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<§:’ Matplotlib

e C nomoulbio BU3yann3aLUnUmM JaHHbIX MOXKHO BbICTPO
YBUAETb TPEHAb! B AHHbIX U CBA3U MEXKAY AAHHbIMMU

e Matplotlib — ogHa n3 Hanbonee nonynapHbIx
bnbnunotek anAa pucosaHma rpadpumkos B Python
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<§:’ Matplotlib

e Matplotlib nexxut B ocHoBe gpyrux onbanoTtek no
PMCoBaHMUIO rpadmKoB 1 BU3yanunsaumm B Python —
Hanpumep, seaborn u BU3yanmsauuun, BCTPOEHHbIE B
Pandas
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<§:’ Matplotlib

e Matplotlib no cuHTaKcmncy pncosaHua rpaPpuKos
HaNOMMHAET A3blK NporpammmpoBaHua MatlLab

e C eronomollblo MOXHO HAPUCOBATb NMPAKTUYECKM
ntobomn rpaPuKk, ¥ NOMEHATb NPAKTUYECKU Ntobble
3/1EMEHTbI rpadmKa

PIERIAN (& DATA



<§:’ Matplotlib

e OZHaKO BO3MOXXHOCTb MOMEHATb MPAKTUYECKU NtoDbIE
3N1eMeHTbl rpadurKa moxKeT bbiTb HeyaobHa Ang
HOBUYKOB, MOCKO/ZIbKY CUMHTAaKCUC MOMKET BbIMAAETb
3anyTaHHO.

e OT4yacTM NPMUYMHAE B TOM, YTO €CTb ABa pPa3HbIX crnocoba
CO31aHUA rPadUKOB — PYHKLMOHAJIbHbIMN METOAAMM,
N MeToaamm 06 bEKTHO-OPUEHTUPOBAHHOIO
NnpPorpammMmmnpoBaHUA
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<§:’ Matplotlib

e B AadHHOM pa3jgesie Mbl NOCTapdeMCA UCKZTHOYHUTD
3aNyTaHHOCTU, YETKO pa3aenms 3TN ABa NOAX0Aa:
O OcHosbl Matplotlib
" OYHKUMOHANbHbIN METOA,
O durypbl u rpadukn Matplotlib

" MeToa 06BEKTHO-OPUEHTUPOBAHHOIO
NpPorpammmpoBaHmUA
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<§:’ Matplotlib

® B >sTOM pasgene mbl NPONAEM:
O OcHosbl 1 pyHKUMM Matplotlib

Matplotlib Figures

Matplotlib Subplots

O
O
O Ctunnusauma Matplotlib
O

YnpaxkHeHua no Matplotlib ¢ pewweHnamm
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<§:’ Matplotlib

® Mbl He byaem m3y4vaTb cneunanm3npoBaHHbIe
rpaPuKkm, HaNpPMMmep rMCTorpaMmmbl, MOCKONbKY Mbl
NPONAEM UX MO3XKe B pasaesie Npo seaborn

® Ba)Ho cHa4vana nayuntb Matplotlib, nockonbky
seaborn noctpoeH Ha ocHoBe Matplotlib
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<fz_?’ Matplotlib

® B naHHOM pa3sgene mbl byaem ccbinaTbCa Ha
noKkymeHTauuto Matplotlib — oHa ouyeHb xopowas:

o https://matplotlib.org

® A TaK)Xe Ha NONEe3HYIo rasiepeto rpaduKoB U NPUMEPOB
Koaa:

o https://matplotlib.org/stable/gallery/index.html
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<§:’ Matplotlib

e Mbl bynem pewaTb ABe 3aga4ym B Matplotlib:
O HapucoBaTb PyHKLUMOHA/IbHYIO CBA3b MNEPEMEHHbIX
" y=2X
O HapwucosaTb rpadumK Ha ocHoBe Habopa ToueK
" x=[1,2,3,4]
=" vy=[2,4,6,8]
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[laBante HaYHEM !
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OcHosbl Matplotlib
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~—J) OcHoBbl Matplotlib

N

e Cambin nNpocToun cnocod pucoBaTb rpaduKuM B
Matplotlib — c nomouwbto pyHKUMM plot:
O plt.plot(x,y)

® TaKue BbI30Bbl PYHKLUN NPOCTbl, 0AHAKO HE

NO3BOJIAIOT AETa/IbHO HAaCcCTPamMBaTb NAPaAMETPbI
rpadmKoB.
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~—) OcHoBbl Matplotlib

N

® Tak uTto BbI30oBbI plt.plot() xopown ana 6eictpon
BM3Yya/In3aLuMm AAHHbIX

® [lo3)Ke Mbl U3Yy4YMM OO BEKTHO-OPUEHTUPOBAHHbIN API

Matplotlib, B HEM 6onbLLe BO3MOXKHOCTEN MO
HAaCTPOWUKe rpadmKoB.
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~—J) OcHoBbl Matplotlib

N

® 3ameyaHwue!

O [MocTtpoeHune rpadpuKoOB HEMHOIO OT/INYaEeTCA B 6/10KHOTE
Jupyter Notebook u B 3anycke ckpunrta Python

O Ecnun Bbl 3anyckaeTe CKpUNTbI .py, @ HE BAOKHOTHI .ipynb,
TO Bam Hy»XHO A06aBuTb KomaHay plt.show() ana
oTobparxKeHuna rpaduKa
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O6beKkT Matplotlib Figure
yacTtb 1 —figure
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o= O6beKkT Matplotlib Figure
e ObbeKkTHO-opmeHTnpoBaHHbIN APl Matplotlib
ncnonb3yet ob6beKT Figure
e [lanee K ob6bekKTy Figure nobasnatoTca ocu (axis)
® [ Ha OCAX yrXKe pUCYIoTCA rpadUKu
® TaKou noaxoA no3BOIIET KOHTPOJIMPOBATb KarxKabIM
Lar NOCTPoeHunsa rpaduKa
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o O6beKkT Matplotlib Figure

e /laBanTe faaum BM3yanbHOE ONMcaHne 0ObeKTa
Figure nepea Tem, KaKk nucaTb KoA B Python...
® 3amevyaHue:

O o06beKT Figure HeBUAMM A0 TEX NOP, MOKA HA HEro He
byayT nobaBneHbl ocn
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~—) Ob6bekT Matplotlib Figure

N

e plt.figure()

<Figure size 432x288 with 0 Axes>
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~—) Ob6bekT Matplotlib Figure

N

e plt.figure(figsize=(10,10)

<Fiqure size 720x720 with O Axes>
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| O6bekT Matplotlib Figure

e fig = plt.figure()
® Mbl NOAYYNIN NYCTOE NPOCTPAHCTBO, Ha KOTOPOE
MOXHO 0006aBNATb Ocu (axes) AnAa pucoBaHUA rpaPUKoB

<Figure size 432x288 with 0 Axes>
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<4~___’ O6bekT Matplotlib Figure

e fig = plt.figure()
axes = fig.add axes([0,0,1,1])
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<4~___’ O6bekT Matplotlib Figure

e fig = plt.figure()
axes = fig.add axes([0,0,1,1])

FIGURE
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<4~___’ O6bekT Matplotlib Figure

e fig = plt.figure()
axes = fig.add_axes 1,1])

o xy) )
HwXHUI nesbin yromn oceu

(0,0)
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~—) Ob6bekT Matplotlib Figure

N

e fig = plt.figure()

axes = fig.add_axes 1,1])
(xy)

HwxH1n neBbIn yron oceu
(0,1)
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<4~___’ O6bekT Matplotlib Figure

e fig = plt.figure()
axes = fig.add_axes([[ 0.5, 0.5,]1,1])

o xy) )
HwxHWI nesbin yroJi oceun

(0.5,0.5)

FIGURE
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<4~___’ O6bekT Matplotlib Figure

e fig = plt.figure()

axes = fig.add axes([O, O.

(width,height)
LUl/IpI/IHa N BblCOTa OCeN

R

FIGURE
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O6beKkT Matplotlib Figure

e fig = plt.figure()

axes = fig.add_axes([0,C .)

(width,height)
LIJmpMHa N BblCOTa OCeN

?10

PIERIAN (& DATA

FIGURE



) O6beKT Matplotlib Figure

e fig = plt.figure()
axes = fig.add_axes([0,0[O.S, 0.5]])

(width,height)
LLinpuHa n BbICOTa ocen

FIGURE

e e S
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) O6beKT Matplotlib Figure

e fig = plt.figure()
axes = fig.add_axes([0,0[O.S, 0.5])

(width,height)
LLinpuHa n BbICOTa ocen

R e S et S
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—J O6wekT Matplotlib Figure

o fig = plt.figure()
axes = fig.add_axes([O,({, 0.5, 1])]

(width,height)
LLinpuHa n BbICOTa ocen
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~—) Ob6bekT Matplotlib Figure

N

o fig = plt.figure()
axes = fig.add_axes([0,0[ 0.5, 1])]

(width,height)
LLinpuHa n BbICOTa ocen

RPN SSMLI SR SR R
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<;’ O6bekT Matplotlib Figure

e fig = plt.figure()
axes = fig.add axes([0,0, 1, 1])

axes.plot(x,t)

125
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<§:’ O6bekT Matplotlib Figure

o [fig = plt.figure() ]
axes = fig.add_axes([0,0, 1, 1])

axes.plot(x,t)

125
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<§:’ O6bekT Matplotlib Figure

e fig = plt.figure()
axes =[fig.add_axes][0,0, 1, 1])

axes.plot(x,t)

125
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<§:’ O6bekT Matplotlib Figure

e fig = plt.figure()
axes = fig.add axes([0,0, 1, 1])

axesl.plot(x,t) |

125
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~—) Ob6bekT Matplotlib Figure

N

® Takol noaxon no3sonseT 406aBNATb HECKO/IbKO
HabopoB ocer, MEeHATb UX NMOJIOXKEHUE N pa3Mmepbl

Big Figure

10000 -

8000 1

6000 1

Y Label

4000 A

2000 1

Small Figure

10000 4

8000

6000 1

4000 1

2000

0
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o= O6beKkT Matplotlib Figure
® TeopeTuyeckn MoxKHO ¢ nomolubto plt.figure() cozpatb
HEeCKO/1bKo HabopoB ocen paaom APYr C APYrom, HO
yaobHee 310 caenatb ¢ nomouwbto plt.subplots()
® [lo3)Ke Mbl BEpPHEMCA K TEME NMOCTPOEHUS HECKOIbKUX

rpaduKoB pAAOM APYr C Apyrom. A cemyac aaBanTe
NOCMOTPUM npumeHeHmne obbvekTa Figure!
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O6beKkT Matplotlib Figure
yactb 2 — figure n axes
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O6beKkT Matplotlib Figure
4yacTtb 3 — napameTpbl figure
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Matplotlib Subplots
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<§:’ Matplotlib Subplots

® Y10bbl CO34aTb HECKONBLKO rpadPmKoOB PAAOM APV C
APYrom, Mbl MOram bl co3gaTtb 06beKT Figure n 3atem
HECKO/1IbKO HabopoB ocen pAaoOM APYT C APYroOm

e OpaHako ana ston uenun B Matplotlib ectb rotosas
dyHKUMA plt.subplots(), KoTopaa aenaet a1y paboTty
aBTOMaTU4ecKun!
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<;’ Matplotlib Subplots

e plt.subplots() no3BonsaeT co3gaBatb 06beKTHI figure u
axes TaK, 4tobbl ocu BblIM PAJOM APYT C APYIOM

® plt.subplots() Bo3BpalL,aeT KopTeX, B KOTOPOM
HaxoaAaTca obbeKT figure n maccmB numpy ¢ o6beKTamm

daxXes
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<§:’ Matplotlib Subplots

e fig, axes = plt.subplots(nrows=1, ncols=2)

10 10
0.8 1 0.8 -
0.6 1 06 1
0.4 1 0.4 -
0.2 1 0.2 1
0.0 0.0

00 02 04 06 O8 10 00 02 04 06 08 10
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<4~__!’ Matplotlib Subplots

e fig, axes = plt.subplots(nrows=2, ncols=2)

100 100

0.75 1 0.75 1

0.50 - 0.50 -

0.25 1 0.25 1

0.00 T T T T 0.00 T T T T
1000'0 02 04 06 08 1({000,0 02 04 06 08 10
0.75 1 0.75 1

0.50 1 0.50 1

0.25 1 0.25 1

0.00 0.00
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<;’ Matplotlib Subplots

® plt.subplots() Bo3BpallaeT KopTexK, KOTOPbIN OObIYHO
obo3Hauaetca (fig,axes):

O fig— 3710 Becb 06beKT Figure

O axes— MacCuUB NUMpY C OTAE/IbHbIMWU NMapamMm OCEN, B
nopAagKe nx pacnoaoxeHmna Ha obvekTe figure
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<4~___’ Matplotlib Subplots

e /[laBaiTe c nomouubto plt.subplots() Hapmncyem Habopbl
rorapunKos!
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Ctunusauma Matplotlib
yacTtb 1 - nereHaa
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~—) Ctnnunsauma Matplotlib

N

e B Matplotlib ectb pa3Hoobpa3Hbie BO3MOXKHOCTMU MO
CTUAN3aUMN TPAPUKOB — HACTPOMKA LBETOB, JIETEHA,
LLIMPUHbBI IMHUN, TUNIOB MAaPKepoB U MHOroe gpyroe!

® 3ameyaHue: MNOCKOJIbKY BapMaHTOB OYEHb MHOTO, B
3TON JIeKUMMN Mbl Bygem ¢ NomoLLblo copy-paste
KONMMpoBaTb Ko U3 6/1I0KHOTA, YTOObl COKOHOMUTDL
BpemMs Ha BBOJ, KOJa C KN1aBMATypPbl BO BpeEMS BUAEO.
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_J Ctuansauwma Matplotlib

® OCHOBHble TeMbl N0 CTUNNU3ALUUNN:
O JlereHAapbl
O CTVIﬂVl3aLI,VIFI BHEWHEro sBnaia
" LlseTa
" JlnHnn — uBeTa, WNPUHA, CTUU
"  MapKepbl — UBeTa, pa3mepbl, TUNbI, Popma
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Ctunusauma Matplotlib
4acTb 2
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JlononHUTenbHble KOMaHAbI
Matplotlib
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<~’ [JononHutenbHblie KomaHabl Matplotlib
N

e Matplotlib — oueHb 60nblIaa BUbANOTEKA!

e Mbl nogrotosuau ana Bac AONOAHUTENbHbBIN
6NOKHOT, B KOTOPOM Bbl CAaMOCTOATENBHO MOKETE
N3y4nTb AonosIHUTENbHble Tembl No Matplotlib

® JTW TeMbl HE UCMOb3YIOTCA AaJsiee B 3STOM KypcCe,
nosTomy Bblbop Balu — moXkeTe NnocMoTpEeTb UX, a
MOXeTe NPOonyCcTUTb
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<~’ [JononHutenbHblie KomaHabl Matplotlib
N

® Ba)XHO OTMETUTb, YTO OTBETbl HA MHOTME BOMNPOCHI NO
Matplotlib moXXHO HanTK B MHTEepHeTe Ha cauTe
StackOverflow, nnu B ranepee npmmepoB Ha canTe
Matplotlib

® llcnonb3ymTe 3T pecypcbl U NPpUMepbl Koga Ane
3KOHOMMUMK Bawero sBpemeHun, YTobbl HE 3aNOMUHATb

T€ UM NHble KomaHAabl!
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YnpaxxHeHunsa no Matplotlib
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YnpaxxHeHunsa no Matplotlib
PELLEHNA
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