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Elle pa3 npo AaHHble M MaT. MOAeNn

* SciPy, mpmath —uyncneHHble metoabl, anddypsol

* NumPy — nnH. an.

* Sympy — CUMBO/IbHbI€ BblYNCNAEHWUSA

* Pandas — tabanubl n 61

e scikit-learn — cTaTucTMKa U aHaNMN3 AaHHbIX

* scikit-learn — 0bpaboTKa n3obparkeHnm

* Tensorflow, Keras, PyTorch — mawmnHHoe obyyeHune
* multiprocessing — pacnapannenmBaHue

* pint — nepeBoa pasmepHoOCTEN
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UnTtaTbl cTtyaeHTos BLUTM

"XOopoLWnn UHKEHEP UNN YYEHDBIN ONpeaenseTcs
YMEHUEeM HaMYTUTb 3a1MNaTeNbHYO TMPKY”



KaK 3TO BCE 3TO NOKa3aTb Ha4a/IbHUKY?

- t, -b K/JlaCCUKa, TMOKOCTD,

ma tp ’ ! MYTOPHaA HaCTPOMKA

seaborn pIOtly

yA0OHan KpacmBaa HaACTPOMKA JavaScript, UHTEPaAKTUBHOCTb
Hag mpl ana DataScience 3KCcnopT B bpay3ep u Excel,



B yém paboTtatb?

cmd unn nrobon pepakTop

Anaconda Spyder

Scientific mode PyCharm

jupyter

Jupyter notebook/Lab



B yém paboTath (2)
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Apache Zeppelin °ee
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matplotlib

e 2003 r. PyLab — aHanor Matlab

° A —
KUPHbBIU 70 TbIC. CTPOK KOAa [15KOH XaHTep, Helipobuonor

* pasHble NoAXoAbl K MOCTPOEHUIO rpadmnKoB U 63KIHA0B

* HE BCA AOKYMEHTAUUNA aKTYya/IbHA



matplotlib — nepapxnsa obvekToB

Figure

>>> import matplotlib.pyplot as plt

>»> fig, = plt.subplots()
>>> type(fig)

<class 'matplotlib.figure.Figure'>

y label

>>> one_tick = fig.axes[@].yaxis.get major ticks()[@]
>>»> type(one tick)

<class 'matplotlib.axis.YTick'>

OT/INYHbIN pa3bop ecTb TyT
https://realpython.com/python-matplotlib-guide/



https://realpython.com/python-matplotlib-guide/

matplotlib — nepapxnsa obvekToB
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matplotlib pyplot

>>> import matplotlib.pyplot as plt

Pyplot no3BonseT c NOMoLbio NPOCTbIX METOAOB
No6aBNATb K TEKYLLEN PUTYPE SINEMEHTDI
(NMHEeWrHble N ToyeYHble rPaPUKKn, TMCTOrPaAMMbI,
XUTManbl, TEKCT N T.A.)

Bonbliaa 4Yactb meToao0B U3 Pyplot nexxunT Takke B
matplotlib.axes.Axes

https://pyprog.pro/mpl/mpl main components.html

https://www.w3resource.com/graphics/matplotlib/



https://www.w3resource.com/graphics/matplotlib/
https://pyprog.pro/mpl/mpl_main_components.html

Seaborn

* bubMoTEKA ANA CO30aHUA CTAaTUCTUYECKMX rpadmKoB Ha Python.

* ocHoBbIBaeTcA Ha matplotlib u TecHo B3anmopencTeyer
CO CTPYKTYPaMM AaHHbIX pandas

* OCHOBbI paboTbl: https://habr.com/ru/company/otus/blog/540526/



https://matplotlib.org/
https://livecodestream.dev/post/how-to-work-with-pandas-in-python/
https://habr.com/ru/company/otus/blog/540526/

Seaborn & Plotly

https://mlicourse.ai/articles/topic2-part2-seaborn-plotly/

NHTepaKTUBHbIE TPadUKK:
https://habr.com/ru/company/skillfactory/blog/506974/
https://habr.com/ru/post/502958/



https://mlcourse.ai/articles/topic2-part2-seaborn-plotly/
https://habr.com/ru/company/skillfactory/blog/506974/
https://habr.com/ru/company/skillfactory/blog/506974/
https://habr.com/ru/post/502958/

