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BBenenue

Python ceromns BXOOUT B 4YHCIO HamOoJiee TMOMYJSPHBIX S3BIKOB
IPOrPaMMUPOBAHUS, U SBISIETCSA A3BIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
obmero HazHaueHusa. Cdepa ero npuMmeHeHUs BecbMa IMpoka. B pazpaboTke
OPWIOKEHUH ¥ BeO-CaWTOB OH TOXKE AaKTUBHO  HCHOJB3YeTCA. OIJTOT
UHTEPHPETUPYEMBIA  OOBEKTHO-OPUEHTUPOBAHHBIA  SI3bIK  MMEET  OTKPBITHIN
UCXOJHBIM KOJ W JauHaMuyeckyto cemaHTuky. Cam Python coszmaBancs
MOCPECTBOM si3bIka “Cu’.

B 1989 r. I'Buno Ban Poccym co3nan HOBBIN A3BIK IPOTPAMMHUPOBAHUS 10T
HazBaHueM Python, a B 1991 r Beimyctun ero. ['maBHas 1enb, KOTOPYIO CTaBHII
nepen coboi aBTOp — ATO YHPOUIEHUE Mpolecca MporpaMMHUpoBaHusa. UToObI
nucath KoJ ObUIO MPOIIE, OH JOJDKEH CTaTh 00Jiee YNTa0eIbHBIM U OHSATHBIM JIJIs
yenoBeka. Y Python OTKpeITBI MCXOMHBIN KOA. OIHO W3 MPEUMYIIECTB ITOTO
s3bIKa — BO3MO>KHOCTD 3aIlycKaTh porpaMmbl Ha HEM kak Ha OC Windows, Tak u
Ha macOS u Linux.

Kon, wnanmcanHbeli Ha “THATOHE”, JACUCTBUTEILHO JETKO YHTAaTh U
pa3Ouparbcsi B  €ro  CTPYKTYpHBIX  3JE€MEHTaX. OJTO  JeJaeT  S3bIK
nporpammupoBanusi  Python momxomsmum  nmns HaumnHarommx. Ho  ero

BO3MOXHOCTH HE CBOAATCS JHIIb K 0a30BbIM: Ha Python Hanucanbl u 3¢ pexTuBHO



HOJJICPKUBAIOTCSA  CIIOKHEWIIMe  BeO-miaTGopMbl W BBICOKOHArpy>KEHHbIE
IIPUIIOKEHMUS.

Python nmoanepxuBaeT IMHAMHUYECKYIO THUIIU3ALUIO, NapaJIurMbl OOBEKTHO-
OPUEHTUPOBAHHOTO IIPOTPaMMUPOBAHUSA U UMIIEPATUBHOIO IIPOrPaMMHUPOBAHUA.
[ToaToMy ero BbeIOMpalOT MPOrpaMMUCTBI, MpakTukyromue RAD-moxaens

(6pICTpYIO Pa3paboTKY).

I'naBa 1 Python B anajin3e JaHHBIX

* Cdepnbl npumenenusi Python

Python — 3T0 CKpHMNTOBBIA S3BIK HporpamMmupoBaHus. OH yHHBEpCAJCH,
NO3TOMY MOAXOAUT JUIsl PEHIEHUs Pa3HOOOpa3HbIX 3a7ad M MHOTMX IUIaTgopM,
HauuHag ¢ 10S u Android u 3akanunBas cepBepHbiMu OC.

DOTO HHTEPNPETUPYEMBIH S3bIK — OH HE KOMIIUJIUPYETCS, TO €CThb JI0
3amycka TMpeACTaBisieT M3 ce0si OOBIUHBIN TeKCTOBBIN (aitn. IIporpammuposathb
MO>XHO MpaKkTUYECKH Ha BCEX IUIaTPopMax, SI3bIK XOpOIIO CHPOEKTHUPOBAH U
agoruyeH. Pa3zpaboTrka ua€r B pa3bl ObICTpee, MOTOMY YTO KOJA 3/1€Ch KyJa
MeHblIe, yeM Ha Jpyrux s3pikax. U emé Python oTnuyHO moaxoaut HOBHUYKaM.
Ero mMoxxHO BCTpeTuTh B BeO€ M HA MOOWJIBHBIX YCTPOWUCTBAX, B MPUIIOKEHUAX U
pEIICHUX, CBSI3aHHBIX C MAIlMHHBIM OOy4YeHHEeM (HEUPOCETH M HUCKYCCTBEHHBIN
WHTEJIEKT), a TAK)KE B KAU€CTBE BCTPOCHHOM CHCTEMBI.

Yame Bcero Python wucmonm3yercsi B BeO-paspaboTke. Bcro cepBepHyro
4acTh BeO-caliTa MOKHO HamucaTh Ha «uToHe». Ho He Ha uncrom Python, a Ha
nonyJsipHbIx (perimBopkax (Django, Flask), koTopsie, B cBOto ouepeib, HAMKMCAHbI
Ha HEM. OTu (GpeldMBOPKH YHOPOIIAOT Mpollecchl TeHeparuu html-cTpanuil,
KOTOpbIE TI0JIb30BaTeNIb BUAUT B CBOEM Opaysepe, 3ampockl K 0a3e JaHHBIX,

00paboTKy aJpecoB.



K cerognsmHeMy [JHIO YK€ HamucaHa Macca  JOIOJIHUTEIBbHBIX
WHCTPYMEHTOB JUIsl peanu3auuud BeO-npwiokeHuil. Hampumep, ¢ mnomMomibro
HTMLGen aBTOpcTBa CTOPOHHHUX pa3pabOTYUKOB MOXKHO JOOABISATH TOTOBBIC
kiaccel s html-ctpanunbsl Ha Python; maker mod python momoraer 3amyckaTh
Apache-ckpunTsl U mpu 3TOM oOOecrneunBaTh CTAOWUIIBHOE (PYHKIMOHUPOBAHUE
mabmonoB Python Server Pages.

Busyaneubiii  unTepdeiic. B obmactu rpaduku MHOTHE 3a7adyd  TOXKe
pElIAloTCs ¢ MOMOLIBIO sI3bIKa NporpammupoBaHusi Python. Ecim HeoOxoaumo
aJIanTHUPOBaTh  CO3/laBaeMblii  rpaduyeckuili HWHTEpdECc TOM  CTUIUCTUKY
ONEpPALMOHHON CcHUCTEeMbl, TIJe OyJeT 3amycKaTbCid MPWIOKEHUE, TO MOXKHO
ucnoiib3oBaTh Python ¢ nononuurensHpMU rpadpuyeckumu oubdanorekamu Dabo n
PythonCard, xoTopble 3HAUUTENIBHO YIPOCTSAT MpoLiecC pa3paboTKH.

ba3sl pannbix. CoBpeMeHHas BepcUsi “NUTOHA” CO3JaBAIach TaKUM
o0pa3oM, 4yTOOBl MAaKCHMAaJIbHO IMPOCTO M SCHO B3aUMOJIEHCTBOBATH C JIOOBIMHU
0azamu naHHBIM. B wacTHOcTH, pabouasi cpeia si3bIka COACPKUT MPOTPaAMMHBIHI
uHTepderic s padboTel ¢ 6a3aMu MpsAMO B CKpUNTe nocpeactsoM SQL-3ampocos.
Kon na Python motpeGyer nuiilb MUHUMANIbHBIX JOPA0OTOK, €CIM HYXHO OyJIeT
ucnoib3oBath ero st bJ[ Oracle u MySQL.

CucremHOe mnporpamMMupoBaHue U aaMuHHCTpupoBaHue. Y Python ectb
uHTepQEnChl s yrpasieHus ciayxk6amu paznuyibix OC, B KOTOPBIX OH paboTaer
— Linux, Windows u ap. [loaToMy Ha «muTOHE» yAOOHO MHUCATh MOPTAaTHUBHBIC
npwioxenus ansa [IK. Vike naBHo s13bIk mporpamMmmupoBanus Python ucnonb3ytor
CUCTEMHBIE aJMUHHUCTPATOPBI Uil HamMcaHus cBoux mnporpamm. IlocpenctBom
Python MOXHO yCKOpPSITH OTKPBITHE M TOUCK (PAIJIOB B MAankKax, 3alycK Iporpamm,
BBIYMCJIEHUA U IPyTUE TUITUYHBIC 3aJaUH.

MammnHoe oO0yueHue. B MammHHOM 0Oy4eHUHM aKTUBHO MCIOJIb3YIOTCS HE
TOJIBKO OCHOBHOW WHCTpyMEHTapui si3bika Python, HO m (dpeliMBOpkH, a Takxke
JOTIOJTHUTENbHbIE OMOMMOTEKH, CO3JaHHBIE CIEUUAIBHO CIEIHATIBHO TOJ
MamMHHoe oOydenue. HamOonee momynspasle cpeau Hux — 310 TensorFlow

(HM3KOYypOBHEBasi OMOJIMOTEKA, MO3BOJISIONIAs MMOJIH30BATEII0 CAMOMY CO3/1aBaTh



anroput™bl) W scikit-learn  (KOTOpwI  yke COAEpKUT Hauboyiee YacTo
BCTPEUAIOIIHNECS aJITOPUTMBI OOYUEHHUS ).

Ha s3pike mporpammupoBanusi Python mumercs Taxoit (yHkumoHanm asns
MAIIMHHOTO 00Y4€HHUs], C IOMOILBIO KOTOPOTO pabOTal0T CUCTEMBI PACIIO3HABAHUS
rojiocoB u Jmi. Python ucnonb3yroT cnenuaiucTsl MO TIyOOKOMY OOYYEHUIO U
CO3/1aTEIN HEUPOHHBIN CETEH.

ABromarusanus OusHec-npoueccoB. OnHa u3 Haubosee BOCTPEOOBAHHBIX
Hul B IT, rae ucnons3yercs Python — 310 HanmucaHue KOPOTKMX CKPHUIITOB IS
aBTOMAaTHU3aLUU psja pabouymx MPOILECCOB U CTaHIApPTHHIX mpoueayp. K npumepy,
3TO HEOOJBIIONW KOJI, aBTOMAaTUYECKH 0O0padaThIBAIOIIMNA BXOJSAUIME MUCbMA: OH
COPTUPYET HX IO HAIMYMIO 33JaHHBIX KIIIOYEBBIX (hpa3, YEM CHIIBHO YIPOILAET
KU3Hb TIOJIb30BATEINIO (J€J1aTh TO KE CAMOE BPYUHYIO OBIJIO ObI CII0XKHO U JI0JITO).

B uém xe cekper 3¢ dekTuBHOCTH si3bika Python nnst mporpamMmmupoBaHus
TaKUX CKPHUIITOB U3 HECKOJbKUX CTPOK? DTO, B MEPBYIO OYEpellb, MPOCTOW H
HOHATHBIM CUHTAKCHC, COCTABJIATH CLIEHAPUU HAa KOTOPOM — OJIHO YAOBOJILCTBHE.
W, BO BTOpYIO OYepenb, OTCYTCTBHE 3Tala KOMIWISLHAHA M BO3MOXKHOCTBH Cpasy
3aIyCTUTh U OTJIAUTH KOJ.

K wuHAycTpun Wrp MHOTHE OTHOCATCS HECEPHE3HO, W COBEPIUEHHO 3ps.
HNMeHHO wurpoBasi HMHIYCTpUsi TpUBENAa K TMOSBIECHUIO MHOTHUX YAOOHBIX U
HOJIE3HBIX Ta/KETOB, Jaja MOLIHBIA TOJYOK Pa3BUTHUIO LUPPOBOM rpapuku u
apyrum pazpadotkam. Ho co3nate KpymHBII NMPOEKT Ha oHOM Toibko Python e
HOJIYYUTCSI — OH 3aHUMAET JOBOJBHO CKPOMHOE MECTO U BBIIIOJIHAET Y3KUH HA0Op

(GyHKUUH.
* AmHaJuu3 g1aHHbIX HA Python

AHalm3 JaHHBIX — 3TO0 00paboTKa B mpeoOpazoBaHre OOIBIIIOro KOJIUYECTBa
HECTPYKTYPUPOBAHHBIX MM HEOPTaHM30BAaHHBIX JIAHHBIX C LIEJIbI0 TCHEPUPOBAHUS
KJII0YeBOM MH(MOpMAIMK 00 ATHX JAHHBIX, KOTOPHIC MOTJIH ObI [IOMOYb B IPUHITHH

000CHOBaHHBIX PEIICHUII.



CymiecTByIOT pa3IM4yHbIe WHCTPYMEHTHI [JIsl aHanu3a JaHHbIX: Python,
Microsoft Excel, Tableau, SaS u 1.1. Data Science-crienunanucram Jjsi paOOThI
HEOOXOJUM TPOCTOH, HO B TOXE BpeMs, (YyHKIMOHANBHBIA SA3BIK. MHOTHE
OTIBITHBIE AaHAIMTHUKY JIEIAat0T BEIOOP B moib3y Python. B paccmarpuBaemoii cepe
OH MMEET MHOKECTBO CHJIBHBIX CTOPOH.

Bricokas mpoaykTuBHOCTH pa3pabotku — y Python mpocroit cuHTakcuc
, 9TO MO3BOJISIET MHUCATh KOJ ObICTpEE, YEM Ha JIPYTUX A3BIKAX MPOrpaMMHUPOBAHMUS
(manpumep, Java wim C). IIpu sTom, kox Ha Python momyuaercs untabensHbIM U
JIETKO UHTEPIIPETUPYEMBIM.

Huskuii mnopor Bxoxa ais U3y4eHHsS. AHAIM30M JaHHBIX OOBIYHO
3aHMMAIOTCS T€, KTO YYacTBYIOT B YNpaBJIE€HUU OW3HECOM — MpPEANPUHUMATENH,
aAHAJIUTUKHU, SKOHOMUCTHI U T.M. Korjga Bo3HMKaeT MOTPEOHOCTh M3YUYEHHS SA3bIKA
IPOrpaMMHUPOBAHUSA, OCTAETCA Maj0 BpPEMEHM Ha pEIICHHE BaXXHBIX 3a/ad.
[Toaromy otkazpiBatoTcsi OoT Java, C M MOJOOHBIX — TaK Kak MX H3y4YECHHE
3aHUMAaeT MHOT'O BPEMEHH.

«HTepakTUBHOCTBY si3bIKa. Y [IMTOHA €CTh BCTPOEHHBIM MHTEPIPETATOP,
MO3BOJIAIOIIMN «KOAUTH» Ha Xoay. To €cTh, AHAIUTHUKA MOTYT HPOBEPSTH
MHOTOYHCIICHHbIE TUIOTE3bl B HHTEPAKTUBHOM pexume. Pabortas ¢ apyrumu
S3BIKAMU TIPOTrPAMMHUPOBAHMUS, TOOUTHCSI AHATIOTMYHOTO PE3YJIbTAaTa CIOKHEE.

HNHTerpupoBaHHble BO3MOXHOCTH I ONTHUMHU3ALMU KOoJa. BcTpoeHHbIN
MHTEPHPETAaTOp MHPUrOAMTCS cnenuanucraMm, pabdortatomuMm ¢ Big Data. Kpome
aHaJM3a JIaHHBIX, TPUXOJUTCS YacTO YyIydllaTh alfOPUTMBI ux oOpaboTku. U Tak
kak Python mpepnaraer HesiBHYyI0 U JUHAMUYECKYIO THUIM3ALMIO JAHHBIX, CXOAY
ONPENEINUTh ONTHUMHU3ALMUI0O HE MOJYYUTCI — OTO MOXKHO CHAENAThb TOJIBKO B
MIPOLIECCE UCIIOIHEHUS KOAA.

Jis sToro u HykeH wuHTeprnperatop. OH aBTOMAaTHYECKH MpeolOpa3yeT
VCXOJHBIA KOJ B MAalIMHHBIE MHCTPYKIMHU. Ha OCHOBE 3TOro reHepupyroTcs uiaeu
no ontuMuzanuv. Hampumep, €ciau CpaBHUTH JIBE MHCTPYKLMWHU, BBINOJHSIOLINE
OJIMHAKOBbIE (DYHKIMH — MOJYYUTCA OBICTPO IMOHATH, NOYEMY OJIHa padoTaer

OBICTpEe IpyTroW.



JluHamuuyHOe pa3ButHe si3bika. Java u C++ CHIIBHO OTCTalOT MO CKOPOCTHU
pazButust oT Python. ITlocnennuii Oosbllle OTKPHIT SIS KOMBIOHUTH: JIFOOOM
pa3pabOTYMK MOXET Mpeuiaratb CBOM UAEH, KOTOPbIE BIIOCIEICTBUU MOTYT OBITh
nobaBiaeHbl B OOHOBIeHHMe. biaromapss 3ToMy ¢ KaxJIoW HOBOH Bepcuei
MIPOU3BOIUTEILHOCTD SI3bIKA MOBBIIIAECTCS, @ CAHTAKCUC COBEPIICHCTBYETCS.

Busyanuzamnus nansaeix. Matplotlib u Seaborn mmpoko ucnonb3yoTes AJis
BU3yalIn3alny JaHHBIX. OHU TOMOTAIOT KOHBEPTUPOBATh OIPOMHBIE CIIUCKH YHCEIT
B yI00HBIE TpaQUKH, TUCTOTPAMMBI, TUATPAMMBbI, TETUIOBBIE KaPThI U TaK Jajee.

Koneuno, Oubnmorek kyna Oombine. Python mpennaraer OecuncieHHOE
KOJIMYECTBO HMHCTPYMEHTOB JJIsi MPOEKTOB B cdepe aHaiu3a AaHHBIX U MOXKET

IMOMOYb ITPH BBIITOJIHCHUH JTFOOBIX 3aJ1a4 B IIpPOHEeCCe.
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Pucynoxk 1 —Busyanusanus nanssix Ha Python Ha npumepe 3D-nuarpammsl

I'naBa 2 Ilpumeps! ucnojib3oBanus Python B anajimnse 60Jb1IMX JaHHBIX



*  Busyaamszanus 6oabmmx JaHHbIX Ha Python

JUis IeMOHCTpalMy BO3MOKHOCTEHN BU3yalln3aluy, ObLI UCTIOIb30BaH HA0Op
JnaHHbIX ¢ uHpopmaimeil o Habmoaenusx HIIO, kotopslil BKItoyaeT B ceds Oolee
600 tbIc. HaOmoneHuit u 6osee 10 mokaszarene.

HepBBIM JACIIOM HGO6X0,III/IMO IMOAKIOYNUTH HYKHBIC OMOIMOTEKU:

t pycountry
import matplotlib.pyplot as plt
From matplotlib import cm

1 mpl_toolki

Pucynok 2 — 3arpy3ka 6u0iInoTex

Jlist arenus ¢aiina ¢ Tabiuiei ucnoias3yercs meton read csv Momyis pd.
Ha Bxon ¢ynkuuu momaercst uMs csv (aiina, 1 9ToObI TIOJaBUTh MPEIyIPEkKACHUS
npu uTeHuu (aiina, 3aaar0Tcs napameTpsl escapechar u low memory:

df = pd.read csv('./

scrubbed. csv', escapechar=
Pucynoxk 3 —UteHue 1aHHBIX
Tenepp MOXHO mOCTpOUTh Tpaduk HaOMOAEHUM 1O cTpaHaM. Jlid

MOCTpOeHUs TpapKOB UCTONIb3yeTcst Oubaroreka pyplot:

pd.value_
y country count
len({country

OUNTRY) , cnunzry_cnant_k'
BEL_FONT_SIZE)
denuti ', fomtsize=PLOT_LABEL_FONT_SIZE)

Pucynox 4 — Kon noctpoenus rpaduka HabIIOICHUI 110 CTpaHaM



Pe3ynbTar mpencraBicH Ha PUCYHKE S:

CTpaHsl, raoe bonsle scero HabnwooeHnn

n
=]
[=]
[=]
[=]
=]

Jil
(%]
=]
(=]
[=]
(=]

Konu4yecTBo Habnwo

A KaHapa CoeOWHEHHOe KOpONeBCTBO ABCTPanus repMaHus

Pucynok 5 —I'padux nadmoaennit HJIO no ctpanam
N3 rpaduxa BumHo, uto OGonbiie Bcero Habmomenuit B CIIA. U 310 He
yAUBHUTEIHHO, BEJIb OOJIBIIIE BCETO JIFO/ICH, KoTophlie ciensaT 3a HJIO mpoxuBaior B
mITaTax.
HHTepecHo elre moCMOTPETh B KaKOe BpeMs roJ1a HaOJIro1au O0JIbIe BCETO

00BEKTOB:

NTH_
MONTH

= MONTH_COUNT[int({m)-1] + 1

MONTH_COUNT, colo
MO AR

tati , font PLOT_LABEL_FONT_SIZE)
ize=PLOT_LABEL_FONT )

Pucynox 6 —Koj nocrpoenus rpaduka HabII0ICHUM 110 MecsaM

Pesynbrar nmoka3zan Ha pucyHke 7:



YacToTa NoABNEeHWA 06BLEKTOB No MecALam

10000

8000

6000

4000

YacToTa NoABNeHWA

2000

AHBapb
®eBpanb
MapT 4
Anpenb
WioHb
WMione
ABrycT
CeHTabpb
OKTAbpL
Hosbpb
lekabpb

Pucynok 7 —I'paduk nabmoaenuit HJIO no mecsiiiam
N3 rpaduka BUAHO, 4TO OOJIBIIE BCEro HAOMIOACHUI MPOUCXOIUT B JIETHEE
BpeMsl, KOI1a HeOO SICHOE U 3BE37HOE HEOO BCEerja BUAHO.
Takxe MOXHO MOCMOTPETh Kakue (opMbl OOBEKTOB Ha HeOe BUACIH U

CKOJIBKO Pa3:

plt.title( Tu

ar = plt.b
plt.xticks(
plt.yticks(fo
plt.ylabel(
)

plt.s

Pucynok 8 —Koxa noctpoenus rpaduka Hadmoaenuit popm HJIIO

Pe3ynbTaT nokazaH Ha pUCYHKE §:

Twunel 06beKToB

16000
14000
12000
10000
8000
6000
4000

CKONbKO pa3 BWOeNu

2000

;

KoHycHas

ceBeT
LMCK -
AALo
cnesa

KPYrNbIn -

oBaNbHas |
thopmuposatve I

Kpyr
HEW3BECTHO -
OFHEeHHBIA Wap 4

TPEYroMbHUK
BpyTHe
cpepa
curapsi
M3MEHEHMWE
BCABILIKA
NPSMOYrONIbHWK |
LANAHAP -
anmas
LWIEBPOH
kpecT 4
LlenbTa -
nonymecsi -
M3MeHeH -
nMpaMuaa -
LIECTUTPAHHMK -
Kyron

Pucynox 8 —I'paduk Tunos HabmomaeMbix 00bexToB HJIO



N3 rpaduka BugHO, uTO OONBINE BCEro HAa HEOE BUIEIH IMPOCTO CBET,
KOTOpbIM B mpuHUUIIE HeoOs3aTenbHo sBisercas HIIO. Otomy  sBieHUto
CYILIECTBYET BHATHOE OOBSICHEHHE, HAmpuMep, HOUYHOE HeOO OTpa)KaeT CBET OT
MPOKEKTOpOoB. Takyke 3TO BIOJIHE MOXKET ObITh CEBEPHBIM CHSHUEM, KOTOPOE
MOSIBJIIETCS. HE TOJIBKO B TIOJSIPHOM 30HE, HO M B CPEIHUX IIUPOTaX, a M3peaKa
JaXke ¥ B OJIM3H DKBATOpA.

Boobme, armocdepa 3emiaum NpoHU3aHA MHOXKECTBOM  H3ITyUYECHHM
pa3IMYHON MPUPOABI, HAPUMEDP SJICKTPUUECKUMU W MArHUTHBIMH TMOJSIMH. Tak
K€ Ha HOYHOM HeOe MOXXHO HaOJI0JaTh KakK JABMXKYTCS KOCMUYECKUE CITyTHUKU

WJIU CaMOJIEThI, KOTOpBIE B OOJIBIIMHCTBE ciydaeB U nmpuHumarot 3a HJIO.

3akiiroueHue

Taxkum obOpazom, ¢ momombio Python u HEeKOTOpBIX OHMOIMOTEK, MOXKHO C
JIETKOCTHIO BU3YaJIM3UPOBATh PA3IMYHOTO poja JaHHBIC HE 3aBUCUMO OT 00beMa,
Ooynpb To 100 ThIC. HabMIOACHUH WU 3-4 TTOKa3aTelIsl.

B pabGote, paccmoTpeHa numib manas 4dacTb Bo3moxkHocTeil Python. Ha
«IHATOHE» MOKHO CTPOUTH HE TOJBKO TpadWKu WM TaOIHIIBI, HO U TaK)KE CO3/aTh
HEHPOCEeTh 0 PACIIO3HABAHUIO JIUI] WUIH JIPYTUX MPEIMETOB B PEAIbHOM BPEMEHHU.

brnaromaps mpoctote u ruOKOCTH s3bIKa Python, ero MOXXHO peKOMEHI0BAThH
MOJIb30BATENSIM, HE SBJSIOMIMMCS TMPOTPAMMHCTAMH, HO HCIOJb3YIOUUMU

BBIYHCIIUTEIBHYIO TEXHUKY U IPOTPaMMHUPOBAHUE B CBOEH padoTe.

Cnucok ucnosib30BaHHOM JIMTEPaTypPhbl

e IIpaktukym mno cratuctuke/ A.Il. 3unyenko, A.E. IllubGanxkun, O.b.
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