo He
CTOUT OXKUAATb, YTO Bbl CMOXKETE XPaHUTb CBOUN MOLESIN NCKYCCTBEHHOIO
WHTeNNeKTa Win MawmnHHOro obyvyeHns beckoHe4yHo foAro Ha becnnaTHoOM
nHgppacTpykType Colab.

® Ecnn Bbl 3HaeTe, Kak paboTaTb C Jupyter, BaM He HY>XKHO NPOXOANTb KPUBYIO
oby4deHunsa B Google Colaboratory.

®* becnnaTHbIN JOCTYN K rpacdunyeckum npoueccopam n TPU ansa paboTbl €
obWMPHBIMN MOLENAMN HAaYYHOIr 0 aHanM3a AaHHbIX U MaWMHHOIo oby4eHus.

®* OH nocTasnfAeTcsa C NpeayCTaHOBNAEHHbIMU U NoNynsapHbiMY Bubnnotekamm ons
paboTbl C AAHHBLIMMU.

* Kogepbl MOTyT Jierko Aenntbcsa 6JIOKHOTOM C KOJIeramMmm oaa KognpoBaHus B
peXxume peasibHOro BPpEMEHMN.

® Mockonbky Google pa3smewaeT HoyTOyK B Google Cloud, BaM He HY>XHO
6ecnoKonNTbLCA O KOHTPOJIE BEPCUN KOLOBbIX LOKYMEHTOB U UX XPAHEHUMN.

® Jlerko nHTerpupyetcs ¢ GitHub.

®* Bbl MmOxeTe 0by4aTb NI ¢ noMOLLbIO N306parkeHunia.
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* Bbl Tak)xe MoxXkeTe oby4yaTb MoAeNn Ha ayano 1 TEKCTe.
* liccnepoBaTenn Takxxe MOryT 3anyckaTb nporpammel TensorFlow B Colab.

Kak ucnonb3oBaTtb Google Colab

Bbl Mmo>XXeTe ucnonbsoBaTtb Google Colaboratory, ecnm orBeyaete cnepyowmm
MWHMMaAJIbHbIM TpeboBaHUAM:

®* AkkayHT Google, 4Tobbl Nnonb3oBaTbCcsa Bcemun yaobcteamm Colab.

* KomnbloTep, Ha KOTOPOM MoXXeT paboTaTb nocnenHaa sepcus bpaysepa Google
Chrome nnun Mozilla Firefox

®* Google pekomeHayeT Chrome gnsa Colab.

* MpumMnTe NpasBuia 1 ycaoBUs UCNosib3oBaHUA faHHbIX Google.

Mony4nTb foctyn K Google Colaboratory MoXxHO ¢ ee opuumnansHoro canmta. Colab
6ecnnaTHa, 0QHAKO OrpaHN4YeHHOEe KOJIMYEeCTBO PeCypCcoB He BCerga rapaHTUpPoOBaHO.
Ecnn BaM Hy>XHa 60sbllas CKOPOCTb U BO3MOXHOCTU 06paboTKm C rapaHTUPOBaHHbIMU
pecypcamu, Bbl MoXeTe npnobpectun Colab Pro nan Pro+.
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o Choose the Colab plan that's right for you

Whether you're a student, a hobbyist or a ML researcher, Colab has you covered

Restrictions apply. Learn more here.

Recommended

Colab Colab Pro

Free of charge

Current plan $9.99/month

Colab Pro+

$49.99/month

HeKOTOpre mMmonoesin ond Hayknm o AaHHbIX 1 MalULMHHOTIO 06y‘-IeHVIFI, noaxopgsduine onsd

Colab, Bbl MmOxeTe HanTu B Google Seedbank.

Pasnunuua mexnay Google Colab u Jupyter Notebook

Kopn Lok OcobeHHOCTH JlabopaTtopusa Google

MrHOBEHHbI MPOCMOTP KOOOBbIX

hannos a
CoBMeCTHOe 1CrnoJsib30BaHue

KOLO0BbIX OKYMEHTOB fla
YcTaHOB/IeHHbIe bubnmnoTtekun Ia
O6n1a4HbIN XOCTUHI Ha
CHXpOHM3auma anios Oa

BnokHoOT
Jupyter

HeT

HeT

HeT
HeT
HeT

#1. Colab He TpebyeT ycTaHOBKM NporpaMMHoOro obecrnevyeHns Ha I0KasibHON MallNHe.
HanpoTus, Jupyter Notebook TpebyeT ycTaHOBKKM nporpamMmmHoro obecneyeHmns u

pecypCcoB JNOKaJIbHOW MalUMHbI A9 BbIHNCNEHUNA.

#2. NMockonbKy Colab paboTaeT B o61ake, Bbl Mosly4aeTe aBTOMAaTUYECKUA KOHTPOJb
Bepcun. Kpome Toro, Google Drive coxpaHseT 610kKHOT Python aBTomMaTu4ecku. B
oTaunydme ot Jupyter Notebook, BaM HYy>XHO nepnoanveckm CoXpaHsaTb BJIOKHOT 1

yrpaBsiTb KOHTPOJIEM BEPCUIA.

#3. ®annbl Colab goctynHbl Ha Google lucke onsa pesepBHOro konmposaHusa. C gpyron
CTOpPOHbI, hannbl Jupyter Notebook He pe3epBupylOTCSA aBTOMaTUYECKMN.
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#4. Bol MOXXeTe oTrnpaBuTb pansibl Colab KoMy yrogHo, fake KJIMeHTY, KOTOPbIA He
ABNSETCH cneumasncToM rno NccnefoBaHnio AaHHbIX. OHU MOFYT JIerko OTKPbITh
nokyMmeHT B Google Colab n npocmoTpeTb cogep>xumoe. MNMony4aTento He HY>KHO
yCTaHaB/MBaTb NporpaMmmHoe obecrnedyeHue.

HanpoTus, nony4yaTtento Heobxoanmo yCTaHOBUTb U 3anycTuTb Jupyter Notebook, 4Tobbl
MpoYnTaTb Ball NPOeKT. Takum obpa3oM, obMeH 3TM halisioM C KIMeHTaMu, He
3aHMMAOWMMNCA HAYKON O OAHHbIX, CTAHOBUTCS CJIOXKHOM 3a4a4en.

Notebook settings

Hardware accelerator

None - ®

None
tion

TPU

~vrarmryvorrowooon 10 keep running even after you

close your browser? Upgrade to Colab Pro+

E] Omit code cell output when saving this notebook

#5. Google Colaboratory noctaBnsieTcs ¢ HeobxoanmbiMn BubnnoTekamm oaa NPOEKTOB B
061aCTV HayKN O AaHHbIX U MaWWHHOIo oby4yeHnsa. Kpome Toro, oHa npenocTtaBaseT Bam
onpepneneHHoe konnyectso CPU, RAM, GPU n TPU B obnake. Takum obpa3om, Bbl
5KOHOMUTE BpeMs U OeHbr .

B oTanymne ot aToro, npu paboTte c npunoxerHmnem Jupyter Notebook BamM Hy>XHO HaNTn K
YyCTaHOBUTb BCe Bnbnnotekn, Heobxogmmbie AN Ballero NnpoekTa. YCTaHOBKA TakKoro
Konun4yectBa bubnnortek Takxxe notpebnset pecypcobl CPU, RAM n GPU nokanbHom
MaLlNHBbI.

BoinosiHeHue obwux 3apa4 B Google Colab

#1. Co3paute ONIOKHOT
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& Python Notebook 01
( Y B comment &% Share £ e
File Edit View Insert Runtime Tools Help
o 4 Locate in Drive Connect ~ # Editing ~
Open in playground mode -
=N
Q,
New notebook
(x) Open notebook Ctri+0
Upload notebook
O
Rename
Move
Move to trash
Save a copy in Drive
<> Save a copy as a GitHub Gist
= Save a copy in GitHub
[5=i] Save Ctrl+S

Cauva and ain rauisian Merlahd T

®* 3anaunTe Ha nopTan Google Colab n ysugute: “Lobpo noxanosaTtb B Colab!”.

* B BepxHeM MeHI0 BbibepuTe NyHKT dann.

®* B KOHTEKCTHOM MeHio Pann BbibepnTe HOBbIN ONOKHOT.

* Baw HoBbIN 610KHOT Python rotoB. Bel MoXxeTe nepenmeHoBaTb ann 610KHOTA.

#2. 3arpy3kKa u Bbirpy3ska ¢annos

Bbl MOXXeTe 3arpy3uTb IokanbHble Koabl Python B Colab, BbIMoIHMB cnenytowine
NencTBeus:
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®* B BepxHEM MeHI0 HaXxMuTe dPann.

® OTKpOEeTCs KOHTEKCTHOE MEHIO C MHOXXECTBOM OMLUA.

®* Hangute 6nokHoTt Upload 1 wenkHUTE Ha HeM.

®* Tenepb Bbl YBUANUTE HANIOXKEHHYIO KOHCOJIb C TaKUMKM onumamm, kak Examples,
Google Drive, GitHub n Upload.

® Mepengnte Ha N6y BKNagkKy 1 BeibepuTe Kog COOEpPXMMOro, KOTOPOe Bbl XOTUTE
3arpysuThb.

3arpy3nTb roTOBbIN NN Ha4YaTbI NPOEKT TakKXXe 04eHb NpPoCcTo. BoT warm:
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4

[x}

O

& Python Notebook 01

File Edit View Insert Runtime Tools Help All changes saved

Locate in Drive

Open in playground mode

New natebook

B comment 2% Share Xt a

Connect ~ # Editing ~

co O W) W ¢

Open notebaak Ctri+0
Upload notebook

Rename
Move

Move to trash

Save a copy In Drive
Save a copy 85 a GitHub Gist

Save a copy In GitHub

Save Cirk+s
Save and pin revision G+ §

Revizion histary

=

Downiload Download ipynb

Prin s Download .py

®* HaxxMuTe Ha MeHto ” darn” , pacrnosioXEeHHOE B BEPXHEN CTPOKE MEHI0.

® HaBeaouTe Kypcop Ha NyHKT ” 3arpysutb”.

® OTKpOEeTCs KOHTEKCTHOE MEHI0 C ABYMS BapuaHTaMu popMaTa 3arpy>Kaembix
hannos: .ipynb n .py.
®* Bbl MOXXeTe BblibpaTb NpeanoYTUTesbHbIN YOPMaT U 3arpy3nTb pan.

#3. Doctyn K GitHub

Mony4nTb goctyn K GitHub B Colab npouwe npocToro. BoT 4T0O Bbl MOXeTe caenaThb:
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Examples Recant Gaagla Drive Upload

Enfer a GitHub WAL ar search by coganization ar user [ irchusde private rapes

google

Rreposiiory: [ aranch: [
goaglediG-bench w main

Path
() biskanchbesgieocs uck star by

O bighanehnnesqin/dnes senin_fasks_from_json gy

) viubenchisbesgionoes 15 sl ipyr

) bigkenchibenchimark tazka el or_fake_testrHoFT_SIGEench_ JSON_-

KOHCOJ1IN.

opraHmsaumu.

Ha>kmnte ®ann B BEPXHEN CTPOKE MEHIO.

BbibepnTe NyHKT 3arpy3uTtb BJIOKHOT B KOHTEKCTHOM MEHIO.
OTKpoeTCcsa KOHCOob € Bknagkon GitHub.
Kpome Toro, Bbl MOXeTe Ha)aTb Ctrl+0, 4Tob6bl NONy4YNTb AOCTYN K TOW Xe

MapameTpbl Nnoncka Ha GitHub: URL GitHub, nma nonb3oBatens n Ha3BaHue

#4. floCcTyn K noKasnbHbIM pannam

®* Haxxmute Ctrl+0 Ha HoBoM 6n10kHOTe Colab.
* B nosasusLiencsa KoHconu Bbibepute BkNnagky Upload (3arpyska ).
®* Haxxmute KHonky Choose File, 4Tobbl HAaNTM NOKanbHbIN hal, KOTOPbIN Bbl XOTUTE

oTKpbITb B Colab.

#5. Doctyn K Google AAucky
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®* HaxxmuTe ®Pann B BEPXHEM MEHIO.
® Bbl MOXeTe BbibpaTb OTKPbITL ONIOKHOT aKn 3arpy3uTb 6/10KHOT.
® MNMosABMTCA KOHCOJb C BKNankon Google AuUcK.
®* Ha>xmMuTe Ha Hee, 4Tobbl NOAYYMTb O0CTYN K pannam n3 Google Oucka.

Ecnm Bbl XxoTUTe nogknoyYmTh Google Drive K ak3emnnspy Colab, BbinonHuTe cnegytoume

NEeNncTBuUS:

Q,

{x)

* HaxxMuTe Ha D@ann , pacrnosIoXKeHHbI Ha N1eBOI NaHean

& Python Notebook 01 17

File Edit View Insert Runtime Tools Help

+ Code + Text
Files 0O X

B k=B’

[+ I
+ BB sample_data

o

ouct Dnv

Disk — 70.71 GB available
+~ 0Os completed at 5:34 PM

B comment A% Share I3 9

RAR 1

v Disk B - # Editing ~

HaBurauumn.
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* Boibepute koMaHay MOHTUpPOBaTb AMUCK.
* B nosasueweMcs ysegomneHun soibepute Mopknouuntbca K Google AAucky.

* Google nonpocuT Bac BbIOpaTb akKKayHT OJ1S aBTOPU3aALINN.

#6. CoxpaHeHue B Google Sheets u MMnNopT U3 HUX

Bbl MOXKeTe Nerko coxXxpaHuTb AaHHble n3 61okHOTa B hann Google Sheets ans
hanbHenwen obpaboTkn. [1n8 3TOro BbINOJHUTE Cneaytoune 0enCcTBus:

cO £ Python Notebook 01 B Comment &5 Share £ 9

File Edit View Insert Runtime Toeols Help

O X + Code + Text v FB;,‘.L-: : " - # Editing

~

= Files
& G B W

[+ B = sheets

Code snippets *

» [ sample_data
Saving data to Google Sheets -

Importing data from Google Sheets +

Saving data to Google Sh... Insert

This snippet uses the open-source
gspread library for interacting with
Sheets.

EI—' from google.colab import auth
auth.authenticate_user()

m Disk ® B 70.71 GB available
0s completed at 5:34 PM e >

®* Haxxmute KHornky Code Snippets B 1€BOM HNXXHEM yIAy.

®* C npaBon CTOPOHbI OTKPOETCA NaHeslb HaBUrayum.

* BeegnTte Sheets B punibTp, 1 Bbl Hangete pparMmeHTbl Kofa CoxpaHeHue AaHHbIX
n AMNOpT AaHHbIX.

[Ba)kObl WeNKHUTE Mo 3arosIoBKy, 4TobObl BKIIOYNTb KOZ B BJIOKHOT.

#7. Doctyn K AWS S3

Bbl MOXKeTe Nosly4nTb AOCTYN K hansiaM U KOLOBbIM pecypcam 13 0b61au4HbIX XPaHUIINLL,
Takux Kak AWS S3 u Azure Blob, ¢ nomowbio 0651a4HbIX Begep XpaHeHus.
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4-using-ch -stor; Jipyn
( ) 04-using-cloud-storage.ipynb oot a
File Edit View Insert Runtime Tools Help
+ Code + Text & Copy 10 Drive ? | = N # Editing .

Q
~ Using cloud storage buckets

ByteHub Is built on Dask which includes utilities for saving/loading data onto cloud-based storage services such as AWS 53 Azure Blob, GCP
0O Cloud Storage
* AWS

This tutorial demonsirates how (o save feature data onto AWS S3. Start by installing ByteHub with the aws option

Looo o £ B O§
© 'pip install -q bytehub[aws]

Ona aToro Heobxoaumo ycTtaHoBUTb ByteHub, koTopbin obnagaet yHKUMOHANOM AN
3arpy3Km n COXpaHeHUs AaHHbIX B 061a4YHOM XpaHunuule. Bbl Mo)XeTe BbIMOJIHUTb

cenyoLwmnm Koa:

I'pip install -qg bytehub[aws]

Doctyn K Habopam paHHbIX Kaggle

& Python Notebook O1

o ¥ Bl comment 2% Share £t 9
File Edit View Insert Runtime Tools Help

= Files 3¢ | HExw 5T Dok m v # Edting A

O« BB W cAvdE

[+ %
» @@ sample_data

° !pip install -q kaggle

<
=
>_|

Disk m— 70.71 GB available

* 3angunTte B akkayHT Kaggle n Haxxmute Ha KHonky Expire APl Token B paspene
API
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, 4TObObl yaanuTb CTapble TOKEHbI.

®* Co3panTe HoBbIn API-TOKeH, 4T0ob6bl nony4nTb hann kaggle.json Ha NOKasibHOM
KoMNbloTepe.

®* Tenepb NCMONb3YNTE CRefyoLwWwmn Ko ansa yctaHoBku Kaggle:

Ipip install -qg kaggle

®* Tenepb 3arpy3uTte pann Kaggle.json B 6a3y koga Python, cnenys ctaHgapTHOW
npakTuKe KognpoBaHUA.

3aKJsuuTeNbHbie CJIoBa

Tenepb, korga Bbl N0ApPo6HO 03HaKOMUAUCL C NpunoxxeHnem Google Collaboratory, Bbl
MOXKeTe NPUCTYMNUTb K N3y4eHunto, 0by4eHNto nnm npakTMKe NPOEKTOB MO MaLUMHHOMY
obyyeHuto. Google Colab - 3To gencrteuTensHoO ygobHoe obnavyHoe npunoxxeHne gns Tex,
KTO ntobut 610KHOTHI Jupyter.

HNata Co3paHusna
10.04.2024
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