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Annotation: This work may help to understand what python is good for in
machine learning. Python syntax is simpler and higher than Java, C, and C ++.
It has a vibrant community, an open-source culture, hundreds of high-quality
machine learning-oriented libraries, and a huge support base from industry
giants (like Google, Dropbox, Airbnb, etc.). This article will focus on some
Python machine-learning libraries and features.

Keywords: machine learning, python, numpy, pandas, matplotlib,

seaborn, scikit-learn.

CymiecTByeT HECKOJIBKO 0a30BBIX MakeToB/OnOmunorek Python, xoTopseie
HE0OX0AMMO  OcBOUTH Mg 3G(EKTUBHOTO  MAIIMHHOTO  OOYYEHHS.
dyHIaMeHTaIbHbIC OMOIMOTEKH, KOTOPBIE HY)KHO 3HATh M OCBAWBATh.

1. Numpy

NumPy  saBisieTcss  OCHOBHBIM  TIAK€TOM,  HEOOXOAMMBIM  JIJIA
BBICOKOTIPOM3BOIUTEIBHBIX HAYYHBIX BBHIYHCIICHUA W aHAJM3a JTAHHBIX B S3BIKE
Python. D10 0ocHOBa, Ha KOTOPOI MOCTPOEHBI MOYTH BCE MHCTPYMEHTHI Ooiiee
BBICOKOTO ypoBHs, Takue kak Pandas u sckit-learning. TensorFlow ucmnonb3yer
MaccuBbl NumPy kak (yHIaMeHTadbHBIM CTPOMUTENBbHBIA OJIOK, MOBEPX
KOTOPOTO OHU CTPOMJIM CBOM OOBEKTHI Tensor u rpaguieckuii moToK AJs 3a71a4
riryookoro o0yuenusi. Muorue onepanuu NumPy peanusytorcesa B C, uto nenaer
X CBEpXOBICTPhIMH. [I1si MHPOPMATUKK U COBPEMEHHBIX 3aJlad MAIIMHHOTO
oOy4eHHs OTO HEOICHUMOE NPEUMYIISCTBO. BO0O3MOXHOCTH OHOIMOTEKH

IIpEACTaBIICH Ha puc. 1.
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Numpy (NumericAL PYTHON)

Numpy CheOT Sheef Setting data with assignment : 5. Boolean arrays methods

zayl < 0 = 0 Count #of Trues' | (ndacrayl > 0).aum()
in boolean aay
lnd-lmhho-&mllw m-rmd If at least one
crestes a two-dimensional value is True'
Wfall valuesare | ndarzayl.all()
True'
Numpy (NUMERICAL PYTHON) COMMON OPERATIONS L
1 Tﬂﬂwﬂlﬂﬂ Note: These methods also work with non-boolean
What is NumPy? special form of reshaping which retums & ‘view" arrays, whare non-zero slements evaiuate to True,
mmmmnmmnm anything.
Foundation package for scientific computing In Python 1
Why NumPy? osely  of 6. Sorting
* Numpy ‘ndarray’ is a much more efficient way or Inplace sorting ndarrayl.sort()
of storing and manipulating “numerical data” es (0, 1 | |
oo .. oo s S
+ Libraries written in lower-evel languages, such SUCING (INDEXING/SUBSETING) 2. Vectorized wrappers (for functions that copyinsteadof | PP-sortindarrayl)
as C, can operate on data stored in Numpy + Sicing (Le. ndarrayl(2:6))is a ‘view' on take scalar values) inpiacs
‘ndarray’ without copying any data. the oniginal array. Data is NOT copied. Any * math.sqre () wOrks on only @ scalar
modifications (i.e. ndarrayl(2:6] = 8)lothe 1
N-DIMENSIONAL ARRAY (NDARRAY) ‘view' wil be refiected in the criginal aray. ap.aqrt (seql) # any sequence (list 7. Set methods
What is NdArray? + Instead of a ‘view', explicit copy of siing via : Setalle B Rewmsoted | np.unique(ndarrayl]
Fast and space-effcent mutidimensional array [ naarray1 t2:61.copy 0y 3. Vectorized expressions unkive vaued
(wmvlwmnwmsm)mmwmm * np.where{cond, x, y) IS aveclorized version Tas:membvsmp osult :t: oleanArray = 2
arthmet opcation + Muimensionsl array indexing rotation o “xf condion else y' "'(';”3"?]“"‘“ .v o0 S
n ,
Cronls NdArmy fp.array(seql) darrayl (0] [2] O ndarrayl(0, 2] ue, | 1, 21,
r'n!?‘z--:lmmmuumpn. V e « Other set methods * irtersectid () unicald(),
i et ££1d (), sotxorid,
CstoSpecal | 1, pp.zecos (10) * Boolean indexing : & Cormariiaasky Cimemeial
s o s g o 1) oyi ({namos == 3ob') | nsmos ==

- 8. Random number generation (np.random)
i np.where xAcray > 0, 1, ~1)

2 * Suppiements the builtn Python random * with
2, 2, builtin

e A #72- means selectfom 3rd column on = ""'""‘“"'""""""” Shywons functons for effcienty generating whole arays
-wmu!vuui op argmax() * | of sample values from many kinds of probability
3, np.empty(3, 4, 5) * = Selacting data by boolean indexing >Fndmeﬁr!leaeiemem distributions.

:?"i%m'““’“ et e aramax () can be used 1o find the | sanpies = rp. randon. rocmal (size =(3, 3)) ‘
p.eye ) or Tha ar nd o epworch o NOT wrk il b s e

4, o

np. {dent ity (N) with booiean arrays. Use & and |. Examgle Python built4n random ONLY samples
ﬁﬁmmbeNmmnlym hm-,:;g:-ﬁ:z‘:’mw " onevauoatatime.

s bl e 745 * Fancy indexing (aka ‘indexing using integer arrays’)

. 4, regations/Reductions Methods
Seiect a subset of rows in a particuiar order : (Al?'«'m!:n.lumuﬂ)

ndarrayi{ (3, 8, 4] ]

ndacrayil (-1, 6] ]

# negative indices select rows from the end —
Compute staistics | ©

Fln:y lrmxhn ALWAYS crestes a over axis *

VCompula mean |

Updated: August 18, 2016

Puc. 1 — Bo3moxxnoctu 6nbmmorexkn NumPy

2. Pandas

OTo0 camas momyJspHas OubIMoTeka B MallMHHOM 00y4yeHun Python s
NPOBEJCHUS aHallu3a JaHHBIX oOmiero HasHaueHusa. Pandas moctpoeH Ha
maccuBe Numpy, TeM caMbiM COXpaHsIsl (YHKIHIO OBICTPOM CKOPOCTH

BBITIOJTHEHHSI W TIpeljiaras MHOXKECTBO (DYHKIMH MPOCKTHPOBAHHS TaHHBIX,

BKJIIOYas:
— YreHune/3anmruch MHOKECTBA PA3IUYHBIX (JOPMATOB JAHHBIX
— BBI60p MOAMHOXKECTB TaHHBIX
— Pacuer no crpokam u cTosiéiamMm BHU3
— Ilouck ¥ 3an0JHEHHE OTCYTCTBYIOIIUX JTaHHBIX
— Ilpumenenue onepanuii K He3aBUCUMBIM I'PYTINaM B TaHHBIX
— IIpeoOpazoBanue JaHHBIX B pa3InyHbie (HOPMBI
— CoBMeleHrE HECKOIBKUX HAOOPOB TaHHBIX

— Pacmmpennbie GyHKITMOHAIBHBIC BO3MOKHOCTH BPEMEHHBIX PSIJIOB
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— Busyanuzauus uepe3 Matplotlib u Seaborn

Ha puc. 2 moka3anbl BO3MOKHOCTH TaHHON OMOJINOTEKH.

Python For Data Science Cheat Sheet
Pandas Basics

Learn Python for Data Sclence at www.DataCamp.com

The Pandas library is built on NumPy and provides easy-to-use
data structures and data analysis tools for the Python

programming language. pandas

Use the following import convention:
»>> import pandas as pd

Pandas Data Structures
[serfes ]

Aone-dimensional labeled array

»> help(pd.Series.loc)

By Position

p>> df.iloc[[0], [0]]
*Belgium’

p>> df.iat([0], [0])
“Belgium’

By Label

Selection  AloseeNumPyAmays |

Get one element

Get subset of a DataFrame

2 1
Selecting, Boolean Indexing & Setting

Select single value by row &
column

I:» s.dzop(l'a’, 'c'l)

>> df drop('Councry’, axissl)

Dropvalues from rows (axis=o)
Dropvalues from columns(axis=1)

Sort & Rank

>> df.sort_index()
>> df.sort_values (by='Country')

Sort by labels along an axis
Sort by the values along an axis

55 df.TankT)

Retrieving Series/DataFrame Information

>>> df.shape (rows,columns)
Describe index
Describe DataFrame columns

Info rame
>>> df.count() Number of non-NA values

>>> df.sum( Sum of values

Y e . )
capable of holding any data type B P77 8£-locll0l, ['Ceunczy'l] Select single value by row & 5> df.cumsun() Cummulative sum of values
A =g >>> df.min()/df.max () Minimum/maximum values
Index p>> df.at{[0], ['Country']) >>> df.idxmin{}/Qf. idxmax {) | Minimum/Maximum index value
7] ‘Belgism’ >»> af.describe() Summary statistics
. df .mean () lean of values
35 2 = pd.Series{[3, -5, 7, 4], indem=D'a’, "', 'e', '@'1) By LabelfPosition »>> df.nedian() Median of ualues
o> df.ixl2] Select single row of
Datarane it RpplyingFanctions ——————————
p— zasiliz
Columns Eepul 207847528 p>> gf: la.\Jx-nbdt?)x: x*2 Aoy funct
RN e M| . . >>> df.apply Pply function
|Population] A " labeled  >>> df.ix[:,'Capital'] Segect[a?lng‘\eoolumn of B3 4f-applymap () ‘Apply function element-wise
I . Brusscs [ ssoae | data structure with columns : =2 Subset of columns
of different types |

India | 1ew

Ed
Index

Bral | Brastia s

55> daza =

b>> af.ix[l,'Capical’]
“ew Delnit

Boolean Indexing

p2> 8[-(s > 1)]

p>> 8l(s < -1) | (3 > 2)]

Select rows and columns

Serles s where value isnot >1
s where valueis <-1 or >2

Data Alignment
Internal Data Alignment

NA values are introduced in the indices that don’t overlap:
>>> s3 = pd_Series([7, -2, 31, indew=['a’, 'c’, 'a'l)

= s + 53

o> dE[dE[Fopulation®]>1200000000] | Use filter to adjust DataFrame 0.
B 5 g y Setting B NN
columns={ Councry', *Capisal', "Bopulasion'l) | b>> s['a'l = & Setindex 2 of Serles 510 6

5.0

a a0

Artmeic Operstons with il ethods
Read and Write to CSV Read and Write to SQL Query or Database Table You can also do the internal data alignment yourself with

the help of the fill methods:
t» pd.read csv('fle.csv', header=HNone, nrows=5) | >> from sqlalchemy import create_engine B3> 5.add(s3, f11 value=0)

>3 df.to_csv ('myDataFrame.csv') >> engine = create engine('sglite:///imemory:’) 1
T 5> pd.read sql{"SELECT * FROM my table;", B S0
Read and Write to Excel paread sal(™3 e eesine) 5.0

>> pd.read sql_table('my table', engine)
>> pd.read excel ('fils.xlsx’) >> pd.read_sgl_guery("SELECT * FROM my_table;",
5 pd.to_excel ('dir/mDatafrane.xlsx!, sheet name='Sheetl')
Read multiple sheets from the same file

>> xlsx = pd.ExcelFile('file.xls')

>> df = pd.read_excel (xlsx, 'Sheetl')

engine) p>> s.sub(s3, fll_value=2)
p>> 3.div(s3, fll_value=d)

[>> s.mul(s3, fil1_value=3)

read_sql ()Isa convenlence wrapper around reac_sql_table () and
read sql_query()

|>>> pd.to_sql ('myDI', engine) ‘ DataCam)

P
Learn Bython for Dota Sclence It 3 vl

Puc. 2 — Bosmoxnoctu oudnmoreku Pandas

3. Matplotlib u Seaborn

Busyanu3zaius JaHHBIX W OMUCAHHE C MOMOIIBIO JAHHBIX - 3TO BaXKHBIC
HaBbIKM, KOTOpbIE HEOOXOIMMBI KaXKJIOMy YYEHOMY B 00JacTH 0O0pabOTKH
JNaHHBIX JUIs 3P PexTuBHON nepenayn UHGOpMaLMU, TOTYYEHHOW B pe3yJibTaTe
aHanm3a, 10001 ayAUTOpHH. DTO HE MEHEE BaXKHO B CTPEMJICHUH K MacTEPCTBY
B mammHHOM 00ydeHun (ML). Ouenp wacto B mporecce ML, BbI JOJKHBI
BBITIOJTHUTH MCCIIE0OBATENLCKUI aHAIN3 HAOopa JaHHBIX, IPEKIEC YeM MPUHSITH
pelIeHne 0 MPUMEHEHUU KOHKpeTHOro ML anroputMma.

Matplotlib siBnsercss Hambosiee MIMPOKO HCHOJIB3yeMOM OHMOIHOTEKOM
Bm3yanu3zanuu 2-D  Python, ocHamenHol OoraTeiM HAOOPOM KOMaHI W
uHTep(dericoB Mg CO37aHMsI BBICOKOKAUECTBEHHON TpaduKd U3 HMEIOIIMXCS

naHHbIX. Hike mpezacraBiensl rpaduku moctpoeHHble ¢ momoinpo Matplotlib

(puc. 3).

"Teopusi U IPAKTHKA COBPeMeHHO# HAyKH'" Ne5(59) 2020



06 8
04
02
0.0

Puc. 3 - I'paduixu noctpoeHHsie ¢ momoipio oudanoreku Matplotlib

Seaborn - 910 eme onmHa oTiAMYHasS OWOMMOTEKa BU3yaU3allUH,
OpPHEHTUPOBAHHAsI HA CTATUCTUYECKYIO mevaTh. Seaborn npenoctasisier API (¢
rMOKMM BBIOOPOM CTHJIS TICYaTH M I[BETOB IO yMOJYaHHIO) moBepx Matplotlib,
ompezesnseT NpocThie (YHKIIMU BBHICOKOTO YPOBHS AJISI OOIIMX CTATHCTUYECKUX
TUTIOB T€YaTH U HMHTErpupyercs ¢ (YHKIMOHAJIBLHOCTHIO, OOecTeunBaeMoi

Pandas (puc. 4).

)

.
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Example of Seaborn plots

Puc. 4 — Tlpumepsl rpadukoB Seaborn
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4. Scickit-learn

Scickit-learn - campriii BakHBIH OOMWI MAaKeT MAITUHHOTO OOYYCHHS
Python, koTopblli Bbl JOJKHBI OCBOMTh. OH HMMEET pa3lIMyHbIE aJITOPUTMbI
KJaccu(uKanuu, perpeccud M KIacTepU3alluM, BKIIOYas BCIIOMOTATEIbHBIC
BEKTOPHBIC MAILMHBI, CIIy4allHbIE Jieca, MOBBIIICHUE TpagueHTa, K-cpeacTBa u
DBSCAN, u npenHa3zHadeH il B3aUMOJICHCTBUSI C YMCIOBBIMU M HAYYHBIMH
oubnnorekamu Python, NumPy wu SciPy. On mnpenoctaBmsier psf
KOHTPOJUPYEMbIX W 0€3  KOHTPOJs  alrOpuTMOB  OOyueHus  4epes
nocyienoBaTeabHbli  MHTEepdelc. Pasnuunbie OMONMOTEKHM HWMEIOT YPOBHHU
HAJCKHOCTH ¥  TOANEPKKH, HEOOXOAMMBIE [UJIsl  WCIOJB30BaHUA B
IPOU3BOJCTBEHHBIX CHCTEMaxX. OJTO O3HAa4yaeT, 4YTO OCHOBHOE BHUMAaHHE
yIemnsieTcsl TakuM mpoOiaemMaM, Kak MPOCTOTa HCIOJIb30BaHMs, KaueCTBO KOJa,
coBMecTHas paboTa, JOKYMEHTAIUS ¥ IPOU3BOIUTEIHHOCTb.

HexoTtopeie ckpbiThie Bo3MoxkHOCTH Scickit-learn.

Scickit-learn - oTyimuHBI makeT It 00yYEHUS] HAYUHAFOIIUM U OMBITHBIM
cneuuanuctam. OHAaKO Ja)ke OMNbITHBIE crienuanucTsl o ML MoryT ObITh He
OCBEJIOMJIEHBI 000 BCEX CKPBITHIX BO3MOKHOCTSIX 3TOT0 MaKeTa, KOTOPbIE MOTYT
CYIIECTBEHHO IOMOYb B BBHITIOJHEHHH MX 3a7aud. S MOMBITAIOCH MEPEUUCTUTD
HECKOJIBKO M3 3THUX OTHOCHTEJIbHO MEHEE€ H3BECTHBIX METOJ0B/MHTEp(ENCcOB,
noctymHbIX B Scickit-learn.

Pipeline: Mosker OBITH HCHONB30BaH [JIsi TPEOOpa30BaHUS IETIOYKH
HECKOJIbKMX OIICHOK B OJHY. OTO IOJE3HO, TaK KakK 4YacTO CYILECTBYET
(UKCUpOBaHHAsI TMOCIEAOBATENBHOCTh IIAroB MpH 00pabOTKE JIaHHBIX,
HaIpuMep, BIOOP MPU3HAKOB, HOPMAIU3AIUs U KiacCudUKaIus.

Grid-search:  Hyper-parameters - 93To  mapaMeTpbl,  KOTOpBIC
HEMOCPEJCTBEHHO HE u3y4dalTcs B oneHmmkax. B Scickit-learn  onwu
NEepealoTCs B KAauecTBE AapryMEHTOB KOHCTPYKTOpPY KIJIaCCOB OILICHIIUKA.

MO>XHO ¥ peKOMEHIyeTCsl UCKaTh HAWIYYIIUi Oal mepeKpecTHON MPOBEPKH B
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MPOCTPAHCTBE THUIleprapamMeTpoB. JIroOoW mapaMmerp, MPEeAOCTABISIEMBIA IIPH
MOCTPOCHUH YCTPONCTBA OIICHKH, MOXKET OBITh ONITUMU3UPOBAH TAKMM 00pa3oM.

Kpusble Banmmmanuu: Kakaplii OICHIIMK MMEET CBOM INMPEUMYIINECTBA U
HepoctaTku. OmmbOka 0000IIeHUsT MOXKET OBITh pasjiokeHa B TEpMHHaX
CMEIIeHus, aucnepcu W 1myma. OTKJIOHEHHWEM OIICHINUKA SIBJISIETCS €ro
CpeaHsisl omuMOKa JJIs pa3IMYHbIX HaOOpoB 00ydeHHs. OTKIOHEHHE OIICHIIMKA
MOKa3bIBACT, HACKOJBKO OH YYBCTBUTEJCH K Pa3IMYHBIM HabopaM y4eOHBIX
MarepuainoB. lllym sBiseTcss cBOMCTBOM JaHHBIX. OQYeHb IMOJIE3HO MOCTPOUTH
rpaduK BIMSHHS OJTHOTO THIIEpIIapaMeTpa Ha 0aur o0ydeHHs ¥ Oal1 IPOBEPKH,
YTOOBI BBISICHUTD, SIBISIETCS JIM OIl€HKA W30BITOYHOM WMIJIM HEIOCTATOYHOM I
HEKOTOPBIX 3HaUCHUM runeprnapametpa. Scickit-learn umeeT BCTPOCHHBIM METO/

TSt 3TOTO (pHC. 5).

Degree 1 Degree 4 Degree 15
MSE = 4.08e-01(+/- 4.25e-01) MSE = 4.32e-02(+/- 7.08e-02) MSE = 1.82e+08(+/- 5.45e+08)

—— Model —— Model —— Model
True function True function True function
e Samples e Samples e Samples

“\ A \/\\?‘;\ \// |

Puc. 5 — [locTpoeHHbIE KpUBBIE BATUAALINA

OnHOKaMepHOE  KOAMPOBAaHHWE  KATErOpHAlIbHBIX  JAHHBIX:  OJTO
Ype3BBIYaliHO pacpOoCTpaHEeHHAs 3aja4a MpeaBapuTeIbHOM 00pabOTKH JaHHBIX
JUIs. TIpeoOpa3oBaHUsl BXOAHBIX KaTErOpUAJbHBIX TMPU3HAKOB B JBOUYHBIC
KoaupoBkU "oauH B k" g ucmonbs3oBaHUS B 3ajadax KiacCH(PUKAMKM WA
MIPOTHO3UPOBAHUS (HAMIPUMEP, JIOTUCTHUYECKAs PErpeccusi €O CMEIIaHHBIMHU
YUCJIOBBIMHU U TEKCTOBBIMU MpU3HaKaMM). Scickit-learn mpeaaraetr MolHbIe, HO

IIPOCTBIC MECTOObI JJIA JOCTHIKCHUA ATOM Ociau. Onn |y aboTaroT
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HEemnocpencTBeHHO Ha MaccuBax Pandas dataframe wmnmu Numpy, Tem cambiM
OCBOOOXIasi TOJb30BaTeNs JJIA 3alucH JI000W CHENUaTIbHON  (YHKIHH
map/apply s 3TUX mpeoOpa3oBaHUM.

['enepanysi MOJMHOMHAIBHBIX DJIEMEHTOB: JUIsi OECUMCIEHHBIX 3a]a4
pPErpecCHOHHOTO0  MOJAETUpPOBaHUSA. YacTo TMOJIE3HO YCIOXKHSATH MOJEIb,
paccMaTpuBas HEJIMHEWHBIC DSJIEMEHThl BXOJHBIX JaHHBIX. [IpocToii
pacmnpoCTpaHEeHHBIH METOJ] - MOJWHOMHAIBLHBIE OCOOCHHOCTH, KOTOPhIE MOTYT
MOJIYYUTh TEPMUHBI BHICOKOTO MOPSAKA U B3aUMOJACUCTBUS 3J1eMeHTOB. Scickit-
learn umeeT roToBy10 GYHKIUIO JIs1 TEHEPAIMH TaAKUX MEPEKPECTHBIX TEPMUHOB
0oJiee BBICOKOTO TMOpsJKa W3 3aJlaHHOTO Habopa NPHU3HAKOB M BbIOOpA
[10JIb30BATEJIEM BBICIIEH CTENIEHH MOJIMHOMA.

I'eneparopsl HaOOpOB JaHHBIX: Scickit-learn BkItoyaeT B ce0sl pa3auyHbIe
TeHEepaTOPhl CIyYalHBIX BBIOOPOK, KOTOPHIE MOTYT OBITH HMCIIONH30BAHBI JIJIS
IIOCTPOEHHUSI UCKYCCTBEHHBIX HAOOPOB JaHHBIX KOHTPOJIMPYEMOIO pa3mepa U
cinokHoctd. OH wumeeT (QyHKIMHM [Uid  KIacCU(UKALMK, KIacTepHU3alluiy,

pPerpeCCur, ACKOMIIO3ZMIMHN MATPpHUObl U MHOTOKOMIIOHCHTHOI'O TCCTHUPOBAHMUA

(puc. 6).

One informative feature, one cluster per class Two informative features, one cluster per class
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Puc. 6 — I'paduku knacrepuzanuu
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5. IlpakTHiKa MHTEPAKTUBHOIO MAIIMHHOTO O0Y4YEeHUS

[Ipoext Jupyter pommicsa u3 mpoekrta [Python B 2014 romy u ObIcTpO
pa3BUBAICS IS TMOJACPKKM HWHTEPAKTUBHOW HAYKM JAHHBIX M Hay4YHBIX
BBIYKCIICHUI Ha BCEX OCHOBHBIX SI3bIKaX MporpammupoBanus. Her comHeHui,
YTO 3TO CUJIBHO MOBJHSIO HA TO, KaK CIEIUAINUCT MO JaHHBIM MOXET OBICTPO
MPOTECTUPOBATh M MPOTOTUIIMPOBATH CBOIO HACKD M MPOJAEMOHCTPUPOBATH
paboTy CBEPCTHUKAM U COOOIIECTBY C OTKPHITHIM UCXOTHBIM KOJIOM.

Opnnako oOydeHHe U SKCIEPUMEHTHI C JAHHBIMU JAIOT 00bIIoN 3 dexT
NPUCYTCTBHS, KOTJA TIOJIb30BATEb MOXET HWHTEPAKTUBHO KOHTPOJIUPOBATH
napamMeTpbl MOJEIM W BUAETh A(PPexT (MoYTH) B pEATbHOM BPEMEHHU.
BonbIIMHCTBO ~ pacnpocTpaHEHHBIX BHM3yaiu3auud B Jupiter sBISIOTCS
CTaTUYECKUMHU.

Ho ecnu Bel xoTuTe OOJbBIIE yNpaBICHHS, BBl XOTUTE HM3MEHUTH
NEPEMEHHbIE MPOCThIM HAXaTHMEM Ha KHOIKY MBbIIIM, TOrAA MOXHO
ucIosb30BaTh BUKeT [Python.

Bumxersl - 3TO HachlllleHHbIE COOBITUSIMM OOBEKTHI MHUTOHA, KOTOPHIE
UMEIOT NPEJCTaBICHUE B Opay3epe, 4aCcTo B BUJIE 3JIEMEHTA YIIPABJICHUS, TAKOTO
KaK MOJI3YHOK, TEKCTOBOE ToJyie W T.A., yepe3 BHemHud (HTML/JavaScript)

KaHaJl BU3yaJIM3alluH.
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