PO3JILI 3

MPOTPAMHI 3ACOBH YIIPABJIIHHSL, 350PY, OBPOBKU
I MIEPEJIAYI IHOGOPMALIIL

YK 378:004.384

MECTO A3BIKA PYTHON B OBPA3OBATEJIBHOM ITPOIECCE
CTYJAEHTOB HAIIPABJIEHUA 12 «<MHOOPMAIIMOHHBIE
TEXHOJIOI'NN»

I".M. Koporenko, JI.M. Kopotenko, A.JI. llupun
(Ykpaina, uinpo, HTY «/IHinpoBcbka MOJMITEXHIKA)

IlocTanoBka npodsaembl. Peanuzanusa nueil KOMIOETEHTHOCTHOIO MOAXO0Ja B
NPENOJABAHUM SIBISICTCS OJHOW W3 BAXKHEUIIMX 3a0a4 COBPEMEHHOW CHCTEMBI
oOyuenus B Boiciied mkoie [1]. Haubonee octpo manHas 3amaya cTOUT B cdepe
KOMIIBIOTEPHBIX ~ HayK W TOPOrpaMMHOW  HWHXKEHEpUH, TN€  pPa3BUTHE
B3aMMOJICUCTBYIOIUX KOMIIOHEHTOB W YpOBHEH aOCTpakiMu MPOUCXOIUT C
HEBEPOATHOW  CKOPOCThbIO [2]. VYuuThiBasg ONPEACICHHYI) «PEaKTUBHOCTHY
pa3zpabaThIBaéMbIX MPETOaBaATEIIMU KypPCOB, OY€Hb BAXKHO YUWUTHIBATH BAXKHEHIITHE
teHaeHuu B UT-otpaciau npu GopMuUpoBaHUM HAMOJHEHHUS B3aWMOCHCTBYIONIUX
JUCIMIUIAH KOMITBPIOTEPHOW HAmNpaBiICHHOCTH C HCHOJb30BaHHEM (opcaldToB (OT
anrnuiickoro foresight — «B3rnan B Oynyiee, BuaeHHe OyAyliero» — Hambosee
3¢ (dEeKTUBHBIH HMHCTPYMEHT (OPMHUpPOBAHUS TNPUOPUTETOB B cepe HaykKu W
TEXHOJIOTUH, SKOHOMHKH, rocyaapctBa u obmiecta [3]). Takoi moaxon Haubosee
nenecoodpazeH i cnenuanbHocTed obnactu 3HaHui 12 «MHdopmanmoHHbie
TEXHOJIOTUN», B KOTOPYIO, COINIacHO JoKyMeHTa KaOuHera MHUHHUCTpOB YKpauHbI
[4], BXOIUT cheayromnii Habop CrenuaabHOCTEH:

— 121 «HxkeHepus MporpaMMHOT0 00ECIICUSHUs,;

— 122 «KoMInbIOTEPHBIE HAYKNY;

— 123 «KoMnbroTepHas HHXXEHEPUS»;

— 124 «CucTeMHBIN aHAIU3Y,

— 125 «KubepbezonacHOCTHY;

— 126 «MIHpOopMaOHHBIE CUCTEMBI U TEXHOJIOTHUI.

B cTpykType BBIIEIEPEUUCICHHBIX CHEHUATIBHOCTE W3yYEHUE S3BIKOB
IPOrpPaAMMHUPOBAHMSI UTPAET Pa3HYIO POJIb U MMEET pa3Hblid Bec. HecomMHEHHO, 4TO
BAHEWIIIEE MECTO KOMIICTEHIIMHM, CBSI3aHHBIE C TMPUMEHEHUEM  SI3bIKOB
IPOrpaMMMPOBAHUS, 3AaHUMAIOT B CTPYKType cnenuansHocten 121, 122, 123 u 126.

Eciau roBoputh 00 U3MEHEHUSX MPEANOUYTCHHM pa3padOTUMKOB MPOTPaMM B
UCTOPUYECKON MEPCHEKTUBE, TO COCTaB M TMOCIEAOBATEIbHOCTh HCIIOJIB3YyEMbIX B
OTpACIIU S3bIKOB MEHSJIUCh C TEUEHHEM BPEMEHU JOCTATOYHO CHJIBHO. JTO BUIAHO U3
MarepuagoB, TNpeacTaBieHHbIX caiitom MyBroadband [5], Ha ocHoBaHuM
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matepuasioB TIOBE Index [6]. Muorue u3 HeIHEITHUX pa3paboTankoB B 1986 romy
emé He POAWIUCH WM OBUIM CIUIIKOM Majibl JJI TOTO, YTOOBI MOJIb30BATHCS
koMmnbioTepoM, a wuHIekc TIOBE yxke cneaun 3a MNONYyJISPHOCTBIO  SI3BIKOB
nporpaMMupoBanus. M3MeHeHus: MpeAnoyTeHUud pa3padOTYMKOB B HCTOPUYECKOM
NEPCIEKTUBE XOPOLIO BHUJHBI Ha puc. 1. PelTHMHrH OCHOBaHbI Ha KOJMYECTBE
KBUTU(UIIMPOBAHHBIX HWHXKEHEPOB IO BCEMY MUPY, MpejjiaraeMbiX 00ydarouumcs
COOTBETCTBYIOIIUX KYpCOB M BO3MOXHBIX BakaHcuil. Jljiga pacueta pelTHHIOB
UCIIOJIb3YIOTCS MOMYJISIPHBIE TIOMCKOBBIE CUCTEMBI, Takue Kak Google, Bing, Yahoo!,
Wikipedia, Amazon, YouTube u Baidu. BaxxHo 0OTMETUTB, 9YTO MHACKC HE KacaeTcs
JAy4YlIero s3blKa MPOrpaMMHMPOBAaHHS WM  sA3bIKa, HAa KOTOPOM HAIMCAHO
OOJIBIIMHCTBO CTPOK KOJIa.

BaxxHO OMETHTB, YTO W3 IPUBEICHHBIX HAa PUCYHKE TPUHAALATH Y3BIKOB
nporpammupoBanus 3a 2016 rox, B 1986 roay HCHonb30BanoCh TOJBKO MSTh.
[Ipuuem B manékom 1986 romy Hambosee nomynsipHeiM Obul s13bIk C. 32 HHUM
cnenoBanu Ada u Lisp, peiTHHT KOTOPBIX 3HAUUTEIHHO yrall.

[IpeacraBnsier  MHTEpEeC  OUEHUTh  COBOKYHNHOCTb  (PYyHJAMEHTAJIbHBIX
JOCTHKEHUW B 00JIACTH Pa3BUTHS allapaTHBIX U MPOrPAMMHBIX CPEICTB 00pabOTKU
uH(pOpMaIMM KaK MapaJurMbl M3Y4YEHUsS SA3BIKOB IMPOTPaMMHUPOBAHHUS B Y4EOHOM
npolecce Ha COBpeMEeHHOM dtarie [7]

AHaJau3 nocjaeIHuX ucciaenoBanuii m myoaukamuii. Eme B 2013 rogy onna
U3 BeAylIuX B Mupe Gpupm no uccieaopanuio TpeHaoB B UT-unnyctpun IDC BBEna B
o00poT TepMUH  «TpeThsi 1watrhopma»  (third platform) [8]. anHoe
CJIOBOOOPA30BaHUE, 10 MBICIH aBTOPOB U psJa APYTUX CIEUHUATIUCTOB, JOHKHO OBLIO
ONMCBIBATh KOHIVIOMEpAT JBMXKYLIUMX CHJ IPOrpecca B Pa3sBUTUU COBPEMEHHOIO
1udpoBoro OU3HECa, ONMUPAIOIIETOCS Ha:

— MOOMJIbHBIE YCTPONCTBA;

— 00JIayHbIE CEPBUCHI;

— COLIMATIBHBIE CETH;

— aHAIUTUYECKHE MPOLEAYPhI, IPUMEHSAEMbIE K «OOJIBIINM JAHHBIMY.

JlanbHeiiliee pa3BUTHUE COOBITUI TOKAa3ajo yCTOWYMBOE Pa3BUTHE AAHHOTO
HaIpaBJICHUs, B pe3yJbTaTe Yero MOSBUIIMCH JIONOJHUTENIbHbIE chepbl 00pabOTKH
uH(pOpMaIK, BO3HUKILKE HA CThIKE TEUCHU BBIIIEYKa3aHHOTO (peHoMeHa [9]:

— UHTEPHET BelleH;

— UCKYCCTBEHHBIN UHTEIIEKT;

— MAIIMHHOE U TIIyOOKOe 00yUYeHue.

[Hudposbie TexHOMOTMM TPEOOPa3yrOT Bce c(epbl KU3HH YEIOBEK, B TOM
YUCIIe, CTPYKTYPY PbIHKA Tpyla. Yxe cerdac MT-CeKTop MCHBITHIBACT KaAPOBBIN
AepUIUT psia CHEUHUATUCTOB, B YAaCTHOCTH, aHAJIUTUKOB-MaTeMaTHkoB (data
scientists). Kpome Toro, Goibliiue qaHHBIE IBOJIOIMOHUPYIOT B CTOPOHY Bce Oosee
CIIOXKHBIX MOJEJEd M AHAJIUTHYECKMX BO3MOXHOCTEM 4YEJIOBEKAa CTAaHOBUTCA
HepocTatoyHo. Hekoropele  ¢yHKImu  OyayT mepedaHbl  HCKYCCTBEHHOMY
UHTEJUIEKTY, KOTOPBII C ONpeneleHHbIMU BUAAa paldOT CIPaBUTCA HAMHOIO Jy4YIIe.
Hanpuwmep, Forrester mporuo3upyer, 4to B Oinxkaiiinee 1eCATHIETHE UCKYCCTBEHHBIN
uHTEIUIEeKT 3aiiMeT 16% pabounx mect B CIIA. Oxwupaercs, 4To MCKYCCTBEHHBIH
UHTEJUIEKT CTaHET OCHOBOM 4YeTBEpPTOM TexHUYecKoil pepomonuu. OOcCyxnaercs
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BO3MOXXHOCTh  peaIM3allii  MPOTPAMMHUPYEMBIX  OpTraHu3aIii, B  KOTOPHIX
npeo0amarniasl 9acTh MPOIECCOB OyIeT aBTOMAaTU3MPOBAHA W YIMPABISATH UMH
OyyT caMooOy4daeMble alrOpuTMbl [9].

Frogramming Language 2016 2011 2006 001 1996 1481 1986
Java 1 1 1 Z 13 - .
G 2 2 2 1 1 i 1
Gt 3 3 3 3 2 2 5
e 4 4 -] 10 = .
Python 5 6 7 18 26 . .
PHP ] 5 4 E . . F
JavaSeript 7 g 8 i 19 - -
Visual Baslc .NET 8 26 . - - - .
Prerl a9 R’ h 4 i - &
Assembly language 10 - - . . g .
Fortrar 23 27 20 23 - 3 [}

Lisp Y 12 12 14 B 4 3

Frda Fi! 16 15 16 ;| 5 2

Puc. 1. [lonynsapHOCTh s36IKOB TporpaMmupoBanus ¢ 1986 r. mo 2016 r.

IlocranoBka  3agaum.  CTpeMHTENBHOE  MOSBIECHUE  BCE  HOBBIX
MH(POPMAIIMOHHBIX TEXHOJOTMH HAKJIaJbIBA€T HA YHUBEPCUTETHl TpPEOOBAaHUSA
3aKJIaJbpIBaTh B COJEP)KAHME HOBBIX KypCOB HE TOJIBKO TEOPETUYECKHE, HO U
OpaTUYecKue MaTepuaibl, Uil (HOpMHpPOBaHHS HOBBIX KoMmmeTeHmuil. W Tyt
BO3HUKAET BOIIPOC O COBPEMEHHBIX S3bIKaX MPOTrPAMMHUPOBAHUS, KOTOPbIE CIIOCOOHBI
00€ecreynTh HamiIyyllee BXOXKICHUE B IMPEIMETHYIO O0JIACTh C OJHOW CTOPOHBI, H
COOTBETCTBOBATh TPEOOBAHUSAM PBIHKA TPyJAa C IPYrOil CTOPOHBI.

OcHoBHasA YacTh.

CyuiecTByoT BeO-pecypchl, OLEHUBAIONIME T.H. «IOMYJSPHOCTHY» S3BIKOB
IPOrpaMMHUPOBAHMS, & MO CYTH — YPOBEHb BOCTPEOOBAHHOCTU U HCIIOIb30BAHUSA
JAHHOTO MOIIHOTO MHCTpyMeHTa. Ha ocHoBanuu ucrounukoB [11, 12, 13] Obuia
cocTaBJIeHa TabyHLa JeCSITH Hanbosee BOCTPEOOBAHHBIX S3bIKOB IPOIPaMMUPOBAHUS
(Tabm. 1).

Wcnone3ys naHHble TaOnuLbl 1, 1UIsl A3BIKOB, IPUCYTCTBYIOLIUX BO BCEX IATH
peiiTuHrax ObUIM TNPOCYMMHUpPOBaHbl HOMEpa 3aHMMAEMbIX MECT U HAWAEHO HuX
cpenHee apudmernueckoe. IlepBele Tpu MecTa 3aHSIM, COOTBETCTBEHHO: Java,
Python u C++.
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Jlanee, paccMaTpuBaiuCh OO0NAcTH TNPUMEHEHHUS JaHHBIX s3bIKOB. Hibke
npuBeleHa TaONWIla HCHOJBb30BAaHUS SI3BIKOBOIO HMHCTPYMEHTapHsi B Pa3iMYHBIX
00J1acTSIX pa3BUTHUSI COBPEMEHHBIX alMapaTHO-TEXHUYECKUX MPHIIOKEHUU (Tadi. 2).
Kak BugHO u3 3T0il Tabmuibl Python sBusiercs Hanbornee BOCTpEOOBAHHBIM 11O
KOJIMYECTBY MCIOJb3YIOLUIUX €r0 OTPACIEH.

Tabmuma 1
Jlyumue si3p1ku iporpaMMupoBanus B 2017 T. Mo TaHHBIM pa3HBIX HCTOYHUKOB
Cpenn.
Ne Stack- . Croud- IEEE | apudwmer.
i 1LY overflow’ SitE Sources | Spectrum MecT
2,6
1 Java JavaScript |JavaScript| JavaScript| Python
6,2
2 C SQL Python |TypeScript | C
5,8
3 C++ Java Java Java Java
3,2
4  Python C# Rust Python C++
6,4
5 C# Python PHP Rust C#
6  JavaScript | PHP C++ PHP R
Visual JavaScri
7 |Basic |C++ CSS Blixir |, P
NET
8 R C C# C PHP
. 6,8
9 PHP TypeScrip Go Rl}by on | o
t Rails
10 UATLAB | Go C C# Swift
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Tabaunra 2

[IpumeHeHue S36IKOB IPOrPaMMHUPOBAHUS B PA3IMUHBIX Chepax TEXHUIECKIX

IIPUII0KEHU N
Cpennee| Beb6- | MoOusb- |YpoBeHb Bomsime Maliioe I/ICKYC-U
A3bik  |apudmer.| pazpa- |  HbIE npen- CTBEHHBIN
JaHHBbIE | 00yuyeHue
MECT | OOTKa | MPUJIOK. | IPHUSITHS] WHTEJUICKT
Java 2,6 2 2 4 4
Python 3,2 4 L 4 L 4 L 4 L 4
JavaScr 3 * ¢
1pt
C++ 5,8 ¢ L 4
C 6,2 L 4 L 4
C# 6.4 L 4 4 4
PHP 6,8 L 4

Kak moka3piBaeT ONBIT, NPU COCTaBJICHUM OOpa30BaTEIbHBIX MPOTPaMM IO
Pa3IMYHBIM  JUCLMIUIMHAM,  [PUOPUTET  NOAACPKUBAKOIIUX  HUX  SA3BIKOB
IPOTPAMMHUPOBAHUSL  ONPEACNATCS  IPENOAABATEISAMU. OcHoBbIBasicb ~ Ha
NPOBEJICHHBIX HCCIEAOBAHUSAX TMpejyiaraeTcss (HOpMUPOBATH KYpChl C  Y4YETOM
CJIEIYIONUX PEKOMEHIAllU, TPUBEJCHHBIX B Ta0HIIe 3.

Tabmuma 3
PexoMeH10BaHHBIE SI3BIKH POTPAaMMUPOBaHUs 11t 0a30BbIX KypcoB UT
PexomeHnyeMble sI3bIKH

Java-
Script €|

Haumenosaunue

0a30BbIX KYpCOB Java | Python C++ PHP

AJITOpPUTMBI U
IPOrpaMMHPOBAHUE
Nnxenepus

2 | IpOrpaMMHOIO
obecnieueHus
ANTOpUTMBI U
CTPYKTYPbI JAHHBIX
Kommbrorepnas
rpaduka

Cucremsl

5 | HICKyCCTBEHHOTO
MHTEJUIEKTA

6 | 3ammra nuadopmaiuu
7 | KOoMObprOTEpHBIE CETH
2 TexHonoruun *
IPOrpaMMHUPOBAHUS

\ 4 \ 4

o o6 o




OpHuM #3 BaXHEHIIMX JOCTOMHCTB s3bika Python sBusercs Hanmuume
LIMPOKOIo CIEeKTpa OMOIMOTEK JUIsl peIEHUsl CaMbIX Pa3HOOOpa3HbIX 3a7a4 (Tadnuia
4)[14, 15, 16].

Tabnuua 4

ba3oBbie 6MOMOTEeKH U (hpeMBOPKH sA3bIKa Python

nn

Ha3Banue
OMOJIHOTEeKH

Onucanue pyHkuui

Cmanoapmnuas

CpenctBa mist paboOThl CO MHOTHMH CETEBBIMHU
npoToKoidaMu W (opMaTtamMu  HHTEpHETA,
HarpuMmep, wmoxaynu s Hamucanus HTTP-
CEpBEPOB W KJIIMEHTOB, JJIsi pa3dopa M CO3MaHUs
MOYTOBBIX COOOIIEHUH, st paboThl ¢ XML 1 T. 1.
HaGop momyneilr st paOoThl C OIEpariMOHHOM
CUCTEMOM MO3BOJISIET M1caTh Kpocc-
mwiargopmeHHbie  npuiiokeHus.  CyIecTBYIOT
MOIyTu  Juis  paboThl  C  peryJspHbBIMU
BBIDAKEHUSIMU,  TEKCTOBBIMH  KOJIMPOBKaMH,
MYJIbTUMEIUINHBIMA dbopmaramu,
KpUNTOrpaprUuecKUMU TPOTOKOJIAMHU, apXUBAMH,
cepuanu3aluy  JAHHBIX, [OJJIEP)KKA  FOHUT-
TECTUPOBAHUS U JIP.

CherryPy

OOBEKTHO-OPUEHTUPOBAHHBIN BEO-(PpeiMBOPK
JUTsl OBICTPOI pa3pabOTKU BEO-TIPUITOKEHUN IS
cetu MHTEpHET.

Cocos2d

Kpocc-nnardopmennsiii (bpeitMBODK,
UCTIONB3YEMBIN I Pa3pabOTKU MHTEPAKTUBHBIX
NPWIOKEHUH ¥ Urp (MPEeUMYIIECTBEHHO IS
MOOMJIBHBIX YCTPOMCTB).

Django

CBoOonnbI (hpeMBOpPK 111 pa3paboTKu BeO-
MIPUJIOKEHUH, VCTIOJIb3YIOIIU I 11abJI0H
npoektupoBanusi MVC

Genshi

OOecrieynBaeT  MHTETPUPOBAHHBIN  HaOOp
KOMIIOHEHTOB /sl pa3bopa, MOATOTOBKU U
oopabotkn HTML, XML wumu  gpyroro
TEKCTOBOro KonreHra B WEB

Matplotlib™

bubmuorexka IS BU3yaNM3alMHM  JTaHHBIX
nsyMmepHoit (2D) rpaduxoit (3D rpaduka Takxke
nonaepxuBaetcs). llomydaembie wu300paskeHUs
MOTYT OBITh  WCHOJB30BAaHBI B  Ka4eCTBE
WJUTIOCTPAIIMNA B MMy OJIMKAITUSX.

NLTK

[laker  OuOMMOTEK W  mporpaMMm  JUIs
CUMBOJIBHOM M  CTaTUCTHYECKOH 00paboTKu
€CTECTBEHHOTO SA3bIKA
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NumPy

[Taket 175 moAIEpKK MHOTOMEPHBIX MacCHBOB
(BkrOyass MaTpulbl) U BBICOKOYPOBHEBBIX
MaTeMaTU4YeCKUX (HyKHIMM

pandas

bubnuoreka 1 oOpaboTKM U aHaANIM3a
JAHHBIX 1 MAIITUHHOTO O0yYCHHUS

10

Piccolo

Cucrema JUisl pacrnpe/ieNIieHHbIX BBIYUCIIECHUH,
UCIOJIb3YyIOUIas HOBYIO OPHEHTHPOBAHHYIO Ha
JaHHbIE ~ MOJENb  MPOTPAMMMPOBAHUS  JJIA
pa3pabOTKU NPUJIOKEHUI MO MNapajulebHbIM
BBIUMCJICHUSIM B TaMATH B MacmTabax naTa-
nentpoB.  IIporpammuass  cpema  Piccolo
packpbIBaeTCsl Kak OMOIMOTEKa CYIIECTBYIOLIUX
S3BIKOB (TeKyllas peanusanus nojajaepxuBaet C
++ u Python) u He TpeOyer wu3MeHeHUN B
6azoBoit OC uiau KOMOWISITOPE.

11

Pygame*

Hab6op MoayJien (6ubnuoTek),
npeaHa3HAaYeHHBIN TUTSI HaIMCaHus
KOMITBIOTEPHBIX urp u MYJIbTUMEIHNA-
MIPUIIOKECHU I

12

PyObjC

IIpoekr, MTO3BOJISFOLIU A COBMECTHO
HCIOIB30BaTh OHMOJMOTEKM M KJIACChl TaKHUX
S3BIKOB MPOTpaMMHpOBaHusA, kak Python wu
Objective-C.

13

PyQt

Hab6op TPUBSI30K» rpaduyeckoro
¢bpeitmBopka Qt ayig A3bIKa TPOrPAMMHUPOBAHUS
Python, BbITIOJIHEHHBIH B BHJIE PpPaACHIUPEHUS
Python. Peanmsyer 6onee 600 kimaccoB u Gosee
6000 dbyHKIMIT 1 METOOB.

14

Python(x,y)

JuctpuOyTB  CBOOOAHOTO  HAYYHOTO H
WH)KEHEPHOT'O0 IPOrpaMMHOr0 OOCCIICUCHUS IS
YHUCJICHHBIX Pacd€TOB, aHAIM3a W BHU3yallU3aIliu
JAHHBIX ¢  OOJBIIMM  YHUCIOM  MOJyJei
(6ubmmoTek)

15

PythonQt

JuHnamudeckas npuBsizka sizbika Python x Qt,
st BcTpauBanusi Python B cymiecTByromue
nporpammbl Ha C++

16

Requests*

FBTOMaTu3upyer TaKue 3a/1aun KaK
nobasiaenue  ctpoku  3ampoca k  URL,
mudpoBanue  GopM  OTHpaBKU  JaHHBIX,
nocrosinHoe HTTP-coenunenmne, oObenuHeHHE
HTTP-coennnenui 151 T. . IIyTEM
ucrnoJib3oBanus urllib3.

17

Scapy

WuTepakTuBHass 000JI04Ka W MpPOrpaMMHas
OuOauoTeKa AJii MAHMIYJIUPOBAHMS CETEBBIMU
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nakeraMu.  MOXET  HMCHOJIb30BaThCsl  Kak
cauddep, sl mepexBara M aHalIM3a CETEBOTO
TpaduKa, TaK U KAK KOHCTPYKTOP MaKETOB.

18

Scikit-
Learn

BricokoypoBHeBasi OMOIMOTEKa, Cojep Kaliast
anropuTMbl, mogo0HbIe random forest, roToBbIE K
WCIIOJIb30BAHUIO B TIPOEKTaX, CBSA3aHHBIX C
MaITUHHBIM 00yUYEHHUEM.

19

SciPy

bubnuorexa ¢ OTKPBITBIM HMCXOJIHBIM KOJOM,
IIpeHa3Ha4YeHHas IS BBINOJHEHUS HAy4YHBIX U
VHXCHEPHBIX pacyETOB.

20

Scrapy”

OpenMBOpK, HCIIOJIB3YFOLIUHCSA TS
U3BJICYEHUSI CTPYKTYPUPOBAHHBIX JAHHBIX C
BeOCANTOB.

21

Simplejson”

BeICTpBIf, TOYHBI W pacHIUPSIEMBIH json

KOJWPOBIIMK W  JEKOJHUPOBIIMK, KOTOPBIH
noanepxkuBaer Python 3.3+ ¢ oOpartHoit
COBMECTUMOCTHIO ¢ Python 2.5.

22

SimPy

DOpeiiMBOpK MPOLIECCO-OPUEHTUPOBAHHON
JTIUCKPETHO-COOBITUMHOMN CHUCTEMBI
MonenupoBanus. Ero mgucmeruepbl COOBITUIN
OCHOBaHBl Ha (QyHKIMIX-TeHepaTtopax Python.
Moryr  ucnonb3oBaTtbCs A CO3JaHUs
ACMHXPOHHBIX CETEd WIM [ pean3alun
MYJIbTHAr€HTHBIX CUCTEM (C KaK MOJIETUPYEMBIM,
TaK U peaJbHbIM B3aUMOJCHCTBUEM).

23

SOLAlchemy”

[Tporpammuas 6ubnroreka Ha s3bike Python
1151 paboThl ¢ pensiiinoHHbIMu CYB/] ¢
npuMeHeHreM TexHosiorud ORM. Cnyxut niis
CUHXpOHU3auu 00bekTOB Python u 3anuceit
penstonHoi 6a3pl qaHHbIX. SQLAIchemy
MO3BOJISIET OMKUCHIBATH CTPYKTYPHI 0a3 TaHHBIX U
CIIOCOOBI B3aUMOICHCTBUS C HUIMU Ha SI3BIKE
Python 6e3 ucnonszoBanust SQL. PaGoTaer back-
end s 6a3 nanubix: MySQL, PostgreSQL,
SQLite, Oracle u npyrux, Mexay KOTOPbIMU
MO>KHO TIEPEKITI0YAThCS N3MECHECHUEM
KOH(pUTYypaIuu.

24

Theano™

bubnmoTeka, KOTOpast UCIIOIb3YyeTCs AJIs
pa3pabOTKH CHCTEM MAIIMHHOTO O0y4YeHUs KaK
cama 1o ce0e, TaK U B KauecTBe
BBIUMCIIUTENBHOTO OEKdHa J171s Ooee
BBICOKOYPOBHEBBIX OMOJIMOTEK, HAIIPUMED,
Lasagne, Keras nnn Blocks.

25

TensorFlow”

OTkppITast nporpaMMHasi OMOIMOTEKa s
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MAaIIMHHOTO 00yuYeHusl, pa3paboTaHHas
komnanuen Google aiis pemeHust 3a1a4
IIOCTPOCHUS U TPEHUPOBKU HEUPOHHOU CETH C
LEJIbI0 ABTOMAaTUYECKOT0 HaX0XKICHUS U
KJ1accupuKauu o0pa3oB, JOCTUTasl KaYeCTBa
YEJI0BEYECKOI0 BOCIPUSITHS.

O6€pTka OUOIMOTEKHN KpocCIaThOPMEHHOTO
rpadudeckoro uHTEpdeiica moab30BaTENS IS
26 wxPython” | Python, 0CHOBOI KOTOPOTO SBISETCS
kpoccruiargopmennas APl (unrepdetic
nporpaMMUpOBaHus mpuiokeHuit) wx Widgets

IIpumeyanme: * — o0o03HauaeT OMOIMOTEKH, XapaKTepu3yeMble HarOOJBIINM
YHUCIIOM MOJIb30BaTENEH

Kpome Toro, s3p1ik Python BkitoueHn u crnonb3yetcst B menom psge IDE: Boa
Constructor, Eclipset+PyDev, Eric, Geany, IDLE, Komodo, NetBeans, PyCharm,
PyScripter, Spyder, SPE, Visual Studio + PTVS, Atom, Visual Studio Code.

BoiBoabl.  Takum  oOpasom, Kpome  0a30BBIX  JUCHUIUIMH  TIO
IPOrpaMMHPOBAHUIO, TAKXKE MPEJIIaracTCs UCI0JIb30BaHue OMOIMOTEK s3bIKa Python
JUTSE TIOJUIEPKKU M3YUYEHUsS CIEAYIOMMX TUCHHUILIAH 00pa30BaTebHON MPOTrpaMMBI
cnennanbHOocTH 122 «KommeroTepHsle  Haykm»: Teopust BEpOATHOCTEH U
MareMaTu4ecKkasl CTaTUCTHKA, VHTeNIeKkTyanbHbld aHanu3 JaHHbIX, KoMmnbroTepHas
rpaduka, Opranusanus ©60a3 [gaHHBIX W 3HaHWK, CHCTEMBl HCKYCCTBEHHOTO
MHTEJUIEKTa, TEeXHOJOTUs paclpeeieHHbIX CUCTEM U MapaUleIbHbIX BBIYMCICHUH,
AHa3 TaHHBIX W 3HaHUM, KOMIIBIOTEpHOE MOAEIMPOBAHUE MPOLIECCOB M CHCTEM,
Meroabl 00padoTku n3o0paxenuit 1 Kommnberotepusiit 3penue, [IporpammupoBanue
UrpoBsIx npuioxennid, Co3nanue MutepHera Bemein, TexHOMOTMH, apXUTEKTypa U
pUIoKeHHS 1)1 Oobiux gaHHbIX (Big Data).
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