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7 13bIKOB MPOrpamMMmMpoBaHNs, KOTopbie cleayeT NCMOIb30BaTh B
HayKe O JaHHbIX

OnucaHue

B yCcnoBusX NOCTOSSHHOrO Pa3BUTUSA HaAYKM O AaHHbIX BaM Heob6xoanmo BlafeTb CaMbiMU
COBPEMEHHbIMU TEXHOJIOMMAMMN B 3TON 061acTn. B 3TOM cTaTbe Mbl pPaCCMOTPUM JlyHLUumne
A3bIKM NPOrpaMMUPOBaHNSA, UCNOJIb3YEMble B HAayKe O AaHHbIX. 3a nocnegHee
necatTunneTme aaHHble npmobpenn orpoMHY0 LEHHOCTb. Y KaKaon KPYynHOM KOMMNaHUN
€CTb LEeHHble faHHble, KOTOpPble C MOMOLLbI0O XOpOoLlero crneymanncta no nccnenoBaHuto
OAHHbIX MOTYT MPUHECTU Nosib3y ee busHecy. B apyrux cny4dasx - BblAsBUTb CTpaTerunm,
KOTOpble, BO3MOXHO, paboTaloT He Tak xopowo. OTpacsb pa3BMBaeTCs, N CrpocC Ha
cneunanncToB NO UCCnenoBaHUO AaHHbIX pacTeT. ECan Bbl XO0TUTe cTaTb CNeumanancTom
MO N3YYEHUIO AAHHbLIX, BaM CnefyeT HadyaTb C U3YyYeHUS NyyLInX A3blKOB
nporpamMMmmpoBaHnsa B 3Tom obnactn. laBante pacCMOTPUM CaMble pacnpoCTPaHEHHblIe
A3blkn B Data Science n no4yemy ux crnegyeTt UCnosib3oBaTb.

Python

B HacToswee BpeMa Python aBnseTcs caMbiM UCMNOJIb3YyEeMbIM A3bIKOM
MpPOrpaMMmMpoBaHnA. OTO NOATBEP)KAAKT HECKOJIbKO MHOEKCOB SA3bIKOB
nporpamMmmmpoBaHns, Takux kak PYPL n TIOBE.
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Worldwide, Mar 2022 compared to a year ago:

Rank Change Language Share Trend
1 Python 28.27 % -2.0 %
2 Java 18.03 % +0.8 %
3 JavaScript 8.86 % +0.4 %
4 C# 7.51 % +0.6 %
5 C/C++ 7.32% +0.6 %
6 PHP 571 % -0.4 %

Tabsnya Hanbosee Ncrosib3yeMbiX 3bIKOB NMporpamMmmupoBaHms PYPL.

Python - ognH 13 camMbIX MOLLHbBIX N TUBKNX A3bIKOB, KOTOPbIN Tak>Xe LWNPOKO
NCNOJIb3yeTCs B HayKe 0 faHHbIX. OCHOBHAas NMPUYMHa - MPOCTON N 3J1IeFraHTHbIN
CUHTAKCUC, a TakxXe bosbluasa Konekunsa bnbnmotek CTOpoHHUX pa3paboTymKoB.
NHCTPYMEHT, KOTOPbIN MOXHO BCTPETUTb NOBCOAY B 06/1aCTN HAayKU O AaHHbIX, -

3T0 Jupyter. BIOKHOTHLI Jupyter No3BoNAIT BLICTPO YBUOETb pe3ybTaTbl paboTbl C KOAOM,
MOCTPOUTb FPaPuK AaHHbLIX U CO30aTb AOKYMEHTALMIO MO KOAy C nomollbio 6510K0B
pa3MeTKN. OTO MHCTPYMEHT He TonbkKo ansa Python, Ho Hanbonee pacnpocTpaHeHHas
KoMbunHauma - Python un Jupyter.
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: Jupyter Test Last checkpoint: 12 minutes ago (autosaved) P Logout
File Edit View Insart Cell Kernel Help Trusted | Pythan 3 (ipykernel) O
B+ 3| @ B 4+ & pRun B C W Code MR

This is a markdown cell ==

In this type of cell you can use markdown to support the documentation of the code you are working with.

In [8]: dmport numpy as np
import matpletlib.pyplet as plt

data = {'a': np.arange(58),

‘e’ np.random. randint(@, 50, 50),

‘d': np.random.randn{58)}
data["b'] = data[’'a'] + 1@ * np.random.zandn(58)
data["d'] = np.abs(data['d']) * 1@

plt.scatter('a', 'b',
plt.xlabel( 'entry a')
plt.ylabel{ 'entry b')
plt. shou()

c='c', s='d’, data=data)

i} .
w{d® ".‘ o8

anry &

brokHoT Jupyter

CoobwecTtBo Python Bcerga apy»xentobHo K HoBMYKaM. Y Bac Bceraa ectb oOpyMbl U
canTbl Bpoae Stack Overflow, 4Tobbl pa3pelnTb Baw COMHEHUS.

R

R - 3TO A3blK NPOrpaMMMUpPOBaHNSA C OTKPbITbIM NCXOOHbIM KOOOM, BNEpPBble
npencrtaBneHHbIn B 1993 rogy n ncnosb3yemMbln A8 CTaTUCTUYECKUX BbIHNCTIEHNUN,
aHa/In3a AaHHbIX U MaWmnHHOro oby4deHuns. CornacHo aHanunsy Stack Overflow,
nonynsapHoCTb R pocsia Ha NPOTAXXEeHUU NoCsIegHNX HECKOJIbKUX NeT.
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Stack Overflow Traffic to Programming Languages

Based on visils 1o Stack Overflow questions from World Bank high-income countries.
The mare-visiled languages of Python, JavaScript, Java, C#, and PHP were amitted.
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Pactywas nonynsapHocTb R

HecmoTpsa Ha To, 4TO R LUMPOKO MCNONb3yeTca nccnenoBaTensiMn, CerogHa ero
NMPUMEHSAIOT N KPYMHble TEXHONIOrMYeckne KoMnaHmm, Takme kak Google, Facebook n
Twitter, ons aHannsa AaHHbIX U CTAaTUCTUKK. O NpenMyLecTBax 3TOro A3bika MOXXHO
roBopuTb YacaMu. R, Kak n Python, aBnseTca nHTepnpeTUpyeMbIM 3bIKOM, MO3TOMY Bbl
MO>KeTe BbINOJIHATbL CBOW KoA 6e3 ncnosb3oBaHns KomnunsTopa. B To xxe Bpemsa R
ABNAETCA KpoCcCnaTPOopMeEHHbIM, MO3TOMY BaM He HY>XHO becnokounTbcsa o cesoen OC. R -
HaCTOJIbKO NONYISPHbLIN A3bIK, YTO Y BaC eCTb MHOXXECTBO penakTopos u IDE Ha Bbibop.
Ho Ha npoTsa)xeHnn MmHorunx net RStudio 6bina camon nonynspHoun IDE gng pa3spaboTku
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W myemo FBe ES% Code Vew Pt Seisen Buld Debug Piofhe Tosl  Windsw e
(N Flghils - Rtates
Q - Onle- - A Go 1a file/ function - Addins - ! Flights -
O flights=example.R =] Environment  History Connections Tutoerial =]
Source on Save Ly 7 - =Hun = %%t Source - | | “#impont Dataser = W 346 MiB - | List =
1 library nyceflightsl? £ package containing flights dotaset R = '} Clobal Environment =
2 library lubridate
3 library(dplyr Data
4 library ggplot2 @ daily 365 abs, of 3 variables
H . 5 date: Date[1:365], format: “2013-01-01" "2013-01-027 .
6 head(flights, n = 3 S A ¢ int [1:365] 842 943 914 015 720 832 033 899 902
7 doily <~ flights %% : ; TR TR -
8 mutateldate - make_date(year, month, day 3 wday: Ord.Factor w/ 7 levels "Sun™<"Mon"<"Tue"=..: 3 _
] count [ date
18 sutate wday = wéoy(dote, lebel TRUE

11 heod(daily, n 3
12 gaplot(daily. acsiwday, n

13 geo=_boxplot(outlier.colour = “hotpink™) +
14 lobs{x = “Weakday”, y = "Flights"”,
15 subtitle = "Nusber of 2013 Hew York Flights Each Weekdmy™
16
1:1 (Top Level) = R Script = |
Console  Terminal Jobs —[7] Files Plots Packages Help  Viewer =[]
" o3,

~fDocuments/Flights/ A Zoom | -2 Export - O & 2 -

year month  day dep_time sched_dep_tise dep_delay arr_time sched_arr_time arr_delay carrier Number of 2013 New York Flighls Each Weekday

2213 1 1 517 515 2 830 B19 11 ua 1000 = T
2013 3 | 1 533 529 4 850 &30 20 Uk :
Za13 1 1 52 540 2 923 B5R 33 An |
ke dbl>, time r et ) L |

= I -

= doily <- flights %%
mutate(dote = moke_date(yeor, month, doy)) %%

*
+ count{dote) i s
4
>

o
mutate(wday = wday(date, label - TRUE)D E 0]
head{daily, n = 3)

Flights

" |
date n wday = |
2013-01-01 842 Tue a .
2813-91-82 943 Wed 700 =
2013-91-93 914 Thu
goplot{daily, aes(wday, n)} +

geom_boxplot{outlier.colour = “hotpink™) +

»
"
+  lobs{x = "Weekdoy”, y = "Flights”, ' . t i ' T '
+ subtitle = "Nusher of 2813 Mew York Flights Each Weekday") Sun Mor Tug W w;; The i Sal
5 eekday

[

RStudio

Bbl MOXKeTe BbINTU 3a paMKM 0BbIYHOI0 NCMNOJ1Ib30BaHUSA CTaTUCTUKK. C nomMoulblo R Bbl
rnosiydaeTe A0CTYN K OFPOMHOMY Kon4ecTBy 6ubnnoTek, KOTOpbie MO3BONAIOT CO34aBaTh
npunoxenusa noboro Tnna. Hanpmnmep, ¢ NOMOLbIO NakeTa Shiny Bbl MOXeTe
pa3pabaTbiBaTb 3CTETUYHbLIE BED-NPUNOXKEHUS, He Bbixoasa 13 cpenbl R IDE. Ecnn Bbl
3aHMMaeTeCb CTaTUCTUKON NN NCCIeJ0BAaHNAMUN, UCMOJIb30BaHME R He 0O0JIKHO
Bbl3blBaTb COMHEHUMN.

oxynua

Julia 6bepeT ny4dwee n3 Takux A3blkoB, Kak Python, Ruby, Lisp n R, coyeTaeT 3710 Co
CKOpPOCTbIO A3blka C 1 BKJIIOYAET MNPUBbIYHYIO MaTeMaTUYeCKyo HoTauuo, kak B Matlab.
Mbl MOXKeM Ha3BaTb Julia aMObMLUMO3HOM NONbLITKON CO3AaTb A3blK, 4OCTAaTOYHO XOPOLUMNNA
ans obuwero NporpaMMMpPOBaAHNA U B TO XKe BPeEMS YOAUBUTENbHbIN 0159 KOHKPETHbIX
ANCUMNNINH MHPOPMATUKN, TaKUX KakK MallMHHOe oby4eHune, 0obbl4a AaHHbIX,
pacrnpeneneHHble 1 napassesbHble BblYucneHnsa. OQHO U3 rnaBHbIX NpenmyLecTs Julia
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- CKOPOCTb, CONOCTaBMMas C TaknMu a3blkamm, kak C, Rust, Lua n Go. 310 06bsacHsaeTcs
TeM, 4TO OH KoMNUanpyeTcsa No NnpuHumny Just-In-Time (JIT).

-
.
. benchmark
® ® |teration_pi_sum
) @ matrix_multiply
1 & matrix_statistics
® parse_integers
" - print_to_file
® recursion_fibonacci
. recursion_guicksart
" ® s = userfunc_mandelbrot
® »
1 -
o
o ®
- [ ]
] ]
-
2 &
v
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2 ° L] . o
i - - .
a ]
10 '] . s ] - ] L] ]
C Julia LualIT Rust Ga Farlran Java  JavaSeript  Matlaly Mathematica Python R Oetave

STasioHbl Xy nmun

3a nocnegHue HeCKOIbKO NeT Julia 3Ha4YuUTeNbHO yBEen4YnIa CBOIO MOJIb30BaTESIbCKYIO
6a3y. OTO BUAHO MO KOJIMYECTBY 3arpy30K Mo COCTOSAHMIO Ha 2022 roa.
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>Xynnsa HeBepoATHO XOpoLla B HayKe 0 AaHHbIX, MOTOMY 4TO:

® OTOT S3bIK flerye M3y4yaTb MaTeEMaTUKaM. B HEM NCNONb3yeTCs CUHTAKCUC, MOXOXNIN
Ha MaTeMaTuyeckmne GopMybl, KOTOPbIMU NOJIb3YOTCS HEMNPOTr PAMMUCTHI.
ABTOMATMYECKOE yrnpaBJ/ieHNE NaMATbI0 C PYyYHbIM yripaBaeHnem cbopLimkom
Mycopa.

OnTMun3npoBaH ANst MalUMHHOIo 0by4yeHusa n CTaTUCTUKMN.
OnHaMmmyeckaa TMnmsaynsd, noYTU Kak B CKPUNTOBOM fi3blKe.
MHo>xecTBO bBubnmnoTek Julia gng B3anmogencTemsa C BallMMun
haHHbiMU(DataFrames.jl, JuliaGraphs v gpyrue).

CoobuwecTtBo I>KY/IMN HACTOJIbKO SHEPIrUYHO, YTO OHWN CO34a/IN MECHIO B 4eCTb 3TOr0
A3blka. ECIM BaM Hy>)XeH A3blK C NOAAEPXKKOWN HAayKM O AaHHbIX N3 KOPOOKK, NpoCTOTON
ncnonb3loBaHusa Python n ckopocTtiio C, Julia - Baw BbIbOPp.
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Scala

Scala - 3To A3bIK NPOrpamMMmMpPoBaHNA BbICOKOIO YPOBHSA, BrepBble npencTaB/IeHHbIN B
2004 rony v paboTatowmn B JVM (Java Virtual Machine) nnn c JavaScript B

Bawlem bpay3epe. OH ObI1 co34aH AN Toro, 4Tobbl yAyyLWNTb HEKOTOPbLIE aCMEeKTHI,
KOTOpbl€ MPOrpaMMNUCTbI Ha Java CYNTaIN YTOMUTESIbHbIMU U OrpaHnymneamowmmmn. Cpegn
3TUX YJyHLWEHUN - BKAKOYEHNE PYHKLNOHAIbHOIMO NMPOrpaMMmnpoBaHns B 40OMOJIHEHUE K
y>Xe 3HaKOMOWN 06bEKTHO-OPUEHTUPOBAHHON Napaaurme. Kpome Toro, Scala asnsietcsa
bosee 6bICTPLIM A3bIKOM MO CpaBHEHMUIO ¢ Python nnn gake camonm Java. MHorue
cneunasncTbl N0 aHaAn3y AaHHbIX BKAOYMAM Scala B CBOM MHCTpyMeHTapuin, noToMy 4TO
OHa HeoueHMMa, Korga peyb naet ob aHanmse 60NbLLINX MAacCMBOB AaHHbIX. 10

OaHHbIM nccneposaHua Stack Overflow 2021, Scala 3aHMMaeT 7-e MeCTO cpefin CaMbIX
onJlayMBaEeMbIX S13bIKOB B MMpe. HO C 3TOM CTaTUCTUKOWN HY>XKHO ObITb OCTOPOXXHbIM, TakK
Kak paboTa Ha Scala He Tak 4aCcTo BCTpeYaeTCsa B UHAYCTPUN.

Clojure 495,000
F# $81,037
Elixir $80,077
Erlang $80,077
Perl $80,000
Ruby $80,000

Scala §77,832

Rust J 477,530

Go $75,669
LISP | $75,660
APL §75,631

Groovy $75,002
Crystal $72,400

Bash/Shell $71,340
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NMockonbky Scala paboTaeT Ha JVM, y Bac byaeT OOCTYyN K TOHHE CyLLEeCTBYOLLMX
6GnbnnoTek N HEKOTOPbLIM MakeTaM TOJIbKO Ans Scala, ncnonblyemblM B 06n1actn 6onbLunx
OaHHbIX, MaTeMaTUKK, Ba3 faHHbIX U KOMMNbIOTEPHbIX HAYK B LLesIOM. ECnu Bbl yXXe
cesobonHoO BnageeTe Java, Scala MOXXeT cTaTb MOAXOAALLMM SI3bIKOM A1 Nepexoda K
HayKe 0 AaHHbIX. BOT odnumanbHbIM Typ , 4TOObI Bbl MO/ Ha4aTb 3TO MPUKJOYEeHne
npsiMo cenyac.

Java

Java y>xe HeCKOJ/IbKO [eCATUNETUIN ABNSETCA OAHUM M3 CaMbIX PACcMpPOCTPaHEHHbIX U
NHOBNMBIX A3bIKOB MPOrPaMMUPOBAHNSA. DTO YHUBEPCASIbHLIN A3blK, KOTOPbIA MOXHO
MCNOJ/Ib30BaTb MPaKTUYECKM BO BCEX MbICIIMMbIX CUTyaunsax. Hayka o AaHHbIX - He
NCKJIlo4YeHne. XoTA Java B OCHOBHOM UCMOJIb3yeTCs B MOBUIbHBIX 1 BED-NPUNOKEHUSIX,
bnaropaps cBoen CUAbLHOW Mosb30BaTeNIbCKON Ba3e oHa NpMMeHsAeTCs BMeCcTe C ApyruMin
nonynsapHbIMN penMmBopkamm, TakumMmm Kak Hadoop nnm Spark, ana aHanmsa 6onbLUnx
00beMoB AaHHbIX. B 3aknto4eHne xoTenoch 6bl CKa3aTb, YTO HE MPOCTO FOBOPUTL O TOM,
4YTO Java Ny4we BCEro NnoagxoauT AJ19 HAaYKW O AaHHbIX, @ MOHUMAaTb, YTO KU3-3a 60/bLLIOro
KoJin4yecTBa pa3paboTHYMKOB Ha Java U KOMMNAHUN, KOTOPbIE y>XKe MULIYT Ha HEM CBOW
nporpammsbl, yoobHee Bce oenaTb Ha OAHOM si3blKe.

TIOBE Programming Community Index

Source: www. tiobe.com

25

Ratings (%)
(=]

Python Java C++ == C# == Vfisual Basic Javascript

HWcnonb3oBaHune Java Ha FNPOTAXEHUN MHOINX J1IeT

[Mpwn 3TOM Java MOXXHO MUCMOJIb30BaThb B bonbwnHcTBe obnacten HayYKWM O AaHHbIX, TaKUX
KaK YyrpaBJieHne 6a3zaMu gaHHbIX, MalLWHHOE o6yL|eH|/|e, Ecnn Bbl 3HaeTe Java, ropasno
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npoLue ocBonTb Napy 6ubnnoTek, 4em nly4aTb NCMOSb30OBaHNE COBEPLUEHHO APYroro
A3blka, Hanpumep R naum Julia.

MATLAB

MATLAB - 3T0 3anaTeHTOBaHHbLIN A3blK NPOrPaMMUPOBaAHNSA, NCMOJIb3YEMbIN MUIJIMOHAMWU
WHXXEHEPOB N YYEHbIX 015 MaTeEMAaTUYECKNX U CTAaTUCTUYHECKUX BbIYUCIEHUIA.
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Resulis 2 -

Y4yeHble, 3aHMMaoWwmecs n3y4eHmeM gaHHbIX, B OCHOBHOM MUCMOJIb3YIOT 3TOT A3bIK AN
aHaNn3a AaHHbIX N MalWMHHOro oby4vyeHunsa. Camoe NpusATHOE - 3TO TO, YTO y BacC eCTb BCe
B oaHOM paboyeM npocTpaHcTBe. OH UMCNOJIb3yeTCs B OCHOBHOM B aKageMnU4eckunx
Kpyrax, HO BCe »Ke 3TO OT/INYHbIN BbibOp AN co3gaHusa rnybokoro pyHaameHTa
KOHLeNuMnm Haykn o AaHHbIX. EQUHCTBEHHbIM HegocTaTKkoM MATLAB aBnseTcsa To, 4TO
3TO NJlaTHOE NporpamMmmMHoe obecrneyeHne, NO3TOMY Bbl ByaeTe NCnosib30BaTb 3TOT SA3bIK
B OCHOBHOM, €CJI1 Bbl Y4UTECb B YHUBEPCUTETE UJIN Y)KE UCMNOJIb3yeTe ero Ha

ceoen paboTe. O3HaKOMbTECh C OpULNANBbHLIM CNUCKOM pecypcoB MathWorks, 4Tobbl
Ha4vaTb oby4YeHUne y)xe cerogHs.

C++

3aBepLuaeT 3TOT CNNCOK A3blK C++. XOT4H OH ncnosibdyeTtca B OCHOBHOM 014 CO34aHUA
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NPUNOXKEHN N ONEepPauMOHHbIX CUCTEM, 6e3 Hero Mbl He yBuaenn 6bl COBpeEMEHHOro
pacLBeTa HayKu 0 AaHHbIX. CneynannucTbl N0 UCCeA0BaHUIO AaHHbIX MPeanoYnTaoT
NMPOCTbIE B UCMOJIb30BAHMN U OTNaAKe A3blKW, Takne Kak Python nnm R, moToMy 4TO OHM
He XOTAT TPAaTUTb BPEMS Ha UCMpPaBieHne CTPaHHbIX ownbok Ha C/C++. OaHako C++
NUrpaeT Ba)KHY PoJib B HAayKe 0 AaHHbIX, MOCKOJIbKY Ha HEM HamnMMcaHbl MHOrne
6ubNnoTeKN, NCNonb3lyemble B Apyrmx si3bikax. Co3gaHne Moaenn MalnHHOro obyyeHuns
TpebyeT BblYUCNTENbHbIX YCUNIA, MO3TOMY UCMOJIb30BaHNE TaKoro 3pheKTUBHOIO
A3blka, Kak C++, uMeeT cMbIC/. ECn Bbl XOTUTE y4acTBOBaTb B MHAYCTPUM HAYKKU O
NaHHbIX, pa3pabaTbiBas 6MbnmoTekn gnsa apyrmux a3blko, C++ MOXXET CTaTb
NpaBuUJIbHbIM BbIGOPOM.

3akKJiloueHue

B 3TOM nocTe Mbl paccMoTpenn Hanbosiee 4acTo NCNOJIb3yeMble A3bIKN
NporpaMMmMpPOBaHNA A8 HAYKN O AaHHbIX. OTa 061acTb pa3BMBaeTCS B3PbIBHbIMYA
TeMnamun, N CerofgHsa caMmoe BpeMs Ha4yaTb CBOIO Kapbepy B KavyecTsBe crneymanmcra no
N3y4yeHuno JaHHbIX. ECn Bbl TONIBKO HavYnHaeTe, 1 6bl peKkoMeHA0Bas1 BaM HavyaTb C
Python nnu R. Kak TOJIbKO Bbl MOJy4UTE HEKOTOPbLIN OMNbIT CO3aHNSA NMPOEKTOB B
peasibHOM MUpe, Bbl MOXKETE HavYyaTb paclnpsaATb CBOM HAbOP MHCTPYMEHTOB, U3y4as
apyrue a3blku, Takue Kak Julia nnu Scala.

HNata Co3paHusna
22.02.2024
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