


HayuyHoe nporpammupoBaHue
Ha Python

Vi3ydyeHre OCHOBHBIX 3a/ay IMPOrpaMMMUPOBaHMS Ha MPoQeccruoHaJIbHOM YPOB-
He C HyJS C peaJbHbIMYM Hay4YHBIMM MIPMMeEpPaMy M PeIleHMsIMY, B3SITBIMU U3 Ha-
YYHOJ ¥ MH>)KeHepHOVi TpakTuku. CTyIeHThI U UCCIeloBaTeny BCeX ypOBHel IocTe-
TIeHHO IepexoAsiT Ha MOIIHbIN S3bIK IPOrpaMMupoBanus Python kak ajibTepHaTUBY
KOMMEpPUYECKMM MPOrpaMMHBIM MPOAYKTaM. JTOT MHTEHCUBHbBIN BBOIHBIN KypC
M03BOJISIET MPOMTH MYTh OT OCHOB IO IMPOABMHYTHIX KOHLEMIMII B OLHOI KHUTe,
JAIOIINIT BO3MOKHOCTb UMTATEISIM OBICTPO ITOJIHVMATh CBOI YPOBEHb IMPOdeccuo-
HaJIbHOJ NTOATOTOBKM.

Knaura HaunHaeTCcs ¢ 061X KOHILIEMIINI MPOTPpaMMMUPOBAHMSI, TAKUX KaK IIUK/IbI
u yskiuuu B sigpe Python 3, 3atem paccmaTtpuBatoTcst 6ubaoreku NumPy, SciPy
u Matplotlib g1 BBIUMCIUTENBHOTO IPOrPaMMMUPOBAHMS U BU3YaTM3aLUU JaHHBIX.
O6cyskIaeTcs CIOMb30BaHMe BUPTyaabHOTO 6510kHOTa Jupyter Notebooks myist co3-
JaHVS MYJAbTMMEIOUITHBIX COBMECTHO MCIIOAb3yeMbIX JOKYMEHTOB [JII HayYHOIO
aHanmm3a. OTmenbHas I71aBa MOCBSIIEHA aHAIM3Y JAHHBIX C UCIIOTb30BaHNEM OG-
6mmoTteku pandas. B 3aKIOUNTETBHOI YacTH TIPe/ICTaBIeHbI 60jIee CJIOKHBIE TEMBI,
Takye KaK TOYHOCTb BBIUMCIEHMI C IPMMEHEHMeM 4Yycesl C IIaBalolleil TOUYKOM
1 obecrieyeHne CTabMIbHOCTH aJITOPUTMOB.

Kpuctuan Xmma (Christian Hill) — ¢pusuk u crieryanuct B o6act GpuUsnIecKoii
XMMMWY, B HACTOsIIee BpeMs paborawouuii B IHTepHAI[MOHAIbHOM areHTCTBE II0
MCIOb30BaHMI0 aTOMHOI sHepruu (International Atomic Energy Agency). OH 06-
nagaeT 6oee yeM 25-1eTHMM OIITOM IPOTPaMMMUPOBAHMS B 00/1aCTU (U3NUECKIUX
HayK ¥ nporpaMmupyet Ha Python 15 seT. B cBoux uccinenoBanusx KpucruaH uc-
nmoib3yet Python mjist cosgaHus, aHanu3a, 06paboTKM, YIIpaBJIeHNUs] M BU3yasn3a-
LIV KPYITHBIX HAOOPOB TaHHBIX B 00/1ACTY CITEKTPOCKOTINM, GU3VIKM TI7Ia3Mbl M Ma-
TepuasoBeneHMs.
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[Mpeaucnoeue ot uspatenbCcTea

OT3bIBbl U MOXENAHUS

MbI Bcerma pajbl OT3bIBAM HAIIMX YMTaTeNeif. PacckaxkuTe HaM, YTO Bbl JyMaeTe 06
3TOJ KHUTE — YTO TTOHPABUIIOCh UJIY, MOKET ObITh, He TIOHPAaBUIOCh. OT3bIBbI BaXKHbI
ILJIST HAC, YTOOBI BBIITYCKATh KHUTY, KOTOPbIe OYAYT [J1sl BAaC MAKCMMAJIbHO ITOJIe3HBI.

Bbl MokeTe HamucaTh OT3bIB Ha HamieM caiiTe www.dmkpress.com, 3aiifs Ha
CTPaHUITLy KHUTY U OCTaBMB KOMMeHTapuii B pasaese «OT3bIBbI U pelieH3um». Takke
MOYXHO MOCIAaTh IMCbMO IJIABHOMY pemakTopy 1o agpecy dmkpress@gmail.com;
MIPY 3TOM YKaXKNUTE Ha3BaHMe KHUTY B TeMe IIUChMa.

Eciu BbI SIBJISIeTECH SKCIIEPTOM B KaKOM-1100 06/1aCTH 1 3aMHTEPeCOBaHbl B Ha-
MYCAaHUM HOBOV KHUTH, 3amofaHuTe (GopMy Ha HaleM caiiTe mo aapecy http:/
dmkpress.com/authors/publish_book/ vy HanuiuTe B M3IaTEILCTBO 10 aApecy
dmkpress@gmail.com.

CnucoK OnEYATOK

XOoTsT MbI TIPUHSIIY BCE BO3MOSKHBIE MEPBI IJIsI TOTO, UTOOBI 06ECIIeUUTDH BICOKOE
KauyeCTBO HAIIIMX TEKCTOB, OIMIMOKY BCe paBHO cydaroTcs. Eciiv Bl HalimeTe ommoKy
B OJTHOJI 13 HAIINX KHUT — BOSMOSKHO, OLIIMOKY B OCHOBHOM TEKCTe MJIU IIPOrpaMM-
HOM Kojfie, — MbI OyZieM OoueHb OJ1arofapHbl, eCIi Bbl COOOIIMTe HaM O Heii. CoenaB
9TO, BbI M36aBUTE OPYIUX YMTATENEH OT HeAOTIOHMMAHMS Y IOMOKEeTe HaM Yayd-
IIUTH MOCJIeAYIONIe U3AAHUS STO KHUTH.

Eciu Bbl HalifieTe Kakue-1n60 OmMOKM B KOMe, MOXKaIYiiCTa, COOBIIUTE O HUX
IJITaBHOMY pefakTopy mo ajpecy dmkpress@gmail.com, 1 Mbl McCOpaBUM 3TO
B CJIEAYIOMINX TUPaskax.

HAPYWEHWE ABTOPCKMX NPAB

IMupaTCTBO B MHTEpPHETE IMO-TIPEKHEMY OCTaeTCs HACyIIHOI MpobiemMoit. M3ma-
TenbcTBO «JIMK IIpecc» oueHb Cepbe3HO OTHOCMTCS K BOIIPOCAM 3allUThl aBTOP-
CKMX TIpaB U JIMI€H3MPOBaHMs. EC/IM BbI CTOJIKHETECH B MHTEPHETE C HE3aKOHHOIA
nmy6IMKanyeit Kakoii-1mM00 U3 HalllMX KHUT, TOXKa/IyiicTa, MPUIIUIUTE HaM CChUIKY Ha
MHTEePHeT-Pecypc, YTO6bI Mbl MOIJIY IIPUMEHUTD CAHKIIUM.

CChIIKY Ha [TOI03PUTEIbHbIE MaTeP1asibl MOKHO ITpMc/IaTh 10 ampecy dmkpress @
gmail.com.

MbI BBICOKO II€HMM JII0GYIO TTOMOIIIb 10 3aIMTe HalllMX aBTOPOB, 611aromapst KOTO-
PO¥1 MBI MOXKEM ITPEIOCTaBIISITh BAM KaueCTBEHHbIE MaTePUAIbI.



bnaropapHocTu

Omme, lllapnotTe u JlopeHCy

MHOKeCTBO JItofieii TPSIMO MM KOCBEHHO IMTOMOTaJIM HallMCaTh 3Ty KHUTY, B YaCTHO-
ctu [IxonataH TenHucoH (Jonathan Tennyson) 13 UCL, JloypeHc Porman (Laurence
Rothman) u Aittonu Topgon (Iouli Gordon) moaaepskuBaay MeHSI BO BpeMsl Touu-
HOTO OTITyCKa JIJIT HayuyHOl paboTsl B LleHTpe actpodusuku l'apBapma u CMUTCO-
HoBcKoro uHcTuTyTa (Harvard-Smithsonian Center for Astrophysics).

MHOKeCTBO OLIMOOK ¥ IIPOMAaxX0B B IIEPBOM M3JaHUY ITOI KHUTY ObIJIO 3aMeUYeHO
¥ YKa3aHO BCETro JIMIIb HeCKOJIbKMMM JIIOAbMM, KOTOPbIE BCEr[a ObLIM FOTOBBI OKa-
3aTh MTHOBeHHYI0 ToMotilb: Ctaddopa baiiHe (Stafford Baines), MaTbio I'mmiman
(Matthew Gillman) u CtioapT AHgepcoH (Stuart Anderson). Te omM6KM, KOTOpPbIE
BCe ellle OCTAIOTCS B KHUTE, — 3TO, CAMO C06071, MCK/TIOUMTETbHO MOV COOCTBEHHBIE
OIOKMA.

Kpome Toro, ocobeHHO 61aromapeH ciaeayomuM aoasm: XeneH PeitHonnc (Helen
Reynolds), Kpuc ITuxap (Chris Pickard), 9nucon Yaiitiu (Alison Whiteley), [Ixkeiimc
OnmuotT (James Elliott), lnanna Umnxapa (Lianna Ishihara) u Muso Illaddep (Milo
Shaffer). Kak u 106071 yenoBek, s1 OUeHb HYKAAJICS B IMOAIEPXKKe, IMOOIIPEHNUN
u IpykeckoM oTHouieHnuyu Hatanu XaitHc (Natalie Haynes).
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BbIBOJ, CITMICKA MIMEH C MCITOIb30BaHMeM IIPOrpaMMbl, HanucaHHOI Ha Python
BbIBO[, crivicKa MMEH C MCII0/Ib30BaHMEM MTPOrpaMMbl, HAlMCaHHOI Ha s13bike C
PasnuuHble Crtoco6bl BHIBOAA CIIMCKA MMEH C MCIIOIb30BaHMEM ITPOTPAMMBbI,
HarmucaHHoi Ha Perl

BbrunciieHmne rmocyieqoBaTeabHoCTy @160HAYYM C ITOMOIIBIO CIIMCKA
BoruncneHne rociegoBaTtenbHoOCT @rbOHAUUM 63 COXpaHEeHMS BCEX UMCe
OmpenesieHe BUCOKOCHOTO rofia

BupTyanbHbIii po60T-ueperamka

[TpaBuiia onpenenenust obnacteit Buaymocty Python

Pemrenne 3amaum «XaHoiickast 6amiHs»

BoeiBog rpadmka GyHKIMK Yy = sin® x

HemoHcTpauus neiictBus 3akoHa Mypa

3aBUCMMOCTbh MEXIY ITOTpedeHemM Mmaprapyuta B CIIIA 1 KoludecTBOM pas-
BOJIOB B 1ITaTe MaH

0O6paboTKa aCTPOHOMUUECKUX JaHHbIX

[TpocTteie uncia MepcenHa

BbIBOA, COOOIITEHNS-TIOACKA3KY IJISI CKPUIITA, TPUHMMAIOIIETro apryMeHTbI U3
KOMaHIHOM CTPOKU

[TepermeHoBaHue GaiyioB JAHHBIX [IJISI YIIOPSIAOUEHMS TI0 aTe

3amauya MouTu Xosia

OmnpepeneHne abcTpakTHOrO 6a30BOro Kiacca BankAccount

Knacc Polymer

PacripeniesieHye MonMMepoB, CO3aHHbIX 10 MOZE/N CTy4aiiHOTO IlepeMeleHNs
[TpocToit knacc, mpenCTaBsIONIMiT ABYMEPHbI BEKTOP B IeKapTOBBIX KOOP-
JMHaTax

[TpocTas nBymMepHasi UMUTALIVSI MOJIEKY/ISIPHOM IMHAMUKA

Co3paHye Marnueckoro KBaapara

[TpoBepKa MpaBMJIbHOCTU KBaZpaTa CyqoOKYy

[IprmMeHeHMe MeTO/IOB argmax U argmin

CunThIBaHME CTOIOLA 3HAUEHWIT KPOBSIHOTO TaBJIEHUS

AHanM3 TaHHbIX, TTOJIyUeHHBIX B X0l SKCIIEpMMEHTA 10 u3ydeHuio s¢ddexrra
Crpyma

ViMutanys paguoakTUBHOTO pacrnaza sgep “C

Boiuncnenue koadduiimeHTa KOppeisiiuy MeXIy TeMIepaTypoii BO3ayxa
¥ aTMOC(EepHbBIM JaBJIeH/EM

OmpenerneHye BbICOTHI KUIKOCTU B chepruecKoii eMKOCTH

[TpssMonuHeliHas1 MOATOHKA JaHHBIX O MOITIOIEeHUNA

JIuHeitHbIe TTpeobpa30BaHMsI IO IBYM M3MepPeHMSIM

JIuHeiiHas MOATOHKA METOIOM HaMMeHbIIX KBaJAPaTOB sl JaHHbBIX, COOT-
BETCTBYIOIIMX 3aKOHY Byrepa—-Jlambepra—bepa

MogenupoBanue pacnpesenenns atomos *C B 6akmuHcrepdyiepere C
Pa3mpITHe M300paskeHMsI C UCIIOIb30BaHMEM rayccoBa GuibTpa

ToueyHas ayarpamMmma gemMorpaduueckux JaHHbBIX IO BOCbMM CTpaHAM
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CpenHuii Bo3pacT IIpy epBoMm BeTyruieHun B 6pak B CIIIA B 3aBUCUMOCTH OT
BpeMeHM

UncmeHHOCTh HaceneHus nsaTu ropogos CIIIA B 3aBMCHMMOCTY OT BpeMeHM
DKCIIOHEHIMATbHBIN TepUoJ, pagMOakTUBHOIO pacliaga B MHTepBajaax Bpe-
MeHM CyII[eCTBOBaHUS

CnenyaabHO HAaCTPOEHHbBIE HITPUXOBbIE METKU

V3MeHeHMsI 3HAaUE€HMIT HArpy3KM Ha KPbLIO JIJIS CTPYKeli Tiepes ollepeHnem
VpaBHeHMne omHOMepHON nuddysuu, mMpuMeHseMoe K TeMIepaType ABYX
Pa3IMYHBIX METAJIMYECKUX OPYCKOB

IecsTh BHYTPeHHUX TPa(yKOB ¢ Hy/I€BBIM ITPOMEKYTOUHBIM ITPOCTPAHCTBOM
10 BepTUKaJIU

YacToTa BCTpeuaeMoCTy OYKB B TeKcTe poMaHa «Mo6u JIuk»

Busyanusaiys mpou3BOACTBA JIEKTPOIHEPTUNM 13 BO30OGHOBIISIEMBIX UCTOU-
HUKOB B 'epmaHun

KpyroBas guarpamMmMa JaHHBIX O BIGpoce B aTMocdepy IMapHMKOBBIX T'a30B
I'padpuk KospduimenTa HampasaeHHoro aeiictBus (KHII) oiast cucremMbl U3
IBYX aHT€HH

I'paduk KosdpduimenTa HampasaeHHoro geiictBus (KHI) Oas cucTeMbl U3
Tpex aHTeHH

AnnHoraiuu co ctpenkamu B Matplotlib

V306paskeHne BpeMeHHOI MoCaeq0BaTeIbHOCTY Kypca akiuii Ha rpaduke ¢
aHHOTalMen

HexkoTropsie BapuaHThI IPMMEHEHMS METONIOB ax.vlines u ax.hlines
I'padmueckoe mpencTaBieHNe 3MeKTPOMATHUTHOTO CIIEKTpa B Ayaria3oHe
250-1000 HmM

Ananu3s oTHOLIEeHMS pOCcTa 1 Macchl Tesia 507 30pOBBIX IOk

Co3pmaHue 1[BEeTHBIX GUryp

DNIeKTPOCTATUYECKNUI TOTEHLMA TOUEYHOTO AUIIOJS

[Tpumep 1306paskeHst KOHTYPOB C 3aJIMBKOJ LIBETOM U OIIpeeIeHMeM CTUIIEN
CpaBHeHMe MPUMeHeHMS pPas3IMUHBIX CXeM MHTEePIOMSUNUN I BU3yalnu3a-
LM HeGOJIBIIOr0 MacCKBa C IIOMOIIbI0 MeToma imshow()

[TanmopotHuk bapHcau

TemnnoBasi KapTa JHEBHBIX TemIiepatyp B bocrone B 2019 1.

VpaBHeHne nudbdysun B IByMEepHOM IPOCTPAHCTBe, MPUMEHEHHOe K pac-
MPOCTPaHEHMIO TeMIIepaTypbl B CTAJIbHOI TJIACTUHE

YeTbipe TpexMepHbIe TOBEPXHOCTHBIE AMarpaMMbl IIPOCTON IBYMEPHOI Ta-
yCCcoBOV PyHKIMM

TpexmepHas TOBepXHOCTHAs AuarpaMma Topa

V3o6paskeHne ciMpaay Ha TpeXMepHOM rpaduke

AHMMa1Ms 3aTyxarlleil CMHYCOUAATIbHOM KPUBOt

AnHMManys 3aTyxarolei CMHyCOMIaabHOM KPMUBOW C MCTIONb30BaHMeM blit=True
AHMMaINS MpbITaloIero MsJa

HammeHee TOUHO ompee/ieHHbIe HU3MUeCcKe KOHCTaHThI

[TnoTHOCTHM pacHpeneneHnsI BepOSITHOCTET AJ1s1 YaCTUIIbI B OHOPOAHOM rpa-
BUTAIMOHHOM I10JIe

CobcTBeHHbIE (HOPMaTbHbIE) (OPMbI BUGPAIMI KPYTOBOI MeMOpaHbl 6apabaHa
Tenepauust u3obpaskeHus: IuGPaKIMOHHOM AyarpaMMbl IJisI OTHOPOIHON
HemnpepbIBHOI CIIMpain



12

*

¢ CnnCOK IMCTUHIOB

8.5.
8.6.
8.7.
8.8.

8.9.

8.10.
8.11.
8.12.

8.13.
8.14.

8.15.
8.16.
8.17.
8.18.
8.19.
8.20.
8.21.
8.22.
8.23.
9.1.

9.2.

10.1.
10.2.

10.3.
10.4.

10.5.

10.6.
10.7.
Al
A2,
A3,

A4

T'amma-byHKIMS Ha JeiiCTBUTEIbHOM YMCIOBOM OCU

CpaBHeHue ¢hopM KOHTYpoB JlopeHiia, l'aycca u ®orta

Cdepnueckasi rapMoHMYeckast QyHKIMS, onipeneneHHas npu [ =3, m = 2
BerumcieHre Macchl 1 IIeHTPa MacC TeTpasipa C ydeTOM ero TpexX pa3aUuHbIX
IUVIOTHOCTE

KuHeTuka peakiiyy IepBoro mmopsijaka

I1Be B3aMOCBSI3aHHbIE peaKIliy [IepBOro MopsaKa

PeliieHne, OmuchbIBaloliee AeiicTBMe reHepaTopa rapMOHNYECKUX Koe6aHmii
BorumcieHne ABVKeHMS cepbl, OMMyCKaroIeics o/, BO3Ae/iCTBMEM CUTbI TSI -
SKeCTU U BbITaJIKMBaoIei cuiabl CTokca

PellieHne cuCTeMbI XMMUUECKUX peakiiuii PobepTcoHna

Boruncienne u mocrpoenue rpaduka TpaekTopum cheprudeckoro cHapsaa ¢
Y4eTOM COMPOTUBIIEHUS BO3AyXa

CpaBHeHMe TUIIOB OJHOMEPHO MHTEPIIOISIILINA IIPYU UCIIO/Ib30BaHMUM MeToHa
scipy.interpolation.interpid

[IBymMepHas MHTepHoJSALUSA C UCIOJb30BaHMEM MeTona scipy.interpola-
tion.interp2d

VHTeprionsius ¢ nepexogoM K YIJIOTHEHHOV paBHOMEPHOIi ABYMEPHOI ceT-
Ke C CII0/Ib30BaHMeM 06beKTa scipy.interpolate.RectBivariateSpline
NHTepnonsuns Mo HeCTPYKTyPUPOBAHHOMY MaCCUBY IByMEPHBIX TOUEK C UC-
oJb30BaHMeM scipy.interpolate.griddata

MUHMMM3AIMs IOOOBOTO COMTPOTUBIIEHNS AJIsI KOPITyCa AUPVsKaOIst
HenuueliHasi moAroHKa MeTOAOM HaMMeHbIIINX KBaAPATOB K SJIUIICY
[ToproHka MeTomLOM HayMEHbIIIMX KBaIPATOB C BECOBbIMM KO3(pduLeHTaMm
1 6e3 HUX C UCII0/Ib30BaHKeM MeToa curve_fit

Pemenne ypaBHenus Jisiepa—J/loTku

Cospanne usobpaskeHus ppakrana HpioToHa

CunThIBaHME TEKCTOBOI TAGIMIIBI C JAHHBIMU O BUTAMMUHAX

BoicoTa mosieta cHapsiia Kak QyHKI[MSI OT BpeMeHU

CpaBHeHMe Pa3IMYHbIX pa3MepOB IIaroB h 151 YMCc/IeHHOTo pereHust audde-
peHIIMaTbHOTO YpaBHEHUS y' = —ay IBHBIM O HOIIArOBBIM METOZ0M Jiijiepa
CpaBHeHMe CTaGMIBHOCTM aJrOpPUMTMa MpPU BBIUMCIEHUM MHTerpana I(n) =
folx"exdx

DYHKITMS, BBIYUCISIONIAs 06beM TeTpasapa

[TporpamMMa MMUTAIINY OPOCKOB IBYX UTPATIbHBIX KYOMKOB, COAepsKaIas Ma-
rMyYecKue 9mcia

Konm vMuTaiy 6pockoB ABYX UTPATbHBIX KYOMKOB, YIYUIIEHHbIN TOCpPEm-
CTBOM MCIIOJIb30BaHMSI MMEHOBAHHbBIX KOHCTAHT

@OYHKIMS AJ1s Tpeobpa3soBaHMsT Pa3IMUHbIX eVHALL MI3MEePEeHMS TeMITepaTyphl
MopynbHbIe TeCThI 4Jis1 GYHKINY TPeoOpa30BaHMs TeEMIIEPATYPhI
CrpykTypHas hopMyIia ajJKaHa ¢ IpsIMO¥i (Hepa3BeTBAEHHOI) IeIbIo
[ToaroHKa METOIOM HaMMEHBIIMX KBaAPATOB K PYHKIUM X = X, +vt+1/2gt*
BoIuncieHne BepOSITHOCTM HaxXOXKOeHus: q u 6ojiee OmevyaToOK Ha 3aJaHHOI
CTpaHUIe KHUTY

CpaBHeHe [TOBeIeHMsI B UMCIIEHHOM ITpecTaBieHnu pyHKimii f(x) = (1 - cos?x)/x?
1 g(X) = sinx/x* Ipyu 3HAYEHUSIX, OIU3KUX K X = 0



fnaBa

BeepeHue

1.1 OB >T0W KHUIE

OTa KHMUTA IpeAHa3HaueHa JJ1s1 TOT0, YTOOBI TOMOYb YUeHbIM U MHKeHepaM 0CBO-
UTH BePCUIO 3 SI3bIKA IPpOTpaMMMpoBaHyst Python 1 cBsSI3aHHBIX ¢ Heit 6M6IMOTEK:
NumPy, SciPy, Matplotlib u pandas. [Isi1 uTeHMst KHUTY He TpebyeTcs peaBapu-
TeJIbHBIN OIBIT MIPOTPAMMMPOBAHNS M HAyUHbIe 3HAHUS B KaKO-T1MO00 KOHKPET-
HOJi 06yacT. Ho 3HaKOMCTBO C HEKOTOPBIMM MaTeMaTUUeCKUMU JUCITUTIIMHAMMA,
TaKMMM KaK TPUTOHOMETPUS, KOMIIEKCHbIE UMC/Ia ¥ OCHOBBI MAaTeMaTUUeCKOTO
aHanm3a, 6yaeT IMOJe3HbIM P BBITOTHEHUN ITPUMEPOB U YITPAKHEHUIA.

Python - MOMIIHBIN S3BIK MPOTrPAaMMMPOBAHUS CO MHOKECTBOM pacIIMpeH-
HBIX (QYHKIIMOHATbHBIX BO3MOKHOCTE M JOIOJHUTENbHBIX MAKETOB IOIIePK-
K. OCHOBHOJ CMHTAaKCHUC SI3bIKa IMTPOCT ¥ MMOHSITEH JIJIT M3YYEHMS, HO B ITOJITHOM
ob6beMe M3YUYUTh €ro HEeBO3MOKHO B KHUTEe TaKoro pasmepa. Takum o6pasom,
Hala 1ejab — c6aJaHCMpoBaHHOE, HO OCTATOYHO MTOAPOOGHOE BBEleHe B CAMbIe
IJIaBHble (QYHKI[MOHATbHBIE BO3MOXKHOCTY SI3bIKA ¥ CAMbIX BasKHBIX OMOIMOTEK.
B TeKCT BKIIOUYEHO MHOXXECTBO IMTPUMEPOB, CBSI3aHHBIX C HAYUYHBIMM MCCIeI0Ba-
HUSIMU, B KOHIIE KakIOTO pasjesia MpuBeeH CIIMCOK BOMPOCOB (KOPOTKMX 3a1ad,
MpeIHa3HaYeHHbBIX /IS TPOBEPKY IOMyUYeHHbIX 3HAHMI) 1 yIpaxkHeHuiT (6oree
CJIOKHBIX 3a/ay, /IS pelleHus] KOTOPbIX OOBIYHO TpeOyeTcs HammcaThb HebOIb-
IIYI0 KOMIIBIOTEPHYIO MTporpaMmy). XoTsl HET He06XOIMMOCTY BBITIOTHSATDL abco-
JIIOTHO BCe YIIPayKHEHMUS, I YMTaTesei OyIeT M0e3HO MOMbITAThCS BBITTOJHUTD
XOTsI 6bI HEKOTOpbIe M3 HUX. Pasmes, mpuMep WIM yIpaskHeHMe, comepskaliue
6oJee CIOKHBIN MaTepyasa, KOTOPbIii MOKHO MPOIYCTUTh MPY TTEPBOM UTEHUN,
0603HaYEHbI CMMBOJIOM .

B m1aBe 2 mompo6HO paccMaTPUBAETCSI OCHOBHOM CMHTAKCHUC, CTPYKTYPbI JaHHBIX
U CpeICTBa YIIpaB/IeHMsI TOTOKOM BBITIOJTHEHMS B IIpOrpaMMe Ha si3bike Python. I'a-
Ba 3 mpecTaBisieT co60ii HEOObIIOe OTCTYIUIEHNE C ONMCAHMEM VICIIOIb30BaHMS
6ubmorexku pyplot mas co3manus rpaduMuecKUX BapMaHTOB MpPeICTaBIeHNS TaH-
HBIX: 9TO TTOJIE3HO TSI BU3ya/I3aluy BhIBOJA ITPOTPAMM B ITOCTEIYIOIINX IIaBax.
B rnaBe 4 comepskuTcs 60s1ee MpOABMHYTOE OIMMCaHMe siapa s13bika Python n kpaTkoe
BBelleHMe B 06 beKTHO-OPMEHTHMPOBAHHOE IIPOrpaMMKpoBaHue. Jlanee cjienyer elne
OITHA KOPOTKas I71aBa 5, MpeCcTaB/IsIoNIas M1POKO U3BECTHbIE BUPTYalIbHbIe OJIOK-
HOTHBIEe cpenbl [Python u Jupyter, masiee — r1aBbl 0 HAYYHOM ITPOTPAMMMUPOBAHNUN
c ucronb3oBaHmeM 6ubamorek NumPy, SciPy, Matplotlib u pandas. B 3akmounTesns-
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HOJT IJIaBe paccMaTpuBalOTCsT 6osiee 0OMIMe TeMbl HAYYHOTO IIPOrPaMMUPOBAHMS,
BK/IIOUast apM@MeTUKY C TJIaBalolleil TOUKOit, obecreueHne CTabUIbHOCTY ajro-
PUTMOB ¥ CTUJIb IIPOrPaMMMUPOBAHMS.

Yurarenu, yske 3HaKOMbIE C SI3bIKOM IIporpaMmMupoBanus Python, MoryT 6erio
IIPOCMOTpPETD IJIaBbI 2 1 4.

[TpuMepsl Koa U pelieHus YIIpaskHeHUi T MOKHO 3arpy3uUTh C Be6G-caiiTa KHUTK
https://scipython.com/. CiegyeT OTMETUTb, YTO XOTSI KOMMEHTapUM IMOTHOCTHIO
BKJIIOUEHBI B 9TM 3arpy’KaeMble IIporpaMMbl, OHM He CTOJIb ITOAPOOHBI B IT€YaTHOM
BepCUM JaHHOV KHUTU: BMECTO 3TOTO MCXOMHbI KO OMMCHIBAETCS B TEKCTE C MO-
MOIIIbI0 IPOHYMEPOBAHHBIX CChUIOK (Hampumep, @). UntaTtenu, KOTOpble mpeamno-
YMUTAIOT BBOAUTD VICXOMHBIN KOI STUX MIPOTPaMM BPYUHYIO, MOTYT ITOXKeIaTh H00a-
BUTb COOCTBEHHBIE OMMCATE/IbHbIE KOMMEHTAPUM B KOJI.

1.2 HemHoro o PyTHON

Python - 3TO MOIIHBIN SI3bIK TPOTPAMMMUPOBAHNST OOIEro Ha3HAUEHMS, KOTO-
phIii paspaboran I'Bumo BaH Poccym (Guido van Rossum) B 1989 romy!. Python
KIaccubuImMpyeTcs Kak sI3bIK MPOrPaMMMPOBAHMS BBICOKOTO YPOBHSI, B KOTO-
POM aBTOMAaTMUECKM 00pabaThIBaeTCsl GOJMBIIMHCTBO (GyHIAMEHTAaIbHBIX Oepa-
Ml (TakMX Kak yIpaBjeHMe MaMsThI0), BBIMOJHSIEMbIX Ha YPOBHE IIpolieccopa
(«MalIMHHBIN KOoa»). Python cumraercs si3bIkoM 60jiee BBICOKOTO YPOBHS, YEM,
Hanpumep, C, M3-3a ero BrIpa3uTeIbHOTO CMHTAKCKUCA (KOTOPbIVi BO MHOTUX CITy-
yasx OJIM30K K €CTEeCTBEHHOMY SI3bIKY) M OOraToro pasHoobpasusi BCTPOEHHBIX
CTPYKTYP JaHHBIX, TAKMX KaK CIIMCKMU, KOPTEXKM, MHOXKECTBA U cjioBapu. Hampu-
Mep, pacCCMOTPUM CJIeAYIONIYIo IMporpaMmy Ha Python, koTopast BBIBOIUT CIIMCOK
VMIMEH B OTHEIbHbBIX CTPOKAX.

JIuctuHr 1.1. BbiBog cnucka UMEH C MCMO/b30BaHUEM NPOrpaMMbl, HaNMMcaHHoM Ha Python

# egl-names.py: BbiBOA TPeX WUMEH B KOHCOMM.

names = ['Isaac Newton', 'Marie Curie', 'Albert Einstein']
for name in names:
print(name)

BoiBon;:

Isaac Newton
Marie Curie
Albert Einstein

A Telepb CPaBHUTE MCXOOHBIN Ko U3 JauctuHra 1.1 ¢ Kogom IIporpaMmbl Ha C,
KOTOpasd gej1aeT TO XXe caMoe.

I o Hacrosimero momeHTa I'Buzo — «benevolent dictator for life (BDFL)» — «BeMKOIyIIHbIN
IUKTATOD, YIIPaBJISIONINI KU3HBIO» s13bIKa Python.
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JIictunr 1.2. BbiBoA CnMcKka UMEH C MCMNOJIb30BaHUMEM nporpamMmel, HanucaHHoM Ha s3bike C

/* egl-names.cC: BbIBOA CMMCKA MMEH B KOHCOAM. */
#include <stdio.h>
#include <stdlib.h>

const char *names[] = {"Isaac Newton", "Marie Curie", "Albert Einstein"};

int main(void)

{

int 1;

for (1 = 0; 1 < (sizeof(names) / sizeof(*names)); i++) {
printf("%s\n", names[i]);

}

return EXIT_SUCCESS;
}

[axke eyt BbI HE3HAKOMBI C S13bIKOM C, 3 IUCTHUHTA 1.2 MOKHO ITOHATD, UTO Ha-
nucanue Kozpa Ha C Iaske 1J1s TaKO ITPOCTO¥ 331241 CBSI3aHO € 6OMBIIMMY TPYL03a-
TpaTamMu 1 U3ep>kKKaMu: ABe MHCTPYKIMK include [JI MCIIOMb30BaHMS 6MONIMOTEK,
He 3arpyskaeMbIX 10 YMOTYaHMUIO, SIBHbIe OObSIBIIEHNUS TIepeMeHHbBIX [IJI XpaHeHMsI
crcka (B C 3T0 MaccuB (array)) MMeH names, [iJIsl CUeTYMKa i, a TaKKe SIBHBIN I1PO-
XOf, TIO MHIeKCaM 3TOTr0 MaccuBa B Iiukie for. TpebyeTcs maske BpyUHYIO LOOABSTD
CMMBOJIBI KOHIIOB CTPOK (\n — CMMBOJI Ilepexofa Ha HOBYIO CTPOKY). 3aTeM 3TOT MUC-
XOIHBIN KOJ NOKEH ObITh CKOMITMJIMPOBAH, T. €. TPeoOpa30BaH B MallMHHbIN KOT,
KOTODBIV TIOHMMAaeT MPOIIeccop, Mpexkae YeM MOKHO OyIeT ero BINOTHUTD. boree
TOTO, 3[1eCh OTPOMHOE KOJMYeCTBO BO3MOKHOCTE COBEPIIUTD OMIMOKM (ITPOTpaMM-
Hble «6aru» (bugs)): MomnbITKa BHIBOJA MMEHM, XpaHSIIIerocs 1o aapecy name[10],
BEepOSITHEE BCEro, MPUBELET K BbIBOLY TaK Ha3bIBAEMOIrO «MyCOpPa»: KOMIIWISITOD
si3pIka C He OCTaHOBMUT Bac NP MOMBITKE LOCTYIA K HECYILECTBYIOLEMY MMEHMU.

Ta >ke camasl mporpaMma, HalMcaHHAsl B TPU CTPOKM Ha si3bike Python, mpocta
" BbIpa3uTeIbHA: He HY’KHO SIBHO OOBSIBIISITD, YTO Names — CIIMCOK CTPOK, AJIST LKA
He TpebyeTcs CUeTUMK, MOAOOHBIN 1, M He MPUXOOUTCS BKIOYATh OTHe/IbHbIe 616
JMOTeRM (MHCTPYyKIMei import B Python). [y 3amycka Python-mporpaMmbl HYX-
HO MPOCTO BBECTU KOMaHZy python egl-names.py, KOTOpas aBTOMaTUYECKU BbI3OBET
MHTeprpeTaTop Python 115t KOMIWISIIIMM U BBITIONIHEHUS TTOTyUeHHOTO 6aiiT-Kozma
(bytecode) (3TO 0COOBIN THUIT ITPOMEKYTOUHOTO ITPEICTABIEHNS TTIPOTPAMMbI MEXKITY
MCXOIHBIM KOZOM ¥ KOHEUHBIM MAaIIMHHBIM KOZIOM, KOTOpbIi Python nepeHanpas-
JIeT B [IPOLIeccop).

Cunrakcuc Python npusBaH rapaHTMpOBaTh, UYTO «CYIIECTBYET OOMH — U TIpe-
MMYIIECTBEHHO eqMHCTBeHHbIN — OUYeBUIHbIN CIIOCO0 CleaTh 3TO». DTO OTIMYAET
Python OT HEKOTOPBIX APYTUX MIMPOKO U3BECTHBIX SI3bIKOB BBICOKOTO YPOBHS, TAKUX
Kak Ruby u Perl, B KOTOPBIX MCIIONb3YeTCSI TPOTMUBOTIONOXKHBIN TTOAXOI, BhIpaska-
IOUINIACS B KPaTKOM MPUHIUIIE «CYI[eCTBYeT 6ojiee OMHOro crocoba cienaTh 3To».
Hampumep, cymuiecTByeT (KaK MMHMMYM) YeTbIpe OYeBUIHBIX CITIOCO6a BHIBOZIA TOTO
ke CICKa MMeH Ha s13bike Perl?.

2 VTOUHSII0: OUYEBUIHBIX IJIS1 IPOIPaMMMCTOB Ha si3bIke Perl.
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JInctunr 1.3. Pa3nuuyHble cnocobbl BbiIBOAA CMMCKA UMEH C MCMONb30BAHMEM MPOrpaMMbl, Ha-
nucaHHon Ha Perl

@names = ("Isaac Newton", "Marie Curie", "Albert Einstein");
# MeTop 1
print "$_\n" for @names;

# MeTop 2
print join "\n", @names;
print "\n";

# Metog 3
print map { "$_\n" } @names;

# Metog 4
$|l = l|\n|l;

print "@names\n";

(Takske 0O6paTHTe BHMMAaHNeE Ha 3HAMEHUTbIN JIJAKOHUYHbIN, HO MHOTTa HeIIOHSIT-
HBIVi CMHTAKCUC s3bIKa Perl.)

1.2.1 MNMpeumywecrTea u HepocTaTku asbika Python

Hioke mepeuncieHbl HEKOTOPbIE M3 OCHOBHBIX MPEMMYIIECTB SI3bIKa ITPOrPaMMMu-
poBaHus Python, a Takke IPpMUMHBI, IT0 KOTOPOM BbI, BO3MOKHO, 3aXOTUTE €ro MUc-
TTOJIb30BATh:

O  SICHBIIT ¥ TIPOCTOJi CMHTAKCHUC ITO3BOJISIET OBICTPO IMCATh IPOrpaMMBbl Ha Py-
thon u B 0611eM CBOAUT K MUHUMYMY BO3MOXKHOCTY COBEPIIEHMS CKPBITHIX
omn60oK. IIpy paBMILHOM ITOAX0/IE Pe3YIbTaTOM SIBJISIETCST BHICOKOKAYEeCT-
BeHHOe IIporpaMMHOe obecIieueHye, KOTOpoe JIeTKO COMPOBOXKIAThL U pac-
MIVPSITD;

O cama pabouas mporpaMmMHasi cpena Python u cBsisaHHbIe ¢ Heit 6M6GIMOTEKY
6eCIIIaTHbI, a KPOME TOT0, IIPeICTaBISI0T COO0Ii TporpaMMHOe obecIieueHie
C OTKPBITBIM MCXOZHBIM KOJIOM, B OT/IMUME OT KOMMePUeCKIUX IPeII0sKeHMIA,
Takux Kak Mathematica 1 MATLAB;

O mnoggepskka MHOIMX IiatTdopm: Python goctymneH st Kaskmoii 0611ea0CcTyII-
HOJ KOMIIBIOTEPHOI cucTeMbl, B ToM uncie Windows, Unix, Linux 1 macOS.
HecMoTpst Ha TO YTO CYIIECTBYIOT PaCIIMPEeHMSsI, 3aBUCSINVE OT KOHKPETHO
1aTHOPMBI, BCerma eCTh BO3MOXKHOCTh HaMMcaHMs Kojia, KOTOPbIii 6ymeT pa-
60TaTh Ha J11060J1 IaTdopme 6e3 KaKuX-1160 U3MeHeH!It;

O pgns Python cymiectByeT 6osbiiias 6M6aM0TeKa MOIYIeN U TTakKeToB, KOTOpast
pacimmpsieT ero GyHKIMOHAIbHOCTb. MHOTME U3 3TUX MOZY/IEil U IMaKeTOB
IOCTYITHBI KaK YacTb «CTaHIapTHOM 6ubnmoTteku» (Standard Library), mpemo-
CTaBJISIEMOJ1 BMECTe C MHTepIIPeTaTopoM si3bika Python. [Ipyrie, B ToM unciie
6ubmorexku NumPy, SciPy, Matplotlib u pandas, ucronbs3yeMbie B HAyYHbIX
BBIUMC/IEHNSIX, MOKHO a6COTIOTHO 6eCIIaTHO 3arPy3UTh U YCTAHOBUTD;

O a3bIk Python oTHOCUTENBHO TIPOCT JJ1sT M3yueHusl. CUHTAKCUC U KITIOUeBbIe
CJIOBA I OCHOBHBIX OIepalyii MPUMEHSIIOTCSI TIOCTOSTHHO ¥ COTVIACOBAHHO
B GOJIBIIIMHCTBE CIydaeB Oojiee MPOIBUMHYTOTO MCIIONb30BaHMs s3bika. Co-
ob11eHMst 06 OIMOKaXx B OCHOBHOM IIPeNCTaBISIOT cO60i pasyMHbIe Tpef-
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TTOJIOSKEHMSI O TOM, UTO ITOIIJIO He TaK, B OT/IMUMEe OT 0600IIEHHBIX «KPaXOB»,
XapaKTePHbIX [IJIS1 KOMITMJIMPYEMBIX SI3bIKOB BHICOKOTO YPOBHSI, TOTO6GHBIX C;

O Python — ru6Kuii I3bIK: €T0 YaCTO OIMMCHIBAIOT KaK SI3bIK «MHOTUX MTapagurM»,
B KOTOPOM MMEIOTCSI Hauyuie QyHKI[MOHATbHbIE BO3MOKHOCTH JJIsT TIPO-
LIeTypPHOr0, 06EKTHO-OPMEHTUPOBAHHOTO ¥ (PYHKIIMOHATBHOTO MPOrpaM-
MupoBaHus. OH TpebGyeT coBceM HeBOJBbIION MOATOTOBUTEIbHOM PaboThI,
00s13aTeNIbHOI B IPYTUX SI3bIKaX, KOTJA 3aauy MOKHO PEeIIUTh JIMIIb C TIPU-
MeHeHMeM OJTHOTO M3 3TUX MOIX0H0B.

Tak B ueM ke meyno? A B ToM, 4To y Python nmeloTcst 1 HEKOTOpbIe HeIOCTATKH,
13-3a KOTOPBIX OH He MTOAXOONT /15T aGCOTIOTHO JII060TO IPUIOKEHNS :

O CcKOpOCTD BBITIOHEHMST ITporpaMMbl Ha Python He Tak BbICOKA, KaK ITPOrpaMm
Ha OPYTHUX, ITOTHOCTbI0 KOMOMJIMPYEMBIX SI3bIKaX, Takux Kak C u Fortran. [lis
KPYITHOMACIITAaOHO BbIUMCIUTENIBHOM paboTsl 6Mbmmotek NumPy u SciPy
IO HEKOTOPOJVi CTeIeHM CIIOCOOHBI OOIeTYNTh CUTYALIMIO, VICTIONb3YS «CKPBI-
ThIA BHYTPU» CKOMIIMJIMPOBAHHBIN Kof, C, HO 32 CYeT HEKOTOPOTO CHIKEHUS
rn6rocty. OQHAKO /TSI MHOKECTBA IIPWIOSKEHMI Pas3InuMsi B CKOPOCTH He TaK
3HAUMMBI, ¥ CHVDKEHME CKOPOCTY BBITIOTHEHMSI TIOYTH ITOTHOCTHIO KOMITeH-
cupyeTcsl Topas3mo 6ojiee BBICOKOI CKOPOCThIO paspaboTku. Takum ob6pasom,
MpolLlecc HAIMCaHMs M OTIAAKM MporpaMmbl Ha Python 3aHmmaeT HaMHOTO
MeHbIIle BpeMeHM, YeM aHaJIOTMYHBII ITpoliecc paspabotku Ha C, C++ win Java,

O TpPYZHO CKPBITh MM 3aMAaCKMPOBATh MCXOAHBIN KoM porpamMmMbl Ha Python,
YTOOBI 3aLIUTUTH €€ OT KOMMPOBAHMS ¥/ Wiu u3MeHeHus. Ho aTo He umeer
0co60ro 3HaUeHMSI, TAK KaK He CyNIeCTBYeT YCIIeIHbIX KOMMepUYeCKMX Mpo-
rpamMm Ha Python;

O Ha OpOTSKeHUM BCe MCTOPUM CylnecTBoBaHMsS Python caMbIMu 4acThIMM
MPeTEeH3USIMY CTAHOBWINCH JKaJ00bl Ha M3JIUIIHE OBICTPOE ero pasBUTHE,
MIpUBOJSAIIEE K MPo6eMaM HeCOBMECTMMOCTY MeKAY BepcusiMu. B meiicTBu-
TEIbHOCTY CYIIECTBYIOT BA CAMbBIX BaKHBIX Pa3/IMUMsI MEXIY Bepcusamu Py-
thon 2 1 Python 3 (ommcaHHbIe B cleAyIolieM pasaese U B IpuwiokeHuu b),
HO TIPeTeH3MM U KajJ00bl OCHOBAHbI HA TOM (haKkTe, YTO B IpyIIrie Bepcuit Py-
thon 2 mpoucxoauau OCHOBHbIE YCOBEPIIEHCTBOBAHMS U TOTIOTHEHUS S3bI-
Ka, 13-3a KOTOPBIX KO/, HAIIMCAHHBII B 60/iee MO3aHel Bepcuu (Harpumep,
B Bepcum 2.7), He Mor paboraTh B 60jiee paHHel Bepcuy (HalpuMep, B Bep-
cuu 2.6), XOTsI KOJI, HaIlMCAaHHBII )i 6ojiee paHHel Bepcuu Python, Bcerma
oymeT paborarh B 6ojiee Mo3aHel Bepcuu (B 06enx BeTBIX — 2 U 3). Ecau BoI
MCITOJIb3YeTe caMylo ITOCJIeIHI0 Bepcuio Python (cm. pasgen 1.3), To, Bepo-
sITHEE BCETro, He CTOJIKHETECH C 3TO¥ ITpo6IeMoil, HO HEKOTOpbIe IUCTPUOYTH-
BbI OTIePaIIOHHBIX CYCTEM, B KOMIUIEKT KOTOPBIX BXoAuT Python, qocrarou-
HO KOHCEPBATUBHBI ¥ YCTAHABIMBAIOT IT0 YMOTUYAHMIO 60jIee CTapylo BepCHIo.

1.2.2 Python 2 unu Python 3

1 auBapst 2020 roma Python 2 3aBepmmi CBOW «KM3HEHHBIN MyTh»: OH OOJbIIe
He OyzmeT OGHOBIATHCS M OOULIMABHO TTOAIePKUBATHCS, IOCKOIBKY O0jlee HOBast
Bepcust Python 3 yske aKTMBHO pa3BMBAETCSI M COMPOBOXKIAETCS. XOTS Pa3INuus
MEeXIy 3TUMM IBYMSI BEPCUSMU BbITISIAT MUHUMAIbHBIMU, KO, HATIVMICAHHBIN HA
Python 3, He 6ymeT pa6otaTs B cpeme Python 2, u Hao6opot: Python 3 He ob6ecrne-
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yyBaeT 06pPaTHYI COBMECTUMOCTbh CO CBOMM IIPEIIIeCTBEHHUKOM. B 9TOi KHUTE
usyuaetcst Python 3.

[Tockonbky Python 3 mosiewics B 2009 rony, KonuM4ecTBO MOIb30BaTeNeii U Mo -
Jlep>KKa 6MOIMOTEK 11T 3TOI BEPCUY BBIPOC/IU JIO TAKOTO YPOBHSI, UTO HOBBIE MOJTb-
30BaTeNy He AOKHBI 0OHAPYXXUTb 0COOBIX TTPEUMYIIECTB B U3yueHun Bepcuu Py-
thon 2, 3a nckIroueHEeM HEOOXOIMMOCTY MOAIEPKKM CTAPOTO KOJA.

CyIiecTByeT HECKOTbKO OOOCHOBAaHMIT BHECEHUSI OCHOBHBIX Pa3IUUUil MEXITY
BepcusiMU (C IpMBELEHMEM B HErofHOCTb IO/NIb30BaTe/NbCKOrO MCXOLHOIO KOAa
He TaK-To JIeTKo MpuMupuThest): Python 3 ucnpasiseT HeKOTOpble BeCcbMa Hellpu-
SITHbIE OCOOEHHOCTY ¥ HECTHIKOBKM B SI3bIKE, & TAKKe 00eCreurBaeT MOIIePKKY
IOnmkoga (Unicode) ajist Bcex CTPOK (9TO MOJTHOCTBIO YCTPAHSIET ITyTaHUILY, BO3HMU-
KaBIIYIO TP 06pab0TKe FOHNKOIHBIX Y HEIOHMKOIHBIX CTPOK B Python 2). Unicode -
3TO MEXAYHAPOAHbIV CTAHIAPT ISl IPE/ICTABIEHNS TEKCTA B OOJIBIIHCTBE CUCTEM
06pabOTKY U 3aIUCH TEKCTOBBIX JAHHBIX B MUPE.

IpeaBIKY, UTO y GOJBIIMHCTBA YMUTATENEH 3TOI KHUTY He BOSHUKHET HUKAKUX
rpo6sieM B Iporiecce Mpeobpa3oBaHMUsT UCXOAHOTO KO MEXKIY ABYMS BepCUSIMU
Python, eciin aTo 6yzmet Heo6xomMMO. CITMCOK OCHOBHBIX PA3JIMUMIi U TOTTOTHUTEIb-
HY10 MHGOPMAIMIO CM. B IIpUjIokeHUH B.

1.3 YcTtaHOBKA PYTHON

OdunmanpHbIi caiiT Python www.python.org cogepskuT nopo6HbIe U POCThIE VH-
CTPYKIIMM MO 3arpyske (ckaumBaHMio) Python. Ho cymiecTByeT HECKOIBKO ITOJHO-
LIEHHBIX IUCTPUOYTUBHBIX KOMIUIEKTOB, comepskamux 6momuoreku NumPy, SciPy
1 Matplotlib (Tak HasbiBaeMbIii SciPy Stack). 9T 1ucTpMOYyTUBBI ITIOMOTYT U36€KaTh
HeOOXOAMMOCTY CKAUMBAHMS M YCTAHOBKM OMOJIMOTEK I10 OTAEIbHOCTH

O maket Anaconda mocTyreH 6ecruiaTHO (B TOM 4Mc/Ie U IS KOMMepPUYeCKoro
MCIIONb30BaHMs) Ha caiite www.anaconda.com/distribution. YcranapnmBa-
foTcst Bepcun Python 2 u Python 3, Ho Bepcuio 1Mo yMonuaHMIO MOXKHO BbI-
6paTh 16O Tepes ckauMBaHMeM, KaK yKa3aHo Ha 3TOi Beb-cTpaHuile, 1Moo
MOC/Ie CKauyMBaHMSI C UCIIOb30BaHMEM KOMaHIbl conda;

O ananmornussii guctpubyTus Enthought Deployment Manager (EDM) cyrect-
ByeT B OeCIIJIATHOM BePCUM U C Pa3IMIHBIMM KOMIIOHEHTaMM /ISl TIATHBIX
BepCHuii, BKITIOUAsi TEXHUUECKYIO TTOAIEePKKY M IIPOrpaMMHOe obecrieueHue
IJIST pa3paboTku. ITOT OUCTPUOYTUB MOXKHO cKayaThb 34ech: https://assets.
enthought.com/downloads,.

B 6O/BIIMHCTBE CTy4aeB OAVH U3 3TUX IUCTPUOYTUBOB — 3TO BCE, YTO BAM HYKHO.
Hiuske mpuBeeHbl HEKOTOPbIE 3aMeuaHus 10 OTeAbHbIM I1aThopMam.
Vcxonmublii Kon (M 6MHapHbIe Qailybl IjIs1 HEKOTOPBIX TIATHOPM) [IJISl TAKETOB
NumPy, SciPy, Matplotlib 1 IPython mo oTmenbHOCTU HOCTYIEH Ha CJIeAYIOUNX
camrax:
NumPy: https://github.com/numpy/numpy;
SciPy: https://github.com/scipy/scipy;
Matplotlib: https://matplotlib.org/users/installing.html;
[Python: https://github.com/ipython/ipython;
Jupyter Notebook u JupyterLab: https://jupyter.org/.
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Windows

Ins nonb3oBaTteneit Windows cyliecTByeT napa OOMOJIHUTENbHBIX BO3MOKHO-
cTelt ycTaHOBKM moMHOTO cTeka SciPy: Python(x,y) (https://python-xy.github.io)
u WinPython (https://winpython.github.io/). 06a nuctpubyTnBa 6GecriaTHbBIE.

macOS

OmnepanyonHas cucrema macOS (6p1BmIast Mac OS X), ocHoBaHHas Ha Unix, BK/IIoua-
eT B KOMIUIEKT Python, HO 06bIUHO 60siee cTapoit Bepcuy Python 2. Bbl He J0/TKHBI
YOAIATh WX OOHOBJSITh 3TOT BApMAHT YCTAHOBKM (OH HEOOXOIMM OIepalMOHHOM
cUcTeMe), HO MOKHO BBITTIOJIHUTD TIpUBeleHHbIe BbIllle MHCTPYKIMU 10 YCTAHOBKE
Python 3 u creka SciPy. B macOS HeT BCTpOeHHOTr0 MeHeKepa IMakeToB (ITpUJIoKe-
HMSI 17151 YCTAHOBKY U COMTPOBOXKIE@HMSI TPOTPAMMHOTO 00ecTieueHns), HO CYIecTBY-
0T 1B IIMPOKO M3BECTHBIX HE3aBUCUMMbBIX MeHeIskepa rmakeToB: Homebrew (https://
brew.sh/) 1 MacPorts (www.macports.org), KOTopbsle roaaepxuBaiT Python 3 u co-
OTBETCTBYIOILME MAKEThI, €CJIM BbI NIPEeNIOUMUTaeTe JaHHBI BapUaHT.

Linux

[MouTty Bce aucTpubYyTUBBI Linux 06bIYHO comepkat Bepcuio Python 2, a He Python 3,
[I03TOMY, BO3MOKHO, IOTPe6YeTCsl YCTaHOBKA HOBOJ BEPCUM I10 IPUBEIEHHBIM
BbIIIE CChIIKaM: IucTpubyTuBbl Anaconda u Enthought mpepjararoT crieryanbHbie
Bepcuy Linux. B 6onbiHcTBe AucTpubyTMBOB Linux MMeeTcss cCOOCTBEHHbBIN Me-
HeJl;Kep MPOrpaMMHbIX [IaKeTOB (Harpumep, apt B Debian 1 rpm B RedHat). Mene-
>Kep TTaKeTOB MOKHO MCITI0/Ib30BaTh JIJIs1 yCTaHOBKM Python 3 1 Bcex HEOOXOAMMBIX
OMOMOTEK, XOTS IIPYU IOVICKE PENO3UTOPYUEB MAKETOB MOKET ITOTPEeOOBAThCS He-
KOTOpPOE JCC/IefIOBaHNe PECyPCOB MHTepHEeTa. ByibTe BHMMATEIbHbBI: HE 3aMeHsIiTe
Vi He OGHOBJISI/ITE CUCTEMHBIN BAPMAHT YCTAHOBKM, TAK KaK OT HETO MOTYT 3aBUCETh
IpyTye TPUI0KEHMS.

1.4 KOMAHOHAS CTPOKA

BOIBIIMHCTBO IIPMMEPOB MICXOIHOTO KOAA B 9TOM KHUTe HaIlCaHbl KaK He3aBUCUMbIE
MPOTpaMMbl, KOTOPbIe MOKHO 3aITyCKaTh 13 KOMaHIHO cTpokyu (command line) (vim
13 MHTErpUpOBAHHONM cpenbl paspaboTku (integrated development environment —
IDE), ecu BbI UCTIO/Ib3yeTe OAHY U3 TaKuX cpel: cm. paspen 10.3.2). lng mocryna
K MHTepdericy KoMaHAHOM CTPOKM (Takke M3BECTHOTO KaK KOHCOJb MM TePMUHAI)
Ha pas3/IMUHbIX I1aTGopMax BhITIOTHUTE MHCTPYKLVH, IPUBEIEHHbIE HIXKeE:

O Windows 7 u 6omee panuue Bepcun: ITyck > Bce mporpammsi > KomaugHast
crpoka. [Ipyroit BapuaHT: B OKHe BBoja IIycK > BBIMOIHUTH BBECTI KOMAH-
ny cmd;

O Windows 8: Preview (HVCKHMIT JIeBbIi yron skpaHa) > Windows System: All
apps. [Ipyroii BapMaHT: BBOI KOMaH/Ibl cmd B OKHE I[TOMCKa, CITyCKAIOIIerocst
113 BepXHEero IIpaBoro yrjia 9KpaHa;

O Windows 10: u3 meno ITyck (3Hauok Windows B HMKHEM JIEBOM YTy 9Kpa-
Ha) > Ciy>ke6Hbie Windows > KomaugHas cTpoxka. [Ipyroii BapyaHT: BBO,
KOMaH/IbI cmd B OKHE ITOVCKA, BbI3bIBAEMOTO 3HAUKOM JIYIIbI B HMKHEM JIEBOM
YIJIy 9KpaHa psimom co sHaukoM Windows;
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O Mac OS X n macOS: Finder > Applications > Utilities > Terminal,

O Linux: ecnu Bbl He UCIONb3yeTe rpaduueckuii MOJb30BaTeNbCKUIT UHTEP-
deiic, TO BBl Y)kKe B KOMaHJHOI cTpoke. [Ipu Mcronb3oBaHuu rpaduyecko-
ro uHTepdeiica HaiiauTe Ipwioxkenue Terminal (B pasHbIX OUCTPUOYTUBAX
II0-pasHOMY, HO OGBIUHO TepMUHA HaXOAUTCS B pasmese System Utilities v
B pasnene System Tools).

Komansl, BBOAVIMbIE B KOMaHIHO CTPOKE, MHTEPIIPETUPYIOTCS ITPUIOKEHUEM,
KOTOpOe Ha3bIBAaeTCsl KOMaHIHOI 06010uKoii (shell), Mo3Bosstiolei moab30BaTeI0
repeMenaThCs 1Mo (HaiioBoit CUcTeMe U 3aITyCKaTh Pa3HOOOpa3HbIe MPUIOKEHNS.
Hampumep, komanga

python myprog.py

CoobIIaeT KOMaHIHOI 060I0UKe 0 HeOOXOAMMOCTY BbI30Ba MHTEPIIpeTaTOpPa SI3bIKa
Python c mepemaueii B Hero daiiia myprog.py Kak CKpUITTa JIJIs1 BBITIOJTHEHMS. 3aTeM
pe3ynbTaT paboThl 3TOV MPOrPaMMBbl BO3BPAIAETCS B KOMAaHIHYIO 000JI0UKY U BbI-
BOOUTCSI B KOHCOJIU (B TEpMUHAJIE).
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