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BBeaneHue

ITa KHUTA TIO3HAKOMHUT Bac € sI36IKOM IporpamMuposatust Python. Ona npegHasHaueHa
JUTST HAYMHAIOIIAX TTPOTPAMMUCTOB, HO JIa’Ke €CJIN Bbl YKe MTUCAJIN IIPOrPAMMBI U XOTUTE
stk 106aBuTh Python  crucky goctymHbix Bam sI3bIKoB, uaatue «IIpocroit Python.
CoBpeMeHHBI CTUITb TPOTPAMMUPOBAHUS» TIOMOKET B 9TOM.

KHura nipesicrasiisier co60il HETOPOILJIMBOE BBEIEHIE, KOTOPOE MMOCTETIEHHO ITPOBEIET
BAC OT OCHOB K MHOKECTBY OoJiee yriyOIeHHbIX TeM. SI MCHoIb30Bal CMeCh CTUIIEl
y4eGHIKA U MOBAPEHHOI KHUTH, 4TOOBI [0 0uepeint OGbSICHUTE HOBbIE TEPMUHBI 1 UJIEH.
Ko, HanicanHBIN Ha s13bIKe Python, BK/IFOUEH faxke B caMble TIEPBbIE TJIaBbI.

HecmoTpst Ha TO UTO KHUTA OPUEHTUPOBAHA HA HAUMHAIONNX YATATEJeH, 5T BRIIOTUI
B Hee TeMbI, KOTOPbIE MOTYT MOKa3aThCsl CJIOKHBIMU, Bpoje 6a3 manubix NoSQL uiu
6ubanoTek mepegaun coobIeHuii. S BpIOpas X MOTOMY, YTO OHU TTOMOTYT PEIIUThH
MHOTHE TIPOOJIEMBbI JIydllle, YeM CTaHAapPTHBIE IPUEMbL. BbI 3arpys3ure U yCTaHOBUTE T€
BHelrHue makersl Python, KOTOpbIe TPUTOSITCS, KOT/Ia «<BCTPOEHHBIE OaTapeiKu» He 110-
JOMIYT J1Uist Batero puioxkenust. [IpoboBaTh 4TO-TO HOBOE BECEJIO.

$1 Takske BKJIIOUMJI B KHUTY HECKOJILKO IIPUMEPOB TOTO, Yero Jies1aTh He HYKHO, 0CO-
GEHHO ecJIi BbI ke paboTain ¢ APYTUMHU S3bIKaMI IIPOrPaMMUPOBAHUSL 1 MTBITAETECH
aJIAlITUPOBATh UX CTUJIb Ji7ist Python. He Gyy yTBep:KIaTh, 4TO SI3BIK IPOrPAMMHUPOBa-
Hust Python upeasieH, — mpocTo MOKaxKy BaM, 4ero cJeayeT u30erars.

MHorpa s 6yay aenatb nofobHble BPe3kM, KOrfa YTO-TO MOXET 6bITb HEMOHSTHO MW Xe Cylle-
CTBYeT 6oniee MUTOHCKMI Cnocob caenatb 3To.

Ayautopus

ITa KHATA TIPUTOAUTCA BCEM, KTO 3aMHTEPECOBAH B N3YyYECHUU IMOTECHI[MAJIbHO CaMOTO
TIOITYIAPHOTO A3bIKa ITPOTPAMMUPOBAHNA, HE3aBUCHUMO OT TOTO, U3YyYaJiun JIX BbI /IpyTrue
A3BIKU IPOI'PaMMUPOBaHUA paHee.

KpaTtkoe onucaHue

B mepBbIx ceMu TJiaBax 00bsICHSIOTCS OCHOBBI sI3bIKa TIporpaMmupoBans Python, nx
HY’KHO YWTATh 110 MOPSAAKY. B moceayonux riiaBax oKa3bBaeTCsl, KaK A3bIK 11PO-
rpammMupoBatust Python ncrosb3yercst B ompesieieHHbIX 061acTsIX, TakuX Kak MHTeprer,
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6a3bl JaHHBIX, CETH U T. JI., UX MOXKHO YUTATh B TIOOOM MOPsijike. B mepBhIX Tpex mpu-
JIOJKEHUSIX JIEMOHCTPUPYETCS IPUMEHEHHE sI3bIKa mporpaMMmupoBanust Python B uc-
KyccTBe, 6usHece u Hayke. J/laee Bbl y3Haere, Kak ycraHoBUTh Python 3, ecaiu y Bac ero
HeT. [Tocsie 3TOro Uy T OTBETHI K YIIPAsKHEHUSM, PACIIONOKEHHBIM B KOHIIE KasK/[0M I1a-
BbI, a 3aT€M HECKOJIBKO TI0JIE3HBIX CITUCKOB.

I'maBa 1. IIporpaMMbl MOX0XKHN Ha PYKOBOJICTBA 110 BSI3aHWIO HOCKOB WJIH JKapKe
kaprornku. C MOMOIIBIO peabHBIX MPOrPaMM, HATHCAHHBIX Ha si3bike Python, gemoH-
CTPUPYIOTCST CHHTAKCHUC SI3BIKA, €70 BO3MOKHOCTU U CIIOCOOBI TPUMEHEHUSI B PEATbHOM
mupe. [Ipu cpasuennu Python e mpourpbiBaet ApyruM si3bikam, HO OH HE HCAJICH.
Bouee crapas Bepcus Python (Python 2) yerymaer mecro Gosee HoBoii (Python 3).
Ecsm y Bac ycranosiied Python 2, yeranosute Ha cBoii komiibrorep Python 3. Bociosib-
3yHTeCh MHTEPAKTUBHBIM HHTEPIIPETATOPOM, YTOOBI CAMOCTOSITEJILHO 3AIlyCTUTD MTPH-
MepBbI U3 9TOI KHUTH.

I'naBa 2. B 27T0il Ty1aBe MOKa3bIBAIOTCS MMPOCTEHINNE TUTIBI JIAHHBIX, TIPUMEHSEMbIe
B sI3bIKE TTporpaMMupoBanust Python: GysieBbr mepeMeHHbIE, TeTbIe YHCIIa, YHCIIA C T1a-
BaIOIIEil TOYKOM M TEKCTOBbIE CTPOKHU. BbI TakKe M3yduTe MPOCTEHITYI0 MATEMATHKY
U TEKCTOBbIE OTIEPAIIHH.

TnaBa 3. Mbl pacCMOTPUM BCTPOEHHBIE CTPYKTYPbI JIAHHBIX H0Jiee BBICOKOTO YPOBHSI:
CITUCKH, KOPTEKH, CIOBAPU 1 HaGopbL. Bbi yiere Moib30BaThCsS ITUME THITAMH JIAHHBIX,
KaK KOHCTPYKTOPOM Lego, uTo6bI co31aBaTh GoJiee CJIOKHBIE CTPYKTYPbI. Bbl HAyunuTech
MIPOXO/IUTH TI0 HUM C ITOMOIITBIO UMepamopos u CHUCKOBLIX BKII0UEHULL.

TnaBa 4. 31ech Bol Oyziere ciuietaTb CTPYKTYPBI aHHBIX U3 MPEABIAYIINX TJIaB CO
CTPYKTYPaMHU KO, YTOOBI BHITIOJIHSATE CpaBHEHHUE, BBIOGOPKY WU MOBTOPEHIIE OTIEPAITHIi.
Bbl y3HaeTe, Kak yIIakOBBIBaTh KO B (DYHKIIMU U 06pabaThiBaTh OMKUOKHU C TOMOIIBIO
HCKJIIOYEeHUI.

InaBa 5. B 9101l T71aBe MOKa3bIBaeTCsI, KAk MepeiTut K GoJiee KPYITHBIM CTPYKTypaM
JAHHBIX: MOJYJISIM, TTAKEeTaM W IporpaMMaM. Bbl y3HaeTe, T/ie MOXKHO Pa3MeCTHTb KOJI
U JIaHHbIE, BBECTU U BBIBECTHU JIaHHbBIE, 00Pab0OTATh Pa3JIMUHBIE BADUAHTHI U UCCJIEYETe
cTangapTHyo 6ubsmorexy Python.

TnaBa 6. Ecyivt BbI yoke 3aHUMAINCH 00bEKTHO-OPUEHTHPOBAHHBIM TIPOTPAMMIPOBa-
HUEM Ha IPYTUX A3bIKaX, Python 1o cpaBHEHMIO ¢ HUME TOKAKETCsT BaM 60J1ee TIPOCTHIM.
B rimaBe 6 00BsICHSIETCST, KOTIA CIEYET NCTTOTB30BATH OOBEKTHI M KITACCHI, 2 KOT/IA Tyd-
IIIe TPIMEHUTH MOJIYJIH, CITICKH UJTH CJIOBApH.

I'naBa 7. Hayuurech nnpodeccnoHambHO yIIPABJIATh JaHHBIMU. JTa IJIaBa MOJTHOCTHIO
MOCBSIIEHA TEKCTOBBIM 1 JIBONYHBIM JIAHHBIM, 0COOEHHOCTSIM UCIIOIb30BAHUS CHMBOJIOB
crangapra Unicode, a Takse BoIpocaM BBO/Ia-BbIBOJA.

InaBa 8. /laHHble HYKHO re-To pasMeliath. B 9Toii TJ1aBe Bbl HauHeTe paboTaTh
¢ mpocThiMHU (haiiiamu, kKaTasoramu u aiiioBeiMu cuctemamu. /lanee yanaere, kak
yIpaBJAThes ¢ TpocTbiMu daiinossiMu hopmaramu Bpozie CSV, JSON u XML. Bol Tak-
JKe HAyYUTeCh COXPAHITh U MOJIyYaTh JaHHBIE U3 PEJSIIUOHHBIX 6a3 [TaHHBIX U U3 CO-
BpeMeHHbIX XpaHusuil anHbIXx NoSQL.

I'maBa 9. BcemupHo¥ ceTu nocBsAIIEHA OT/eTbHAS TJIaBa, I/le PACCMaTPUBAIOTCS
KJIMEHTHI, CepBEpPHI, UsBJedeHne qanubix, API u ppeiimopku. B riase 9 8ol paspabora-
eTe PeasbHBIN CailT, HCMOJIb3YsT TAPaMETPBI 3aIPoca U MabIOHBI.
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I'maa 10. Jra rsaBa nocesiieHa CUCTEMHOMY TIPOTPAMMHUPOBAHUIO. 371ECh BbI HAYUY U -
Tech YIPaBJISATH MPOrPAMMaMH, TIPOTIECCAMHU U TIOTOKAMU, TIopaboTaete ¢ IaToil 1 Bpe-
MeHeM, aBTOMaTU3UpyeTe BbIIOJHEeHe HEKOTOPBIX 33/la4 CUCTEMHOI0 a/IMUHUCTPUPO-
BaHMS.

Tnasa 11. Tema 5T0ii TTaBbI — CETH, a UMEHHO: CITysKObI, TpoTOKOJb 1 API. B Kaue-
CTBE TIPUMEPOB PACCMATPUBAIOTCS KaK HU3KOYPOBHEBBIE COKETBI, OMOIMOTEKN 0OMeHa
COOOIIEHUSIMU U CHCTEMBI MACCOBOTO OOCJY;KUBAHUS, TAK U pa3BepThIBaHMe Ha 00-
JIAYHBIX CUCTEMaX.

Tnasa 12. B ar0ii riaBe cozepskarcs COBETHI sl pa3pabOTYMKOB, IMUINYIUX Ha
s3bIKe porpammupoBatus Python. Onu kacaiorcst ycranoBku, ucnojbzoanus IDE,
TECTUPOBAHUS, OTJIA/IKHU, Ky PHAINPOBAHUS, KOHTPOJIS HCXO/THOTO KOZIA M IOKYMEHTAIUH.
['naBa 12 takske IIOMOXKET BaM HAHTH 1 YCTAHOBUTD 110JIe3HbIE ITAKETbl CTOPOHHUX Pa3-
pabOTYMKOB, YIIAKOBATH CBOIT KOJI /75T TOBTOPHOTO UCIOIb30BAHS, & TAKIKE Y3HAT, T/IE
MoTy4uTh HoJIee TOAPOGHYI0 HHGMOPMAIIHIO.

Ilpunosxkenue A. B iepBoM [IpUJIOKEHUM PACCMATPUBACTCS, UTO JIIOJAU J1eJ1aI0T C 110-
MOIIIBIO sI3bIKa IIporpaMMupoBans Python B uckyccerse: rpaduike, Mysbike, aHUMAIIUT
U UTpax.

Ilpunozkenue B. Hekotopbie ocobeHHOCTH si3bIKa porpaMMupoBatust Python
MOJKHO TPUMEHUTH U JIJIs1 GU3HECA: BUSYJM3allnio JaHHbIX (rpaduku, rpadbl 1 KapThr),
6€e30MaCHOCTD U PETYJIUPOBAHIE.

ITpunoskenne B. SI3pik nporpamMmupoBanust Python mmpoko ucrosib3yercst B Ha-
YUHOU JIeSITEIHBHOCTH: MaTEMAaTUKe W CTaTUCTUKE, (hu3nKe, OUOTOTUN U MEUIITHE,
B npuioskeHnm 1eMOHCTPUPYIOTCst Bo3MoskHOCTH MHCTpyMeHToB NumPy, SciPy u Pandas.

IIpunosxkenue I'. Ecim Bh ere He ycradosuau Python 3 Ha cBoii Komibiorep, B 9T0M
[IPUJIOKEHUH Bbl HaiizieTe MHGOPMAIIMIO O TOM, KaK 9TO CJIeJIaThb, HE3aBUCUMO OT TOTO,
KaKas onepaloHHas cucteMa y Bac ycranossetna: Windows, Mac OS /X, Linux wiu Unix.

ITpunosxkenue . 31ech comepskarcs OTBETHI Ha YIIPaKHEH U, [IPUBe/IeHHbIEe B KOHIIE
Kaxk10i riaBbl. He moarssapiBaiite Tyaa, MoKa He OMPoOGyeTe PeliuTh 3a/aui caMo-
CTOSITEITBHO.

ITpunozxenue E. B aTom npuiioskeHnN coiepKaTcst CIPaBOYHbIE TaHHBIE.

Bepcum Python

SI3BIKYM TIPOTPAMMUPOBAHUST CO BPEMEHEM MEHSIIOTCST — Pa3paboTynku 106aBIAIOT
B HUX HOBBIE BO3MOKHOCTH, a TAK/Ke UCIPABJAIOT ONMTHOKH. [IprMephl 9TON KHUTH Ha-
MUCaHbl U IPOTECTUPOBaHbI [ist Bepcun Python 3.3. Bepcus 3.4 Bbiliia B TO e BpeMms,
KOT/Ia U 9Ta KHUTA, W S PACCKa)Ky BaM O HEKOTOPBIX HOBOBBe/eHUAX. Ecam xoTuTe
y3HaTh, 4TO U KOT/Ia OBLIO T0OABJIEHO B SI3bIK MporpaMmmupoBanus Python, mocerure
ctpanuny https://docs.python.org/3/whatsnew/. Tam npescTaBieHa TeXHUYEeCKas UH-
hopmarug. OHa, BO3MOKHO, TTOKAXKETCS TPY/IHON /1J1s1 TOHUMAHUS, €CJIM BBl TOJTBKO
HaurHaeTe u3ydath Python, Ho MOkeT IpUTrOAUTHCS B OYAYIIEM, €CITH BaM HYKHO
OyzleT mucath MPOrpaMMbI JIJIsT KOMITBIOTEPOB, HA KOTOPBIX YCTAHOBJIEHBI IPyTHE BEP-
cuu Python.
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CornaweHus, NMPUHATDbIE B 3TOU KHUre

B 210l KHUTE IPUHATHI cJieytonue NpugTOBbIE COTIANICHUS.

Kypcus
m O603Ha'-IaIOTCH HOBbIE€ TEDMUHBI U ITIOHATHA.

LpndT Ans Ha3saHwii
[Ipumensiercsa s orobpaxenus URL, anpecoB s1eKTPOHHOM IIOYTHI, a TAKKe Ha-
3BaHUII MMAMOK ¥ BBIBOIMMOI Ha 3KpaH MH(MOPMaIUN.

MOHOWNPUHHBIA WpndT

Wcnosbayercst B IMCTUHTAX IPOTPAMMHOTO KO/IQ, & TaKKe JIJIs1 UMeH U paclIupeHnit
(aitios, Ha3BaHuii myTeit, uMeH (DyHKINH, KoMaH[, 6a3 TaHHBIX, TEPEMEHHBIX, OTIepa-
TOPOB ¥ KJIIOYEBBIX CJIOB.

KyDCUBHbIVE MOHOWMPUHHBIN WPUPT
VYKasbIBaeT TEKCT, KOTOPBIA HEOOXOMMO 3aMEHUTH TT0JTb30BATEIbCKUMU 3HAUCHISI-
MU W 3HAYEHUSIMU, OlIpe/lesISieMbIMU KOHTEKCTOM.

oToT PUCYHOK YKa3bIBa€T Ha COBET, NMpeanoXeHne nnn 3ame4vyaHue.

DTOT PUCYHOK YKa3blBaeT Ha NpeaynpexaeHue.

N\

Ucnonb3oBaHue NpuMepoB KoAa

[Ipumeps! Koz1a, IpUBE/IEHHBIE B 9TOI KHUTE, — HO HE YIIPAKHEHWST, KOTOPbIE SBJISTIOTCS
3aJJaHUSAMMU [IJIS YUTATeNsA, — AOCTYIHBI [IJIs 3arpy3Ku 1o azapecy https://github.com/
madscheme/introducing-python. DTa kHura Hamcana, 4ToObI IIOMOYb BaM IpU paboTe.
B nipuniinire, Bbl MOKeTe MCIIOJIb30BATh KO/, COJAEPKAINIICS B Hell, B BAIIMX IIPOrPaM-
Max U JOKyMeHTaImu. MoseTe He CBSI3bIBATHCSI C HAMU M HE CITPANTMBATh Pa3perieHns,
eca cobupaeTech BOCIIOAb30BaThCsl HeGoIbIIM (hparMeHToM Koja. Hamnpumep, ecin
BBI IIUIIETE IIPOrPAMMY M KOE-T/le BCTAB/ISAeTe B Hee KO U3 KHUIH, HUKAKOTO 0C0O0ro
paspemenus He Tpebyercsa. OMHAKO eCJii Bbl 3alMIIeTe Ha IUCK PUMEPbl U3 KHUTH
U HAYHETE pasjlaBaTh WU MPOJAABATh TaKKe AUCKH, TO HA 9TO HEOOXOAUMO MOJTYIUTh
paspernierne. Ecin BbI uTHpyeTe 9TO M3/1aHNe, OTBeYas Ha BOTIPOC, UJIM BOCIIPOU3BO-
JINTE KOJI M3 HETO B KauecTBe MPUMepa, pa3pelieHne He Hy:KHO. Ecii BBl BKIIOUaere
3HAYUTEJbHBIN (DparMeHT Ko/la U3 IaHHOW KHUTHU B JIOKYMEHTAIIUIO TI0 BalemMy Tpo-
JYKTY, HEOOXOIMMO Pas3pelleHue.
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CchUIKH HA ICTOYHUK TIPUBETCTBYIOTCS, HO He 00513aTeIbHBI. B Takue cchiku 06brd-
HO BKJIIOYAIOTCS Ha3BaHWE KHUTH, MM €€ aBTOPA, HA3BaHWE M3/ATEIbCTBA U HOMED
ISBN. Hanpuwmep: Introducing Python, aBrop Buma Jlio6anosuu (Bill Lubanovic).
Copyright 2015 Bill Lubanovic, 978-1-449-35936-2.

[Tpu n0OBIX COMHEHUSIX OTHOCUTEJIBHO TIPEBBINICHUST PaspenieHHOTo 00beMa
HCTIOTH30BAHNUS TPUMEPOB KO/, TPUBEAEHHBIX B JAHHOI KHUTE, MOKeTe CBOOOIHO
obpaiiarbest K HaM 110 aapecy permissions@oreilly.com.

Kak ¢ HaMM cBAi3aTbCA

[MoxamyiicTa, HanpaBJgliTe KOMMEHTAPUU W BOIIPOCHI, CBI3aHHBIE C 3TOW KHUTOH, ee
U3/1aTeJIIo;

O’Reilly Media, Inc.

1005, Gravenstein Highway North,

Sebastopol, CA 95472.

800-998-9938 (B Coennuennnix llItarax mau Kanazme).

707-829-0515 (MexIyHAPOAHDII WJI MECTHBIH ).

707-829-0104 (daxc).

Y Hac ecTh BeG-CTpaHUIla, MOCBIEHHAsE 9TOI KHUTE, TIe Mbl pa3MelliaeM OleYyaTKH,
HpUMEPbI U JII0OYIO JOHOJHUTENbHYIO nHbopMarmio. OHa pacrojaraercs o ajapecy:
http://bit.ly/introducing_python.

Yr106bI OCTABUTHL KOMMEHTAPUIT I 33/1aTh TeXHUYECKUIT BOIPOC 00 3TON KHUTE,
OTTPABJISITE JIEKTPOHHBIE TTHChMa 110 ajipecy bookquestions@oreilly.com.

Y1005 1OIyYUTh GoJee NOAPOOHYI0 MHMOPMALUIO O HAIIMX KHUTAX, Kypcax, KOH-
(epeHITUAX 1 HOBOCTSX, TTOceTUTe Hatl caitT http://www.oreilly.com.

Haiigure nac na Facebook: http://facebook.com/oreilly.

JlobaswTe nac B coit Twitter: http://twitter.com/oreillymedia.

Cwmorpure Hac Ha YouTube: http://www.youtube.com/oreillymedia.

bnarogapHocTu

Xouy 06bsIBUTE GJATOMAPHOCTH MHOKECTBY JIFOJIEH, TIPOYMTABIINX M TIPOKOMMEHTH-
POBABIIKUX MOW YePHOBUK. B wacTHOCTH, s XOTEs ObI YIIOMSIHYTh TTOAPOGHBIE 0630PHI
I Beccepr (Eli Bessert), Tenpu Kanusana (Henry Canival), Isxepemu Jimmora
(Jeremy Elliott), MonTte Munanyka (Monte Milanuk), Jlouka ITeddepropna (Loic
Pefferkorn) u Crusena Beiina (Steven Wayne).
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Buin JIio6anoBHY IIpOrpaMMIPOBAJL B onepannonHoi cucreme Unix ¢ 1977 roza, pas-
pabarsiBas GUI ¢ 1981 roza, 6a3sl ganubix ¢ 1990 roga, a Be6-paspaboTKOil 3aHUMAIICS
¢ 1993 rona.

B 1982 roxy, paGoras Ha craprare Intran, on cosaan MetaForm — ofiuH 13 nepBbIx
komMmepueckr yerermubix GUI (o Mac nin Windows) it HCIIO/Ib30BaHUsT Ha OHOI
u3 nepBbix rpadudeckux pabounx cranuuii. B 1990 roxy o Hammcas Ay KOMIAHUN
Northwest Airlines BusyanbHyio cucremy yrpaBieHust JOX0AaMH, KOTOPAst ajia MUJI-
JIMOHBI JIOJUIAPOB BRIPYUKH. Kpome Toro, JIoOaHOBUY CO3/IaJl «BUTPUHY»> KOMITAHUU
B VHTEpHEeTE M HATIICAJI /IJI Hee ePBBIi TecT /71 aHam3a MmapkeTaTra B Ceru. [Tozixke,
B 1994 To1y, OH BBICTYITUJI COOCHOBaTeieM HHTepHeT-ipoBaiizepa Tela, a B 1999 roxy
Y4acTBOBAJ B co3lannu nureprer-kommannu Mad Scheme.

Briocieacrsun Bt Jliobanosuy paspabarsiBai CryskObI spa U pacrpeieeHHbie
CHCTEMBI B COCTaBe KOMaH/IbI, paboTaolleil Ha ctapran ¢ Manxsrrena. B Hacrosmee
BpeMs aBTOP 9TOI KHUIM 3aHuMaeTcs uHrerpanueii cepsucos OpenStack B cynepkom-
TIBIOTEPHOM KOMITAHWH.

bunn cyactamBo skuset B mtate MuHHEcCOTa co cBoelt uyiecHOM skeHol Mapu, cbiHOM
Tomom u mouepnio Kapun, yxaxxusaet 3a komkamu Maroit n Jliocu n kotom Yectepom.
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ero eanT

HauHeM ¢ oH0ii HeGOJIBIION TallHBI 1 ee pasragku. YTo, IIo-BalleMy, 03HAUaIOT CIIeLy-
I0IIUe JIBE CTPOKU?

(Psp 1): (RS) K18, ssk, k1, turn work.
(Pap 2): (WS) ST 1 pwise, p5, p2tog, pl, turn.

BoirmsaanT kak kakas-To KOMIbIoTepHas rnporpamMma. Ha camom ziesie aTo cxema g
BSI3aHUS, A €CJIM TOUHee, (hparMeHT, KOTOPBIH OMICHIBAET, KaK CBSI3aTh IATKY HOCKA.
JIJist MEeHsT 9TH CTPOKU UMEIOT He OOJIbINe CMBICTA, 4eM KPOCCBOP/ 13 Ta3eTsl New York
Times — ay19 Moero KoTa, HO MO$1 JKeHa IIOHUMAaeT UX COBepIIeHHO TOYHO. Ecii Bbl BsI-
JKeTe, TO TOXKe UX TolMeTe.

Paccmotpum eite onnH mpuMep. Bol cpasy moiiMere ero npejHazHaueHue, XOTs
U He cpa3y CMOJKETe OlIPe/Ie/IUTh Pe3yJIbTaT:

% CTONOBOW JIOKKM MACna MW MaprapuHa;

% CTONOBOW NOKKK CINBOK;

2 % CTaKaHa MyKu;

1 4aliHad noxKa conu;

1 yaiHas Nowka caxapa;

4 cTakaHa KapTodenbHOro miope (OXNaKieHHOTo) .

Mlepen TeM Kak N00aBUTb MyKy, yOEAMTeCb, YTO BCE WHIDEAMEHTbl OXNAaKAEHbI.
CvewaliTe BCE WHIDEAUEHTSI.

TwatensHo 3amecute.

Cnenainte 20 wapukoB. [lepknTe X OXNAKAEHHbIMM O Chefyluero atana.
[Ind Kawporo wapuka pas3poBHAWTE MYKY Ha TPAMOYKe.

PackaTailTe wapuk npu noMown puhneHoin Cranku.

KapbTe Ha CKOBOpOAE [0 NOAPYMAHUBAHMSA .

llepeBepHnTE U 00KapbTE APYTrY CTOPOHY.

Jlazke ecyivi BBI HE TOTOBUTE, BBI CMOKETE PACTIO3HATD KYAUHAPHDLI peyenn: CIIACOK MTPo-
JIYKTOB, 32 KOTOPBIM CJIe/lyIOT yKa3aHus 1o Tpurotosenuio. Ho yto nmosmyunres B ntore?
ITO Jehce, HOPBEKCKUIL le/TMKaTeC, KOTOPBIE HaoMUHAeT TopTUIbio. [loseiire 6iom0
MacJIOM, BapEHbEM MM YeM-HUOY/Ib ellle, CBePHUTE 1 HACTAKAANTECD.
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Cxema UL BA3aHUS U PELEIIT UMEIOT HECKOJIBKO ITOXOKNUX MOMEHTOB!

O (pUKCHPOBAHHBIN CJIOBAPH, COCTOSIIIN U3 CJI0B, aGOpeBUaTyp u cMBOJIOB. HekoTo-
pbie MOTYT GBbITH 3HAKOMBI, IPYTHE JKe TIOKPBITHI TAHOI;

O mpaBmJa, OMUCHIBAIOININE, YTO U T/I€ MOKHO TOBOPUTH, — CUHTAKCHC;
O HOCJIeI0BATENLHOCTD OIEPAIHii, KOTOPbBIE J0JIKHBI ObITH BBIIIOJHEHBI 110 TOPIAKY;

QO B HEKOTOPBIX CJIyYasiX — MOBTOPEHUE OMPECTICHHBIX ONepaAIuil (YUK ), HAapuMep
€110co0 MPUTOTOBJIEHUST KasKI0TO Kycouka Jjiedce;

O B HEKOTOPBIX CJIyYastX — CChLIKA Ha JAPYTYIO TOCIEN0BATEIBHOCTD OTlepanuii (roBo-
Ps1 KOMITBIOTEPHBIMU TEPMUHAMU, Qyrkuus). Harpumep, Koria BbI IpodTeTe TPHU-
BeJIEHHBII BBIIIIE PELENT, BaM MOKET MOHaA00MThCs PELEIIT IPUTOTOBIEHIS KapTo-
(embHOTO TIIOPE;

O InpeamnosaraeMoe 3HaHne KOHTEKCTaA. Penent TIO/Ipa3yMeBaA€T, 4YTO Bbl 3HAETE, YTO
TaKoe BOJIa U KaK ee KUITUTh. Cxema JIJIsT BSI3aHUS IIO0/Ipa3yMeBa€T, UTO Bbl YMEECTE
J€PIKaThb CIIUIIbI B PyKaX;

O okuAaeMblil pesybrar. B Hammx mpumMepax pe3yabTaToM GyIeT MpegMeT it HOT
U TIPEIMET JITTs1 sKeTy/Ika. [ TaBHOe — He TiepermyTaTh.

Bce aTu umen Bbl MOKeTe BCTPETUTHh U B KOMIBIOTEPHBIX IIporpammax. S Boc-
[10JIb30BAJICSA ITUMU <HEIIPOrpaMMaMU», YTOObI II0Ka3aTh, YTO HPOIPAMMbI HE TaK
CTPAIIHbI, KAK MOJKET IMoKa3aTbcsi. HyKHO BCEro JINITb BBIyUYUTh BEPHbBIE CJIOBA U TIPa-
BUJIA.

Tenepn ocraBum 9TUX Ay0OJIEPOB U PACCMOTPUM HACTOSIIYIO IporpaMmy. YTo oHa
neaer?

for countdown in 5, 4, 3, 2, 1, "hey!":
print(countdown)

Eciu BBl cunTaete, 4TO 9TO IPOrpaMMa, HallMcaHHasl Ha A3bIKe IPOrPaMMUPOBAHN
Python, koTopas BBIBOJUT Ha 9KpaH Cieylolee:

TO BBI 3HAETE, UTO SI3BIK TPOTpaMMUpoBanust Python BeryunTs mpotie, ueM MOHSATH pe-
LENT WK cXeMy JiJid Ba3anus. K ToMy ke BbI MOKETE TPEHUPOBATLCS ITUCATh Ha A3bIKE
nporpammuposanus Python, cuzist 3a yo6ubiM 1 6e30TacHbIM CTOJIOM, u3berast orac-
HOCTel Bpo/ie Topsiueil BO/IBI U CITHIL.

ITporpamma, HaTCaHHAS Ha sI3BIKE TIPOTpaMMupoBanust Python, comep:kuT HeckoTb-
KO CTIEIMATBHBIX CJIOB M CUMBOJIOB: for, in, print, 3amsaTbie, TOUKN ¢ 3aMATOMH, CKOOKIM
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U T. JI., — KOTOPBIE SBJIAIOTCS Ba’KHOM 4aCTbIO CMHTAKCHCA A3bIKa. XOPOoIIasgd HOBOCTb
3aKJII0YAETCSA B TOM, UTO A3BIK TIporpammupoBanus Python umeer Gosee poctynubrii
U MeHee O0bEMHBII CHHTAKCHC, 4eM OOJIBIITUHCTBO IPYTHUX SI3bIKOB IIPOrPAMMUPOBAHUSL.
Om xasketcst 60JTee TTOHSTHBIM — TTOYTH KAK PETeNT.

Bor ertrte oxia HeGobIas TIPOTpAMMa, HATIMCAHHAS Ha S3bIKe TIPOTPAMMHUPOBAHUS
Python, koTopast BEIGHPAeT HOBOCTHBIE KJTUIIE U3 CNUCKA T BBIBOAUT MX Ha SKPAH:

cliches = [
"At the end of the day".
"Having said that",
"The fact of the matter is",
"Be that as it may".
"The bottom Tine is",
"If you will",
]
print(cliches[3])

JTa mporpaMma BbIBE/IET YETBEPTOE KJIUIIIE;
Be that as it may

Crmcku — Bpoze cliches — mpenctasissior coOoIl 0C/IeI0BaTeNbHOCTh 3HAYEHUA,
JIOCTYTI K KOTOPBIM OCYIIECTBJISIETCST ¢ NCTIOJBb30BAHNEM CMeWeHusi OT Havyala CITUCKA.
Cweliienue JIJist IepBOTO AjieMeHTa crircka paBHo 0, a it 4eTBepToro — 3.

Jlioan cumTaloT C eauHULbI, NO3TOMY MOXET MOKa3aTbCA CTPaHHbIM cunTaTb € Hyns. [pu npo-
rpamMMMpoOBaHUM yaobHee oneprpoBaTh CMELLEHUSIMU, YEM MO3ULMSMU.

CHUCKY IIMPOKO PACIIPOCTPAHEHbI B A3bIKe TporpaMMuposatust Python. O tom, kak
UMM TI0JIb30BaThCs, OyIeT pacCcKa3aHo B IyaBe 3.

[lasiee mpuBejiena elile ojiHa TPOrpaMMa, KOTOPasl TAKKe BBIBOAUT IUTATY, HO B 3TOT
pas 1uTara BbIOMPAETCs B 3aBUCUMOCTH OT TOTIO, KTO €€ IIPOM3HEC, a HE ¢ TIOMOIIIBIO 110-
3UTNHU B CIIUCKE:

quotes = {

"Moe": "A wise guy. huh?",
"Larry": "Ow!",
"Curly™: "Nyuk nyuk!",
}
stooge = "Curly"
print(stooge, "says:", quotes[stooge])

Ecomn BbI 3ammycTute 9Ty HEGOIBINYIO TPOTPAMMY, OHA BBIBE/IET CIIE/yIOIIee:

Curly says: Nyuk nyuk!
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quotes — 3TO ¢108apb, KOJIEKIINS YHUKAJIBHBIX KAtouell (B 9TOM TIpUMepe KII0YOM
SABJIAETCA UMS Y9acTHUKA Stooge) U CBA3aHHBIX C HUMU 3Hauenutl (B 9TOM IpumMepe —
3HaYMMas uTaTa ydacTHuka Stooge). Mcmoab3yst cioBapb, Bl MOYKETE COXPAHSIThH
HJIEMEHTBI U BBITIOJHATH UX MOUCK 110 MMEHAM, Y4TO 4acTo yaobHee, 4eM paboTaTh co
crirckoM. Bostee opoOHO 0 CJI0BapsIX MOKHO MPOYUTATH B IJIaBe 3.

B npuMepe ¢ KIIHIIIe [71sT CO3/IaHMUsT CITUCKA UCIOTB3YIOTCS KBaapaTHbie ckoOKu ([ 1 1),
a B IpuMepe co Stooge 1JIst cos3anus cioBapsi — puryphbie ckoOku ({ u }). Bee ato —
BapUAHTBI CHHTAKCHUCA I3bIKA [TPOrpaMMupoBaHust Python, v B HECKOIbKUX CIIEYIOTIIX
rJIaBax BBl YBUMTE TOPA3I0 OOJIbIIIE,

A Terepb PAaCCMOTPUM KOE-YTO COBEPIIEHHO MHOE: B IIPUMEPe HIKE TI0Ka3aHa Mpo-
rpaMma, HalllCAHHAsI Ha s13bIKe porpaMmmupoBanust Python, Koropast BBITIOIHSIET He-
CKOJTBKO GoJtee CTOKHBIX 3a1a4. He jkanTe, 4To cpasy moiiMeTe, Kak OHa paboTaeT, — st
9TOTO M TPeIHA3HAYCHA JaHHAS KHUTa. MBI pacCMaTPUBAEM TIPUMED /ISt TOTO, YTOObI
YBUJIETH ¥ TIPOYYBCTBOBATH OOBIYHYIO HETPUBUAIBHYIO MPOrPAMMY, HAIMCAHHYIO HA
si3bike Python. Eciiv BbI 3HaeTe ApyTHe SI3bIKK TPOrPAMMUIPOBAHUS, TO MOJKETE CPABHUTh
ux ¢ Python npsimo ceiivac.

B pumepe HuzKe IpoucxoauT noakodenue K caiity YouTube u mosryuenue urgop-
MaIIF O BUICOPOJIUKAX, UMEIOIINX B IAHHBI MOMEHT CaMbIe BHICOKIE OTIeHKH. Eciu Ob
pesysbratoM 6bl1a 06BIYHAS BeO-CTPAHUIIA, 3AMTOTHEHHAST TEKCTOM, OT(OPMATHPOBAHHBIM
kak HTML, 6b1710 GBI TPYAHO IOIYYUTD BCIO HEOOX0AUMYI0 nHbOpMALuIO (1 FOBOPIO 00
usenevenuu damnvix B pasiese «Beb-cepBuchl 1 aBroMatusanus» riassl 9). Bmecto aToro
puMep ToJIyJYaeT JaHHble, IpejictaBaeHHbie B hopmare JSON, KOTOPBIi TIpeiHa3HAYEH
st o6paborkn kKommnbiotepom. JSON, uiu JavaScript Object Notation, — sto unrtabesn-
HBII JIJIST 9eJTOBEKa TEKCTOBBIH (DOPMAT, KOTOPBII OMMCHIBAET TUTTBI U 3HAYCHUS, & TAKKE
BBICTPAMBAET 3HAYEHUS B OTIpeliesieHHOM TIopsiike. OH HEMHOTO MTOXOJK HA SI3BIKU MPO-
rPaMMUPOBAHUS 1 Y3KE CTAJI MOMYJISIPHBIM CIIOCOO0M 0OMEHA IAHHBIMHU MESKLY PAa3HBIMU
SI3BIKaMU TIPOrPAMMUPOBaHUSI U cucTeMaMi. Bor Moskere nipountars 0 JSON Gosbiie
B nozipazjiesie «JSON» pasnena «CTpyKTypUpOBaHHBIE TEKCTOBBIE (halyIbl» TJIaBhI 8.

ITporpamMbl, HalcaHHbIe HA si3bike Python, MoryT mpeobpasoBbiBaTh TeKCT (Hop-
mara JSON B cmpyxmypol dannvix — WX Bbl yBUANUTE B CJICAYIONIUX ABYX IJIaBaX, — KaK
eciv GBI BbI HATIMCAJIN TIPOTPAMMY, 4TOOBI CO3/IaBaTh X CAMOCTOSITE/IBHO. B mosryyeHHOM
ot YouTube oTBeTe JTaHHBIX OY€Hb MHOTO, TOATOMY B PAMKAX 3TOTO [IPUMEPA 51 BHIBEILY
Ha3BaHU JIUIID TTEPBBIX MMECTH BUACOPOJUKOB. V1 BHOBH Tiepe]l BaMU MOJTHOIIEHHAS
IPOTPAMMa, KOTOPYIO BbI MOJKETE 3aITyCTUTh CAMOCTOSITEBHO.
import json
from urllib.request import urlopen
url = "https://gdata.youtube.com/feeds/api/standardfeeds/top rated?alt=json"
response = urlopen(url)
contents = response.read()
text = contents.decode('utf8")
data = json.loads(text)
for video in data['feed']['entry'1[0:6]:

print(videol 'title'J['$t"1)
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Korya s 3artyckast aTy porpamMmy B HOCJIEAHNI Pa3, HOJIYYUJI CIIELYIONIUHI pe3yJibTart:

Evolution of Dance — By Judson Laipply

Linkin Park — Numb

Potter Puppet Pals: The Mysterious Ticking Noise
"Chocolate Rain" Original Song by Tay Zonday
Charlie bit my finger — again !

The Mean Kitty Song

Irta Heboabnasg IporpaMMa, HallMCaHHasA Ha A3bIKE PythOIl, JleJ1a€T MHOTO€E C I10-

MOIIbIO BCETO JINIID AEBATU CTPOK. Ecyin Bl He 3HaeTe BCeX 9TUX TEPMHHOB, HE BO]IHyI'/JI-

TE€Cb — BbI IO3HAKOMUTECH C HUMHU B CJIEYIOINX TJlaBaX.

©)

Crpoxka 1: mMIopTHpyeM BeCh KO 3 crmandapmiiotl 6ubiuomexi, KOTopas Ha3biBa-
eTCs jSon.

Crpoka 2: UMIIopTUpyeM TOJbKO (DyHKI[HIO ur1open u3 crangapTHoil Gubsmoreku urllib.
Crpoxa 3: npucsauaem URL caiita YouTube nepemennoii url.

Ctpoka 4: coetmHsIeMcsT ¢ BeG-CepBEPOM, PACTIONIOKEHHBIM TI0 ATOMY aPecy, 1 3a-
[IPAIINBAEM OIPEIETIEHHDIN 8€0-Cepelc.

Crpoka 5: 11osry4aem OTBeT 1 IPUCBANBAEM €ro lepeMeHHOi contents.

Crpoxka 6: dewugpyem comepkuMoe TTepeMEeHHON contents B TEKCTOBYIO CTPOKY
¢opmara JSON u npucBanBaeM ee epeMeHHoON text.

Crpoka 7: mpeoGpasyem riepeMeHHY0 text B data — cTpyKTypy JaHHbIX si3bika Python,
MpeTHA3HAYEHHYIO 71T pabOTHI ¢ BUIEO.

CTpOKa 8: TroJsrydyaemM I/IH(bOpMaIII/IIO UL O/THOTO BUIEOPOJIMKA €AMHOBPEMEHHO B I1€-
peMeHHYI0 Video.

Crpoka 9: ucrosibayeM JIByXypoBHeBbIi ciioBaphb (datal ' feed' J[ 'entry' 1) u hyHKITHIO
slice([0:6]).

Crpoxka 10: ucrosbyeM hyHKIMIO print, 4To6bl BBIBECTH Ha 9KPaH TOJHKO Ha3BaHUe
BUJICOPOJIHKA.

Wrdopmarius o BUIEOPOJIIKe TPEACTABISIET COO0H PA3TINIHBIE CTPYKTYPHI IAHHBIX;

BCE OHU JIEMOHCTPUPYIOTCS B TJ1aBe 3.

B TIIpeAbIAYIIEM IIPUMEPE MbI 3alI€I>,ICTBOBaJII/I CTaHapTHbBIC 6I/I6JII/IOT6‘-IHBI€ MoAyJ/in

(nporpamMbl, BKJIOYaeMbie B Python npu ycranoske), HO B HUX HET HUYETO TANHCTBEH-

Horo. Cienytontuii (hparMeHT KoJia MOKa3bIBAET TIEPENNCAHHBIN IIPUMeD, UCTIOIb3YIONN
pHenrHuil naker ITO s Python, kotopsiii HasbiBaeTcs requests:

import requests

url = "https://gdata.youtube.com/feeds/api/standardfeeds/top_rated?alt=json"
response = requests.get(url)

data = response.json()

for video in data['feed']['entry'][0:6]:

print(videol 'title'J['$t'])
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Hosast Bepcust COLEPAKUT BCErO MIECTh CTPOK M, s MoJjaraio, 6ojee yurabebHa /15
GosbIIMHCTBA Jriojieil. 1 pacckaKy ropaso OoJibliie 0 requests U APYTrUX aBTOPCKUX
nporpammax s Python B rinase 5.

Python B peanbHOM Mupe

Crowur jin Tpatuth Ha usydenue Python Bpemst u cubi? Moxker 6biTh, 9T0 Urpa B 61-
piosibku? SI3bIk mporpammuposanus Python cymecrsyer npumepro ¢ 1991 roga (ox no-
SIBUJICST DAHbIIIE Java) U SBJISIETCS] OMTHUM U3 IECSITU CAMBIX TIOMYJISIPHBIX SI3BIKOB TIPO-
rpaMMUpPOBaHust. JIOAsIM IJIaTAT A€HBTH 34 TO, YTO OHU IHIIYT IporpaMmbl Ha Python,
KOTOPBIMHU MBI [IOJTb3yeMCsT Kayk/Iblii ieib, — Google, YouTube, Dropbox, Netflix 1 Hulu.
S uenonbszosasn Python ais cosganms Kak MOMCKOBOIO YCTPOMCTBA /ISt 9JIEKTPOHHOI
MOYTHI, TAK U MHTEPHeT-MaraznHa. Python nmeer peryTaiuio BbICOKOTIPOU3BOUTE -
HOTO $I3bIKA POrPAMMUPOBAHI, YTO HPABUTCS IUHAMUYHO PA3BUBAIOIIUMCS OPTraHu-
3aIUsIM.
Bl MoskeTe HallTH MHOKECTBO MTPUJIOKEHII, HarmncaHHbIX Ha Python, Harmpumep:

KOMaH/THYIO CTPOKY Ha MOHUTOpPE WJIN B OKHE TEPMUHAJIY;
M0JIb30BATENbCKUE MHTEP(DENCDI, BKIIOUAS CETEBbIC;
BeO-TIPUIIOKEHUST, KaK KIIMEHTCKUE, TAK U CEPBEPHBIE;
GIKIH]I-CEPBEPDI, MOAIEPKUBAIOIINE KPYITHbIE MOTTYJISPHBIE CAlThI;
obaaxa (cepBepsbI, yIPaBJIseMble CTOPOHHUMY OPraHU3aI[MsIMU );

MIPUTOKEHVS JITIST MOOMIIBHBIX YCTPONCTB;

©C 0000 0o

TTPUJIOSKEHMST JIJIST BCTPOEHHBIX YCTPOUCTB.

ITporpamMMbI, HallMCAHHBIE Ha SI3bIKE MTPOTpaMMUpoBatust Python, MoryT GbITh Kak
OIHOPA3OBBIMU CUEHAPUAMY — BBI BUIEJH UX paee B 9TON riIaBe, — TaK U CTOKHBIMI
crcTeMaMu, CoJlepsKalliMi MIJIJIMOHBI CTPOK. MBI paccMOTpPUM IIPUMEHEHNe sI3bIKa
nporpammupoBaaus Python st cospanust caiiToB, CHCTEMHOTO aJIMUHUCTPUPOBAHMS
U MaHWITYTUPOBaHUst JaHHbiME. PaceMoTpuM Takske nenonbzosarue Python B rckyccrse,
HayKe u OusHece.

Python npotus si3bika X

Hackozbko Python xopotit 110 cpaBHEHUIO ¢ APYTUMU A3bIKAMU IIPOTPAMMUPOBAHMSI ?
['me m korma cienyer UCIOIB30BATH TOT WJIM UHOM SI3bIK? B aTOM pasjesie s npuBeny
IIpUMeEPDI KO/a, HallMCaHHbI€ Ha APYTUX A3bIKaX, LITO6I:pI BbI MOI'JIN IIOHATH, C 4YeM KOH-
kypupyer Python. Bel He 06si3aHbl TOHUMATh KaXKblil 13 3TUX PPArMEeHTOB, €CJIH
He paboraiu ¢ aTrMu si3bikamu. (Korza Bbl yBuiTe mocieiHuii pparMenT, HarmcanHbIi
Ha Python, To mouyBcTByeTe 0bJIerueHre H3-3a TOTO, YTO He PadOTAIN ¢ HEKOTOPBIMU
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siapikamu.) Econ Bam unTepecen Tosbko Python, Bel Hitdero we norepsiere, ecin ve 6y-
JieTe YUTaTh 3TOT Pas/et.

Kaxzpas mporpamma f0JKHA BBIBECTH YHCJIO M HEMHOTO PacCKa3aTh O SI3bIKe, Ha
KOTOPOM OHa HaIlMCaHa.

Eciin BBI 1T0JIb3YyETECH TEPMUHATIOM WJIA TEPMUHATBHBIM OKHOM, ITPOTPaMMa, KOTOPast
YHTAET TO, YTO BBl BBOKTE, BHIMOJIHSIET 9TO M OTOOPAKAET PE3yJIbTaT, HA3bIBACTCS MIPO-
rpaMmoii-obonoukoii. O6oouKa onepalorHoi cucreMbl Windows HasbiBaeTcst cmd, oHa
BBITIOJTHSIET naxemmuovie (haityel, nMerornue pacuruperue .bat. [ms Linux u apyrux ome-
parmoHHbIX cucteM ceMeiictBa Unix (Bkiouast Mac OS X) cymecTByeT MHOKeCTBO
mporpaMM-060JI0UeK, camMast MOy ISTPHAsT 13 KOTOPBIX HasbiBaeTcst bash mm sh. O6o-
Jouka 06a1aeT HeGOMBITIMI BOSMOKHOCTSIMU BPOJIE€ BBITIOMHEHUS TPOCTON JIOTHKI
U Pa3BOpaYMBAHUSI CHMBOJA-KOKepa HATIO00Me * B TIOMHOTIEHHbIe nMeHa (haiiIoB.
BbI MOsKeTe COXPaHATH KOMAH/IBI B (Daiiibl, KOTOPBIE HA3LIBAIOTCS CUECHAPUIMU 00010U-
Kil, ¥ BBITIOJIHATD X TI03Ke. DTH TIPOrPaMMbl MOTJIU OBITh CAMBIMU TIEPBBIMU B BallIeil
Kapbepe mporpammucta. [1pobreMa 3aKTI0YaeTCsT B TOM, 9TO CO CIIEHAPUSAME 000TOUKI
TPYAHO paboTaTh, €CTN OHU COMEP/KAT KaK MUHUMYM HECKOJIBKO COTEH CTPOK, a CAMH
CIIeHAPUU BBITIOJHSIOTCS TOPA3/I0 MeJIJIEHHEe, 4eM TTPOTPaAMMBbI, HAlTCAHHBIE Ha JIPYTHX
sI3pIKax. B caemyioniem hparmeHTe Koja IEMOHCTPUPYETCsT HeGOTbITast TporpaMMa-o60-
JIOUKA:

#1/bin/sh
language=0
echo "Language $language: I am the shell. So there."

Ecau BB coxpanuTe aTOT (haila 1mog nMeHeM meh.sh 1 3aryCcTUTe ero ¢ TTOMOIIHIO
KoMaH/ibl shmeh. sh, To Ha 9KpaHe yBUAUTE CJleylolee:

Language 0: I am the shell. So there.

Crapsie 106pbie C u C++ gBASIOTCS TOBOJIBHO HU3KOYPOBHEBBIMU SI3BIKAMU TPO-
IPaMMUPOBAHI, KOTOPBIMU MOJIb3YIOTCSI B TOM CJIydae, KOr/ia BaskHa cKopocTb. VX Tpy-
Hee BBIYYHUTb, M BAM IIPUIETCS OTCIEKMBATD MHOKECTBO JIETAJIEN, UTO MOKET TIPUBECTU
K TIaJIeHUsIM [IPOTPAaMMBbI 1 TIPOGJIeMaM, KOTOPbIE TPY/IHO AUATHOCTUPOBaTh. Tak BbI-
TISIINT HeOOTbIast mporpamMmMa Ha sizbike C:

#include <stdio.h>

int main(int argc, char *argv[]) {
int Tanguage = 1;
printf("Language %d: I am C! Behold me and tremble!\n", Tanguage):
return 0;

C++ npoucxoaut us ogHoro cemeiictsa ¢ C, HO UMEET HECKOJIbKO OTJIMUYNUTE/IbHBIX
0COOEHHOCTEN:

#include <iostream>
using namespace std;
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int main() {
int language = 2;
cout << "Language " << language << \
" I am C+! Pay no attention to that C behind the curtain!" <<\
endl:;
return(0);

Javau C# sBnsiorest mpeemunkamu si361k0B C 11 C++, 136aBIEHHBIME OT HEKOTOPBIX
npobJieM npeamecTBeHHUKOB. OTHAKO OHU HEMHOTO U30BITOUHBI U OTPAHMYUTEBHBI.
Crenytomuii mprMep HaITMCaH Ha Java:

public class Overlord {
public static void main (String[] args) {
int language = 3;
System.out.format("Language %d: I am Java! Scarier than C!\n", language):

Ecam BBI HUKOTIA He TIca TporpaMM HU Ha OJTHOM U3 3TUX S3BIKOB, BAM MOKET
OBITH UHTEPECHO, YTO BCE ITO TaKoe. HeKoTopble SA3bIKK HAIPY KEHbl 3HAYUTENIbHBIM
CHHTaKCHYeCKUM OaraskoM. VX MHOI/IA HAa3bIBAIOT CTATUYECKUMM SI3BIKAMU, ITOCKOJIBKY
onn TpebyIoT, 9TOOBI BB YKa3aIl KOMIILIOTEPY HEKOTOPBIE HU3KOYPOBHEBbIE feTan. [1o-
3BOJIbTE MHE OObACHUTb.

A3bIKU TPOTPAMMUPOBAHUS UMEIOT nepemenHble — NMeHa 3HaUYeHU, KOTOPbIE BBl
XOTUTE UCTIOJb30BaTh B mporpamMMe. CTaTudyeckue SI3bIKU 3aCTABJISIIOT BAC YKA3bIBATh
mun Kaxaou mepeMeHHO, KOTOPBIN OMpe/esisieT, CKOIbKO MecTa TiepeMeHHas 3aiiMeT
B IIAMSITH U YTO C Hell MOJKHO c/iesiaTh. KoMIbioTep uctosib3yer aty utopmaliuio, 4To-
Obl CKOMNUAUPOBAMDb IPOTPAMMY B OUY€Hb HU3KOYPOBHEBbIN MAunHvlil 43viK (Xapak-
TEPHbII [ OIIPe/IeJIEHHOIO alllIapaTHOro 00eCeYe s, MALHbI IOHUMAIOT €ro JIy4lile,
ammoau — Xyske). /luzaitHepbl SI3bIKOB TPOrPAMMUPOBAHUS YACTO JIOJKHBI PEIIATh, KOMY
UX SI3BIK I0JIKEH ObITh IOHATHEE: JIOAAM WK KoMIibiotepaMm. OObaBJIeHNEe TUIIOB TIepe-
MEHHBIX IIOMOTaeT KOMIIbIOTEPY HalTH HEKOTOPbIe OIINOKK 1 paboTaTh OBICTPEE, HO HTO
TpebyeT IpeABapUTEIbHOIO IIPOAYMbIBaHUA U Habopa Koza. BosbInas yacTh Koja mpu-
MepOB, HanncaHHoro Ha si3bikax C, C++ u Java, Tpedyer 0ObsIBJIEHHS TUIIOB [IEPEMEHHBIX.
Harnpumep, B KaxI0M 13 IPUMePOB 00bsiBIeHNe THIIA 1Nt ObLIO HEOOXOAUMO JIJIsI TOrO,
4To0ObI lIepeMeHHast 1anguage CYMTAIACH IETBIM YHCIOM. (J[pyTHe THITbI BKITIOYAOT B ceOst
yucsa ¢ IaaBalonieil Toukoil, Bpoze 3.14159, 1 cuMBOJIbHBIEC N TEKCTOBBIE JJaHHbBIE,
KOTOPBIE XPAHSTCS TT0-Pa3HOMY.)

[Touemy ke onu Ha3bIBAIOTCA cmamuyeckumu si3bikamu? IloToMmy uTo TIepeMentbie
B 9THUX SI3bIKAX HE MOTYT U3MEHSTh CBOH TUTI, OHU CTaTUYHBI. [lestoe uncio — ato 1emoe
4YUCJI0, Pa3 U HaBcerja

Junamuuecxue 53vixy — 10JIHAS TPOTUBOTIOJIOKHOCTD CTATUYECKUX (OHU TaKKe Ha-
3BIBAIOTCST CKPUNMOBHIMU A3bIKAMU). ITU SI3BIKA TTPOTPAMMUPOBAHUSI HE 3aCTABJISAIOT
BacC OIpe/eIsiTh TUTI TIePEMEHHON TIepe/l TeM, KaK ee UCII0/Ib30BaTh. Eciiu Bbl HanuIieTe
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YTO-TO BPOJIE X = 5, AMHAMUYECKHIT SI3bIK OTPE/IEUT, YTO 5 — HTO [EN0€ YNUCIIO0, TTOITOMY
MepeMeHHas X UMeeT TUTL int. DTU SI3bIKK TIO3BOJISTIOT BaM JIOCTUYD OOJIBIIETO, HATIMCAB
MeHbIIIee KOJTMYECTBO CTPOK KOJIa. BMECTO TOTO 4TOOBI KOMITMIIMPOBATHCST, OHU UHMED-
npemupyomcs IporpaMMon, KOTopasi Ha3bIBaeTcd — CIOpIpu3! — unmepnpemamopom.
JluHaMuuecKue sI3bIKU 0OBIYHO MeJIJIEHHEee, YeM CTaTHYECKUe, HO UX CKOPOCTh TIOBBI-
IIAETCS, TOCKOJIbKY HHTEPIIPETATOPBI CTAHOBSITCS GOJIee ONTUMHU3UPOBAHHBIMU. J[0Jroe
BpeMsl IMHAMUYECKUE A3bIKU MCIIOIb30BAINUCD JIJIs1 KOPOTKUX IIPOrpamMM (cuenapues),
KOTOPbIE YACTO MPEIHASHAYAICE JIJISI TOTO, YTOOBI TOATOTOBUTD aHHDIE 7S 06paboT-
K1 GoJiee TMHHBIMU [TPOTPAMMaMi, HAMMMCAHHBIMU Ha CTATUYECKUX si3bIKaxX. Takue
[TPOrPAMMBI Ha3bIBAJIUCD CBA3YHOUWUM K0OOM. HecMOTPS Ha TO UTO IMHAMUIECKHE SI3BIKU
GOJIBIIIE TOJSAITCS JIJIST 9TOM 11€JIM, B HAIIU JTHA OHM MOTYT PEIIaTh U CaMble TPY/HBIE 3a-
nauu 1o 06paboTKe AaHHBIX.

MHoroIe/1eBBIM TMHAMUYECKUM SI3BIKOM MHOTHE To/ibI Ob1T Perl. SI3bIk porpamMmit-
poBanust Perl ouens MoOTIHbIH 11 iMeeT MHOKECTBO 6uboTek. OTHAKO €T0 CHHTAKCHUC
MOKET OBITh TPYAHBIM JIJIsT IOHUMAHWsI, & CaM SI3BIK T€PsIeT B MOMYJISIPHOCTH U3-3a 110~
SIBJIEHUST SI3BIKOB 1TporpammupoBanust Python u Ruby. A BoT usBosibTe: ocTpbIil KOI
¢ npuskycom Perl:

my $language = 4;
print "Language $language: I am Perl, the camel of languages.\n";

sIspik mporpamMmupoBanust Ruby (http://www.ruby-lang.org/) nosBujicsa HEMHOIO
nozxe. OH 0TYACTH 3aNMCTBYeT (QDYHKIIMOHAT ¥ s13biKa Perl, a cBoto momystpHOCTH mpu-
obpent Garogapst ppeitMBopKy aJist Beb-paspabotku Ruby on Rails. O ncnonbayercst
MIPUMEPHO B TeX jKe 06J1acTsix, uto u Python, u, ecsin BBIOGUPATH MEKITY STUMU SI3BIKAMI,
BaM IPHUJIETCS PYKOBOACTBOBATLCA B GOJIbINET CTETIeHN BKYCOM U IOCTYTIHBIMU OUbIM0-
tekamu. Crexyionmii pparmenT Kojia Harmmcan Ha Ruby:

language = 5
puts "Language #{language}: I am Ruby, ready and aglow."

Azwik mporpammuposannst PHP (http://www.php.net/), KoTopslii BB MOKeTE YBUIETh
B CJICIYIOIIEM MTPUMeEpPE, OUEHb MOMYJIsIPpeH B 00acTi BeO-paspaboTKH, TIOCKOIbKY I10-
3BOJISIET IOBOJIbHO Jierko oO0beananTh HTML 1 koa. OxHako si3pik PHP umeer He-
CKOJIBKO TTOJIBOJIHBIX KaMHEH, U ero I0BOJLHO TPY/IHO MPUMEHUTH 32 Mpe/ieaMu Beb-
paspaboTKu:

<?PHP

$language = 6;

echo "Language $language: I am PHP. The web is <i>mine</i>, I say.\n":
7>

Cureyionuii mprMep MoKasbiBacT 0TBET Python aTiM s3bIkaM MPOTpaMMUPOBAHS:

language = 7
print("Language %s: I am Python. What's for supper?" % language)
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NMouemy xxe Python?

Python — MHOrO11€7I€BO#T BBICOKOYPOBHEBBIN S3BIK MPOrpaMMUpPOBaHust. Ero qusailH
MTO3BOJISIET TIMCATD XOPOIIO YUMAaeMblil KOJ, ITO TOPA3/I0 BasKHee Ha JieJie, YeM Ha CIOBaX.
Kaxnast koMmbioTepHast porpaMma MuIeTcst BCEro OJHAXK/Ibl, HO BIOCJIEICTBUN K Hell
0bparanTcss MHOKECTBO pa3. ¥ 10604UTaeMOCTb ITO3BOJISIET JIETKO 3alIOMHUTH TIPOTPaM-
MY, a TaK:Ke JIETKO 8ocnpoudsecmu. [lo cpaBHEHUIO ¢ APYTUMU TTOTYJISIPHBIMU SI3BIKAMU
pOrpaMMUPOBaHUsT KprBast 0OydyeHust st si3bika Python Gosiee rirajikast, 4To 1mM03BO-
JIIeT BaM ObICTpee CTaTh MPOAYKTUBHBIMU. OIHAKO €CTh U CJIOKHBIE MOMEHTBI, KOTOPBIE
BBl MOJKETE UCCIIEIOBATD MO Mepe MPUOGPETEHNS OTIbITA.

OTHOCHTEIBHBII JTAKOHK3M si3bika Python mosBosisieT cosmaTh mporpaMmy, KOTopast
GyJIeT TOPasio KOpoue CBOETo aHAJIOTa, HATMCAHHOTO Ha CTaTHYEeCKOM si3bike. Vcereno-
BaHUS MOKA3JIH, YTO POTPAMMUCTBI TIUIITYT IIPUMEPHO OJIMTHAKOBOE KOJIMIECTBO CTPOK
KOJIa KayK/IbIH IEHb HE3aBMCUMO OT sA3bIKa, mosToMy Python MoskeT 3HAUMTETBHO MOBBI-
CHTD Ballly TIPOAYKTHUBHOCTb. SI3bIK porpammupoBatust Python — camoe Hecekpertoe
Opy’Kre MHOTHX KOMITAHWI, KOTOPBIM BasKHA TIPOAYKTHBHOCTH PAGOTHI COTPYTHUKOB.

Python sBaisieTcst caMbIM MOIYJISIPHBIM A3BIKOM HA Kypcax MpOrpaMMUPOBAHUS IS
HAUMHAOIIMX B JIYUITUX aMepUKaHCKIX KoJimepkax (http://bit.ly/popular-py). O Takske
HCTIOJIb3YETCs /ISt OTIEHKI HABBIKOB TTporpaMmupoBams 6osee uem 2000 paborozare-
seit (http://bit.ly/langs-2014).

U xoHeuHo ke, OH abcomoTHO GecrimaTer. Bor MojkeTe HammcaTh ¢ momMotibio Python
BCE, UTO 3aXOTUTE, U TIOJIb30BATHCSI ATOH MPOTPAMMOI TJi€ YTOHO COBEPIIEHHO GecIiat-
HO. HUKTO He cMOJKeT TPOYMTATD Ballly TPOrpaMMy U cKa3aTh: « Kakast Musiast mporpam-
Mma! ByzeT sxaib, eciim ¢ Heil 4TO-TO CIIYIUTCS».

Python 3amyckaercst IpakTHUECKHU BE3/IE M UIMEET «BCTPOEHHBIE GaTapeiikity — Ieyo
Kyuy nosrearoro 110 B cranzapTHBIX 61OIHOTEKAX.

Ho, BO3MOKHO, OCHOBHASI TPUYMHA UCTIOJIb30BaHust Python rmokaxercst BaM HeOKH-
JQHHOIL: JIFOSIM 0OBIYHO HPABUTCS STOT A3bIK. VIM A€fCTBUTEIHHO HPABUTCS ITPOTPAM-
MUPOBATb HA HEM, 2 He OTHOCUTHCS K HEMY KaK K ellle OfiHOMY uHcTpyMenTy. HekoTopbie
Pa3paboTUNKN TOBOPSIT, YTO UM HE XBaTaeT Kakoii-To ocobenHoctu Python, korma oHu
BBIHYK/IEHBI [IPOrPAMMUPOBATH Ha IPYToM si3bike. V1 ato otsinyaer Python ot ero «kosiiers.

Koraa He ctouTt ucnonb3oBatb Python

Python He Bcerga Oyer HamIyqImmmM BEIOOPOM.

OH He TIpeyCTaHOBJIEH IT0 yMoJT9aHuio. B mprtoskernu [ mokasaHo, Kak yCTAaHOBHUTD
Python, ecjiu oH elile He yCTaHOBJIEH Ha BallleM KOMITBIOTEPE.

Python m0oBoJBHO GBICTPBIN JIsT GONBITHHCTBA MPUIOKEHNUN, HO €70 CKOPOCTH
MOJKET OKa3aThCs HEJIOCTATOUHO i Hanbosiee TpeboBarebHbIX 13 HUX. Ecm Baiia
poTpaMMa TPOBOAUT OOJIBIIYIO YACTh BPEMEHH 32 BBIYUCIEHUSIMU (B TEXHUUECKITX
TEPMUHAX TAKOE Has3bIBAETCsI «ozpanuuera bvicmpooeticmeuem npoveccopa» (CPU-bound)),
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to s3biku C, C++ mim Java crpasarcs ¢ 3azadeii ropaszuo aydiie, yemM Python. Ho ne
Beceral

O Uuoraa 6osiee KaueCTBEHHBIN anzopumam (Momarosoe perierne) s Python npesoc-
XOZUT 1o ckopocTu HeaddexTupHbIN anroputm g C. Bosee BbicOKasg CKOPOCTDH
paspaboTku mias Python gaer Bam Gosibliie BpeMeHU /ISt 9KCIIEPUMEHTOB HaJl alb-
TEPHATUBHBIMU PEIIEHUSMHU.

O Bo MHOTHX MPUTOKEHUSIX POTPAMMA «CKPENIMBAET MAJbIbl» B OKUJIAHUH OTBETA
o1 cepBepa. IlenTpanbubIil Tporteccop (KOMITBIOTEPHBIN YT, KOTOPBIN /leJlaeT Bce
pacueTsl) 0OBIYHO HE 3aeHCTBOBAH, MOATOMY BPEMS BBITIOJHEHUST CTATHYECKUX
U IMHAMUYECKUX TIPOrpaMM Gy/IeT IPUMEPHO OJINHAKOBBIM.

O Crangaprubiii natepnperarop Python namucan na C 1 MOKeT GbITh YJIyUIIEH C I10-
MOIIIBIO JIOMIOJIHUTEIBHOTO KO/Ia. Sl paccMOTPIO 3TOT BOTIPOC B pasese «OnTuMu3n-
pyeM Baill Ko/i» riaser 12,

O MUurepuperaropsi st Python cranossitest GoicTpee. Java ObLI yKaCHO MeJIEHHBIM,
KOT/Ia TOJIBKO TOSIBIJICS, U JIJIST €T0 YCKOPEHMUsT OBLIO TTOTPAYeHO MHOTO BPEMEHM
u fewer. S3pikom mporpammupoBanus Python e Biaseet HU ofiHa KOPTOPAIIHST,
MO9TOMY OH yJryutiiaetcst 6osee mmasno. B moapasmene «PyPy» ynomsmnyTtoro pas-
nena riasel 12 51 pacckaxy o npoekte PyPy v ero npujioKeHusix.

O Bbl MOKeTe I1caTh OUeHb TPYJOEMKOE IIPUJIOKEHNE, 1, 4T Obl BBl HU fesiani, Python
He OyIer COOTBETCTBOBATh BalMM I10TpedHocTaM. Toraa, kak ckasan Men Xoam
B puiibme «Tyxkoii», mpumute Mou cobosiesnoBatusi. OOBIYHO aIbTePHATHBOM B Ta-
KOM CJTydae SBJISIOTCS S3bIKH porpammupoBarns C, C++ 1 Java, ofiHaKo pereHrneM
MOJKeT cTaTh U OoJjiee HOBBIN A3bIK 1porpammuposanus — Go (http://golang.org/)
(KOTODBII, 110 OlLyIIeHUsAM, TTOX0K Ha Python, Ho numeer GoJiee BHICOKYIO IIPOU3BO-
IuTenbHOCTh, Bpozie C).

Python 2 npotus Python 3

Camas Gosibinas pobJeMa, ¢ KOTOPOM Bbl MOJKETE CTOJKHYThCS ceifyac, — 9T0 BHIOOD
OJIHOM U3 ABYX cyiecTByomux Bepeuii Python. Python 2, kaskercs, cyiectBoBas Beerja,
9Ta BepCust TIPeLyCTaHaBIMBAETCS Ha KOMIIBIOTEPDI C OIEPAIIMOHHBIMU CHCTEMaMK CeMeii-
crBa Linux. 910 ObLI OTJIMYHBIN A3BIK, HO HIYTO He MjiealbHO. B A3bIKax IporpaMMIpoBa-
HUSI, KaK ¥ BO MHOTUX MHBIX OOJIACTSIX, OJ[HU OIMTHOKU MOBEPXHOCTHBIE, U UCTIPABUTD MX
JIETKO, & IPyTHe — TPYAHO. PellieHnst 5TuX TPy AHBIX MPOGIeM HECOBMECTHMBI: HOBBIE TIPO-
IPaMMBbl, HAIIMCAHHBIE C IOMOIIIBIO UCIIPABJIEHHOTO A3bIKa, He Oy/IyT paboTaTh Ha CTaphIX
CHCTEMaX, a CTaphble POrpaMMbl He OyayT paboTaTh Ha HOBBIX.

Cosparenpb asbika Python I'sumo Ban Poccym (Guido van Rossum) (https://www.py-
thon.org/~guido) u apyrue 0ObeANHUIN PENIEHUS TPYAHBIX MPOOIEM U HA3BATH MX
Python 3. Python 2 — aro npormuioe, a Python 3 — 6y ayiee. TTocientsist Bepeust Python 2
nuMeeT HoMep 2.7, OHa elile 0JIro OyeT MOAAEPKUBATHCS, HO Ha HEll POl 3aKaHUNBAETCS;
Python 2.8 Hukoraa e Boriiger. Hosas paspaborka 6yzer Bectuch Ha Python 3.
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B aroii kuure oncbiBaercs Python 3. Eciu Bbl panbiie uctonbsosaiu Python 2, to
NPaKTUYECKU He 3aMeTnTe paszHuilbl. CaMoe 04eBUIHOEe U3BMEHEHNE — HTO CIIOCO0 BHI-
30Ba (yskiun print. Camoe riaBHOe n3MeHenue — 310 06paboTka cuMBosioB Unicode,
oHa paccmarpuBaercs B riaBax 2 u 7. [Ipeobpasosanue nomyssgproro 110, HanmcanHo-
ro Ha Python, Beimostastercst mocternerto. Ho ceifuac kaskeTcst, 9To Mbl HAKOHEIT IOCTHUT-
JIV TIEPEJIOMHOTO MOMEHTA.

YcraHoBka Python

YT0o0Bl HE 3aHUMATh MHOTO MECTa, s1 BbIHEC AeTanu ycraHoBku Python 3 B mpuioxe-
avie I. Ecomn y Bac etrie He yeranossen Python 3 v BbI He 3HaeTe 9TOTO TOUHO, 0OpaTUTECH
K [IPUJIOKEHUIO U IOCMOTPUTE, YTO BaM HY’KHO C/IeJIaTh CO CBOMM KOMIIBIOTEPOM.

3anyck Python

ITocite Toro kak Bbl ycraHoBUTE pabouyio komuio Python 3, MoseTe uco/b3oBaTh ee,
4TOOBI 3aI1yCKAaTh KaK IPOTPAMMBbI, IPUBEJEHHbBIE B 9TOI KHUTE, TAK 1 COOCTBEHHBIN KO/
Kak »e 3amycTuTh IporpaMMy, HallMCAHHy1o Ha a3bike Python? Cymectsyer asa oc-
HOBHBIX CII0C00A.

O Hnmepaxmuenwlil unmepnpemamop, KOTOPIil IlocTap/sieTcs BMecte ¢ Python, maer
BO3MOKHOCTH 9KCIIEPUMEHTHPOBATH ¢ HEGOJBIIUMHU MTporpaMMamul. Bel BBoguTE
KOMaH/Ibl CTPOKa 3a CTPOKOI 1 MIHOBEHHO BUJUTE pe3ybTat. biarogaps tecuomy
CBA3bIBAHUIO MEJK/LY lledaTaHueM U IIPOCMOTPOM MOXKeTe IIPOBOIUTD 9KCIIEPUMEHTbI
6icTpee. S1 6yy HCTIOTB30BaTh HHTEPAKTUBHBII HHTEPIIPETATOP, YTOOBI IPOJAEMOH-
CTPUPOBATH BO3MOKHOCTH SI3BIKA, & Bl MOKETE BBOIUTD T€ K€ KOMAH/IbI B COOCTBEH-
Hol cpeze Python.

Q /Jlist BCero mpovyero coxXpaHsiiiTe MporpaMMbl B BUJIe TEKCTOBBIX (haiijioB ¢ pacuiupe-
HUEM .pYy, a 3aTeM 3aIlycKaiiTe ux, BBe/st python u nMena aTux aiijios.

ITonpobyeM BOCIOIb30BATHCSA 0GOUMU METOAAMMU.

MHTepaKTUBHbIA MHTEpNpeTaTop

Jlist GOTBITUHCTBA TIPUMEPOB KOJIA B 9TOI KHUTE UCTTOIB3YETCST MHTEPAKTUBHBIN HHTEP-
nperatop. Korzia BbI BBOZIMTE KOMaH/[bl, KOTOPbIE BUANTE B IPUMEPAX, U TTOTydaeTe Te sKe
pe3yJIbTaThl, BBl 3HAETE, UTO UETE 110 TPABUIBHOMY Ty TH.

WureprperaTop 3amycKaercs IyTeM BBOJa UMEHU OCHOBHOI 1porpammbl Python
JIJIS BaIIeTo KOMMbIoTepa: python, python3 mam dero-to moxoskero. B mambHelitieM Mbl
OyeM TIpe/IroaraTh, 4To OHa HasbiBaeTcs python. Eciiu Bamra mporpaMmma HasblBaeTcst
1I0-ZIPYTOMY, TO JIJIS1 ee 3allycKa BaM CJIe/lyeT BBECTH MMEHHO 9TO UMSL.

VHTepakTUBHBIH HHTEPIIpeTaTop paboTaeT MpaKTUIEeCKH Tak JKe, KaK U WHTEPIpe-
Tatop st (paiiioB, HO ¢ OAHUM MCKJIIOUEHUEM: KOT/Ia Bbl BBOJAUTE OOBIYHOE 3HAYECHHE,
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WHTEPAKTUBHBIM MHTEPIIPETATOP aBTOMATHYECKU BbIBeJeT ero Ha akpaH. Hamnpumep,
ecsim BbI 3anyctute Python u BBesiere B unreprperarop uncio 61, oro 6yner npoaybin-
POBaHO B TCPMUHAJIC.

B cneaytoLLeM npuMepe CUMBOS $ — 3TO 06bIYHOE MpUraLlieHne BBECTU KOMaHAy Bpoae python
B OKHO TepMuHasa. Mbl 6yieM 1Cronb30BaTh ee A4/1s NPYMEPOB KOAA B 3TON KHWUME, OAHAKO Balle
MpUrNaLieHne MOXET OT/IMYATLCA.

$ python

Python 3.3.0 (v3.3.0:bd8afb90ebf2, Sep 29 2012, 01:25:11)

[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin

Type "help", "copyright", "credits" or "license" for more information.
>>> (]

61

>>>

ABTOMaTHYECKOE BBIBEIEHNE 3HAUCHUSI — TO HKOHOMSIIAS BPEMs 0OCOGEHHOCTD
WHTEPAKTHBHOTO MHTEPIIPETATOPA, a He YacTh si3bika Python.

Kcrartu, pyHkims print () Takske paboTaeT BHYTPU HHTEPIIPETATOPA, HA CJIYYall ecoiu
BaM MMOHAI00UTCS BBIBECTH YTO-TO HA HKPAH:

>>> print(61)
61

>>>

Ecomn BbI monpo6oBajim 3amyCTUTh STH TIPUMEPBI € TIOMOIIBI0 WHTEPAKTUBHOTO WH-
TeprpeTaTopa M YBUIETHU T€ K€ PE3YIHTATHI, TO ¥ BAC TIOSIBIIICS OTBIT (IyCTh 1 HEOOTb-
1oit) 3amycka Kojga Ha Python. B cienytonnx HeCKOJIBKIX TJIaBax BbI mepeiiaere ot
CTPOKOBBIX KOMaH/I K 60Jiee ITIMHHBIM TIPOrPaMMaM.

®dannbl Python

Ecuiu BbI 3anumiere B daiin yncsio 61 u samycrure atot daiin ¢ momomnibio Python, on
BBITIOJTHUTCS, HO HA 9KPaHe HUUYETO He TOSBUTCS. B 0OBIYHBIX HEMHTEPAKTHBHBIX TPO-
rpammax st Python Bam HyskHO BBI3BaTH (DyHKINIO print, 4TOOBI BHIBECTH YTO-TO HA
9KpaH, Kak [I0Ka3aHo B cjejylonieM parMenTe Koja:

print(61)

Cosmaaum daiin mporpammvbr Python u zamycrtim ero.
1. OTKpoIiTe TEKCTOBBII PEAKTOP.
2. Bseaute B Hero cTpoky print(61), Kak okazaHo paxee.

Coxpanure 10T haiisn ¢ umeHeM 61.py. YGeauTech, 4TO Bbl COXPAHUIIM €r0 KaK IIPO-
croii Tekcr, a He B (hopmare Bpoge RTF wiu DOC. Bbl He 06s3aHbI UCIIOJIb30BAThH
pacuupenue .py A daitos mporpaMm Python, Ho 0HO MOMOKeT BaM 3alIOMHUTH
npenHasHavdenue aiiia.
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4. Ecuim BbI TOJIB3yeTECh TpahuyecKnM T0JIb30BaATEIBCKUM UHTEPDEIICOM — 3TO Kaca-
€TCsI IPAKTUYECKH KaXK[0T0, — OTKPO¥iTe OKHO TepMuHama'.

5. 3aImycTuTe mporpaMMy, BBEIs CJIEAYIONLYIO CTPOKY:
$ python 61.py

Bbl 1oxHBI YBUIETH TAKYIO CTPOKY:
61

Cpaborano? Ecim ia, To IPUMUTE MOU TTO3/IPABJICHUST IO TIOBO/LY TOTO, YTO BbI 3a-
MYCTUJIM CBOIO TIEPBYI0 aBTOHOMHYTO TIporpammy st Python.

YTo panbLue?

Bui Gyiere BBOAMTH KOMaH Ibl B paboTaiontyto cucreMy Python, onu mo/ukHbI cooTBET-
CTBOBATH CHHTAKCHUCY SI3bIKA. BMECTO TOTO YTOOBI BHIBAJIUTH BCE CHHTAKCHUECKHUE TTPa-
BUJIA CPa3y, PACCMOTPUM UX B HECKOJIbKUX CJIYIOLUX IJIaBax.

Cawmplit pocToil criocob paspaboTku mporpaMmbl Ha Python — npumenenue mpo-
CTOTO TEKCTOBOI'O Pe/lakTopa U OKHA TepMHUHasa. B paMKkax aToif KHUIHM S NCIOJIL3YIO
HMEHHO TaKWe PeaKTOPbl, MHOT/IA TIOKA3bIBasi HHTEPAKTUBHbBIE CECCUE PabOTHI € Tep-
MUHAJIOM, a uHOr/la — (hparMenTsl (hailioB. Bam ciemyer 3HaTh, YTO CyIIECTBYeT MHO-
KeCTBO unmezpuposannvix cped paspatomxu (Integrated Development Environment,
IDE) ams Python. Oun MOTYT TpeocTaBasTh BaM rpadudeckite mMoTb30BATENbCKITE
nnrepdelicsl, noMoraomnye B pelakTUpPoBaHUU TeKCTa, ¥ 9KpaHbl ITomolu. bosee no-
IPO6GHO BBI TPOYMTAETE O HUX B riase 12.

MoMeHT npocBeT/IeHUs

Kaxaplil A3bIK IIpOrpaMMUPOBAaHUST NMEET CBOW CTH/Ib. BO BBEICHUN S YIIOMSHY.I,
YTO CYIIECTBYET xapakmephulil 04s Python criocob Bbipasuth cebs. B Python Berpoen
HeGOJIBIIOI TEKCT, KOTOPBIN BeIpaskaeT ero (uaocoduio (HackoIbKo st 3uaio, Python —
9TO eIMHCTBEHHBII A3BIK IPOTPAMMUPOBAHUS, COJIEPKAIIUI TO0OHOE «TACXaTb-
Hoe ii10» ). Korja Bam 3axo4eTcst OnyTUTh MOMEHT MPOCBETJIEHUST, TPOCTO BBEANUTE
import this B MHTepaKTWBHBIN MHTEPIIPETATOP, a 3aTeM HAKMUTE KIaBuiy Enter:

>>> qmport this

Kpacusoe nyduwe, 4eM ypoanusoe.
SIBHOE Jyylwe, 4eMm HedqsHoe.

[lpocToe Nyylwe, YeMm CNOXHOe.

CnoxHoe nydwe, 4eM 3anyTaHHoe.
OOHOYpOBHEBOE Nydlle, YeM BJIIOKEHHOE.
PaspeweHHoe nyywe, 4em MoTHoe.

! Eciu BbI He 3HaeTe, 4TO 9TO 3HA4YuUT, OTKpOﬂTe IIpUJIoKeHne F, 4TOOBI IOJIYYUTDb /I€TAJIbHYIO
I/IH(bOpMaL[I/IIO IUJIA PA3JIUYHBIX OlTEpallUOHHbIX CUCTEM.
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YUTaeMoCTb MMeeT 3HayeHune.

Ocobble Cnyyan He HaCTOMbKO 0COOble, 4TOOb HapyuwaTb MpaBuia.

lpn 3TOM MPAKTUYHOCTb BaxHee Oe3ynpeyHoCTH.

OunbKM HUKOTAA HEe [JOKHbI 3aManynBaTLCH.

Ecnn He 3amManyuBanTCd ABHO.

BCTpeTnB [BYCMbICNIEHHOCTb, OTOPOCH WCKYUWEHWe yranaTs.

JlomkeH CywecTBOBaTb ONNH — W KENATENbHO TONBKO OANH — OYEBWAHbIA CNOCOO CAenaTh 3TO.
XOT4 OH MOHayany MOKeT ObiTb U He O4YEeBU[JEH, eCU Bbl HE roanaHael.
Celvac nyywe, 4eMm HUKOT[aa.

XOTA HMKOrfa 3a4acTyio nyywe, 4em npaMo ceiyac.

Ecnu peann3ayuio CNOXHO 00BACHUTH — WMAEA NoXa.

Ecnu peanuzaymio nerko 00bACHUTL — WUAEA, BO3MOKHO, XOpOWa.
[lpOCTPaHCTBA VUMEH — OT/auyHad Wtyka! bypem penatb ux nobosble!

Ha mporsikenun KHurH 51 6y1y TPUBOAUTH MTPUMEPHI, WITIOCTPUPYIOIIHE 9TH

YTBePKIACHUsI.

ynpaXHeHus

ITa TJIaBa SIBJSETCS BBEIEHNEM B sI3bIK TIporpamMMuposanust Python. 3mecs 6b110 T10-
Ka3aHo, YTO OH JleJlaeT, KaK BBIIVISAUT U T/le er0 MOXKHO IPUMEeHUTb. B Konie Kax 1ol
rJIaBbl st Gy/1y Tpe/IaraTh BBITOJHUTH HEOOJIbIIUE IPOEKTHI, KOTOPbIE IOMOTYT BaM 3a-
TTOMHUTD TO, YTO BBI TOJTBKO YTO TPOYUTAIH, U TIOATOTOBST K CIETYIOTINM YPOKaM.

1.

Ecoin Bor erie He yeranosusin Python 3, cnemnaiite s1o cefiuac. TIpoutuTe mpuiosxe-
Hue I, 4ToObI y3HATD JeTallu.

3anycruTe nHTepaKTUBHBII nHTepperatop Python 3. 1 BHOBB AeTasu Bbl HaiigeTe
B ripustoskenuu . VIHTepIpeTaTop M0JKeH BBIBECTH HECKOJILKO CTPOK O cebe, a 3aTeM
CTPOKY, HAUMHAIONIYIOCS C CHMBOJIOB >>>. [lepex BaMu mpurmamienue 17151 BBoJA
komanz Python.

HeMHOTO MosKcnepuMeHTHPYHTE ¢ MHTEPIPETaTOPOM. VICTIONBb3YITE €T0 KaK Kalb-
KyJisTop 1 HaGepute Teket 8 * 9. HasxmuTe kinasunry Enter, 4To6bl yBUAETD pe3yIbTar.
Python posken BoiBecTn 72.

Temneps BBeinTe uncso 47 n HaxkmuTe kiaasunry Enter. [logsusiocs i unciio 47 B cire-
JLyIOIIlEeli CTPOKe?

Teneps BBemmTe print (47) n Hasxkmute kaasunry Enter. [logsusock im cHoBa uncsio 47
B CJIe/IyIOIIEel CTpoKe?



UHrpeaneHTbl Python:
4yucna, CTPOKM
M nepeMeHHble

B 5T0ii T1aBe Mbl pacCMOTPUM MpOCTeiiiie BeTpoeHHbie B Python Tumbr gaHHbIX:
O 6yanesvl snavenust (KOTOPbIE UMEIOT 3HaYeHre True uim False);
Q wuenvte yucaa (Bpose 42 n 100 000 000);

O wucna ¢ naasaroueti moykotl (4Ucia ¢ IeCATUIHON 3a1sToM, Bpose 3,14159 wim axc-
noHeHTbl, Bpozie 1,0e8, 4To 03HauaeT «OIMH YMHOKUTD HA JIECSTH B BOCbMOI CTEIIEHU»,
nm 100 000 000,0);

QO cmpoku (1ocsie10BaTeNbHOCTH TEKCTOBBIX CUMBOJIOB).

MOJKHO CKa3aTh, 4TO OHU SIBJISOTCS aToMaMu. B 910l ritaBe MbI Oy1eM HCITOIb30BaTh
ux o6ocobaenno. B riuase 3 Oyer mokasano, Kak 00beANHUTD UX B MOJIEKYJIbL.

Kasxapiii Tunm nmeet crienuduyeckue mpaBuiia NCIOJIb30BaAHUS, OHU ITO-PA3HOMY
006pabaThIBAIOTCA KOMIIBIOTEPOM. MBI TaKKe IIO3HAKOMUMCS C nepemennvimu (uMe-
Ha, KOTOPbIE CCHLIAIOTCS HA JaHHble; 4yTh OAPOOHEE MbI IOTOBOPUM O HUX COBCEM
CKOpO).

ITpumepbl Koa, IPUBELEHHBIE B 9TOI IJIaBe, KOPPEKTHBI ¢ TOUKK 3peHus Python, no
OHU SIBJIIIOTCS JINIIb (pparMeHTaMu Koga. Mbl Gy/ieM HCII0/Ib30BaTh HHTEPAKTUBHbIIL
unTtepnperarop Python, BBoas B Hero st hparMeHThI U HEMEAJIEHHO OJTydas Pe3yib-
tar. [TompobyiiTe 3ayCTUTh UX CAMOCTOSITEJLHO. BbI pacriosHaeTe 9TU MPUMEPHI TI0
[pUIJIALIeH o >>>, B ri1aBe 4 Mbl HAauHeM IICaTh IPOrPaMMbl, KOTOPbIe MOI'YT paboTaTh
CaMOCTOSITEJIHHO.

NepeMeHHble, MMeHa U 06DbEeKTbI

B Python Bce — GyJieBbl 3HaUEHMs, [eJIbIE YHCIIA, YHCIA ¢ IaBAOIIeld TOYKOH, CTPOKY
U JIasKe KPYTIHBIE CTPYKTYPBI IAHHBIX, (DYHKI[IH U TIPOTPAMMbI — PEATTU30BAHO KaK 00b-
€KT. DTO MO3BOJISIET SI3BIKY OBITH CTAOUIBHBIM (U JaeT MoJIe3Hble 0COOEHHOCTH ), YETO
He XBaTaeT HEKOTOPBIM JPYTUM SI3BbIKAM.
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OO6BEKT [OXO07K Ha IPO3PAYHBII IIACTUKOBbIIL AIUK, KOTOPBIIA COAEPAKUT (hparMeHT
npanubix (puc. 2.1). O0beKT uMeeT TUII Bpoje OyJIeBbIX 3HAUEHWIT MU [EIbIX YUCEJ,
KOTOPBIIT OIpesiesIsieT, 4TO MOKHO C/IeJIaTh ¢ 9TUMU IAHHBIMU. B peasibHOM MUpe SIIHIK
¢ maamchio «Kepamukas MOKeT cOOOMUTD HEKOTOPYIO HHGOPMAITIIO (CKOpee BCETo,
OH TSDKEJIBIN U JIyuliie He POHATH €ro Ha 1moJ1). TouHo Tak ke 1 B Python — ecin 06bekT
HMeET THI nt, BB 3HAETE, UTO CMOKETE CIOKUTH €T0 C IPYTUM 0OBEKTOM THTIA int.

Puc. 2.1. O6BbEKT NOX0X Ha KOPOOKY

Twun TaksKe oTpesiessieT, MOKHO JI K3BMEHUTH 3HaYeHNe, KOTOPOEe XPAHUTCS B SIIIUKE
(M3MeHsIeMOoe 3HaYeHNe ), NI OHO KOHCTAaHTHO (HenaMeHsemoe 3Hauenne). Hemamensi-
eMblii 0OBEKT MOKHO CPABHUTH C 3aKPBITHIM SIIIMKOM C OKOIIKOM: Bbl MOKETE YBUIETh
3HaUYeHue, HO He MOKeTe U3MEHUTH ero. B paMKax TOil jke aHaJIOTUHM U3MEHSIeMbIi
00BEKT IOXOK Ha OTKPBITYIO KOPOOKY: BbI HE TOJIBKO MOKETE YBUAETD XPAHSIIIEECs TaM
3HaYeHNe, HO U U3MEHUTD €ro, OJTHAKO He MOYKeTe U3MEHUTD €T0 THIL.

Python siBjisieTcst CTPOTO TUMTMBUPOBAHHBIM SI3BIKOM, 8 9TO O3HAYAET, UTO TUIT 00BEKTa
He M3MEeHUTCS, JIasKe ecJTi MOKHO TTIOMEHSITh eTo 3HaueHue (puc. 2.2).

Puc. 2.2. Ctporas TMnM3auns He 0O3HaYaeT, YTo HYXKHO HaXKMMaTb KNaBuLLn
CO CTPOrUM Bblpa)keHnem nuua
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SA3BIKM TpOTPAMMUPOBAHUST TAKIKE TIO3BOJISIOT BaM OTIPE/IENSATH epeMeHHbie. [Tepe-
MEHHBIE SIBJISIOTCS MMEHAMU, KOTOPbIE CChLIAIOTCA Ha 3HAYEHU B TaMSATH KOMITBIOTEPA.
Bbl MOsKeTE OIpesesnTh MX /I UCIIOJIb30BaHus B cBoel rporpamme. B Python cumBon =
TIPUMCHSCTCS [ IPUCBANBAHNSA 3HAYCHUS TTIEPEMEHHOM.

B LWKO/E HAC BCEX YUMIK, YTO CUMBOJT = O3HAYAET «PaBHO». MOYEMY e BO MHOMMX A3bIKax Mpo-
rpaMMMpOBaHus, BKItoYas Python, sTOT cMBON MCMonb3yeTcs A1 0603HaYeHUs NpyUCBaMBaHUs?
OnHa 13 NpUYNH — Ha CTaHAApTHOW KnaBuaType OTCYTCTBYIOT JIOFMYECKUE anbTepHaTUBLI BPOAe
CTpenkv BNeBO, @ CUMBOJT = HE C/IULLKOM cOMBaEeT C TOSIKy. KpoMe Toro, B KOMMbIOTEPHbIX MPO-
rpamMMax npucBavBaHue UCMOJb3YETCS Yalle NPOBEPKM Ha PABEHCTBO.

B CJIGILYIOHleﬁ IIporpaMme 1eJsioe Ynucao 7 TIPUCBAaNBACTCA HepeMeHHOﬁ CHMEHEM d, 3aTeEM
Ha 9KpaH BbIBO/IMUTCA 3HaY€HUE, CBA3aHHOE B TeKanI/Iﬁ MOMEHT C 9TO HepeMeHHOﬁZ

>>> 3 =7/
>>> print(a)
7

Celiuac MpUIILIO BPeMst CieJIaTh OUeHb BasKHOE 3asiBJIeHIE O IlepeMeHHbIX B Python:
repeMeHHbIe — 9TO TPOCTO uMeHa. [IprcBanBanye He KOMUPyeT 3HaYeHUE, OHO MPH-
KpeIIsieT UMsI K 0OBbEKTY, KOTOPbIiL COIEeP:KUT HaHHble. VIMSI — 9TO CCblika Ha KaKOi-TO
00BeKT, a He caM 00beKT. VM MOKHO paccMaTpuBaTh Kak cTukep (puc. 2.3).

Puc. 2.3. iImeHa npukpennawoTca K o6bekTam

[MompobyiiTe ceaarh caeayolee ¢ TOMOIIBI0 HHTEPAKTUBHOTO HHTEPIPETATOPA.

1. Kax u panbliie, IpUCBOITE 3HAUEHKE / UMEHHU a. ITO CO3AACT OOBEKT-<«SIUK», CO-
JlepsKalnii 1eJI0YncIeHHOe 3HaYeHne /.
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BI)IBeI[I/ITe Ha 9KpaH 3Ha4Y€HUe a.

3. TlpucBoiite a epeMeHHOM b, 3aCTAaBUB b MPUKPETUTHCST K OOBEKTY-<«SATMUKY», CO-
JiepsKaleMy 3HaueHue 7.

4. BriBenute 3Hauenue b.

>>> 3 =/
>>> print(a)
7

>>> h =g
>>> print(b)
7

B Python, eciiu BbI XOTHTE Y3HATH TUIT KAKOTO-TO 00beKTA (TIEPEMEHHOIT 1IN 3HAUE-
HUST), BAM CJIELYET UCIIOJB30BaTh KOHCTPYKITHIO type(06bexT). [TompobyeM ceaTh 310
IS pa3ubix 3Havennii (58, 99.9, abc) n mepeMeHHBIX (a, b):

>>> type(a)
<class 'int'>
>>> type(b)
<class 'int'>
>>> type(58)
<class "int'>
>>> type(99.9)
<class 'float'>
>>> type('abc")
<class 'str'>

Knace — sto onpeenenne o6bEKTa; KIACCH IETATBHO PACCMATPUBAIOTCS B Iiase 6.
B Python 3HaueHMst TEPMUHOB «KJIACCH» U «THUIT» TIPUMEPHO OIMHAKOBBI.
NMena nmepeMeHHBIX MOTYT COZIEpPKATh TOJBKO CJIeIyIONHe CHUMBOJIBL:

OYKBBI B HIZKHEM peructpe (0T «a» JI0 <Z»);
OYKBBI B BepXHEM peructpe (0T «A» 110 «Z»);

nudpst (ot 0 10 9);

© O 0 O

HIKHee TordepkuBanme ().

MMena He MOTYT HAUMHATHCS ¢ udpsl. Python Takske 0oco60 o6pabaTbiBaeT nMeHa,
KOTOPbI€ HAUMHAIOTCA C HUYKHETO MO JYEPKHUBaHUA (06 9TOM BbI MOJKETE IIPOYECTD B I'JIa-
Be 4). KoppekTHbIMU SIBJISAIOTCS CJIEAYIONNe UMeHa

O g

O al;

O abc 95
O _abc;

O _la.
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CJIGLIYIOHII/IQ HNMEHa, O/THaKO, HEKOPPEKTHbI:

Q I
Q 1la;
o 1.

47

Hakouer, #e ciezyeT NCIOIb30BaTD CJeLyIONINE CI0BA [JIs1 UMEH [TepeMeHHBIX, 110-
CKOJIbKY OHU SIBJISIIOTCS 3ape3epsuposanivimu ciosamu Python:

false class finally is return
none continue for lambda try
true def from nonlocal while
and del global not with
as elif if or yield
assert else import pass

break except in raise

ITHU CJI0BA U HEKOTOPbIC 3HAKU TIPETTUHAHUA NCIIOJb3YIOTCA B CHHTAKCHCE PythOH.
Bwr mosmakomuTech ¢ HUMU BCEMU T10 MEpE YTEHUA ATOM KHUTH.

YUucna

Python mMeet BCTpoeHHY0 MOIEPIKKY Tiesbix unces (Harmogobue 5 u 1 000 000 000) w un-
ceJ1 ¢ iaBaroleii roukoit (Bpoze 3,1416, 14,99 u 1,87e4). Bbl MoKeTe BBIYHCIISITH KOMOU-
HALMU YKCEJI ¢ TIOMOLIBIO IIPOCTHIX MATEMATHYECKUX OIIEPATOPOB, IIPUBEICHHBIX B TAOIMIIE.

OnepaTop OnucaHue Mpumep PesynbTaTt
+ CnoxeHue 5+8 13

- BblunTaHue 90 - 10 80

* YMHOXeHWe 4%*7 28

/ [leneHune c nnaBatoLLeN TOUYKOM 7/2 3,5

// LlenouncneHHoe (Truncating) oenexune 7//2 3

% Modulus (BbluncneHve octaTka) 7%3 1

*k Bo3BeneHue B cTeneHb 34 81

Ha neckompkux CJIEAYIONNX CTPAaHUIIaX g ITOKAKy BaM ITPOCTHIC IPUMEPDI TOT'O, KaK
PythOH MOJKHO HCITOJIb30BaTh B Ka4€CTBE OUYE€HDb CJIOKHOI'O KaJIbKYJIATOPA.

Llenble uncna

Jliobast nocsenoBatebroCTh 1dp B Python cunraercs yenvim vucom:

>>> b

5
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MoskHO UcTI0JIb30BaTh U MPOCTO HOJIB (0):

>>> ()

0

Ho He cTaBbTe ero nepes ApyruMu udpamu:

>>> ()5
File "<stdin>", line 1
05

A

SyntaxError: invalid token

TonbKo YTO Bbl YBMAENM NEPBOE MCKtoYeHne B Python — nporpamMmHyto owmnbky. B Hawem cny-
Yae 37O npeaynpexaeHue o ToM, YTo 3HadeHne 05 — 370 invalid token (HeKOppeKTHbIN CUMBON).
51 06BSICHIO, UTO 3TO 3HAUWT, B noapasaene «CUCTeMbl CUUCIEHUs» aanee. B 3ToN kHure Bbl
YBUANUTE eLle MHOMO NMpUMEPOB UCKOYEHMI, MOCKO/bKY OHU SIBASIOTCS OCHOBHBIM MEXaHW3MOM
06paboTkym ownbok B Python.

HOCJICZIOBB.TG]IBHOCTB ]_H/I(bp YKa3bIBa€T Ha 11€JI0€ YNCJIO. Ecym BBI TOMecTHTE 3HAK +
nepen LII/I(I)paMI/I, YHCJIO OCTAHETCA IPEKHUM!

>>> 123
123
>>> +123
123

Yr1obbI YKa3aTb Ha OTPUITATEJIbHOE YN CJIO, BCTaBbTE IIEPE/] HI/I(bpaMI/I 3HaK -:

>>> -123
-123

C nmomorisio Python Bbl MoskeTe BBITTOMHSAT OOBIYHbIE apU(DMETUIECKUE IeHCTBYS,
KaK 11 ¢ OOBIYHBIM KaJIbKYJISITOPOM, HCTIOJIB3YsI OTIEPATOPDIL, IOKA3aHHBIE B TIPEIBILYIIEN
tabsuie. CiojkeHre U BelauTanue OyayT paboTaTh, IIOJTHOCTHIO COOTBETCTBYSI BAaIllUM
OXKM/IAHUSIM:

>>> 5 + 9
14

>>> 100 — 7
93

>>> 4 — 1(
-6

Bsl MoskeTe paboTath ¢ JIFOBIM KOJMUECTBOM YHCET U ONEPaTOPOB:

>>> 5+ 09+ 3

17

>> 4 +3-2-1+6
10
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3aMeyaHue o CTUITIO: He 00513aTeTbHO BCTABJISITE TPOOET MEXKY KaxK/IbIM YHCIOM
1 OIIEPAaTOPOM:

>>> 549 + 3

17

Takoii (hopMaT BBITJISIUAT JIyYIIle, U eTo TPOIIEe TPOYECTb.
YMHO)KeHNe ToKe JOBOJIBHO MTPUBBITHO!

>>> 6 * 7/

42

>>> 7 % f

42

>>>6 %7 *2*3

252

OHepaHI/IH JleJICHNA 9YTh 6oJtee HWHTEPECHA, TTOCKOJIbKY CYIIECCTBYET /Ba €€ BH/1A:

Q ¢ IOMOIIBIO OTEPATOPa / BBITIOIHSIETCS deenue ¢ naAasauwell moukol (1ecaTuaHoe
JleJIeHue);

O ¢ noMOomIbIO oreparopa // BBITIOJTHSIETCS UejouucieHnoe denenue (ZIEJIGHI/IE C OCTaTKOM).

Jlaxe ecyim BbI JieiTe T1eJI0€ YHUCJ0 HA 11eJI0€ YUCJI0, OTIepaTop / MacT pe3yabTar
C IJIaBaIoIEel TOYKOIL:

>>> 9 /5
1.8

L[e]IO‘{I/IC]IeHHOe JieJieHne 1aCT BaM HEJIO‘{I/IC]IEHHI)II;'I OTBET, OT6paCI)IBaH OCTaTOK:

>>>9 // 5
1

JlesieHue Ha HOJIb € TOMOIIIBIO JII060T0 OlEpaTopa CreHePUPYeT UCKIIOUEHNUE:

>>> 5 /()
Traceback (most recent call Tast):

File "<stdin>", line 1, in <module>
ZeroDivisionError: division by zero
>>> 7 // 0
Traceback (most recent call Tast):

File "<stdin>", line 1, in <module>
ZeroDivisionError: integer division or modulo by z

Bo Bcex NMPpeAbIAYIINX ITPUMEPaX UCITOJb3YIOTCA HETTOCPE/ICTBEHHO IEJIOYNCJIEHHbIE
3HaueHus1. Bol MOKeTe cMelnBaTh 1leJI0YMCIeHHbIe 3HaUeHUS 1 IrepeMenHbie, KOTOPbIM
OBLIO IIPUCBOEHO IEJIOUYNCJIEHHOE 3HAaUYCHUE!

>>> g = 95
>>> 3

95

>>> 3 — 3

92
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PaHee, KOr/ia Mbl BBITIOJIHUJIN OII€epalnuio a - 3, MBI He IIPHUCBOWJIN PE3YyJIbTAT Ilepe-
MEHHOI d, [TI09TOMY €€ 3HauYeHHe HEe N3MEHNJIOCD:

>>> g

95

Ecau BBI XO0TUTE U3MEHUTH 3HAUEHHE HepeMeHHOfI a, npujaeTcAa caenaTtb Cjaeay-
IolIee:
>>> 3 =3 — 3

>>> g

92

IT0 OOBIYHO COMBAET € TOJIKY HAUMHAIOIIUX IIPOTPAMMUCTOB, TIOTOMY 4TO GJ1aroapst
U3YyYeHUIO0 MaTeMaTUKHU B TIIKOJIEe MbI BUJMM 3HAK = U JlyMaeM, 4YTO OH yKa3bIBaeT Ha
pasencTBo. B Python Beipaskenue, crosiiee cipaBa OT 3HaKa =, BBIYMCJASETCS IIEPBbIM
Y TOJIbKO 3aTeM ITPUCBANBAETCS TIEPEMEHHOM € JIEBOM CTOPOHBI.

I[Tpoiie xymath 06 5TOM Tax.

1. Bbruuraem 3 u3s a.
[TpucrBamBaem pe3ynbTaT 3TOTO BBIYUTAHUS BPEMEHHOI TIepeMEHHOM.

[TpucBanBaem 3HayeHUe BPEMEHHON TIePeMEeHHOH a:

>>> 3 = 05
>>> temp = a — 3
>>> g = temp

[ToaTomy, KOT/1a BBI TOBOPUTE:
>>> 3 =3 — 3

Python paccuuTsiBaeT pesysbTat onepary BBIYUTAHUS € TIPABOii CTOPOHBI OT 3HAKA =,
3allOMMHaET pe3yJbTaT, a 3aTeM IIPHUCBanBaeT ero epeMeHHo a, KoTopast HaXOUTCs
C JIEBOU CTOPOHBI. DTO ropas/io ObICTpee U MPHUSITHEE TJIa3y, YeM UCIOJIb30BAHIE Bpe-
MEHHOM 1epeMeHHO.

Bbl Moskere coBMecTuTh apudmMeTnieckue olepaTopbl ¢ IpucBanBaHueM, pa3-
Melas oneparop nepez 3HakoM =. B 9Tom nipuMepe BbIpaskeHue a -= 3 aHAJIOTUYHO Bbl-
paxkeHuio a =a - 3:

>>> g = 0§
>>> g -= 3
>>> 3

92

ITO BBIPAKEHNE AHATOTUYHO BBIPASKEHHIO @ = @ + 8:

>>> g += 8
>>> 3

100
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A 3TO — BBIpAKEHUIO @ = a * 2

>>> g *= 2
>>> 3

200
3/iechb TIpeJICTaBJIEH TIPUMED JleJIeHUs] ¢ TITaBalonieil Toukoii, a =a / 3

>>>3 /=3
>>> g

66.66666666666667

[IpucBouM 3HaveHnue 13 mepeMeHHOH a, a 3aTeM HOIpPoOyeM HCIIOIb30BaTh COKpa-
IIEHHbII BapuaHT a = a // 4 (11eJI0urCIeHHOE JIeJIeHue):
>>> 3 = 13

>>> 3 //=4
>>> 3

3

CuMBOJ % MMeeT HECKOJIbKO pasHbixX npuMeHenuii 8 Python. Korma on Haxomurest
MEXK/y JIBYX YUCEJI, C er0 IOMOLIbIO BBIUNUC/IAETCS OCTATOK OT JleJIeHUs IIepPBOro YucJia
Ha BTOpOE:

>>> 9 7 5
4

Bot tak mosk1o TIOJIY9UTDH 9aCTHOE 1 OCTAaTOK OTHOBPEMEHHO!

>>> divmod(9,5)
(1, 4)

B IIPOTUBHOM CJIy4da€ BaM IIPUIILIOCH OBl CYUTATD UX 110 OT/I€/IbHOCTH!

>>>9 // 5
1
>>> 9 7 5
4

ToabKO UTO BBl YBHUJIEJIN KOE-UTO HOBOE: (yHKuuio ¢ umereM divmod, B KOTOPYTO
nepeaaroTces 1esble yicaa 9 u 5, BO3BPaIIaonlyio ABYX2JIeMEeHTHBIA Pe3yJabTaT, Ha-
3bIBaeMblii kopmescem. C KOPTEKAMU Bbl TIO3HAKOMUTECH B IIaBe 3, a ¢ PyHKIIUSIAMU —
B Iy1aBe 4.

MpuopuTteT onepauunmn

PaCCMOTpI/IM, YTO TMOJIYUYUTCA, €CJI BBECTU CJaeyIolee:

>>> 2 + 3 * 4

Ecam BBITOTHUTD CIT0JKeHNe TIEPBBIM, 2 + 3 paBHO 5, a 5 * 4 paBHo 20. Ho ecyim BBITOTHUTH
MEePBBIM YMHOKEHIE, 3 * 4 paBHO 12, a 2 + 12 pasHo 14. B Python, kak u B 6oJibIinHCTBE
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JAPYTUX A3bIKOB, YMHOKE€HNE UMECT 60]IbI_HI/II7I npuopument, HeKeJa CJI0KEHNE, TI0OITOMY
Bbl YBU/IUTE OTBET, COBHalIaIOIlII/IfI CcO BTOpOﬁ BepCHeﬁZ
>>> 2 + 3 * /4

14

Kax ysnatp nipuopurer ToH 1 MHoi onepanuu? B npusnoxenun E npuBonurcsa
orpomHast TabJIUIA, B KOTOPOil IEPEUNCICHBI BCE TPUOPUTETDI, HO 51 OOHAPYIKUIL, UTO
Ha MTPaKTUKe HUKOT/Ia He CMOTPIO B 9TH MpaBuia. [opaso mporie 106aBUTh Tapy CKO-
60K, YTOOBI CTPYTIMUPOBATEH KO/ U BBIYUCIEHUS TaK, KaK HY/KHO:
>>> 2 + (3 * 4)

14

ITO TIOMOZKET ]IIO6OMy YEJIOBERY, YU TAIOIIEMY KO/, TOYHO OIIPEJIEJUTDH €ro Ipe/iHa-
3HaYeHHE.

Cucrembl cuMCNIeHus

[TpenronaraeTcs, 4TO 1eJIble YMCIA YKA3bIBAIOTCS B ICCATUIHON cucmeme cuucienis,
€CJId TOJIBKO Bbl HE YKaskeTe Kakyto-1ubo aApyryio. BaM MoskeT HUKOTa He TTOHAI0-
OUTHCS MCII0Ab30BATh APYTUE CUCTEMbBI CYMCIIEHNUSI, HO MHOTIA OHK OyAyT BCTpedyaTh-
¢ B KoJI€.

Kak npaBuJio, y Hac jiecsITh NaJblleB Ha PyKaX v Horax (Y OJTHOTO U3 MOMX KOTOB UX
HEMHOTr0 00JIbIIIe, HO OH PEAKO MCIOIb3YET UX JISI CUeTa ), II09ToMY MbI cuntaeM: 0, 1, 2,
3,4,5,6,7,8,9. Ilocse aTOr0 ¥ HAC 3aKaHYUBAIOTCS IIU(MPBI ¥ MBI IIEPEHOCUM €IUHUILY
Ha MECTO JECSTKM ¥ HOJIb — Ha MecTo eanHuibl: 10 o3Hauaer «odua decsimia u noio
edunuy». Y Hac HeT ogHOI nudpbl, KoTOpas IpeacTasisia Obl coboit 10. Janxee Mbl
cunraeM: 11, 12... 19, nepenocum eaunuily, utoOsi caenars 20 (0se decsmiu u Hob eOu-
HUY), N T. II.

Cucrema cUmMcIeHUsT yKa3bIBaeT, CKOJIBKO UMD BbI MOJKETE UCIIOJIb30BATh /10 TOTO,
Kak repeHecTy eannuily. B iBornunoii (GUHapHOI) crcTeMe CYUCIIeHUS eJUHCTBEHHBIMU
mudpamu sBissiores 0 u 1. JIBonunsie 0 1 1 TogHO Takwme Ke, Kak u gecatrndnbie. OpHa-
KO, ec/iu B 3TOH cucreMe cyoxkuTh 1 u 1, Ber mosryunte 10 (omHa mecaTudnas 1BoMKa
IJIIOC HOJIb IECSITUYHBIX €IMHUIL).

B Python Bbl MOKeTe BBIPA3HUTh YKCIA B TPEX CUCTEMAX CYMCAEHMS TIOMUMO JeCs-
TUYHOM:

O 0b wim 0B mist dsouunoii cucmemot (ocHoBamue 2);
O 0o nm 00 g socvmepuynou cucmemot (ocHOBaHuE §);
O 0x win 0X st wecmuaduamepuunoil cucmemot (ocHoBanue 16).

VuTeprperaTtop BhIBEAET 9TH YHCJIA KaK AecaTudHble. ITompobyeM BOCIIOb30BaThCs
Kaxk0H U3 cucreM cuncienus. [lepsoii Beibepem cTapoe 1o6poe necsatnaroe uucyio 10,
KOTOPOE O3HAYAET «00HA OCCAMKA U HOLb COUHUL>:

>>> ()

10
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Tenepb Bo3bMeM ABOMUHYIO (OCHOBaHUE 2), UTO O3HAYAET «00HA (Oecsmuunas)
060UKA U HOXD eOUHUL>:

>>> (bl10
2

Bocbmepuunas (ocHoBanue 8) o3HadaeT «odua (Oecsmuunas) 60CobMepKa U HOLb
eounuy:

>>> (010
8

IMecrnaanarepuunas (ocHoBanue 16) osnavaer «odua (decsmuunoe) 16 u Houw
eounuL»:

>>> (x10
16

Ecii BaM MHTEPeCHO, Kakue <«IudPbl» UCHOJb3YeT MIeCTHAAATePUYHAs CHCTEMA
cuncienus, sarasuure Ha Hux: 0, 1,2, 3, 4,5,6,7,8,9,a, b, ¢, d, e u f. Oxa pasHo necs-
tuanoii 10, a 0xf — gecsrruunomy 15. lob6asbre 1 k 0xf, u BoI osryunre 0x10 (mecstuy-
Hoe 16).

3aueM UCI0JIb30BATh JAPYTIHE CHCTEMbI CYUCIIEHUST, OTIUYHBIE OT AECATHYHON? ITO
MOJIE3HO JIIsT OUMOBLIX ONepayuil, KOTOPbie OTIMCAHBI B IJ1aBe 7 HaPSILy C IeTaabHON
uropmaIuein o mpeodpasoBaHUN YHCE U3 OJHON CUCTEMbI CUUCIEHUS B IPYTYIO.

Npeobpa3zoBaHusa TUNOB

Jlsist Toro 4T0OBI MIBMEHUTD JIPYTHE TUTTBI TAHHBIX HA IEJTOYNCTACHHBII THTI, CJICyeT UC-
moTb30BaTh (yHKIMIO 1nt (). OHA COXpAHSIET MEMYIO YacTh YHCIa 1 0TOpachiBaeT 000t
OCTaTOK.

[Tpocreiimuii Tun ganubix B Python — 6ynesv nepemenivie, sHageHusiMu 310T0 THIIA
MOTYT OBITH TOBLKO True wim False. Ilpu mpeoGpasoBaHyy B IeJIble YUCIA OHU TTPE/-
CTaBISIOT c060# 3Havenns 1 0:

>>> int(True)
1
>>> int(False)
0

[IpeobpasoBanme ynca ¢ IIaBaloieil TOYKOM B 1[eJ10€ YUCIIO IIPOCTO OTCEKaeT BCe,
YTO HAXOAUTCS ITOCJIE JEeCATUIHON 3aIaTOn

>>> int(98.6)
98

>>> int(1.0e4)
10000

! B nporpamMMax CTaBUTCS TOUKA.
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Haxkonerr, paccMOTpuM nipumep 1peodpa3oBaHust TEKCTOBON CTPOKHU (CO CTPOKaAMU
BBI TIO3HAKOMUTECH Yepe3 HECKOJIBKO CTPAHUIL), KOTOpas COAEPKUT TOJIBKO IU(PHI
1, BO3MOKHO, 3HAKW + U -

>>> int('99")

99
>>> int('-23")
-23
>>> qnt('+12")
12

Hpeo6pa30BaHI/Ie II€JI0TO YMCJia B IIEJIOC YN CJIO HUYETO HE MEHACT 1 COBCEM HE BPEINT:

>>> int (12345)
12345

Ecomm BbI mompo6GyeTe peo6pa3oBaTh YTO-TO HEMOXOKEe Ha YHUCIIO0, CTEHEPUPYETCST
uckIouenue:

>>> qnt('99 bottles of beer on the wall')
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: invalid literal for int() with base 10: '99 bottles of beer on the wall'
>>> qnt('')

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

ValueError: invalid Titeral for int() with base 10:

I

TexcroBast cTpoKa B IPEABIAYIIEM TIPUMePE HAUNHAETCST ¢ KOPPEKTHBIX CIMBOJIOB-
1udp (99), HO IPOLOIKAETCS TEMU CUMBOJIaMU, KOTopble (pyHKIM int() o6paboTath
He MOJKET.

Mbl paccMOTPUM UCK/tOUEHMs B rnaBe 4. MNoka HY>XXHO TONbKO MOMHUTb, YTO C MOMOLLUbIO UCKITIO-
YeHuii Python usBelLaeT Bac 0 TOM, YTO MPOM30LLSIA OLIMEKA, BMECTO TOTO YTOObI MPEpBaTb Bbl-
MOJIHEHWE MPOrpaMMbl, Kak MOCTYMAKT HEKOTOpbIE Apyrue si3bikk. BMecTo Toro 4tobbl nokasbl-
BaTb BaM /INLUb MPaBU/IbHbIE NPUMEPbI, i NPOAEMOHCTPUPYIO MHOXXECTBO BAapUAHTOB UCKITIOUEHWI,
YTO6bI Bbl 3HANN, Kak NocTynaeT Python, Koraa YTo-To MAET He Tak.

Oyukiust int() Gyaer co3aaBaTh MeJIble YNCa U3 YUCET ¢ TTaBaroIieil TOUKOi nim
CTPOK, COCTOAIIUX 13 Udp, HO OHa He Oyaer o6pabaThiBaTh CTPOKH, COAEPIKAIINE JIe-
CATUYHBIE TOUKU WUJIN 9KCITOHEHTHI:

>>> int('98.6")
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: invalid Titeral for int() with base 10: '98.6'
>>> int('1.0ed")
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: invalid Titeral for int() with base 10: '1.0e4’
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Ecyin BB cMelaeTe uncsienHbie 3Hauenust, Python 6yier mbITaThest aBTOMaTHYECKU
npeobpazoBarh UX:

>> 4 + 7.0
11.0

byneso 3nauenme False paccmarpuaercs kak 0 uau 0.0, KOT/Ia OHO CMEITUBAETCS
C IeJIBIMU YU CJIaMU WJIN YUCJIaMU C IJIaBalole ToOYKou, a True — kak 1 vim 1.0:

>>> True + 2

3

>>> False + 5.0
5.0

Hackonbko o6beMeH Tvn int?

B Python 2 pasmep nepementoii tuta int 611 orparnden 32 6utamu. IToro ObLIO 10-
CTAaTOYHO JIJIS TOTO, YTOOBI COXPAHUTD JII0O0E 1IEJI0e YUCIIO0 B inanasome ot —2 147 483 648
1o 2 147 483 647.

JList iepeMeHHBIX THIIA 10ng BBIZIEJISLIOCH elite Oouibiiie MecTa — 64 61Ta, 4TO MO3BOJISLIO
XPaHWUTh 3HAYEHNMS B inanazone ot —9 223 372 036 854 775 808 109 223 372 036 854 775 807.
B Python 3 tun long orcyrcrByer, a mepeMenHas Tna int MOKeT ObITh JI0OOro pas-
Mepa — gaske 6osbiie 64 6ut. [I0aTOMY BbI MOJKETE BBINOJIHUTH apudMeTHIecKue Jei-
cTBUs Hanogobue caexyomux (10%*¥100 naspiBaercs 2yzo. (googol), komnanus Google
Ha3bIBaJIaCh TaK /[0 TOTO, KAK PEIINIa CMEHUTh CBOE HazBaHKe Ha (oJiee MPoCToe):

>>>

>>> googol = 10**100

>>> go0go]|
100000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000

>>> g00gol * googol
100000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000

Bo MHOTHX S3bIKaX TIPOTPAMMHUPOBAHUS 3TOT IPUMEP BBIZOBET TaK HA3bIBAEMOE 1epe-
NOJHEHUE UETOUUCTEHH020 3HAUCHUSL, KOTJIA YUCITY HY;KHO OOJIbIIIE MECTa, YeM KOMIThIOTED
MOJKET IIPEAOCTaBUTh, UTO IPUBEAET K Pa3HbIM HexearebHbIM adderram. Python obpa-
GaThIBaeT OPOMHBIE 11eJIble unca 6e3 Besakux mpobsem. OxHo ouko st Python.

UYucna c n1aBaroLlein TOYKOu

3HaYECHUAMU EJTOUNCTCHHOTO TUTIA ABISIOTCA TeJIble YUCII, HO YUCIA ¢ NAABAOUell
moukotl (B Python onu HasbiBatoTcs float) umeror necstuunyio sansaryro. Hucoa ¢ mra-
BalolIell TOUKOi 00pabaThIBAIOTCS TAK JKe, KaK U IeJIble: Bbl MOJKETE HCII0JIb30BaTh OTle-
patopsl +, -, %, /, //,** & u dynxumio divmod().
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Jliist Toro 4TOOBI MPeoGpPa3oBaTh APYTHE TUIIHI B TUT T10at, CIe/yeT HCmoabhb30BaTh
dyukimio float(). Kak u panee, GyneBnbr 3HaueHust 06pabaThIBaiOTCs Kak HeGOIbIITE
quca:

>>> float(True)
1.0
>>> float(False)
0.0

[TpeoGpasoBaniie 3HaueHust TUMA int B T f10at JUIIb CO3/[ACT CYACTIUBOTO 00-
JajiaTesid JeCATUYHON 3aIsITOM:

>>> f10at(98)
98.0

>>> float('99")
99.0

Bbl Tak:ke MokeTe 1peobpasoBbIBaTh CTPOKH, COAEPIKAIINE CUMBOJIbI, KOTOPbIE
SIBJISTIOTCST KOPPEKTHBIM YMCJIOM C TIJIaBatonieil Toukoi (1nmndpsl, 3HaKH, AeCITUIHAS
3arsiTast UM e, 32 KOTOPOI clie/lyeT 9KCIIOHEHTA):

>>> f1oat('98.6")

98.6

>>> float('-1.5")
-1.5

>>> float('1.0e4")
10000.0

MaTtemaTuueckune pyHKUNN

Python umeet npusbranblii HaOOp MaTeMaTUYeCKUX (PYHKIMIA BPOJIe KBaAPaTHOIO KOP-
HsT, KOCHHYCA ¥ T. 7. MBI pACCMOTPUM WX B IPUIOKeHUN B, rie Takxke oOCy UM mpu-
Mmenenue Python B nayke.

CTpokm

HenporpaMMuCTBI IyMAIOT, 4TO IPOTPAMMUCTBI XOPOIIO Pa3OUPAIOTCS B MATEMaTH-
Ke, moToMy 4TO paborator ¢ unciaamu. Ha camoM ziesie 60JbIINHCTBO TIPOrPaMMU-
CTOB pabOTAIOT ¢ TEKCTOBBIMU CMPOKAMY TOPA3JIO0 Yalle, 4eM ¢ unciamu. Jlorndeckoe
(u kpeaTrBHOE!) MBITIIEHNE TSI HUX 3a9aCTyI0 TOPa3/o BakHee MATEMATUIECKUX Ha-
BBIKOB.

Baarogapst nojepskke crangapra Unicode Python 3 mMosker comepskarh CUMBOJIBI
JII00O0TO SI3bIKA MUPA, & TAKKE MHOTHE JIPyTre cCuMBOJIBL HeoOXoauMocTb paboThl ¢ 3TUM
cTaHapToM OblIa OHON U3 IprYKrH usMenenus Python 2. 9o xopouras npuunHa c-
moJib30BaTh Bepeunio 3. S Gyny npumensaTs ctangapt Unicode suiib HHOT/A, TOCKOTIBKY
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9TO MOJKET TIOKA3aThCs CIOKHBIM. B cirenyionux mpumepax st 6y1y crmosb30BaTh CTPO-
ku popmata ASCII.

CTpOKM SBJISIOTCS TIEPBLIM IPIMEPOM nociedogamenviocmeii 8 Python. B actroctn,
OHU TIPEJICTABIISTIOT COO0#T TTOCTEIOBATENFHOCTH CHMBOJIOB.

B orsmmuue ot gpyrux si36ik0B, B Python crpoku siBiistioTcest Heusmernsiemvimi. Bol He Mo-
JKeTe UBMEHUTD caMy CTPOKY, HO MOXKeTe CKOIMMPOBATh YaCTH CTPOK B IPYTYIO CTPOKY,
4TOOBI OJIYYUTh TOT Ke 9P hEKT.

Ckopo Bbl y3HaeTe, Kak 9TO JleJIaeTcs.

Co3paeM CTPOKM C NOMOLLbIO KaBblyeK

Crpoxa B Python cosnaercs 3akiodeHreM CHMBOJIOB B OJIMHAPHBIE HJIH {BOIHBIE Ka-
BBIYKH, KaK IOKA3aHO B CJAEYIONeM IpuMepe:

>>> 'Spap'
‘Snap’

>>> "Crackle"
‘Crackle’

VIHTEepakTUBHbII HHTEPIIPETATOP BBIBOAMT Ha 9KPAaH CTPOKU B OJAMHAPHBIX KaBbIYKAX,
HO Bce oHU 00pabaThiBaIOTCA OJUHAKOBO.

3avyeM uMeTh /1Ba Bujia KaBbruek? OCHOBHasI Wesl 3aKJII0YAETCST B TOM, YTO BBl MO-
JKeTe CO3/[aBaTh CTPOKHU, COMEPIKAIIIe KaBblYKI. BHYTPH OMHAPHBIX KaBBIYEK MOKHO
PACIIONIOKUTD IBOMHbBIE 1 HA0OOPOT:

>>> ""Nay,' said the naysayer."

“'Nay." said the naysayer."

>>> 'The rare double quote in captivity:
‘The rare double quote in captivity: ".'
>>> 'A "two by four" is actually 1 1/2" x 3 1/2"."

‘A "two by four is" actually 1 1/2" x 3 1/2"."

"'There's the man that shot my paw!' cried the Timping hound."
There's the man that shot my paw!' cried the Timping hound."

>>>

MoskHO Tak:Ke UCITOIb30BaTh TPU OJMHAPHBIE (' ') I TPH IBOITHBIE KaBbraku ("""):

>>> '"'Boom! """’
"Boom’
>>> "tUEek ittt
"Eek!"”

TpoiiHble KaBBIYKK He OUEHD TTOJE3HBI JIJISI TAKUX KOPOTKUX CTPOK. OHU 0OBIYHO
HCTTIOIB3YIOTCS JIJIST TOTO, YTOOBI CO3MATD MHOZOCIPOUHbLE CIPOKU, HATIOTOOWE CIey-
IOTIET0 KJIACCHIECKOTO cTux0oTBOperust Jiasapaa Jleapa (Edward Lear):

>>> poem = There was a Young Lady of Norway,
Who casually sat in a doorway:
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. When the door squeezed her flat,
. She exclaimed, "What of that?"

. This courageous Young Lady of Norway.'''
>>>

(910 cTuxoTBOpPEeHNe OBLIO BBEAECHO B MHTEPAKTUBHbII MHTEPIPETATOP, KOTOPBIN
IHOIIPUBETCTBOBAJ HAC CUMBOJIAMU >>> B IIEPBOI CTPOKE 1 BBIBOIILI CUMBOJIBI ... 10 TEX TI0P,
[IOKa MBI He BBEJIM ITOCJIeHUE TPOITHbIE KABBIYKHU 1 He MEePelLIN K CIeAYIOIIei CTpoKe.)

ECJH/I 6BI BbI HOHpO6OBaJH/I CO3/1aTh CTUXOTBOPEHHE C TOMOMIBIO OAMHAPHDBIX KaBbIYECK,
Python Hauas 6b1 BoJiHOBATBCH, KOria Obl BbI IIEPELLIN K CAEAYIOIEH CTpoKe:

>>> poem = 'There was a young lady of Norway,
File "<stdin>", Tine 1
poem = 'There was a young lady of Norway,

A

SyntaxError: EOL while scanning string literal
>>>

Ec/i1 BHY TP TPOIHBIX KABBIYEK PACIIOIATAETCSI HECKOIBKO CTPOK, CUMBOJIBI KOHIA
cTPOKM Oy/IyT COXpaHeHbI BHYTPU Hee. EcJi mepe/i CTPOKOM WIIH TIoc/Ie Hee HaXO/ATCs
mpoGesTbl, OHM TaksKe OYIYT COXPAHEHDL:

>>> poem?2 = '"'I do not like thee, Doctor Fell.
The reason why, I cannot tell.
But this I know, and know full well:
[ do not Tike thee, Doctor Fell.
>>> print(poem?)
I do not Tike thee, Doctor Fell.
The reason why, I cannot tell.
But this I know, and know full well:
I do not Tike thee, Doctor Fell.

>>>

KcraTy, cyrecTByeT pa3HmIia MeK Ly BBIBOJIOM Ha 9KPaH C TOMOIIIbIO (DyHKIHY print ()
1 aBTOMaTUY€CKUM BbIBOJIOM Ha 9KPaH C IIOMOIIbIO NHTEPAKTUBHOT'O MHTEPIIPpETATOPA:

>>> poem?
"I do not like thee, Doctor Fell.\n The reason why, I cannot tell.\n But
this I know, and know full well:\n I do not Tike thee, Doctor Fell.\n'

Oyukmms print () n3BaeKaeT KaBbIYKH U3 CTPOK U BLIBOIUT HA 9KPAH UX COIAEPIKI-
moe. OHa npeaHasHayeHa g ya00cTBa 1MoJb3oBare/s. dTa GYHKIK JI00e3HO [10-
GaBJisteT POHEJT MEK/LY KasKIbIM BbIBOMMbBIM 06BEKTOM, a TaKKe CHMBOJI HOBOH CTpO-
KU B KOHIIE:

>>> print(99, 'bottles', 'would be enough.")
99 bottles would be enough.
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Ecyin Bam He HYsKHBI TPOGEITBI WJTH TIEPEX0Jl Ha HOBYIO CTPOKY, BCKOPE BbI y3HaeTe,
Kak U30€eKaTh MX MOSIBJIECHUSL.

WNHuTepriperaTop BBIBOJUT CTPOKY C OAMHAPHBIMHU KaBBIUKAMU U YNPABASIOUUMU
cumsonamu Bpojie \n, uto 00bsicHsIeTCs B Toapasese «CosnaeM yIpaBsioiue CUMBO-
JIBI C TIOMOIIBIO CUMBOJIA \» Jlajlee B TEKYIIlEeM pas/ielie.

Haxkomerr, BaM MOKeT OHaA00UThCs padoTaTh ¢ nycmoii cmpokoii. B Hell Het cum-
BOJIOB, HO OHA COBEPIIIEHHO KOPPeKTHA. Bbl MosKeTe co3/1aTh ITyCTYIO CTPOKY € TOMOIIBIO
JIFOOBIX YIIOMSTHYTHIX PaHee KaBbIuek:

3aueM MOKeT OHAI00MTHCS Ty CTast CTpoKa? MTHOIIA TIPUXOAUTCS] KOMIIOHOBATh CTPO-
KY U3 JIPYTUX CTPOK U JJIs TOTO HY’KHO HAUaTh C YUCTOTO JIUCTA, TO €CTh C ITyCTOM CTPOKIL.

>>> pottles = 99

>>> base = "'

>>> base += 'current inventory:
>>> bhase += str(bottles)

>>> pase

‘current inventory: 99'

NMpeobpa3zoBaHue TUNOB AaHHbIX
C noMoLbro PyHKUUM str()

Bol MozkeTe npeodpasoBbIBaTh APyTHE TUIIBI JaHHBIX Python B cTpoku ¢ OMOTIBIO
bynxmmm str():

>>> str(98.6)
'98.6'

>>> str(1.0ed)
'10000.0"

>>> str(True)
‘True'

B Python ¢yukmms str() Takike UCTOTB3YETCS /TSI BHYTPEHHUX HYIKI, KOT/Ia BbI
BbI3bIBaeTe (PYHKIUIO print() Ajst 06BEKTOB, KOTOPBIE HE SABJIAIOTCS CTPOKAMU, U TIPH
BBITIOJIHCHUY UHMEPNOAAUUU CMPOK, C KOTOPOU BBI TIO3HAKOMUTECH B TJIaBe 7.



60 naea 2. MHrpeaneHTsbl Python: uncna, CTpokn 1 nepeMeHHble

Co3pnaeM ynpasnsirowjue CUMBO/bl
C NOMOLLbIO CUMBOJIA \

Python mo3BoJIsIET BaM CO3MaBATh YNPasasiouue nocied08amerbHOCmu BHYTPU CTPOK,
9TO6BI TOOUTHCS dheKTa, KOTOPBIN MO-ApyroMy OBIITO OB TPYAHO BHIPa3uTh. Pas-
MeIast mepeji CMMBOJIOM 0OpaTHbIii ciert (\), BbI HA/IEJSI€Te 9TOT CUMBOJ 0COOBIM 3HA-
uennem. Haubosee pactipocTpatena mocie1oBaTeIbHOCTh \N, KOTOPas 03HAYaeT Tepe-
XOJI Ha HOBYIO CTPOKY. C ee MOMOIIbIO BbI MOJKETE CO3/IaTh MHOTOCTPOUYHbBIE CTPOKH U3
OJIHOCTPOYHBIX:

>>> palindrome = "A man,\nA plan,\nA canal:\nPanama."'
>>> print(palindrome)

A man,

A plan,

A canal:

Panama.

Bol Takke yBUAMTE TOCJAE0BATENBHOCTD \t (TaOYJISIINS), KOTOPAsT UCIOJIb3YETCST
JUIA BBIDABHUBAHUA TCKCTA:

>>> print('\tabc")
abc

>>> print('a\tbc")

a bc

>>> print('ab\tc")

ab C

>>> print('abc\t")

abc

B nocseaneii crpoke TaOyIIsIs CTOUT B KOHIIE, €€ Bbl, KOHEYHO, YBUIETh HE MO-
JKeTe.

KpOMe'nno,BawlMoryrHOHaao6HTbc3IHXJmAOBaTeﬂbHOCTH‘V win \", 4TOOBI TI0-
MECTUTDb B CTPOKY OJMHAPHBIE MJIN IBOMHBIE KaBBIYKH, KOTOPHIE OKPYKEHBI TAKUM K€
CUMBOJIOM:

>>> print('\tabc")
abc

>>> print('a\thc")

a bc

>>> print('ab\tc")

ab C

>>> print('abc\t")

abc

A eciiit BaM HY’KeH 0GPATHBIN CJIEl, TIPOCTO HameyaraiiTe /Ba:

>>> speech = 'Today we honor our friend, the backslash: \\.'
>>> print(speech)
Today we honor our friend, the backslash: \.
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0O6beamHsaeM CTPOKM C NOMOLLbIO CUMBOJIA +

Bwr moskeTe O6'b€I[I/IHI/ITb CTPOKU MJIN CTPOKOBBIEC TTIEPEMEHHDBIC B PythOIl C IMTOMOIIIbIO
oreparopa +, Kak II0Ka3aHo JaJjiee:

>>> 'Release the kraken! ' + 'At once!'
'Release the kraken! At once!'

MoHO TakKe 0OBeIUHITH CTPOKU (HE MEPEMEHHbIE), TPOCTO PACIIOJIOKUB OIHY
nepes; IpyTo:

>>> "My word! A gentleman caller!"
‘My word! A gentleman caller!’

Python ne go6asiser mpobesibl 3a Bac P KOHKaTEHALAH CTPOK, II09TOMY B IIPEIbILYIIEM
[pUMepe HYKHO ABHO 100aBUTh IpobeJibl. aiee Mbl 100aBIsieM IIPOGEIbI MEKLY Kask-
JIBIM apTYMEHTOM BbIpaskeHUsI print (), a Takske CMMBOJI HOBOM CTPOKU B KOHIIE!
>>> 3 = 'Duck.’
>>> h = g

‘Grey Duck!"'

>>> 3 + Db+ C

‘Duck . Duck .Grey Duck!"

>>>

Pa3MHO>XXaeM CTPOKM C NOMOLLbIO CUMBOJIa *

Omneparop * MOKHO MCIOJIB30BATh JIJIsl TOTO, YTOOBI Pa3MHOKUTH CTPOKY. TTompobyiite
BBECTU B UHTEPAKTUBHBIN UHTEPIIPETATOP CACAYIONINE CTPOKU U TOCMOTPETD, UTO TOJTY-
YHUTCS:

>>> start = 'Na ' * 4 + "\n’

>>> middle = 'Hey ' * 3 + "\n'

>>> end = 'Goodbye."'

>>> print(start + start + middle + end)

N3BnekaeM CMMBOJ1 C MOMOLLbIO CUMBOJIOB [ ]

JLiist Toro uToObl MOJIYYUTh OJMH CUMBOJI CTPOKH, 3a/IaliTe cMeuenie BHYTPU KBaapaT-
HBIX CKOOOK 1oce umenu crpoku. Cmerienue nepsoro (KpaiiHero cjiesa) CUMBOJIA
pasuo 0, caexyiomero — 1 u t. 1. CMmenienue nmociennero (KpaiiHero crpaBa) CUMBOJIA
MOKeT ObITh BbIpa’ke€HO Kak —1, I109TOMY BaM He IIPHUIETCS CUUTATh, B TAKOM CJIy4ae
CMeIIeHre OCJeYIONIX CUMBOJIOB OyIeT paBHO —2, =3 1 T. 1L.:

>>> letters = 'abcdefghijkImnopgrstuvwxyz'
>>> Tetters[0]

»

>>> Tetters[1]

b

>>> letters[-1]

z
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>>> Tetters[-2]

Y
>>> Jetters[25]

z
>>> letters[5]
f

Ecuin BbI yKazkere cMeleHye, paBHoOe JJIMHE CTPOKU ik 6oJiblie (IOMHUTE, CMelle-
HuUs Jieskat B quarazone ot 0 710 ayinHbl cTpoku — 1), creHepupyeTcst UCKII0UYeHe:

>>> Jetters[100]

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

IndexError: string index out of range

Wnnexcuposanue paboTaeT 1 AT APYTUX TUTIOB TTOCTEMOBATENLHOCTEN (CTIMCKOB
1 KOPTEKEiT ), KOTOPBIE MBI PACCMOTPUM B TJiaBe 3.

[TockombKy CTPOKM HEM3MEHIEMbI, BB He MOKeTe BCTABUTH CUMBOJI HETTOCPEICTBEH-
HO B CTPOKY WJIM U3MEHUTH CUMBOJI TIO 33laHHOMY WHEKCY. [lompobyeM M3MeHUTh
caoBo Henny Ha csioBo Penny 1 mocMOTpuM, UTO TPOM30H/IET:

>>> name = "Henny'
>>> name[0] = 'P’
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'str' object does not support item assignment

BMmecTo aTOT0 BaM MPUAETCS HCI0JIb30BaTh KOMOMHAIINIO CTPOKOBBIX (DYHKIMI BPO/Ie
replace() nmu slice (ee BbI yBUAUTE COBCEM CKOPO):
>>> name = 'Henny'
>>> name.replace('H", 'P")
"Penny’
>>> 'P' + name[1:]
"Penny’

MN3BnekaeM noacTpoOKM C NOMOLLbIO
onepaTtopa [ start: end : step ]

3 cTpOKU MOKHO U3BIEYD n00CcmpoKy (IacThb CTPOKM) € MOMOIIBIO hyHKIIT STice.
Bor onipeniesisiete s11ce ¢ TTOMOIIBIO KBAZPATHBIX CKOOOK, CMETIEHNST HAYaJIa TTOJACTPOKN
start v KoHIa IOJICTPOKM end, a Tak:Ke OMIIMOHAJIBLHOTO pa3Mepa 1ara step. Hekoropbie
U3 9TUX MapaMeTPOB MOTYT GBITh HCKJIIOYEHBL. B MOICTPOKY OY/IyT BKIIOUEHBI CHMBOJIBI,
pacIosoxKeHHble HayuHas ¢ TOYKU, Ha KOTOPYIO yKa3blBaeT cMelllenue start, U 3akam-
YHBasl TOYKOH, Ha KOTOPYIO YKa3bIBaeT cMelleHue end.

O OnepaTop [ : ] m3BJIEKaeT BCIO ITOCJIe0BATEIbHOCTh OT Hayasa 10 KOHIIA.

O Oumueparop [start :] u3BJIeKaeT MOCTE0BATETLHOCTD C TOYKU, HA KOTOPYIO YKa3bIBa-
eT cMellleHue Start, 10 KoHIa.
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O OnepaTop [ : end] u3BJieKaeT IOCae10BaTeJIbHOCTh OT Hayaja A0 TOYKU, Ha KOTOpPYIO
YKa3bIBa€T CMEIICHNE end MUHYC 1.

O Omeparop [Start : end] n3BaeKaeT MOCAEAOBATEIBHOCTD ¢ TOYKH, HA KOTOPYIO
yKasbIBaeT CMelleHue start, 10 TOYKH, Ha KOTOPYIO yKa3blBaeT cMelleHue end
munyc 1.

O Oumeparop [start : end : step] U3BJIeKaET MOCJIE0BATEIBHOCTD C TOUKH, HA KOTOPYIO
yKa3blBaeT cMellleHue start, 10 TOUKH, Ha KOTOPYIO yKa3bIBaeT cMellleHue end Munyc 1,
OIlyCKas CUMBOJIBL, Ube CMEIeHNe BHYTPU IIOJCTPOKU KPaTHO Step.

Kak u panee, cMelieHne cjeBa HaIlpaBo ompesiesisteTcs Kak 0, 1 1 T. 1., a cIipaBa Ha-
J1eBO — Kak -1, -2 u T. 1. Ecoiut BB He ykaxkeTe cMerene start, hyHKIs OyaeT HCmob-
30BaTh B kKadecTBe ero 3HadeHns 0 (Hagaso cTpokn). Ecm BBI He ykaxkeTe cMelleHHe
end, hyHKIHsT 6YET UCTOMB30BaTh KOHETl CTPOKH.

Cosnaum CTPOKY, COJIEPIKAIILYIO AHTINHCKIE OYKBBI B HUKHEM PETUCTPE:

>>> letters = 'abcdefghijkImnopgrstuvwxyz'

Vcnomp3oBaHme TPOCTOTO TBOETOUNS AHATOTHYHO UCTTOTb30BAHIIO OCTE0BATETh-
HoctH 0: (11esast CTpoKa):

>>> letters[:]
"abcdefghijkTmnopgrstuvwxyz'

Bort Tak MmoxHO TMMOJIYYUTDb BCE€ CUMBOJIbI, HA4YWHas C 20-ro 1 3aKaHYNBasI mmocuaen-
HHUM:

>>> letters[20:]
"uvwxyz'

A teniepp — HaumHas ¢ 10-To ¥ 3aKaHYMBAs TOCTETHUM:

>>> Tetters[10:]
"k Tmnopgrstuvwxyz'

A rtemrepp nosryunm cuMBoJIb ¢ 12-ro mo 14-it (Python He Britouaer cumBoJI, pac-
TTOJIOKEHHBIH 11071 HOMEPOM, KOTOPBIN YKa3aH MOCJE/HUM ):

>>> Jetters[12:15]

mno

ITocsrenune Tpu cuMBoOIA:

>>> Tetters[-3:]

Xyz

B caenytoriem npuMepe Mbl HAYMHAEM co cMeltieHnst 18 1 mieM 710 4eTBepToro ¢ KOH-
1a cumBoJia. ObpaTrTe BHUMaHUE Ha PA3HUILY C MPEBILYIIMM IPUMEPOM, TI€ CTAPT
C TTO3UIUN -3 TIOJIy4aJl CUMBOJI X. B 9TOM 1puMepe KoHell nana3oHa -3 03Hav4aeT, YTO
HocaeHUM OYIeT CUMBOJI 110 afipecy -4 — W:

>>> Tetters[18:-3]
"stuvw'
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B CJIEAYIOIIEM IIPUMEPE MbI ITIOJIydYaeM CUMBOJIbI, HAYMHasA C IECTOro ¢ KOHIlA 1 3a-
KaH4nBasA TPETbUM C KOHILA:

>>> Tetters[-6:-2]
"uvwx'

Ecom BBl XO0TUTE YyBEJUUYUTD IIAT, YKAKUTE €r0 MOCJ]e BTOPOTO JIBOETOUMS, KaK I10-
KAa3aHO B HECKOJIBKUX CJIEAYIONIUX TPUMeEpPaX.
Kasxaplii cexbMOIl CIMBOJL ¢ HavasIa 0 KOHIA:

>>> letters[::7]
"ahov'

Kaskbrit TpeTuii CMMBOJI, HAUMHAS CO CMellleHus 4 1 3akanuuBast 19-M cuMBOIOM:

>>> Tetters[4:20:3]
"ehkngt’

Kask it yeTBepThiii cuMBOJI, HaunHas ¢ 19-ro:
>>> Tetters[19::4]
.

Kaskapiii g reiii cumBogt ot Havasia 710 20-ro:

>>> Tetters[:21:5]
"atkpu'

O1aTh JKe 3HaUeHMe end JOIKHO ObITh Ha €IUHUILY GOJIbIIIE, YUeM PEaTbHOE CMEIIEHNE.

U 510 eme He Bee! Ecau 3amaTh oTpuLaTe IbHbIN AT, 100e3ubiii Python Oyzer nsu-
ratbcs B 00paTHYIO CTOpoHY. B ciiemyionieM npumMepe ABMKEHE HAYMHACTCS ¢ KOHIIA
1 3aKaHYMBAETCs B HavyaJse, HU O/INH CUMBOJI He TTPOITYIIeH:

>>> letters[-1::-1]
‘zyxwvutsrgponmlkjihgfedcba'

OxkasbIBaeTcst, MOKHO JOOUTHCS TOTO JKe PE3yJIbTaTa, UCIIOJIb30BAB TAKON ITPUMep:

>>> letters[::-1]
‘zyxwvutsrgponmlkjihgfedcba'

Onmnepaius s1ice 6osiee MSATKO OTHOCUTCS K HEIIPaBUJIbHBIM CMEIEHUSIM, 4eM IIOUCK
o uHaekcy. Ecim ykasath cMeleHe MeHbIIee, 4eM Hauaio CTPOKHU, OHO Oy/er obpa-
GatbiBaTbest Kak 0, a eci yKasarh cMelieHre GoJibliee, YeM KOHeEI[ CTPOKH, OHO Oy/eT
obpaboTano kak —1. ITO MOKa3aHO B CJAEAYIONIMX IIPUMEpPax.

Haunnag ¢ —50-ro cuMBoJIa 1 10 KOHIIA:

>>> letters[-50:]
"abcdefghijklmnopgrstuvwxyz'

Hauunasg ¢ —51-ro cumBosia 1 3akanuusas —50-M:

>>> letters[-51:-50]
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Ot HayaJa 10 69-ro cumBoJIA:

>>> Tetters[:70]
"abcdefghijkImnopgrstuvwxyz'

Hauunas ¢ 70-ro cumBouia u 3akanuusasa 70-Mm:

>>> letters[70:71]

NMonyyaeM AsIMHY CTPOKMU € NnoMoLbio pyHKLUMM len()

J10 5TOro0 MOMEHTA MbI HCIIOJIb30BAJIH CIIEIUAJbHbBIE 3HAKH [TPEMTUHAHUS BPOJIE +, 4TOOBI
MaHHITYJIMPoBaTh cTpokami. Ho cyiiecTByeT He Tak ysk MHOTO OJO0OHBIX (YHKIIHIA.
Termepb MBI HaUHEM HCTIOIB30BATh HEKOTOPbIE BCTpOeHHbIe ynkyuu Python: nmemno-
BaHHBIE (DparMEeHTHI KO/[a, KOTOPBIE BLITIOHSIOT OTIPe/leIeHHBIE OTIEPAINH.

Oynkiust 1en() MOACYUTBIBAET CUMBOJIBI B CTPOKE:

>>> Tlen(letters)
26

>>> empty =
>>> Ten(empty)
0

Bbr MoskeTe ncosib3oBath hyHKIMIO 1en() U 715 IPYTUX TUTIOB TIOCTIE/I0BATELHO-
CTell, YTO TTOKa3aHo B IJ1aBe 3.

Paspensiem cTpoky ¢ noMmowbto pyHkuum split()

B otimmune ot dynkium 1en() HeKOTOPbIe (GYHKIIMHU XapaKTEPHBI TOJBKO /I CTPOK.
JLjts1 TOTO uTOGBI UCTIOJIB30BATH CTPOKOBYO (DYHKIIHIO, BBEIUTE UMSI CTPOKHU, TOUKY, UMSI
(byHKIIIYT U apeymenmbt, KOTOPbBIE HYKHBI QYHKITUN: CTPOKA . QyHKuug (aprymenTs). boee
mopO6GHO O (DYHKITHSIX MBI GyIeM TOBOPUTD B pasjesie « DyHKIUI» TIaBbl 4.

BbI MoKeTE MCMOMB30BATh BCTPOCHHYIO (QYHKIMIO sp1it(), 4T06bI pasbuTh CTPOKY
Ha cnucox HeGOMBIIIX CTPOK, OCHOBBIBASACH HA pasdeiumene. Co CIUCKAMU BbI TTO3HA-
KOMUTECH B cJiezyioneii riase. CIMCOK — 3TO MOCAeI0BATEbHOCTD 3HAYCHWH, pasjie-
JICHHBIX 3alISITHIMU U OKPY/KEHHBIX KBAJ[PATHBIMU CKOOKAMIL:

>>> todos = 'get gloves,get mask,give cat vitamins,call ambulance’
>>> todos.split(',")
['get gloves', 'get mask'., 'give cat vitamins', 'call ambulance']

B mpeapiaymem mpuMepe cTpoka nMesa st todos, a CTpoKoBast PYHKITHS Ha3bIBAIACh
split() u mosmyvasna oquu aprymenT ', '. Ecim Bbl He ykaskeTe paszenuteiib, GyHKIINA
split() 6yer uConb30BaTh JTI0OYIO MOCAE0BATEIHHOCTD TPOOEIIOB, 2 TAKIKE CUMBOJIBI
HOBOH CTPOKH 1 TabyJISIIIO:

>>> todos.split()
['get', 'gloves.get', 'mask.give', 'cat', 'vitamins.call', 'ambulance']
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Ecuu BBI BbI3bIBaeTe (yHKIHIO Sp11t 6e3 apryMeHTOB, BaM BCE PABHO HYKHO I00ABJISATH
KpyTJibie ckoOKM — uMeHHo Tak Python ysmaer, 4To BbI BbI3bIBacTE (QDYHKIIUIO.

O6beanHseM CTPOKM C NOMOLbIO (PyHKLUMM join()

Jl7151 Bac He JIOJIKEH CTATh BEJIMKUM OTKPBITHEM TOT (hakT, 4To (DyHKIMA join() sSBiger-
Cs IIPOTUBOIOJIOKHOCTBIO (DyHKIMK SP11t(): oHAa 0ObeAUHIET CIIMCOK CTPOK B OJHY
CTpOKy. BbI30B (hyHKITNU BBITJISANT HEMHOTO 3aIlyTAHHO, TTOCKOJIBKY CHAvYasa BbI yKa-
3bIBAETE CTPOKY, KOTOPast O0bEIMHSIET OCTANBHBIE, 2 3aTEM — CITHCOK CTPOK /11T 00 beIH-
HeHud: string.join(list). Jlusg Toro yTo6bl 0ObeAMHUTD CITUCOK CTPOK lines, pasuenus
WX CUMBOJIaMM HOBOW CTPOKH, BaM HY:KHO Hamucatb '\n'.join(lines). B ciemytomem
mpuMepe Mbl 00bEIMHIM HECKOJIBKO UMEH B CITMCOK, PasjieJIeHHBIN 3aISITHIMU U TIPO-
Geam:

>>> crypto_list = ['Yeti', 'Bigfoot', 'Loch Ness Monster']
>>> crypto_string = ', '.join(crypto_Tlist)

>>> print('Found and signing book deals:', crypto string)
Found and signing book deals: Yeti, Bigfoot, Loch Ness Monster

Pa3BnekaeMcs co CTpOKaMu

Python comepsxut Gosbimoit Habop GyHKIMIT 11t pabOTHI CO CTpOKaMu. PacecMoTpuM
OPUHIKT PabOThI CAMBIX PACTIPOCTPAHEHHBIX M3 HUX. OOGBEKTOM /1T TECTOB CTAHET
CJIeLyIOIIast CTPOKA, CofiepKaIiiast Teket becemepTroro cruxorsopenust What Is Liquid?
Mapraper Kapenguin (Margaret Cavendish), rpaduan Hookacir:

>>> poem = ''"'All that doth flow we cannot Tiquid name
Or else would fire and water be the same;

But that is Tiquid which is moist and wet

Fire that property can never get.

Then 'tis not cold that doth the fire put out

But 'tis the wet that makes it die, no doubt."'"’

Jlist Havasna moxyunm niepBbie 13 cMMBOJIOB (MX CMEIIeHUs JIeKaT B IMana30He
ot 0 10 12):

>>> poem[ :13]
'A11 that doth’

CKOJIBKO CUMBOJIOB COZIEPKUT 3TO cTrxoTBoperue? (IT1pobesbl 1 CUMBOJIBI HOBOIA
CTPOKM YYUTBIBAIOTCS. )

>>> len(poem)
250

Hauunaercst iu cruxorBopenue ¢ 6ykpocoueranus Al1?

>>> poem.startswith('All")
True
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3akaHuuBaeTcs Ji OHO OykBocoueTanueM That's all, folks!?

>>> poem.endswith('That\'s all, folks!")
False

Haiizem cmernenne nepBoro BKIIOUEHMST cioBa the:

>>> word = 'the’
>>> poem. find(word)
73

A Temepb — MOCHETHETO:

>>> poem.rfind(word)
214

CKoJIbKO pas BeTpedaercs: TpexOyKBeHHOe codeTanue the?

>>> poem.count (word)
3

SIBJIAIOTCS JTU BCE CUMBOJIBI CTUXOTBOPEHUsT OyKBaMU UJtn 1uppamu?

>>> poem.isalnum()
False

HeT, B CTUXOTBOPEHNUN UMEIOTCA €1I€ 1 3HAKU ITpernHanmsAd.

Perncrp v BbipaBHMBaHue

B aToMm paszese MBI PACCMOTPHUM e€l1le HeCKOIbKO IIPUMEPOB NCIOTh30BAHNS BCTPOEH-
HBIX QYHKIMIL. B KauecTBe MOJ0NBITHOIM BhIGEPEM CJIEAYIONIYIO CTPOKY:

>>> setup = 'a duck goes into a bar...'
VY anum cuMBOJI <. » ¢ 000UX KOHIIOB CTPOKU:

>>> setup.strip('.")
"a duck goes into a bar'

MOCKObKY CTPOKM HEM3MEHSIEMbI, HW OfIMH U3 STUX NMPUMEPOB HE U3MEHSET CTPOKY setup. Kaxapbii
npvMep NpocTo 6epeT 3HayeHre nepeMeHHoN setup, BbINOHAET HaA HAM HEKOTOPOE AENCTBYE,
a 3aTeM BO3BPALLAET pe3y/bTaT Kak HOBYIO CTPOKY.

HaruiiieMm miepBoe ¢JioBo ¢ GOJIBINON GYKBBI:

>>> setup.capitalize()
"A duck goes into a bar...'

Haruiiem Bee cioBa ¢ 60IbIION OYKBBI:

>>> setup.title()
‘A Duck Goes Into A Bar...'
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3amuiieM Bee ¢J10Ba OOJIbIINMUI 6YKB8.MI/II

>>> setup.upper()
"A DUCK GOES INTO A BAR...'

3armiIneM Bce CJI0Ba MAJTIEHbKUMU 6yKBaMI/IZ

>>> setup. Tower()
"a duck goes into a bar...'

CMeHUM perucTpbl OyKB:

>>> setup.swapcase()
'a DUCK GOES INTO A BAR...'

Tenepsb Mbl opaboTaem ¢ HYHKIUSIMU BbIpaBHUBaHUst. CTPOKA BHIPAaBHUBAECTCS
BHYTPU 3aJaHHOI0 KoJrmuecTBa pobesios (B gaHHoM npumepe 30).
OtreHTpyeM CTPOKY B TipoMeskyTKe u3 30 pobesios:

>>> setup.center(30)
" a duck goes into a bar. ..

BripoBHsieM ee 110 JIeBOMY Kpalo:

>>> setup.1just(30)
"a duck goes into a bar. ..

A Terepb 110 TIPaBOMY:

>>> setup.rjust(30)
a duck goes into a bar...'

O dopmaTupoBaHUU U MPeOGPA3OBAHUN CTPOK MbI Gojiee MOAPOOHO TTOTOBOPUM
B rase 7. TaM Taxske OyIeT 3aTPOHYTO UCIIOAb30BaHKUe CUMBOJIA % 1 pyHKImu format ().

3aMeHsieM CMMBOJ1bl C noMoLbio pyHKUMK replace()

Bbl MoskeTe uciosib3oBath (yHKIUIO replace() s TOro, YTOObI 3aMEHUTH OLHY IO/
CTPOKY Jipyroii. Bur iepesaete B 3Ty (DYHKITHIO CTApyIo OJACTPOKY, HOBYIO TIOJICTPOKY
1 KOJIMYECTBO BKITIOUEHUI CTApOH TIOJICTPOKH, KOTOPOE HY>KHO 3aMeHUTh. Eciii BbI o11y-
CTHTE TIOCJIEIHUI apryMeHT, OYIyT 3aMeHeHbI BCe BKJIIOUeHMs. B 9TOM nprMepe coBiia-
JIaeT € 33J]aHHBIM 3HAUEHNEM U 3AMEHSIETCST CIIe/IyIOIast CTPOKa:

>>> setup.replace('duck’, 'marmoset"')
"a marmoset goes into a bar...'

3amennm Mmakcumym 100 BrITIOUEHMIA:

>>> setup.replace('a ', 'a famous ', 100)
"a famous duck goes into a famous bar...'

Ecuin Bbl TOUHO 3HaeTe, KaKy1o HOJCTPOKY UJIH [TOJICTPOKU XOTUTE U3MEHUTD, (DyHKIIHS
replace() craner /st Bac xopommm Beibopom. Ho GyzbTe octoposkhb. Bo Bropom mpu-
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Mepe, e ObI MbI 3aMEHUIIN CTPOKY U3 O/THOTO CUMBOJIA '@, 2 HE CTPOKY U3 JIBYX CUMBO-
JIoB "a " (mocie a uzget mpobest), Mbl Obl 3aMEHIIN CUMBOJIBL '@ 1 B CEPEIUHE CJIOB:

>>> setup.replace('a", 'a famous', 100)
"a famous duck goes into a famous ba famousr...'

VHora BaM Hy:KHO YOEAUThCsI, YTO MOACTPOKA SIBJISETCS LeJIbIM CJIOBOM, HAUaJI0M
CJI0Ba U T. . B aTux ciayuasx nmonamo0satTcs pezyisapuovie svipaxcenus. OHu moapoOHO
OIIMCAHBI B TJIaBe 7.

Bonblue AeNCTBUA CO CTPOKaAMMU

B Python nmeercst ropasmo 6oJbiiie hyHKIUI 11t paGOThI CO CTPOKAMM, YeM 51 ceifuac
onucasn. Hekotopble 13 HUX Mbl PACCMOTPUM B CJIEAYIONINX TJIaBaX, HO BbI MOKETE Haii-
TU OIKICAHWS UX BCeX B cTaHAapTHON nokyMenTaiuu (http://bit.ly/py-docs-strings).

ynpaXHeHus

B s10ii ri1aBe 6b1m1 TIoKas3aHbl aToMbl Python: umcora, cTpoku 1 iepemMerHbie. BurmorHmm
HECKOJIbKO HEOOJIBINUX YIIPAKHEHUN 110 paboTe ¢ HUMU € MOMOTIbIO MHTEPAKTHBHOTO
WHTEPIIPETATOPA.

1. Ckombko cexynz B yace? Vcrnomnb3yiiTe MHTEPAaKTUBHBIN WHTEPIIPETATOP KaK KaJlh-
KYJISITOP ¥ YMHOKbTE KOJIMYIeCTBO ceKyH 1 B MuHyTe (60) Ha KOM4ecTBO MUHYT B Uace
(toxe 60).

2. IlpucsoiiTe pe3yabTaT BEIYUCICHUS TPEBIYIIET0 3a/IaHus (CEKYH/IBI B Uace) mepe-
MEHHOM, KOTOpast Ha3bIBaeTcs seconds_per_hour.

3. Cxoubko cekyn/| B cyTkax? Vcenosbayiite mepemennylo seconds _per_hour.
CHoBa mocuynTaiiTe KOJMYECTBO CEKYH/I B CYTKAX, HO HA 3TOT Pa3 COXPAaHUTE Pe3yJIb-
TaT B IepeMeHHOoN seconds_per day.

5. Pasjiesure 3HaueHne nepeMeHHoi seconds_per day Ha 3HaYeHHe IIEPEMEHHON seconds_
per_hour. Vcnosp3yiiTe esierue ¢ maBaiornieit Toukoi (/).

6. PaspenuTe 3Hauenme nmepeMeHHOU seconds per day Ha 3HauYeHWE TTEPEMEHHON
seconds_per_hour. criosbayiite 1iesiouncientoe jgesenve (//). CoBragaer o noJy-
YEHHBIN Pe3yJbTaT C OTBETOM Ha IIPebIAyIlee YIIPaKHEeHUe, eCJIU He YIUThIBATDH
CUMBOJIBI . ( B KOHI[E?



HanonHexnue Python:
CMUCKUN, KOPTEXM,
C/I0Bapu U MHOXXeCTBa

B riaBe 2 Mbl Hayanu ¢ 6a30BBIX TUIIOB AaHHBIX Python: OyeBbIX sHaUeHMIA, 1I€T0UNC-
JICHHDBIX 3HAUEHU, YrCes ¢ TIaBaloniell TOUKOl u cTpoK. Ecyu npecTaBadaTh nX Kax
aTOMBI, TO CTPYKTYPBI IAHHBIX, KOTOPbIE Mbl PACCMOTPUM B 3TOH IJ1aBe, MOXKHO Ha3BaTh
MoJieKyiamMi. Tak 1 ecTh: Mbl 00bEeANHIM 9TH Oa30BbIe TUIIBI B 00JIee CIOKHBIE CTPYK-
TypbL Bl Oy1eTe UcIoib3oBaTh UX KasK/blil ieHb. BobInas yacth paboThl IPOrpaMMHUCTa
npezcrasisger coboi paszeieHne U CKAeUBaHNe JaHHbIX B KOHKPETHbIE (DOPMbI, II0ITO-
My ceifyac BBl Y3HAETE, KaK IM0JIb30BAThCSI HOKOBKAMU M KJIEEBBIMH IMUCTOJIETAMU.

CnnCKM 1 KOpTeXxu

BOJIbIIMHCTBO A3bIKOB IPOrPAMMUPOBAHUS MOTYT IIPEACTABJIATD IIOCIEI0BATEILHOCTh
B BuJie 00BEKTOB, IPOUHIEKCUPOBAHHBIX € IIOMOIIBIO UX IIO3UIIAU, BHIPAKEHHOMN L[EJIbIM
YHCJIOM: TIEPBbIA, BTOPOH U jlajiee 10 MOCIeHET0. Bbl yske 3HAKOMBI CO cmpoKamu, OHU
SBJISIOTCS TIOCJIE0BATEBHOCTSIMI CUMBOJIOB. BbI yske HEMHOTO 3HAKOMBI CO CITCKAMHM,
OHM SIBJISIIOTCST TTOCJIEA0BATENBHOCTSIMU, COJIEPIKAIMMI TAHHBIE JII0OOT0 THIIA.

B Python ects elite e CTPYKTYPbI-TIOCIE0BATEILHOCTI: Kopmedcu v cnucku. OHu
MOTYT COJePKaTh HOJb WK OoJiee 21eMEHTOB. B OT/InuMe OT CTPOK 9JIEMEHTHI MOTYT
ObITh pasHbIX THIIOB. DAKTUYECKU KAKIBII 9JIEMEHT MOXKET OBITH JiH0ObIM 0OBEKTOM
Python. 310 1103BOJIsIET CO3aBATh CTPYKTYPHI JTH000# CITOKHOCTH ¥ TIYOUHBI.

[Touemy sxe B Python nmerorcs kak criucku, Tak u Kopresxu? Koprexu neusmensemol,
KOIJIa BbI IPUCBAMBAETE KOPTEXKY HIEMEHT, OH «3alleKAeTCsi» 1 HOJIbIIE HE U3MEHSIETCSI.
CIHCKY Ke MOJCHO VIBMEHSITh — MO00ABJISITh ¥ YAAJISATh 9JIEMEHTBI B JT1000#1 yI0OHbII
MOMEHT. $I OKaKy BaM MHOKECTBO [IPUMEPOB IPUMEHEHUs 000UX TUIIOB, C/IE/IaB aKIIEHT
Ha CIIHCKaX.

Bbl MO/ criblLLaTh 1Ba BO3MOXHBIX BapuaHTa npousHoLLeHus cnosa tuple (kopTex). Kakoit xe u3
HUX SIBNSETCS NpaBUIbHLIM? ECIN Bbl OTBETUTE HEMPaBWILHO, CTaHYT /M Bac Ha3blBaTb MNO3epoM?
He BonHyiTech. MBMAO BaH PoccyMm, cosaaTens sidblka Python, Hanucan (http://bit.ly/tupletweet):
«$ npomsHowy cnoBo tuple kak too-pull Mo noHeaenbHWKaM, cpeaam v NATHULAM 1 kak tub-pull —
o BTOpHWKaM, YeTBepram n cybbotam. B BockpeceHbe s BoobLLE O HUX HE FOBOPIO :)».
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Cnuckm

Crmckn CJIysKaT JIJIs1 TOT O, 4TOOBI XpPaHUTb 00BEKTHI B OIIpeae/IEHHOM ITOPAJIKE, ocoben-
HO eCJin TTOPAAOK MJIN COAEPKUMOE MOTYT USMEHATHCA. B otimane ot CTPOK CIIMCOK
MOKHO U3MeHUTh. Bbl MOKeTe N3BMEHUTH CIIMCOK, [IO68.BI/ITb B HEro HOBbIE 2JIEMEHTDI,
a TaKyKe yJIaJUTh UJN Iepe3alincaTtb CyluleCTBYIOIE. O,ZIHO 1 TO K€ 3HaUYCHHE MOKET
BCTPEYATHCA B CITMCKE HECKOJIBKO pas.

Co3aaHue CNUMCKOB C NOMOoLbIo onepaTtopa []
nnu metopaa list()

CIMCOK MOKHO CO3/1aTh 13 HYJIA UJIn 6oaee 9JIEMEHTOB, Pa3/ICJICHHBIX 3aIIATBIMI 1 3a-
KJIIOYEHHBIX B KBa/[paTHbIE CKOOKU:

>>> empty 1ist = [ ]

>>> weekdays = [ 'Monday'. 'Tuesday'. 'Wednesday'. 'Thursday'. 'Friday"']
>>> pig pirds = ['emu', 'ostrich', 'cassowary']

>>> first names = ['Graham', 'John', 'Terry', 'Terry', 'Michael']

Kpowme Toro, ¢ momotipio hyHKINHN 115t () MOXKHO CO3/1aTh IMYCTOH CITUCOK:

>>> another_empty Tist = Tist()
>>> another_empty 1ist
(]

B pa3gene «BknoyeHns» rnasbl 4 MoKasaH elue oanH cnocob co3aaTh CUCoK, KOTOprlZ Ha3blBa-
€TCA BKJTIOYEHMEM CMUCKa.

Tousbko crimcoxk weekdays HCTIOJIB3YeET TOT (hAKT, YTO JIEMEHTDI CTOST B OTIPE/IeTIEHHOM
nopsizike. Crincok first _names mokaspiBaet, 4TO 3HAUEHMSI HE JIOJUKHBI ObITh YHUKAIb-
HBIMU.

ECnn Bbl XOTUTE pasMeLlaTh B MOC/IEA0BATENbHOCTM TOMLKO YHUKA/IbHBIE 3HAYEHUs!, MHOXECTBO
(set) MOXET OKas3aTbCs NyYLLVM Bap1aHTOM, YeM CrMCOK. B npeabiayLueM npumMepe cnncok big_birds
BrOJIHE MOXET 6bITb MHOXECTBOM. O MHOXXECTBaX Bbl MOXETE MPOYECTb AaNee B 3TOI r/aBe.

Mpeo6pa3oBaHue ApyrMx TMNOB AaHHbIX B CIIUCKU

c noMoLbro PyHkuum list()
DOyuxrms 11st() mpeobpasyeT ApyTHe TUITHI JAHHBIX B CIIUCKU. B ciremytoriem mpumepe
CTPOKa MpeobpasyeTcst B CIIUCOK, COCTOSIIII 13 OTHOCUMBOJIBHBIX CTPOK:

>>> Tist('cat")
['c", "a", 't']
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B atom nipumepe xopmedic (3TOT THUTI MBI PACCMOTPHUM CPasy MOCJIe CITUCKOB) TPeod-
pasyeTcs B CIIUCOK:
>>> 3 tuple = ('ready’, 'fire', 'aim")
>>> Tist(a_tuple)
['ready'., 'fire', 'aim']

Kak s ynomuHas B mogapaszesie «PaszensieM cTpoky ¢ romornibio dyHkimu split()»
paszena «CTpoKu» TJIaBbl 2, MOJKHO HUCIOIb30BaTh (GyHKIMIO sp1it(), uro6er mpeobpa-
30BaTh CTPOKY B CITMCOK, YKa3aB HEKYIO CTPOKY-Pa3/IeTUTEb:

>>> birthday = '1/6/1952"
>>> birthday.split('/")
['1', '6", '1952']

YrTo, ecTi B OpUTUHAJIBHON CTPOKE COAEP;KUTCS HECKOJIBKO BKJIIOUEHUN CTPOKHU-
pazzesuress noapsiz? B aToM ciydae B KaueCcTBe 3JIeMEHTA CITMCKA BbI TOJTYYHUTE ITyCTYIO
CTPOKY:
>>> splitme = 'a/b//c/d///e’
>>> splitme.split('/")

['a', 'b", "', ‘¢, d, e

EcJmi 6bI BBI HCTTOIB30BAIIN PA3IETNUTENb //, COCTOSIIIII U3 IBYX CHMBOJIOB, TO TIOJTY-

yuiu Obl CJIEAYIONINNA Pe3yIbTart:

>>> splitme = 'a/b//c/d///e’
>>> splitme.split('//")
>>>

['a/b", 'c/d", '/e']

NMonyuyeHune anemMeHTa C NOMOLLbIO
KOHCTpYKUumn [cMeLlleHune]

Kak n gns CTPOK, BbI MOJKETE N3BJI€YDb O/IHO 3HAYECHUE U3 CITMCKA, YKa3aB €T0 CMEIICHUE:

>>> marxes = [ 'Groucho', 'Chico', 'Harpo']
>>> marxes[0]

"‘Groucho’

>>> marxes[1]

‘Chico’

>>> marxes[2]

"Harpo'

On4Th Ke, Kak U B cJIydae co CTPOKaMU, OTPUIATEIbHbBIC WHIIEKCHI OTCUUTHIBAIOTCS
€ KOHIIA CTPOKU:

>>> marxes[-1]
"Harpo'
>>> marxes[-2]
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"Chico’

>>> marxes[-3]
"Groucho’

>>>

CMellieHne J0/MKHO 6biTb KOPPEKTHBIM 3HAUEHWEM AJIst CMMCKA — OHO MPEACTaBAET cobol no-
3ULMI0, Ha KOTOPOW PacrofiaraeTcs NPUCBOEHHOE paHee 3HayeHue. ECn Bbl YKaXeTe Nosuumio,
KOTOpasi HaXoAUTCS Nepes CrIMCKOM WK Nocne Hero, 6yaeT creHepupoBaHO UCKtoYeHre (oWwn6-
Ka). Bot uto cnyuutcs, ecnm Mbl monpobyem nonyumntb wectoro 6pata Mapkc (Marxes) (cMelleHve
PaBHO 5, eC/M CUMTaTb OT Hy/sl) UK XKe NATOro nepes CrvckoM:

>>> marxes = ['Groucho’, 'Chico', 'Harpo']
>>> marxes[5]
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
IndexError: list index out of range
>>> marxes[-5]
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
IndexError: list index out of range

CnucKM cnMckKoB

Crmckn MOTYT CO/ZIEPsKATDb 3JIEMEHTDBI PA3JIMYHBIX TUIIOB, BKJIIOYas /IpyTrre CIIMCKU, 4YTO
IIOKa3aHOo JaJiee:

>>> small _birds = ["hummingbird", 'finch']

>>> extinct_birds = ['dodo’, 'passenger pigeon', 'Norwegian Blue']
>>> carol_birds = [3, 'French hens', 2, 'turtledoves']

>>> 311 birds = [small birds, extinct birds, 'macaw', carol birds]

Kak ske Gy/ieT BBITJISIETh CIIMCOK CUcKoB all_birds?

>>> 311 _birds
[['hummingbird', 'finch'], ['dodo', 'passenger pigeon', 'Norwegian Blue'], 'macaw’,
[3, "French hens', 2, "turtledoves']]

Bsrasgnem Ha ero rnepBbiil 2J1eMeHT:
>>> 311 birds[0]
[ "hummingbird", 'finch']

[TepBbiil a/1eMeHT SIBJSIETCS CIIMCKOM — 39TO CHUCOK small _birds, oH ykazan kak
NepBbIi asieMeHT crucka all birds. Bel MoskeTe forajarbest, 4eM sBJsIeTCsI BTOPOU
DJICMEHT:

>>> 311 birds[1]
['dodo', 'passenger pigeon', 'Norwegian Blue']
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ITO BTOPOH YKa3aHHbIN HAMU aJ7IeMeHT, extinct_birds. Ecim HyskHO Oy YnTh 11epBbIit
3JIEMEHT CIIMCKa extinct_birds, MbI MOJKEM M3BJICYD €T0 U3 CIICcKa all_birds, ykasas Ba
HHJIEKCA:

>>> 311 birds[1][0]
"dodo’

WNnpexc [1] ccpmaetcs Ha BTOPOH aJieMeHT crvcka all_birds, a [0] — Ha nepBbIit
JJIEMEHT BHYTPEHHET O CIIMCKa.

N3MeHeHue 3/1eMeHTa C MOMOLLbIO
KOHCTpYKUumn [cMeLlleHune]

ITo anasoruu ¢ IOJIy4€eHUEM 3HAYEHU CITMCKa C ITIOMOIIbIO €Ir0 CMEIEHN Bbl MOKETE
NU3MECHUTD 3TO 3HAUYCHUCEC:
>>> marxes = [ 'Groucho', 'Chico', 'Harpo']
>>> marxes[2] = 'Wanda’
>>> marxes
['Groucho', 'Chico", 'Wanda']

O1daThb 3Ke cMellleHne 0KHO ObITh KOPPEKTHBIM JIJI 3aIlaHHOr'O CIINCKA.

Bbl He MOzKeTe UBMEHUTD TAKUM CIIOCOOOM CUMBOJI B CTPOKE, IOCKOJIbKY CTPOKHU He-
N3MECHICMbI. CHI/ICKI/I K€ MOJKHO UBMECHUTD. MO}KGTe NU3MCHUTD KOJIMYECCTBO 3JIECMCHTOB
B CITMCKE, a TaK;Ke CaM1 3JIEMEHThI.

OTpexxbTe Kycouek — U3BJieYeHUe 3JIEMEHTOB
C NOMOLLbIO ANAaNa30oHa CMeLleHU!

Mo:KHO U3BJIEYDb U3 CIIUCKA IIOAI10C/IeJ0BATEJIbHOCTD, MCITIOJIb3OBAB pas&eﬂenue Cnucka.

>>> marxes = [ 'Groucho', 'Chico,' 'Harpo']
>>> marxes[0:2]
['Groucho’, 'Chico']
Taxoit pparMeHT crcka TaksKe SBISETCS CITUCKOM.
Kax u B ciryuae co ctpokamu, 1pu pasjiesieHu MOKHO TIPOITyCKaTh HEKOTOPbIE 3Ha-
yeHusd. B ciemyroreM mprumepe Mbl U3BJI€UeM KasK/[bIH HEYETHBII 9JIEMEHT:

>>> marxes[::2]
['Groucho', 'Harpo']

Temeps HauHEM C IIOCIEAHErO dIeMEHTa U OYIeM CMEIaThCs BJIEBO Ha 2:

>>> marxes[::-2]
['Harpo', 'Groucho']
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n HaKOHEIL, paCCMOTPHUM IIpHEM NMHBEPCUU CITUCKA:

>>> marxes[::-1]
['Harpo', 'Chico', 'Groucho']

[lo6baBneHmne 3aneMeHTa B KOHEeL, CN1UCKa
Cc noMmoulbro MeToaa append()

TpaauuuoHHbIi crnocod 1oOaBIeHUs SJIEMEHTOB B CIIMCOK — BBI30B MeToza append(),
4T00bI 106aBUTH UX B KOHEII CIIUCKA. B IpeabIAyIIuX IpUMepax Mbl 3a0bLIK O Zeppo, HO
HUYETO CTPAITHOTO He CJYUIUIIOCH, TOCKOJIBKY CIUCOK MOKHO U3MEHUTh. Jl00aBuM ero
IpsIMo ceifuac:

>>> marxes.append('Zeppo"')
>>> Marxes
['Groucho', 'Chico', 'Harpo', 'Zeppo'l]

O6beanHseM cnUckM ¢ noMoLwbio Metoaa extend()
WJKn onepartopa +=

MoskHO 06BEANHUTD OJIUH CIIMCOK € IPYTUM € TOMOTIThIo MeTozia extend(). Tlpeamoo-
JKVM, 9TO TOOPBII YeJIOBEK Jajl HaM HOBBIN CIIUCOK OpaTbeB Mapkc, KOTOPBIN Ha3biBa-
ercst others, u Mbl XOTHM JIOOABUTDH €r0 B OCHOBHOI CITUCOK Marxes:

>>> marxes = ['Groucho', 'Chico', 'Harpo', 'Zeppo']

>>> gthers = ['Gummo', 'Karl']

>>> marxes.extend(others)

>>> marxes

['Groucho", 'Chico', 'Harpo', 'Zeppo', 'Gummo', 'Karl']

MoskHO TaK:Ke UCTIOJIb30BaTh oreparop +=:

>>> marxes = [ 'Groucho", 'Chico', 'Harpo', 'Zeppo']

>>> others = ['Gummo", 'Karl']

>>> marxes += others

>>> marxes

['Groucho', 'Chico', 'Harpo', 'Zeppo', 'Gummo', 'Karl']

Ecam 661 MBI UCITOIB30BaIM MeTo append(), crmcok others 6oL ObI 100aBJIEH Kak
00UH 3JIEMEHT CITICKA, BMECTO TOTO YTOOBI OOBEIMHUTD €0 3JIEMEHTBI CO CITUCKOM Marxes:

>>> marxes = ['Groucho", 'Chico', 'Harpo', 'Zeppo'l]

>>> others = ['Gummo", 'Karl']

>>> marxes.append(others)

>>> marxes

['Groucho', 'Chico', 'Harpo', 'Zeppo', ['Gummo', 'Karl']]
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ITO CHOBA IEMOHCTPUPYET, YTO CIIMCOK MOKET CO/IePIKATh 3JIeMEHTBI Pa3HbIX THIIOB.
B atom cirydae — yeTbIpe CTPOKHU M CITUCOK U3 BYX CTPOK.

[No6aBneHune aneMeHTa C NnoMoLbio hyHKLUMM insert()

Oyuxiwst append() 106aBIsIET 3JEMEHTDI TOJIBKO B KOHeI[ ciiicKa. Korma Bam HyKHO
M06ABUTH BJIEMEHT B 3aJ[aHHYI0 MO3UIIUIO, UCIOJIB3YHTe GyHKINIO insert(). Eciu BbI
yraskere mosuinio 0, smemeHT Gy/er 106aBIeH B HaYasIo cricka. Eciiu mosuiius Haxo-
IIATCA 3a IIPeleIaMu CIIMCKA, 9J1eMeHT OyieT 100aBeH B KOHEIl CIIUCKA, KaK U B CJIydae
¢ pyHkmeii append(), moaToMy BaM He HY’KHO GECIIOKOUTBCS 0 TOM, 4To Python crene-
PUPYET MCKJII0YEeHHE:

>>> marxes.insert(3, 'Gummo")

>>> Marxes

['Groucho’, 'Chico', 'Harpo', 'Gummo', 'Zeppo']

>>> marxes.insert(10, 'Karl")

>>> marxes

['Groucho', 'Chico', 'Harpo', 'Gummo', 'Zeppo', 'Karl']

YpaneHve 3afaHHOro 3/1eMeHTa
¢ noMouybto pyHkuum del

Hamm koHCyIBbTaHTBI TOJIBKO YTO TPOHGMOpMUPOBaIN HAC 0 ToM, 4To ['ymmo (Gummo)
6611 oHUM 13 GpatheB Mapkc, a Kapa (Karl) — He 6b11. OTMEHUM TIOCJIETHUN BBOJ:

>>> del marxes[-1]
>>> marxes
['Groucho', 'Chico', 'Harpo', 'Gummo', 'Zeppo']
Korna Bbl ynansiere 3aJlaHHBIN 3JIEMEHT, BCE OCTAJIbHbBIE AJIEMEHTBI, KOTOPBIE HLYT
CJIEIOM 32 HUM, CMENIAIOTCsI, YTOOBI 3aHITh MECTO YAAJIE€HHOIO JIEMEHTa, a JJIMHA CIIU-

CKa YMEHbIIACTCA Ha CAMHUILY. Ecnm BB yaamanre "Ha I'po 'u3 HOCJIe,ZIHeI)JI Be€pcuu CIincCKa,
TO IIOJIy4YNTE TaKoi pe3yJabTar:

>>> marxes = [ 'Groucho', 'Chico', 'Harpo', 'Gummo', 'Zeppo']
>>> marxes[2]

"Harpo'

>>> del marxes[2]

>>> marxes

['Groucho', 'Chico', 'Gummo', 'Zeppo']

>>> marxes[2]

"Gummo'

del saBnsetcs onepaTtopom Python, a He MeToAOM cnucka — Henb3s Hanucatb marxes[-2].del().
OH NOXO0X Ha MPOTVBOMOMIOXKHYIO MPUCBaNBaHWIO (=) onepaumio: OTKpennseT UMs OT obbekTa
Python v MoxeT ocBo60AMTL NamMsiTb 06BEKTA, €CNIN 3TO MMS SIBNISNIOCh MOCNEAHEN CCbINKON Ha
Hee.
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YpaneHue 3sieMeHTa Nno 3Ha4YeHUro
c noMoubo PyHKLUM remove()

Ecan BBI HE 3HaeTe TOUHO MJIM BaM BCe paBHO, B KaKoI IIO3UIINU HAXOAUTCA 9JIEMEHT,
UCTIONb3YiiTe (PYyHKIUIO remove (), 4ToOBI yAaIUTh ero 1o 3Hadennio. Ilpomaii, Tymmo:
>>> marxes = ['Groucho", 'Chico', 'Harpo', 'Gummo', 'Zeppo']

>>> marxes.remove( ' Gummo")

>>> marxes
['Groucho", 'Chico', 'Harpo', 'Zeppo']

NMonyyeHue 3afaHHOrO 3J/1IEMEHTAa M ero yaaseHume
¢ nomouubro pyHkuuun pop()

Bbl MOsKeTe TTOJIyInTb 3/1EMEHT U3 CITUCKA U B TO JKe BPEM:I YAAIUTb €r0 C TOMOIIBIO (DYHK-
1n pop (). Ecuin BbIzoBete hyHKIMIO pop() 1 yKaxKeTe HeKOTOPOe CMellleHre, OHA BO3BPATUT
9JIEMEHT, HAXOATIMICS B 3a[aHHOI O3UIUH; €CJIM apTYMEHT He YKasaH, Gy/IeT UCoIb30-
Bano 3Hayenue —1. Tak, Bb130B pop(0) BepHET rOJI0BHON (HaYaIbHbII ) 2JIEMEHT CITUCKA,
a BBI30B pop () min pop(-1) — XBOCTOBOH (KOHEYHBII ) 9JIEMEHT, KaK MOKa3aHO JlaJiee:

>>> marxes = [ 'Groucho', 'Chico', 'Harpo', 'Zeppo']
>>> marxes.pop()

"Zeppo’

>>> marxes

['Groucho", 'Chico", 'Harpo']

>>> marxes.pop(1)

‘Chico’

>>> Marxes

['Groucho", 'Harpo']

MpuLLNO BpeMsi KOMMbIOTEPHOrO XaproHa! He BONHyiTeCh, 3TOro He 6yAeT Ha UTOrOBOM 3K3aMe-
He. Ecnu Bbl cnone3yete @yHkumio append(), UTobbl 406aBUTb HOBbIE N1EMEHTBI B KOHEL, CncKa,
1 byHkumto pop(), 4To6bI yAaNWUTb M3 KOHLI@ 3TOMO XKe CucKa, Bbl peanusyeTte CTPYKTYPY AaHHbIX,
n3BecTHyto kak LIFO (last in, first out — «nocnegHum npuvwen — nepsbiM ywen»). Takylo CTpyK-
Typy 4alle HasblBatoT cTekoM. BeizoB pop(0) cosaact ovepeab FIFO (first in first out — «nepBbiM
npuvwen — nepsbIM ywen»). 3T CTPYKTYPbl MOMYT OKa3aTbCsl MOME3HbIMKU, €CIN Bbl XOTUTE CO-
6upaTb AaHHbIe MO Mepe MX MOCTynseHus u pabotatb nMbo ¢ cambiMu ctapbiMu (FIFO), nubo
€ cambiMu HOBbIMU (LIFO).

OnpepneneHune cMeLlEeHUS d/1IeMeHTa No 3HaYeHUIo

c noMouwbro PpyHkumm index()
ECJII/I BbI XOTUTE y3HaTb CMEIICHUE 2JIEMEHTAa B CIIMCKE 110 €T0 3HAYCHUIO, HCHO]IBSyfITe
bynxmmio index():

>>> marxes = ['Groucho', 'Chico', 'Harpo', 'Zeppo']
>>> marxes.index('Chico")
1
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NMpoBepka Ha HafIMuMe 3/1eMeHTa B CrIMCKe
C NOMOLLbIO onepaTopa in

B Python nasmiuie asieMeHTa B CIIMCKE MPOBEPSIETCSI € MTOMOIIBIO OIIepaTopa in:

>>> marxes = [ 'Groucho', 'Chico', 'Harpo', 'Zeppo']
>>> 'Groucho’ in marxes

True

>>> 'Bob" in marxes

False

OJHO ¥ TO JKe 3HAUeHUE MOKET BCTPETUTHCA GOJIbIIIe OIHOTO pa3a. /[0 Tex mop noka
OHO HaXOJUTCS B CIUCKE XOTsI Obl B €JIMHCTBEHHOM 5K3EMILISIPE, orieparop in Oyier
BO3Bpallarh 3HaueHue True:

>>> words = ['a', 'deer', 'a' 'female', 'deer']
>>> 'deer' in words
True

Ecnu Bbl YacTo nNpoBepsieTe Hanm4yme 3/1eMeHTa B CNUCKE U BaC He BOMHYET NOpsilOK 3/1EMEHTOB,
TO ANs XpaHEHUA U NOUCKa YHUKAJTbHbIX 3HaYEHUM ropasgo nydue noaovaeT MHOXeCTBO. O MHO-
XKeCTBax Mbl MOroBOpuM 4yTb NO3Xe B 3TOV rnaee.

OnpepensieM KOJINYECTBO BKJ/IIOYEHUIA 3HaUYeHUsA
c noMouwbro PpyHkUum count()

YT00BI OIIPEAENUTD, CKOJIBKO Pa3 Kakoe-11u60 3HaueHNe BCTPEYAETCS B CIIUCKE, HCIIOJIb-
3yiiTe pyHKIIMIO Count ():

>>> marxes = [ 'Groucho', 'Chico', 'Harpo']

>>> marxes.count('Harpo")

1

>>> marxes.count('Bob")

0

>>> snl_skit = ['cheeseburger', 'cheeseburger', 'cheeseburger']

>>> snl_skit.count('cheeseburger")

3

NMpeobpa3oBaHue CrMCKa B CTPOKY
C noMoLbro PyHKLUMM join()

B nozgpasnene «O6bequmsgeM CTPOKU ¢ HOMOILbI0 GyHKImK join()» pasgena « CTpoKm»
raBbl 2 hyHKIMs join() paceMarpuBaeTcst Gosiee moipoOHO, HO BITJISTHUTE €IIle Ha O/[IMH
MIPUMED TOTO, UYTO MOKHO C/IEIATh C €€ TOMOIIIBIO:

>>> marxes = [ 'Groucho', 'Chico', 'Harpo']

>>> ' ' join(marxes)

‘Groucho, Chico, Harpo'
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Ho noroaure, BaM MOKeT [OKa3aThCsl, YTO HYKHO JIe/1aTh Bee HaobopoT. DyHKimsa join()
TpeHa3HavaeTcd /71 CTPOK, a He JIJid CIIUCKOB. Bl He MoskeTe Hammcatb marxes. join(', '),
HECMOTPS Ha TO YTO MHTYUTHUBHO 3TO KAJKETCS TIPABUIBHBIM. APTYMEHTOM /171 (DyHKITIN
join() sBisgercs ata cTpoka wiK jiobas urepabeibHas M0CIeI0BaTeIbHOCTh CTPOK,
BKJIIOUAsI CIIUCOK, M OHA BO3BpaIiaer CTpoky. Ecau 661 pyHKIMA join() Oblia TOJIBKO
METOJIOM CITHCKA, BbI HE CMOTJIH OBl UCTIOJB30BaTh €€ JIJIST APYTUX UTEPabeTbHBIX 00b-
eKTOB BpoJie KopTeskeil u cTtpok. Eciii Bbl XoTHTe, 4T0ObI OHA paboTalia ¢ JoObIM UTepa-
GeJIbHBIM TUIIOM, HY>KHO HAIIMCATh OCOOBII KO I KasKAOTO TUIIA, 9TOOBI 00paboTaTh
obbeHeHue. Byner nosieano 3anomuuTh: join() npomugononoxcna split(), kak mo-
Ka3aHOo 3/1eCh:

>>> friends = ['Harry', 'Hermione', 'Ron']

>>> separator = ' * '
>>> joined = separator.join(friends)
>>> joined

‘Harry * Hermione * Ron'

>>> separated = joined.split(separator)
>>> separated

['Harry'. 'Hermione', 'Ron']

>>> separated == friends

True

MeHsieM NOpPSAAOK 3/1IEMEHTOB
C noMoLbro PyHkUumM sort()

Bam yacTo HyKHO OyieT M3MEHSITH TIOPSIIOK SIEMEHTOB TI0 UX 3HAUCHUSIM, @ He TI0 CMe-

merusiM. J{uist atoro Python npeocrasisier n18e pyHKIun

O dynkImio cucka sort (), KOTopast COpTUPYET Cam CHUCOK;

Q obmyo GyHKIMo sorted(), KOTOpast BO3BPAIIaeT OTCOPTUPOBAHHYIO KONUIO CHUCKA
Ecan smemeHTHI criicKa sSIBASIOTCST YU CTaMU, OHU 110 YMOJTYAHUIO COPTUPYIOTCS TTO

Bo3pacTtanmio. Eciim oHU SBJISIOTCS CTPOKAMMU, TO COPTUPYIOTCS B aa(aBUTHOM T10-

panke:

>>> marxes = [ 'Groucho’, 'Chico', 'Harpo']

>>> sorted marxes = sorted(marxes)

>>> sorted marxes
['Chico", 'Groucho", 'Harpo']
sorted _marxes — aTO KOMHs, ee CO3/[aHNe He U3MEHHUJIO OPUTHHATBHBIH CITHCOK:
>>> marxes
['Groucho", 'Chico", 'Harpo']
Ho BbI3oB dyHKIMM crMcKa SOrt() /s marxes USMEHUT 9TOT CIIUCOK:

>>> marxes.sort()
>>> marxes
['Chico', 'Groucho', 'Harpo']
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Eciiu Bce asieMeHTBI Balllero CucKa 0IHOTo TUIIA (B CIIMCKE marxes HaXoAATCs TOJIb-
KO cTpokn), pyHKIM sort() orpabotaeT KOppekTHO. VIHOIIAa MOKHO Jlake CMelaTh
THUIIBI — HATIPUMEP, TIeJIble YNCIIA U YU CJIA € TIIABAIOIIeH TOUKO, — MOCKOJIbKY B PAMKaX
BBIpAKEHU OHU KOHBEPTUPYIOTCSI aBTOMATHUYECKU:

>>> numbers = [2, 1, 4.0, 3]
>>> numbers.sort()

>>> numbers

[1, 2, 3, 4.0]

[To yMOJIYAHUIO CIIUCOK COPTUPYETCS 110 BO3PACTAHUIO, HO BBl MOKETE JI0OABUThH
apryMeHT reverse=True, 4T00bI OTCOPTHPOBATH CIUCOK 0 YOBIBAHWIO:

>>> numbers = [2, 1, 4.0, 3]
>>> numbers.sort(reverse=True)
>>> numbers

(4.0, 3, 2, 1]

NMonyyeHue AIMHbI CNUCKa
c noMoubro pyHkuum len()

CDyHKLII/IH Ten() BO3BpallacT KOJINYECTBO 3JIEMEHTOB CITHCKaA:

>>> marxes = [ 'Groucho', 'Chico', 'Harpo']
>>> len(marxes)
3

MpucBamBaHue C NOMOLLbIO onepaTopa =,
KonnpoBaHMe C NoMoLbio pyHKLMK copy()

Ecuu BBl 1iprcBarBaeTe 0JMH CIUCOK HoJiee YeM OIHOI epeMeHHON, U3MeHeHUe CITUCKa
B OJIHOM MECTE TIOBJIEYET 3a COOOM €ro U3MEHEHNE B OCTAJIBHBIX, KaK ITOKA3aHo Jajee:

=[1, 2. 3]

>>>
>>>

[l

>>>

o o NN oo
w
[

>>>
[1, 2, 3]

>>> a[0] = 'surprise’
>>> g

['surprise', 2, 3]
Yro xe HaxoauTcs B iepeMenHoli b? Ee 3nauenue Bce ete pasuo [1, 2, 3] uiau us-
MeHusioch Ha [ 'surprise’, 2, 317 [Iposepum:

>>> h
['surprise’, 2, 3]
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ITomHMTE aHATIOTHIO CO CTUKEPaMU B I'JlaBe 2?7b IIPOCTO CChIJIAETCA Ha TOT K€ CITMCOK
O6'I)BKTOB, 4TO M d, [I09TOMY, HE3aBHUCHUMO OT TOTO, C ITIOMOIIbIO KaKOIr0O MMEHN MbI M3~
MEHAEM COIEPKUMOE CIIMCKA, U3MEHEHNE OTPA3nUTCA Ha obenx IepeMeHHbIX:

>>> h

['surprise', 2, 3]

>>> p[0] = "I hate surprises’
>>> b

['T hate surprises', 2, 3]

>>> g

['T hate surprises', 2, 3]

Bb1 MokeTe cxonuposamsv 3HaUeHUS B HE3ABUCUMbBII HOBBINM CIIMCOK C MTOMOIIBIO
OJIHOTO U3 CJIEIYTOTIUX METO/IOB:

O dyukimu copy ();
O ¢yukuuu npeobpasosanus 11st();
O pasbuenus cimcka [ :].

OpHUTHHATBHBIN CITUCOK CHOBA OY/IET TIPUCBOEH TIepeMeHHO#T a. M bl co3iamm b ¢ 1o-
MOIIBIO (GYHKIUHU CIIUCKa Copy (), C — ¢ HOMOILbI0 PyHKIMK IIpeodpazoBanus 1ist(),
ad — ¢ TIOMOITBIO Pa3OMeH s CITHCKA:

[1. 2. 3]
a.copy()
= 1ist(a)

al:]

Omars ke b, ¢ 1 d ABIAI0TCA KONUAMU @ — STO HOBBIE OOBEKTHI, IMCIOINE CBOU 3Ha-
YEeHU, He CBA3aHHbIe C OPUTMHAIBHBIM CIIICKOM 06bekToB [1, 2, 3], Ha KOTOPBIH CCBI-
Jgaetrcs a. VIsmMeHeHue a #e OBJIMsIET HAa KOIUK b, ¢ 1 d:

>>>
>>>

>>>

Q O T @
|

>>>

>>> g[0] = "integer 1lists are boring'
>>> 3

['integer 1ists are boring', 2. 3]
>>> b

[1. 2. 3]

>>> C

(1. 2. 3]

>>> (

(1. 2. 3]

KopTtexu

Kopresxu, Kak 1 CIIICKH, IBISTIOTCS MTOCTEA0BATETBHOCTSIMHU TIPON3BOTBHBIX 37IEMEHTOB.
B orsinyme oT CIIMCKOB KOPTEXKU HeuaMeHnsemvl. ITO 03HAYAET, YTO BbI HE MOXKeTe J10-
GaBUTD, YAAJIUTH UM U3MEHUTD 3JIEMEHTBI KOPTEsKa MOCJIE TOTO, KaK OMPE/IEJIITE €T0.
[ToaTomy KOpTEK aHATOTUYEH KOHCTAHTHOMY CITHCKY.
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Co3paHue KopTexeun ¢ noMoubio onepartopa ()

CHHTAKCUC CO3/IAaHNST KOPTEKeH HECKOIBKO HEOOBIUEH, KaK MBI YBUINM B CJIEAYIOINX
npumepax
Haunewm ¢ cozpanusg mycToro Kopreka ¢ moMOIIbIo oneparopa ():

>>> empty tuple = ()
>>> empty tuple
0

YT006bI cO3aTh KOPTEIK, COACPKAIINN OJUH dJIEMEHT Win OoJiee, CTaBbTE MOCJIE
KQKJIOTO 9JIEMEHTA 3AISATYI0. DTO BAPUAHT JIJIST KOPTEKEH C OHIM DJIEMEHTOM:

>>> one_marx = 'Groucho’,
>>> one_marx
('Groucho",)

Ecau B Bamem KOpTERe 6oJiee OZTHOTO dJIEMEHTA, CTaBbTE 3alIATYIO ITOCJIE KaXK/10T'0
"3 HUX, KpOME ITOCJETHETO!

>>> marx_tuple = 'Groucho', 'Chico', 'Harpo'
>>> marx_tuple
('Groucho', 'Chico', 'Harpo")

[Ipu oTobpaxenun koprexa Python BeiBoaut Ha axpan ckoOku. Bam oHu coBcem
He HY)KHBI — KOPTEe’X OIpeieigeTcs 3asIThIMI, — OJTHAKO He TOBPeasAT. Bol moxe-
Te OKPYKUTh MMHU 3HAYEHUS, UTO O3BOJISET CleaTh KOPTexH 00Jjiee 3aMeTHbI-
Mu:
>>> marx_tuple = ('Groucho', 'Chico', 'Harpo")
>>> marx_tuple
('Groucho', 'Chico', 'Harpo")

Kopresku 1mo3BoJiIioT BaM MPUCBOUTH HECKOJIBKO TIEPEMEHHBIX 32 OJINH Pas3:
>>> marx_tuple = ('Groucho', 'Chico', 'Harpo")

>>> 3, b, ¢ = marx_tuple
>>> 3

"‘Groucho’
>>> h
"Chico’
>>> ¢
"Harpo'

Muorga 910 Ha3bIBAETCS PACNAKOBKOU KOPMENCA.
BbI MOskeTe MCTIOIB30BATh KOPTEKH, YTOOBI 0OMEHSTH 3HAYEHHS C TIOMOIIBIO OIHOTO
BbIpayKeHUst, 6e3 IPUMEHEHNsT BpEMEHHOT TlepeMeHHOi

>>> password = 'swordfish'
>>> jcecream = 'tuttifrutti’
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>>> password, icecream = icecream, password
>>> password

‘tuttifrutti’

>>> jcecream

"swordfish'

>>>

Oyuknus npeobpasoBanust tuple() co3aaeT KOPTEKH U3 APYTUX OOBEKTOB:

>>> marx_Tist = ['Groucho", 'Chico', 'Harpo']
>>> tuple(marx_list)
('Groucho', 'Chico', 'Harpo")

KopTe)xu npoTuB CNUCKOB

Bbl MoskeTe MCI0JIb30BaTh KOPTEXKHU BMECTO CIIMCKOB, HO OHU UMEIOT MEHbIIIEe BO3MOXK-
HocTell — y HuX HeT dhyHKuumii append(), insert() u T. 1., TOCKOJBKY KOPTEK HE MOXKET
ObITH M3MEHEH TI0CIe co3/ianus. [loueMy Ke He TIPUMEHSITh BE3/le CIIUCKU BMECTO KOP-
Texen?

O Koprexu 3aHIMAaI0T MEHBITIE MeCTa.
O Bl He CMOJKETE YHUUTOKUTD SJIEMEHTBI KOPTEKA MO OIHOKe.

O BbI MOkeTe UCIOTb30BATh KOPTEKHM KaK KJIIOUM cI0Bapst (CM. CJeayIomuil pas-
Jiegr).

O HUmenosannvie kopmexcu (cM. TyHKT «VIMeHOBaHHBIE KOPTEKU» paszena «Korma
JIYYIIIe MCIIOJIb30BATh KJIACChl U 0OBEKTHI, a KOra — MOJYJIHM» IJIaBbl 6) MOTYT CJIy-
KUTb OOJIee IIPOCTOI AIbTEPHATUBON OOBEKTAM.

O AprymeHTbl (DyHKITUH TTEPEAAIOTCST Kak KOpTexku (cM. paszes « DyHkimms rraBbl 4).

BoJiee eTaabHO paccMaTpuBaTh KOPTEXU st He Oyy. IIpu peleHnn moBCeTHEBHBIX
3aj1ad BbI OyJIeTe Yallle UCIOIb30BaTh CIIUCKY U CJIOBapH. V1 9T0 XOpOMINii TIOBO/ TTepeiiTi
K craenyiolei teme.

CnoBapu

Cnosapsb 0ueHb TOXO0XK HA CIIMCOK, HO MTOPSI/IOK 2JIEMEHTOB B HEM HE MMeeT 3HAYeHus,
Y OHU BBIOMPAIOTCS HE € TOMOIIIBIO CMelleH . BMecTo aToro [t Kax10ro 3HadeHust Bbl
yKa3bIBaeTe CBSI3aHHBIN C HUM YHUKAJIbHBIN K104, TaKUM KITIOUOM B OCHOBHOM CJTYKUAT
CTPOKa, HO OH MOKET ObITh 0OBEKTOM OHOTO M3 HEM3MEHSAEMbIX THIIOB: GyJIeBOil Tepe-
MEHHO, 11eJIBIM YK CJIOM, YUCJIOM C TIJIaBalolleil TOUKOH, KOpTesKeM, CTPOKOU U IPYTUMU
obObeKkTaMu, KOTOpbIe Bbl yBrauTe Hasee. CloBapu MOKHO U3MEHTh, YTO O3HAYAET, UTO
BBI MOJKETE I00aBUTh, YIAJIUTh U U3MEHUTH UX 3JIEMEHTBI, KOTOPBIE UMEIOT BUJL «KJIFOY —
3HAYEHUE>.
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Ecomm BbI paGoTaiiu ¢ APYTUME SI3BIKAMU TPOTPAMMUPOBAHIIST, KOTOPBIE TIOJ/ICPIKI-
BATOT TOJFKO MACCUBBI U CITHCKH, TO TOTIOONTE CIOBAPH.

B apyrvix si3bikax NporpaMMMpoBaHusi CNOBapy MOTyT Ha3blBaTbCA acCCOLMATVBHBIMKU MaccvBaMy,
Xelamm unu xelw-Tabnumueir. B Python crnoBapb Takxe HasbiBaeTcst dict Anst SKOHOMUM MecTa.

Co3paHue cnoBaps ¢ noMmowbio {}

YT00BI CO3ATh CI0BAPh, BaM HYKHO 00epHYTh B uUrypHbie cKoOKH ({}) pasmesneHHbe
3aISATBIMU TAPBI K1Y : 3Ha4YeHue. CaMbIM IIPOCTBIM CJIOBAPEM SIBJISIETCS ITYCTOM CJI0BAPB,
He coflep Kaluil HU KJIfoueld, HU 3HAUeHU !

>>> empty dict = {}
>>> empty dict
{}

CosgaguM HeOOMBIION CI0Baph, BKIIOYAIOUUI IuTaTel U3 «Crosaps camanvi>
Am6posa bupca:

>>> pierce = {
"day": "A period of twenty-four hours, mostly misspent”,
"positive": "Mistaken at the top of one's voice",
"misfortune”: "The kind of fortune that never misses",

}

>>>
BBOLI NMEHU CJIOBap:da B I/IHTepaKTI/IBHbel HWHTEPIPETATOP BBIBEJET BCE €I0 KJII0YN
1 3HAYECHUA:

>>> bierce

{'misfortune': 'The kind of fortune that never misses',
‘positive’: "Mistaken at the top of one's voice",

‘day': 'A period of twenty-four hours, mostly misspent'}

B Python ponyckaeTcs Hanuuue 3anaTol Mocse NociefHero aNeMeHTa Crnucka, KopTexa unm
cnoBaps. BaM Takxe He 0653aTeNbHO MCMO/b30BaTh BhiAENEHME Npobenamu, Kak g 3To caenan
B NpeabiayLleM npuMepe, Koraa Bbl BBOAUTE KIHOUM U 3HAYEHUS BHYTPU UMYPHBIX CKOBOK. ITO
N YNYYLLAEeT YNTabeNbHOCTb.

Mpeo6pasoBaHue ¢ noMmowbio pyHkumnm dict()

Boi MoskeTe ncnosb3oBath hyHKIMIO dict (), 4ToObI TPeoOPasOBBIBATH MOCIEIOBATEIb-
HOCTH U3 IBYX 3HaueHui B coBapu. (Bbl nHOrma Moskere CTOJKHYTHCS C MTOCIE0BA-
TEJBHOCTSIMU «KJII0Y — 3HaueHue» Buaa «Crponnuii, 90, yroepos, 14» win «Vikings, 20,
Packers, 7».) TIepBblii aJieMEHT KaK [0 [TOCTEI0BATETBHOCTH IPUMEHSIETCST KaK KJIO,
a BTOPOI — Kak 3HaUeHME.
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Jlist Havyasa paccMOTPHUM HeOOJIbLION IIPUMED, UCHOJIb3YIONHii 101 (CIICOK, copep-
JKAITUH CITMCKU, KOTOPBIE COCTOST U3 JIBYX 9JIEMEHTOB):
>>> 1ol =[ ['a", 'b'], ['c", 'd'], ['e', 'T'1]1]
>>> dict(Tol)
{tc': 'd", "a': ‘b, e’ "'}

[oMHUTE, YTO NOpSAAOK KtoYel B CfioBape MOXeT 6bITb NPOU3BOJIbHbIM, OH 3aBUCUT OT TOIro, Kak
Bbl f0OaBNsieTe 3NeMEHThI.

MbI MOTJTH GBI HCITOJIB30BATH JIFOOYTO MOCIEA0BATENbHOCTD, COAEPIKAIILYIO TTIOCIEI0-
BaTEJbHOCTH, KOTOPBIE COCTOSAT U3 /IBYX 3JIEMEHTOB. PAcCMOTPUM OCTasIbHbBIE TTPUMEPHI.

Crucoxk, cojiepskaliiuii 1ByXajieMeHTHbIe KOPTEXKU:
>>> ot = [ ('a', 'b"), ('c', 'd), (e', 'f) ]
>>> dict(lot)
flets tdh, tats b, tets )

KopTex, BRtogaronuii 1By XaIeMeHTHbIE CITUCKH:
s> tol = (['a’. 'b']. ['c', 'd']. ['e’. 'f'])
>>> dict(tol)

{VCI: le, lav: Ibv’ Vel: Vfl}

Crucox, coziepsKaliuii IByXCUMBOJIbHbBIE CTPOKU:
>>> Jos = [ 'ab'. 'cd'. 'ef' ]
>>> dict(10s)
frete tdh, tate b, tets fY)

Koprex, copepskalinii 1By XCUMBOJIbHbIE CTPOKU!
>>> tos = ('ab", 'cd', 'ef")
>>> dict(tos)
flets tdh, tats b, tets )

B nonpasznene «VtepupoBanue 110 HECKOIBKUM MTOCJIEI0BATETHHOCTIM C TTIOMOIIBIO
dbyuxmn zip()» pasgena «BoIOTHIEM HTEpAIlUK ¢ TOMOIIBIO fors TIaBbr 4 BBI MO3HA-
KOMUTeECH ¢ QyHKIMEH, KoTopast Ha3biBaeTcs zip(). OHa MO3BOJINT BaM JIETKO CO3/1aBaTh
TaKue JIByXaJeMeHTHbIe 110CJIe/[0BATeIbHOCTH.

HNo6aBneHue nan nsaMeHeHue 3j1eMeHTa
C MOMOLLbIO KOHCTPYKLUUM [Kntou]

Jl06aBUTD BJIEMEHT B CJIOBAPD JIOBOJIBHO JIerko. HysKHO TTPOCTO 06PaTUTBCS K 2IEMEHTY
110 €ro KJII0YY U IIPUCBOUTD eMy 3HadeHue. EcJin KJIou yske CyIlecTBYeT B CJIoBape, uMe-
fotieecst 3HadeHue Oy/1eT 3aMEeHEeHO HOBBIM. EC/IM KJII0Y HOBBIH, OH U YKa3aHHOE 3HAYCHUE
GyyT m0GABIEHBI B CIOBAPD. 3/1ECH, B OTIMYNE OT CIIMCKOB, BAM HE HY/KHO BOJTHOBATHCS
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o ToM, uTo Python creHepupyer uckimodeHre BO BpeMst TPUCBANBAHIS HOBOTO 2JIEMEHTA,
€CJIM BBl YKa)KeTe, YTO HTOT MHIEKC HAXOJIUTCA BHE CYIIECTBYIOIIETO [UATTa30HA.

Cosmaanm croBaph, comepsRamuii 6orbmuHCTBO wWieoB Monty Python, ucmonsayst
ux (pamMmunM B KayecTBe KJIoyel, a UMeHa — B KayecTBe 3HAaYeHUI:

>>> pythons = {
"Chapman': 'Graham',
"Cleese’: "John',
"Idle': 'Eric',
"Jones': 'Terry',
"Palin': 'Michael",

o }

>>> pythons

{'Cleese": "John", "Jones': 'Terry', 'Palin': 'Michael",

‘Chapman': 'Graham', 'Idle': 'Eric'}

31ech He XBaTaeT OJTHOTO yuyacTHUKA — yposkeH1ia Amepukn Teppu ['mmmama. [epen

BaMU IIOIIBITKa aHOHMMHOTO IIPOTrpaMMUCTa lIO68.BI/ITb €ro, o/lHako OH OIHI/I6CH, Korjza
BBOJINJI UM

>>> pythons['Gilliam'] = 'Gerry'

>>> pythons

{'Cleese': "John", 'Gilliam': 'Gerry', 'Palin': 'Michael",
‘Chapman': 'Graham', 'Idle': '"Eric', 'Jones': 'Terry'}

A BOT KOJ[ IPYTOTO MIPOrPAMMHECTA, KOTOPBIN UCIIPABUJI 3TY OMINOKY:

>>> pythons['Gilliam'] = 'Terry'
>>> pythons
{'Cleese': "John", 'Gilliam': 'Terry', 'Palin': 'Michael",
‘Chapman': 'Graham', 'Idle': "Eric', 'Jones': 'Terry'}

Ucnonb3ys onuH 1 TOT e katod ('Gilliam'), Mbl 3aMeHUJIN UCXOHOE 3HAUEHIE
‘Gerry' Ha 'Terry'.

[ToMHUTE, YTO KITIOUN B CTOBAPE TOJKHBI OBITh YHUKAIbHIMU. VIMEHHO TTOATOMY MBI
B KauecTBe KJoYel UCIIo/b3oBan aMuiny, a He MMeHa — JIBYX y4acTHUKOB Monty
Python 3oyt Teppu. Eciu BbI IpuMenseTe Kiod GoJiee 0HOTO pasa, HOOeANT IIOCIe-
Hee 3HaYeHUe:

>>> some_pythons = {
‘Graham': 'Chapman",
‘John': 'Cleese’,
‘Eric': 'Idle’,
‘Terry': 'Gilliam",
‘Michael': '"Palin’,
‘Terry': "Jones',
o }
>>> some_pythons
{'Terry': '"Jones', 'Eric': 'Idle', 'Graham':
‘John': "Cleese', 'Michael': 'Palin'}

'Chapman",
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Cuauasia Mbl TPUCBOWJTHM 3HAaUeHue 'Gilliam' kimouy 'Terry', a 3aTeM 3aMEHUJIN €T0O
Ha 'Jones’.

O6beanHeHMe cnoBapeu
¢ nomouybio pyHkuumn update()

Bbor MoskeTe ncosb3oBath yHKImio update(), 9TOOBI CKOMMPOBATD KITIOYH U 3HAYEHUST
U3 OJTHOTO CJIOBapPs B IPYTOM.
Omnpenesm cioBapb pythons, cogepskaniuii UMeHa BceX yYaCTHUKOB:

>>> pythons = {

‘Chapman': 'Graham",

‘Cleese’: "John',

‘Gilliam': 'Terry",

‘Idle': 'Eric’,

‘Jones': 'Terry",

‘Palin': 'Michael",

}

>>> pythons
{'Cleese': "John', 'Gilliam': 'Terry', 'Palin': 'Michael’,
‘Chapman’: 'Graham', 'Idle': 'Eric', 'Jones': 'Terry'}

Kpowme Toro, y Hac ecTb APyTOil CIOBAPh, COAECPKAIINN UMEHA IPYTUX IOMOPUCTOB
U HasbIBaloluiicsd others:

>>> others = { 'Marx': 'Groucho', '"Howard': 'Moe' }

TeHepb ITOABJIAETCA elle OH AHOHUMHDBIN IIPpOTPaMMHMCT, KOTOprﬁ CUHUTAET, 4TO
YJIeHbI cJI0Bapst others nosukHbI ObITh wienamu Monty Python:

>>> pythons.update(others)
>>> pythons
{'Cleese': "John', 'Howard': 'Moe', 'Gilliam': 'Terry',
'Palin': 'Michael', 'Marx': 'Groucho', 'Chapman': 'Graham',
‘IdTe': 'Eric', 'Jones': 'Terry'}
Y10 IPOU30HIET, €CJI BO BTOPOM CJI0Bape OyIyT HaXOAUThCS TaAKKe Ke KIIIOUH, 9YTO
u B nepsoM? ITobeuT 3HaueHne U3 BTOPOro CJAOBAPSL:
>>> first = {'a': 1, 'b"': 2}
>>> second = {'b"': 'platypus'}
>>> first.update(second)

>>> first
{'b": 'platypus', 'a': 1}

YpaneHue 3/1eMEeHTOB Mo UX KJIIo4Yy € noMolybio del

Koy Hatero aHoHMMHOTO TIPOrpaMMKCTa ObIJT KOPPEKTHBIM — TexHundecku. Ho o He 101-
KeH ObL ero tcath! YiteHbt croBapsi others, HECMOTPST Ha CBOIO M3BECTHOCTD U YyBCTBO
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10MOpa, He yyacTBoBaii B Monty Python. Ormenum go6aBienne mocaefHuX ABYX aJe-
MEHTOB

>>> del pythons[ 'Marx']

>>> pythons

{'Cleese': "John', '"Howard': 'Moe', 'Gilliam': 'Terry',
"Palin': 'Michael", 'Chapman': 'Graham', 'Idle': 'Eric"',
‘Jones': 'Terry'}

>>> del pythons[ 'Howard']

>>> pythons

{'Cleese": "John", 'Gilliam": 'Terry', 'Palin': 'Michael",
‘Chapman': 'Graham', 'Idle': 'Eric', 'Jones': 'Terry'}

YpnaneHue Bcex 3/1eMEHTOB
c noMoubro PyHKUMM clear()

Yro6bl yIAIUTh BCE KJIIOYM U 3HAYCHUS U3 CTOBAPSI, BAM CJIE/[yeT UCIIOIb30BaTh (hyHK-
1uio clear() WJIM IIPOCTO IIPUCBOUTD IIyCTOH CJI0Bapb 3a/laHHOMY UMEHU:

>>> pythons.clear()
>>> pythons

{1
>>> pythons = {}
>>> pythons

{}

MpoBepsieM Ha HaJIMuUMe KJIK0Ya C NOMOLUbIO in

Eciin BbI XOTUTE y3HATD, COAECP/KUTCS JIM B CJI0BAPE KAKON-TO KJIIOY, KCIIOJIb3YITe KO-
gyeBoe cs10B0 in. CHOBa ompenesnM cJoBapb pythons, HO Ha 9TOT pa3 OMyCTUM OHOTO-
JIBYX YYaCTHUKOB:

>>> pythons = {'Chapman': 'Graham', 'Cleese': 'John',
‘Jones': 'Terry', 'Palin': 'Michael"}
Ternepb MPoOBEPUM, KOTO MbI 100ABHIIN:

>>> 'Chapman' in pythons
True

>>> 'Palin' in pythons
True

Benovuuim v mbt 0 Teppu I'nnmmame va aToT pas?

>>> 'Gilliam" in pythons
False

Yepr.
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NMonyuyeHue aneMeHTa cnosaps
C NOMOLLbIO KOHCTPYKUUM [Kntou]

ITOT BapUaHT UCIIOJIb30BAHUS CJI0OBAPsI — CAaMbI paclipocTpaHeHHbIN. Bbl ykaspiBaere
CJIOBAPD U KITT0Y, YTOOBI TIOMYIUTH COOTBETCTBYIONIEE 3HAUEHIIE:

>>> pythons['Cleese’]
"John'

Ecnm kmiova B coBape HeT, Oy/IeT CTeHePHPOBAHO MCKITIOUEHNE:

>>> pythons[ 'Marx"]

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

KeyError: 'Marx'

Ectb 1Ba X0poimux criocobda n3bekarh BOSHUKHOBEHSI 9TOTO UCKJII0UeH s, [TepBoIil
13 HUX — MPOBEPUTH, UMEETCS JIW 33JaHHBIN K04, ¢ TOMOIIBIO KJII0YEBOTO CJIOBA N,
YTO BBI Y3Ke BUJIEJH B TIPEIBIIYIIEM pas/iee:

>>> 'Marx' in pythons
False

Bropoii cioco6 — ucmob3oBarh creruaibuyio hyHKIuo caosapsa get (). Bor yka-
3BIBaeTe CI0BaPh, KIF0Y U ONMIINOHATbHOE 3HaUeHMe. Ecyin KiTtou cymecTBYeT, BBI MOJIY-
YUTE CBA3aHHOE C HUM 3HAUCHUE:

>>> pythons.get('Cleese")
"John'

Ecmu Takoro kaoua HET, HOJIYYNUTE OIIINOHAJbHOE 3HAYECHUE, €CJIN YKa3bIBaJIN €T0:

>>> pythons.get('Marx', 'Not a Python")
‘Not a Python'

B nporusHOM ciydae OyzieT Bo3BpaiiieH 00beKT None (HHTepaKTUBHbII HHTEPIIPeTa-
TOP HE BbIBEJIET HUYETO):

>>> pythons.get('Marx")

>>>

MonyuyeHne Bcex Knro4ven
c noMmoubro pyHkuumn keys()

Bsl MOkeTe UCIOTB30BATh GYHKINIO keys (), 4TOOBI MOJIYIUTh BCE KJIIOYH CAOBAPS.
JlJ1s1 coletyiomux MpruMepoB Mbl 6epeM APYroi coBaphb:

>>> signals = {'green': 'go", 'yellow': 'go faster',
>>> signals.keys()
dict_keys(['green",

red': 'smile for the camera'}

red'., 'yellow'])
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B Python 2 dyHkums keys() Bo3BpalLaeT NpocToi cnmcok. B Python 3 3Ta ¢yHKUMS Bo3BpallaeT
dict_keys() — utepabenbHoe npeacTaBneHve knoyei. 1o yaobHO Ans KpynHbIX CIoBapen, no-
CKOJIbKY He TpebyeT BpeMEHM U NaMsTU AN CO3AaHNUS U COXPaHEHWs CMUCKA, KOTOPbIM Bbl, BO3-
MOXHO, AiaXe He BOCrosib3yeTecb. HO 3auacTyto BaM Hy>XeH MMeHHO crnvcok. B Python 3 Hapo
BbI3BaTb yHKuMio list(), 4Tobbl Npeobpaszosath dict_keys B cnncok:

>>> list(signals.keys())
['green’, 'red’, 'yellow']
B Python 3 Bam Takxe noHagobutcs ucnonb3osatb dyHkumio list(), uTobbl Npeobpasosath pe-

3ynbTaT paboTbl hyHkuMi values() u items() B 06blUHbIE CMIMCKK. 1 MONb3YOCh 3TOW (PyHKLMEN
B CBOVX MpUMepax.

MonyuyeHne BCeX 3Ha4Y€HUM C MOMOLLbIO
¢pyHkumm values()

YT00bI OJIYYNUTh BCE 3HAYEHU CII0OBAPS, UCIIOJIb3YiiTe QyHKIMIO values():

>>> 1ist(signals.values())
['go'. 'smile for the camera', 'go faster']

NMonyuyeHue BCcex nap «KJiro4 — 3HaYeHue»
c noMoubro PyHKUMM items()

Korma BaM HYKHO MOJIYyYUTh BCE TIAPBI «KJII0U — 3HAUCHUEY U3 CJI0BAPH, UCTIOIB3YHTE
dyukmmio items():

>>> |ist(signals.items())
[('green', 'go"), ('red'., 'smile for the camera'), ('yellow', 'go faster')]

Kaxpas mapa Oyaer Bo3BpaliieHa Kak KOprex Bpoze ('green', 'go’).

MpucBanBaeM 3HaUEHUS C NOMOLLbIO
onepaTtopa =, KONMUPyeM UX C NOMOLLbIO

cdyHkumm copy()

Kak u B CJiydae CO CIIMCKaMU, €CJIM BaM HYKHO BHECTH B CJIOBapb M3M€H€EeHNE, OHO OT-
Pa3uTCA IJId BCEX UMEH, KOTOPBIE CChIJIAIOTCA Ha HETO.

>>> signals = {'green': 'go", 'yellow': 'go faster', 'red': 'smile for the camera'}
>>> save_signals = signals

>>> signals['blue'] = 'confuse everyone'

>>> sgve signals

{'blue': 'confuse everyone', 'green': 'go’,
' ‘smile for the camera', 'yellow': 'go faster'}

red":
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YT00bI CKOIIMPOBATh KJIIOYK U 3HAUEHUST U3 OJHOTO CJIOBApPsl B APYroii U us3beKaTh
ATOTO, BBI MOKETE BOCTIOIB30BAThCs (hyHKITHET copy ():

>>> signals = {'green': 'go", 'yellow': 'go faster', 'red': 'smile for the camera'}
>>> griginal_signals = signals.copy()

>>> signals['blue'] = 'confuse everyone'

>>> 5ignals

{'bTue": 'confuse everyone', 'green': 'go’

‘red': 'smile for the camera', 'yellow': 'go faster'}

>>> original_signals

{'green': 'go', 'red

‘smile for the camera', 'yellow': 'go faster'}

MHoO)>XecTBa

Mmnosicecmeo IoXosKe Ha CJI0BAph, 3HAUEHUST KOTOPOTO OIyTIeHbl. OH IMEeeT TOJBKO KJTIO-
uu. Kak 11 B c/1y4ae co coBapeM, KON JOKHBI OBITh YHUKAIBHEI. ECI BaM HYKHO
MIPUKPEIUTH K KI0YY HEKY10 MH(MOPMAIINIO, BOCIIONIB3YHTECh CJI0BApEM.

PanbIire koe-r/e TEOPUIO MHOKECTB TIPETIOAABATH B HAUATBHOM IITKOJIE HapsIy C OC-
HOBaMM MaTeMaTuku. Eciiu B Baleii mkoJjie Takoro He 66110 (1 ObLIO, HO BbI B 3TO
BpEMSI CMOTPEJIH B OKHO, KaK U s1), Ha puc. 3.1 MokeTre yBUIeTh OOBEANHEHUS U TIepe-
CEYEHUSI MHOKECTB.

ITpearooKuM, Bbl XOTUTE OOBEIUHUTD J[Ba MHOKECTBA, KOTOPBIE COEPIKAT He-
CKOJIBKO 001HX KJrtoueit. [T0CKOIbKY MHOMKECTBO J0JIKHO COMEPKATH TOIBKO YHUKAb-
HbIe 3HaYCHUSs, 0O BEANHEHIE IBYX MHOKECTB GY/IET COAEPIKAT JIUIITh OTHO BKIIOUEHHUE
KaKI0TO KJTfo4a. [lycmoe MHOKECTBO — 3TO MHOXKECTBO, COfIepsKalliee HOJIb 9JIeMEHTOB.
OcHoBbIBasACh Ha puc. 3.1, MOXKHO CKa3aTh, YTO MYCTHIM OYIET MHOKECTBO, KOTOPOE CO-
NEPAKUT JKEHCKUE MMEHa, HAYMHATOTTECS ¢ OYKBBI «X».

XeHckue nmenHa Myxckue nmeHa

Puc. 3.1. PacnpocTpaHeHHble onepauny ¢ MHOXecTBaMm
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Co3naHue MHOXXeCTBa € noMoLbio (pyHKUMK set()

Yto6bI cO3MaTh MHOKECTBO, BaM CJEAYeT UCIOIb30BaTh (hYHKITHIO Set () Wam pas3me-
CTUTH B QUTYPHBIX CKOOKAX OJIHO WJIN HECKOJIBKO Pas/ieJIeHHBIX 3allsIThIMI 3HAUCHMUIA,
KaK I10Ka3aHo 3/1eCb:

>>> empty set = set()

>>> empty set

set()

>>> even numbers = {0, 2, 4, 6, 8}
>>> even_numbers

{0, 8, 2, 4, 6}

>>> odd_numbers = {1, 3, 5, 7, 9}
>>> odd_numbers

{9, 3,1, 5 7}

Kak u B caryuae co ciioBapeM, MOPSIOK KI0Uel B MHOKECTBE HE MeeT 3HAYCHUS.

MockonbKy NycTble KBagpaTHble CKobkM [] cO3Aal0T MyCTOM CMMCOK, Bbl MOF/M Bbl pacCUUTLIBaTb
Ha TO, YTO NycTble puUrypHble CKObkM {} CO34a0T MyCTOe MHOXECTBO. BMecTo 3Toro nycroie du-
rypHble CKObKM co3aatoT NycTomn cnoBapb. IMEHHO MNO3TOMY MHTEPNpPeTaTop BbIBOAUT MycToe
MHOXeCTBO Kak set() Bmecto {}. MNoueMy Tak npoucxoamT? Cnoeapu nosisuance B Python paHblue
1 ycnenu 3axsaTuTb GUrypHble CKO6KM B CBOE pacropsiKeHue.

Npeo6pa3oBaHue Apyrux TUNOB AAaHHbIX
c nomolybto pyHkumm set()

Bel MOKeTe co37aTh MHOKECTBO M3 CITNCKA, CTPOKH, KOPTEsKa MM CI0BapsI, TIOTEPSIB BCe
MTOBTOPSTIONINECS 3HAUEHTIS.

Jlis Havasa B3TJSTHEM Ha CTPOKY, KOTOPAs COMEPIKUT OOJTee YeM OIHO BKIIOUEHIE
HEKOTOPHIX OYKB:

>>> set('letters")
{*1, 'er, 't v, 'St

O6paTI/ITe BHHMaHME Ha TO, YTO MHOKECTBO COAEPIKUT TOJIBKO OJHO BKRJIIOYEHUE
6yKB «e» UJH «t», HeCMOTPS HA TO, YTO B cJIoBe letters 1o /Ba BKIOYEHUS KaXKI01 13
HUX.

COSlIalII/IM MHOJKECTBO U3 CIINCKa:

>>> set(['Dasher", 'Dancer', 'Prancer', 'Mason-Dixon'])
{'Dancer', 'Dasher', 'Prancer', 'Mason-Dixon'}

A Terepb U3 KOpTeKa:

>>> set (('Ummagumma’, 'Echoes', 'Atom Heart Mother'))
{"Ummagumma', 'Atom Heart Mother', 'Echoes'}
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Korza Bol nepegaere gyukiuu set() cjioBapb, OHa BO3BpAIllaeT TOJbKO KJIIOYH:

>>> set({'apple': 'red', 'orange': 'orange', 'cherry': 'red'})
{'apple', 'cherry', 'orange'}

MpoBepsieM Ha HaNnuue 3HaUYEeHUn
C NOMOLLbIO KJIFOUEBOIo C/10Ba in

Taxoe ucnosb3oBanue MHOYKECTB caMoe paclipocTpaHentoe. Mbl co3iafuM CI0Bapb,
KOTOpPBI# HasbiBaeTcs drinks. Kaxaprii kitou Oyger HazBaHUEM KOKTENJIs, a COOT-
BETCTBYIOIINE 3HAYCHUSA — MHOKECTBAMU MHTPE/IMCHTOB!

>>> drinks = {
‘martini': {'vodka', 'vermouth'},
'black russian': {'vodka', 'kahlua'},
‘white russian': {'cream', 'kahlua', 'vodka'},
'‘manhattan’: {'rye', 'vermouth', 'bitters'},
'screwdriver': {'orange juice', 'vodka'}

}

HecMoTpst Ha TO 4TO ¥ CJIOBapbh, M MHOKECTBA OKPY’KEHBI (DUTYPHBIMEI CKOOKaMU
({ m }), MHOJKECTBO — 3TO BCETO JIUIITD MTOCJIEI0BATEIbHOCTD 3HAUEHUI, 2 CJIOBAPb — 9TO
HabOP Tap «KJI0Y — 3HAYCHHE>.

Kaxkoii u3 xokreiinei conep:xut B cebe Boaky? (ObOpaTiiTe BHIMAHKE HA TO, YTO JJIST
BBITIOJTHEHMSI 9THUX TIPOBEPOK T 3apaHee IEMOHCTPUPYTO UCITOJIb30BAHNE KIIOUEBBIX CJIOB
for, if, and u or, KOTOpBIE GYAYT PACCMOTPEHBI TOJIBKO B CJIEAYOIIEH IJIaBe.)

>>> for name, contents in drinks.items():
if 'vodka' in contents:
print(name)

screwdriver
martini

black russian
white russian

MbI XOTUM BBIITUTH KOKTEHJIb C BOHKOI;'I7 HO HE IEPEHOCHM JIAKTO3Y, a BEDMYT Ha BKYC
HAITOMHWHA€ET KEPOCUH!

>>> for name, contents in drinks.items():
if 'vodka' in contents and not ('vermouth' in contents or
‘cream’ in contents):
print(name)

screwdriver
black russian

IMepenuiiem aTOT IpUMep 4y Th OOJIEE CKATO B CIIELYIONIEM Pa3Jielie.
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KoM6uHauum n onepatopbl

Yo, ecsii BaM HYKHO TIPOBEPUTH HAJMYME CPa3y HECKOJbKUX 3HAUYCHUI MHOXKECTBA?
[TpearooKM, Bbl XOTUTE HAUTH 000N HAIIMTOK, COAEPKAIINNA alleJIbCUHOBBIN COK
u| BepMyT. 719 3TOTO MBI UCTIOJIB3YEM onepamop nepeceuerus muoxicecms (&):

>>> for name, contents in drinks.items():
if contents & {'vermouth', 'orange juice'}:
print(name)

screwdriver
martini
manhattan

PesysibratoM paGoThi o1iepaTopa & sIBJISIETCSI MHOKECTBO, COZIEpIKaIIee BCe DJIEMEHTBI,
KOTOPBIE HAXO/SITCSI B 0OOMX CPAaBHUBAEMBIX CIUCKaX. ECIIM HU O/IMH 13 3alaHHbBIX MH-
IPeIUEHTOB He COJAEPKUTCA B Ipe/laraeMbIX KOKTEIIAX, oepaTtop & BepHeT IycToe
MHO’KECTBO. DTOT Pe3yJIbTaT MOXKHO CYUTATb PaBHbIM False.

Teneps nepernuiiem pumMep U3 IpebLAYIIEro pas/iesia, B KOTOPOM MbI XOTEJIHM BOAKH,
He CMelIanHo co CIUBKaMU UM BEPMYTOM:

>>> for name, contents in drinks.items():
if 'vodka' in contents and not contents & {'vermouth', 'cream'}:
print(name)

screwdriver
black russian

CoxpaHUM MHOKECTBA UHTPEIUEHTOB JIJIST 9TUX JBYX HATUTKOB B ITEPEMEHHBIX,
4TOOBI HAM HE MTPUIILIIOCH HAOUPATh MHOTO TEKCTA B ATbHEHIIINX TPUMEPaX:

>>> bruss = drinks['black russian']
>>> wruss = drinks['white russian']

B caenylomux npumepax AeMOHCTPUPYETCS UCIIOIb30BaHUEe 0lIePaTOPOB MHO-
JKeCTB. B OIHUX U3 HUX eMOHCTPUPYETCS IPUMEHEHHE 0c000U MyHKTYAIlUH, B IPY-
rux — 0CcOOBIX (GYHKIWIL, B TPETHUX — U TOTO U APYroro. Mbr OyjieM UCIOJIb30BATh
TECTOBBIE MHOKECTBA @ (COAEPIKUT 3JIeMEHTHI 1 U 2) U b (COMEPKUT dTEMEHTBI 2
u 3):

>>> 3 = {1, 2}
>>>p = {2, 3}

Ilepeceuenue mnomncecme (dnerbl 060MX MHOXKECTB) MOKHO MOJTYYUTh ¢ MTOMOIIHIO
0c060T0 MYHKTYAlMOHHOIO CUMBOJIA & WK (DYHKIMKU MHOKeCTBa intersection(), kak
IIOKA3aHO 3/1eCh:

>>> a3 & b

{2}

>>> 3. intersection(b)

{2}
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B atom (bparMeHTe HCIIOJIb3YIOTCA COXpaHEHHbIE HaMU ITIEPEMEHHbIE!

>>> Pruss & wruss
{"kahTua", 'vodka'}

B aToMm npumepe Mol niosryuaem obsedurenue (daeHbl 000X MHOKECTR ), UCTIONb3YS
oriepaTop | niau GyHKIMIO MHOKeCTBa union():
>>>3 | b
{1, 2, 3}
>>> g.union(b)
{1, 2, 3}

AJkoroJibHas BEpCUAI:

>>> Druss | wruss
{'cream’', 'kahlua', 'vodka'}

Pasnocmov mnosxcecms (4eHbI TOJIBKO TIEPBOTO MHOKECTBA, HO HE BTOPOTO) MOKHO
TTOJTYYUTh C TIOMOIIBIO cMMBoOJIA - nin (pyakimm difference():

>>> 3 — b

{1}

>>> 3.difference(b)
{1}

>>> Druss — Wruss
set()

>>> Wruss — bruss
{'cream'}

CaMbIMK PacHpOCTPpaHEHHBIMHU OTIEPAIUSIMU ¢ MHOKECTBAMU SIBJISIIOTCSI OObEI1-
HeHUe, TepecevyeHrie U pa3HoCcTb. /[ TTOJIHOTHI KaPTUHBI S BKIIOUWJ B 3TOT pasjiest
U OCTaJIbHbIE ONlePAIMK, HO BbI, BO3MOKHO, HUKOT/[a He OyieTe UX MCII0JIb30BaTh.

s BeimostHenus uckmouarouiezo MJIM (3neMeHThI Wiin 1I€PBOTO, WJIK BTOPOTO MHO-
JKeCTBa, HO He 00IIie) MCIoIb3yiiTe oreparop * niu GpyHKIo symmetric_difference():
>>> 3 b
{1. 3}
>>> 3. symmetric difference(b)

{1. 3) )

B atoMm mpumepe ompeesisieTcs 9KCKITIO3MBHBIN HHTPETUEHT /IS PYCCKUX HATTNTKOB!

A

>>> Pruss * wruss
{'cream"}

Bbl MozKeTe IPOBEPUTD, SABJSETCS JIM OJHO MHOMKECTBO 10OMHONCECTNEOM PYIOTO
(Bce uienbl IEPBOTO MHOKECTBA SIBJISIOTCS YJIEHAMH BTOPOTO), C TIOMOIILIO OIepaTo-
pa <= unu dpyHkium issubset():
>>> 3 <=
False
>>> 3. issubset(b)

False
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JlobaBJieHre CANBOK B KOKTEHIb «4ePHBIN PYCCKHUIT» ClIETaeT ero «GembiM PYCCKIM»,
MTO3TOMY WIrUSS SBJISETCS TIOJIMHOKECTBOM Druss:

>>> Pruss <= wruss
True

sIBngerca mm moboe MHOKECTBO ITOAMHOKECTBOM CaMOTI'O ceba? Ara.

>>> g <= g

True

>>> 3. issubset(a)
True

Jl1s1 TOTO YTOOBI CTATh COOCMBEHHBIM NOOMHONCECTNEOM, BTOPOE MHOMKECTBO JTOJIAKHO
co/lep;KaTh BCE YJIEHBI IEPBOTO M HECKOJIBKO JpyTrux. Onpeessercs 3To ¢ MOMOIbIO
orepaTopa <:
>>> 3 < b
False
>>> 3 < g
False
>>> DBruss < wruss
True

Mmnoacecmeo mHodxicecms MPOTUBOTIOIOKHO MTOJAMHOKECTBY (BCE YJIEHBI BTOPOTO
MHOKECTBA SIBJIIOTCS TAKXKE YJeHaMy TIepBoro). [lJis oripejiesieHrst 3TOro UCIoJIb3yeT-
st oriepatop >= uin (pyHKIms 1ssuperset():

>>> 3 >= p

False
>>> 3. issuperset(b)
False
>>> Wruss >= pruss
True

JI1060€ MHOKECTBO ABJIAETCSA MHOKECTBOM MHOKECTB CaMOT0 ceOs:

>>> g >= g

True

>>> 3. issuperset(a)
True

n HaKOHEIL, BbI MOJKETE HAITH COOCMBEHHOE MHONCECTNEO MHONCECTE (HepBOG MHOKEe-
CTBO COZIEPIKUT BCE YJIEHBI BTOPOTO U HECKOJIBKO JAPYTUX) C TIOMOIIIBIO OllepaTopa >:
>>> 3 > b
False

>>> Wruss > bruss
True

MHOKeCTBO He MOKET OBITh COOCTBEHHBIM MHOKECTBOM MHOKECTB CaMOro cebs:

>>> 3 > g
False
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CpaBHeHMe CTPYKTYP AAHHbIX

HarnomHI0, CIUCOK CO3/1aeTCst ¢ TIOMOIIBIO KBaJpaTHBIX cko6oK ([]), KOpTex — ¢ 110-
MOIIIBIO 3AITSATHIX, & CIOBAPh — € TIOMOTIbIO (hUTypHBIX cKOOOK ({}). Bo Beex caryuastx Bbl
MoJTy9aere OCTYI K OTAETBHOMY 9JIEMEHTY € TIOMOIIBIO KBaJIPATHBIX CKOOOK:

>>> marx_Tlist = ['Groucho', 'Chico', 'Harpo']

>>> marx_tuple = 'Groucho", 'Chico", 'Harpo'

>>> marx_dict = {'Groucho': 'banjo', 'Chico': 'piano', 'Harpo': 'harp'}
>>> marx_Tist[2]

"Harpo'

>>> marx_tuple[2]

"Harpo'

>>> marx_dict['Harpo']

"harp'

Z[JIH CIIMCKa N KOPTEIKa 3HAYCHNE, HaXO[AIeeCA B KBaJ[PATHDBIX CKO6K3.X, ABJIACTCA
OeJIOYHCI€HHBIM CMEIIeHUEM. IIJIH CJIOBap4 K€ OHO ABJIAETCA KIIIOYOM. IIJIH BCEX TPOUX
pe3yabTaToM 6yIIeT 3Ha4YeHHE.

Co3paHue KpynHbIX
CTPYKTYP AaHHbIX

Panee Mbl paboTas ¢ TPOCTHIMU OYJIEBBIMU 3HAYEHUSIMIU, YMCIAME U CTPOKaMu. Tereps e
MBI paboTaeM co CIIMCKAMH, KOPTEKAMHU, MHOKECTBAME U CTOBAPsIMIL. BBl MoskeTe 00beu-
HUTbH 9TU BCTPOEHHBIE CTPYKTYPBI JAHHBIX B COOCTBEHHBIE CTPYKTYPbI, G0JIee KPYIIHbIE
u cyokuble. HauneM ¢ Tpex pasHbIX CIIUCKOB:

>>> marxes = [ 'Groucho', 'Chico', 'Harpo']
>>> pythons = ['Chapman', 'Cleese', 'Gilliam', "Jones', 'Palin']
>>> stooges = ['Moe', 'Curly', 'Larry']

Mus1 MOKeM co3/1aTh KOPTEIK, KOTOprfI COZEPIKUT B KaYECTBE 3JIEMEHTOB KasK/[bIi U3
9THUX CIIMCKOB:

>>> tuple of Tists = marxes, pythons, stooges

>>> tuple of 1ists

(['Groucho', 'Chico', 'Harpo'l],

['Chapman', 'Cleese', 'Gilliam', 'Jones', 'Palin'],
['Moe', 'Curly', 'Larry'])

Mozkem Takke CO3/1aTb CITMCOK, KOTOpHﬁ COAEPIKUT TPU CIITMCKA:

>>> Tist_of_Tists = [marxes. pythons, stooges]

>>> 1ist_of lists

[['Groucho", 'Chico', 'Harpo'],

['Chapman', 'Cleese', 'Gilliam', 'Jones', 'Palin'],
['Moe", 'Curly', 'Larry']l]
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Haxomner, cozmaanm cioBapb U3 CIIUCKOB. B aTOM TIprMepe UCIoJIb3yeM Ha3BaHUe
TPYIIIBI KOMUKOB B KQUeCTBE KJII0Ya, a CIIMCOK €€ YJIeHOB — B KaueCTBe 3HAYCHUS:
dict_of Tists = {'Marxes': marxes, 'Pythons': pythons, 'Stooges': stooges}
>> dict_of lists
{'Stooges': ['Moe", 'Curly", 'Larry'],

‘Marxes': ['Groucho', 'Chico', 'Harpo'],
"Pythons': ['Chapman', 'Cleese', 'Gilliam', 'Jones', 'Palin']}

Bac orpannuuBaioT TOJIBKO caMu TUIIBI JaHHBIX. Harpumep, Kio4uu cioBapst 10JK-
HbI 6I)ITI) HEN3MEHAEMbIMHU, ITOITOMY CIIMCOK, CJI0BAPb UJIN MHOKECTBO HE MOTYT 6bITb
KJIIOUOM JIJIst IpyTOro cioBaps. Ho koprex Mosxer ObITh KirtouoM. Harpumep, Bbl MoxKe-
Te co37aTh aahaBUTHBIN yKa3aTesb J0CTONPUMeYaTebHOCTel, OCHOBbIBasch Ha GPS-
KoopArHaTax (MIMPOTe, A0JTOTE U BBICOTE; 00paTuTech K pasaeny «Kaprei» npuiosxe-
Hus B, rjie BbI cMosKeTe HaliTH ellle HeCKOJIbKO IPUMePOB pabOThl ¢ KapTaMu ):

>>> houses = {
(44.79, -93.14, 285): 'My House",
(38.89, -77.03, 13): 'The White House'

}

YnpaXHeHus

B 210ii ri1aBe BbI NO3HAKOMUJIUCH € H0JIee C0KHBIMU CTPYKTYPAMU JIAHHBIX: CITUCKAMH,
KOPTEKaMU, CJIOBAPSIMU W MHOKEeCTBaMU. VICTIOIb3y st UX W TUTIBI TAHHBIX, OTTUCAHHBIE
B IJ1aBe 2 (YMcsa U CTPOKU ), BBl MOXKETE IIPe/ICTAaBUTh MHOXKECTBO 3JIEMEHTOB PeaslbHO-
TO MUpa.

1. Cospaiite cicox years _11st, cojiepKalnuii rot, B KOTOPBIN BbI POINJINCH, U KasKIBII
MOCJIEYIONIUI TO/I BIUIOTD JI0 BAIIEro ISATOTr0 AHS poskiaeHust. Harpumep, ecim Bbl
poausuch B 1980 romy, crimcok Oyzer BBITJsIIETh Tak: years 1ist = [1980, 1981,
1982, 1983, 1984, 19851.

Ecim BaM MeHbIIIe TISITH JIeT U BbI YoKe ynuTaeTe 9Ty KHUIY, TO A JlaKe He 3Halo, 4YTO
CKa3aTb.

2. B Kakoii U3 roJ[oB, COAEPKAIIIXCS B CIIUCKe years 11st, ObLI Balll TPETHH JI€Hb POIK-
nenus? IloMHUTe, B IEpBbI rog Bam ObL1o 0 JIeT.

B kakoii U3 ro/10B, IIepeYNCIIEHHbIX B CIICKE years 11st, Bam ObL10 GOJIbIIE BCEro JieT?

4. Cospaiite cricok things, comepskaniuii Tpu ajiemenTa: "mozzarella", "cinderella”,
"salmonella".
5. Hanummre ¢ 60sbi10ii 6yKBBI TOT 3JIeMEHT crucka things, KOTOPBI OTHOCHTCS

K 9€JIOBEKRY, a 3aTEM BbIBEC/INTE CIINCOK. VI3MeHMIICS TN 9JIEMEHT CIINCKA?

6. IlepeBemuTe CHIPHBII 2JIEMEHT cTIMCKA things B BEPXHUIT PETUCTP 11EJTNKOM U BbIBE-
JIUTE CITHCOK.



YripaxxHeHus 99

10.

11.
12.

13.
14.

15.

16.
17.
18.

VY namare 6ose3tb U3 crvcka things, moryunre HobereBekyio mpeMuio 1 3aTeM BbI-
BEZIUTE CITMCOK HAa AKPaH.

CospaiiTe CIMCOK, KOTOPBII HA3bIBACTCS SUrPrise W COMEPKUT aJIeMEeHTHI 'Groucho ',
‘Chico’ m "Harpo'.
Hanummre mocaennuii aJ1eMenT CIICKa SUrprise co ¢TpodHoil OYKBbI, 3aTeM 00pa-

TUTE €0 U HAITUIIINTE C HpOHI/ICHOIL/,I 6yKBbI.

Cospnaiite aHT/10-(PaHITy3CKNIA CTIOBaph, KOTOPBI Ha3bIBaeTcs e2f, U BBIBEANTE €T0
Ha 9kpan. Bor Bamu nepsoie ciiosa: dog/chien, cat/chat u walrus/morse.

Wcnionb3yst cioBapsb e2f, BeiBeauTe (hpaHIly3CKU BapraHT cjioBa walrus.

Cospaiite hpaHITy3CKO-aHTITUHCKUH coBaph f2e Ha ocHOBe cioBapst e2f. Mcmoms-
3yliTe MmeTon items.

Vcniomb3yst ciioBaphb f2e, BbIBeAUTE aHTJIMIICKUI BapraHT cJjioBa chien.

CospaiiTe 1 BbIBeIUTE HA 9KPaH MHOKECTBO aHTJIMIICKUX CJIOB U3 KJTIOUEH CI0Bapst
e2f.

CospnaiiTe MHOTOYpOBHEBBII cjioBapb 11fe. Mcnosb3yiitTe ciemytonue CTPOKA /IS
KJIIOUell BepXHEro ypoBHst: 'animals’, 'plants’ u 'other'. Cuenaiite Tak, 4TOObI KJIHOY
‘animals’' ccblaics Ha IPYTOM cJIoBaph, UMEIONINii Katoun 'cats', "octopi' u "emus'.
Cremnaiire Tak, 9T0OBI KJTH0Y ' Cats' CCHLIAJICS HA CITUCOK CTPOK CO 3HAYEHUsIMHU 'Henri',
‘Grumpy ' u 'Lucy'. OcTajbHble KJIIOUN J0JKHBI CChIJIATHCS HA ITYCTHIE CIOBAPH.
BoiBepnTe Ha aKpaH BBICOKOYPOBHEBbBIE KJII0UM cjioBaps 11 fe.

BoiBenuTe Ha skpan kioun 1ifel "animals' J.

Bomsegure 3navenns 1ifel "animals' ][ 'cats'].



Kopouka Python:
CTPYKTYPpbI KOoAa

B mepBwIX Tpex riaBax Bbl yBU/IEIW MHOXKECTBO TPUMEPOB JJaHHBIX, HO TPAKTHYEeCKN
He paboTaju ¢ HUMU. B GOJIBITIMHCTBE TIPUMEPOB UCIIOIb30BAJICS WHTEPAKTUBHBIN MH-
TEPIpPETAaTOP, & CAMK OHU OBLIIH JIOBOJILHO KOPOTKUMHU. Terepb Bbl yBUUTE, KAK CTPYK-
TypupoBaTh k0d Python, a He TobKO aHHbBIC.

B 6oJIbIIMHCTBE S3BIKOB IIPOrPAMMHUPOBAHIISI CUMBOJIBI BPOJIe (PUTYPHBIX CKOOOK ({ 11 })
WJTH KJIIOYEBBIE CTIOBA BPOJie begin 1 end MpUMEHSIETCST 1715t TOTO, YTOOBI Pa3buTh KO Ha
pasziesibl. B aTHX A3bIKaX XOPOHUINM TOHOM SIBJISIETCS UCTIOJIb30BaHUE OTOUBKY ITpobesia-
M, 9TOOBI CIETATh IPorpamMMy HoJtee yiobourtaeMoii st cebst u apyrux. CyIecTByoT
Jla’ke MTHCTPYMEHTBI, KOTOPbIE TIOMOTYT KPACHUBO BBICTPOUTH Balll KOJI.

I'suno Ban Poccym mpu paspaborke Python permi, uto BbigeseHust mpodeaamu
OyJieT I0CTATOUHO, YTOObI 33/1aTh CTPYKTYPY MPOTPAMMBI U U30€KATh BBO/IA BCEX ATHX
cko6ok. Python otigaercst ot Apyrux sI3bIKOB TEM, YTO P06EbL B HEM UCTIOIb3YIOTCST
JUISE TOTO, UTOOBI 33/1aTh CTPYKTYPY MPOTPAMMBIL. DTOT aCIEKT HOBUKHU 3aMEUAI0T OJ[HUM
U3 MEPBBIX, U OH MOKET MOKA3aThCsI CTPAHHBIM JIJIsI TE€X, KTO YKe paboTal ¢ APyruMu
SA3bIKaMHU MporpaMMupoBanus. OHAKO 110 MPOIIECTBUM HEKOTOPOTO BPEMEHU 3TO Ha-
YUHAET Ka3aTbhCs €CTECTBEHHBIM U BbI llepecTaeTe 9TO 3aMevaTb. Bbl 1axke IPUBbIKHETE
K TOMY, 4TO fiesiaete GoJibiite, Habpast MEHbITE TEKCTA.

KoMMeHTUpyeM C NnOMOLLbIO CUMBOJ1a #

Kommenmapuii — 510 hparMeHT TeKcTa B Balieil mporpaMme, KOTOPBIH Gy/IeT MIPOUTHO-
pupoBaH nHTeptperaropoM Python. Ber MokeTe HCIIO/IB30BaTh KOMMEHTAPHUU, YTOOBI
JIaTh MOsSICHEeHEe GIM3MIEKAIIEro KO/, C/eJIaTh KaKue-T0 MOMETKH /st ceBst, Win JIJist
4ero-To emnte. KoMMeHTapuil ToMevyaeTcs: CHMBOJIOM #; BCe, YTO HAXOAUTCS MOCJe # /10
KOHIIA TEKYIIEH CTPOKH, SABIsTETCS KoMMeHTapreM. OObITHO KOMMEHTAPUT pacmoJiara-
eTCsI Ha OT/IEJIbHON CTPOKe, KaK MTOKA3aHO 371€Ch:

>>> # 60 ¢/mun * 60 MuH/4 * 24 4/peHb
>>> seconds_per_day = 86400

W Ha Toit xe CTPOKE, YTO 1 KO, KOTOprﬁ HY/KHO TTOSACHUTD:

>>> seconds_per_day = 86400 # 60 sec/min * 60 min/hr * 24 hr/day
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CuMBOJ # IMeeT MHOTO UMEH: Xew, wapn, pynm Win ycTpamalomiee okmomopn'.
Kax 6561 BB €T0 HIT HazBan?, ero a(GbeKT eHCTBYET TOMBKO /10 KOHIIA CTPOKH, Ha KOTO-
Poif OH pacriosiaraercs.

Python He zaeT BO3MOKHOCTH HaIMCATh MHOIOCTPOUHBINA KOMMeHTapuil. Bam Hyx-
HO SIBHO HAYMHATD KAKIYIO CTPOKY MJIU Pasjies] KOMMEHTApUsI C CMBOJIA #:

>>> # 9 Mory ckasaTb 3/eCb BCe, jake ecnnm Python 3To He HpasuTCA,
.. # NOCKOMbKY A 3alllleH KPYyTbiM
... # oKTOTOpPMNOM.

>>>

OmHaxo ecyii OKTOTOPTI HAXOUTCSI BHYTPH TEKCTOBOW CTPOKH, OH CTAHOBUTCH TIPO-
CTBIM CIMBOJIOM #:

>>> print("No comment: quotes make the # harmless.")
No comment: quotes make the # harmless.

MpoaneBaeM CTPOKM C MOMOLLbIO CUMBOAA \

Jliobast porpaMMa cTaHOBUTCS GoJtee yI0609UTAEMOIH, ECITH €€ CTPOKH OTHOCUTENHHO
KopoTkie. Pekomenmyemast (Ho He 06sI3aTesIbHAS ) MAKCUMATLHAST [JTHHA CTPOKY PaBHA
80 cumBosiam. Eciin BbI He MOKeTe BBIPAa3UTh CBOIO MBICJb B paMKax 80 CHMBOJIOB,
BOCITIOJIB3YUTECH CUMBOJIOM 80300H061eHUs \. TIPOCTO MOMECTHUTE €r0 B KOHIIE CTPOKH,
u paspine Python 6yzer neficTBoBaTh Tak, 6YATO 9TO BCE Ta JKe CTPOKA.

Hampumep, ecin 651 5T XOTeJT CO3/IaTh TIMHHYIO CTPOKY M3 HECKONHKUX KOPOTKUX,
sT MOT OBI C/IENIATH HTO MOIATOBO:

>>> glphabet = "'
>>> glphabet += 'abcdefg'
>>> alphabet += 'hijklmnop’
>>> glphabet += 'grstuv’
>>> glphabet += 'wxyz'
Wi ske 3a O/{HO JieiicTBIE, UCIIOJIb30BaB CUMBOJI continuation:
>>> glphabet = 'abcdefg' + \
"hijklmnop' + \
"qrstuv’ + \
"wxyz'

ITpoauTh CTPOKY MOKET OBITH HEOOXOIAMMO, €CJIM BbIPaKEHIE PACIIOJIaraeTcs Ha
HECKOJIbKUX CTPOKAX:
>>> 1 + 2 +
File "<stdin>", line 1

! HpHMO KaK Ta BOCbMUHOTraA 3eJjieHad HITYKa, KOTOPpas CTOUT IIPAMO 3a BaMU.

2 Tloxanyiicra, e 3oBuTe ero. OHO MOKET BEPHYTHCSI.
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1+2+

SyntaxError: invalid syntax
>>> 1 4+ 2 4+ \

3

>>>

CpaBHMBaeM BblpaKeHus
c noMmoubto onepatopos if, elif n else

[lo aTOTO MOMEHTA MBI TOBOPUJIM TOJIBKO O CTPYKTYpax JaHHbIX. Teneph ske HaKOHeIl
rOTOBBI C/eJIaTh IIEPBbI Al K PpACCMOTPEHUIO CMPYKMyp K0Od, KOTOPble BBOAAT
JaHHble B TporpaMMbl. (Bbl yke MOTJIM TIOJIYIUTD TIPEJCTaBIEeHE O HUX B IJIaBe 3,
B pasjieJie 0 MHOKeCTBax.) B kauecTBe MepBOro mpuMepa pacCMOTPUM HeOOJIbIITY IO
IIPOrpaMMy, KOTOpas MPOBEPSIET 3HaueHne OyIeBoii mepeMenHoM disaster u BREIBOAUT
MTOIXOISATIINI KOMMEHTapUil:

>>> disaster = True
>>> if disaster:
print("Woe!™")
else:
print("Whee!")

Woe!
>>>

Crpoxu if uelse B Python siBastiotest onepamopamu, Kotopbie IPOBEPSIIOT, SIBISIETCST
JIV 3HaYeHne BhIpakeHus (B IaHHOM cJryyae repeMeHHoit disaster) pasabpiM True. ITom-
HuTe, print() — a1o BeTpoeHHnast B Python ¢ynxuus nis seisoga nadopmanum, Kak
[IpaBUJIO, Ha Balll IKPaH.

Ecnu Bbl paboTanu ¢ ApyrvMu si3bikaMy NPOrpaMMUpPOBaHUsl, 06paTUTe BHUMaHWE Ha To, YTO Mpu
nposepke if BaM He Hy>XHO CTaBUTb CKOBKK. He Hy»kHO nucaTb YTo-To Bpoge if (disaster == True).
B KOHLe CTPOKM criefyeT NocTaBuTb ABoeToume (:). Ecnm Bbl, Kak 1 1, nHorga 3abbiBaete CTaBUTb
aBoetoune, Python BbiBeaeT coobuieHve 06 owmnbke.

Kaskmas crpoka print() oraeneHa npobesamu moji COOTBETCTBYIONIEN TPOBEPKOI.
1 wctorb30Bas YeThipe mpobesta st TOTO, YTOOBI BBIIETUTD KasKIbIH TTo/pasaes. XoTst
BBI MOJKETE UCIIOTL30BATh JII0O0€e KOJMMuecTBO Tpobesios, Python oxkumaer, uto BHyTpH
OJTHOTO pasjiesia Oy/IeT PUMEHSIThCST OJIMHAKOBOE KOJIMYECTBO TPoOeioB. PekomeH 10-
BauHbIH cTusb — PEP-8 (http://bit.ly/pep-8) — npeanuceiBaeT ncmoab30BaTh Y€ThIPe
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npobesa. He npumensiiite Tabysisinnio nin codetanne taby sinii 1 npobesioB — aTo
MellaeT O/ CYUTBHIBATh OTCTYIIBL.

Bce BbIIIOJIHEHHBIE B 3TOM IIpUMepe AeHiCTBUS 51 00bsCHIO OoJlee IeTalIbHO Jajiee
B TeKylllell riase.

1. TIpucBonsan 6ymeBo 3HaueHue True mepeMeHHoi disaster.

2. TlpousBesnn ycrosHoe cpaguenie ¢ TOMOIIBIO O1IepaTopoB 1T 1 else, BBITTOIHSIS Pa3Hble
(parMeHThI KOJIa B 3aBUCUMOCTU OT 3HAUEHUI TlepeMeHHoii disaster.

3. Buoizsasim pyHKIuio print (), 4To6BI BBIBECTH TEKCT Ha 9KPAH.

Mo3KkHO OpraHu30BBIBATD IIPOBEPKY B IPOBEPKE CTOJIBKO Pa3, CKOJIBKO BaM HY:KHO:

>>> furry = True
>>> small = True
>>> if furry:
if small:
print("It's a cat.")
else:
print("It's a bear!")
else:
if small:
print("It's a skink!™)
else:
print("It's a human. Or a hairless bear.")
It's a cat.

B Python orcrymsl onpenessior, Kakue paszesibl i u else obbeantensl B napy. Harma
nepBas MpoBepKa oOpamlazach K mepeMenHoi furry. IIocKoIbKy ee 3HaueHne paBHo True,
Python niepexoauT K BbIIEIEHHON TAKUM K€ KOJIMIECTBOM TIPOGETOB mpoBepke if small.
[Tockoabky MBI yKazann 3HaYeHNe TIepeMeHHON small paBHBIM True, TpoOBEpKa BepHET
pesyabrar True. to 3actaBut Python BeiBecTH Ha 9KpaH cTPOKy It's a cat.

Ecim neo6xoauMo npoBeputh Gosee AByX BAPUAHTOB, HCIIOJIB3YITe OIIepaToph if,
elif (aro 3Hauwmr else if — «uHaue ecams») u else:

>>> color = "puce"

>>> if color == "red":
print("It's a tomato")
elif color == "green":
print("It's a green pepper")
elif color == "bee purple":
print ("I don't know what it is, but only bees can see it")
else:

print("I've never heard of the color", color)

I've never heard of the color puce
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B npenpiayniem rnpuMepe Mbl IPOBEPSJIM PABEHCTBO C [TOMOIIBIO ollepaTtopa ==.
B Python ucrnosnbaytores cienyionye onepaTopbl CpaBHEHUSE:

paBeHCTBO (==);
HepaBeHCTBO (!=);
Menbiie (<);

MeHbIIIe UJIK PaBHO (<=);
6oubine (>);

GoJibIle WK paBHO (>=);

O 0000 Q0O

Brutoyenue (in ..).

ITU OTIepaTOPBI BO3BPAIIAIOT OYJI€BbI 3HaUeHUs1 True uin False. BaruisineM Ha 1o, Kak
oHu paboTaloT, HO CHAYaJIa TPUCBOUM 3HAYCHUE MTEPEMEHHOI X:

>>> x =7

Tenepb BBITTIOTHIM HECKOJIBKO TTPOBEPOK:

>>> X ==

False
>>> X ==

True
>>> 5 < x
True
>>> x < 1()
True

O6patrte BHUMAHIE Ha TO, UTO 7SI NPOBEPKU HA PABEHCMBEO UCTIONB3YIOTCS Ba
3HaKa «PaBHO» (==); IOMHUTE, YTO OJINH 3HAK «PABHO» IPUMEHETCA JIJIs TPUCBAUBAHU
3HAYEHUS TIePEeMEHHOM.

Ecaun BaM HY’KHO BBIIIOJIHUTH HECKOJIBKO CPaBHEHUI OJJHOBPEMEHHO, MOKeTe HC-
M0JIb30BATh OYeabl onepamopwvl and, or 1 not, YTOOBI OMIPEIETUTH UTOTOBBIN TBOUYHBII
pesyJbTar.

ByneBst omrepaTopnl mMetoT 6oJiee HU3K I npuopument, Hexen (hparMeHThl KOIA,
KOTOpble OHU CPAaBHUBAIOT. ITO 3HAYUT, YTO CHAYaJ/Ia BBICYUTBIBACTCS pe3yJabTar dpar-
MEHTOB, a 3aTeM OHU CpaBHUBAIOTCA. B JTanHOM IprMepe 13-3a TOTO, YTO MBI YCTaHAB-
JIMBaeM 3Ha4YeHue X paBHBIM /, IIPOBEPKaA b < X BO3BpalllaeT 3HadyeHue [rue u mpoBepka
x < 10 TakKe BO3BpaIlaer True, IOITOMY Hallle BhIpakeHue mpeobpasyercst B True and
True:

>>> 5 < x and x < 10
True

Kak ykasbiBaercst B nogpaszedie «IIpuopurer onepaiuii» pasjena «Hucsia» riaasbr 2,
caMBbIil TPOCTO €0cob N30eKaTh MyTAHUIIBI — HCIOJIb30BATh KPYTJIbIe CKOOKH:

>>> (5 < x) and (x < 10)
True
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Paccmorpum HekoTOpBIE IpYTrHe TPOBEPKU:

>>> 5 < xor x <10

True

>>> 5 < xand x > 10
False

>>> 5 < x and not x > 10
True

Ecan Bbr HCIIOJIB3yEeTE OIIepaTop and JLJIA TOTO, I-ITO6I:vI 06’belII/IHI/ITI) HECKOJIbKO TIPpO-
Bepok, Python mmossosut BaM cuenath caegyiomniee:
>>> 5 < x < 10

True

JTo BbIpa’K€HNE aHAJOTUYHO IIPOBEPKaM 5 < xu x < 10. B Takske MOKeTe 1mucaTh
6oJee JIUIMHHBIEC CDaBHEHWA!

>>> 5 < x <10 <999
True

Yro ectb uctuHa? YUTo, €CIIM 3JIEMEHT, KOTOPBIET MBI ITPOBEPSIEM, HE ABJISIeTCs OyIie-
BbiM? Yem Python cumraer True u False?

3uauenue false He 00s13aTeJILHO STBHO 03HavaeT False. Hampumep, k False mpupas-
HUBAIOTCS Bee CIeLylolue 3HadyeHus:

OyJsieBa repeMenHas False;
3Havyenue None;

1esoe uyncJo 0;

YUCJIO C TIaBaoniell Toukoi 0. 0;
mycTas ctpoka (' ');

mycroii crincok ([1);

myctoit koprex (());

mycToii ciioBapb ({});

00000 O0 OO0

mycroe MHOKecTBO (set()).

Bce ocrasnbhble 3HaueHus nprupaBHuUBalOTCS K True. [IporpaMmbl, HanncanHble Ha
Python, ucmob3yioT 970 ompenenenne HCTHHHOCTH (MM, KaK B TAHHOM CJIy4ae, JTOXK-
HOCTH), 4TOOBI BBITIOJHSITH TIPOBEPKY HA TYCTOTY CTPYKTYPBI JAHHBIX HAPSILY C TIPO-
BEPKOIl Ha PaBEHCTBO HEIIOCPEACTBEHHO 3HaYeHUIO False:

>>> some_Tlist = []
>>> if some list:
print("There's something in here")
else:
print("Hey, it's empty!")

Hey, it's empty!
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Ecym BBI BeITIOTHSIETE ITPOBEPKY /1JIsI BbIPpAKEHUA, a HE JIJIS1 HpOCTOfI HepeMeHHOfI,
PythOIl OLEHUT €ro 3Ha4eHnue u BEPHET 6y.71€B pesyabTart. HOBTOMy, €CJIN Bbl BBE/IETE
cjeaylouiee:

if color == "red":

Python onienut Boipaskenue color == "red". B Hariem npumepe Mbl IPUCBOMIIN IIEpe-
MEHHOU C010r 3HaueHme "puce”, TO3TOMY 3HaUeHUE BhIpaKeHUs color == "red" paBHO
False u Python nepeiizer k ciemyromieil mpoBepke:

elif color == "green":

MoBTOpsieM gencreusa
c noMmoubro while

[Tposepku ¢ nomotipio 1f, e11f u else BBIMOMHAIOTCS TTOCTEN0BaTEbHO. HOTIA HaM
HY’KHO BBITIOJHUTD KaKKe-TO omeparuu 6osiee ueM ot pa3. Ham HYKeH yuki, u mpo-
cTeliinM BapuaHToM 1ukJoB B Python sisisiercst while. TTompoOyiiTe 3amycTuTh ¢ 10-
MOIIBIO MHTEPAKTHBHOTO HHTEPIIPETATOPA CIEAYIOTINH MPIMEp — HTO TIPOCTEHTITHN UK,
KOTOPBIii BBIBOJMT Ha 9KpaH 3HadeHus ot 1 10 5:

>>> count = 1

>>> while count <= b:
print(count)
count += 1

g B W N

>>>

Cnauasia MBI TTpHCcBanBaeM 3HaueHne 1 nmepemeHHo# count. Iluki while cpaBHMBaeT
3HaUEHMeE TIePEMEHHON count ¢ YUCJIOM 5 U TIPOIoJIKaeT paboTy, eciii 3HaUeHe Tiepe-
MEHHOI count MeHbllle WU PaBHO 5. BHYTpH 1MKJIa MBI BBIBOJIUM 3Hau€HNe TepeMeHHON
count, a 3areM yeeruuusaem ero Ha 1 ¢ IIOMOIIbIO BbipaskeHus count += 1. Python Bos-
BpalaeTcs K BepXyllKe [[MKJa 1 CHOBA CPAaBHUBAET 3HAYeHHe IlepeMeHHOoI count ¢ uuc-
JioM 5. 3HavyeHue repeMeHHoi count Terepb PaBHO 2, IOITOMY COZIep:KUMOe ITuKJIawhile
BBITIOJTHSIETCS CHOBA M TIepeMeHHas count yBesimunBaeTcs /10 3.

ITO MPOIOIKAETCS /IO TEX TIOP, TTOKA TTepeMenHast count He OymeT yBenmaena ¢ 5 110 6
B HIDKHEHN JacTy IukiIa. Bo BpeMs odepelHOTO BO3BpaTa HaBepX IUKJA MPOBEpPKA
count <= 5 BepHer 3HaueHwue False u nukJ while sakonuntes. Python mepeiiger k BbI-
ITOJTHEHUIO CJICYIONIUX CTPOK.
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MNMpepbiBaeM UMK € noMoulbio break

Ecau BoI XOTHUTE, IlTO6bI ITUKJI BBITIOJIHAJICA 4O TEX ITOP, IMMOKa YTO-TO HE HpOH3OI>,II[eT,
HO BbI He 3HaeTe TOYHO, KOIa 9TO COObITHE CIYYUTCS, MOKETE BOCIIOJIb30BATLCSA Hec-
KOHEUHBIM UYUKIIOM, COJIEP;KAIIUM ortepaTop break. B aToT pa3 MbI cuntaeM CTpOKY € KJia-
BUATYPHI C TIOMOIIIBIO (PyHKIMH input (), a 3aTeM BbIBE/IEM €€ HA 9KPaH, CJIeJIaB IePBYIO
OyKBY IpOIKCHON. MBI IIpepBeM 1KKJIL, Koraa OyAeT BBeleHa CTPOKA, COIePsKallas TOJIb-
KO OYKBY «(»:
>>> while True:

stuff = input("String to capitalize [type g to quit]: ")

if stuff == "q":

break
print(stuff.capitalize())

String to capitalize [type q to quit]: test

Test

String to capitalize [type q to quit]: hey, it works
Hey, it works

String to capitalize [type q to quit]: g

>>>

NMponyckaeM utepauuu
C noMoLblo continue

WMHorma BaMm HY;KHO He TIPephIBaTh BECH ITUKJI, @ TOJBKO ITPOITYCTUTD MO KAaKOK-TO MTPHU-
YIHEe OJ[HY UTepanuioo. PaccMOTpuM BOOOPaKaeMbIil IPUMED: CUUTAEM I[€JI0€ YUCIIO,
BBIBE/IEM Ha 9KPaH ero 3HayeHue B KBajipaTe, ecJii OHO YeTHOe, U IIPOITYCTUM €ro, eCIn
OHO HevyeTHOe. MBI 1axke 106aBUM HECKOIBKO KOMMEHTapueB. I BHOBb /ISt BBIXOJIA 13

IUKJIa UCITOJIb3yEM CTPOKY (@

>>> while True:
value = input("Integer, please [g to quit]: ")

if value == 'q": # BbIXON
break

number = int(value)

if number % 2 == 0:  # HeyeTHOE 4uCno
continue

print(number, "squared is", number*number)

Integer, please [q to quit]: 1
1 squared is 1
Integer, please [q to quit]: 2
Integer, please [q to quit]: 3
3 squared is 9
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Integer, please [q to quit]: 4
Integer, please [q to quit]: 5
5 squared is 25

Integer, please [q to quit]l: g

>>>

NMpoBepsieM, 3aBepLUNIICA NN LUK 3apaHee,
C noMoulblo else

Ecumm nuki while saBepiimiics HopMmaabHo (6e3 BbizoBa break ), yipaBieHue mepeiaercs
B ONIMOHAILHBIN 010K e1se. Bbl MOKeTe MCII0Ib30BaTh €ro B IIUKJIE, T/E BBIIOJHIETE
HEKOTOPYIO TIPOBEPKY U IPepbiBaCTe 1IUKJI, KAK TOJHKO IIPOBEPKA YCIEITHO BbITIOJIHS-
eTcd. Bok else BBITIOJIHUTCS B TOM CJiydae, eciu IUKJ while 6yz:LeT MIPOIICH TTOJTHOCTDIO,
HO MCKOMBII 00bEKT He Gy/IeT HaiileH:

>>> numbers = [1, 3, 5]
>>> position = 0
>>> while position < Ten(numbers):
number = numbers[position]
if number % 2 == 0:
print('Found even number', number)
break
position += 1
else: # break not called
print('No even number found')

No even number found

Takoe MCronb30BaHUE KIIIOUEBOrO C/I0Ba else MOXET OKa3aTbCs HEMOrUYHbIM. PaccMaTpusaiite
€ro Kak npoBepKy Ha npepbiBaH1e LMKa.

BbiNnosiHAeM uTepauum c nomouybio for

B Python umepamoput uacto ucHobp3y0TCst 10 OAHON TpocToil prdHe. OHM T03BO-
JIAIOT BaM IMMPOXOAUTD CTPYKTYPbI JaHHbIX, HE 3Had, HACKOJIbKO 3T CTPYKTYPbI BEJNKN
U KaK peasin30BaHbl. Bbl aske MOKeTe MPOITH 10 JAHHBIM, KOTOPbIE OBLIN CO3/[AHbI BO
BpeMst paboTHI TPOTPAMMBI, YUTO TTO3BOJISIET 00PabOTATh MOTOKH TAHHBIX, KOTOPBIE B TIPO-
TUBHOM CJIy49a€ HE ITIOMECTUJINCH 61)1 B IMTaMATH KOMIIbIOTEDPA.
BriosiHe BO3MOKHO MTPOUTH TIO MTOCIEI0BATETBHOCTH TAKUM 00Pa3OM:

>>> rabbits = ['Flopsy', 'Mopsy', 'Cottontail', 'Peter']
>>> current = 0
>>> while current < len(rabbits):

print(rabbits[current])

current += 1
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Flopsy
Mopsy
Cottontail
Peter

OxHako cymiectByer 6osiee xapakTepHblii 111 Python criocob perens aToii 3agauu:

>>> for rabbit in rabbits:

print(rabbit)
Flopsy
Mopsy
Cottontail
Peter

Crucku Bpojie rabbits sIBJISIIOTCS OMHUMU U3 umepadeavivix 0obekToB B Python
HapSy CO CTPOKAMU, KOPTEKAMU, CJIOBAPSIMUA ¥ HEKOTOPBIMU JIPYTUMHU dJI€MEHTAMMU.
WrtepupoBaHue 110 KOPTEKY MM CIIMCKY BO3BpALIAET OAUH 3JEMEHT 3a pa3. Vtepupo-
BaHMeE 110 CTPOKE BO3BPALIAET OJMH CUMBOJI 34 Pa3, KAK IIOKA3aHO 3/€Ch:

>>> word = 'cat’
>>> for Tetter in word:
print(letter)

Wrepuposanue 1o cioBapio (nau ero hyHKINA keys () ) Bo3BpaiaeT Kiaouu. B aTom
npuMepe KJI0UN SIBJSIOTCS TUIIAMK KapT B HactosbHoi urpe Clue (3a mpenenamu
CesepHoii AMepuku ona HasbiBaercss CluedoAmerica):
>>> gccusation = {'room': 'ballroom', 'weapon': 'lead pipe’,

‘person’: 'Col. Mustard'}

>>> for card in accusation: # wwm for card in accusation.keys():
print(card)

room
weapon
person

YT00BI NTEPUPOBATD 110 3HAYECHHUAM, a He [0 KJII0YaM, CJIEAYeT UCII0Ib30BaTh (DYHK-
o values():

>>> for value in accusation.values():
print(value)

ballroom
lead pipe
Col. Mustard
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YTo6BI BEPHYTH KaK KJIOY, TaK U 3HAYCHUE KOPTEKA, BBl MOXKETE MCIOIH30BAThH
dynkmmio items():

>>> for jtem in accusation.items():
print(item)

('room', 'ballroom")
('weapon', 'lead pipe")
('person’, 'Col. Mustard")

[TomHUTE, YTO MO’KETE MPUCBOUTH 3HAUEHIE KOPTEXKY 3a OfuH mar. /L1 kaskaoro
KOpTesKa, BO3BpallleHHOro GyHKIuel items(), npucBoiiTe neppoe 3HaueHue (KIo4)
repeMeHHo card, a BTopoe (3HaueHne) — rmepeMeHHoi contents:

>>> for card, contents in accusation.items():
print('Card', card, 'has the contents', contents)

Card weapon has the contents lead pipe
Card person has the contents Col. Mustard
Card room has the contents ballroom

MNMpepbiBaeM uukn ¢ nomouwbro break

KimoueBoe cioBo break B mukJie for mpepbiBaeT 9TOT IUKJ TOUHO TaK jKe, KaK W UK
while.

MponyckaeM utepawumm c NoMoLLbIo continue

JloGaBJieHue KJIH0YeBOro ¢JIoBa continue B UK/ TOr O3BOJISIET EPeiiTh Ha CIIELYOILYI0
UTEPALMIO IINKJIA, KaK U B cJlydyae ¢ IIUKJIoM while.

NMpoBepsieM, 3aBepLUNIICA NIU LUK 3apaHee,
C noMoulbio else

Kaxk u B tiukste while, B for mMeercst onmuoOHANBHBIN OJI0K e1Se, KOTOPbII MPOBEPSIET,
BBITIOJTHUJICS JIN IIUKJT TOr MOTHOCTBI0. Ecain KiroueBoe ¢10BO break He GbLIO BHIZBAHO,
Oyzer BbITOJIHEH OJI0K e]se.

ITO M0JIe3HO, ECJTU BaM HYKHO y6e[_L1/ITbCH B TOM, YTO TPEABIAYIIUI UK BBITIOJI-
HUJICST TIOJTHOCTBIO, BMECTO TOTO 4T0OBI pano mpepBaThes. [uka for B caenytomem
npuMepe BBIBOJUT Ha 9KPaH HA3BAHWE ChIPa U TIPEPBIBACTCS, €CJIM ChIpa B MaraznHe
He HaleTcs:

>>> cheeses = []

>>> for cheese in cheeses:
print('This shop has some lovely', cheese)
break
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else: # OTCyTCTBME NpepbiBAHUA 03HAYAET, YTO Cbipa HeT
print('This is not much of a cheese shop, is it?')

This is not much of a cheese shop, is it?

Kak v B umkne while, B umkne for ncnonb3oBaHue 6oka else MOXeT MOKa3aTbCs HENOrUYHBIM.
MOXHO paccMaTpuBaTh LMK for kak MoMcK Yero-To, B TakoM cry4ae else 6yaeT Bbi3biBaTbCs, eCnm
Bbl HUYEro He Halwn. YTobbl monyunTb TOT e ahdekT 6e3 610Ka else, Ucrnonb3ynTe NEpeMeEHHYIo,
KoTopas 6yzieT nokasblBaTb, HALLENCS /I UCKOMbIN 3/1EMEHT B LmkIe for, Kak 3[ech:

>>> cheeses = []

>>> found_one = False

>>> for cheese in cheeses:
found_one = True
print(‘This shop has some lovely', cheese)
break

>>> if not found_one:
print('This is not much of a cheese shop, is it?')

This is not much of a cheese shop, is it?

UTepupoBaHMue NO HECKOJIbKUM NOC/Ie[0BaTe/IbHOCTAM
¢ noMoubro PpyHkuum zip()

CytiecTByer elrie OJIH MOJIe3HbIH TPUeM — TapajijieJibHOe UTEPUPOBAHUE TTO HECKOJIb-
KHUM TI0CJIEIOBATENbHOCTSIM C ITOMOIbIO (DYHKIN Z1p():

>>> days = ['Monday'., 'Tuesday'. 'Wednesday']

>>> fryits = ['banana', 'orange', 'peach']

>>> drinks = ['coffee', 'tea', 'beer']

>>> desserts = ['tiramisu', "ice cream', 'pie', 'pudding']

>>> for day, fruit, drink, dessert in zip(days, fruits, drinks, desserts):
print(day, ": drink", drink, "eat", fruit, "enjoy", dessert)

Monday : drink coffee — eat banana — enjoy tiramisu
Tuesday : drink tea — eat orange — enjoy ice cream
Wednesday : drink beer — eat peach — enjoy pie

Oyukiws zip() mMpekpariaeT ¢Bow paboTy, KOT/Ia BHIMOJHSIIETCS caMast KOPOTKast
nocaenoBaTeabHOCTh. OIH 13 cIUCKOB (desserts) okasasics AJIMHHee OCTANTbHBIX, MT0-
9TOMY HUKTO HE IIOJLyYUT IIyAMHT, [IOKQ Mbl HE YBEJIUYNUM OCTAJIbHBIE CIIUCKU.

B pasnene «CiooBapuy riaBbl 3 110Ka3blBaeTcs, Kak ¢ oMolbio pyHkiuu dict()
MOKHO CO3/1aBaTh CJI0BAPU U3 TIOCJIEA0BATENBHOCTEH, COIEPIKAIINX /[BA DJIEMEHTA, BPO-
1€ KOPTesKeH, CIIUCKOB MM CTPOK. Bbl MOsKeTe ncmonb3osath GyHKIUIO 21p(), 4TOOb
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MTPOMTH 110 HECKOJIBKUM ITOCJIE/IOBATEIBHOCTSIM U CO3/IATh KOPTEXKHU 13 9JIEMEHTOB C O/IU-
HakoBbiMU cMelienusiMu. Co3/la/iuM JiBa KOPTeXKa U3 COOTBETCTBYIOUIUX JAPYT JAPYTY
AHTJINHACKUX W (DPAHITY3CKUX CJIOB:

>>> english = '"Monday'. 'Tuesday'. 'Wednesday'
>>> french = 'Lundi', 'Mardi', 'Mercredi’

Teneps ucnosbsyeM GyHKIUIO zip(), 4TOOI 0ObEMHUTD 9TH KOPTEKH B I1apy. 3Ha-
yeHue, Bo3Bpaltaemoe GpyHkuuei zip(), camo 1o cebe He SABJISETCS CIIUCKOM UM KOpP-
TEsKEM, HO €ro MOKHO TIPpeoOpasoBaTh B JIOOYIO U3 9THX MOCIE0BaTETbHOCTEN:

>>> 1ist(zip(english, french))
[('Monday'. 'Lundi'), ('Tuesday'. 'Mardi'). ('Wednesday'. 'Mercredi')]

[Tepemaiite pesynbrat pabotsl hyHKIMU 21p() HemocpeacTBeHHO hyHKIwm dict () —
Uy HAC TOTOB HeGOJIbINOI aHII0-(PPaHIly3CKIil cIoBaph!

>>> dict(zip(english, french))
{"Monday": 'Lundi', 'Tuesday': 'Mardi', 'Wednesday': 'Mercredi'}

FeHepupoBaHHMe YNCNOBbIX NOC/IeA0BaTE/IbHOCTEN
¢ nomouibro PpyHkuumn range()

ODyukius range() BO3BPAIAeT MOTOK YKUCEJT B 3alaHHOM Jinanasote 6e3 HeoOXOaMMO-
CTH CO3/IaBaTh U COXPAHATh KPYITHYIO CTPYKTYPY JaHHBIX BPOJie CITUCKA UJIU KOPTEXKA.
ITO TO3BOJISIET BaM CO31aBaTh OOJIbIINIE AUATIA30HbI, He NCIIONb30BaB BCIO IAMITh KOM-
mbtoTepa U He OGPYIITUB TPOrpaMMy.

Bol Moskere npuMenaTs pyHKIMIO range () anajsornyto slice(): range(start, stop,
step). Ecaim onycrute snauenue start, amamason naunercs ¢ 0. HeoOXoauMbIM sSBJIsI-
eTCsl JIMIIb 3HaUeHue STtop: Kak U B ciydae co slice(), OHO olpeesisieT ocje/iHee 3Ha-
YeHIe, KOTopoe OyIeT CO31aHO TIPSAMO TIepe]] OCTAHOBKOI (hYHKIMK., SHAYEHKE 10 YMOJI-
YaHUIo Step paBHO 1, HO BBl MOKeTe U3MEHUTD ero Ha -1.

Kak u zip(), yHkuus range() BosBpalaeT umepadeiviviii 0ObEKT, II09TOMY BaM
HY’KHO MPOITH 110 3HAYEHUSIM C [TOMOIIBI0 KOHCTPYKIMK for ... in win mpeodbpasoBath
00BEKT B IOCIEN0BATENBLHOCTD Bpoae crncka. Cozgaaum auanason 0, 1, 2:

>>> for x in range(0,3):

print(x)
0
1
2
>>> 1ist(range(0, 3))
[0, 1. 2]

Bor tak MmoskHO co3zmarh auara3od ot 2 1o 0:

>>> for x in range(2, -1, -1):
print(x)
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2

1

0

>>> list(range(2, -1, -1))
[2, 1, 0]

B caenyiomem gparMenTe Koa UCIOAb3YETCs MIar 2, YTOObI OJIYYUTh BCE YEeTHDIE
yucsa ot 0 1o 10:

>>> 1ist(range(0, 11, 2))
[0, 2, 4, 6, 8, 10]

NMpoune ntepatopbl

B riaBe 8 pacemarpuBaetcs ntepuponanue 1o ¢aiisiam. B riase 6 Bbl cMOKeTe YBUJICTD,
KaK HCII0Jb30BaTh UTEPUPOBAHUE JIJIs1 00BEKTOB, KOTOPbIE CAMU OTIPE/IEJIHIIN.

BxnrouyeHus

Bxaouenue — 910 KOMIIAKTHBIN cI0CO0 CO3/IaTh CTPYKTYPY AAHHBIX U3 OJIHOTO Ujin GoJiee
UTEPATOPOB. BKIIOUEHNUST MO3BOISIOT BaM OOBEUHSITD IIUKJIBI U YCIOBHbIE TIPOBEPKI,
HE WCIIOJIb3YS ITPU ATOM TPOMO3JIKUIT cuHTaKcuC. Ecii BbI TpuMeHsieTe BKJIOYEHUE, TO
MOJKHO CKa3aTh, 4TO ysKe HeTsioxo 3Haere Python. MHbiMu cioBaMu, 9TO 0fiHA U3 XapaK-
TEPHBIX 0COOEHHOCTEN TAHHOTO SI3bIKA.

BxnroueHune CnmMckos

BoI MOKeTe cO3/1aTh CITHCOK TEJIBIX Yuces oT 1 10 5, mo6aBisiss uxX Tyaa Mo OHOMY 32
pas, HalpuMep, Tak:

>>> number_1ist = []

>>> number 1ist.append(1)
>>> number _1ist.append(2)
>>> number_Tist.append(3)
>>> number_1ist.append(4)
>>> number_11st.append(5)
>>> number_1ist

[1, 2, 3, 4, 5]

Wiu ke BbI MOTJIH OBl UCIIOJIb30BATh UTEPATOP U (DYHKIINIO range():

>>> number_1ist = []
>>> for number in range(l, 6):
number_1ist.append(number)

>>> number_11ist
[1. 2. 3.4, 5]
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W sxe mpeoGpa3oBaTh B CIIUCOK caM Pe3ysabTat paboTsl hyHKIK range():

>>> pumber _1ist = Tist(range(1l, 6))
>>> number_1ist
(1. 2. 3. 4, 5]

Bce ati moixoznt abCOMOTHO KOPPEKTHDI ¢ TOUKY 3peHust Python u crenepupyior
ONMHAKOBHIH pesymbratr. OaHako 6osee XxapakTepHbiM st Python sisnsterest cosmanme
CIIMCKA C TIOMOIIBIO gKA0ueHus cnucka. IIpocreiimas ¢hopMa Takoro BKIIOYEHUS Bbl-
TJIS/IAT TaK:

[BbpakeHne Tor anemeHT in uTepabenbHui 00beKT ]

Bot Tak BBITVIAAWUT BKJIIOYEHNE CIITMCKaA 1IEeJIbIX YHMCEeJI:

>>> number_Tist = [number for number in range(1,6)]
>>> number_11ist
(1, 2, 3, 4, 5]

B 1epBoii cTpoke BaM HY;KHO, 4TOOBI TIEpBast mepeMeHHas number copMupoBaa
3HAUYECHUS JUUISA CIIUCKA: CJEYEeT PasMECTUTh PE3yJIbTar paboThl IUKJIA B EePeMEHHOT
number_1ist. Bropas nepementast number sBjisieTcst 4acThio muka for. YtoObl mokasars,
YTO TepBast IEPEMEHHAST NUMber SBJISIETCST BRIPAKEHNEM, TTOMPOOYEM TAaKOH BAPUAMT:

>>> pumber_1ist = [number-1 for number in range(1,6)]
>>> number_11ist
(0. 1. 2, 3, 4]

BxJroueHue crmcka mepeMeniaeT UK B KBaJpaTHble CKOOKU. ITOT IIPUMEpP BKJIIO-
YeHUsI HEHAMHOTO TIPOIIle TPEIbIAYIIET0, HO 3TO ellle He Bce. BKioyeHne cmucka MoxeT
coziepKaTh YCJIOBHOE BhIpaKeHUE, KOTOPOE BLITJISUT MIPUMEPHO TaK:

[BoipakeHne Tor anemeHT in utepabenbHuili 00beKT 1t ycnosue]

Co3maanM HOBOE BKITIOUEHNIE, KOTOPOE CO3/IAeT CIICOK, COCTOSIIINE TOJTBKO M3 YeTHBIX
qIcesT, PaCoIOKEHHBIX B Anana3one ot 1 10 5 (IIOMHUTE, YTO BhIpasKeHue numder % 2
“MeeT 3HadeHue True g YeTHDIX yucesl ¥ False 11 He4eTHBIX):

>>> g 1ist = [number for number in range(1,6) if number % 2 == 1]
>>> g 1ist
[1. 3, 5]

TeHepb BRJIIOYECHNE BBITIAAUT YYTh 6osee KOMIIAKTHO, Y€M €TO0 TpaI[I/II_[I/IOHHbeI
aHaJIor:

>>> g list =[]
>>> for number in range(1.6):
if number % 2 == 1:
a_list.append(number)

>>> g list
[1. 3., 5]
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HaxkoHell, TOUHO TaK e, KaK U B CJIydae BIOKEHHBIX IIMKJI0B, MOKHO HarucaTh GoJiee
yeM ofuH HabOp OIepaTtopos Tor ... B COOTBETCTBYIONUIEM BbiaeleHn. YToObl mpoe-
MOHCTPUPOBATh 9TO, CHaYaJIa CO3/IaIM CTapbIil JOOPBIN BIOKEHHDBII IIUKJI 1 BbIBEIEM
Ha 9KpaH pe3yabTaT:

>>> rows = range(1.4)
>>> cols = range(1.3)
>>> for row in rows:
for col in cols:
print(row, col)

W WM N = =
N =N =N =

Tenepb Boci10/1b3yeMcs BKJIIOYEHUEM U IIPUCBOUM €ro llepeMeHHol cells, co3fiaBas
TEM CaMbIM CITUCOK KOpTexkel (row, col):

>>> rows = range(l.4)
>>> cols = range(1,3)
>>> cells = [(row, col) for row in rows for col in cols]
>>> for cell in cells:
print(cell)

(1. D

(1. 2)

(2. 1)

(2. 2)

(3. 1)

(3. 2)

KcraTtu, BBl MOKETE BOCIOJIB30BATHCA PACTIAKOBKOW KOPTEsKa, YTOOLI BHIICPHYThH
3HAUCHUA row 1 COT U3 KaXKJ0ro KOPTEkKA 110 Mepe UTePUPOBAHUA 110 CIIUCKY cells:

>>> for row, col in cells:
print(row, col)

W WM N =
N = N =N

Oparmentst for row ... u for col ... BO BKJIIOYEHUH TaKXKe MOTYT UMETh CBOU IIPO-
BepKH if.
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BknroueHue cnoBaps

I[JIH CJIOBapeI';I TaKKe MOKHO CO3/1aTb BKJIIOYEHHE. HpOCTeI'/JIH_[aH €ero (l)OpMa BbITJIAANUT
TIPUBBIYHO:

{ Bbpakenne Kmw4a: BbpakeHne 3Hadenns for sepakexne in urepabesnbHbii 00beKT }

Kak u B cityuae ¢ BKIIOUEHUSAMY CIIHCKA, BBIJICTEHUS CJIOBApEll TakyKe MMEIOT Mpo-
BepKH 1T M HECKOJIBKO OTIepaTopoB for:

>>> word = 'letters’
>>> letter _counts = {letter: word.count(letter) for letter in word}
>>> Tetter_counts
("1’ 1, et 2, 't 2, vt 1, st 1

MbI 3aIycKaeM IHKJI, IPOXO/IS 10 KasKI0ii 13 ceMu OYKB B CTPOKe letters, u cunra-
eM, CKOJIbKO pa3 TostBisieTcst ata Gyksa. J[Ba Hanmix Bbi3oBa word. count(letter) — aTo
JINIID ITyCTasd TpaTa BpEMEHU, ITOCKOJDbKY HaM HYKHO ITOACYUTATD 6yKBbI «e» 1 «t» 1Ba
pasza. Ho korga Mot cuntaeM GYKBbI «e» BO BTOPOil pas, To He MPUYUHSEM BPEJIa, MO-
CKOJIbKY JIMIIb 3aMeHsIeM Y’Ke CYIIECTBYIOILYIO 3aI1Ch B CJIOBAPE; TO K€ OTHOCUTCS
U K mojcuery OykB «t». Cienytommuii crocob perneHust 3agadu 6ojiee XapakTepeH st
Python:

>>> word = 'letters’
>>> Tetter counts = {letter: word.count(letter) for Tletter in set(word)}
>>> letter counts
{'t'-2, 11, et 2, 't 1, st 1

Kiroun coBaps pacriosaraioTcs B WHOM, YeM B TIPE/IBIIYIIEM TTpUMepe, TTOPSIKE,
MOCKOJIbKY UTEPUPOBAHME 10 pe3yabTaty paboTsl GyHKimu set(word) Bo3Bpaiaer
GYKBBI B ZIPYTOM TIOPSZIKE, HESKEIM UTEPUPOBAHIE MO CTPOKE Word.

BxknroueHne MHOXecCcTBa

HuxTo He x04eT okaszaThbcs O6I/I)K€HHIJIM, TIO3TOMY JaKe Y MHOKECTB €CTh BKJIIOYEHU .
HpOCTefIHIafI BEPCU BBITVIAANUT KaK BRKIIIOYEHHWE CITMCKA UJIN CJIOBap:, KOTOPbIE BbI TOJIb-
KO 4TO BUJICJIN:

{ Bbpakenne for BepakeHue in utepabesnibHulii 0ObEKT }

Bouee pmnnbie Bepcuu (1poBepku if, MHOXKECTBEHHBIE O1TepaTopbl for) Takke 10-
CTYITHBI JIJIsI MHOKECTB:

>>> 3 set = {number for number in range(1l,6) if number % 3 == 1}
>>> 3 set
{1, 4)
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BknouyeHue reHepartopa

[l KopTexeli He CyIecTBYyeT BKIOUEHN. Bbl MOTIN TOTyMaTh, YTO 3aMeHa KBaJIpaT-
HBIX CKOOOK y BBIZIEJIEHUS CITMCKA HA KPYTJIble CO3AACT BKIKUYEHNE KopTexka. MoskeT
Jaske [I0Ka3aThCs, 4TO HTO paboTaeT, HOCKOJIbKY UCK/II0UeH e He OYIeT CreHepUpPOBaHO,
€CJIW Bbl HallUIIIETE CJEeAYyIOoIIee:

>>> pumber_thing = (number for number in range(1l, 6))

B kpyriible CKOOKM 3aKJIIOUEHO BKJIOUEHNE TeHEPAaTOPa, OHO BO3BpaliaeT 00bheKT
reHepaTopa:

>>> type(number_thing)
<class 'generator'>

CaMu TeHepaTtopbl MBI pacCMOTpuUM GoJiee IETaTbHO TO3Ke B aHHOH Tiase. [Ipu-
MEHEHUE FeHePATOPOB — ITO OJUH U3 CIOCOOOB MPEIOCTABUTH JIAHHBIE UTEPATOPY.

Bbl MOKeTE UTEPUPOBATH HEITOCPEACTBEHHO TI0 3TOMY OOBEKTY TeHEPATOPa, KaK T0-
Ka3aHO 3/IeCh:

>>> for number in number thing:
print(number)

(S R R

u ke BbI MOXKeTe 06epHYTH BBI30B 115t () BOKPYT BKIIOYEHUST TEHEPATOPA, YTOOBI
3aCTaBUTh ero paboTaTh KaK BKIIOUEHUE CIIMCKA:

>>> pumber_1ist = Tist(number thing)
>>> number_Tist
[1, 2, 3, 4, 5]

l'eHepaTop MOXeT GbIThb 3anyLleH Nulb oAHaXAbl. CUCKX, MHOXECTBA U ClIOBapU CyLLECTBYIOT
B MaMsiTU, HO reHepaTop CO3AaeT CBOW 3HAYeHWs BO BpeMsi paboTbl NporpaMMbl 1 BbIAAET MX MO
oAHOMY 3a pa3 yepe3 utepatop. OH He 3aMoMWUHAET WX, MO3TOMY Bbl HE MOXETE MepesanycTuTb
WK CO34aTb PE3EPBHYIO KOMUIO reHepaTopa.

Ecuu BbI TonpoGyeTe MpouTeprupoBaTh MO FeHEPaTopPy 3aHOBO, TO OOHAPYIKUTE, UTO
OH UCTOIIIEH:

>>> try again = Tist(number thing)
>>> try again
(]
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Bopi MozkeTe co31aTh reHepaTop U3 BKIIOUEHUS FeHepaTopa, Kak MbI C/IeJIaJli TO 3/1€Ch,
i u3 Qyukyuu 2enepamopa. CHadasa Mbl TOTOBOPUM O (DYHKIIUAX B 11€JI0M, a 3aT€M
paccMOTPUM YACTHBIN cirydail — (PyHKITUU reHepaTopa.

DyHKLUMU

J1lo 9TOro MOMeHTa Bee Hallli IPUMEPhI KOfla IIPeACTaB/IsLIn coboil Hebobime ¢par-
MEHTDbI. OHI/I TOAATCA MJIA pelieHuA H€6OJHJH_[I/IX 3a/la4, HO HUKTO He Xo4ueT Ha6I/IpaTb TN
(parmenTsi pas 3a pazoM. Ham HysKeH KaKoii-To c11ocob opraHnsosarh O0JIbIol (par-
MEHT KoJa B OoJiee yinoOHbIe (hparMEeHTHI.

[TepBbiii MIar K TOBTOPHOMY UCIIOJIb30BAHUIO KOJIa — 3TO cozfianue pyHkiuit. Qywx-
YU — ATO UMEHOBAHHBII (pparMeHT Ko/a, OT/eJIeHHbI OoT ApyruX. OHa MOXKET TpH-
HUMaeT J1060€e KOJIMIeCTBO JIOObIX BXOAHBIX NApAMempos U BO3BPaIIATh J11060€e KOJIu-
4ECTBO JIOObIX Pesyabmamos.

C (yHkmeit MOKHO cieJIaTh JIBE BEIIU:

Q onpedenumy;
QO eswvi3samo.

YT00bI OmpeaeanTh GYHKIIIO, BaM HY;KHO Harmucath def, uMst (QYHKIMN, BXOIHBIE
HapaMeTphl, 3aKJI0UEHHbIE B CKOOKH, U, HaKoHell, ABoetoure ( ;). IMeHa hyHKIMM moa-
YUHSIOTCS TEM JKe TpaBUIaM, YTO U MMeHA TlepeMeHHbIX (OHM JIOJKHBI HAUMHATHCS
¢ OYKBBI MJI _ ¥ COAEPIKATH TOJIBKO OYKBBI, IUMPBI I ).

JlaBaiite sieiictBoBaTh noiaroso. CHauasia orpesieJiuM 1 BbI30BEM (PYHKIINIO, KOTO-
pasi He uMeeT mapameTpoB. [lepen Bamu puMep mipocTeiinieit (pyHKImn:

>>> def do_nothing():
pass

Hake ecn hyHKIIUY He HYKHBI TTAPAMETPBI, BAM BCE PABHO MPUJIETCS YKA3aTh KPY-
rible CKOOKM U JiBOeTOUME B ee onpejenennu. Claeayolyio cTpoKy HeoOX0AUMO Bbi-
JIEJIUTD TIPOOETaMI TOYHO TaK Ke, Kak ecyin Obl 9710 6Lt oriepatop 1f. Python tpebyer
MCIIOTB30BATh BBIPAYKEHE Pass, YTOOBI TIOKA3ATh, UYTO (HYHKITNSI HUYETO He AeTaeT. ITO
9KBUBATIEHTHO YTBEPIKIEHUIO «Ta CTPAHUIIA CIIEITHATBHO OCTABIEHA Ty CTO» (HecMo-
TPST HA TO YTO TETMEePhb ITO HE TaK).

DYHKIMIO MOKHO BBI3BATH, TPOCTO HAIKCAB e UM 1 ckoOkn. OHa cpaboTaer Tax,
KaK st 1 o6elat, BIoJIHE YCIIEeNIHO He C/Ie/IaB HUYero:

>>> do_nothing()
>>>

Tenepb onpesiesM 1 BBI30BEM JIPYTYIO (DYHKITHIO, KOTOpast He MMEET MapaMeTpoB
1 BBIBOJMUT Ha 9KPAH O/IHO CJIOBO:

>>> def make a_sound():
print('quack")
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>>> make_a_sound()
quack

Korna Bbr BeizbiBaere dymnkimio make_a_sound(), Python BeimossieT Koz, pacmosio-
JKEHHBIN BHYTPHU ee olucanusd. B aToM ciydyae OH BBIBOAMUT OJIHO CJIOBO U BO3BpAIIAeT
yIpaBJieHue OCHOBHOH ITpoTpamme.

IMompoGyem Hamicath (HYHKITHIO, KOTOPas He UMeET MapaMeTpPOB, HO BO3BPAIIAET
3HaYeHue:

>>> def agree():
return True

Bb1 MoskeTe BbI3ZBATh 9Ty (DYHKIMIO W TIPOBEPUTH BO3BpaIllaeMoe efo 3HaueHue C 110-
MOIIbIO 1f:

>>> if agree():
print('Splendid!")
else:
print('That was unexpected.")

Splendid!
TosbKo uTO BbI cresasm Goubioii mar. Kombunanus GyHKIuii ¢ npoBepkamu Bpo-
Je 1T 1 nuKIaMu Bpojie while II03BOJIAET BaM Jies1aTh PaHee HeIOCTYIIHbIE Bellu.
Terepb IPUIILIO BPeMst TOMECTUTD YTO-HUOY b B 3T cKoOKM. Onpenenum GyHK-
1uio echo(), uMerolLylo oaun apamerp anything. Ona ucnosbayer omeparop return,

4TO6BI OTIPABUTH 3HAYEHUE anything BBI3BIBAIOIICH CTOPOHE JBAXK/IBI, PA3ICTUB UX
npobesom:

>>> def echo(anything):
return anything +

"+ anything
5>
Teneps BoIzoBeM yHKIMIO echo(), iepezias eil cTpoky 'Rumplestiltskin':

>>> echo('Rumplestiltskin')
‘Rumplestiltskin Rumplestiltskin'

3HaueHus1, KOTOpbIe BbI repeaeTe B (OYHKIIMIO IPU BBI30BE, HA3BIBAIOTCS aApeyMeH -
mamu. Korzpa Bbl BbI3bIiBaeTe (DYHKIIUIO C apPTyMEHTAMM, 3HAYCHUS 9TUX aPTYMEHTOB
KOITUPYIOTCST B COOTBETCTBYIONINE napamemps. BHyTpu (GyHKITNN. B mpensiyem mpu-
Mepe ynkimm echo() mepegaBasach cTpoka 'Rumplestiltskin'. To 3HaUeHME KOMTUPO-
BaJIoCch BHYyTpU dyHKIMK echo() B mapamerp anything, a 3aTeM BO3Bpallaloch (B 9TOM
cJIydae OHO y/IBAMBAJIOCH U PA3JIENSIOCH MPOOETIOM) BBI3BIBAIOIIEH CTOPOHE.

ITu IpuMepbl DYHKINIA I0BOJIbHO TIPOCcThl. Hanumiem GyHKIMIO, KOTOPast TPUHU-
MaeT apryMeHT U YTO-TO ¢ HUM JiesiaeT. M bl afanTupyeM mpebaynil (pparMenT Kojia,
KOTOPBIiT KOMMEHTHPOBaJ 11BeTa. HazoBeM ero commentary u cjiejiaeM Tak, 4TOObI OH
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[IPUHUMAJ B KauecTBe aprymMeHTa ctpoky color. Caesaem Tak, 4ToObl OH BO3BpaLIa/l
OIrCcaHue CTPOKU BBI3BIBAIOIICH CTOPOHE, KOTOPas MOXKET PEIIUTDb, YTO ¢ HUM JieJIaTh
JlaJIblIIe;

>>> def commentary(color):

if color == 'red":
return "It's a tomato."
elif color == "green":
return "It's a green pepper."
elif color == 'bee purple':
return "I don't know what it is., but only bees can see it."
else:

return "I've never heard of the color + color +

>>>

Boizosem dyHnkimio commentary (), mepesiaB eii B kauecTBe apryMeHTa CTpokKy 'blue’.
>>> comment = commentary('blue")
OyHKIUS cleNaeT clelyollee:
MPUCBOUT 3HaYeHue 'blue’ mapamerpy GyHKImu color;
MPOMJIET 10 JIOTUYeCcKo 1enouke if-elif-else;

BEpHET CTPOKY;

0 0 0 O

MIPUCBOUT CTPOKY ITepeMEeHHOIT comment.
Yo MBI TOJTy4YUM B pe3yibTare?

>>> print(comment)
['ve never heard of the color blue.

DYHKIS MOKET IPUHUMATD JII060€ KOJUYECTBO apryMEHTOB (BKJIIOYAsT HYJIb ) JII0-
6o0ro Tuma. OHa MOJKET BO3BpAIaTh JI06G0e KOJUYECTBO PE3YJIbTaTOB (TaKkKe BKIIOYAsT
HyJ1b) i060ro Tuta. Ecim pyHKINS He BBI3bIBAET return sBHO, BBI3bIBAIONIAA CTOPOHA
[IOJIYYUT pe3yJibTar None.

>>> print(do_nothing())
None

None Mo)eT 6bITb NOJZIE3HbIM

None — ato crienuanbHoe 3HaueHue B Python, kotopoe samossser co6oii Iycroe MecTo,
eca GYHKIUA HIYero He Bosspaiaer. OHo He siBisieTcs OyJieBbIM 3HaueHueM False,
HECMOTPSI Ha TO YTO MOXO0JKe Ha HEro IpH IIpoBepKe 0yJ1eBoii iepeMenHoil. PaccMoTpum
npumep:
>>> thing = None
>>> if thing:

print("It's some thing")
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. else:
print("It's no thing")

It's no thing

Jli1st TOro 4TOOBI IIOHATH BaskHOCTb oTinuust None ot GyJieBa 3HayeHus False, uc-
MOJIB3YHTE OnepaTop is:

>>> if thing is None:
print("It's nothing")
. else:
print("It's something")

if;s nothing

Paszuuiia kaxercst HeOOJBINOI, 0JHAKO OHa BaskHa B Python. None morpebyercst
BaM, 4TOOBI OTIIUYUTH OTCYTCTBYIOTIEE 3HAUEHUE OT mycToro. [loMHUTE, 4TO 11e/10-
YUCJEHHbBIE HYJIW, HYJIU C TJIaBaloliell TOYKoM, myctbie cTpoku ('), cnucku ([]1),
koptexu ((,)), cmoBapu ({}) m mHOKecTBa (set()) Bce paBHbI False, HO He paBHBI
None.

Hanumem ue6osipinyio pyHKIMIO, KOTOPast BBIBOMT Ha 9KPaH MPOBEPKY Ha pa-
BeHCTBO None:

>>> def is_none(thing):
if thing is None:
print("It's None")
elif thing:
print("It's True")
else:
print("It's False")

Tenepb BbIITIOJIHUM HECKOJIBKO ITPOBEPOK!

>>> is_none(None)
It's None

>>> is none(True)
It's True

>>> is none(False)
It's False

>>> s none(0)
It's False

>>> is none(0.0)
It's False

>>> s none(())
It's False

>>> is none([])
It's False

>>> is none({})
It's False

>>> is_none(set())
It's False
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MO3MLMOHHDbIE apryMEHTbl

Python noBosibHO THOKO 06pabaThiBaeT apryMeHThl (DYHKIIUE B CPABHEHUH ¢ MHOTHMU
SI3BIKAMU TIpoTpaMMupoBanust. Hanbosee pacipocTpaHeHHBIH THIT apTyMEHTOB — 9TO
NO3UUUOHHBLE APZYMENMbL, YU 3HAYCHUS KOTUPYIOTCS B COOTBETCTBYIOIINE ITapaMeTPh
COTJIACHO MOPSIKY CJIeIOBAHNUS.

Jta (PYHKIUS CO3/IaeT CJIOBAPh U3 MO3UITMOHHBIX BXOIHBIX aPTYMEHTOB W BO3Bpa-
IIaeT ero:

>>> def menu(wine, entree, dessert):
return {'wine': wine, 'entree': entree, 'dessert': dessert}

>>> menu( 'chardonnay', 'chicken', 'cake')
{'dessert': 'cake', 'wine': 'chardonnay', 'entree': 'chicken'}

HecmoTpst Ha pactipocTpaneHHOCTb APTYMEHTOB TAKOTO THITA, Y HUX €CTh HEIOCTATOK,
KOTOPBI 3aKJIF0YACTCST B TOM, 4TO BaM HYKHO 3aTIOMUHATH 3HAYCHUE KaXK/I0H MO3UIHH.
Ecou 661 Mbl BbI3BaIM (DYHKITHIO Menu(), epeiaB B KauecTBe TMOCIEHEr0 apryMeHTa
MapKy BUHA, 00€]l BbIIIeJ Obl COBEPIIEHHO JPYTUM:

>>> menu( 'beef', 'bagel', 'bordeaux')
{'dessert': 'bordeaux', 'wine': 'beef', 'entree': 'bagel'}

AprymeHTbl — KJIlOuU€Bble C/1I0Ba

Jlist Toro ut0o6bI M36€KATH [Ty TAHUIIBI C TO3UIIUOHHBIMU APTYMEHTAMHE, BBl MOJKETE YKa-
3aTh ApPTYMEHTBHI C TIOMOIIbI0O UMEH COOTBETCTBYIOINX rmapaMmeTpos. [Topsaok ciemnosa-
HUST apTYMEHTOB B 9TOM CJTy4ae MOKeT ObITh WHBIM:

>>> menu(entree="beef', dessert="'bagel'. wine="bordeaux")
{'dessert': 'bagel', 'wine': 'bordeaux', 'entree': 'beef'}

Bsr MmoxeTte O6'beIII/IH$ITb TMO3MIMOHHDBIE aPDTYMEHTDBI 1 aPT'YMEHTDBI — KJIIOYEBbIE CJI0-
Ba. CHauasa BbI6epeM BHUHO, a JIA Aeceprta 1 OCHOBHOTO 6]110[[3. NCIIOJIb3YEM apryMeH-
ThI — KJIIOYEBbIC CJIOBA.

>>> menu( ' frontenac', dessert="flan', entree='fish')
{'entree': 'fish', 'dessert': 'flan', 'wine': 'frontenac'}

Ecov BbI BBI3BIBaETE (DYHKITHIO, UMETONTYIO KaK MO3UIIMOHHBIE aPTYMEHTBI, TaK 1 ap-
I'YMEHTBI — KJIFOUeBbIE CJIOBA, TO TIO3UIMOHHBIE apI'yMEHTBI HEOOXOANMO YKa3bIBaTh
TIePBBIMU.

YKa3biBaeM 3HaueHue napamMeTpa no yMoJIUaHUIO

Bbi MozkeTe ykazaTb 3HAUCHUS 10 YMOJYAHUIO JIJIS TTAPaMeTPOB. SHAYEHUS 110 yMOJTYa-
HUIO UCHOJIb3YIOTCA B TOM CJIydae, €CIU BhI3BIBAIOIIASA CTOPOHA HE MTPETOCTaBIIIA COOT-
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BETCTBYIONHMI apryMeHT. JTa MPUATHAS 0COOEHHOCTh MOKET OKa3aThCsA TOBOJIBHO MO-
Jie3Hoi. Bocrosb3yeMes mpe/bly M TPUMEPOM:

>>> def menu(wine, entree, dessert='pudding'):
return {'wine': wine, 'entree': entree, 'dessert': dessert}

B aToT pa3 mbl BeI3oBeM (hyHKITNIO menu(), He TiepesiaB eif apryMeHT dessert:

>>> menu( 'chardonnay', 'chicken")
{'dessert': 'pudding', 'wine': 'chardonnay', 'entree': 'chicken'}

EcJin BbI IIpelocTaBUTE apryMEHT, OH Oy/IeT UCIOJb30BaH BMECTO apryMeHTa 10
YMOJTYAHUIO:

>>> menu( 'dunkelfelder', 'duck', 'doughnut")
{"dessert': 'doughnut', 'wine': 'dunkelfelder', 'entree': 'duck'}

3HayeHve apryMeHTOB MO YMOTUYaHUIO BbICUUTBLIBAETCS, KOraa (yHKUMS onpeaensieTcs, a He Bbl-
NOSHSAEeTCsA. PacnpocTpaHeHHOM OLIMBKOW HOBUYKOB (M MHOTAA HE COBCEM HOBUYKOB) SIBMSIETCS
MCMob30BaHNEe U3MEHSIEMOrO TWMa AaHHbIX BPOAe ChvcKa UM CoBapsi B kauyecTBe apryMeHTa
Mo YMONYaHUIo.

B caemyiomieii nmpoBepke oxkugaercs, 4To GyHKIus buggy () Oyaer KasKablii pas 3a-
MYCKATHCST ¢ HOBBIM ITyCTBIM CITUCKOM result, T06aBIsITh B HETO apTYMEHT arg, a 3aTeM
BBIBOJIUTD HA 9KPAH CIIMCOK, COCTOSAIINN U3 OHOTO aeMeHTa. OTHAKO B 3TON (PYHKITUN
ecThb Har: crucok GyJIET MyCT TOJIBKO TIPU EPBOM BbI30Be. Bo BTopoii pas crimcox result
OyJIeT Co/lepsKaTh HJIEMEHT, OCTABITMHCS MOCJIE TIPEABILYIIETO BbI30BA:

>>> def buggy(arg, result=[1):
result.append(arg)
print(result)

>>> buggy('a’')

['a']
>>> puggy('b')  # owmupaem ysugets ['b']
['a', 'b']

Oynkiyst paboTana 661 KOPPEKTHO, €I OBl KOJI BBITIISIICI TaK:

>>> def works(arg):
result = []
result.append(arg)
return result

>>> works('a')
['a']
>>> works('b")
['b']
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Penuth mpobseMy MOXKHO, Tiepe/iaB B (PYHKIIUIO 4TO-TO €I1ie, YT0Ob! yKa3aTh Ha TO,
YTO BBI3OB SBJISACTCS TTEPBBIM:

>>> def nonbuggy(arg, result=None):
if result is None:
result = []
result.append(arg)
print(result)

>>> nonbuggy('a")
['a']
>>> nonbuggy('b")
['b']

MonyyaeM NO3ULIMOHHbBbIE apryMeHTbl C NOMOLLbiO *

Ecnu Bor pabortanu ¢ sispikamu mporpammupoBanust C uan C++, To MOJKeTe Tpeno-
JIOXKUTh, 4TO acTepuck (*) B Python kak-to orHocuTes K yKasarensm. 1o He Tak, Python
He UMeeT yKazaTeJeil.

Ecsm cumBoJ1 * Oy 1eT NCtiosib30BaH BHYTPHU (DYHKITUH C TTAPDAMETPOM, IIPOU3BOJIBHOE
KOJIMYECTBO MO3UITMOHHBIX apTyMEHTOB Oy/IeT CrPYIIIIUPOBAHO B KOPTEK. B caeyomiem
TPUMEPE args sIBJISETCST KOPTEXKEM TTapaMeTPOB, KOTOPBIN ObLI CO3/IaH U3 apTYMEHTOB,
nepeanHbIX B (GyHKIINIO print_args():

>>> def print_args(*args):
print('Positional argument tuple:', args)

Ecs BbI BbI30BeTe GyHKIHIO O3 apryMEHTOB, TO MOJIYYUTE MIyCTONH KOPTEXK:

>>> print_args()
Positional argument tuple: ()

Bce aprymeHTbI, KOTOPbIE BbI TiepeiauTe, Oy/yT BbIBEJEHBI Ha SKPAH KaK KOPTEK
args:

>>> print_args(3, 2, 1, 'wait!', 'uh...")
Positional argument tuple: (3, 2, 1, 'wait!', 'uh...")

ITO T0JIe3HO 1PU HamMcanuu (hyHKIMK Bpoe print (), KOTOpble TPUHUMAIOT TPO-
M3BOJIBHOE KOJTMYECTBO apryMenToB. Ecim B Barmeit hyHKIINN NMeIoTesT Takke 00s13a-
TeJIbHbIE IIO3UIMOHHbIE aPTYMEHTDI, ¥args OTIIPABUTCS B KOHEI] CIIMCKa U IIOJIYUYUT BCe
OCTaJIbHbIE aPIyMEHThI:

>>> def print_more(requiredl, required?, *args):
print('Need this one:", requiredl)
print('Need this one too:', required?)
print("All the rest:", args)
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>>> print_more('cap', 'gloves', 'scarf', 'monocle', 'mustache wax')
Need this one: cap

Need this one too: gloves

ATl the rest: ('scarf', 'monocle', 'mustache wax')

ITpu HcmoIb30BaHIK * BaM He HYKHO 00sI3aTEIbHO Ha3bIBaTh KOPTEK MMapaMeTPOB
args, OHAKO TO paclpocTpaHeHHas uaroma B Python.

NMonyyeHne apryMeHTOB — KJIHOUEBbIX CJ/I0B
C noMoulbro **

Bbl MOZKeTe MCIIOJB30BATh 1Ba actepucka (*¥*), 4ro0Obl CrpyInupoBaTh apryMEHThl —
KJIIOYeBbIE CJI0BA B CJI0BAPb, [/le UMeHa apryMEeHTOB CTaHyT KJIIoYyaMy, a UX 3HaYeHUI —
COOTBETCTBYIOLIMMU 3HaYCHUAMU B cjoBape. B cienylouieM npumMepe olpejiesiseTcs
(ynxus print_kwargs(), B KOTOpPOIi BBIBOJATCS ee apryMeHTbl — KJIIOUEBbIe CJI0BA:

>>> def print_kwargs(**kwargs):
print('Keyword arguments:', kwargs)

Teneph HOHpO6yfITe BbI3BaThb €€, 11epe/laB HECKOJIbKO apIryMEHTOB!

>>> print_kwargs(wine="merlot', entree='mutton', dessert='macaroon")
Keyword arguments: {'dessert': 'macaroon', 'wine': 'merlot', 'entree': 'mutton'}

BuyTpu dyHKITIM kwargs sSiBIsIETCS CIOBAPEM.

Ecan Bor HCIIOJIb3yeTe IMO3UITMOHHDbIE apI'YMEHTDBI 1 apIryMEHTbhI — KJII0Y€BbIE CJIOBa
(*args u **kwargs), OHU JIOJIKHbBI CJIEIOBATh B 9TOM JKe Topsijike. Kak u B cirydae c args,
BaM He 0053aTeIbHO HA3bIBATh HTOT CJIOBAPb KWargs, HO 9TO OIATH e ABJSIETC pac-
MTPOCTPaHEeHHON MTPaKTUKOM.

CTpoKkM AOKYMEeHTaLuuu

Ilzen Python riracut: yno6oynraeMocTh uMeeT 3HaUeHUe. Bbl MOKeTEe TPUKPENUTH
JIOKYMEHTAIIMIO K ollpe/iesieHnIo (PyHKIMHI, BKJIIOYMB CTPOKY B Hauyaso ee Testa. OHa Ha-
3bIBAETCS CTPOKOI JIOKYMEHTAIIUH:

>>> def echo(anything):
‘echo returns its input argument’
return anything

Bpl MozkeTe cies1aTh CTPOKY JOKyMEHTAIIMM I0BOJIBHO JVIMHHOM U JIasKe, eCJIU XOTH-
Te, IPUMEHUTDH K Hell (hopMaTUPOBaHUeE, YTO TIOKA3aHO B CJIEAYIONIEM ITpUMepe:

def print_if true(thing, check):

Prints the first argument if a second argument is true.
The operation is:
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1. Check whether the *second* argument is true.
2. If it is, print the *first* argument.

if check:
print(thing)

J1J1s1 TOrO 4TOObI BBIBECTH CTPOKY JIOKYMEHTAIIMN HEKOTOPOH (DYHKITMHU, BAM CIIEILY €T
Boi3Barh hyHkuio help(). Ilepepaiite eit uMst GyHKIIH, 4TOODI MOJYIUTDH CIIUCOK BCEX
ApPTYMEHTOB U KPACWBO OT(HOPMATUPOBAHHYIO CTPOKY IOKYMEHTAIUH:

>>> help(echo)
Help on function echo in module _main_ :
echo(anything)

echo returns its input argument

Eciu BbI XOTHTE YBUAETD TOJIBKO CTPOKY JAOKYMeHTauu 6e3 popMaTupOBaHMSL:

>>> print(echo. doc )
echo returns its input argument

[TogosputenbHo BbITIAAANAS CTPOKA  dOC_ ABJISIETCS BHYTPEHHUM MMEHEM
CTPOKHU JOKYMEHTAIINM KaK repeMeHHoi BHyTpH dhyHkinu. B mynkre «Mcnonb3oBanne
_ U ___ B UMeHax» B pasjesie «IIpocTpaHcTBa nMeH U 00JIACTb OTpe/leJIeHUsT» TaHHON
rJIaBbl OOBSICHSETCS IPUUYMHA MTOSIBICHNSI BCEX 9TUX HUKHUX MOYEPKUBAHUN,

PYHKLUMKN — 3TO 06bEKTHI NEpBOro Knacca

A yxe ynomunan mantpy Python: o6bekTaMu SIBIsIETCST Bee, BKITIOYAsT YHMCIIa, CTPOKH,
KOPTEKH, CIIUCKH, cIoBapu U aaxke dyukimn. Oyukim B Python ssasiores o6bexTa-
MU [IEPBOTO KJiacca. Bpl MOXKeTe TPUCBOUTH X ITE€PEMEHHBIM, UCIIOIb30BATh KaK ap-
TYMEHTBI U1 IpYyTUX (hyHKITNN 1 BO3BPAIaTh u3 (hyHKINN. JTO TaeT BaM BO3MOKHOCTD
perars ¢ momotibio Python takue 3aaun, ClipaBUTHCS ¢ KOTOPHIMU CPEACTBAMEI MHOTHX
JIPYTHUX SI3BIKOB CJIOKHO, €CJIN HE HEBO3MOKHO.

Jlist Toro 4T06b YOEUTHCS B 9TOM, OMPEIETUM MPOCTYIO (YHKITHIO answer (), KOTo-
pas He UMeeT aPTYMEHTOB U TIPOCTO BBIBOJUT YUCJIO 42:

>>> def answer():
print(42)

Brr 3HAaeTe, YTO MOJYIHTE B KAYECTBE PE3YIbTATa, €CJIN 3AIyCTUTE 3TY (PYHKIINIO:

>>> answer()
42

Teneps onpenenum eire ofHy GYHKIIMIO ¢ UMeHeM run_something. Ona umeeT onun
apryMeHT, KOTOPBII Ha3biBaeTcs func u npeacTasisteT coboii PyHKIMIO, KOTOPYIO HYK-
HO 3aIyCTUTh. ITa (DYHKITUS TTPOCTO BBI3BIBAET APYTYIO (DYHKIIHIO:

>>> def run_something(func):
func()
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Ecan mpl nepenaaum answer B pyHkIuio run_something(), To ucCoab3yeM ee Kak
JIaHHbIe, TPSIMO KaK U pyrue 0ObeKTh:

>>> run_something(answer)
42

OGparuTe BHUMaHIE: BbI IEPEIAIN CTPOKY answer, a He answer (). B Python kpyriibie
CKOOKI 03HAYAIOT «BBI30BU 3Ty (DyHKINI0>. Ecii ckobok Het, Python oTHOCHTCS K (DyHK-
MU KaK K JII000MY APYroMy 00BEKTY. ITO IPOUCXOAUT IOTOMY, YTO, KaK ¥ BCE OCTATIb-
Hoe B Python, dyHkius siBasiercst 06beKTOM:

>>> type(run_something)
<class 'function'>

IMonpo6yem samyctuthb pyHKIMIO ¢ aprymenTamu. Onpegeam Gyakimio add args(),
KOTOpast BBIBOJUT HA 9KPAH CYMMY JIBYX YHCJIOBBIX apIyMEHTOB, argl u arg:

>>> def add_args(argl, arg2):
print(argl + arg?2)

UYewm sBnsiercst add_args()?

>>> type(add_args)
<class 'function'>

Tenepw onpenennm GyHKINIO, KOTOpas Ha3biBaeTcs run_something with args()
U IPUHUMAET TPU apryMeHTa:

O func — dyHKIUS, KOTOPYIO HY>KHO 3aITyCTUTD;
QO argl — nepBblii apryMeHT GyHKIMHU func;
O arg2 — BTOpo# apryMenT dhyHKIMN func:

>>> def run_something with_args(func, argl, arg2):
func(argl. arg?)

Korpna BbI BeI3biBaeTe yHKIMIO run_something with args(), Ta ¢hyHKIHUS, 4TO TTEpE-
JlaeTcsl BbI3bIBAIOIEN CTOPOHOM, IIpUcBanBaeTcs rnapaMeTpy func, a nepemeHHble argl
U arg2 I0JIy4daloT 3HayeHusd, KOTOpble CJAeAYIOT Jajiee B CIIUCKe apryMeHTOB. Bbi3oB
func(argl, arg2) BBITIOJHAET JAHHYIO (DYHKINIO C STUMHU apTyMEHTaMH, TOTOMY YTO
KPYyTJIbie cKOOKM yKasbBaioT Python ciemars aTo.

[Tposepum dyHKIHIO run_something with _args(), mepexnas eit mmst pyukImm add_args
1 apryMeHTnl 5 1 9:

>>> run_something with args(add args, 5, 9)
14

BuyTpu dynkimu run_something with args() apryment add_args, mpecTaBagioONnit
co060it nmst GyHKIK, ObLI IPUCBOEH apamerpy func, 5 — napamerpy argl, a 9 — mapa-
MeTpy arg2. B urore mosyyaeTcs caenyiomnas KOHCTPYKITUS:

add_args(b, 9)
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Bbl MoskeTe 00beMHUTD 9TOT IIPUEM C UCIOJIb30BAHUEM *args 1 **kwargs.

Onpenenm TecToBYIO (DYHKIIMIO, KOTOPas IPUHUMAET JI060€e KOJUYECTBO 031-
IIMOHHBIX APTYMEHTOB, OIIpe/ieisieT UX CyMMY C TTOMOIIbI0 (PYHKIUK Sum() 1 BO3Bpa-
LIaeT ee:

>>> def sum_args(*args):
return sum(args)

S He ynmomuHa yHKINIO Sum() paree. To BeTpoeHHas B Python gyHKIms, Kotopast
BBICYMTHIBAET CYMMY 3HAYCHUH NTEPAOETHHOTO YMCIOBOTO (IETOUNCIACHHOTO UITH C T1J1a-
BafoIel TOYKON ) apryMeHTa.

Mpsr1 onpeniesium HOBYIO hyHKIMIO run_with positional args(), mpuHUMAIOITYTO
(byHKIINIO 1 TTPOU3BOJLHOE KOJIMYECTBO TMMO3UITMOHHBIX apPTyMEHTOB, KOTOPbIE HYKHO
GyJIeT TepesiaTh B Hee:

>>> def run_with positional_args(func, *args):
return func(*args)

Teneps BbI30BEM ee:

>>> run_with_positional args(sum args, 1, 2, 3, 4)
10

Bbl MoskeTe nC110/1b30BaTh (PYHKIMN KaK JIeMEHTBI CIIMCKOB, KOPTEXKel, MHOKECTB
u cioBapeil. OyHKIIUY HEU3MEHSIEMbI, TI09TOMY BbI MOKeTe JaXKe IPUMEHITh UX KaK
KJIIOYU [IJIS1 CJIOBapeit.

BHyTpeHHMe pyHKLUMn

Bor MozkeTe onpeneuTh (YHKITUIO BHYTPU APYTON (DYHKITAN:

>>> def outer(a, b):
def inner(c, d):
return ¢ + d
return inner(a, b)

>>>

>>> outer(4, 7)
11

BuyTpennue GyHKIMNI MOTYT ObITh I10JIE3HBI IIPU BBIIIOJTHEHIH HEKOTOPHIX CI0KHBIX
3aj1au GoJiee OIHOTO pasa BHYTPU APYroil (GyHKIUU. DTO TO3BOJUT U30€KATh UCIIOJIb-
30BaHUs LUKJIOB WK AyOinpoBanus koga. PaccMorpuM mpumep paboThl O CTPOKO,
KOT/Ia BHYTPeHHsAsE (QYHKINS J0OABISIET TEKCT K CBOEMY apTyMEHTY:

>>> def knights(saying):
def inner(quote):
return "We are the knights who say: '%s'" % quote
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return inner(saying)

>>> knights('Ni!l")
"We are the knights who say: 'Ni!'"

3aMblKaHUA

BryTpennsisa GyHKIIUS MOKET IeHCTBOBATH KaK 3amMblKkanue. 3aMblKaHue — 9TO (DYHK-
Us1, KOTOPas AMHAMUYECKU TeHEPUPYETCs APYToii hyHKIMEH, n oHU 06e MOTyT 13-
MEHSITHCSI U 3aTIOMUHATDH 3HAYEHUSI IEPEMEHHBIX, KOTOPbIE OBLIN CO3/IaHbl BHE (DYHK-
LHN.

Cueprytotnuii mpuMep co3zilad Ha OCHOBe ITpe/iblyiero mpumepa knights (). Hazosem
HOBYTO QYHKITHIO knights2(), TOCKOBKY Y HAC HET BOOOPAsKEHVIST, U TPEBPATUM (DYHKITAIO
inner() B 3aMbIKaHue, KOTOPOe HadbliBaeTcs inner2(). Pa3imnung 3akIioyaloTcs B cjeiy-
IOIIEM.

Q inner2() ucronb3yeT BHENIHUN TapaMeTp Saying HemocpeJCTBEHHO, BMECTO TOTO
4TOOBI MOJYYUTH IO KaK apryMEHT.

O knights2() Bo3Bpalaer uMs GyHKI[UE 1NNer2, BMECTO TOTO YTOObI BBI3BIBATH €€:

>>> def knights2(saying):
def inner2():
return "We are the knights who say: '%s'" % saying
return inner2

Oyuaknusa inner2() 3HaeT 3HaYeHUE IePEMEHON Saying, KOTopoe OBLIO MepefaHo
B (byHKIIHIO, U 3anoMuHaeT ero. CTpoka inner2 BosspaliaeT aTy 0co0yo KOIU0 (OyHKITHH
inner2, HO He BbI3BIBAET ee. DTO U eCTh 3aMbIKaHUE: JITHAMUYECKHU CO3/IaHHast (PyHKITHS,
KOTOpas 3alIOMUHACT, OTKY/Ia OHA ITOSBUJIACD.

Brizosem ynkimio knights2() nBa paza ¢ pa3HbIME apryMeHTaMU:

>>> 3 = knights2('Duck ')
>>> P = knights2('Hasenpfeffer")

O’keil, yeM SIBJISIOTCS a 1 b?

>>> type(a)
<class 'function'>
>>> type(b)
<class 'function'>

Onu aBISI0OTCS Q)yHKLII/IHMI/I, a TaKKe 3aMbIKaHUAMMU:

>>> 3

<function knights2.<locals>.inner2 at 0x10193e158>

>>> h

<function knights2.<locals>.inner2 at 0x10193ele0>
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Eci Mbl BBI3OBEM X, OHU 3aIIOMHSAT 3HaYeHHUe IIepeMeHHOI Saying, KoTopoe ObLIo
HCII0JIb30BAHO, KOT/IA OHY GBI CO3/1aHbl (DyHKIEH knights2:

>>> a()

"We are the knights who say: 'Duck'"
>>> h()
"We are the knights who say: 'Hasenpfeffer'"

AHOHMMHDbIEe (pyHkuun: pyHkuumsa lambda()

B Python nsamb0a-gynxuus — 510 anorrMHas GyHKINS, BbIpaKeHHAs OJHUM BbIpajke-
HreM. Bl MojkeTe HCmoib30BaTh €€ BMECTO OOBIYHON MaJICHBKON (DyHKITHH.

Jlsist Toro 4TOGBI TPOUJLTIOCTPUPOBATH AHOHUMHBIE (DYHKI[UH, CHAYAIA CO3a UM
pUMep, B KOTOPOM UCTIONIB3YIOTCST 0ObIUHbIe (DYHKITHE, [[JIs HaYama Mbl OMPEIeTIUM
(ynxmuio edit_story(). OHa nMeeT ceayione apryMeHThbl:

QO words — CIIMCOK CJIOB;

O func — (yHKIMsL, KOTOPast [0JUKHA ObITh IPUMEHEHA K KasKIOMY CJIOBY B CITHCKE
words:

>>> def edit_story(words, func):
for word in words:
print (func(word))

Terepb HaM HYKHBI CIIUCOK CJIOB ¥ (DY HKIHsT, KOTOPYIO TpeOyeTcst K HUM TPUMEHUTD.
B kadecTBe CT0B 5T BO3BMY CIHUCOK 3BYKOB (THITOTETHYECKUX ), KOTOPbIE MOT ObI M3/1aTh
MOT#1 KOT, ecJiit OB (THTIOTETHYECKN) OH He 3aMETUJT O/THY U3 JIECTHUIL:

>>> stairs = ['thud', 'meow', 'thud', 'hiss']
DyHKIMs JKe 3anuer ¢ 60JbIION OYKBbI KasK10€ CJI0BO 1 J0OABUT K HEMY BOCKJIM-

[aTeTbHBIN 3HAK, YTO UICATBHO MOMOMIET /IS 3aT0JI0BKa KaKOU-HIOYIb JKeJITOI Kola-
Ybell ra3eTeHKU:

>>> def enliven(word): # Gonbuwe amoywii!
return word.capitalize() + "I

CmMerraem HaIm WHI'PE/IMEHTDI:

>>> edit_story(stairs, enliven)
Thud!
Meow!
Thud!
Hiss!

Hakomner; nepexoaum K nssmMoe. Dyukiust enliven() OblLiIa TAKOI KOPOTKOI, 4TO MbI
MOYKEM 3aMEHUTD ee JIAMOIOM:

>>>

>>> edit_story(stairs, lambda word: word.capitalize() + '!")
Thud!
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Meow!
Thud!
Hiss!
>>>

JIstmMG1a IpUHUMAET OJIMH apIyMEeHT, KOTOPBII B TOM IpuMepe HazaH word. Bee, uto
HAXO/IUTCST MEKIY ABOCTOUNEM U 3aKPBIBAIONIEH CKOOKOM, SIBISIETCS OMPEIeIEHIEM
hyukimm.

YacTo ucrnosib3oBaHme HACTOSANNX (DYHKIMIT Bpojie enliven() Topasno mpo3pavHee,
4eM UCIob3oBanue JsaMO 1. JIaMO bl HanboJree TOME3HbI B CIYYasaX, KOTIA BaM HY5KHO
OTIpEe/IENTUTH MHOKECTBO MEJIKUX (DYHKITMI 1 3aIIOMHUTD BCe UX UMEHA. B yacTHOCTH,
BBl MOJKETE MCITOJIB30BaTh JAMO/IbI B IPaMUECKUX TT0JIb30BATEIbCKIX HHTEP(deiicax,
9TOOBI OTIPENETUTD PYHKUUU GHEWHE20 6b1306a. [IPUMEDPBI BB MOJKETE HANTH B TIPUIIO-
KEHUH A.

FeHepaTOpbI

B Python zenepamop — 910 06BEKT, KOTOPBIN NPeIHAZHAYEH JIJIsT CO3/IaHNS TTOCTIE/I0BA-
tespHOCTElN. C €ro TOMOIIBIO BBl MOKETE TTPOUTEPUPOBATDH MOTEHIIMATBHO OTPOMHbBIE
HOCJIeI0BATEIbHOCTH 6e3 HeOOXOAUMOCTY CO3/IaHuUs U COXPAHEHUsT BCEH MOCTIe0Ba-
TEJIBHOCTHU B MaMATh cpa3dy. [ eHepaToOpbl YaCTO CTAHOBATCS MCTOYHUKOM TAaHHBIX
It uTepaTopoB. Kak BBl MOMHUTE, MBI YK€ MCIOJIb30BATN OJUH U3 HUX, range(),
B IIPUMEPAX KOJIa /IJIs1 TOTO, YTOOBI CTeHEPUPOBATD MOCAE0BATEIbHOCTD 1[EJIbIX Y-
cesr. B Python 2 ¢pyHkuus range() Bo3BpaliaeT ClucoK, OrpaHUYeHHbI Tak, YTOObI OH
noMernancs B maMaTh. B Python 2 takske ectb GyHKIMS xrange(), KOTopas craja
o6brunoi Gynkiwei range() B Python 3. B aTom nipumepe cKJaipIBatoTcst BCe IeJibie
yucaa ot 1 1o 100:

>>> sym(range(1, 101))
5050

Kasknprii pas, korma Bel UTepUpyeTe yepe3 reHepaTtop, OH OTCJIeKNUBAET, T/le OH Ha-
XOJIUJICST BO BPEMsI ITOCJIe/IHETO BbI30BA, U BO3BPAIIlAeT CJe/yiollee 3HaueHne. ITo OT-
JIN4aeT ero oT O6bI‘IHOI>i ®YHKHHH, KOTOpadA HE MOMHUT O ITPEABIYIINX BbISOBAX 1 BCET/la
HaurHaeT paboTy ¢ MePBOM CTPOKK U B HEM3MEHHOM COCTOSTHUM.

Eciin BbI XOTHTE CO3/aTh TOTEHI[UAIBHO GOJIBINYIO ITOCAE0BATEIBHOCTD U €€ KO/
CJIMIIKOM BEJIMK JIJISI TOTO, YTOOBI CO3/1aTh BKJIIOUEHUE FeHepaTopa, HAIIMIINUTE DYHKIUUIO
zenepamopa. 1o oObraHas (DYHKINS, HO OHA BO3BPAIaeT 3HAUCHIE C TOMOIIBIO BBIPa-
skenus yield, a we return. Hanumrem co6¢cTBeHHYIO (DYHKIUIO range():

>>> def my range(first=0, Tast=10, step=1):
number = first
while number < last:
yield number
number += step
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ITO HOpMaJbHas (PYHKITHS:

>>> my_range
<function my _range at 0x10193e268>

U ona Bo3Bparaet 0GbeKT reHepaTopa:

>>> ranger = my range(l, 5)
>>> ranger
<generator object my range at 0x10la0al68>

MbI MOKEM TIPOUTEPUPOBATH IO ATOMY 0OBEKTY TeHepaTopa:

>>> for x in ranger:
print(x)

S oo

[lekopaTopbl

WNuorga Bam HY:kHO MOAU(DUITUPOBATD CYTIECTBYIONIYIO (DYHKITUIO, HE MEHSS TIPU 3TOM
ee UCXOHBIN KOJI. 3a4acTyto HYKHO J0GABUTH BHIPAsKEHUE TSI OTJIALKU, YTOOBI TIOCMO-
TPETh, KAKME apTYMEHTBI OBLIU Ty/Ia TIePe/IaHbl.

Hexopamop — 370 HYHKIHS, KOTOPast IPUHUMAET OHY (DYHKITMIO B Ka4eCcTBe apry-
MeHTa U Bo3Bpallaer Apyryio GyHKIuo. Mbl HCI0Ib3yeM clielylolie IIpUeMbl 13 Ha-
1Iero apceHasna;

Q *args m **kwargs;

O BHyTpeHHUE QYHKINH;

O byHKINU B KauecTBe apTYMEHTOB.

Oyukiums document_it() ompezessieT 1eKOpaTop, KOTOPBIIL:
BBIBC/ICT UM CbYHKLII/II/I " 3HaY€HUE TEPEAAHHDBIX B HEC apTYMEHTOB;
3allyCTUT (l)yHK]_[I/IIO C IIOJIYYE€HHBIMHN apryMEHTAMMU;

BBIBE/IET PE3YJIbTAT;

© 0 0O

BepHET MOAUGMUIIMPOBAHHYIO (DYHKITHIO, TOTOBYTO /IJI NCIOJb30BAHUS.

Kop Gyzer BbITJISAAETH TaK:

>>> def document_it(func):
def new_function(*args, **kwargs):
print('Running function:', func. name )
print('Positional arguments:', args)
print('Keyword arguments:', kwargs)
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result = func(*args. **kwargs)
print('Result:"', result)
return result

return new_function

HesaBucumo ot Toro, Kakyio hyHKImio func Bel mepenaaute document it (), BbI TOTy-
YUTE HOBYIO (DYHKITHIO, KOTOPAs COAEPIKUT IOTIONHUTETHHbBIE BRIPAKEHNU, T0OaBIIsTEMbIE
document_it(). [Jexoparop He 00s13aTeIbHO AOJKEH 3allycKaTh Ko MyHKIUU func, HO
dynxms document_it() BbI3OBET YacTh TuNc, MOITOMY BbI TIOJIYUYKTE PE3YIbTAT PAOOTHI
(ynxiun func, a Takske JOTMOJIHUTEIbHBIE TAHHBIE:

>>> def add_ints(a. b):
returna + b

>>> add_ints(3, 5)

8

>>> cooler_add_ints = document_it(add ints) # maHyansHoe npucBauBaHiue AeKOpaTopa
>>> cooler_add_ints(3, 5)

Running function: add_ints

Positional arguments: (3, 5)

Keyword arguments: {}

Result: 8

8

B xayecTBe asbTepHAaTHBBI MAHYaJIbHOMY IIPUCBANBAHUIO JIEKOPATOPA, I0KA3aHHOMY
BBIIIIE, IPOCTO [00aBbTe KOHCTPYKIUIO @uis fexopatopa nepen GhyHKIUEH, KOTOPYIO
XOTHUTE IEKOPUPOBATD:

>>> @document it
... def add_ints(a, b):
return a + b

>>> add_ints(3, 5)

Start function add_ints
Positional arguments: (3, b5)
Keyword arguments: {}
Result: 8

8

Kaxnpas pyHkims Moxker uMerb 6oJiee 0J{HOTO Jiekopatopa. Hamuiiem ere oux
JIeKOpaTop, KOTOPbII HasbiBaeTcs square 1t() M BO3BOAUT pe3yJbTaT B KBajipaT

>>> def square it(func):
def new_function(*args, **kwargs):
result = func(*args, **kwargs)
return result * result
return new_function
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JlekopaTop, pasMenieHHbIi O/ske Beero K yHkimu (npsmo Haz def), Oyaer Bbl-
MOJIHEH TIEPBBIM, @ 3aTeM — TOT, YTO HAXOAUTCI Cpady Haja HUM. JI10O0H nopsaok
BBI30BA BEPHET OJINH U TOT K€ KOHEUHDBII Pe3yJIbTaT, HO BBl MOKETE YBU/IETH, KAK MEHSI-
I0TCST TIPOMEKYTOUHBIE TIArH:

>>> @document it

... @square_it

... def add_ints(a, b):
return a + b

>>> add_ints(3, 5)

Running function: new_function
Positional arguments: (3, 5)
Keyword arguments: {}

Result: 64

64

[TorpobyeM MOMEHSITH MOPSIZIOK IEKOPATOPOB:

>>> @square it

... @document it

... def add_ints(a, b):
return a + b

>>> add_ints(3, 5)

Running function: add_ints
Positional arguments: (3, 5)
Keyword arguments: {}
Result: 8

64

MpocTpaHcTBa MMeH M obnacTtb onpeaeneHus

Nmst MOKeT cehliaThCsl HA HECKOJIBKO PAa3HBIX Bellel B 3aBUCHMOCTH OT TOTO, T/le OHO
uctnosbayercst. [Tporpammbl B Python moryT umeTs pastbie npocmparncmea umen — pas-
J1eJ1bl, BHYTPU KOTOPBIX OIIPe/iesIeHHOE UM YHUKAJIbHO U He CBA3aHO C TAKUMU Ke uMe-
HaMU B JIPYTUX IPOCTPAHCTBAX MMEH.

Kaskmast hyHKIust ompeiesisier coOCTBEHHOE IPOCTPAHCTBO UMeH. Eciiu BbI orpesie-
JIUTe TIepeEMEeHHYI0, KOTOpast Ha3bIBAETCS X B OCHOBHOMH ITpOTpaMMe, U IPyTYIO lepeMeH-
HYIO X B OTIEJIbHON (DYHKINH, OHU OY/AYT CCHLIATHCS Ha pasHble 3HadeHus. Ho arty
CTEHY MOKHO MPOOUTD: €CJM HYXKHO, BBl MOJKETE TIOJYYUTH AOCTYTl K UMEHAM JIPYTHUX
[IPOCTPAHCTB UMEH PasHBIMU CIIOCOOAMU.

B 0CHOBHOIT IIporpaMme OmpeessieTcst 2100a.bHoe MPOCTPAHCTBO UMEH, TO9TOMY Tepe-
MEHHbIE, HAXO/IAIINECS B HTOM MPOCTPAHCTBE UMEH, SABJISAIOTCS 2100ALHbIMIL.
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BbI MOsKeTE TTOJYYUTh 3HAUEHHUE TI06ATBHON TIEPeMEHHON BHYTPY (Y HKITHN:

>>> gnimal = 'fruitbat'
>>> def print_global():
print('inside print global:", animal)

>>> print('at the top Tevel:', animal)
at the top Tevel: fruitbat

>>> print_global()

inside print_global: fruitbat

Ho ecsiu mompoGyere moJiyanTh 3HaYeHUE IJ106aIbHON IePEeMEHHON U MI3MEHUTD €10
BHYTPU (DYHKIHH, TOJYYUTE OMHOKY:

>>> def change_and print_global()
print("inside change_and print_global:", animal)
animal = 'wombat'
print('after the change:', animal)

>>> change_and print_global()
Traceback (most recent call Tast):
File "<stdin>", line 1, in <module>
File "<stdin>", Tine 2, in change and report it
UnboundLocalError: local variable 'animal' referenced before assignment

Ecau BB IPOCTO U3MEHUTE €ro, U3MEHUTCS Ipyras IepeMeHHas, KoTopasi TakyKe Ha-
3pIBaeTcs animal, HO HAXOAUTCS BHYTPU (PYHKITUU:

>>> def change local():
animal = 'wombat'
print("inside change local:', animal, id(animal))

>>> change local()

inside change_local: wombat 4330406160
>>> animal

‘fruitbat’

>>> jd(animal)

4330390832

UYro 31ech pon3onio? B mepBoil cTpoke MbI TPUCBOMJIN CTPOKY ' fruitbat' riio-
GasibHOIT TIepeMeHHoii ¢ uMeneM animal. DyHkIwmst change_Tocal() Takike UMeeT Tepe-
MEHHYIO ¢ UMeHeM animal, HO OHa HaXOAUTCS B ee JIOKAJIbHOM IIPOCTPAHCTBE UMEH.

M1 uctosb3oBaiu GyHKIHO 1d(), 4T0OBI BBIBECTH Ha 9KPaH YHUKAJIbHOE 3HAUCHITE
KaK/I0T0 OOBEKTA U JIOKA3ATh, YTO [IEPEMEHHAsT animal, paclosioskeHHast BHY TP (DYHKIUH
change Tocal(), — aTo He IepeMeHHas animal, paciosiosKeHHas Ha OCHOBHOM yPOBHE
IIPOTPAMMEBL.
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YT006bI HOIYYUTh JOCTYII K IJI06AIBHOI IIEPEMEHHON BMECTO JIOKAJIbHOIT IIepeMeHHOI
BHYTPHU (DYHKIIUM, BaM HY>KHO SIBHO UCIIOJIb30BaTh KJII0UeBOe cJI0BO global (BbI 3HAMH,
YTO 5 9TO CKaXKY: SIBHOE JIyUIlle HEesIBHOTO):

>>> animal = 'fruitbat’
>>> def change and print _global():
global animal
animal = 'wombat'
print('inside change and print global:', animal)

>>> animal

‘fruitbat'

>>> change_and_print _global()

inside change_and print _global: wombat
>>> animal

‘wombat’

Econ BBI He ricTionib3yeTe KiodeBoe cioBo global BuyTpH dyHkIiwu, Python 3ameii-
CTBYET JIOKAJILHOE IPOCTPAHCTBO UMEH U niepeMeHHast Gy/1eT JokanbHoii. OHa mpornajer
MOCJIe TOTO, Kak (DYHKITHS 3aBEPITAT PaboTy

Python npegocrasisier aBe GYHKIMU AJIsT JOCTYIA K COAEPKUMOMY BalIMX PO-
CTPAHCTB UMEH:

O Tocals() — Bo3BpallaeT CI0Baphb, COAEPKAIINI MMEHA JIOKATLHOTO TPOCTPAHCTBA UMEH;
O globals() — BO3BpAIAET CJIOBAPD, COAEPIKAIINIT MMEHA ITI06AIBHOTO IPOCTPAHCTBA UMEH.

Bot Tak onn HCITOJIb3YIOTCA:

>>> animal = 'fruitbat'

>>> def change Tocal()
animal = 'wombat' # noKanbHas nepemeHHas
print('Tocals:", Tocals())

>>> gnimal

“fruitbat'

>>> change local()

locals: {'animal': 'wombat'}

>>> print('globals:', globals()) # HemHOro nepedopmMaTMpOBAHO ANS NpeACTaBNEHUA
globals: {'animal': 'fruitbat',

* _doc__": None,

‘change_local': <function change it at 0x1006c0170>,

' _package ': None,

' name_ ': ' _main__ ",

' _Toader__": <class ' _frozen importl1ib.BuiltinImporter'>,
' _builtins__': <module 'builtins'>}

>>> animal

"fruitbat'
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JlokabHOE TIPOCTPAHCTBO MMeH BHYTPH hyHKImK change_local() co/epskaio ToJb-
KO JIOKaJIbHYIO TIepeMeHHyo animal. Tio6anbHoe TIPOCTPAHCTBO UMEH COAEPIKAIO OT-
JIeJIbHYIO I100a/IbHYIO IIePEMEHHYI0 animal 1 MHOIO€e pyroe.

HUcnonp3oBanue _u B uMeHaXx. IMeHa, KOTOPble HAUMHAIOTCS C JIBYX HUKHUX
nopuepkuBaHuii (), 3ape3epBUPOBAHBI JIJIs1 HCTTOJIB30BaHUs BHYTpU Python, mostomy
BaM He cJie/lyeT NPUMEHTh UX /ISl CBOMX IIepeMEeHHbIX. ITOT mabJoH UMEeHOBAHM
ObLI BBIOPAH IOTOMY, YTO PaspaboTUMKU, CKOpPee BCero, He OYIyT UCII0Ib30BATh €ro sl
CO3/IaHNS UMEH CBOMX ITePEeMEeHHBIX.

Hamnpumep, umsa GyHKIMN HAXOIUTCS B CUCTEMHON IIePEMEHHOM QyHKyMg . name
a MMsI ee CTPOKH JIOKYMEHTAIuu — @yHKiyns . doc |

>>> def amazing():
""'This is the amazing function.
Want to see it again?'"’
print('This function is named:', amazing. name_ )
print('And its docstring is:', amazing. doc )

>>> gmazing()

This function is named: amazing

And its docstring is: This is the amazing function.
Want to see it again?

Kax BbI Bujiesin panee B copiepskuMoM globals, OCHOBHOI TTporpamme MPUCBOCHO
crenyasbHoe UMs __main_ .

O6paboTka owmnbok
Cc noMolybio try n except

Jlenait nium He nenaii. He Hasio nipitaThes.
Hooa

B HEKOTOPBIX A3bIKAX [IPOrPAMMUPOBAHUA OMINOKK 0TOOPAKAIOTCS € IIOMOIIBIO CIIELH-
aJIbHBIX BO3BpallilaeMbixX 3HaueHuil. B Python ucmonbaytorest uckaouenust: Koj, KOTOPBIi
BBIIIOJIHSETCS, KO/l IIPOMCXOAUT CBA3aHHAsI ¢ HUM OMINOKA.

Heuro moxozkee Bbl yke BUZIEIH, KOTJIA IOBITAIMCH OJIyYUTh JOCTYII K HE BXOIIIeN
B CIIMCOK,/KOPTESK MO3UIINU WU K09y, KOTOPOTO HE CYyNIECTBYET B ctoBape. Koraa Bor
BBIIIOJIHSIETE KO, KOTOPBIIi IPU HEKOTOPBIX 0OCTOATEIbCTBAX MOKET He cpaboTaTh, BaM
TaKKe MMOHAL00ATCS 00PabOMyUUKLU UCKII0OUeHUTl, YTOOBI IIePeXBaTUTh JIIOObIe TIOTEeHIIU-
aJbHBIE OINOKN.

XOPpOIINM TOHOM SIBJISIETCS UCIIOAb30BaHIe 06PabOTINKOB UCKIIOUEHNIT Be3e, IT1e
MOZKeT OBITh CTeHEPUPOBAHO UCKJIIOUEHME, YUTOObI [10JIb30BATE b 3HAJL, YTO IIPOMCXOIUT.
Bbl MoskeTe ObITh HECIIOCOGHBI HCIIPABUTH OLIOKY, HO 110 KpaiiHeil Mepe MOKETe y3HaTh,
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[P KaKUX 0OCTOSITETLCTBAX ATO MPOU3OIILIO, ¥ AKKYPATHO 3aBEPITUTH porpaMmy. Eciiu
HCKJIIOUEHIE CTeHEPUPOBAIOCh B (DYHKIUU 1 He OBLII0 00paboTaHo, OHO BCILIBIBAET 10
Tex Mmop, moka He GyeT MoHMaHO COOTBETCTBYIONIUM 0OPAbOTUMKOM B OJIHO 13 BbI-
sbiBaroux GyHknuit. Eciiu Bl He npemocTaBuTe cOOCTBEHHBINH 00pabOTYMK UCKITIO-
yenus, Python BeiBeser coobiienue 06 ommbKe 1 HeKOTOPYIO HH(MOPMALIMIO O TOM, I/Ie
MPOU3OIITA OMTHOKA, & 3aTeM 3aBEPIINT MTPOTPAMMY, KaK TIOKA3aHO B CJAEAYIONIEM (hpar-
MEHTE KOJIa.

>>> short Tist = [1, 2, 3]

>>> position = 5

>>> short_Tist[position]

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

IndexError: Tist index out of range

BMecTo Toro utobnl OTIIyCKaTh COOBITHS Ha BOJIIO CJydasi, pasMeliaiire cBOil KO
B 6JI0Ke try 1 ucosb3yiiTe 6710k except, uTo6bl 06paboTaTh OIIHOKY:

>>> short_Tist = [1, 2, 3]
>>> position = 5

>>> fry:
short_Tist[position]
except:
print('Need a position between 0 and', Ten(short Tist)-1, ' but got',
position)

Need a position between 0 and 2 but got 5

3amyckaercst KoJ BHYTpu 6s10ka try. Ecau nmpousorniia omubka, TeHepUpyeTcst uc-
KJIIOYEHNE U BBITOJIHSIETCS KOJI, PACIIONOKEHHbIA BHYyTpH Os10Ka except. Ecam onmbok
He [IPOU30IILIO0, OJI0K except OyeT OIyIleH.

OTcyTeTBre apryMeHTOB B GJ0Ke except, Kak MOKa3aHo B MPEIbIAYINEM TPUMEPE,
MO3BOJISIET JIOBUTH UCKJIIOYeHNs 000oTo Thta. Ecam Moxer cremepupoBaThest bosee
OJTHOTO UCKJTIOUEHUST, JIYUTIM PelieHreM GyieT peioCTaBUTh OT/ETbHBIT 060paboTunK
JUIST KaKIOTO M3 HUX. HUKTO He 3acTaB/ser Bac JAeIaTh 9TO — MOKETe UCIOJIb30BaTh
610K except Ge3 apryMeHTOB, HO Baiia o6pabotka Gyzer 6osee obuieit (4To-To Bpoje
BBIBOJIa HA 9KPaH cTPOKH MpousoLuna owwnbka). Bur MoskeTe HCMoIb30BaTh T1I060€ KO-
4ecTBO 0OPabOTYMKOB UCKJIIOYEH U,

WHora BaM MOKET MOHAZ00UThCS OTYYUTh HE TOJBKO TUTT UCKJIIOYEHUsT. Bbl MO-
KETe MOJTyYUTh OOBEKT UCKIIOYEHHS TIETNKOM B IEPEMEHHOM UMA, €CITH NCTIONb3YETe
caeyiontyio hopmy:
except Tun_MCKwYeHns as uma

B ciienytotiiem mpuMepe BBITIOJIHIETCS TIPOBepKa Ha IndexError, MOCKOJbKY UMEHHO
3TO UCKJITOYEHUE BBI3BIBAETCS, KOT/IA BBI IIPEIOCTABIISIETE HE/IEHCTBUTETHHYTO TO3UIUIO
nocsegoBaresbHocTi. Vckiaouenue IndexError coxpaHsieTcs B lepeMeHHOH err, a 1o6oe
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JIpyroe UCKJI0YeHue — B liepeMeHHoi other. B npuMepe Ha aKkpaH BLIBOJUTCS BCE, UTO
XPaHWUTCS B IEPEMEHHOM other, 4TOOBI OKA3aTh, YTO BbI TIOJAyYaETe B ATOM 0ObEKTE

>>> short list = [1, 2, 3]

>>> while True:

value = input('Position [q to quit]? ")
if value == '
break

try:

position
print(short Tlist[position])

except IndexError as err:
print('Bad index:', position)

except Exception as other:
print('Something else broke:', other)

Position [q to
2

Position [q to
1

Position [q to
3

Position [q to
Bad index: 3
Position [qg to
3

Position [q to
Something else
Position [q to

quit]?
quit]?
quit]?
quit]?
quit]?
quit]?

broke:
quit]?

int(value)

two
invalid literal for int() with base 10: 'two'
q

Bsox mosutuu 3, Kak u 03kuIaI0Ch, TeHEpUPYyeT UuckKIouenne IndexError. BBox ciio-
Ba two He ToHpaBmJICS GYHKIHE int(), KOTOPYIO MbI 00paboTain BO BTOPOM, BCEOXBa-
ThIBaIOIEM 00paboTYrKe

Co3paHue coO6CTBEeHHbIX UCK/TIOUEHUN

B npeasinytieM paszesie Mbl 00Cy N 06padOTKY UCKITIOUEHII, HO BCE MCKIIOUCHIUS
(takwue kak IndexError) 3apanee omnpenesnensl B Python wim ero cramaaptabix 6ubiio-
Tekax. Bbl MoskeTe MCob30BaTh JT0OBIE U3 HTUX UCKIIOYEHIH B COOCTBEHHBIX MHTEPE-
cax. Moskere Takske oTpeie/InTh COOCTBEHHBIE THITBI HCKITIOUEHNH, 4TOObI 06pabaThiBaTh
0co0Oble CUTYAIUH, KOTOPbIE MOTYT BOSHUKHYTH B BAIlIUX MPOTPaMMax.

[nsi 3TOro noTpebyeTcs onpeaenuTb HOBbIM TUM 06bEeKTa C MOMOLLBIO Kilacca — 3TUM Mbl He 6yaeM
3aHWMMaTbLCS BMIOTb A0 rNaBbl 6. [103TOMY, €M Bbl HE 3HAKOMbI C KJlaccamu, MOXET MOoHaAo-
6UTLCS BEPHYTLCS K 3TOMY pasfeny ro3xe.
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Jlio6oe MCKITIoUeH e SIBJSIETCS KIACCOM, B YaCTHOCTH TIOTOMKOM KJiacca Exception.
CosnannM UcKIIoueHne, KOTopoe Ha3biBaeTcst UppercaseException, u BBI30BEM €ro, KOTIa
BCTPETUM CJIOBO, 3aITMCAHHOE B BEPXHEM PETHUCTPE.

>>> class UppercaseException(Exception):
pass

>>> words = ['eeenie', 'meenie', 'miny', 'MO']
>>> for word in words:
if word.isupper():
raise UppercaseException(word)

Traceback (most recent call last):
File "<stdin>", line 3, in <module>
__main__.UppercaseException: MO

Mbl fazke He olnpejesiii noBejeHne nckaodenus Uppercasebxception (obpature
BHUMaHNE HA TO, YTO MBI IPOCTO UCIIOJIB30BAJH Pass), TIO3BOJMB €T0 POJAUTETbCKOMY
KJsiaccy Exception caMocToSTeIbHO PazobpaThCsl, YTO BBIBECTH Ha 9KPAH [IPU FreHepaLun
WUCKJIIOYEHUS.

Bbl MOKeTE TOJIYYHUTDh JOCTYII K cCaMOMY OOBEKTY MCKJIIOUEHUS] ¥ BBIBECTH €ro Ha
IKpaH:
>>> {ry:

raise OopsException('panic')
except OopsException as exc:
print(exc)

panic
Ynpa>HeHus

1. TIpucsoiiTe 3HaueHue 7 IepeMeHHON guess_me. /lasee HATTUTIITE YCJIOBHBIE TTPOBEP-
ku (if, else u e11f), uroOBI BBIBECTH CTPOKY 't00 Tow', eciu 3HaYeHKe TlepeMeHHOI
guess_me MeHbmIe 7, 'too high', ecam ono Gombime 7, u ' just right', ecm paBHo 7.

2. TlpucBoiiTe 3HaYeHUe / TepeMeHHON guess _me 1 3HaueHue 1 mepeMeHHON start.
Hanumure nuki while, KoTopblil cpaBHuBaeT nepeMennbie start u guess me. Boise-
JuTe cTpoKy 'too Tow', eciu 3HaueHue repeMeHHol start MeHbllle 3HaueHUs Iepe-
MeHHOH guess_me. Eciiu 3HaueHue repeMeHHoi start paBHO 3HaYEHNIO TlepeMeHHON
guess_me, BeIBeinTe cTpoky 'found it!' u BBINMTE U3 1MKIa. Eciu 3HaueHne mepe-
MeHHOI start GoJibllle 3HAUEHUS [TEPEMEHHON guess _me, BBIBEAUTE CTPOKY '00pS'
¥ BBINZINTE U3 TIUKIA. Y BeTMIbTe 3HAUEHNE TIepeMEeHHOM Start Ha BBIXO/e U3 ITUKJIA.

3. Mcnoabayiire nuki for, 4roObl BBIBECTH Ha 9KpaH 3HaYeHus crvcka [3, 2, 1, 07.

Vcnonb3yiite BKIIOUEHIE CIUCKA, YTOOBI CO3/IaTh CIUCOK, KOTOPBIH COMEPKUT He-
YeTHBIE YKMCJIa B Auanal3oHe range(10).
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10.

11.

12.

Vcnosb3yiite BRIOUECHNE CIOBAPST, YTOOBI CO3/ATh CI0Baph squares. Mcmonbayiite
BbI30B range(10), 4TOOBI MOJYIUTD KJIIOUYH, U BO3BEIUTE UX B KBAJPAT, YTOOBI MOJTY-
YUTH UX 3HAYCHUSI.

Vcnosib3yiiTe BKIOUEHIE MHOKECTBa, 4TOOBI CO3/1aTh MHOKECTBO 0dd, KOTOpOE CO-
JIEPKUT YeTHBIE YHcJia B Auamnasone range(10).

Wcrnob3yiiTe BKIIOYEHIE reHepaTopa, YT00bl BEPHYTh CTPOKY 'GOt' M KOJIMYECTBO
yuces B Auarnasone range(10). MtepupyiitTe o HeMy ¢ TTOMOIIBIO ITUKJIA Tor.

Orpeniesnte hyHKITHIO good, KoTOpast Bo3Bpaniaet crimcok [ 'Harry', 'Ron', 'Hermione'].

Ornpenenute pyHKIMIO TeHepaTopa get_odds, KoTopast Bo3BpalllaeT YeTHbIe YNUCIa U3
Juarnasona range(10). McnoanbayiiTe 1k for, uToObl HANTH U BBIBECTU TPEThE BO3-
BpallieHHOE 3HAUCHUE.

Omnpenenure gexopaTop test, KOTOPbIN BBIBOAUT CTPOKY 'start', Korja BbI3bIBaeTCs
dyukIws, u cTpoky 'end’, Koraa GyHKIMSA 3aBEPIIAET CBOIO paboTy.

Omnpezenure NCKIIOYeHNE, KOTOpoe HasbiBaeTes JopsException. Crenepupyiite ero,
I{TO6I)I YBUAETD, 9TO HpOI/I30ﬁI[6T. 3aTeM HaITUIINTE KO/, HO3BOJI$[IOH.IPIﬁ IIOMMAaTh 3TO
HCKJIIOYEHME U BBIBECTU CTPOKY 'Caught an oops'.

Ucnionbayiite hyHKIMIO 21p(), 4T0OBI CO3ATh CIOBAPh MOVies, KOTOPbI 00 beanHI-
eT B napbl 3T ciucku: titles=['Creature of Habit', 'Crewel Fate'Juplots=["Anun
turns into amonster', 'Ahaunted yarn shop'].



Py Boxes:
MOAYJ1M, NaKeTbl
M nNporpaMmbil

BbI yke MPOIUIH My Th OT BCTPOEHHBIX THIOB JIAHHBIX 10 CO3/IAHNUS H0JIee KPYITHBIX CTPYK-
TYP JaHHBIX ¥ KOojia. B aT0#i T71aBe BBl HAKOHEI /10ijieTe /10 CaMOro IJIaBHOTO M HAyUYHUTeCh
[UCaTh PeATMCTHYHBIE U 00beMHbIe TporpaMMbl Ha Python.

OTaenbHbie NporpamMMmbl

[lo 9TOr0 MOMeHTa BbI IIMCAJIM U 3AIlyCKAJIK C IOMOIIBIO MHTEPAKTUBHOI'O HHTEPIIpeTa-
topa Python ¢parmMeHTbI KOZIa BPOJIE CIIELYIOIETO:

>>> print("This interactive snippet works.")
This interactive snippet works.

Temnepn co3zmaanm Balry mepByIo OT/ie/IbHYIO porpammy. Cosmatite daiis moj Ha-
3BaHueM testl.py, comepsKaiiuii caeyIonryio CTpOKy Koja:

print("This standalone program works!")

OGparuTe BHUMaHNE Ha OTCYTCTBUE CHMBOJIOB >>>, TIepe/l BAMHU JIIIIb OHA CTPOKA
Koja. Y6eaurech, uto mepes print Het mpobesios.

Ecsm Bo paboTaete ¢ Python ¢ ToMOTIbI0 TEKCTOBON KOHCOJIH UJIH OKHA TEPMUHAJIA,
BBeAUTE MM Balieil mporpamMmMbl Python, a sarem — nmsa daiiia:

$ python testl.py
This standalone program works!

Bbl MOXeTe coxpaHWUTb Bce dparMeHTbl Koaa, KOTopble BCTpeyaloTcs B KHUre, B caisbl
M 3anyCTUTb UX HEMOCPEeACTBEHHO. ECin Bbl KONUpyeTe MX BMECTO TOro, YTobbl HabupaTtb
BPYUYHYto, y6eanTechb, YTo yaanuam Bce CUMBOJIbI >>> U ..., @ TaKXKe 3aBepLUatoLnii CMMBOJ
npob6ena.
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ApryMmeHTbl KOMaHAHON CTPOKM

Cospnaiite aitn test2.py, KOTOPBIH COMEPKUT ABE CIAELYIONTHE CTPOKMU:

import sys
print('Program arguments:', sys.argv)

Teneps ucrob3yiite cBoto Bepcrto Python, uro6el samycruts aTy nporpammy. Bot Tak
MOJKET BBITJISIZIETh OKHO TEPMUHAJIA B OllepalinoOHHbIX cuctemMax Linux wim Mac OS X,
UCIIOJIb3YOIIee CTAHAAPTHYIO IPOrpaMMy 000JI0OUKH:

$ python test2.py

Program arguments: ['test2.py"']

$ python test2.py tra la la

Program arguments: ['test2.py', 'tra', 'la', 'la']

Moaynu n onepaTtop import

Mbi cobupaeMcst iepeiiTu Ha HOBbII yPOBEHb — CO3/IaHNE U UCTIOTb30BaHIe Kojia boree
yeM 13 ogHOro (aiina. Modyas — 910 Beero nuiib (aii, cogepskanuii kox Python.

TekcT 3TOM KHUTYM OPraHU30BaH B HEPAPXUIO: CIIOBA, TIPEJIOKEHNUST, A03aTIbI U TJIABDL.
B npoTuBHOM cirydae OH cTaji 6bl HEYUTAEMbBIM CITYCTSI TPy CTPAHUIL Y KOJa UMEETCsI
no06Hast OPraHu3aIUs: TUITBI IAHHBIX TOXO0KU HA CJIOBA, OMIEPATOPbI M BHIPASKEHUSA —
9TO TPE/JIOKEHNST, GYHKIIMN — 9T ab3allbl, a MOAYJIM — 9TO T1aBbl. [IpOI0OIIKY aHAIO-
TUIO: KOTJIA $1 TOBOPIO, 4TO 4T0-TO OyieT GoJiee HoApoGHO PACCMOTPEHO B TJIaBe 8, B IIPO-
TPaMMHUPOBAHUH 3TO OBLITO GBI TIOXOKE HA OTCHIIKY K KOJIY APYTOTO MOJYJIS.

Mol cebltaeMcest Ha KOJL IPYTUX MOJLYJIEH ¢ TIOMOIIIbIo orieparopa import. OHO mo3Bo-
JISIET MOJIYYUTh JOCTYTI K KOJIY ¥ TIEPEMEHHBIM 9TOTO MOJLYJIsi U3 Ballleil TPOTpaMMBbL.

UMmnopTupyem moaysib

[Ipocteiimnii BapraHT UCIIOIB30BaHMS OllepaTopa import BBITVISUT Kak import mogyss,
TIIe MOAY/b — HTO UM IpyTOTO (haiima Python 6e3 pacmupenus . py. Cumymupyem pabo-
Ty METEOCTAHIINHU 1 BBIBE/IEM Ha AKPaH OTYeT o 1morojie. OCHOBHAS TPOTPaMMa BBIBEIET
Ha 9KPaH OTYET, & OTAEIbHBIA MO/LYJIb, COJEPIKAIINIL OHY (DYHKIIMIO, BEPHET OlMCcaHne
MOTO/IBI, KOTOPOE OY/IET MCIIOIb30BAHO B OTYETE.

OcHoBHas TporpaMMa BBITJISANT Tak (Ha3oBeM ee weatherman.py):
import report

description = report.get description()
print("Today's weather:", description)

A ee mojyJib (report.py) — Tak:

def get_description(): # cmoTpuTe CTPOKY NOKYMEHTaLUN
"""Return random weather, just like the pros
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from random import choice
possibilities = ['rain', 'snow', 'sleet', 'fog’
return choice(possibilities)

sun 'who knows ']

Ecsi BbI moMecTuTe 06a aTux daityia B ouH Katajgor 1 ykaxere Python samycrurs
(aii weatherman. py B KauecTBe OCHOBHOI TIPOrPaMMBbl, OH OOGPATUTCST K MOJLYJIIO report
u 3amycTuT ero ¢hyHKnuio get description(). Mur Hammmcanu aTy Bepcuio HYHKITNN
get_description() Tak, 4ToObI OHA BO3BpAIAJa CIy4ailHyIo CTPOKY U3 CIIMCKA, KOTOPYIO
BbIBe/IET Ha 9KPaH OCHOBHA IporpamMma:

$ python weatherman.py
Today's weather: who knows
$ python weatherman.py
Today's weather: sun

$ python weatherman.py
Today's weather: sleet

Mpr1 ncriosb3oBasu orepaTop import B IByX MecTax.
O B ocnoBHOI1 niporpamme weatherman.py, UMIIOPTUPYEeMOI MOALyJieM report.

O B daiine moayas report.py dynknus get description() ummoprupyer GyHKIIHIIO
choice us craugapraoro mojyJist Python random.

MpbI TaksKe CITOJIH30BAINA ATH OnepaTopbl IBYMS Pa3HbIMU crocobamu.

O OcHoBHast TporpamMmma jiesiajia Bbi3oB import report u 3atem BbI3bIBasia (QYHKIIHIO
report.get_description().

O ODyukimsa get_description() u3 MomyJist report.py coaepKUT BbI30BbI from random
import choice u choice(possibilities).

B mepBoMm cirydae MbI IMITOPTUPOBAIN MOYJTb report MeJnKoM, TPU 3TOM HaM
HYKHO ObLI0 106aBUTH IpeduKe report ., uToObl BhI3BaTh GYHKINIO get_description().
[Tocne aToro onepatopa import Bce copep;kumoe haiia report . py CTaHOBUTCS JIOCTYTTHBIM
OCHOBHOI TIpoTpamme, HyKHO JIUTIb CTaBUTD TIepel UMEHEM BBI3bIBAEMON (hyHKITMHT
npeduke report.. IlyreM yTouHeHHS COAEPKUMOIO MOAYJISL € IIOMOIIBIO €r0 UMEHHU
Mbl u3beraeM BO3SHUKHOBEHMS HEMPUSTHBIX KOH(MIMKTOB UMEHOBAaHU. B KaKOM-TO
JIPYTOM MOJIYJIe TaKsKe MOKeT ObITh (hyHKIMst get_descpirtion(), u MbI He BBI3OBEM €€
o omroKe.

Bo BTOpoMm citydae Mbl HaX0iMMCA BHYTPU (DYHKIIMK 1 3HAEM, UTO CYIIECTBYET TOJIb-
KO o7iHa (byHKIIHMS ¢ MMeHeM choice, moaToMy mmMmnoptupyem ¢byHKII0 choice() Hero-
CPEICTBEHHO 13 MOJyJist random. Mbl Morsin Obl HammcaTh GYHKIMIO KaK CJACAYIOMIHiT
CHUIITIET, KOTOPBII BO3BpalllaeT caydyaiiHblil pe3yJsbTaT:

def get description():
import random
possibilities = ['rain', 'snow', 'sleet', 'fog
return random.choice(possibilities)

sun 'who knows ']

Kax v i71st MHOTHX IPYTHUX ACTIEKTOB ITPOrPAMMUPOBAHUST, BRIOUPAIITe CTHITb, KOTOPBII
KaKeTcst BaM Haubostee mpo3padHbiM. VIMst (QYHKIMH, Tepe] KOTOPBIM CTOUT UM MOJLY -
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szt (random. choice), ucnonb3oBaTh Ge3onmacHee, OJJHAKO U3-3a ITOTO TPHUIETCS HAOUPaTh
HEMHOTO GOJIbIIIE TEKCTA.

ITH npuMepsl puMenenus dhynkiuu get description() mpomeMoHCTpUpPOBAIN
BapUaHTbL TOI'O, YTO MOKHO UMIIOPTUPOBATH, HO HE [IOKA3AJIN, I€ CJIEYET BbIIIOJIHATD
HUMITIOPTUPOBAHKE, — B HUX 1Mport BBI3bIBAJICS U3HYTPU (DYHKIMU. Mbl MOTJIE ObI MIM-
MIOPTUPOBATH random U3 pyroit (pyHKITNN:

>>> import random

>>> def get description():
possibilities = ['rain', 'snow', 'sleet', 'fog', 'sun', 'who knows']
return random.choice(possibilities)

>>> get description()
'who knows'

>>> get_description()
‘rain’

Bam ciiesyer paccMOTpeTh BO3MOKHOCTD MMIOPTHPOBATH KO BHE (DYHKIMHU, ECIIH
MMIOPTUPYEMbILI KO MOKET ObITh UCII0JIb30BaH (0JIee OHOTO pasa, U M3HYTPH (DYHKIIUM,
€CJIM BBI 3HA€ETe, YTO UCIIOIb30Banue Koaa Oyaer orpanndeno. Hexoropsie monu mpea-
MOYNTAIOT Pa3MENIATh BCE ONEPATOPHI iMport B BepxHel yactu (aiiia, 9T00bI ABHO 060-
3HAYUTDH BCe 3aBUCUMOCTU 1X Koza. O6a BapuanTa paboTalor.

UMmnopTtupyem Mmoaynb
C ApYrMM UMEHeM

B nameir ocHOBHOT Tporpamme weatherman. py MBI iesianu BeI3oB import report. Ho uTo,
€CJIM y Bac €CTh APYTOi MOIYJIb C TAKKM 7K€ IMEHEM WUJI Bbl XOTUTE UCIIOJIb30BaTh GoJiee
KOPOTKOE MJIM TIPOCTOe MMs? B Tako#l cuTyariuu MoKeTe BBITIOJHUTh UMITOPT C T10-
MOIIBIO ncesdonuma. VIcIop3yem MceBJOHUM Wr

import report as wr
description = wr.get _description()
print("Today's weather:", description)

MMnopTupyem ToNbKO
caMmoe Heobxoaumoe

C nomoinpio Python Bel MOkeTe MMIIOPTHPOBATH OJHY MM HECKOJIBKO YacTei MOJLY IS
Kamaaﬂ YaCTb MOJKET COXPaHUTb CBOE OPUTUHAJIbHOE UM, NJIN K€ Bbl MOJKETE /1aTh en
alias. /lns Hauana ummnoprupyeM dbyHkiuo get _description() uz Mmomysis report ¢ 1mo-
MOITIBIO €TO OPUTHUHAJTBHOTO MMCHN!

from report import get description

description = get_description()
print("Today's weather:", description)
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Tenepb umnopTtupyem ee kak do_it:

from report import get description as do_it
description = do_it()
print("Today's weather:", description)

KaTtanormn noncka moaynemu

T'ne Python wmier daiiabr 1y ummopra? OH UCTOJAB3YET CIUCOK MMEH KATaJIOTOB
u ZIP-apxuB, XpaHAIIUICS B CTAHJAPTHOM MOJLyJIe SyS, Kak repeMeHHyto path. Ber mo-
JKeTe TIOJIy4UTh OCTYI K TOMY CIIMCKY ¥ U3MEHUTH €ro. BOT Tak BHITJISAUT 3HAUEHIIE
nepeMeHHoM sys.path B Python 3.3 B Moeii Bepcun onepainorHoii cucrembl Mac:

>>> qmport sys
>>> for place in sys.path:
print(place)

/Library/Frameworks/Python. framework/Versions/3.3/1ib/python33.zip
/Library/Frameworks/Python. framework/Versions/3.3/11b/python3.3
/Library/Frameworks/Python. framework/Versions/3.3/11b/python3.3/plat-darwin
/Library/Frameworks/Python. framework/Versions/3.3/11b/python3.3/1ib-dynload
/Library/Frameworks/Python. framework/Versions/3.3/1ib/python3.3/site-packages

[Tycroe MecTo B Hauasie BBIBOJA COAEPKUT B cebe CTPOKY ' ', KOTOpast CUMBOJIM3UPY-
HAXOAUTCs 1epBoii B sys.path, Python cHauamna

eT Tekymuil katanor. Ecim ctpoka
BBITIOJIHUAT TIOMCK B TEKYIIEM KaTajore, KOrja Bbl IONPoOyeTe 4TO-TO UMIOPTUPOBATH:
import report BBITJIAAUT Kak report.py.

Byner ucrionb3oBas 1mepBblii HAMIEHHBIN MOLYJTh. ITO O3HAYAET, YTO, ECJIU BbI OIIpe-
JIeJIUTE MOJIYJIb ¢ UMeHeM random u oH Oy/IeT HallleH paHbIlle OPUTHHAIBHOTO MOJYJIS,
BbI HE MOJIYYNTE JOCTYII K CTaHAapTHON 6ubinoreke random.

MakeTsbl

Ml repernuiy OT OT/IeJIbHBIX CTPOK KO/Ia K (DYHKITUSIM, OTEJIBHBIM TPOrPAMMaM 1 MO-
JYJISIM, PACIIOJIaTarOIIMMC B OfHOU Tatike. IToOBI ¢/1e1aTh ellle ONH II1ar, Bbl MOJKETe
OPraHM30BaTh MOJLYJIN B Mepapxuu (haiijioB, KOTOPbIE HA3bIBAIOTCS NAKEMAMU.

BOSMO)KHO, HaM HYJKHDBI pa3Hbl€ TUIIbI ITPOTHO30B IMMOT'O/IbI: Ha CJIe[[yIOH_[I/Iﬁ JACHb
U cJIeyIoNlyIo Hejeso. B kayecTBe 0/{HOTO M3 BAPUAHTOB Mbl MOKEM CO3/IaTh MAIKY
C UMEHEM Sources, a BHyTpu Hee — JiBa MoJyJist: daily.py u weekly.py. Kaskabrit uz nux
conepxut dyakiuio forecast. Bepcust Ha Kax/Ibril IeHb BO3BPAIAeT CTPOKY, & BEPCHS
Ha KaK/y10 HEJIeJI0 — CIUCOK U3 CEMU CTPOK.

PaccMoTpuM OCHOBHYO TIporpaMmy 1 iBa MoyJist. ((DyHKImst enumerate () pasbnsa-
€T CIIMCOK Ha YaCTU U OTIIPABJISIET KasKAbIil 9JIeMEHT CIUCKa B LUK for, mo6aBiss
K KayKIOMY 9JIEMEHTY YMCJIO B KauecTBe HeO0JIbIoro Gomyca.)
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OcHoBHas mporpamma — boxes/weather . py:

from sources import daily, weekly
print("Daily forecast:", daily.forecast())
print("Weekly forecast:")
for number, outlook in enumerate(weekly.forecast(), 1):
print(number, outlook)
Moaynb 1: boxes/sources/daily.py.
def forecast():
‘fake daily forecast'
return 'like yesterday'
Moayns 2: boxes/sources/weekly.py.
def forecast():
"""Fake weekly forecast
return ['snow', 'more snow', 'sleet',
‘freezing rain', 'rain', 'fog', 'hail']

B marnke sources BaM mOHaZOOUTCST IMETD KOe-4TO elte — dafia c umereM  init_ .py.
Omn MoskeT 6BITh Ty CThIM, HO Python oH HyskeH 17151 TOro, 4TO6BI CYUUTATH MTAIKY, KOTOPast
€TO0 COJIEPKUT, TAKETOM.

3armycTute OCHOBHYIO TPOTpaMmy weather . py, 4TOOBI YBUIETD, YTO MTPOU30OHIET:

$ python weather.py

Daily forecast: like yesterday
Weekly forecast:

snow

more Snow

sleet

freezing rain

rain

fog

hail

~ O O B~ W N

CraHpapTHas 6ubnuorteka Python

OnHO U3 OCHOBHBIX IIpeuMylnecTB Python sakiouaercs B ToOM, 4TO y HEro ecth co0-
CTBEHHBIN «3alac MOIHOCTH» — OOJIbllas cTaHAapTHas OUOIMOTEKa MOLYJIel, KOTO-
pble BBITMOJHIIOT MHOKECTBO MOJIE3HBIX 3a/la4 M PACIIOJNATaloTCs OTAEIbHO APYT OT
apyra, 4ToObI m30exKaTh paspacTanus saapa a3bika. Korma Bbl coOupaerecs mucaTh KO,
3a4acTy0 CHavaja CTOUT IIPOBEPHUTh, CYIECTBYET JIU CTAHAAPTHBIN MOJLYJIb, KOTOPBII
yIKe JIeJIaeT TO, UTO Bbl XOTHUTE. Y AUBUTENbHO, KAaK Y4acTO Bbl OyeTe BCTPeYaTh 9TU
HeOOJIbIINE JKeMUYKUHBL B cTaHAapTHOU Oubsmoreke. Python Takske npemgocrasisiet
ABTOPUTETHYIO JOKYMEHTAIMIO JIJIsi MOZYJIell HapsIy ¢ PyKOBOACTBOM IS [I0JIb30-
Bareseit (http://docs.python.org/3/library). Caiit /lara Xesmnmana (Doug Hellmann)
Python Module of the Week (http://bit.ly/py-motw) u ero xuura The Python Standard



148 nasa 5. Py Boxes: MOAynu, NakeTbl U MpOrpamMMbl

Library by Example («Crannaprhas 6uboreka Python B pumepax» ), BbIILyIlleHHAs
usnaresberBoM Addison-Wesley Professional, Takske sIBJASIIOTCS OU€Hb [TOJIE3HBIMU PY -
KOBOJICTBAMU.

B cieayromux riapax KHUTH IIOKA3aHO MHOYKECTBO CTaHAAPTHBIX MOYJIEH, KOTOPhIE
npexHasHadensl 171 paboTel ¢ CeTblo, cucTeMaMu, Ga3aMy JaHHBIX U T. 1. B 9TOM pas-
JIeJIe S [IOrOBOPIO O CTaHAAPTHBIX MOJAYJIAX, KOTOPbIE UMEIOT GoJjiee 0OLIe BapuaHThl
HCIIOJIb30BAHUSL.

O6paboTKa OTCYTCTBYHOLUMX KJTHOUEHN
¢ nomouwibio hpyHkuun setdefault()
n defaultdict()

Bo1 yoxe Buesn, 94TO MOMBITKA TOJYUYUTH TOCTYII K CJIOBAPIO C IIOMOIIBIO HECYTIEeCTBY-
IOIIEro KJIfoya reHepupyer uckiodenue. Mcnonbp3oBanne hyHKimm ciaoBaps get () s
TOTO, YTOOBI BEPHYTH 3HAYCHHE IO YMOTIAHHIO, TOMOTAET ITOTO N36EKAT.

Oyuxknus setdefault() moxoxka Ha dyHKIHMIO get(), HO OHA TaKKe MPUCBAMBAET
3JIEMEHT CJIOBAPIO, €CJIN 33/IaHHbII KJII0Y OTCYTCTBYET:

>>> periodic_table = {'Hydrogen': 1, 'Helium': 2}
>>> print(periodic_table)
{"HeTlium": 2, 'Hydrogen': 1}

Ecam xmoua €IIl€ HET B CJIOBaApeE, 6yI[8T MCITOJIb30BaHO HOBOE 3HaY€HUME:

>>> carbon = periodic_table.setdefault('Carbon’, 12)
>>> carbon

12

>>> periodic_table

{"HeTlium": 2, 'Carbon': 12, 'Hydrogen': 1}

Eciu mbI ibITaemcs IIPUCBOUTDH APYyroe 3Ha4€HUE 110 YMOJJIYaHUIO yyKe CYIIECTBY-
olemMy KiIouy, 6yz[eT BO3BpalleHO OPUTMHAJbHOE 3HAYE€HNE U HUYTO HE UBMEHUTCA:

>>> helium = periodic_table.setdefault('Helium', 947)
>>> helium
2
>>> periodic_table
{"HeTlium": 2, 'Carbon': 12, 'Hydrogen': 1}
Oynknms defaultdict() moxoska Ha MPeAbIAYIIYIO, HO OHA ONpeesisieT 3HaYeH e
10 YMOJTYAHUIO /I/Is HOBBIX KJTI0Ueil 3apaHee, TPY CO3IaHNHN cioBaps. B aTom mprmepe Mbl

nepegaeM GyHKINIO int, KoTopast Oy/IeT BhI3bIBaThCS Kak int (), M BO3BpalaeM 3Have-
nue 0:

>>> from collections import defaultdict
>>> perijodic_table = defaultdict(int)
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Terneps mo6oe OTCYTCTBYOIIEE 3HAYCHME OY/IET 3aMEHSIThCSI 1IeJIbIM YrcsioM (int) 0:

>>> periodic_table[ 'Hydrogen'] =1

>>> periodic_table['Lead']

0

>>> periodic_table

defaultdict(<class "int'>, {'Lead': 0, 'Hydrogen': 1})

Aprymentom defaultdict () aBagercs ¢yHKINA, BO3Bpallaiolias 3Ha4yeHue, KoTopoe
GyJIeT IPUCBOEHO OTCYTCTBYIONIEMY KTio4y. B caenytomem mpumepe hynkimsino_idea()
OyeT BBI3BIBATHCST BCSIKUE Pas, KOT/la HYKHO BEPHYTH 3HAUCHHUE:

>>> from collections import defaultdict
>>>
>>> def no_idea():

return "Huh?'

>>> pestiary = defaultdict(no_idea)

>>> pestiary['A'] = 'Abominable Snowman'
>>> pestiary['B'] = 'Basilisk'

>>> pestiary['A']

‘Abominable Snowman'

>>> pestiary['B']

'‘Basilisk’

>>> pestiary['C']

"Huh?"'

Bl MoskeTe uctosnb3oath dhynkinuu int(), 1ist() wim dict(), 4To6bI BO3BpAIIaTh
ITyCcThle 3HAUEeHUS 110 yMoJrdaHuio: int () Bo3Bpamiaet 0, 11st() Bo3BpamaeT mycToi cIim-
cok ([]) m dict() Bo3Bpaitaer mmyctoil caoBapb ({}). Ecau Bbl onycTuTe aprymeHr, uc-
XOJHOE 3HAYEH e HOBOTO KJIo4ya OyzeT paBHo None.

Kcraru, BB MOKETE HCTIOIB30BATh 1ambda /17t TOTO, UTOGBI OTPEAETUTD (hYHKITHIO TTO
YMOJIYAHUIO U3HYTPHU BHI30BA:

>>> pestiary = defaultdict(lambda: 'Huh?')
>>> bestiary[ 'E']
"Huh?"'

[Ipumenenue int — 210 0AMH U3 c11OCOOOB CO3aTh Ball COOCTBEHHDBINA MPHU-
JaBOK:

>>> from collections import defaultdict

>>> food_counter = defaultdict(int)

>>> for food in ['spam', 'spam', 'eggs', 'spam']:
food_counter[food] += 1

>>> for food, count in food _counter.items():
print(food, count)
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eggs 1
spam 3

B mpensiayiem mpumepe, ec 661 food counter GbiT OOBIYHBIM CJIOBapeM, a He
defaultdict, Python renepuposas 6br uckI0U€eHE BCSIKUN Pa3, KOTia GbI MBI IIBITATIICH

YBEJIMYKTD dJ1eMeHT cioBapst food counter[ food], HOCKOJIBbKY OH ObLI ObI He MHUIIAAJIN-
3uposan. Ham monago6maocs 6b1 cienath IOMOTHUTENBHYIO PAOOTY, KaK TOKA3aHO 3/1ECh

>>> dict_counter = {}
>>> for food in ['spam', 'spam', 'eggs', 'spam']:
if not food in dict_counter:
dict_counter[food] = 0
dict_counter[food] += 1

>>> for food, count in dict_counter.items():
print(food, count)

spam 3
eggs 1

MoacunTbiBaeM 3/1eMEHTbI
¢ noMmoubro pyHkumn Counter()

Ecnn TOBOPUTDH O CUETUYHKAX, TO B CTaHZ[apTHOfI 6ubIMoTeKe UMeeTcs CUYETUHK, KOTOprfI
pemraeT 3a1a49y, MMoKasaHHyIo B IMIPEAbIAYIIEM IPUMEDPE, 1 JTaKe 60JIbIIIE:

>>> from collections import Counter

>>> preakfast = ['spam', 'spam', 'eggs', 'spam']
>>> breakfast_counter = Counter(breakfast)

>>> preakfast_counter

Counter({'spam': 3, 'eggs': 1})

Oyukiwsa most_common() Bo3BpalaeT BCe 9JIeMEHThI B yOBIBAIOIIEM MTOPSIKE WIH
JIIIDB T€ DJIEMEHTDI, KOJIMUECTBO KOTOPbIX 0OJIblIle, YeM 3aJaHHbIIA apryMeHT count:

>>> breakfast _counter.most_common()
[("spam', 3), ('eggs', 1)]

>>> preakfast_counter.most_common(1)
[('spam', 3)]

CyeTynky MOKHO 00beanHATh. /LI Hauajla cCHOBA B3IJISHEM Ha COZIEpPKUMOE
breakfast_counter:

>>> preakfast_counter
>>> Counter({'spam': 3, 'eggs': 1})
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Tenepb Mbl CO3/12/IMM HOBBII CIIMCOK, KOTOPBIH HasbIBaeTcs lunch, U cCYETYUK, KOTO-
pBIif HazpIBaeTcst lunch_counter:

>>> Tunch = ['eggs', 'eggs', 'bacon']
>>> lunch_counter = Counter(Tunch)
>>> lunch_counter

Counter({'eggs': 2, 'bacon': 1})

CueTanKn MOKHO OOBENHUTE € TIOMOIIIBIO OTIEPATOpa +:
>>> preakfast_counter + lunch_counter

Counter({'spam': 3, 'eggs': 3, 'bacon': 1})

Kax BBl MOKeTE IOTaIaThCS, CYETYNKI MOXKHO BBIYUTATD JIPYT U3 IPYTa C TOMOIIBIO
omneparopa -. Yro Mbl Gy/IeM eCTh Ha 3aBTPaK, HO He Ha obe/?

>>> preakfast_counter — Tunch_counter
Counter({'spam': 3})

O’KGIL/,I, TEIIEPb Y3HAEM, YTO Mbl MOJKEM CHECTb Ha 06611, HO HE MOJKEM Ha 3aBTPaK:

>>> lunch_counter — breakfast _counter
Counter({'bacon': 1, 'eggs': 1})

ITo anasmoruu ¢ MHOKeCTBaMU, ITIOKa3aHHbIMU B I'/IaBE 4, BbI MOJKETE ITOJIYYNUTDH O6]J_[I/Ie
JJIEMEHTHBI C ITOMOIIbIO Oll€paTOpa IepeceyeHmsd &:

>>> preakfast_counter & Tlunch_counter
Counter({'eggs': 1})

B pesyJibraTe nepecedeHus ObLI OTydeH oOmii aeMeHT ('eggs') ¢ HUSKUM 3Haue-
HUEM CYeTYMKA. TO MMEET CMBIC/I: Ha 3aBTPAK Y HAC ObLIO TOJIBKO OJ[HO SII10, HOITOMY
YKa3aHHOE KOJIMYECTBO ABJIAETCS OOIUM.

HakoHelr, BbI MOJKETE TIOJIYYHUTh BCE DIEMEHTHI ¢ TOMOIIBIO ollepaTtopa o0beiHe-
HUA |:
>>> preakfast _counter | Tunch_counter
Counter({'spam': 3, 'eggs': 2, 'bacon': 1})

DJIeMeHT 'eggs' cHOBa OKasaJIcs OOINM 711 0O0UX CYETUYNKOB. B OoT/Im4me oT cJIo-
sKeHus 00beIMHEeHNe He CKJIIbIBAET CUETYMKH, a BBIOMPAET TOT, KOTOPbII UMeeT Hau-
Oouiblilee 3HAYEHUE.

ynopsgoumMBaeM Mo KJjrouy
¢ nomouubro OrderedDict()

MHuorue IIPpUMEPDI KO/Ia, ITOKa3aHHbI€ B IIEPBLIX I'/laBaX ATOM KHUTH, IEMOHCTPUPYIOT, YTO
ITOPA/IOK KJTIIO4el B CJIOBape HeJb3d IPEACKa3aTh: BbI MOJKETE Z[O6aBI/ITb B OITpe/IeJIEHHOM
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HopsijiKe Kaoun a, b u ¢, Ho pyHKIuA keys () BepHeT peayabraT "c. a. b". Paccmorpum
MOM(DUITMTPOBAHHBIN TPUMep U3 IJ1aBbl 1:

>>> quotes = {
‘Moe": ‘A wise guy, huh?'.
"Larry': 'Ow!",
"Curly': "Nyuk nyuk!",

o }

>>> for stooge in quotes:

print(stooge)

Larry

Curly

Moe

Cuioapb OrderedDict () 3alloMUHAET HOPSIIOK, B KOTOPOM A0GABJISIMCH KIIIOUH, 1 BO3-
BpalllaeT UX B TOM jKe MOPSIZIKE ¢ MOMOIIbI0 uteparopa. [Tormpobyem cosmath OrderedDict
U3 TIOCTIEIOBATETbHOCTU KOPTEXKEN BUIA «KJTI0U — 3HAUCHUEY .

>>> from collections import OrderedDict
>>> quotes = OrderedDict([
("Moe', 'A wise guy. huh?'),
("Larry', "Ow!'),
("Curly". '"Nyuk nyuk!"),
D

>>>

>>> for stooge in quotes:
print(stooge)

Moe

Larry

Curly

Crtek + ouepepgb == deque

deque (TTIPOUBHOCUTCS KaK «JI9K» ) — ATO JABYXCTOPOHHSISI OU€PeE/b, KOTOPAsi UMEET BO3-
MOKHOCTH cTeka u odepean. OHa 110/1e3Ha, KOTa Bbl XOTUTE A00aBUTh U yAAIUTh
9JIEMEHTBI ¢ JII0O0ro KOHIIA [0C/Ie[0BaTeIbHOCTU. B ciepytonieM npuMepe Mbl OyaeM
JBUTATHCST ¢ 000UX KOHIIOB CJIOBA K €T0 CepeinHe, YUTOOBI YBUIETD, SIBJISIETCS JIH OHO
nasmaapomom. Oyukiws popleft() yaanser KpaitHUil cieBa ajieMeHT deque 1 BO3Bpa-
maet ero, GYHKIN pop( ) yrassgeT KpalHUii clipaBa aJIeMeHT 1 Bo3BpaiaeT ero. Bmecre
OHU JIBUTAIOTCS ¢ KOHIIOB CJIOBA K ero cepennte. Pabora Gyner IpoaossKaThes 0 TexX
0P, II0Ka KpailHue CMMBOJIbI COBIALAIOT U [IOKA He OyAeT JOCTUTHYTA CepeanHa

>>> def palindrome(word):
from collections import deque
dq = deque(word)
while Ten(dq) > 1:
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if dg.popleft() != dq.pop():
return False
return True

>>> palindrome('a")

True

>>> palindrome('racecar")
True

>>> palindrome('")

True

>>> palindrome('radar")
True

>>> palindrome( halibut")
False

$1 BOCTIOMTB30BAICST ITUM TIPUMEPOM, UTOOBI GBITIO TIPOIITE TPOUILTIOCTPUPOBATH Pa-
6oty deque. Ecaiit BbI IEHCTBUTETLHO XOTHTE CO3/aTh TIPOTPAMMY, KOTOPAst OTIPEIETSIET
MAJMHAPOMBI, TOPA3/Io Mpoiiie ObII0 ObI CPAaBHUBATE CTPOKY C €€ KOIMUEH, BHIBEPHYTOI
HausHauky. B Python crpokoBoii dynkimm reverse() He CylIecTByeT, HO MOKHO 00-
PaTUTD CTPOKY € MOMOIIBIO Pa3OUeHMs], KaK TTOKA3aHO 3/1eCh

>>> def another_palindrome(word):
return word == word[::-1]

>>> another_palindrome('radar")
True

>>> another_palindrome('halibut")
False

UTepupyeM no CTpyKTypaMm Koaa
c nomouublo itertools

itertools comepxut ocobbie GyHKIMKE uTepaTopa. Kaskaas us HUX Bo3BpallaeT OJMH
2JIEMEHT IIPU KaK/IOM BbI30BE U3 IMKJA fOr .. in 1 3al1l0MUHAET CBOE COCTOSTHUE MEXKLY
BbI3OBAMU.

(DyHK]_[I/IH chain() MPOXOJNT IO CBOMM apryMeHTaM, KaK eCJIN ObI OHU OBLIN eIMHBIM
urepabesbHbIM OOBEKTOM:

>>> import itertools
>>> for jtem in itertools.chain([1, 2], ['a', 'b']):
print(item)

O o N
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Oynkuus cycle() sBasgercs 6ECKOHEYHBIM UTEPATOPOM, IPOXOASIIMM B I[UKJIE 10
CBOWM apTyMEHTaM:

>>> import itertools
>>> for jtem in itertools.cycle([1, 2]):
print(item)

N = N

LHAT.T
Dyukius accumulate () TOACYUTHIBAET HAKOTLIEHHDBIE 3HAaUeHusT. [To yMoraannio ona
BBICUHUTBIBACT CYMMY:

>>> jmport itertools
>>> for item in itertools.accumulate([1, 2, 3. 41):
print(item)

o W =

10

B xauecTBe BTOporo aprymenTa (pyHKimu accumulate() BbI MoXKeTe mepeiaTh (hyHK-
U0, ¥ OHA OYJIET UCIIOIb30BaHa BMECTO ciokeHust. DYHKINS TOKHA TPUHUMATD /[Ba
apryMeHTa ¥ BO3BpaliaTh OJ{HO 3HAYeHUe. B 9TOM mpruMepe BBICUMTHIBAETCS MTPOU3Be-
JICHTE:

>>> import itertools
>>> def multiply(a, b):
return a * b

>>> for item in itertools.accumulate([1, 2, 3, 41, multiply):
print(item)

o N =

24

Momyib itertools nmeet ee MHOTO (YHKITUH, OH U3BECTEH O1aroIapst OmpeiesieH-
HBIM KOMOMHAIMAM U IPeo0OpasoBaHusIM, KOTOPble MOTYT COXPAHUTh Ky4y BPEMEHH,
€CJIU B HUX TTOSIBUTCST HEOOXOAUMOCTb.
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BbiBOAMM faHHbIE Ha 3KpaH KpacuBO
¢ noMmoubro pyHkuuun pprint()

Bce namum npumepsl uctiob3oBain GyHKIMO print() (MM IpocTo UMs nepeMeHHON
B MHTEPAKTUBHOM MHTEPIIPETATOPE ), YTOOBI BBIBOAUTL MHMDOPMAIINIO Ha SKpaH. MHorma
pesysbTarhl ObLIO TPYAHO MpounTaTh, Ham HysKeH pretty printer (KpacUBbIil IPUHTED)
Bpoze pprint():
>>> from pprint import pprint
>>> quotes = OrderedDict([

('Moe', 'A wise guy, huh?'),

("Larry", "Ow!"),

("Curly", "Nyuk nyuk!"),

D

>>>

Crapasg 1o6past GyHkius print () IpocTo BLIBOAUT BCIO MH(POPMALUIO:

>>> print(quotes)
OrderedDict([("Moe', "A wise guy, huh?'), ('Larry", "Ow!"), ('Curly"', "Nyuk nyuk!')1)

A bynkms pprint () mbITaeTcst BBIPOBHSATH 3JIEMEHTBI JIJIST Iy Iel YUTaeMOCTH:

>>> pprint(quotes)

{"Moe": "A wise guy, huh?",
"Larry': "Ow!",

"Curly': "Nyuk nyuk!'}

Hy>xHO 60nbLie KOAa

Wuorga B crangapTHO OMOIMOTEKe HET HYKHOM BaM (DYHKIIMOHAIBHOCTU WU 5Ke
OHa peaJin30BaHa He TaK, KaK BaM HYKHO. B 9TOM ciyyae MokeTe BOCIIOIb30BATHCS
TeJTBIM MUPOM CTOPOHHETO MPOTPAMMHOTO 06ECTIeYeHUsT ¢ OTKPBITHIM HCXOMHBIM KO-
oM. OTINYHO 3apeKOMEHIOBATH cebsT CIEMYIOTTIE PECYPCDI:

O PyPi (ussectbrii Takske kak Cheese Shop («CoIpHBIN MarasuH» ), OH Ha3BaH B YeCTh
craporo Monty Python skit) (http://bit.ly/py-libex);

O github (https://github.com/Python);
O readthedocs (https://readthedocs.org/).

Heb6oubiiie hparMeHThbI KoJa BbI MOYKETe HallTH 110 ajpecy http://code.activestate.com/
recipes/langs/python/.

[Toutu Bech ko Python ucnosbsyer dyHKIMKU cTanaapTHbix 6uborek Python.
Koe-r7ie mokazanbl BHEITHUE MAKETRL: S YIOMUHAJ requests B ryiaBe 1, a B moapaszesie
«3anpesesiamMu cTanaapTHOl Gubinorekn: Requests» pasjena «Be6-kianeHTsi» raasbr 9
npusezy 6osee mogpobuyto wHhopManuio. B npunoxenuu I mokazaHo, Kak ycTaHABIU-
BaTh CTOPOHHEE MporpaMMHoe obecrieuerre Python, a Takske paccMOTpeHBI OCHOBHBIE
neTanu pa3paboTKu.
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YnpaxHeHus

1.

Cospnaiite daiin, KOTOpBII HasbIBaeTCs 200.py. B HeM 00bsaBuTe (BYHKIUIO hours (),
KOTOPasi BBIBOJUT Ha 9KpaH cTpoky ' Open 9-5 daily'. [lasee ucnosb3yiiTe mHTEpaK-
TUBHBIU MHTEPITPETATOP, 4TOOBI UMIIOPTUPOBATH MOJLYJIb ZOO U BBI3BATH €70 (DYHKIIUIO
hours ().

B mHTEpaKTMBHOM MHTEPITPETATOPE UMITOPTUPYITE MOJTYJIb ZOO TIOJl UMEHeM menagerie
1 BBI3OBUTE €T0 (QyHKITHIO hours ().

OcraBasich B MHTEPIIPeTAaTOPE, UMITOPTUPYIHTE HETIOCPEICTBEHHO (hyHKITUIO hours ()
13 MOJIYJIF ZOO U BBI30OBUTE €e.

Nmmnoprupyiite dynkiuio hours() o nMeneM info 1 BBI3OBUTE ee.

CoszpaliTe coBapb ¢ UMeHeM Dplain, comepsKaIIuii mapsl «KJI0Y — 3HaUeHue» 'a': 1,
'b':2m 'c':3, a3areM BbIBEJUTE €ro Ha IKPaH.

Cospnaiite OrderedDict ¢ mmeHem fancy U3 map «kJiod — 3HAUEHUME», TPUBEJIEHHBIX

B YIIPQKHEHUU 5, ¥ BBIBEJWTE €ro Ha 9KpaH. VI3sMeHusIcs Jin mopsiioK KJIioueii?

Cospatite defaultdict ¢ umenem dict of 1lists u mepenaiite emy aprymentT 11st.
Cospnaiite ciimcok dict of Tists['a']u mpucoequHuTe K HEMY 3HaYeHHe 'something
for a' 3a ogHy omnepanuio. BeiBennte Ha akpan dict of Tists['a'].



Oun-om-omn: 06bEeKTbI
M KJ1aCCbl

TaunHcTBEHHBIX 00bEKTOB He ObiBaeT. OHU
TaKUMH ITPOCTO KAXKYTC.

Anusabem Hoysn

Bosbmute 00bekT. Caenaiite 4T0-HUOYIb C HUM.
JloGasbre uTo-HUOYAb APYrOe K HEMY.

Jlcacnep /lxncomnc

K aTOMy MOMEHTY BbI yiKe IIO3HAKOMUIUCH C TAKUMU CTPYKTYPAMU TAHHBIX, KAK CTPOKH
U CTIOBAPH, a TAKJKE CO CTPYKTYPaMu Kojia — (hYHKITUSMU U MOy IsiMU. B Tekymeit riaBe
BbI Y3HAETE O MMOJb30BaTEIbCKOI CTPYKTYPE TaHHBIX — 006EeKMAX.

Y10 Takoe 06 beKTbl

Kak s ymomuHasn B riiaBe 2, Bce B Python, ot uucesn 1o Moy ieii, siisiercst 00beKTaMu.
Opnako Python ckpbiBaeT GO/IBINYIO YaCTh IPUHIIUIIOB (DYHKIIMOHUPOBAHUST 0OBEKTOB
€ TIOMOIIIBI0 0cOOOTO CHHTAKCHCA. Bbl MOKeTe HammeaTh num = 7, 9TOOBI CO3aTh OOBEKT
TUIA int co 3HaYeHueM 7, U IPUCBOUTH CCBIJIKY Ha HETO 110 UMEHU num. 3arJig/ibIBaTh
BHYTPb 00BEKTOB HYKHO TOJIBKO B CJIydae, CJIU BaM He0OXO0AUMO CO34aTh COOCTBEHHBII
00beKT Wi MOAUDUIMPOBATH [IOBEJEHUE YiKe CYIIeCTBYIONUX 00beKToB. B 910i1 riase
BBI YBUIUTE, KaK C/IEIaTh ¥ TO U JIPYTOE.

OGBEKT COMEPKUT KaK JaHHbIE (TIepeMEeHHbBIE, KOTOPbIE Ha3bIBAIOTCS ampudymamis),
Tak 1 Ko/ ((byHKIIMHU, KOTOPbIe HasbiBatoTCs Memodamu). OH npeacrasiisger coboi yHU-
KaJIbHBII 9K3eMILJIAP KaKOr0-TO KOHKpeTHOro npeamera. Harpumep, 1iesouncieHHbIN
O6’beKT CO 3HaueHueM / MOKeT UCII0JIb30BaTh METO/Ibl BPO/i€ CJIOKEHUA N YMHOKEHU I,
YTO TIOKA3aHO B pasjesie «duciay riaasbl 2. 8§ — 9TO APYroil 00bEKT. ITO 3HAUUT, YTO
CYIIECTBYET KJtacc Integer, KoTopomy mpuHazexat o0bekTsr 7 u 8. Ctpoku 'cat' u 'duck’
TaKiKe ABJIAIOTCA 06'beKTaMI/I 1 UMEIOT METOAbI, C KOTOPBIMU BbI YK€ 3HAKOMbI, — HaIllpW-
Mep, capitalize() u replace().

Koryia BbI cozziaete HOBbIe 0GBEKTBHI, KOTOPBIE 10 BAC HE CO3/IaBaJl HUKTO, BBI JIOJIKHBI
€0371aTh KJIACC, KOTOPBI IEMOHCTPUPYET UX COAEPIKIMOE.
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OG6BEKTHI MOJKHO CUUTATH CYIECTBUTEIBHBIMHE,  UX METO/IbI — rtaronaMu. OObexT
MIPE/ICTABIISAET OT/AEJbHYIO BElllb, @ €70 METO/IbI OTIPE/IEISAIOT, KaK OHA B3aUMO/ICHCTBYET
C IPyTUMHU BelaMu.

B orsmune ot MOjyJieit, BBl MOKETE UMETh OJ[HOBPEMEHHO HECKOJIBKO OOBEKTOB,
KayKIIBIH 13 KOTOPBIX MIMEET PasHbie 3HAYEHNsT aTPUOYTOB. OHI SIBISIOTCS CYTIEPCTPYK-
Typamu JaHHbBIX, B KOTOPbIE 6bLT 106ABIIEH KOJIL.

OnpepensieM Knacc
C NOMOLLbIO KJIFOUEBOro csioBa class

B rmase 1 st cpaBHUIT 0OBEKT € TIACTMACCOBOI KOpoOKoil. Kiacc moxosx Ha hopmy, U3
KOTOPOIi cozmaercst aTa Kopobka. Hampumep, String aBjsgercss BCTPOEHHBIM KJIaCCOM
Python, xoropsiii cosgaer crpokoBbie 00beKThI Bpoge 'cat' u 'duck'. Python umeer
MHOKECTBO JIPYTMX BCTPOEHHBIX KJIACCOB, TIO3BOJISIIONINX CO3/IaBATh JIPYTHe CTAH/APT-
HbI€ THIIbI JAHHBIX, BKJIIOUAs! CIIMCKH, CIOBAPH 1 T. I. YT00OBI cO3/aTh COOCTBEHHBIN 00b-
ext B Python, Bam cHauama HyKHO OTIPEIETUTD KJIACC C MOMOIIIBIO KJIHOUYEBOTO CIOBA
class. PaccMoTpuM TIpOCTOM TpUMeED.

[TpeAroIoKUM, BBl XOTUTE ONPEAEAATh OOBEKThI, KOTOPbIE MPEACTABJISAIOT HHPOP-
Mawuio o Joasx. Kaxapiil o00beKkT OyAeT IpeacTaBasaTh 0QHOro yenoBeka. CHavaja BaM
HY>KHO OTIPE/IEIUTh KJiace Person B kauectBe (DOPMBL. B TIOC/I€yIONNX TPUMEPAX MbI T10-
1pobyeM UCIOJIb30BaTh OOJIbIIE BEPCHIA HTOrO KJIacca 110 Mepe IPOABIKEHNUS OT IIPOCTeli-
IIeTo KJ1acca K KJ1accy, KOTOPBIH IeHCTBUTETBHO MOKET JeJIaTh YTO-TO TTOJIE3HOE.

B nepBbiii pa3 co3mpanum cambiil pOCTON 13 BO3MOKHBIX KJIACCOB — ITYCTON KJIacc:

>>> class Person():
pass

Kak u B ciydae ¢ (QyHKIMSIME, HAM HY;KHO CKa3aTh Pass, YTOObI [IOKA3aTh, YTO 3TOT
kiacce myct. Takoe ompesiesienne ABIsIeTcst HeoOXOIMMBIM MUHIMYMOM CO3/aHusT 00b-
exTa. Bor co3maere 06BhEKT U3 K1acca ¢ TIOMOTIHIO BI30BA UMEHH KJIAcCa Tak, OYITO OHO
sapJgercs QyHKIMei:

>>> someone = Person()

B atom carydae Person() cosmaer oT/e/bHBIN 0OBEKT Kacca Person u npucBanBaer
ero nmenn someone. Ho watm kmace Person mycT, moaToMy 0OBEKT Someone, KOTOPBIH Mbl
CO3/IaJIH, IPOCTO 3aHKMAET MECTO U HIYETO He JieiaeT. Bbl HUKoT/1a He Gy/1eTe Orpe/IessTh
TaKoit KJIace, s TOKa3bIBAIO €T0 TOJIBKO JIJIS TOTO, YTOOBI Ha €T0 OCHOBE CO3/ATh CJIEY-
IOIUI TTPUMeD.

[TompobyeM cHOBa — B aTOT pa3 J06ABUM B KJIACC CHEIMATBHBIN METO/l MHUIIHAIIH-
darmum __init_
>>> class Person():

def _init_ (self):
pass
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Tax BBITJSAAAT peaibHbie onpe/enaeHus kaaccoB B Python. Cormacen, _init_ ()
u self eMoTpsaTest cTpanio. init () — aT0 0c0b0e MM METO/A, KOTOPBITT MHUTINAHU-
3UPYET OTJEAbHBIN 0OBEKT ¢ MOMOTIBIO OIpe/iesieHus ero kaaccal. Apryment self yka-
3bIBaeT Ha caM 00BEKT.

Korpa Bbl ykaspiBaete init () B onpesiesieHUN KJIAcCa, €r0 TIEPBLIM [1apaMeTpoOM
nosken 6bITh 06BekT self. HeemoTpst Ha To uro B Python self e siBsiercst 3apesepBu-
POBAHHBIM CJIOBOM, OHO IIPUMEHSIETCST IOBOJIbHO YacTo. HUKOMY U3 TeX, KT0 Gy/IeT YuTaTh
Balll KO/l 1103:Ke (BKJIoYasd Bac!), He IMpUIETCS rajlaTh, YTO Bbl UMEJIU B BUJY, KOTI/a
HCIIOJIb30BaJIN CJI0BO Self.

Ho naske B 9TOM ciiydae BTOpoe olpe/ieJieHne Kiacca Person cosaer 06bekT, KoTo-
pblil Huyero He jesaetr. Hamma TpeTbsl HONBITKA TOKAXKET, HACKOJIbKO JIETKO CO3/1aTh
npoctoit 00bexT B Python. B aToT pas Mbl o6aBuM 1mapamMerp name B METOJ, MHUIIMA-
JU3AIUN:

>>> class Person():
def __init_ (self, name):
self.name = name

>>>

Ternepb MbI MOKEM €O3/aTh OOBEKT Kaacca Person, mepeas CTPOKY JJIst HapaMeTpa
name:

>>> hunter = Person('Elmer Fudd')

Jra CTPOKa KO/la ZieJIa€eT CJIe yIolee:

@)

BBITIOJTHSIET TIOVICK OTIpe/ieJIeHIsT Kiracea Person;
O uncmanuupyem (Co3/aeT) HOBbIN OOBEKT B TAMSTH;

O BbI3BIBAET MeTON 0OBEKTa _ iNit_, mepemaBast TOIBKO UTO CO3MAHHBIN OOHEKT O/
nMeneM self u apyroii apryment ('Elmer Fudd') B KauecTBe 3HaYCHUS TTapaMeTpa
name;

@)

coxpansieT B 00beKTe 3HAYEHIE TePEMEHHON name;
O BO3BpAll[aeT HOBBIH OOBEKT;
O mpukperuisiet K 00beKTy UM hunter.

ITOT HOBBIN OOBEKT TTOXOK Ha J060IT Apyroit 06bexT Python. Bel Moskere ucmonn-
30BaTh €0 KaK IJEMEHT CITNCKA, KOPTEsKa, CJIOBAPsI WK MHOXKecTBa. MOJKeTe TrepeaTh
€ro B (QYHKITNIO KaK apTYMEHT HJIM BEPHYTH €T0 B KAUECTBE PE3YJIHTATA.

Yro HacueT 3HAYCHSI Name, KoTopoe Mbl iepeiain? OHo GIII0 COXPAaHEHO KaK aTpH-
6yT 06BexTa. Bor MokeTe TPOYUTATD U 3ATTUCATH €70 HETIOCPEICTBEHHO:

>>> print('The mighty hunter: hunter.name)

The mighty hunter: Elmer Fudd

! Bl BcTpeTrTe MHOKECTBO IPUMEPOB JIBOMHBIX MOuepKuBanuii B uMenax Python.
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[TomMHUTE, BHYTPHU OMPE/IETEHIS KIacca Person Bbl MOJIydaeTe J0CTYT K aTpubyTy
name ¢ TIOMOIIbIO0 KoHCTpyKItnu self.name. Koraa BbI cosmaere peaibHblil 06BEKT Bpojie
hunter, To ccblTaeTech Ha ATOT aTpuOYT Kak hunter . name.

He o6s13aTeibHO UMETh METO __ iNit B OMMCAHUM KasKIOTO KIACCA, OH UCTIOTB3Y-
€TCSI JIJIST TOTO, YTOOBI PA3INIATh 0OHEKTDHI OTHOTO KITAacCa.

HacnepoBaHue

MosKeT CIydrThCs, UTO, IBITAsCh PEHIMTh KAKYIO-TO 3a/1auy, BbI OOHaPY/KUTE, UTO yKe
CYIIECTBYET KITACC, CO3MAIONNIT 0OBEKTHI, KOTOPBIE [ETAIOT MOYTH BCE M3 TOTO, YTO BaM
HY>KHO. UTO BB MOXKeTe TIpeAnpuHATh? Bbl MokeTe MOAUGUIIMPOBATH ATOT CTAPbIT
KJIacC, HO TIPU 9TOM C/IeJIaeTe €0 CJIOKHEee U MOXKeTe CJIOMATh YTO-TO, UTO paHbllle Pa-
60TaJo.

KoHeuHo, MOJKHO HanucaTh HOBBIN KJIacC, CKOITUPOBAB M BCTABUB COJIEPKUMOE CTa-
POro KJacca, a 3aTeM JOTIOJHUTD €r0 HOBBIM KozioM. Ho 9T0 3HAYUT, 4TO BaM MPUIETCS
MOJIEPKUBATE GOJBINE KOa W YaCTH CTAPOTO ¥ HOBOTO KJIACCOB MOTYT OBITH HEMO-
XOKUMU JIPYT Ha IPYTa, IIOCKOJIbKY Tellepb HaXOAATCS B PA3HbIX MeCTax.

Perierviem npo0JieMbl SIBJSIETCST HACAeJ08aHUe — CO3MAHNE HOBOTO KJIACCa U3 YKe
CYIIECTBYIOIIETO, KOTOPBIN MPU 3TOM COJEPAKUT KaKUe-TO JOMOJHEHUS U U3MEHEHUS.
ITO OTJIUUHBIH CTIOCO0 UCIOTB30BATh KO MOBTOPHO. KOT/1a BBI TPUMEHSsIETe HACTIEN0-
BaHNe, HOBBII KJIacC MOKET aBTOMATHUYECKH HCIOJIb30BaTh BECh KOJ CTApPOTO Kjacca
1 IIPU 9TOM BaM He HY’KHO ero KOIIMPOBaTh.

Bl onipeziesisieTe TOMBKO TO, YTO BaM HYKHO I0OaBUTH UM U3MEHUTH B HOBOM KJTac-
ce, ¥ 9TOT KOJI IlepeoTIpeiesisieT ToBeeHe cTaporo kiaacca. OpUrnHaabHbIN KJIacc Ha-
3BIBAETCST NPEOKOM, CYNEPKAACCOM VI OA3068bIM KIACCOM, HOBBIN KJIaCC HA3bIBAETCSI
NOMOMKOM, NOOKAACCOM UITN KAACCOM-HACIEOHUKOM. DTH TEDMUHDI B 0OBEKTHO-OPHEH-
THPOBAHHOM ITPOTPAMMHUPOBAHUYT B3aUMO3aMEHSEMBI.

Jasaiite e yTo-HUOYAb yHaCAeLyeM. Mbl OIpPEIeSUM MyCTOi KJacc, KOTOPbIi
HaspiBaetcs Car. [lasee onpenesnnm nmoakace kiaacca Car, KOTOPbIi Ha3biBaeTcs YUgo.
Bol onpeniesnisiere moikirace ¢ IOMOIIBIO BCE TOTO e KJI0YEeBOTro caoBa c1ass, HO yKa-
3bIBasi BHYTPU CKOOOK MM POAUTENIbCKOro Kaacca (class Yugo(Car), Kak 1moKasaHo
HIKE):
>>> class Car():

pass

>>> class Yugo(Car):
pass

lIaJIee CO3/1a/InM 0OBEKTBI Ka’X10TO Kjacca:

>>> give me _a_car = Car()
>>> give_me_a yugo = Yugo()
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Kiacc-1moToMok gBiisieTcsl yTOYHEHHOHN Bepcuell Kjacca-1peika; ecjau TOBOPUTh
B TepMUHAX 0GBEKTHO-OPUEHTHPOBAHHBIX SI3BIKOB, Yugo ABasiercs Car. OGbeKT ¢ UMEeHEM
give _me_a_yugo ABJIAETCA 9K3EMILIAPOM KJ1acca Yugo, HO OH TaK’Ke HacaeAyeT BCe TO, YTO
MOJKeT fiesiaTh Kiacce Car. B Hamem cirydae kiacest Car v Yugo ToJie3HbI KaK MEPTBOMY
TIPUTTAPKU, TTOITOMY Honp06yeM YKa3aTb UX HOBbBIC ONIpeaeJICHUA, KOTOPbIE ﬂeﬁCTBH-
TEJIbHO MOTYT YTO-TO C/EJIATh:

>>> class Car():
def exclaim(self):
print("I'm a Car!")

>>> class Yugo(Car):
pass

HaxoHett, co3a/iiM 1o 0IHOMY 00BEKTY KayK/IOTO KJIACCA U BHI30BEM UX METO/IBI exclaim:

>>> give_me_a_car = Car()
>>> give me_a_yugo = Yugo()
>>> give me a_car.exclaim()
I'ma Car!

>>> give_me_a_yugo.exclaim()
I'ma Car!

He caenaB Huuero ocobeHHOro, Kiaace Yugo yHacjenoBan Mmeto exclaim() kiacca Car.
MaxTryeckn Kmace YUugo TOBOPUT, UTO OH SIBJISIETCS KJIACCOM Car, UTO MOKET MTPUBECTH
K Kpusucy camoonpesesnerus. [locMoTpuM, 4TO MBI MOKEM C 3TUM CIeIaTh.

NMeperpy3ka Metoaa

Kax BbI TOJTbKO UTO YBU/IE/IU, HOBBII KJIacC HACJELYeT BCe, YTO HAXOAUTCS B €T0 KIacce-
npezike. /laee BbI yBUANTE, KAaK MOSKHO 3aMEHWTD, UJTH 1epezpy3umny, POAUTETbCKIE Me-
tozbl. Kiace Yugo 1o/KeH Kak-To OTJIMYaThes OT Kaacca Car, nHade 3a4eM BooOIIe co3/1a-
BaTh HOBbII Kacc. Mamenum cirocob pabotsl MeToga exclaim() ais kaacca Yugo:

>>> class Car():
def exclaim(self):
print("I'm a Car!")

>>> class Yugo(Car):
def exclaim(self):
print("I'm a Yugo! Much like a Car, but more Yugo-ish.")

Termepb co3manM 0GBHEKTHI HTUX KJIACCOB:

>>> give_me_a_car = Car()
>>> give_me_a_yugo = Yugo()
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Yro oHu roBopAT?

>>> give_me_a_car.exclaim()

I'ma Car!

>>> give_me_a_yugo.exclaim()

I['ma Yugo! Much Tike a Car, but more Yugo-ish.

B arux npumepax Mbl meperpysuan Meto exclaim(). Ileperpysutb MOKHO JiroObie
MeTO/IbI, BKJoyas  init (). PaccMorpum apyroit npumMep, KOTOPLIH NCIOJIb3YeT Halll
6ouiee cTapeiii kiace Person. CosiagnM TIOKIACCH, KOTOPBIE TIPEACTABIISIOT JOKTOPOB
(MDPerson) u agBokaToB (JDPerson):

>>> class Person():
def _init_ (self, name):
self.name = name

>>> class MDPerson(Person):
def __init_ (self, name):
self.name = "Doctor " + name

>>> class JDPerson(Person):
def _init_ (self, name):
self.name = name + ", Esquire"

B atux cayuagx meton nHANMamu3anuy _init () npuHUMaeT Te jKe apryMeHTH,
YTO ¥ POAUTETHCKUN KTace Person, Ho BHYTPU 0ObEKTa COXPAHSIET 3HAYEHE TTePeMEHHO
name pasHbIMU CTTIOCOGAMIL:

>>> person = Person('Fudd")
>>> doctor = MDPerson('Fudd")

>>> lawyer = JDPerson('Fudd")
>>> print(person.name)
Fudd

>>> print(doctor.name)
Doctor Fudd

>>> print(Tawyer.name)
Fudd, Esquire

[o6aBneHune meroaa

B kJ1acc-110TOMOK MOKHO TaksKe 100aBUTh METO/, KOTOPOTO He ObLIO B POAUTEIHCKOM
kJacce. BozBpammascs k ksaccam Car 1 Yugo, MbI OTTpe/iesTiM HOBbIN MeToneed_a_push()
TOJIBKO JI715T Kiacca Yugo:

>>> class Car():
def exclaim(self):
print("I'm a Car!")
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>>> class Yugo(Car):
def exclaim(self):
print("I'm a Yugo! Much like a Car, but more Yugo-ish.")
def need a push(self):
print("A little help here?")

Jlasee co3mazinM 0ObeKThI K1accoB Car 1 Yugo:

>>> give me a car = Car()
>>> give_me_a_yugo = Yugo()

O6bexT Kmacca Yugo MOKET pearnpoBaTh Ha BBI30B MeToa need_a_push():

>>> give_me_a yugo.need a push()
A Tittle help here?

A 00BbeKT 0o0m1ero kaacca Car — HeET:

>>> give me _a car.need a push()
Traceback (most recent call Tast):
File "<stdin>", line 1, in <module>
AttributeError: 'Car' object has no attribute 'need a push’

K 9TOMY MOMEHTY KJ1aCC YUgo MOsKeT JieJ1aTh UTO-TO, YeT0 He MOJKeT JieJiaTh KJacc Car,
1 Telepb Mbl TOYHO MOJKEM OIIPEAE/INTD OTAC/IbHYIO JIMYHOCTD KJjlacCa Yugo.

NMpocuM noMoLM Yy Npeaka
C NOMOLLbIO KJZIIOUEBOrro CJ/i0Ba super

Mol BUZIEJIN, KAK KJIACC-TIOTOMOK MOKET J00aBUTh WJIU IIEPErPY3UTh METO/ KJIacca-TIpeIKa.
Ho uTo, eciii BaM HY;KHO BbI3BaTh OPUTMHAIBHBIN METO/I POAUTEIBCKOTO Kiacca? «Pajt,
YTO BBI CIIPOCUJIN >, — TOBOPUT METO super (). MBI oTipeie M HOBBIT KJIacc, KOTOPBIH
HasbiBaeTcs EmailPerson u mpeacTaBiisieT 00beKT Kiiacca Person, cojepskaiiuii agpec a/ek-
TPOHHOI TIOYTHIL. /|19 Hayasa 3anuineM Haille TPUBBIYHOE OTIpejiesieHne Kiacca Person:

>>> class Person():
def _init_ (self, name):
self.name = name

O6paTI/IT€‘ BHUMaHME Ha TO, YTO BBI3OB MeTOZa __ init () B caeaylonieM mojaKaacce
UMeeT JOTIOTHUTEIbHBIN apaMeTp email:

>>> class EmailPerson(Person):
def _init_ (self, name, email):
super(). _init_ (name)
self.email = email
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Korza Bbt onpezesnsiere metor  init () ayig cBoero KJacca, Bbl 3aMEHsIETe METO/L
__init_ () poAUTENIBCKOTO KIacca, KOTOPbIHA GOJIBIIE He BBI3IBACTCS aBTOMATHYCCKH.
B pesysbTare BaM HYKHO BBI3bIBATb €ro 4BHO. IIponcxoaut cienyoiiee.

O Merton super() moJrydaeT ornpejiesieHne POJINTENIbCKOTO Kiracca Person.

O Merox __init_ () BesbiBaer MeToz Person. init (). [Tociexnuii 3a60TUTCS O TOM,
4TOObI TIepeaTh apryMenT self cyrmepriaccy, mosToMy BaM HYKHO JIUIIH TIEPEaTh
OTIIINOHAJIBHBIE aPTYMEHTBL. B HaleM ciryuae eTUHCTBEHHBIM apTyMEHTOM KJlacca
Person() Gyner name.

O Crpoka self.email =email — aTO HOBBII KO, KOTOPBIH OTJIMYaeT Kjacc EmailPerson
oT KJ1acca Person.

Tenepb co3naum OHY EPCOHY:
>>> bob = EmailPerson('Bob Frapples', 'bob@frapples.com")
MBI 10JIKHBI IMETb JJOCTYII K aTpUOyTaM name 1 email:

>>> bob.name

'Bob Frapples’

>>> bob.email
"bob@frapples.com'’

[Touemy GBI HAM TIPOCTO He OTIPEIETUTH HOBBIN KJIACC TaK, KAK [OKA3aHO j1ajee?

>>> class EmailPerson(Person):
def __init_ (self, name, email):
self.name = name
self.email = email

MbI MoT/II 6bI CaeJIaTb 9TO, HO B TAaKOM CJTy4dae IMoTepAIn 6bI BO3MOKHOCTD IIPUMEHATH
HacJenoBaHue. Mbl MCIIOJB30BaIN METO super (), 9ToOBI co3aTh 0OBEKT, KOTOPBII
paboTaeT MPUMEPHO TaK JKe, Kak 1 00beKT Kiracca Person. ECTh 1 IPYroe mpenMyIiecTBo:
eciu orpejiesieHre Kuacca Person B OyyiineM U3MEHUTCS, ¢ TOMOIIBIO MeToza super ()
MBI CMOKEM TapaHTHUPOBATh, YTO aTPUOYTHI U METOJ[BI, KOTOPbIE Kaacc EmailPerson Ha-
CJIeJIyeT OT KJlacca Person, oTpearupyioT Ha U3MEHCHUA.

WcnoawayiiTe MeTo super (), Kor/ia MOTOMOK JIeJIaeT UTO-TO CAMOCTOSITETbHO, HO eMy
BCe ellle HYKHO YTO-TO OT Npejika (KaK U B PeajbHOM JKU3HU ).

B 3awuTy self

Python KpUTHKYIOT 3a TO, 4TO, TOMIUMO IPUMEHEHMST TPOOETOB, HEOOXOIMMO BKITIOYATh
self B kauecTBe I1€PBOTO apryMeHTa METO/I0B 9K3eMILIsApa Kiaacca (METO/I0B, KOTOPble
BBI BU/IEJTH B TIpebIayTiieM mpumepe). Python ncmombsyer apryment self, aTo6br HaiiTH
aTpuby T U METOAIBT TPABIIIBHOTO 0ObhekTa. Hampumep, 5T TOKaKy, Kak BBl MOJKETE BBI-
3BaTh MeTOZI 0ObekTa 1 uTo Python cemaet mpu 9TOM 3a KyJTHCAMI.
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[TomuuTe KM1ace Car U3 npeabAynux npuMepoB? CHoOBa BbI30BeM MeTo exclaim():

>>> car = Car()
>>> car.exclaim()
I'ma Car!

Bor uro mpoucxoaut 3a kysmcamu Python.
O Bemosnsercs mouck kiacca (Car) obbexra car.
O OO6mekrT car nepegaercst MeTofy exclaim() kuaacca Car kak napamerp self.

Pajiit 3a6aBbI BB 1 CAMU MOJKETE 3aIlyCTUTH TPUMEP TaKUM 00pa3oM, U OH cpaboTaet
TOYHO TaK ’Ke, KaK 1 HOPMaJIbHbIH cuHTakcuc (car.exclaim()):

>>> Car.exclaim(car)
I'ma Car!

OzHaKO HeT IPUYMH KCII0JIb30BaTh TAKON O0Jjiee IIMHHBINA CTUJIb.

NMonyyaem u yctaHaB/MBaeM 3Ha4yeHue
aTpubyToB C NOMOLbLIO CBOUCTB

Ot/embHbIe 06BEKTHO-OPUEHTHPOBAHHBIC S3BIKH TIOJ/ICPIKIUBAIOT 3aKPBITHIC aTPUGY ThI
00BEKTOB, K KOTOPBIM HEJIb3sI TIOJIYYUTh JOCTYII HEMIOCPEACTBEHHO; TPOTPAMMUICTAM
3a4acTyIO IPUXOIUTCS TUCATH 2eMmepol U Cemmepul, 4T00bI CUUTATH U 3aIMCAThH 3HAYE-
HUS TAaKUX aTPUOYTOB.

B Python rerrepni 1 ceTTepbi He HYKHBI, MOCKOJIBKY BCE ATPUOYTHI 1 METOIDI SIBJISIIOTCST
OTKPBITBIMH, a OT BaC OXKMIAeTCs IpUMepHoe MoBejieHne. Ecan npsMoi 10cTyn K aTpu-
GyTaM 3aCTaBJIsSIET BAC HEPBHUYAT, BbI, KOHEYHO, MOKETE HATIMCATD T€TTEPBI U CETTEPBL
Ho cauenaiite ato 6osee xapakreptbiM st Python criocobom — uctonb3yiite ceoiicmea.

B atom npuMepe MBI omipeiesiuM Kiaace Duck, nMeroruii o atpubyT hidden name.
(B caenyionem pasjesie s IOKaKy BaMm 6oJiee yauHblii ciocod MMEHOBaTh aTpUGyTHI,
KOTOPbIE BBl XOTUTE OCTABUTH 3aKPBITHIMI.) MBI He XOTHM, 4TOOBI JTIOAH 06patiaiuch
K aTpulyTy HATIPSIMYIO, TOITOMY OTIPEIENTNM /IBa MeTona: TeTTep (get_name()) u ceTTep
(set_name()). S nobaBu BeIpaskeHue print () B KayK/BIA U3 HUX, YTOOBI TOKA3aTh MOMEHT
€ero BbI30Ba. HaKkOHeTI, MbI OTIPEIETNM 9T METOIBI KaK CBOICTBA aTpHOyTa name:

>>> class Duck():

def _init_ (self, input_name):
self.hidden name = input_name

def get name(self):
print("inside the getter')
return self.hidden name

def set name(self, input name):
print('inside the setter")
self.hidden name = input_name

name = property(get_name, set_name)
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HoBble MeTo/1bI 1eHiCTBYIOT KaK OOBIYHBIE TETTEPHI U CETTEPBI [0 IIOCAeIHEN CTPOKH,
rjle OHM YKa3blBaIOTCS Kak cBoiicTBa arpubyta name. IlepBbiii apryMenT (pyHKIUN
property() — aTO rerrep, a BTopoil — ato cerrep. Telepb, Korja Bbl obpalaerech
K arpubyTy name mto6oro o6bexra Duck, BBI3bIBaeTCST METO/ get_name(), KOTOPbIii BO3-
BpaIIaeT ero:

>>> fowl = Duck('Howard")
>>> fowl .name

inside the getter
"Howard'

Bol Bce emre MoKeTe BbI3BATh METOJ get name() HEMOCPeACTBEHHO, KaK OOBIYHBII
reTrep:

>>> fowl.get_name()
inside the getter
"Howard'

Korza BbI mpucBanBaeTe 3HadeHne aTPUOYTY name, BBI3BIBAETCS METOJ Set_name():

>>> fowl.name = 'Daffy’
inside the setter

>>> fowl.name

inside the getter
‘Daffy’

MeTOlI set_name( ) BBI TaKKe MOKETE BbI3BATD HETMOCPEJACTBEHHO:

>>> fowl.set name('Daffy")
inside the setter

>>> fowl .name

inside the getter

‘Daffy’

Emte ogun crioco6 onpeneants cBONCTBA — 9TO dexopamopul. B ciiepyiomemM mpu-
Mepe Mbl OTIPE/IEJTNM JIBa Pa3HBIX METO/IA C UMeHeM name( ), MPeIecTBOBATh KOTOPHIM
OyIyT pasHble IEKOPATOPBI:

Q @property, KOTOPBII Pa3MeIaeTcs ePesl TETTEPOM;
Q @name.setter, KOTOPLII PA3MEIIAETCST TIEPE]] CETTEPOM.

B xozme onm BBITISAAT TaK:

>>> class Duck():
def _init_ (self, input_name):
self.hidden_name = input_name
@property
def name(self):
print('inside the getter')
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return self.hidden _name
@name.setter
def name(self, input name):
print('inside the setter')
self.hidden_name = input_name

Bl Bce elne MOsKeTe TTOIyYaTh OCTYT K aTPHOYTY name, HO B 9TOM CJIydae He CyTie-
CTBYET BUJMMbBIX METO0B get name() mim set_name():

>>> fowl = Duck('Howard")
>>> fowl .name

inside the getter
"Howard'

>>> fowl.name = 'Donald’
inside the setter

>>> fowl .name

inside the getter
‘Donald’

Ecnu KTO-TO Aoragaercs, YTO Mbl HasblBanu Haw atpubyT hidden_name, OH CMOXeT cunTaTb
W 3anucaTtb ero HemocpeACTBEHHO C NMOMOLLbIO KOHCTpykumu fowl.hidden_name. B cneayiowem
pasgene Bbl yBUAMTE 0COBLIN CNOCO6 MMEHOBaHWS 3aKpbITbix aTpubyToB B Python.

B 0601X IIpeAbIIyIIX IPUMePaX MbI UCIIOIb30BaIU CBOMCTBO Name, 4T00bI 00paTuTh-
Cs1 K OT/IesIbHOMY aTpuOy Ty (B HateM caydae hidden name), KOTOPBIN XPaHUTCS BHYTPH
o0bekTa. CBOHCTBO MOJKET CCHLIATHCS M HA 8biuucisiemoe suauenue. OUperesuM KIace
Circle, koTopblii uMeet aTpulbyT radius U BeIYKCIIsIEMOe CBOHCTBO diameter:

>>> class Circle():
def _init_ (self, radius):
self.radius = radius
@property
def diameter(self):
return 2 * self.radius

Mol cosaem 0OBeKT Kiacca Circle, 3a1aB 3HaUeHUe ero arprdyTa radius:

>>> ¢ = Circle(b)
>>> ¢.radius
5

MBI MOsKEM 0OPATUTBCS K CBOMCTBY diameter TOUHO Tak ke, Kak K arpubyTy Bpojie radius:

>>> c.diameter
10
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A BOT 1 camoe HWHTEpECHOE — Mbl MOKEM U3MEHUTb 3HAYCHNE anI/I6yTa radius B JIIO-
60if MOMEHT U cBOMCTBO diameter OyzeT pacCYMTaHO HA OCHOBE TEKYILIErO 3HAUECHIS
arpubyTa radius:

>>> ¢.radius = 7
>>> ¢.diameter
14

Ecym BBI He YKasKeTe CETTEP AJIA anI/I6yTa, TO HE CMOJKETE YCTaHaBJIMBaTb €TI0 3Ha-
yeHue u3BHe. ITO y1106HO JLJIL anI/I6YTOB, KOTOpbIE HOJIZKHBI OBITD JOCTYITHBI TOJIBKO
JJIA YTeHHA:

>>> c.diameter = 20

Traceback (most recent call Tast):
File "<stdin>", line 1, in <module>

AttributeError: can't set attribute

Y ncnonb30BaHMs CBONCTB BMECTO HETIOCPEACTBEHHOI'O IOCTYIIA K anI/I6yTaM nMme-
CTCs €lIle OJTHO IMMTPENMYIIECTBO: €CJIN Bbl UI3BMEHUTE OIIPE/ICJICHNE anH6yTa, BaM HY’KHO
6y1[eT TIOMMPaBUTDb TOJIBKO KO/l BHYTPH OTIpEACJ/IEHNA KIaCCa BMECTO TOTO, YTOOBI ITpaBUTH
BC€ BbI3OBbI.

UckaxxeHne nMeH ana 6e30nacHoOCTMm

B npumepe ¢ ksaccom Duck m3 mpeablayiero pasjesia Mbl BbI3bIBaJIM Halll (He MOJIHO-
CThIO) CKPBITHIN aTpubyT hidden name. Python npesaraer coryaiienus 1o MMEHOBAHIIO
IUist aTpUOYTOB, KOTOPBIE HE JIOJIKHBI OBITH BUAMMBI 3a TIPEIETAMU OIPEIEJICHUS UX
KJIACCOB: UMeHA HAYMHAIOTCS C /IBYX HIMKHUX MTOYepPKUBaHNi ().

[Tepenmenyem arpuOyT hidden name B name, Kak TIOKa3aHO 371€Ch

>>> class Duck():

def _init_ (self., input_name):

self._name = input_name
@property

def name(self):
print('inside the getter')
return self. name

@name.setter

def name(self, input name):
print('inside the setter')
self._name = input_name

Tenepb IIpoBEpUM, pa60TaeT JIN BCE KaK I10J1araeTCsd:

>>> fowl = Duck('Howard")
>>> fowl.name
inside the getter
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"Howard'

>>> fowl.name = 'Donald
inside the setter

>>> fowl .name

inside the getter
‘Donald’

Boirasiaut xopotro. U BbI He MOJKeTe MONYIUTh OCTYI K aTpudyTy _ name:

>>> fowl. name
Traceback (most recent call Tast):
File "<stdin>", line 1, in <module>
AttributeError: 'Duck' object has no attribute ' name’

ITO cormalieHne Mo MMEHOBAHUIO He JIeJIaeT aTpulyT 3aKphIThiM, HO Python ucka-
JKaeT MM IJist TOTO, YTOOBI BHEIITHUI KO/l He HATKHYJICS Ha Hero. Ecim BaM J1t060ITbITHO
U BBl HIKOMY HE PacCKasKeTe, s TIOKaKy BaM, Kak OyeT BBITJISIIETh aTpUOYT:

>>> fowl. Duck_ name
‘Donald’

O6parure BHUMaHUE Ha TO, YTO Ha HKpaHe He MOsABUJIACh HamKch inside the getter.
Xots aTa 3amuTa He ujeasibHa, NCKa)KeHHOe UMST OTKA3bIBAETCS CIyYaliHO MU HaMe-
PEHHO OJIyyaTh JOCTYII K aTPUOYTY.

Tunbl MeTOAOB

Onnu panuble (ampubymot) 1 GYHKIUN (Memoosl) ABJISIIOTCS 4aCThiO CAMOTO KJiacca,
a JIpyrue — 4acThio 00bEKTOB, KOTOPbIE CO3JaHbI Ha €r0 OCHOBE.

Kora BeI BUpiNTE HAYAIBbHBIH apryMeHT Self B MeTo/1aX BHYTPH OIpe/IeIeH sl Kiac-
ca, 9TOT METO/ ABJISAETCS Memodom sxsemnisapa. Takue MeTo/Ibl Bbl OObIYHO IIHIIETE IIPU
co3aHuu coOCTBEHHOTO KJacca. [1epBhiii mapaMeTp MeTojia 9K3eMIuisipa — 310 self,
u Python mepemaer 06bEKT METO/LY, KOT/IA BBI €T0 BBHI3BIBAETE.

B npoTHBONOJIOKHOCTD €My Memod KAACCca BIUSIET Ha BECh KJace HeaukoM. Jlroboe
U3MEHEeHMe, KOTOPOe IIPOUCXOIUT C KJIACCOM, BIUSIET Ha BCe ero 00beKThl. BHyTpH ompe-
JIeJIEHUST Kyacca iekopatop @classmethod mokasbIBaeT, uTo ciemayroniast (yHKITNST sIBJISET-
csT METOZIOM KJtacca. [1epBbIM mapaMeTpoM MEeTO/a TaKKe sIBJIsIeTCsT caM Kiace. CorytacHo
TPAIUINN HTOT TTAapaMeTP Ha3bIBAETCS C1S, TIOCKOJIBKY CJIOBO C1ass sIBJSETCS 3ape3ep-
BUPOBAHHBIM U HE MOKET OBITH MCIOJIB30BaHO 3/1eCh. OTpeIes M METO/ Kiracca JIist A,
KOTOPBII OYET MOACYUTHIBATH KOJHMUECTBO CO3JAHHBIX 00BEKTOB

>>> class A():
count = 0
def _init_ (self):
A.count += 1
def exclaim(self):
print("I'm an Al")
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@classmethod
def kids(cls):
print("A has", cls.count, "little objects.")
>>>
>>> easy a = A()
>>> preezy a = A()
>>> wheezy a = A()

>>> A kids()
A has 3 Tittle objects.

OG6parute BHUMaHIE Ha TO, YTO MbI BBI3BAIU METO/ A. count (aTpuOyT Kj1acca) BMECTO
self.count (koTopblii sBJsieTcs aTpubyToM 06bekTa). B MeToe kids () Mbl BCIOIB30BA-
JIM BBI3OB C1S.COUNt, HO C TEM K€ YCIIEXOM MOTJIU ObI IPUMEHSITD BBI30B A . count.

TpeTuii TUIT METOJIOB HE BJIUSIET HU HA KJIACCHI, HI HA 0OBEKTDI: OH HAXOIUTCSI BHY TPH
KJlacca TOJIBKO JIJis1 y100CTBa BMECTO TOTO, YTOOBI PACIIOJNATATHCS TIE-TO OTAEIHHO.
IT0 cmamuueckuti memod, nepes; KOTOPbIM pacIojiaraeTcs jexoparop @staticmethod,
He UMeIoINH B KauecTBe HauyaJbHOTO NapameTpa Hu self, Hu kiacc class. Pacemorpum
IpuMep, KOTOPBIH CJIYKUT B KauecTBe peKJaMbl kacca Coyoteleapon:

>>> class CoyoteWeapon():
@staticmethod
def commercial():
print('This CoyoteWeapon has been brought to you by Acme')

>>>
>>> CoyotelWeapon.commercial()
This CoyoteWeapon has been brought to you by Acme
O6paruTe BHUMaHUE Ha TO, YTO HAM He HY’KHO co3/1aBaTh 00beKT Kiracca CoyotelWeapon,
4TOOBI IOJYYUTD JOCTYII K ATOMY METOJLY. DTO 37I0POBO.

YTuHas Tunusauusa

B Python nmeercs Takske peaausaiiis noAUMOp@uama — 9T0 3HAUUT, UTO OjIHA OTIePAIIUS

MOKeT ObITh ITPOM3BE/IeHA Ha/l Pa3HBIMU 00bEKTaMU HE3aBUCHMO OT UX KJIacca.
Wcnonb3yeM yske 3HaKOMBIIT HaM MHUIMAIM3aTOp  init () J71s1 BceX Tpex KJ1accoB

Quote, HO T06GABUM JiBe HOBbIE (DYHKIIHU:

O who() Bo3Bpalaet 3HaUeHNE COXPAHEHHOU CTPOKH PErson;

O says() Bo3BpallaeT COXpaHEHHYIO CTPOKY Words, IMEIOILYI0 0COOYIO ITyHKTYaI[IIO.
[TocMoTpuM Ha HUX B I CTBUN:

>>> class Quote():

def __init_ (self, person, words):
self.person = person
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self.words = words
def who(self):

return self.person
def says(self):

return self.words +

>>> class QuestionQuote(Quote):
def says(self):
return self.words + '?'

>>> class ExclamationQuote(Quote):
def says(self):
return self.words + '!"

>>>

MBI He MEHSIIN CIIOCOO MHNIMAIN3AaNK KiaaccoB QuestionQuote m ExclamationQuote,
MOTOMY He Teperpyskaan ux Metonbl __init (). Jlanee Python aBromaruuecku BbI-
3bIBaeT MeTOl __init () poauTeabcKoro kiaacca Quote, 9TOObI COXPAHUTD MEPEMEHHBIE
obbexTa person u words. IToaToMy MBI MOKEM MOJYYNTH AOCTYI K aTpubyTy self.words
B 00BEKTAX, CO3LAHHDBIX € IIOMOIIBIO IoAKIaccoB QuestionQuote u ExclamationQuote.

Jlasiee co3aauM HECKOJIBKO 00bEKTOB:

>>> hunter = Quote('ETmer Fudd', "I'm hunting wabbits")

>>> print(hunter.who(), "says:', hunter.says())

Elmer Fudd says: I'm hunting wabbits.

>>> huntedl = QuestionQuote('Bugs Bunny', "What's up, doc")

>>> print(huntedl.who(), 'says:'. huntedl.says())

Bugs Bunny says: What's up, doc?

>>> hunted? = ExclamationQuote('Daffy Duck', "It's rabbit season")
>>> print(hunted2.who(), 'says:'. hunted2.says())

Daffy Duck says: It's rabbit season!

Tpu pasHbie Bepcun MeToza says () 00eceynBaioT pasHoe IOBeJeHIe TPEX KJIaCCOB.
Tax BBITJISAUT TPAAUIIMOHHBIA ITOIUMOP(U3M B 00bEKTHO-OPUEHTUPOBAHHDIX A3bIKAX.
Python notes HeMHOTO aibIiie 1 O3BOJISIET BaM BBI3BIBATH METOIBI Who () 1 says () [ist
M00BIX 00BEKTOB, BKIIOUAIONIUX 9TH MeTobl. Onpegennm kiacce Babb1ingBrook, KoTopbiii
He MMeeT HUKAKOTO OTHOIIEHUST K HAIIMM OXOTHUKY U €ro skepTBaM (HacJaeIHUKaM
kjacca Quote), CoO3JaHHBIM paHee:

>>> class BabblingBrook():
def who(self):

return "Brook’
def says(self):

return 'Babble’

>>> prook = BabblingBrook()
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Ternepb 3amycTum METOBI W0 () 1 Says () pasHBIX 0OBEKTOB, OJIMH U3 KOTOPBIX (brook)
COBEPIIIEHHO He CBSI3aH C OCTATbHBIMIL

>>> def who_says(obj):
print(obj.who(), 'says', obj.says())

>>> who_says(hunter)

Elmer Fudd says I'm hunting wabbits.
>>> who_says(huntedl)

Bugs Bunny says What's up, doc?

>>> who_says(hunted2)

Daffy Duck says It's rabbit season!
>>> who_says(brook)

Brook says Babble

Takoe moBeseHe MHOTIA HA3BIBAETCS meHOa munu3auueﬁ 6J1ar0/1apﬂ CTapOfI 110~
TOBOPKe «Ecm HeuTo BRIT/IA AT Kak YTKa, IVIaBa€T KaK YTKa 1 KPAKA€CT KaK yTKa, TO 9TO,
BEPOATHO, YTKaA 1 €CTh».

Ocobbie MeToabl

Tetepb BbI MOKETE CO3/1aBaTh U UCIIOJIB30BATH IIPOCTHIE OOBEKTDI, HO OITYCTUMCS He-
MHOTO TJ1y0sKe ¥ ¢jieiaeM HeuTo GoJibIiee.

Korzia BbI muiiere 4to-To Bpojie a = 3 + 8, OTKy/1a 1eJOUUCIeHHbIe 00BEKThI CO 3Ha-
YeHWSIMU 3 U 8 y3HAIOT, KaK peajn30BaTh onepainio +? Kpome Toro, oTKyz1a a 3HaeT, Kak
HCIIOJIb30BATh =, YTOOBI TIOJIYYUTH Pe3ysibTaT? Bbl MOKeTe BOCHOJIB30BATHCS TUME
oriepaTopamu, IPUMEHSISI cneyuaibivle memoodv, Python (Takske MOKHO HA3BaTh MX
mazuueckumu memooamu). Bam ne wyskuo 6b1Th [anganbdom, 40O TBOPUTH MATHIO,
3TU METO/[bl COBCEM He CJIOKHDI.

Mmena sTUX METOIOB HAUMHAIOTCS C IBOMHBIX MTOI4epKUBaHUii () U 3aKaHYUBAIOTCS
nMuU. Bel ysxe Buien oJinH Takoi MeTo/:  init  MHUIMAIM3UPYeT TOJIbKO YTO CO3/1aH-
HBII OOBEKT € IIOMOILBIO OIUCAHUS €ro KJacca U JIOObIX apryMeHTOB, KOTOpble ObLIn
repesilaibl B 3TOT METO/L.

[Tpeanosnoxum, y Bac ecTb IIPOCTOM Kiace Word 1 Bbl XOTUTE HAIIUCATD JIJIs1 HETO Me-
TOZL equals (), KOTOPBIN CPAaBHUBAET J[BA CJIOBA, UTHOPUPYsI peructp. Tak u ecthb, 00beKT
kJacca Word, cofepskaiiuii sHauenue 'ha', OyJeT CUUTaThCst PABHBIM JIPYTOMY OOBEKTY,
KOTOPBIN COJIEP:KUT 3HauUeHune 'HA'.

B careytoniieM nprMepe OKa3aHa Hallla MepBast MOMBITKA, T/e Mbl BHI3bIBAEM OOBIU-
HBII MeTos equals(). self.text — 3TO TEKCTOBask CTPOKA, KOTOPYIO COIEPIKUT OOBEKT
kiacca Word, metoz equals () cpaBHUBAET ee ¢ TEKCTOBOM CTPOKOI, copep Karieiics B 00b-
exre word?2 (ipyroit 00beKT Kiacca Word):

>>> class Word():
def __init_ (self., text):
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self.text = text

def equals(self, word?2):
return self.text.lower() == word2.text.lower()

[[a_nee CO3/1a/IUM TpH obbexTa Word ¢ ITOMOIIbIO TPEX PA3HbIX TEKCTOBBIX CTPOK:

>>> first = Word('ha')
>>> second = Word('HA")
>>> third = Word('eh")

Korza crpoku 'ha' u '"HA' cpaBHUBAIOTCS B HUKHEM PETUCTPE, OHM JOJIKHbBI ObITh
paBHBIMU:

>>> first.equals(second)
True

Ho ctpoxka 'eh' He coBnazieT co cTpokoit 'ha':

>>> first.equals(third)
False

Mb! onpeennan MeTos equals(), KOTOPbIH BBIIOJHSET IpeoOpasoBaHue CTPOKU
B HWKHUI peructp u cpaBuenue. OHako ObL10 Obl 3710POBO, eCJiu Obl MbI MOTJIH ITPOCTO
ckasathb first == second, kKak B cilyyae BCTpoeHHbIX THIIOB Python. Peasmsyem Taxkyio
BO3MOKHOCTb. Mbl HI3MEHUM UM MeToza equals() Ha ocoboe ums __eq () (BBl y3Haere,
3a4eM 5 TO C/IeJiall, Yepe3 MUHYTY ):

>>> class Word():
def _init_ (self, text):
self.text = text
def _eq_ (self, word2):
return self.text.lower() == word2.text.lower()

ITpoBepuM, Kak 510 paboTaer:

>>> first = Word('ha')
>>> second = Word('HA")
>>> third = Word('eh")
>>> first == second
True

>>> first == third
False

Marwus! Bee, uto Ham 6bLI0 HY/KHO, — YKa3aTh 0C060e UM METO/IA IJIs IPOBEPKH Ha
pasencTBO __eq_ (). Brtabu. 6.1 u 6.2 mpuBeeHbl IMEHA CAMBIX TTOJIE3HBIX MATHIECKIX
METO/IOB.



174 FnaBa 6. Oii-oi1-ol: 06BEKTHI U KNAcChl

Ta6nuua 6.1. Marnueckune metoabl AnA CPaBHEHUS

__eq__(self, other) self == other
__ne__(self, other) self 1= other
__ It (self, other) self < other
__gt_ (self, other) self > other
__le_ (self, other) self <= other
__ge_ (self, other) self >= other

Ta6bnuuya 6.2. Marnyeckrie MeTofbl ANs BbIYNCTIEHUIA

__add__(self, other) self + other
__sub__(self, other) self — other
__mul__(self, other) self * other

__floordiv__(self, other) self // other
__truediv__(self, other) self / other

__mod__(self, other) self % other
__pow__(self, other) self ** other

He 06s13aTesibHO MCIONB30BATh MATEMATUYECKHE OMEPATOPhI BPOJE + (MarndecKkuii
Merox _add () m - (Marmueckuii MeTo[ _ sub_ ()) TONBKO st pPaBGOThI ¢ UHCTAMIL.
Hanpumep, cTpoKoBbie 00EKTHI UCTIOIB3YIOT + 7 KOHKATEHAIMU U * JJIsT [Ty TLTAI[H-
poBanus. CyniecTByeT MHOXKECTBO IPYTUX METO/IOB, 33/I0KYMEHTUPOBAHHBIX OHJIAIH 11O
azpecy http://bit.ly/pydocs-smn. HauboJiee pactpocTpaHeHHbIE U3 HUX MPEACTaBICHBI
B Tabu. 6.3.

Ta6nuua 6.3. [Ipyrvie marnyeckue metonbl

_str_ (self) str(self)
__repr__(self) repr(self)
__len__(self) len(self)

Bbl MoskeTe 06HAPYKUTD, YTO, TOMUMO __init_ (), 4acTO MOJB3YeTeCh METOIOM
__str__ (). On HysKeH 711 TOTO, YTOObI BHIBOJUTH JAHHBIE HA SKPAH. ITOT METOJ HC-
moJIb3yeTesT MeToaMu print(), str() m cTpokaMn ¢GopMaTHPOBAHNS, O KOTOPBIX BBI
MOJKeTe IIpOYnTaTh B I1aBe 7. IHTepakTUBHBIN HHTEPIIPETaTOP IpUMeHseT GyHKINIO
__repr__() st TOro, 9T0ObI BBIBOJMTH HA SKPAH MepeMeHHbie. EC/in BbI He OTIpe/ieinTe
XOTsI Obl OJIMH 3 3TUX METOJIOB, TO YBUANTE Ha HKPaHe Balll 00bEKT, TPeoOPasoOBaHHBII
B CTPOKY 110 YMOJTYAHUIO:
>>> first = Word('ha')
>>> first
<_main__.Word object at 0x1006ba3d0>
>>> print(first)
<_main__.Word object at 0x1006ba3d0>
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Hobasum B kiracc Word metozbl _str_ () m__repr_ (), 9TOOBI OH JIydIlle CMOTPEJICSE:

>>> class Word():
def __init_ (self. text):
self.text = text
def _eq (self, word2):
return self.text.lower() == word2.text.lower()
def _str_ (self):
return self.text
def _repr_ (self):
return "Word("' self.text '")'

>>> first = Word('ha")

>>> first # vcnonb3yetcs _ repr_
Word("ha")

>>> print(first)  # wcnonssyeTcs _ str
ha

YT06bl y3HATH O APYTHUX 0COOBIX MeTO/AaX, oOparuTech K foKyMeHTamuu Python
(http://bit.ly/pydocs-smn).

KoMmno3uuusa

HacuiesioBatme MOKET COCTYKUTH XOPOIIYIO CITysKOY, €CIU BaM HY5KHO CO3/IaTh KJIacc-
MOTOMOK, KOTOPBIU BefleT ce0st KaK POAUTENbCKII Kaace OOJMBIIYIO 4acTh BPEMEHH
(Xorma moToMOK SIBJSIETCST TTPEIKOM ). BO3MOKHOCTD C03/1aBaTh MepapXnuy HACJIe0Ba-
HU JIOBOJIBHO 3aMaH4YMBa, HO MHOTIA KOMNO3ULUUSL UIIN azpezuposanue (KOTJIa X UMeeT Y )
uMeeT OOJIbIIIe CMBICIA. Y TKA SIBJISIETCS TITUTIEH, HO UMEET XBOCT. XBOCT HE TIOXO0XK Ha
VTKY, OH SIBJISICTCS YaCThio YTKU. B caeytonieM npumepe cosaaaum o0bekThi bill ntail
U PEJIOCTAaBUM UX HOBOMY 00BEKTY duck:

>>> class Bill():
def _init_ (self, description):
self.description = description

>>> class Tail():
def _init_ (self, Tength):
self.length = length

>>> class Duck():
def _init_ (self, bill, tail):
self.bill = bill
self.tail = tail
def about(self):
print('This duck has a', bill.description, 'bill and a',
tail.length, 'tail')

>>> tail = Tail('long")
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>>> bHill = Bil1('wide orange")

>>> duck = Duck(bill, tail)

>>> duck .about ()

This duck has a wide orange bill and a long tail

Korpga nydue mcnonb3oBaTh KJ/1aCcCbl
n OG'bEKTbI, d Korga — Mmoayiam

PaCCMOTpI/IM HECKOJIbKO pEKOMeHHaHHﬁ, KOTOPBIE TIOMOT'YT BaM ITIOHATD, I'I€ JIYUIIIE pa3-

MECTUTH CBOH KO — B KJIacCe WUJIU B MozayJIe.

)

O

O6bexThl HanboJIee MOTE3HBI, KOT/Ia BaM HYKHO MMETh HEKOTOPOE KOJIMYECTBO OT-
JIeJIbHBIX 9K3EMILJISIPOB € O/IMHAKOBBIM TT0BeIeHreM (MeTO[aMu ), HO Pa3inyaloninx-
Cs1 BHYTPEHHUM COCTOSTHUEM (aTpubyTamin).

KJIaCCI)I, B OT/JIMYME OT Moayﬂeﬁ, MOA/IEPKUBAIOT HaC/I€JOBaHUE.

Ecm BaM Hy’KeH TOTBKO OMH 0OBEKT, MOAYIb MOA0MeT yunie. He3aBucumo ot
TOTO, CKOJILKO 0OPAIEeHUH K MOJLYJTI0 UMEETCsI B TPOrpamMMe, OyIeT 3aTpysKeHa TOTb-
ko oxna xonust. (IIporpammucrtam Ha Java u C++: eciiv BbI 3HAKOMBI ¢ KHUTOH DpU-
xa Tammbl «IIpreMbl 00BEKTHO-OPUEHTHPOBAHHOTO MTPOEKTUPOBaHust. [TaTTepHbI
npoektupoBatusty> (Gamma E. Design Patterns: Elements of Reusable Object-Oriented
Software), MmokeTe UCIOIBb30BaTh MOyIn B Python kak cuHIITOHBL)

Ecan y Bac ecThb HECKOJBKO MTePEMEHHBIX, KOTOPbIE COflepsKaT pa3Hble 3HAUYECHUS
U MOTYT ObITh TIepeIaHbl KaK apryMeHTbhI B HECKOJIBKO (DYHKIIHIA, JTydllie BCETo oIpe-
JIEJTUTh UX KaK Kjacchl. HarpuMep, BbI MOJKETE MCIOJIB30BAaTh CJIOBAPD C KIIOUaMU
sizem color, yTOOBI PEACTABUTH IBETHOE M300paskeHre. Bbl MOJKeTe co3/1aTh pasHble
CJIOBAPH JUUIST KAKIIOTO N300paskeHUsT B MIPOTPaMMe U MepeaBaTh UX B KaUeCTBE
aprymeHToB B pyHKImu scale() u transform(). ITo Mepe mobaBieHNst HOBBIX KJItoueit
1 QYHKIMIT MOKET HauaThCs IyTanuia. bojee mociegosaTebHo GbLI0 ObI ONpeie-
uTh Kaace Image ¢ atpubyTtamu size usm color u Metogamu scale() u transform().
B sTOM ciyuae Bce laHHbBIE U METOJBI JIJIsT Pa0OTHI € I[BETHBIMU U300paKeHUSIMU
OyLyT ONpEIEIEHBI B OTHOM MeCTe.

Wcnoabayiite npocreiitiee perrenue 3agadn. CIoBapb, CIIUCOK UM KOPTEK TIPOIILE,
KOMITaKTHee U ObICTpee, 4eM MOJYJIb, KOTOPBIH, B CBOKO OUEPE/Ib, IIPOIIE, YeM KJIacc.

Coset ot T'Buzio Ban Poccyma: «V36eraiite ycsio:KHEHMs CTPYKTYP AaHHbBIX. Kopre-

&K JTydtiie 06beKTOB (MOJKHO BOCIIOTb30BATHCS MMEHOBAHHBIME KOpTeskamn ). [Ipearmo-

JUTANTE IIPOCTBIE 1TOJIA (I)yHKL[I/IHM, TFeTTEPaM U CETTEPaM. chom;syfne 60oJ1bIIe qucei,

CTPOK, KOpTe>K€I'7I, CIIMCKOB, MHOKECTB, CJIOBapel'jl. Barasnure Takke Ha 6I/I6JII/IOT8Ky

collections, ocobenHo Ha Kjiacc deques.

HNmenoBanubie kopresku. [Tockosbky I'BIIO TOJIBKO YTO YIIOMSANYJI UX, £ IIPO HUX

€Ie He TOBOPUJI, CaMO€ BPEMIA PACCMOTPETDb UMEHOBAHHbLE KOPMENCU. M menoBaHHBIN
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KOPTEK — 3TO MOJIKJIACC KOPTEXKEH, ¢ TOMOIIbIO KOTOPBIX BBl MOJKETE IOJIYYUTD JOCTYII
K 3HAYEHUSIM 110 UMeHU (C TTOMOIIbIO KOHCTPYKITUU .Name) 1 Mo3uiru (€ TOMOIIbIO
KoHCcTpyKimu [offset]).

PaccMoTpuM nprMep U3 TPEbIAYIIEro pasjiea i mpeobpasyeM kiaacc Duck B MMeHo-
BaHHBII KOPTEXK, COXpaHuB bill u tail Kak mpocThie CTPOKOBbIE apryMeHTbl. DYHKIIHNIO
namedtuple MOXXHO BbI3BaTh, Ilepe/iaB el /[Ba apryMeHTa:

Q umg;
Q CTPOKY, COEPIKAIIlyI0 NMEHaA MOJIEH, pas/ieIeHHbIe MPOdeTaMu.

VIMeHOBaHHbBIE KOPTEKU He MoAepKuBaioTcsa Python apromaTryecku, Bam monago-
OUTCS 3arPy3UTh OTIENbHBII MOLYJIb JIJIl TOTO, YTOOBI X UCIIOJIb30BaTh. Mbl c/iej1aeM
3TO B TIEPBOM CTPOKE CJIEAYIONIETO TPUMepa:

>>> from collections import namedtuple

>>> Puck = namedtuple('Duck', 'bill tail")
>>> duck = Duck('wide orange', 'long")
>>> duck

Duck(bil11="wide orange', tail="Tong")
>>> duck.bill

‘wide orange'

>>> duck.tail

"Tong'

NmenoBaHHBII KOPTEK MOKHO C/I€JIaTh TaK)Ke Ha OCHOBE CJIOBapsI:
>>> parts = {'bill': 'wide orange', 'tail': 'long'}
>>> duck? = Duck(**parts)

>>> duck?
Duck(bil1="wide orange', tail="Tong")

B koze, nokazaHHoM paree, o6paTuTe BHUMAHKME HAa KOHCTPYKIIUIO **parts. Ito
apeymenm — xaoyesoe c1ogo. OH M3BJIEKAET KIIOYHN U 3HAYEHUS CI0Baps parts u mepe-
Jaet ux Kak aprymentsl B Duck (). ITo addexry aT0 11oxosxe Ha cieayomuii Kox:

>>> duck? = Duck(bill = 'wide orange', tail = 'Tong')

VMmeHoBaHHbBIE KOPTEKN HEU3MEHSIEMbI, HO BBl MOJKeTe 3aMeHUTD O/THO UJIN HeCKOJIb-
KO TI0JIel M BEPHYTH APYTOH MMEHOBAHHBIN KOPTEXK:

>>> duck3 = duck?. replace(tail="magnificent', bill="crushing")
>>> duck3
Duck(bill="crushing", tail="magnificent")

Mpr Morsi 661 06BABUTE dUCk Kak CJI0Baph:

>>> duck_dict = {'bil1": 'wide orange', 'tail': 'long'}
>>> duck_dict
{'tail’: '"Tong', 'bill': 'wide orange'}
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Bor MmokeTe lIO6aBI/ITb I1OJIST B CJIOBApPhb!

>>> duck_dict['color'] = 'green’

>>> duck_dict

{'color': 'green', "tail': 'Tong', 'bill1': 'wide orange'}
Ho He B nMeHOBaHHBIN KOPTEXK:

>>> duck.color = 'green’
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: 'dict' object has no attribute 'color’

BerioMHUM TTIOCHI UCTIO/IB30BAHNS] MMEHOBAHHOTO KOPTEsKA.
O OHu BBITJIAIAT U JAEHCTBYIOT KaK HEU3MEHSIEMBIN OOBEKT.

O Onu 60osiee apGEKTUBHBI, 4eM 0OBEKTHI, ¢ TOYKH 3PEHK BPEMEHH 1 3aHUMAeMOTOo
MecCTa.

O BbI MOJKeETE TOTYYUTh JOCTYI K aTPUOYTaM ¢ TIOMOIIbIO TOYKH BMECTO KBaJPATHBIX
CKOOOK, XapaKTEPHBIX JIJIsI CJIOBAPEil.

O BbI MOXeTe UCTTOIb30BATh UX KaK KJIF0OY cJioBap.

Ynpa>HeHus

1. Cospnaiite kyacc, KOTOPbI Ha3bIBaeTcst Thing, He UMEIOITUI CO/IEPKUMOTO, U BbIBe-
JIUTE €ro Ha 9KpaH. 3aTeM cos/aiite 00beKT example 9Toro Kjacca 1 TaKKe BhIBEUTE
ero. CoBmaaloT JIM BhIBeIeHHBIE 3HAUEHNS ?

2. Cospmaiite HOBBIH Kiacc ¢ uMeHeM Thing2 1 ipucBoiite ero atpubyty letters sHave-
Hue 'abc’. BeiBeanTe Ha 9KpaH 3HaueHue aTpubyTa letters.

3. CospaiiTe elile 0/JUH KJIacc, KOTOPbI, KOHEYHO e, HadbiBaeTcs Thing3. B ator pa3
MpUCBOliTEe 3HaUeHne 'xyz' aTpubyTy 00beKTa, KOTOPLIH HasbiBaeTcst letters.
BoiBennTe Ha akpaH sHaueHue aTpubyTa letters. Ilonamo0umoch i BaM co3aBaTh
00BEKT KJ1acca, YTOObI CieIaTh 9T0?

4. Cospaiite Kacc, KOTOPbI HasbiBaeTcst Element, nMeromuii arprOy Thl 0ObeKTa name, symbol
n number. Cosnalite 0OBEKT 3TOr0 KJacca co 3HaueHusiMu 'Hydrogen', 'H' u 1.

5. Cospafite c0Bapb €O CAEAYIOMNME KJIIOYaMU U 3HAYEHUsIMI: 'name’ : 'Hydrogen',
"symbol': "H', 'number': 1./lamee cosmaiiTe 06beKT ¢ UMeHeM hydrogen kiacca Element
C IIOMOIIBIO 9TOTO CJOBAPSL.

6. lns kmacca Element onpesesinte MeTo 1 ¢ MeHeM dump (), KOTOPBIH BEIBOJIUT HA 9KPaH
3HaueHus aTpubyTOB 00beKTa (name, symbol u number). Cosmaiite oObeKT hydrogen us
9TOTO HOBOTO OIIPENEIeHN U UCIOJIb3yITe MeTo 1 dump(), YTOOBI BHIBECTH Ha 9KPaH
€To aTpUOYTHI.
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7.

10.

Broisosute dynkiumio print (hydrogen). B onpenesnennu kiacca Element usmenute nms
Mertoza dump Ha _ Str, cosmaiiTe HOBBIIT 0OBEKT Nydrogen 1 3aTeM CHOBA BBHI3OBUTE
metoq print (hydrogen).

Moauduuupyiire kiacc Element, cienas aTpuOy Tl name, Symbol 1 number 3aKPhIThIM.
Ompenenure 1UIs KaI0T0 aTpubyTa CBOWCTBO MOJTyJaTe s, BO3Bpaliaiolee 3SHa9eHUe
COOTBETCTBYIOIIETO aTpUGyTa.

Omnpenenute Tpu Kiacca: Bear, Rabbit u Octothorpe. [l7s1 kaskoro n3 HUX OTIpe/esTu-
Te Bcero oguH Metos — eats(). OH jo/KeH Bo3BpaliaTh 3HadeHus 'berries' (zjist
Bear), 'clover' (mms Rabbit) mmm 'campers' (st Octothorpe). Cosnatite o ogHOMY
00BEKTY KasKI0r0 KJacca ¥ BbIBEAUTE HA DKPAH TO, YTO €CT YKA3AaHHOE KUBOTHOE.

OmpenenuTte Tpu Kmacca: Laser, Claw u SmartPhone. Kaskaplit U3 HUX UMeET TOJIBKO
onuH Metozt — does (). O Bo3BpaiaeT 3Hadenus 'disintegrate’ (msLaser), 'crush’
(s Claw) wom 'ring' (aist SmartPhone). [lasee onpenesnte Kiace Robot, KOTOPBIi
COJIEPIKUT 110 OJHOMY 0OBEKTY KasKI0ro u3 aTux Kiaaccos. Oupegennre Meroz does ()
JUIST KJtacca Robot, KOTOPBII BBIBOJUT HAa 9KPAH BCE, YTO JIEIAI0T €10 KOMIIOHEHTDI.



Pabotaem c faHHbIMMU
npocgeccMoHanbHO

W3 51011 r71aBbl BbI y3HaeTe MHOKECTBO IIPUEMOB IIPUPYUYECHUA JIaHHDBIX. boapmmucTBO
13 HUX KaCalOTCA BCTPOCHHBIX TUTIOB JaHHDBIX.

O Cmpoxu — TIOCJIeIOBATEIBHOCTH CMMBOJIOB B KOJIUPOBKE Unicode, HNCITOJIb3yEMbIE
JUIS IPpEJICTaBJIEHN A TEKCTOBBIX /IaHHbIX.

QO Bauimuvt u maccusol 6aiimog — mocjae10BaTeJIbHOCTH BOCbMUOUTHBIX 1eJIbIX YMcCeJI,
NCIIOJIb3YEMDbIE /I TIPE/ICTABICHUA IBONYHDIX TaHHDIX.

TeKkcToBble CTPOKM

Texcr siBystercst HanboJIee TMOTYISIPHBIM TUTIOM JIAHHBIX JIJIsT OOJIBITINHCTBA YUTATE e,
MO9TOMY MBI HAYHEM TJIABY € PACCMOTPEHUST MOIIHBIX 0COOEHHOCTEH TEKCTOBBIX CTPOK
B Python.

Unicode

Bce tekcToBbBIE TPUMEPHI, TTOKA3aHHBIE B KHUTE 10 3TOTO MOMEHTa, nMesu (hopMat
ASCII. 3ror dopmar 6bL1 onpesesed B 1960-x rozax, Korza KOMIbIOTEPbI ObLIN pas-
MEPOM € XOJOAUJIBLHUK U BBITIOJHSJIN BEIYUCIEHUS HEMHOTO JIydIine mocjeaero. OCHOB-
HOH ezirHUIIel XpaHeHus H(OpMauu ObLT 6aiim, KOTOPBIA MOT XpaHUTh 256 YHUKAJIb-
HBIX 3HAYEHUH B cBouX 8 6umax. I1o pasubiv npuannaM (popmar ASCII ncmonbzosan
TOJIBKO 7 6uT (128 yHUKAIBHBIX 3HAUYCHIT): 26 CHMBOJIOB BEPXHETO PErUCTPa, 26 crM-
BOJIOB HIKHETO peructpa, 10 mudp, HeKOTOpble 3HAKY MTPEMUHAHSI, CAMBOJIBI ITpo0eJIa
1 HereyaTaeMble CUMBOJIBL.

K coskanenuto, B Mupe cyiiectsyer 6oJibiie OyKkB, ueM rnpezpoctasiser popmar ASCII.
Bor Morsin 3akaszathb B kade xoT-z0r, HO He Gewiirztraminer (HazBaHue 3TOTO BUHA
B Tepmanuy nuiercst yepes i, a Bo Mpanimu — 6e3 Hero). BblJIo IpenpuHaITO MHOXKe-
CTBO MOMBITOK 106aBUTH GOJIbIle GYKB 1 CUMBOJIOB, ¥ BPEMsI OT BPEMEHHU BbI Gy/iere
BCTpevarh ux. BoT HEKOTOpbIe U3 HUX:

O Latin-1 mym ISO 8859-1;
O Windows code page 1252.
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Kaskprit 13 atux opMaToB UCHONB3YeT Bee 8 GUT, HO Jake 9TOT0 HEJI0CTATOUHO,
0COOEHHO KOTjIa BaM HY KHO BOCIIOJIb30BAThCS HEEBPOIEHCKUMU st3bikaMu. Unicode — 910
JIENCTBYIONTNY MEK/TyHAPOIHBIN CTAHAAPT, OTIPEIEIISTIONIII CUMBOJIBI BCEX S3BIKOB MUPa
IJTIOC MaTeMaTHYeCKue U IPyrre CHMBOJIBL.

«Unicode npedocmasnsem ynuxaivhvlii HOMEp KaANCOOMy CUMBONY HE3ABUCUMO OM
naameopmot, npozpammol u s3vika> (Korcoprmym Unicode).

Crpanuna Unicode Code Charts (http://www.unicode.org/charts) comepKuT cCbLIku
Ha BCe OIpejieJIeHHbIe Ha JJaHHbI MOMEHT HaGoPbI CUMBOJIOB ¢ n300pakeHusAMH. B 1mo-
cienneii Bepeun (6.2) onpegensiercs 6osee 110 000 cuMBOJIOB, KasKAblil U3 KOTOPHIX
UMeeT YHUKAJIbHOE UM U WAeHTU(DUKAITMOHHBIH HoMep. CUMBOJIBI pasOUTHI HA BOCh-
MHUOUTHBIE HAOOPBI, KOTOPbIE HA3BIBAIOTCS naockocmsamu. Ilepsbie 256 mmockocTeil Ha-
3BIBATOTCST OCHOBHLIMU MHOZ0SA3bIUHIMU YPosHaMuU. OBGPATHTECH K CTPAHUTIE O TUIOCKOCTSIX
B «Bukuneaun» (http://bit.ly/unicode-plane), uTo6e! oty unth 60Jee HoapodHYy 0 HHPOP-
MAIIHIO.

Crpoku popmaTa Unicode B Python 3

Crpoku B Python 3 sBastiorest crpokamu opmara Unicode, a He MaccuBoM GaiiToB.
OpHUM pasrpaHuueHIEM MEKTY OOBIYHBIMU A TOBBIMU CTPOKAMU U CTPOKaMK B (hop-
mare Unicode Python 3 sraunrensto orsmyaercs ot Python 2.

Ecuu oI 3Haere Unicode ID wim HazBaHue CMMBOJIA, TO MOKETE MCIIOJIb30BaTh €r0
B ctpoke Python. Bot HeckoJbKo nprMepos.

O CuMBoOJI \U, 32 KOTOPBIM PACIIOJIATAI0TCS YeThIPe MeCTHAAIIATePUYHBIX Yncia (Juc-
Jia MeCTHAIIATEePUIHON CHCTEMBI CYUCIIEHUS, cojiepskatiue cuMBOJIbI 0T 0 10 9 u o1
A 1o F), omipenesistior cuMBOJI, HAXOIATIHUICS B OHON 13 256 MHOTOSI3BIYHBIX T1JI0-
ckocteit Unicode. TTepsbie aBa unciia siBasitorest HomepoM miockoctu (ot 00 no FF),
a cJjeyIolye [Ba — WHJEKCOM CHMBOJIA BHYTPH IJIOCKOCTH. [lockocThb ¢ HoMe-
pom 00 — 370 crapsriii 1o6poiit hopmar ASCII, u MO3UIIK CUMBOJIOB B HEM TaKHUE
ke, Kak 1 B ASCII.

O Jlnis cuMBOJIOB GoJiee BBICOKUX TIIOCKOCTEN HYKHO GOJIblie GUTOB. Y TIpaBJIsionas
MTOCJIEIOBATEIBHOCTD JIJIs1 HUX BBITJISAANT Kak \U, 32 KOTOPBIM CJIEYIOT BOCEMb IIECT-
Ha/[IIaTCPUUHBIX CHMBOJIOB, KPAilHUH cJieBa U3 HUX JOJIKEH OBITh paBeH 0.

O /I Bcex ciMBOJIOB KOHCTPYKIUS \N{ nMa } 1o3BoJisieT yKasaTb CUMBOJI C TOMOIIbIO
€ro cTaHgapTHOTO umenu. ViMena mepednciens! 1o azapecy http://www.unicode.org/
charts/charindex.html.

Moyt unicodedata comepRuT (hyHKIMU, KOTOPBIE TIPE0OPA3yI0T CUMBOJIBI B 000UX

HaIPaBJIEHUSIX:

O Tookup() mpuHMMaeT He 3aBHCsIIee OT PerucTpa UMs U Bo3BpalaeT cuMBog Uni-
code;

O name() mpunumaet cumBosl Unicode 1 Bo3Bpaliaer ero uMsi B BEPXHEM PETHCTPE.
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B caenyronem npuMepe Mbl HalldieM IpoBepouHyIo (DyHKIIUIO, KOTOpas IIPUHUMA-
et cumBos Unicode, uier ero uMsi, a 3aTeM UIIET CUMBOJ, COOTBETCTBYIONIUN TTOJIY-
YeHHOMY UMeHU (OH JIOJIZKEH COBIIACTDH C OPUTUHAIBHBIM )

>>> def unicode_test(value):
import unicodedata
name = unicodedata.name(value)
value2 = unicodedata.lookup(name)
print('value="%s", name="%s", value2="%s"' % (value, name, value2))

[TorpobyeM MpOBEPUTH HECKOJIBKO CUMBOJIOB, HAYMHAS € TIPOCTON OYyKBBI (hopMaTa

ASCII:

>>> ynicode test('A")
value="A", name="LATIN CAPITAL LETTER A", valuez="A"

3Hak npenwHanus, foctynupii B ASCII:

>>> unicode_test('$")
value="$", name="DOLLAR SIGN", value2="$"

Cumsout Basmotsl u3 Unicode:

>>> unicode test('\u00a2")
value="¢", name="CENT SIGN", valuez="¢"

Eute onue cumBout Basmotsl u3 Unicode:

>>> unicode test('\uz0ac")
value="€", name="EURO SIGN", value2="€"

Enuncrsennast mpobieMa, ¢ KOTOPOii BBl MOJKETE CTOJNKHYTHCS, — HTO OTPAHUUYCHUS,
HaksmapiBaemble mpudrom. Hu B ogHOM mipudre HET CUMBOJIOB /ISl BCEX CUMBOJIOB
Unicode, BMecTo HUX OyieT 0TOOpaskeH CUMBOJI-3aII0JHUTE b, Hampumep, Tak BbITJISIIUAT
cumBoJt Unicode SNOWMAN, cotepskatiiuiicst B MUKTOTpahUIecKuX mpugrax:

>>> unicode_test('\u2603")
value="#%", name="SNOWMAN", value2="#%"

[IpeanoaoKumM, Mbl XOTUM COXPAHUTh B CTPOKE C10BO café. OaHOo U3 pemenuii co-
CTOUT B TOM, 4TOOBI CKOIMPOBATH €ro n3 (ailia uiim ¢ caiita 1 MOHAAESATHCS, YTO HTO
cpaboTaer:

>>> place = 'café’
>>> place
‘cafeé’

Ao cpaboTaiio, MOCKOJIbKY s CKOIIMPOBAJI 9TO CJI0OBO M3 UCTOYHUKA, UCIIOJIb3YIOIIe-
ro koupoBky UTF-8 (¢ KoTopoii BBl TO3HAKOMUTECH JIaJiee ), U BCTABUII €TO.

Kak ke Ham yKasaTh, 4TO TOCTEAHNUN CUMBOJI — 3TO «€»? Ecim BbI mocMoTpuTe Ha
unjiekc cumMBodia «E», Bbr yBuzmmTe, uto nms EWITHACUTE, LATIN SMALL LETTER umeet unjiexc
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00E9. Paccmorpum dyrkimu name () u 1Tookup(), ¢ KOTOPBIMHU MBI TOJIBKO YTO PabOTAIIH.
CHauasa nepeaiiM Kojl CHMBOJIA, 4TOOBI TTOJIYYUTD €T0 UMST:

>>> ynicodedata.name('\u00e9")
"LATIN SMALL LETTER E WITH ACUTE'

Teneph HaiiieM KOz AJ1A 3a/laHHOTO MMCHM!

>>> unicodedata.lookup('E WITH ACUTE, LATIN SMALL LETTER")
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
KeyError: "undefined character name 'E WITH ACUTE, LATIN SMALL LETTER""

MmeHa, nepeuncnenHble B cnmucke Unicode Character Name Index, 6binm nepedopMaTvpoBa-
Hbl ANna yaobcrea oTobpaxerus. [4na Toro 4tobbl NpeobpasoBaTh UX B HACTOSILLME MMEHA CUM-
BonoB Unicode (koTopble ncnonb3ytoTcs B Python), yaanute 3ansTyio u nepeMectuTe Ty 4acTb
MMEHU, KoTopasi HaXoANUTCS Mocse Hee, B camMoe Hayano. COOTBETCTBEHHO, B HalLeM MnpuMepe
E WITH ACUTE, LATIN SMALL LETTER Hy>xxHO n3MeHuTb Ha LATIN SMALL LETTER E WITH
ACUTE:

>>> unicodedata.lookup('LATIN SMALL LETTER E WITH ACUTE')

e

Tenepb MBI MOYKEM HCITI0JIb30BATH CUMBOJL «€» KaK C IIOMOIIbIO KO/Ia, TaK M C IIOMOLIbIO
MEHU:

>>> place = 'caf\u00e9’

>>> place

‘café’

>>> place = 'caf\N{LATIN SMALL LETTER E WITH ACUTE}"
>>> place

‘café’

B mpenbiayiiieM cHUIIIETe BbI BCTABUJIN CUMBOJI «€» HEIIOCPEICTBEHHO B CTPOKY,
HO MBI TaK/K€ MOKEM COOPATh CTPOKY M3 COCTABJISTIOIINX:

>>> y umlaut = "\N{LATIN SMALL LETTER U WITH DIAERESIS}'

>>> y_umlaut

n

>>> drink = 'Gew' + u_umlaut + 'rztraminer’

>>> print('Now I can finally have my', drink, "in a', place)

Now I can finally have my Gewlrztraminer in a café

CrpokoBas GyHKIUS 1en cauTaeT KOJIMYeCTBO CUMBOJIOB B Koguposke Unicode,
a He OalThI:

>>> Ten('$")

1

>>> Jen('\U0001f47b")
1
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KoaupoBaHue n gekoaMpoBaHue
c noMouybio koauposkn UTF-8

BaMm e Hy)KHO BOJHOBATHCS 0 TOM, Kak Python xpanut kaxasiit cimBosr Unicode,
KOT/Ia BbI BBITIOJIHSIETE 00BIYHY0 00pabOTKY CTPOKH.

Ho xor/a BbI 0OMEHIBAETECH TAHHBIMU C BHEIITHIM MHPOM, BAM MOJKET TTOHAZ00NTh-
CsI CIIe/lyIoliee:

QO c¢1ocob 3axkoduposams CTPOKY ¢ IOMOIIBIO HANTOB;
QO cnocob dexoduposams GaiiTbl 06PATHO B CTPOKY.

Ecau 661 B Unicode 66110 Menee 64 000 ciMBO0I0B, MbI MOTIN Obl XpaHuTh 1D Kax-
JIOr0 U3 HUX B ZBYX Oaiirax. K coxxaenuio, cuMBoJioB 6oJibiie. Mbl MOTn Gbl KOAUPOBATh
Kax bl 1D ¢ IOMOIIBIO TPEX UK YeThIPeX GallTOB, HO HTO YBEJINYMIO Obl 00bEM ITaMsi-
TU U JUCKOBOIO IIPOCTPAHCTBA, HEOOXOAUMbIN /111 OOBIYHBIX TEKCTOBBIX CTPOK, B TPU
WJIN YeThIPe Pasa.

Ken Tomicon (Ken Thompson) 1 Po6 ITaiik (Rob Pike), ubi nmena 6ymy T 3HAKOMbI
paspaborurkam Ha Unix, paspaboramn UTF-8 — inHaAMUUECKY0 CXeMY KOAUPOBAHS —
OITHAK/IBI BeuepoM Ha casdeTke B 0/1HOI 13 cTo0BbIX Hbio-/[:kepcu. Ona ucnomnb3yer
1 cumbojia Unicode oT 01HOrO 10 ueThipex GaiiTos:

QO onwmH Gaiit aua ASCII;

O zBa Gaiita 17151 GOJBIIMHCTBA A3bIKOB, OCHOBAHHBIX Ha JaTHHUIE (HO He KUPUJI-
JIE);

@)

Tpn 6aﬁTa JJIA OCTAJIBHBIX ITPOCTBIX A3bIKOB;

O YeTbIpe Gaiita JUIA OCTAJIbHBIX SA3BIKOB, BK/IIOYasA HEKOTOPBIC a3UaTCKUE A3bIKN 1 CUM-
BOJIbBI.

UTF-8 — aro crangapTHas TekcToBast Koauposka st Python, Linux u HTML.
Ona 0XBaTbIBaeT MHOKECTBO CUMBOJIOB, paboTaeT ObICTPO 1 X0polio. Eciin Bbl MCIIOJIb-
3yete koupoBKy UTF-8 B cBOEM Kojie, :KU3HD CTAHET TOPA3/I0 MPOIILE, YEM B TOM CJIyUae,
ecaii Gyjiere CKakaTh OT OZHON KOAUPOBKH K JIPYTOI.

Ecnu Bbl co3paeTe cTpoky Python myTem KonvMpoBaHWs CUMBONOB M3 APYroro UCTOYHMKA BpoAe
Beb-CTpaHuLbl M UX BCTaBKM, ybeamuTecb, Y4TO UCTOYHMK 6bin 3akoampoBaH ¢ nomolsto UTF-8.
OyeHb YacTo MOXET OKa3aTbCs, YTO TeKCT 6bin 3alumMdpoBaH C NOMOLLLIO KOANPOBOK Latin-1 nnn
Windows 1252, 4To npu KOnMpoBaHWM B CTPOKY Python BbI30BET reHepaumio UCKIYeHWIA U3-3a
HEKOPPEKTHOW MocreaoBaTenbHOCTV 6alToB.

KoaupoBaHue

Bbol kopupyere cTpoky Gaiitamu. I1epBbiii apryMenT cTpoKoBOii (pyHKIMy encode() — aTo
MM KOAUPOBKHU. BO3MOKHBIE BapUAHTHI TIPe/ICTaBIeHbl B TabJL. 7.1.
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Ta6nuua 7.1. Kognposku

ascii Crapas fobpasi ceMnbuTtHasi koamposka ASCII

utf-8 BocbMUGWTHas KOAMPOBKa NepeMeHHON ASINHBI, CaMblil NPeanoYTUTENbHbIN
BapuaHT B 6O/bLUMHCTBE CllyYaeB

latin-1 Takxe n3sectHa kak ISO 8859-1

cp-1252 CraHpapTHasi koampoBka Windows

unicode-escape BykBeHHbI chopmaT Python Unicode, BbIrNaanT kak \UXXXX uiam \UXXXXXXXX

C nomotwio koaupokun UTF-8 Bol Mo:keTe 3aKkoAMpPOBaTh Bee UTO yropHo. [lpu-
csouM ctpoky Unicode '\u2603"' mepeMeHHON snowman:

>>> spowman = "\u2603'

snowman — ato crpoka Python Unicode, cogepskaias ouH CMMBOJI HE3ABUCHMO OT
TOr0, CKOJIbKO 6aiiTOB MOKET HOTPeGOBATLCS VISt TOTO, YUTOObI COXPAHUTD €e:

>>> Ten(snowman)
1

TeHepraKOHMpyeNISTOTCHNHXNIHOCHGHOBaTeHbHOCTbK)6aﬁTOB

>>> ds = snowman.encode( 'utf-8")

Kak g ynomunain panee, koguposka UTF-8 umeer nepemennyio juuny. B atom ciyyae
OBLIO UCIIOJIb30BAHO TPH OaliTa 7151 TOTO, 4TOOBI 3AKOIMPOBATH OJMH CUMBOJI SNOWMAN:

>>> Jen(ds)
3

>>> (s

D"\ xe2\x98\x83"

Oyuknus len() BozBpaiaer yuciao 6aiiTos (3), MOCKOIbKY dS SBJISETCS epeMeH-
HOIi bytes.

Bbl MOJKETE UCTIOIB30BATH APYTHe KOAUPoBKH, He ToibKo UTF-8, Ho Gynere moory-
yaTh ommbKH, ecau crpoka Unicode He cMoskeT 6bITh 06paboTana Apyroii KOAUPOBKOIL.
Hanpumep, eciu Bbl UCHOJIb3yeTe KOAUPOBKY ascii, y Bac HUYeEro He BBbIHLET, eciu
TOJIBKO BBI HE TIPEJIOCTABUTE CTPOKY, COCTOSTILYIO M3 KOPPEKTHBIX ciMBOJIOB ASCII:

>>> ds = snowman.encode( 'ascii')
Traceback (most recent call Tast):
File "<stdin>", line 1, in <module>
UnicodeEncodeError: 'ascii' codec can't encode character "\u2603'
in position 0: ordinal not in range(128)

Dyukiwmst encode () MPUHUMAET BTOPOIT apryMEHT, KOTOPBIN IIOMOTAeT BaM M30eKaTh
BO3HUKHOBEHMUSI UCKJIIOYEHUH, CBSI3aHHBIX C KOJMPOBKON. Ero 3HaueHne 1o yMoJ4aHuIo,
KaK Bbl MOJKETE YBUJIETD B IIPEBIAYIIEM ITIPUMEpPE, paBHO 'strict’; pu TakoM 3HaYECHUU
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HaboaeTcsa uckaouenue UnicodeEncodeError, ecan BCTPEYAETCA CUMBOJI, HE BXO/S-
muii B kogupoBky ASCII. CymiectBytoT u ipyrue kogupoBku. Mcnonp3yliTe 3Have-
Hue 'ignore', 9TOOBI OITyCTUTD BCE, UYTO HE MOJKET ObITH 3aKOAUPOBAHO:

>>> snowman.encode( 'ascii', 'ignore")
b
Mcnonbayiite sHauenue 'replace’, 4TOObI 3aMEHUTH HEU3BECTHBIE CMBOJIBI CUMBO-
JaMu ?:
>>> snowman.encode('ascii', 'replace")
o

Vcnoabayiite 3Hauenne 'backslashreplace’, uToOBI CO3/1aTh CTPOKY, COAEPIKATILYIO
cumBoaibl Python Unicode Bpoze unicode-escape:

>>> snowman.encode('ascii', 'backslashreplace')
b"\\u2603"

Bbi MosKeTe MCTTOTH30BATh ATOT BAPUAHT, €CJIM BaM HY:;KHa IedaTaeMasi BEPCHUsI yIIPaB-
ssoteit nocaenpoBaTenpnoctu Unicode.

B crenyrorem npuMepe co3/a0TCS CTPOKA CUMBOJIBHBIX CYITHOCTEH, KOTOPbIE BB
MOJKETe BCTPETUTh Ha BeG-CTpaHMIaX:

>>> snowman.encode("ascii', 'xmlcharrefreplace")
b'&#9731;"

OexkoanpoBaHue

Mper1 gekoaupyem Gaiirosbie ctpokn B ctpoku Unicode. Kora MbI moJrydaeM TEKCT U3
KaKoro-To BHelIHero ncrodnuka ((aiisibl, 6a3bl JaHHbIX, caliTbl, cereBbie APT u 1. 11.),
OH 3aKOQUPOBaH B Buze 0aliTOBOI cTpoku. Mmes 3aKII04aeTCsa B TOM, YTOOBI 3HATD,
Kakas KOAUPOBKa ObLIa MCIOJIb30BaHa, YTOOBI Mbl MOIJIH €€ A€KOAMPOBATH U IIOJYYUTh
ctpoky Unicode.

[Tpobsiema B ciremytolieM: HUKaKast 4acTh 0aiiToBOI CTPOKU He TOBOPHUT HAaM O TOM,
Kakas Obljla UCTIOIb30BaHa KOAMPOBKA. S yiKe YIIOMUHA OMACHOCTH KOMUPOBAHMS/
BCTaBKU C CaliTOB. BbI, BO3MOYKHO, TIOCETIAJN CAUTBI, COAEPIKAIIIE CTPAHHBIC CTMBOJIBI
B TOM MECTE, IJie 10JIKHBI ObITh IIpocThie cuMBOJIbl ASCII.

Cosgagum crpoky Unicode, koTopast HasbiBaeTcs place U uMeeT 3Hadenue 'café’:

>>> place = 'caf\u00e9’
>>> place
‘café’
>>> type(place)
<class 'str'>
3axoaupyeM ee B popmat UTF-8 c momoribio nepementoii bytes, kKotTopast Ha3pIBaeT-
caplace_bytes
>>> place bytes = place.encode('utf-8")
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>>> place bytes
b'caf\xc3\xa9'

>>> type(place bytes)
<class 'bytes'>

OG6paruTe BHUMaHUE HA TO, YTO MepeMeHHas place_bytes comep:KuT msiTh GAiToB.
[Tepsoie Tpu moxoxku Ha ASCII (npenmytiiectso UTF-8), a nocsieaue 1Ba KogupyioT
CUMBOJ «€». Temepb ekoaupyem aTy 6aiiToByio cTpoky ob6partHo B cTpoky Unicode:

>>> place? = place_bytes.decode('utf-8")
>>> place?
‘café’

3It0 cpaboTao, IOCKOIbKY Mbl 3aKOAMPOBAJIN U JEKOIUPOBAJIH CTPOKY € IIOMOIIBIO
koxupoku UTF-8. Uto, eciiu Obl MbI yKa3ajil JEKOAUPOBATH €€ ¢ IIOMOIIbI0 KaKoM-
HUOY/Ib APYTOI KOAUPOBKIA?

>>> place3 = place _bytes.decode('ascii')
Traceback (most recent call Tast):
File "<stdin>", line 1, in <module>
UnicodeDecodeError: 'ascii' codec can't decode byte 0xc3 in position 3:
ordinal not in range(128)

Hexonep ASCII crenepupoBal HCKIIOUEHNE, IOCKOIbKY OaiiToBoe 3HaueHue 0xc3
HekoppekTHO B ASCII. CyiiecTByoT 1 Apyrie BOCbMUOUTHbIE KOAUPOBKI, I/le 3HAYEHIISI
mexxay 128 (80 B mectuamnatepuunoit cucteme) u 255 (FF B mecTHaaarepuaHoit
cucTeMe) KOPPEKTHBI, HO He coBlafaoT co 3HadeHussMu UTF-8:

>>> place4 = place bytes.decode('Tatin-1")
>>> placed
‘cafAe’
>>> placeb = place bytes.decode('windows-1252")
>>> placeb
‘cafAe’
Ox.
Mopauib aToit uctopun — ucnosb3yiite kogupoBky UTF-8 Bciony, T71e 5T0 BO3MOXK-
Ho. Ona paboTaer, OHa HOAJEPKUBAETCS BE3/ie, BbI MOJKETE € €€ MOMOIIBI0 BBIPA3HTh
Ji06oit cumBos Unicode u GICTPO 3aKOUPOBATH U IEKOAMPOBATH

Moapo6Has nHdopmauus
Ecan Bl XO0THUTE Y3HaTb 60]1])]].[6, BaM MOI'YT IIOMOYb CJIeAYIOHINE CChIJIKN:
O Unicode HOWTO (http://bit.ly/unicode-howto);
O Pragmatic Unicode (http://bit.ly/pragmatic-uni);

O The Absolute Minimum Every Software Developer Absolutely, Positively Must
Know About Unicode and Character Sets (No Excuses!) (http://bit.ly/jspolsky).
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dopmar

J10 3TOr0 MOMEHTa MBI TPOCTO UTHOPUPOBaJIH (hopMaTupoBaHue TekcTa. B riase 2 6buin
MMOKa3aHbl HECKOJIBKO (DYHKIIUH /17151 BBIPAaBHUBAHUS CTPOK, & B IPUMepax Koja nc-
MoJib30Basach poctas GyHKIUs print() man paxe BbIBOJ WHGOOPMAIMHU HA 9KPaH
Mopyyascs MHTEPAaKTUBHOMY UHTepIipeTatopy. Ho Terepb Mbl pacCMOTPUM, KaK uHmep-
noauposamy NAaHHbIEC B CTPOKU — JIPYTUMU CJI0BAaMU, Pa3MECTUTDh 3HAUCHUS BHYTPU
CTPOK, — TIPUMeEHSIsT padHble (hopMaThbl. BbI MOXKeTe MCITOIb30BaTh ATy BO3MOKHOCTb,
4TOOBI CO3/IABATH OTUYETHI U JAPYTHE TOKYMEHTHI, JIJIst KOTOPBIX HY:KHO 3a/1aTh OMPE/IEIEH-
HBIII BHEIITHUU BU/I.

Python nipeagraraer gBa ciocob6a popMaTHpOBaHMUS CTPOK, MX YACTO HA3BIBAIOT CTINA-
poim cmusiem 1 1oewvim cmuiem. Oba ctuiist noiepkuBaiorcest Python 2 u 3 (HOBBIH CTHIB
nosisuJicst B Python 2.6). Crapslii cTuiib 1poiiie, Io9TOMY MbI HAY4HEM C HETO.

Ctapbi¥ CTU/Ib C CUMBOJIOM %

Crapsiit cTiirh opMaTUPOBAHUS CTPOK UMeeT hOPMY CTPOKa % faHHWe. BHYTpH cTpOK#n
HAXO/SITCST MHTEPTIOJSIIIMOHHbIE TIOCTE0BATENFHOCTH. B Tabi. 7.2 mokazano, 4to camast
[IPOCTast MOCJIEN0BATENBHOCTD — 3TO CUMBOJI %, 32 KOTOPBIM cJie[lyeT OYKBa, [IPe/ICTaB-
JIIONIAS TUTT IAHHBIX, KOTOPBIH 0JIKEH OBITh 0T(hOPMATHPOBAH.

Ta6nuua 7.2. Tunbl npeobpasoBaHnA

%s Crpoka

%d Llenoe uncno B AECATUHHON CUCTEME CUUCTIEHUS

%X Llenoe u1cno B WwecTHaaLaTEPUYHOWM cUCTEME CUUCTIEHUS]

%0 Llenoe u1cno B BOCbMEPUYHON CUCTEME CUUCTIEHUS

%f Yuncno ¢ nnasatoLLlen TOYKON B AECATUYHOW CUCTEME CUUCTIEHNS

%e Yuncno ¢ nnaeatoLLen TOYKON B LWeCTHaALaTEPUYHOWM CUCTEME CUUCTIEHNS
%g YuMcrno ¢ nnaBatoLLelt TOUKOW B BOCbMEPUYHON CUCTEME CUMCTIEHUS

%% Cumeon %

Jlaee MBI pacCMOTPUM HECKOJIBKO MpuMepoB. CHavasa Meioe IrcJio:

>>> "Y' ¥ 42

o
>>> 'xd" % 42
L
>>> gt % 42
19"

>>> '%o" ¥ 42
"5
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Yucso ¢ naasaoieil TOYKoIi:

>>> "¥s" ¥ 7.03

'7.03"
>>> "Ff % 7.03
'7.030000°

>>> "%e' ¥ 7.03
'7.030000e+00"
>>> '¥q" % 7.03
'7.03"

[lenoe yncao u CUMBOJ %:

>>> "gd¥%' % 100
'100%"

I/IHTCPHOJIHLII/IH HEKOTOPbIX CTPOK U IEJIBIX YN CEJII:

>>> actor = 'Richard Gere'

>>> cat = 'Chester’

>>> weight = 28

>>> "My wife's favorite actor is #s" % actor

"My wife's favorite actor is Richard Gere"

>>> "Qur cat %s weighs %s pounds" % (cat, weight)
"Our cat Chester weighs 28 pounds'

[TocsemoBaTeTBHOCTD %S BHYTPH CTPOKH O3HAUYAET, UTO B Hee HYKHO NHTEPIIOIH-
poBaTh CTPOKY. KosmuecTBO NCIIOB30BAHHBIX CUMBOJIOB % JIOJIZKHO COBIA/ATD C KOJIU-
4ecTBOM 0OBEKTOB, KOTOPbIE pacroyaraiorcest mocie 4. OnuH o6bekT Bpoje actor pac-
moJTaraeTcst cpa3y mocie cuMBoJia %. Ecin Takux 00beKTOB HECKOTIBKO, OHU JIOJKHbI
OBITH CTPYNITUPOBAHBI B KOPTEK (HYKHO OKPYKUTH UX CKOOKAMU U PA3/IeJUTD 3aIISIThI-
Mu) BpoJie (cat, weight).

Hecwmotps Ha To uTO TIepeMeHHasT weight IesoUmCaIeHHasI, TOCTIe0BATEIbHOCTD %S
BHYTPH CTPOKHU [TPe0OPasyeT ee B CTPOKY.

Bbi MoskeTe 106aBUTh APYTHE 3HAYCHUS MEXKTY % ¥ OTIPE/ICTICHUEM TUTIA, YTOOBI YKa3aTh
MUHUMAJIBHYIO ¥ MAKCHUMAJTBHYIO IUPUHY, BBIPABHUBAHUE U 3ATIOJTHEHNE CIMBOJIAMU.

OrnpenesiM HECKOJIBKO IEPEMEHHBIX: 1IEeJI0UUCIEHHYIO N, YUCIIO ¢ TIIaBaolieil Tou-
KO1 f 1 CTPOKY S:

>>>n = 42
>>> f =703
>>> 5 = 'string cheese'

OrdopmarupyeMm ux, NCHOJB3YS HIUPUHY 110 YMOTYAHUIO:

>>> 'gd 3f %s' %k (n, T, s)
"42 7.030000 string cheese'
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YeraHOBMM MUHUMAJIBHYIO JJIMHY 10JIs, paBHyio 10 cuMBosaMm, [Jist Kax ol mepe-
MEHHOH 1 BBIPOBHSIEM UX I10 IIPABOMY KPAIo, 3aII0JIHssI HEUCIIONb30BAHHOE MECTO IIPO-
OesraMu:

>>> '%10d %10f %10s" % (n, f, s)
' 42 7.030000 string cheese'

Vcronb3yeM Ty ke IMUPUHY 1101, HO BBIPaBHUBAHUE Oy/IET 110 JIEBOMY KPAIo:

>>> '%-10d %-10f %-10s' % (n, f, s)
42 7.030000 string cheese’

B aToT pa3 ykaxkem Ty Ke [JUHY TOJISI, HO MAKCUMaJIbHOE KOJTMYECTBO CUMBOJIOB
Oyzer paBHO 4, BBIDOBHsIEM BCe 110 IIpaBoMy Kpalo. Takas HacTpoiika oOpesaeT CTPOKy
U OTPAHUYMBAET YUCJIO C TIJIABAIONIEN TOYKON YeThIPbMSI ITU(MPaMU TTOCTE IECITUYHON
3aIITOM:

>>> '710.4d %10.4f 210.4s" % (n, f, s)
' 0042 7.0300 stri’

To ke camoe, HO BbIpaBHUBaHUE TI0 IPABOMY KPaIo:

>>> "% Ad %.4F .45 % (n, T, 9)
'0042 7.0300 stri"

HaKOHeH, NoJsIy4nM JUINHY moJieit u3 apryMeHTOB, BMECTO TOT'O 4yTOOBI JKECTKO €€ 3a-
KOAMPOBaTh:

>>> Uk okd px oRf g kst ¢ (10, 4, n, 10, 4, f, 10, 4. )
' 0042 7.0300 stri’

HoBbi cTunb popMmaTpoBaHusA C NOMOLbIO CMMBONOB {}
n pyHkumm format

Crapbiii cTiis popmMaTupoBaHus Bee eliie nojyiepskusaercst. B Python 2, kotopsiii octa-

HOBWJICS Ha Bepcuu 2.7, oH GyeT mojaepRuBaThest Beerna. Ho ecan Bbl paboTaere

¢ Python 3, pekomeHyeTcst IPUMEHSITh HOBBIN CTHJIb (DOPMATHPOBAHUSI.
[TpocTeiimmii IpuMep ero NCIoJb30BaHUsI TOKA3aH 3/1ECh:

>>> "} {} {}' . format(n, f, s)
"42 7.03 string cheese'

ApPryMeHTBI CTapoTo CTUJIST HYKHO MTPEIOCTABJISTD B TIOPSI/IKE TTOSIBJICHNS FIX 3a110J1-
HUTeJIeH ¢ CUMBOJIAMHT % B OPUTHHAJIBHOI cTpoke. C TOMOTIBIO HOBOTO CTUJIST BBI MOXKe-
Te YKa3bIBaTh JI0OO0# TOPSIIOK:

>>> {2} {0} {1}'.format(f, s, n)
"42 7.03 string cheese'

3HaueHme 0 OTHOCHTCS K TIEPBOMY apTyMeHTY, f, 1 OTHOCUTCS K CTPOKE S, a 2 — K T10-
cJeHEMY apryMeHTY, IeJIOMY YUCITy N.
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AprMeHTbI MOTYT ABJIATHCA CJIOBAPEM NI UMECHOBAHHBIMU apPTYMEHTaMU, a CII€IN-
(1)I/IKaTOpr MOTYT BKJIIOYaTb UX MUM€EHAa:

>>> '{n} {f} {s}'.format(n=42, f=7.03, s="string cheese")
42 7.03 string cheese'

B caenyiomem mnpuMepe monpobyemM o0beAnHUTb TPU HALIUX 3HAYEHUSI B CJIOBAPb,
KOTOprfI BbITVIA/IUT TaK:
>>>d = {'n": 42, 'f': 7.03, 's': 'string cheese'}

B crenyiomem nnpumepe {0} mogpasymeBaeT Bech CJI0Baph, a {1} — cTpoky 'other’,
KOTOpAst CIEYET 3a CTOBAPEM:

>>> "{0[n]} {0[f]} {O0Cs]} {1}'.format(d, 'other")
'42 7.03 string cheese other'

B atux npumepax apryMeHTbl BHIBOASATCS Ha 9KpaH ¢ (hOPMATUPOBAHUEM TI0 YMOJI-
yanuto. CTapblii CTUJIb TTO3BOJISIET YKa3aTh CIeUdUKATOP TUIIA TIOCJe CUMBOJIA %,
a HOBBIH CTUJTh — TocJie ;. HauHeM ¢ apryMeHTOB MO3UITNOHIPOBAHUSI:

> '"{0:d} {1:f} {2:s}'.format(n, f, s)
42 7.030000 string cheese'

Bsrom TIpUMEPE MbI UCITOJIB3YEM T€ K€ 3HAYCHM A, HO /I UMEHOBAHHDBIX apTYMEHTOB!

>>> "{n:d} {f:T} {s:s}'.format(n=42, f=7.03, s='string cheese")
42 7.030000 string cheese'

Jlpyrie Bo3MOKHOCTH (MUHUMAJIbHAS JIJTUHA TI0JIST, MAKCUMaJbHAs ITUPUHA CUMBO-
JIOB, CMeTIeHNe U T. /I.) TaKKe MOAIePKIBAIOTCS.
MununmanbHas yinna nosist — 10, BeipaBHUBaHMeE 10 TPaBOMY Kparo (110 YMOJTYaHUIO):

>>> '{0:10d} {1:10f} {2:10s}"'.format(n, f, s)
' 42 7.030000 string cheese'

To e, 4TO U B IpeAbLAYLIEM IIPUMEPe, HO CUMBOJIBL > /leJIal0T BbIpaBHUBAHUE 110
MPaBOMY Kpaio 6oJiee sIBHbIM:

>>> '{0:>10d} {1:>10f} {2:>10s}'.format(n, f, s)
' 42 7.030000 string cheese'

MunnmanbHas JIJINHA IT10JISA — 10, BbIpaBHHBaHME 110 JIEBOMY Kpalo:

>>> '{0:<10d} {1:<10f} {2:<10s}'.format(n, f, s)
42 7.030000 string cheese'

MunnmanbHas JIJIMHA IT10JISd — 10, BbIpaBHUBaHME I10 IIEHTPY:

>>> '{0:710d} {1:710f} {2:710s}'.format(n, f, s)
' 42 7.030000 string cheese'

EcTb 0iiH MOMEHT, KOTOPBIH OTJIMYAET CTaPbIii CTUJIH OT HOBOTO: 3HAYEHUE MOUHOCUL
(TTocie lecATUYHOMN 3aITITO ) BCe ellle 03HavYaeT KOJANYecTBO 1udp 1Moce JecsITHIHON
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3aIIsITON LI leO6HI)IX quces 1 MaKCUMaJIbHOE YU CJIO CUMBOJIOB CTPOKH, HO Bbl HE MO-
JKeTe MCIIOJIb30BaTh €TI0 AJId IEJIbIX YHNCeJT:

>>> '{0:>10.4d} {1:>10.4f} {2:10.4s}".format(n, f, s)
Traceback (most recent call Tast):

File "<stdin>", line 1, in <module>
Valuekrror: Precision not allowed in integer format specifier
>>> '{0:>10d} {1:>10.4f} {2:>10.4s}".format(n, f, s)
' 42 7.0300 stri’

[Tocnenuss oniust — 3TO CUMBOA-3anoanumensv. Eciv BbI XOTUTE 3aMOJTHUTD 110JIe
BBIBOJIA YEM-TO KPOME TIPOHEJIOB, PA3MECTHTE ATOT CUMBOJI CPa3y MOCJE JIBOETOUHST, HO
repes; CMMBOJIAMU BBIPABHUBAHMS (<, >, ™) WK CTIeNU(PUKATOPOM TUPUHBIL:

>>> '{0:1°20s}" . format ('BIG SALE")

CoBnapeHue C perynsipHbiMy BbipaKeHUsIMMU

B riiaBe 2 HeMHOTO paccMaTpUBAJIKCh Ollepaluu co cTpokaMu. Boopyskusinco aToit
MIPOMEKYTOUHOI MH(POPMAIIUEN, BBI, BO3MOKHO, UCIIOJIb30BAJIN POCTHIE MAGJIOHDI
B KOMaH/IHOH CTPOKe, cojiepsKalliie CUMBOJI IIOJICTAHOBKH, BPOJie 1S *.py, 4YTO 0O3HavYaeT
<TMEepPeuncInTh Bee NMeHa (haiiioB, 3aKaHIMBAIOIINECS HA . DY».

[Tpumwio BpeMst paccMOTpeTh HoJIee C0KHBII MEXaHU3M MTPOBEPKU Ha COBNAICHUE
¢ MabIOHOM — pezyaapHble GbIPANCeHUsl. ITOT MEXAHN3M TTOCTABJISIETCS B CTAHIAPTHOM
MOJLYJI€E I'e, KOTOPBII MbI UMIIOPTUPYEM. Bbl onpesiesisiete CTpOKOBbIH wabomn, coBnaje-
HUA I KOTOPOIO BaM HY’KHO HAWTH, U CTPOKY-UCMOUHUK, B KOTOPOIL cJielyeT Bbl-
MTOJHUTD TToucK. [IpocToit mpumep Mcnob30BaHNS BBITJISINT TaK:

result = re.match('You', 'Young Frankenstein')

B srom mpumepe cTpoka 'You' siByisieTcst wabnonom, a ‘Young Frankenstein' — wuc-
MOYHUKOM, CTPOKOI, KOTOPYIO BbI X0TUTE MTpoBepuTh. DyHKIMs match() mpoBepsieT,
HAYMHAETCST JIT UCTOUHUK C WabLONA.

Jlist GoJiee CIOKHBIX TPOBEPOK BAM HYIKHO CKOMRUAUPOBAMb MAGITIOH, 4TOOBI YCKO-
PUTD MTOUCK:

youpattern = re.compile('You')
Jlajiee BbI MOJKETE BBITIOJHITD IIPOBEPKY C OMOIIbIO CKOMITHJINPOBAHHOTO MIabJIoHa:
result = youpattern.match('Young Frankenstein')

Oynkiwst match() — 3TO He ANHCTBEHHBIH COCO0 CPABHUTD TTAGIOH U HCTOUHUK,
CyLLeCcTBYeT ellle HeCKOJIbKO METO/I0B.
O search() Bo3BpamaeT MepBoe COBIALCHNE, €CJIN TAKOBOE NMEETCH.

O findall() Bo3BpallaeT CIUCOK BCeX HETIEPECEKAIOINXCSI COBIIA/IEHUIA, €CITH TAKOBbIE
MMEIOTCS.
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O split() pasbuBaer UCTOYHMK Ha COBIAEHII C IIA0JIO0HOM 1 BO3BPAIIAET CIIMCOK BCEX
(parMeHTOB CTPOKHU.

O sub() npuHUMAaeT apzymenm Os 3ameHbL U 3aMEHSIeT BCe YacTH UCTOYHUKA, COBIIA-
BIIIMe ¢ IabJI0HOM, Ha 3HAYeHUe 9TOr0 apryMeHTa

TouHoe coBnageHue ¢ nomolbio pyHkumn match()

Hauwnnaercs i ctpoka ' Young Frankenstein' co ciroBa 'You'? PaccMoTpuM puMep Kozia
C KOMMEHTapUusAMM:

>>> import re

>>> source = 'Young Frankenstein'

>>>m = re.match('You', source) # dyHKUMS HaumHaeT paboTaTb C Hayana UCTOYHMKA

>>> if m:  # QyHKUMA BO3BpaWaeT 0ObEKT; fenaiTe 370, YTOOb YBWAETb, YTO COBMAsO
print(m.group())

You

>>>m = re.match('*“You', source) # AKOpb B Hayane CTPOKN fenaeT TO ke camoe
>>> if m:

print(m.group())
You

Kaxk macuer 'Frank'?

>>>m = re.match('Frank', source)
>>> if m:
print(m.group())

B arot pa3 ¢pynkmmsa match() He BepHyJia HUUETOo, 1 ortiepaTop 1 He 3amrycTuI oriepa-
Top print. Kak st roBopu pamee, hyHKImst match() paboTaeT TOIBKO B TOM CIydae, €CIIi
mabIoH HaXOANTCS B Havaste ncrounnka. Ho dymkmmst search() uiet mrabioH B 1060M
MeCTe NCTOUHMKA:

>>>m = re.search('Frank', source)
>>> if
print(m.group())
Frank
W3mennm mabJioH:

>>>m = re.match('.*Frank', source)
>>> if m: # match returns an object
print(m.group())

Young Frank
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Kpatko 06bscHIo, Kak paboTaeT Halll HOBbIIT 1a0JIOH:
O CHMBOJI . O3HAYaeT JOON CUMBOJ;

O CcHUMBOJI * 03HAYAET JII0O0E KOJUUYECTBO MPEABIAYIINX dJeMeHTOB. Ecin 06beinHuTh
CHIMBOJIBI . *, OHU OY/IyT 03HAUATh JI060E KOJMYECTBO CUMBOJIOB (JIake HOJIb);

O 'Frank' — 370 (hpasa, KOTOPYIO MbI XOTUM HANUTHU B IIOOOM MECTE CTPOKIL.

Oyuxuus match() BepHyJa CTPOKY, B KOTOPOI HAILLIOCH COBIIALEHME C IIAOJIOHOM
.*Frank: 'Young Frank".

MepBoe coBnapeHne, HauaeHHoOe
¢ noMoubio PyHKLUMK search()

Bbl MozkeTe UCI01630BaTh (DYyHKIUIO Search(), uToObl HaliTu mabion 'Frank' B 060M
MeCTe CTPOKHU-UCTOYHUKA ' Young Frankenstein’, He mpuberast K MCHOJIb30BAHUIO CUMBO-
Jla TIOJICTAaHOBKU . *:

>>>m = re.search('Frank', source)
>>> if m:  # QyHKUuMs search Bo3Bpauaet 0ObeKT
print(m.group())

Frank
MuwemM Bce coBnapeHus
c noMowbio pyHkuum findall()

B npenpiaymux mpuMepax Mbl HCKaIU TOJIBKO OHO coBmagenue. Ho 4To, eciu BbI X0-
TUTE Y3HATh, CKOJIBKO Pa3 CTPOKA, COAEPIKAIIAST OJWH CUMBOJI N, BCTPEYAETCST B CTPOKE-
UCTOYHUKE?

>>>qm = re.findall('n', source)

>>>m  # findall returns a 1ist
['n", 'n", 'n", 'n"]

>>> print('Found', Ten(m), 'matches"')
Found 4 matches

Kak Hacuer cTpoKH 'n', 3a KOTOPOI cireyeT Joboit CUMBOJIT?

>>>m = re.findall('n.", source)
>>>

['ng'. 'nk', 'ns']
OO6paTuTe BHUMaHKE Ha TO, YTO B COBIIaAeHUs He Obljla 3arycata IOCeHsI CTPO-

Ka 'n'. Ham Hy’>XKHO cKa3aTh, YTO CUMBOJ TTOCJIE 'N' SBJSETCS OMIIUOHATBHBIM, C TTOMOITHIO

KOHCTPYKLIUU 7:

>>>m = re.findall('n.?", source)

>>>
['ng"., 'nk'. 'ns', 'n']
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PazbuBaeM coBnapgeHus ¢ noMmoubio pyHkumm split()

B caemyrormem mpumepe moKa3aHo, Kak pa3buTh CTPOKY Ha CIHUCOK ¢ TIOMOTIBIO MTabro-
Ha, a He TPOCTON cTpoKU (Kak 3To gesaeT MeTox split()):

>>>m = re.split('n", source)
>>> # dyHkuma split Boaspawaet ChMCOK
['You', 'g Fra', 'ke', 'stei', '']

3aMeHsieM coBnageHusa ¢ noMmoubio pyHkumm sub()

ITOT METOJ TOX0K Ha MeToJ| replace(), HO OH MINET COBNAJAeHUs ¢ IabJOHaMU, a He
MIPOCThIE CTPOKU:

>>>m = re.sub('n', '?", source)
>>>m  # sub returns a string
"You?g Fra?ke?stei?’

LLIa6s10HbI: cneunasibHblie CUMBOJbI

MHorwue oncanns peryJisSpHbIX BRIPAKEHNI HAUMHAIOTCA C JleTajlel, KacalolnuXcs TOTO,
KaK MX OIPeIeJUTh. S cunTaro, 4to 310 omubKa. S3bIK PEryIspHBIX BBIPAKEHUI HE TAK
YK MaJl caM 1o cebe, CUIITKOM MHOTO JieTajieil JOJKHO BMECTUThCS B Ballly TOJOBY
onHOBpeMeHHO. OHU HCITOJIB3YIOT TAaK MHOTO 3HAKOB IIPENTUHAHMS, YTO 3TO BBITJISIIANUT
TaK, OY/ITO EPCOHAKY MYJIbTHKOB PYTaloTCsI.

Teneps, korga BbI 3HaeTe 0 HYKHBIX QyHKIUAX (match(), search(), findall()
1 sub()), pacCMOTPUM JIETAJIN [TOCTPOEH NS PETYJISIPHBIX Bhipaskenuii. Cos/raBaeMbie BaMu
1mabJIOHbBI TOAOUIYT K JIDOOH 13 9TUX (DYHKITHIA.

CamMble TPOCThIE 3HAKHU BBI YK€ BUJIEIIH.

O Cosnazsenus ¢ J0OBIMA HECTIEIIMATBHBIMYA CUMBOJIAMU.
Q JL060#i OTAENbHBIN CUMBOJI, KPOME \N, — 9TO CUMBOJI ..
Q JIoboe yncio, Bkaovast 0, — 3TO CUMBOJI *.

O OmmmonanbHoe 3Havenne (0 mim 1) — 910 cuMBOIT ?.

CrenuaibHble CUMBOJIBI IOKa3aHbl B TaOJL. 7.3.

Ta6nuua 7.3. CrneymanbHble CUMBOJSIbI

LlWa6noH |CoBnageHus

\d Lincdposoii cumson

\D HeumndpoBsoit cumMBon

\w BYKBEHHbIN UK LMGPOBON CUMBOJ UMM 3HAK NOAYEPKMBAHMS

\W Jio6oii cMMBoOs1, KpoMe 6YKBEHHOIO MK LiMchpOBOrO CMMBOJIA MM 3HaKa MOAYEPKMBaHMS
\s Mpo6enbHbI CMMBOS

\S HenpobenbHbIli cMMBON

\b IpaHuua crnosa

\B He rpaHuua cnosa
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Mouyabs Python string cogep:kut 3apaHee onpejeeHHble CTPOKOBbIE KOHCTAHTHI,
KOTOPbIE MbI MOKEM HCITOJIb30BATD JIJIST TECTUPOBAHUST. M bl BOCIIOIB3y€eMCsI KOHCTAaHTOM
printable, kotopas cogepxut 100 meuaraembix cuMBooB ASCII, BKIIOUast GyKBbI
B 000uX peructpax, 1 pbl, IPOOE/Ibl U 3HAKK ITYHKTYaI[UK:

>>> qmport string

>>> printable = string.printable

>>> len(printable)

100

>>> printable[0:50]

'0123456789abcdefghi jk TmnopqrstuvwxyzABCDEFGHIJKLMN'

>>> printable[50:]

"OPQRSTUVWXYZ!"#$%&\ " ()*+, - . /2 ;<=>?@[\\]*_"{|}~ \t\n\r\x0b\x0c"

Kaxwne cumBobI cTpoku printable saBistiores mudpamm?
>>> re. findall('\d", printable)
(o, ', '2', '3, 4", '5", 6", "7, 8, 9]
Kakue ciMBOJIBI SIBASIOTCS TG pamMut, OyKBAMU U HUKHUM MOAYEPKUBAHUEM ?

>>> re. findall("\w", printable)

co, "1+, '2", '3, 4", ‘5", 6", 7, '8, "9, tat, b,
‘¢, dt, e, gt th ) gt ke, T 'm, !
o', 'pt. g, et sttt tut, v twh, XL Ty 'z

A", 'B', 'C", 'D', 'E'., 'F', 'G", 'H", 'I', 'J", 'K', 'L

M', 'N", 0", 'P','Q', 'RU,UST, TR U, VL'WY, X
vtz ]

Kakue cuMBOJIBI ABIAIOTCS IIpoOeIaMu’?

>>> re.findall('\s", printable)
"', "\t "\n", "\r', "\x0b", "\x0c']

PeryisipHble BbipaskeHus He orparnunsarorcst cumsosiamu ASCILL ITa6:1oH \d coBriazier
co BceM, uTo B kopupoBke Unicode cunraercs miudpoit, a ve tosbko ¢ cumBosamu ASCIT
ot 0 110 9. JTobasum nBe 6yKBbI B HIKHEM perrctpe He n3 ASCIT u3 FileFormat . info.

B a710ii 1poBepKe Mbl J06ABUM Tya CJIeLYIONIe CUMBOJIbL:

Tpu OykBor ASCIT,
TPU 3HAKA TTPETTMHAHNS, KOTOPBIE HE TOIKHBI COBIACTH C TTAOI0OHOM \W;
cumBost Unicode LATIN SMALL LETTER E WITH CIRCUMFLEX (\u0Oea);

cumBoat Unicode LATIN SMALL LETTER E WITH BREVE (\u0115):
>>> x = 'abc' + "-/*" + "\ulOea' + "\u0115'

O 0 0O

Kak un OKN1N/1aJI0Ch, 9TOT m1abJI0H HAIIE TOJIbKO 6YKBI)II

>>> re findall("\w', x)
['a', 'b', ‘¢, k', '&]
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Tenepsb cenaeM MUty 13 3HAKOB IIPEITUHAHMS, UCIIOJIb3Y OCHOBHBIE CIIEIU(DUKATOPDI

mabIOHOB JIJIA PETYJIAPHBIX BBIPAKEHUH, TOKa3aHHbIE B TaOJI. 7.4.

B a10ii Tabsuie expr u Apyrue cjaoBa, BblAEJIEHHbBIE KYPCUBOM, O3HAYaAIOT J1i060e
KOPPEKTHOE PETYJISIPHOE BhIPAKEHHUE.

Ta6nuua 7.4. CneyndurikaTopbl WAGMOHOB

LWa6noH CoBnapeHus
abc BykBocoueTaHue abc
(expr) expr

exprl | expr2

exprl nnu expr2

Jobolt cumBorn, kpoMme \n

N

Hayano cTpoku UCTOYHMKa

$ KoHeL, CTpOKM UCTOYHUKA

prev ? Honb “nn ofHO BKOYEHME prev

prev * Honb nnm 6osblue BKIKYEHWI prev, MakCUMasibHOEe KONMYECTBO

prev *? Honb nnun 6osblue BKAOYEHUIA prev, MMHUMAaJIbHOE KOSIMYECTBO

prev + OnHo unwu 6onblue BKIOYEHWI prev, MakcuManbHOe KOMYeCTBO

prev +? OaHo unm 6onblue BKIOYEHWI prev, MUHUMabHOE KOJIMYECTBO

prev{m } m MOCNeAoBaTesNbHbIX BKIOYEHNI prev

prev{m,n} OT m A0 n nocneaoBaTesbHbIX BKITFOUYEHWUI prev, MakCMMasibHOE KOSIMYECTBO

prev{m,n}?

OT m A0 N NocNeaoBaTeNbHbIX BKIOUYEHUI prev, MUHMUManbHOE KOJINYeCTBO

[abc]

a, wnn b, unu ¢ (aHanoruyHo alb|c)

[~abc]

He (a, nan b, nnm c)

prev (?= next)

prev, ecin 3a HUM crieayet next

prev (? ! next)

prev, ecnv 3a HUM He cneayet next

(?<=prev ) next

next, ecnn nepea HUM HaXoAUTCA prev

(?<! prev) next

next, ecnv nepes HAM He HaxoaMTCs prev

¥ Bac MOTJI0 3apstOUThH B rla3ax [PU TOTBITKE MIPOYECTD 3TU TIpUMepsbL. J[Jist Havasa

oTipesieJIMM CTPOKY-UCTOYHUK:

>>> source =

I wish I may, I wish I might

Have a dish of fish tonight.'"'

Haiizem Bo Bcem Tekcre cTpoky 'wish':

>>> re.findall('wish', source)

['wish", 'wish']
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[lanee Haiijilem Bo BceM TekcTe cTpokn 'wish' mim 'fish':
>>> re.findall('wish|fish", source)
['wish', 'wish', 'fish']

Haiizem cTpoky 'wish' B Hauase Texcra:

>>> re. findall('*wish', source)

(]

Haiizem cTpoky 'I wish' B Hauase Tekcra:
>>> re.findall('*I wish', source)
['T wish']

Haiizem cTpoky 'fish' B KoHIle TekcTa:

>>> re findall('fish$'. source)
(]

Haxomner, naiimem ctpoky 'fish tonight.$' B KoHIlEe TekcTa:

>>> re. findall('fish tonight.$"', source)
['fish tonight."']

CuMBOJIBL * U $ HA3BIBAIOTCS SKOPSMU: C TIOMOIIBIO IKOPST ™ BBITIOJHSIETCS TOUCK
B HayaJie CTPOKH, a C MOMOIIbIO AKOpst $ — B KoHIle. CoyeraHue . $ cOBIaaeT ¢ JOObIM
CHIMBOJIOM B KOHIIE CTPOKH, BKJIFOUYAst TOUKY, TI09TOMY BbIpaskeHwue cpaboraso. [lyist obec-
neyeHus: OOJIbIIEN TOYHOCTH HYKHO CO3/aTh YIPaBJSIONIYIO IIOCIEI0BATEIbHOCTD,
4TOOBI HATH UIMEHHO TOUYKY:

>>> re. findall('fish tonight\.$', source)
['fish tonight.']

Haunewm ¢ noucka cuMB0JIOB W uJii T, 3a KOTOPBIM cJieyer GyKBocoueTanue ish:
>>> re. findall('[wf]ish', source)
['wish", 'wish', '"fish']
Haiinem oHO 1M HECKOJIBKO COUETaHUI CUMBOJIOB W, S 1 h:
>>> re. findall('[wsh]+", source)
C'w'. 'sh'. "w'. 'sh'. 'h'. 'sh'. 'sh'. 'h']
Haiizem coyeranue ght, 3a KOTOPBIM cJIeayeT 1000 CUMBOJI, KpOMe OYKBEHHOTO WJIN
11 poBOTO CUMBOJIA MW 3HAKA MTOTYEPKUBAHUS:
>>> re findall('ght\W', source)
['ght\n', 'ght.']
Haiiziem cumBoz [, 32 KOTOPBIM clie/lyeT coueTanue wish:

>>> re findall('T (?=wish)", source)
'r'. 'l
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n HaKOHeIl, coueTaHue wish, Iepel KOTOPbIM HaXO/JIUTCA I:

>>> re. findall('(?<=I) wish', source)
[" wish', " wish']
CyliecTByeT HeCKOJIBKO CUTYAIHil, B KOTOPBIX TPAaBUJIA MAGIOHOB PETY/ISIPHBIX BbI-

pakeHuit KOHMIUKTYIOT ¢ paBuiamMu 11 ctpok Python. Caenyiommuii mab/ioH gosmKeH
COBIIACTD € JIIOOBIM CJIOBOM, KOTOPOE HaunHaercs ¢ Tish:

>>> re findall('\bfish', source)
[]

[Toyemy aroro He npousonnio? Kak mbl ropopuin B riase 2, Python ncrosnbsyer
CIIEIATIBHbIE YNPasisioujue nociedosamenviocmu Juist ctpok. Hampumep, \b st cTpo-
KU 03HAYaeT «BO3BPAT Ha IlIars, HO B MUHU-SI3bIKE PETYJISIPHBIX BBIPA’KEHUI ATa 1TOCIe-
JIOBaTEeJIbHOCTh O3HAUaeT Hayasio cjioBa. zberaiite ciy4ailHOro IIpUMEHEHUS YIIPaBJIs-
IOTIIX TTOCJIEI0BATEIbHOCTEH, UCTIOB3Y s Heghopmamuposaiivie cmpoxu Python, koraa
orpejiesisieTe CTPOKY PEryJIIPHOrO BhIpaskeHus. Beeryia pazmeraiite CUMBOJL ' TIEPe]
CTPOKOH 1mabJIoHa PETYJISPHOTO BBIPAKEHUSI, U YIIPABJISIOININE MOCTIEA0BATEIBHOCTH
Python GyayT OTK/II0OYEHBI, KaK TOKa3aHO 371€Ch:

>>> re findall(r'\bfish', source)
['fish']

LLIa6noHbI: yKa3biBaeM cnoco6 BbiBOAa COBNaAeHus

IIpu ucnonbzoBanuu Gyukiuit match() nian search() Bce coBlajieHNs] MOXKHO TOJYUNUTh
u3 oObeKTa pesyibraram, BbisBas hyHKIuo M. group( ). Eciu Bl 3akiounTe mab/ioH B KpyT-
Jible CKOOKH, COBIAeHust OYyT COXpaHEHbI B OTAEAbHYIO TPYIILY 1 KOPTEXK, COCTOSIIIIL
U3 HUX, OKaXKeTCs JIOCTYIIeH OJrarofapst BbI3oBY M. groups (), Kak MOKa3aHO 3/1eCh:

>>>m = re.search(r'(. dish\b).*(\bfish)", source)
>>> m.group()

'a dish of fish'

>>>m.groups()

('a dish', "fish")

Ecuu BoI ucniosib3yere aToT 1mabyioH (?P< name > expr ), OH COBIAJIET ¢ BBIPAKEHUEM
expr, COXpaHss COBIIa/leHNe B TPYIIIIE name:

>>>m = re.search(r' (?P<DISH>. dish\b).*(?P<FISH>\bfish)', source)
>>> m.group()

'a dish of fish'

>>> m.groups()

('a dish', "fish")

>>> m.group('DISH")

‘a dish’

>>> m.group('FISH")

"fish'
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BuHapHble AaHHbIe

Pa6otaTh ¢ TEKCTOBBIMU JJAHHBIMU MOSKET OBITh TPY/HO, HO paboTaTh ¢ GUHAPHBIMU
MOJKET OBITh... MTHTEPeCHO. BaM HyKHO 3HATH O TAKUX KOHIIEMIHSIX, KaK 70psA00K ¢1edo-
sanus 6aiimos (Kax TPOIECCOp BAIIETO KOMITBIOTEPA Pa30UBAET MaHHble Ha GANTHI)
U 3HAK0GbLE Gumbl IS TIETIBIX Yncesl. BaM MoskeT moHaso6UThes 3aK0NaThes B GUHAPHBIE
opmaThr (hailIoB WK CETEBBIX MAKETOB, YTOOBI M3BI€Ub W JAKE M3MEHUTH JaHHbIE.
B aTOM pasjiesie st OKaKy BaM OCHOBBI pabOThI ¢ OMHAPHBIMU JaHHbIMU B Python.

bytes un bytearray

B Python 3 nosiBusincs ciieyoniie moce[0BaTeIbHOCTH BOCbMUOMTHBIX I1€JIBIX YHCEII,
HUMETOTINX BO3MOKHBIE 3HadeH st 0T 0 10 255. OHr MOTYT OBITH ABYX THUTIOB:

Q bytes HeusMeHsIEM, KaK KOPTExK OaliTOB;
Q bytearray usmensem, Kak CIIICOK 6aliTOB.

Hawnem MBI ¢ co3ranns crincka ¢ uMeHeM b1ist u B cieytoniem mpuMepe cosja-
UM [lepeMeHHyIo Tuia bytes ¢ umenem the bytes u nepemennyio bytearray ¢ ume-
HeM the byte array:

>> plist = [1, 2, 3, 255]

>>> the bytes = bytes(blist)

>>> the bytes

D \X01\x02\x03\ xff"

>>> the byte array = bytearray(blist)
>>> the_byte array

bytearray (b'\x01\x02\x03\xff")

MpeacTaBneHue 3HaveHns Tvna bytes HaumHaeTcs ¢ cumMBona b 1 KaBbluKKM, 3@ KOTOPbIMK Crieay-
10T WeCcTHaauaTepuyHble nocnegoBaTenibHocTy Bpoae \x02 unmn cumsonbl ASCII, 3akaHuMBaeTcs
KOHCTPYKLMSI COOTBETCTBYIOLLMM CMMBOJIOM KaBblyku. Python npeobpasyeT wecTHaguaTepuyHble
rocneaoBaTenbHOCTY Unn cuMBonbl ASCIL B ManeHbKMe Lenble Yncria, HO NokasbiBaeT 6aiToBble
3HaYeHusl, KOTOpble KOPPEKTHO 3anuncaHbl € TOYKM 3peHunst koanmposku ASCII:

>>> b'\x61'

b'a'

>>> b'"\x01abc\xff'

b"\x01abc\xff'

B cremyrormeM mprmepe MOKa3aHo, ITO BBI HE MOKETE N3MEHWUTh IIepeMeHHYT0 THIa bytes:

>>> the bytes[1] = 127
Traceback (most recent call Tast):
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File "<stdin>", line 1, in <module>
TypeError: 'bytes' object does not support item assignment

Ho TepeMeHHast TUlla bytearray CJIUIIKOM MATKasd U JE€TKO N3MeHsIeMast:

>>> the byte array = bytearray(blist)
>>> the byte array
bytearray(b'\x01\x02\x03\xff")

>>> the byte array[1] = 127

>>> the byte array
bytearray(b"\x01\x7f\x03\xff")

Kaskast 13 9TUX [lepeMeHHbIX MOKET COAEPKATh PE3YJIbTAT, COCTOSIIINI u3 256 s/1eMeH-
TOB, UMEIONNX 3Havennsa ot 0 10 255:

>>> the bytes = bytes(range(0, 256))
>>> the byte array = bytearray(range(0, 256))

ITpu BBIBOJIE Ha 9KPaH COAEPKIMOTO MePEMEHHBIX THITa bytes uim bytearray Python
HCTIONIb3yeT (hopMar \Xx xx JJIs HeredaTaeMbix 6aiiToB U ux skBuBajeHThl ASCIT st
mevataembixX (IJII0C HEKOTOPBIX PACIIPOCTPAHEHHBIX YIIPABJISIONINX TOCJIEI0BATENb-
HocTell Bpoze \n BMecTo \x0a). Tak BBITJIAANT HA 9KpaHe [TPeICTaBIeHIIe 3HAUEHIS TIepe-
MeHHOH the bytes (mepedopMaTHpoBaHHOE BPYYHYIO IJIST TOTO, YTOOBI TIOKA3aTh MO
16 Gaiit Ha CTPOKY):

>>> the bytes

b \x00\x01\x02\x03\ x04\ x05\x06\ x07\x08\ t\n\x0b\x0c\r\x0e\x0f
AXIOAXTIINXI2\x13\x14\ x15\x16\x17\x18\x19\x1a\x1b\x1c\x1d\xle\x1f
SRR\ () -/

0123456789 ;<=>7

@ABCDEFGHIJKLMNO

PQRSTUVWXYZ[\\T™

“abcdefghijkImno

parstuvwxyz{ | }~\x7f

\x80\x81\x82\ x83\ x84\ x85\ x86\ x87\ x88\x89\ x8a\ x8b\ x8c\ x8d\ x8e\ x8f
AX90\ X9\ x92\ x93\ x94\ x95\ x96\ x97\ x98\ x99\ x9a\ x9b\ x9c\ x9d\ x9e\ x9f
\xa0\xal\xa2\xa3\xad\xab\xab6\xa7\xa8\xa9\ xaa\xab\xac\xad\xae\xaf
AXDO\XbTI\xb2\xb3\ xb4\ xp5\xb6\ xb 7\ xb8\ xb9\ xba\ xbb\ xbc\ xbd\ xbe\ xbf
\xc0\xc1\xc2\xc3\ xc4\ xch\ xco\ xc7\ xc8\ xc9\ xca\xch\xcc\xcd\ xce\xcf
\xd0\xd1\ xd2\xd3\ xd4\ xd5\ xd6\ xd7\ xd8\ xd9\ xda\ xdb\ xdc\ xdd\ xde\ xdf
\xe0\xel\xe2\xe3\ xed\ xe5\ xe6\ xe7\ xe8\ xe9\ xea\ xeb\ xec\xed\ xee\xef
AXFONXTINXT2AXTINXTAAXFEAXTO\NXT7\XTB\XTIO\xFa\xfb\ xfc\xfd\ xfe\xff"

ITO MOJKET BBITJISIZIETD 3Ty TAHHO, TIOCKOJIBKY TIEpe/T HaM ¥ GaiiThl (MaJeHbKIIE TieJTbIe
YHuCsIa), @ He CUMBOJIBI.
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NMpeo6bpasyem 6MHapHble fAaHHbIE
C noMmoubio Mmoayns struct

Kax Bor yske e, B Python comepskurest MHOKECTBO MHCTPYMEHTOB JIJIsST MAHUTTYJIH-
pOBaHUs TEKCTOM. IHCTPYMEHTHI [t GUHAPHBIX JAHHBIX TOPA3/I0 MEHee PacipocTpa-
Henbl. Cranzaprias 6ubamorexa CoIep:KUT MOLYIb Struct, KoTopsiit o6pabaTbiBaeT
nMaHHbIe aHamorndHo cmpyxmypam B C nim C++. C MOMOTITBIO 9TOTO MOJIYJIST BB MOJKe-
Te npeobpazoBaTh GUHAPHBIE IaHHBIE B CTPYKTYPBI IaHHbIX Python u Hao6oporT.

[TocMoTpuM, Kak OH paboTaer ¢ naHHbIMK U3 daiina ¢ pacimuperrnem PNG — pac-
[IPOCTPaHEeHHOTO (hopMarta n300pakeHN, KOTOPBII BBI MOJKETE BCTpeTuTh Hapsiy ¢ GIF
u JPEG. MbI HatnieM HeGOJIBITYIO TIPOTPAMMY, KOTOPas U3BJIEKAET NIUPUHY 1 BBICOTY
usobpakerus us ¢pparmenTa gaHHbix PNG.

HUcmosmnayem morotumn uznarensetBa O'Reilly — n3obpaskenne MageHbKOTO 0TO-
ngTa ¢ raaskamMu-6ycuramu (puc. 7.1).

O’REILLY"

Puc. 7.1. fonronat ot nsgatenbctsa O'Reilly

Maiin aToro nzobpazkenus ¢ pacumperrneM PNG nocrynet B « Bukureanus. Mol He Gy-
JIEM pacCMaTpUBaTh YTeHue (aiijia BIJIOTH /10 TJIaBbl 8, II09TOMY $ 3arpy3uJi aTOT (aii,
Harrcans HeGobITy 1o TPOTPaMMYy, KOTOPast BLIBOJWUT €T0 3HAYEHMST Kak GafiThI, 1 TPOCTO
HareyaTas 3HaueHust mepBbhix 30 6allT Kak 3HAYEHUS IePEMEHHON THTIA bytes Mo MeHu
data asist npumepa, kotopslii caepyet panee. (Crnerudukarus popmara PNG mpesrio-
JIaraet, 4To MMPWHA W BBICOTA XPAHATCS B MEPBBIX 24 HaiiTax, MOITOMY HaM MOKa 4TO
6oJIbIIE JAHHBIX U HE HY/KHO.)

>>> import struct

>>> valid png_header = b'\x89PNG\r\n\xla\n'

>>> data = D'"\x8IPNG\r\n\x1a\n\x00\x00\x00\rIHDR" + \
D"\x00\x00\x00\x9a\x00\x00\x00\x8d\ x08\x02\x00\x00\x00\xc0 "

>>> if data[:8] == valid_png_header:
width, height = struct.unpack('>LL", data[16:24])
print('Valid PNG, width', width, 'height', height)

. else:

print('Not a valid PNG')

Valid PNG, width 154 height 141
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ITOT KOJI JIeJIA€T CJIEYIONIee.

O TIlepemennas data comepxut nepsbie 30 Gaiir daitna PNG. I Toro 4ToObl pas-
MECTHUTH €€ Ha CTPAHUILE, 1 00beANHU [[Be OAUTOBBIE CTPOKHU C MOMOIIBIO OIlepa-
TOPOB + U \.

O Ilepemennas valid png_header comepKuT BOCBMUGANTOBYIO II0C/IEJ0BATENBHOCTD,
KoTOopas 00o3HavaeT Hauasro KoppekrHoro PNG-daiina.

O 3nauenue 1mepeMeHHoi width ussiexkaercs us 16—20-ro 6aiiToB, a mepeMeHHO
height — u3 Gaiitos 21-24.

>LL — aT0 cTpoKka hopMara, KOTopast ykasbiBaeT hyHKIMN unpack (), Kak HHTepIIpe-
THPOBATH BXOHBIE TTOCAEIOBATETBHOCTH OaliTOB U TPe0OPa3oBaTh MX B TUITHI TAHHBIX
Python. PaccMoTpuum ee neTambiee:

Q CcHUMBOJ < 03HAYaeT, UTO 1LleJIble Yncia Xpauarcs B popmare big-endian (obpamiviii
nopsdox 6aiimos);

Q KasKbIil cMMBOJI L onpeziensieT yerbipexbaiiTHoe 1ejioe 4ucsio Tuma unsigned long.

Bbl MOJKeTe TIPOBEPUTDH 3HAUEHME KAJKIOTO YeThIPeXOailTHOrO Habopa Hermocpe/-
CTBEHHO:

>>> datal[16:20]

b"\x00\x00\x00\x9a"
>>> data[20:24]0x9%
b"\x00\x00\x00\x8d"

Y 1esbix grces ¢ 06paTHBIM HOPSIAKOM GANTOB ryIaBHBIN GAallT pacrosaraeTcs
CJIeBa. HOCKO]Ibe 3HAaUYCHUA IMUPUHBI 1 JJIUHBI MEHDBIITE 255, OHUM yM€IIAaloTCA B 110~
cemHmit GallT KAKIOI MOCTeOBATENPHOCTH. BB MOKeTe YyOETUTHCS B TOM, UTO ITH
mecTHagaTepruIHbie 3HAYCHUA COOTBETCTBYIOT OKUAAEMBIM NE€CATUYHDBIM 3Ha4e-
HUAM!

>>> (1x9a
154
>>> (x8d
141

Eciit BbI XOTHTE OTTIIPABUTD MX B TIPOTUBOIOIOKHOM HATPABICHUH U TIPe0OPa3soBaTh
nanHbie Python B Gaiirer, ncroabsyiite GhyHKIUIO pack () MoyJist struct:

>>> import struct

>>> struct.pack('>L", 154)
b"\x00\x00\x00\x9%a"

>>> struct.pack('>L", 141)
b"\x00\x00\x00\x8d"

B rabu. 7.5 1 7.6 nokasaubl crienndukaTopsl hopmara st pyHKimii pack () m unpack ().
Crermnduraropsr mopsizika 6afiToB pacosaraioTcst MepBHIMHU B CTPOKE (hopMmara.
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Ta6nuua 7.5. Cneundukatopbl nopsaaka 6antos

CneuundukaTtop Mopsipok 6aiiToB
< MpsiMoii NopsiAOK
> O6paTHbI Nopsiaok

Ta6nuua 7.6. Cneyndurkatopbl popmaTa

Cneundumkatop OnucaHue KonuuecrtBo 6aiiToB
X MponyctuTb 6anT 1
b 3HaKoBbIl 6alT 1
B be33HakoBbIl 6alT 1
h 3HaKoBOe KOpPOTKOe Lenoe 2
uncno
H Be33HakoBOe KOpOTKOe Lienoe 2
uncno
i 3HaKoBOe Liefioe Yncnio 4
I Be33HakoBoe Lenoe uncno 4
| 3HaKoBOe ANNHHOE Lienoe uncno |4
L Be33HakoBoe AnvHHOE uenoe 4
uncno
Q bes3HakoBoe o4yeHb AJIMHHOE 8
Lesnoe 4ncno
f Yncno ¢ nnaBatoLLen TOYKOM 4
d Yuncno ¢ nnaBatoLLen TOUKOM
[IBOVIHOM TOYHOCTM
p CYeTymK 1 CUMBONBI 1 + count
S CumBOnbl count

CriertnpuKaTOpBI THUIA CJIEAYIOT 32 CUMBOJIOM, YKa3bIBAIOIIIM TTOPSIOK GaliTOB.
[Tepem M00BIM CTIENUMUKATOPOM MOJKET CIEMOBATH YHCIO, KOTOPOE YKA3BIBAET KOJIH-

4eCcTBO; 3alMCh 5B aHajiornyHa 3arucu BBBBB.
Bbl MokeTe ncrorb30BaTh MperKe CUeTINKA BMECTO KOHCTPYKITMH > L:

>>> struct.unpack('>2L", data[16:24])

(154, 141)

MbI ncnosbzoBaiu pasbuenue datal16:24], 4To0Obl TOJTYYUTh HEMOCPEACTBEHHO
uHTepecyiomue Hac 6aiiTer. MBI Takske MOTJIH T06aBUTH CTIETIN(MUKATOP X, YTOOI TIPO-

ITYyCTUTb HEMHTEPECHDbIE YaCTU:

>>> struct.unpack('>16x2L6x", data)

(154, 141)
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JTa CTpPOKA O3HAYAET:
UCII0/Ib30BaTh (hOpMAT ¢ 0OPATHBIM MOPIAKOM 6aiiToB (>);
nponyctuth 16 Gaiit (16x);

poyecTb 8 GailT — nBa Ge33HAKOBBIX AJUHHBIX IeJIbIX yrcia (2L);

(OO ORNGC)

PONYCTHUTD rocjennue 6 6aiT (6x).

Apyrue MHCTpyMeHTbI ANs paboTbl
C 6MHapPHbLIMU AAHHBIMMU

HEKOTOPHC CTOPOHHUE TTaKEThI C OTKPBITHIM NCXOHBIM KOIOM YaCTO Ipe/ijiaraioT CJaemay-
onme 6otee JA€KJIapaTUBHbIE CI0COOBI oIpe/iesIeHr:A U N3BJICYCHUA 6I/IHapHI)IX JIaHHDBIX:

O bitstring (http://bit.ly/py-bitstring);
O construct (http://bit.ly/py-construct);
O hachoir (http://bit.ly/hachoir-pkg);
O binio (http://spika.net/py/binio/).

B npunosxkennu I' copepskaTcsd WHCTPYKIIMU O TOM, KaK 3arpy3UTh U YyCTAaHOBUTH
BHEIITHUE TTaKeThl BPo/ie 9THX. [|J1d cireyionero npuMepa BaM Hy>KHO YCTAHOBUTH TTAKET
construct. Bot Bce, uTo BaM HEOOXOIMMO CIe/1aTh;

$ pip install construct

Bor tak MoskHO u3BJeub uamepetns: PNG u3 naieii crpoku 6aiitos data ¢ HOMOIbI0
makera construct:

>>> from construct import Struct, Magic, UBInt32, Const, String
>>> # a[anTupoBaHo W3 Kofa no aapecy https://github.com/construct
>>> fmt = Struct('png',

Magic(b'\x89PNG\r\n\xla\n"),

UBINnt32('length'),

Const(String('type', 4), b'IHDR")

UBInt32('width"),

UBInt32( 'height")
. )
>>> data = b'\x89PNG\r\n\x1a\n\x00\x00\x00\rIHDR" + \

D" \x00\x00\x00\x9a\x00\x00\x00\x8d\ x08\x02\x00\x00\x00\xc0"
>>> result = fmt.parse(data)
>>> print(result)

Container:
length = 13
type = b'THDR'
width = 154
height = 141

>>> print(result.width, result.height)
154, 141
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NMpeo6bpasoBaHue 6aiTOB/CTPOK
¢ noMoubro PpyHKUMM binascii()

CrangapTHbIil MO/LYJIb binascii comep:KUT yHKIINY, KOTOPbBIE TIO3BOJISIIOT BAM KOHBEP-
TUPOBATH TaHHbBIC B 6HHaprIﬁ BU/I 1 B Pa3JIMYHBIC TIPEACTABJICHWA CTPOK: MIECTHA/IIAaTE-
puuHoe (¢ ocHoBaHUeM 16), ¢ ocHOBarMeM 64, uuencoded u sip. Hampumep, B ciiemyiomnieM
CHWUIITIETE BBIBE/IEM Ha 9KPaH BOCbMUOATOBBIN 3ar0/0BoKk PNG Kak mocJieioBaTesib-
HOCTb IIECTHA/IIIATEPUYHbIX 3HaUeHN T BMecTO cMecu cuMBoJIOB ASCII u yrpaBiistioniux
noceoBaTeIbHOCTEN Biga \ X XX, KoTopbie Python ucnosbsyer misa orobpaskenus 6ati-
MOBHLX TIEPEMEHHBIX:

>>> import binascii

>>> valid_png_header = b'\x89PNG\r\n\xla\n'

>>> print(binascii.hex1ify(valid_png_header))
b'89504e470d0alala’

B aipyryto cTopoHy 310 TOKE paboTaer:

>>> print(binascii.unhexlify(b'89504e470d0alala’))
D" \x89PNG\r\n\xla\n'

buToBble onepaTopbl

Python npegocTasJisier meno4ncaeHHbIe OIIepaTopbl, paboTalonue Ha ypoBHEe OMTOB, X
amnasorn umelorcs B a3pike C. B Tabor. 7.7 mokasanbl OHU BCe, a TaKKe IPUMEPDI UX HC-
MOJTb30BAHMST JITTS TIEJTBIX YMces a (B IeCATUYHON CUCTeMe CYMCITICHNS 5, B IBOMYHON —
0b0101) u b (B mecsarnunoii cucreme curciaenus 1, B gpornunoit — 0b0001).

Ta6nuua 7.7. LlenouncneHHble onepauuy ons ypoBHs 61ToB

Onepatop OnucaHue Mpumep AecAaTnuHbIN | [IBOMYHDbIN pe3ynbTat
pesynbrar

& Jlornyeckoe U a&b 1 0b0001

| Jlornueckoe NN alb 5 0b0101

A Wckntovatowee NN a”b 4 0b0100

~ MHBepcusi 6rtoB ~a ) [lBonyHoe npeacTasneHune

3aBMCUT OT pasMepa Tuna int

<< CaBsur BneBo a<<l1 10 0b1010

>> Cpsur BrnpaBo a<<l1 2 0b0010

ITU OMEPATOPBI TIOXOKU HA OTIEPATOPHI 15T PabOTHI ¢ MHOKECTBAMH, TTOKa3aHHbIe
B riase 3. Oneparop & Bo3BpalaeT GUTh, KOTOPbIE OJMHAKOBBI B 000X apryMeHTax,
a 0Teparop | Bo3BparaeT OMTLHI, KOTOPbIe YCTAHOBIEHBI B 000X aprymenTax. Omepa-
TOP * BO3BpAIaeT GUTHI, KOTOPbIE YCTAHOBIEHBI B OJIHOM WU B IPYTOM apryMeHTe, HO
He B HUX 06oux. Onepatop ~ obpalaer mopsagok 6aiiToB B OJJHOM apryMEHTE, OH TAKKe
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U3MEHsIeT 3HAK, HOCKOJIbKY CTapUIMd GUT 11€JI0T0 YMcia YKasbiBaeT Ha ero sHak (1 osHa-
YaeT «<MUHYC») B apughmemure 0onoJHUmessHblx K0008, KOTopas CIIOJIb3yeTCs BO BCEX
COBpPEMEHHBIX KOMIIbloTepax. OnepaTopbl << U >> HPOCTO CMENIAIOT OUTHI BJIEBO WU
BpaBo. CABUT BJI€BO HA OAMH OUT aHAJOTMYEH YMHOKEHMIO HA 2, a CIBUT BIPABO —
JIeJICHITO Ha 2.

ynpaXHeHus

1. Cospaiite crpoky Unicode ¢ umenem mystery u npucsoiite eii sHayenue ' \U0001f4a9".
BoiBeauTe Ha aKkpaH 3HadeHnue crpoku mystery. Haiiaure umst Unicode aist mystery.

2. 3akomupyiiTe CTPOKy mystery, B 9TOT pa3 ¢ ucnoJsb3zoBanuemM koauposku UTF-8,
B IIEPEMEHHYT0 THTIA bytes ¢ nMeHeM pop_bytes. BeiBeuTe Ha aKpaH 3HAUEHME TTEpe-
MEHHOH pop_bytes.

3. Ucnomsays konuposky UTF-8, nexoaupyiite mepemeHHy0 pop_bytes B CTPOKy
pop_string. BeiBemuTe Ha aKpaH 3HAUEHMe TIepeMeHHOIT pop string. PaBuo s ono
3HAUYEHUIO ITepeMeHHOI mystery?

4. 3anuumure cjaeryioliee CTMXOTBOPEHHE € [IOMOIIBIO CTaporo cTus (hOpMaTUPOBAHUS.
[ToxcraBbTe cTpoku 'roast beef', "ham', "head' u 'clam' B 3Ty CTPOKY:

My kitty cat Tikes %s.

My kitty cat Tikes %s.

My kitty cat fell on his %s
And now thinks he's a %s.

5. 3amnummre cjeayolee MucbMo 110 (GopMe ¢ TTOMOIIbI0 (OPMATHPOBAHISA HOBOTO
cruiig. CoxpaHure CTPOKY 110/ uMeHeM letter (9TO UM Bbl UCIIOJIb3YETE B CJIEILY-
OIeM YITPOKHEHNN )

Dear {salutation} {name},

Thank you for your Tetter. We are sorry that our {product} {verbed} in your
{room}. Please note that it should never be used in a {room}, especially
near any {animals}.

Send us your receipt and {amount} for shipping and handling. We will send
you another {product} that, in our tests, is {percent}% less likely to
have {verbed}.

Thank you for your support.

Sincerely,

{spokesman}

{job_title}

6. CoszpaiiTe cjioBapb ¢ UMEHEM 'esponse, UMEIOIIN I 3HaU€HUsI JIJis1 CTPOKOBBIX KJI0Yei
'salutation’, 'name’, 'product’, 'verbed' (mporresainee BpeMst ot riiarosia verb), ' room’,
‘animals’, "amount’, 'percent’, 'spokesman' u 'job _title'. BolBeuTe Ha aKpaH 3HaUCHUE
repeMeHHo letter, B KOTOPYIO MO/ICTABIEHBI 3HAYEHUST U3 CJIOBAPSI Mesponse.
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7.

10.
11.
12.

I[Tpu paboTe ¢ TEKCTOM BaM MOIYT IIPUTOANUTHCS PETYJISPHbIE BhIpaskeHust. Mbl Boc-
[OJIb3YEMCSI UMK HECKOJIBKUMU CIIocobaMK B CIeAyIoleM npuMepe Tekcra. [lepern
Bamu cruxorsopenue Ode on the Mammoth Cheese, nanucannoe J[xxeiimcom Makut-
taiipom (James MclIntyre) B 1866 romxy Bo ciiaBy rosioBku cbipa Becom 7000 dyHTOB,
KoTopast ObiTa caemada B OHTApHO W OTIIPABJIEHA B MEKIYHAPOAHOE MyTEIICCTBHE.
Ecim He XOTHTE BBOANTD 3TO CTUXOTBOPEHHE IIEJIMKOM, UCIIOJIb3YiiTe CBOM JIIOGUMBbIIA
ITOMCKOBUK U CKOITUPYITE €ro TEKCT B iporpammy. Vi cKonmupyiiTe ero U3 npoekTa
«Tyrenbepr» (http://bit.ly/mcintyre-poetry). Hasoswure ciieyionyio cTpoky mammoth:

We have seen thee, queen of cheese,
Lying quietly at your ease,

Gently fanned by evening breeze,

Thy fair form no flies dare seize.

A1l gaily dressed soon you'll go

To the great Provincial show,

To be admired by many a beau

In the city of Toronto.

Cows numerous as a swarm of bees,

Or as the Teaves upon the trees,

It did require to make thee please,
And stand unrivalled, queen of cheese.
May you not receive a scar as

We have heard that Mr. Harris

Intends to send you off as far as

The great world's show at Paris.

0f the youth beware of these,

For some of them might rudely squeeze
And bite your cheek, then songs or glees
We could not sing, oh! queen of cheese.
We'rt thou suspended from balloon,
You'd cast a shade even at noon,

Folks would think it was the moon
About to fall and crush them soon.

VIMmiopTupyiite MO JIb re, 9T0ObI HCIIOJIb30BATh (DYHKIMN PETYISPHBIX BhIPAsKEeHUI
B Python. Ucnomnnayiite dyukmmio re. findall(), 4To6bI BLIBECTH Ha 9KPaH BCE CJIO-
Ba, KOTOPbBIE HAYMHAIOTCST C GYKBBI «C».

Haiigure Bce ‘{eTI)IpeX6yKBeHHbIe CJIOBA, KOTOPbI€ HAYMHAIOTCS C 6yKBI)I <«C».
Haiinure Bce CJIOBA, KOTOPbIE 3aKaHUYNBAIOTCS Ha 6yKBy «T».
Haiigure Bce CJIOBa, KOTOPbIE COAEPIKAT TPU I'/TaCHbIE ITOAPA/L.

Vcnombayiite Mmetos unhex11fy 7ist TOro, 9To6BI Tpeobpa3oBaTh IMEeCTHAIATECPUIHY IO
CTPOKY, CO3JIaHHYIO ITyTeM 0OBEANHEHUS IBYX CTPOK, UTO MO3BOJINIIO € PA3MECTHUTh-
¢4 Ha CTpaHulle, B IepeMeHHyI0 Tulla bytes ¢ umenem gif:

'47494638396101000100800000000000F FF 219" +
'0401000000002c000000000100010000020144003b"
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13.

14.

Baiitel, comepskaniuecs B iepeMeHHO g1 T, OTpeiesisTioT OJHOIITKCENIbHBII TPO3pay-
ubrit GIF-daitn. 9ToT hopMar sABIsIeTCS OJHUM M3 CAMBIX PACIIPOCTPAHEHHBIX.
Koppexkrubiii daiin popmara GIF naumnaercs co crpoku GIF89a. ABisgercs am atot
(aiisn KOppeKTHbIM?

IMupuna daiina popmara GIF sBisiercs mecTHAAATUOUTHBIM [[EJIBIM YHCIIOM C 00-
PATHBIM TIOPSIIKOM GAfiTOB, KOTOPOE HAYMHAETCST CO cMertenust 6 6aifT. Ero BoicoTa
HMeEeT TaKOH jKe pasMep 1 HadMHAETCsT Co cMernennst 8 Gaiit. VI3BiexnTe 1 BHIBEITE
Ha 9KPaH 9T 3HAUEHWUSI /I repeMeHHo gif. PaBubl i onm 17



[laHHbIe AO0/1KHbI
Kyaa-To nonagathb

Orpomuast ommubKa — AeIaTh BRIBODL, HE IMesT
HeoOXoAUMOI MH(MOPMALINH.

Apmyp Konan Jloiinw

AKTUBHas IporpaMMa paboTaeT ¢ JaHHBIME, KOTOPbIE XPAHSITCS B 3alIOMUHAOIIEM
yerpoiictse ¢ npousBosibHbIM gocTyiioM (Random Access Memory (RAM)). RAM —
04€eHb GBICTPast MAMSITH, HO OHA JIOPOTa U TPEOGYET MOCTOSTHHOTO MU TAHU; €CITH TATAHNE
[IPOMAJIET, TO BCE JaHHbIE, KOTOPbIE B HEll XpaHsTCst, OyayT yrepsinbl. JKecTKue aucku
MeJIJIEHHEE OTIEPATUBHON TAMSITH, HO OHU OOJiee EMKUE, CTOSIT JIETIEBJIE i MOTYT XPAaHUTh
JIAHHBIE JTasKe TIOCTIE TOTO, KaK KTO-TO BBIIEPHET MHYP TuTanus. [loatomMmy MHOTO ycuimii
[IPU CO3/IAaHUU KOMITBIOTEPHBIX CUCTEM HAINPaBJIEHO Ha TIOUCK JIYYIIeT0 COOTHOIIEHMS
MEKIy XpaHeHIeM JIaHHBIX Ha JIFICKe U B ONepaTUBHON maMaTh. Kak mporpaMMucTam,
HaM HY’KHA CmouKocmy: XpaHeHre 1 MoJydeHne JaHHBIX ¢ TOMOIIBIO 9HEPrOHe3aBUCH-
MBIX Me/[1a BPO/I€e IMCKOB.

ITa TJIaBa MoCBsIleHa Pa3HOOOPa3HbIM CIIOCOOaM XPAHEHUs! JaHHBIX, KayK/bIi 13
KOTOPBIX OTITUMHU3WPOBAH [IJIST PA3HBIX TIeJIel: TIIOCKUM (halijiaM, CTPYKTYPUPOBAHHBIM
(aitmam u Gasam pauubix. Onepaiuu ¢ hailTaMu, He Kacarolrecs: BBOJa-BbIBOA, pac-
cMaTtpuBaiotces B paszene «Daiinbiy» riasbt 10.

B 370l rnaBe Takke 6yayT nokasaHbl NepBble NPUMEPbI UCMOJIb30BaHMS HECTAaHAAPTHBLIX MOAYen
Python — pa-aa, 3T0T KO He BXOAWT B CTaHAapTHble 6nbnnoTtekmn Python. Bel MoxeTe 6e3 0cobbix
npobnem yCcTaHOBUTL MX C MOMOLLBIO KOMaHAbl pip. Bonee noapobHo 06 Mcnonb30BaHUK 3TUX
MOAYNe Bbl MOXETE NPoYMTaTh B NPUIOXKEHUM T.

Beoa nHcpopmauum B chansbl
M ee BbiBOo4 U3 HUX
CaMmblil IPOCTOil IpUMEP CTOMKOIr0 XpaHUIUILA — 9TO CTapblil ZOOPBII (aiiy, nHOrIa

€ero ellle Ha3bIBAIOT NA0CKUM (patitom. OH mpecTaBisieT cob6ol MOcae[0BATEIBHOCTD
6aiiToB, KOTOPAst XPAHUTCST O] UMeHeM (patina. Bl cuumuvieaeme nauubie u3 daiiaa



Bsoa nHbopMaumun B daiinsl 1 ee BbIBOA U3 HUX 211

B aMATh U 3anucbiéaeme NaHHble U3 NaMaT B (aiin. Python mossosser nenars 510
JI0BOJIbHO JieTko. Onepariuu ¢ ¢aiiylaMu, TPUCYTCTBYIONINE B 3TOM SI3bIKE TIPOTPAMMU-
pOBaHI/IF{, 6bIJII/I CMO]ICJII/IPOBHHBI Ha OCHOBE€ 3HAKOMbIX 1 HOHyjIﬂprIX aHaJIoTrOB, UMe-
ronfuxcst B Unix.

Hepezl TEM KaK 4TO-TO 3aIllUCaTb B (I)afm NJIN CHUTAThb U3 HETO, BaM Hy)KHO OTKprTb
€ero:

fileobj = open(filename, mode)

Kpatko nosicuio pparMenTbl 9TOro Bbl30Ba:
O fileobj — aT0 06BEKT (haiisna, Bo3BpaliaeMblil pyHKIIeN open();
O filename — 9TO CTPOKAa, IIpeACTaBJIAIOmas coOO0I uMs (Baiiia;

O mode — 3TO CTPOKA, yKa3bIBarolas Ha TUI (aiija 1 1eHCTBUS, KOTOPbIE BB XOTUTE
HaJ{ HUM [IPOM3BECTH.

[TepBast 6yKBa CTPOKM Mode YKA3BIBAET HA ONEPALUUIO:
O r o3HAYaeT YTEHUE;

O wosHauaet 3anuch. Ecim paiiia He cyrectByer, oH Oy/er cosna. Eciu daii cyie-
CTBYET, OH OYJIET TIepe3anucan;

Q x 03HaYaeT 3aInch, HO TOJIHKO ecyin (haiijia ele He CYIeCTBYET;

Q a osnauaer nobaBJeHNe TaHHBIX B KOHel (aiiia, eci OH CYIIECTBYET.
Bropas 6yksa crpoku mode ykasbiBaeT Ha mun (aiiia:

O t (um HMYEero) o3HavyaeT, uTo (hailJl TEKCTOBBII;

O b osHauaer, 4to (haiin OUHAPHBI.

[Tocsie oTRpBITHA (haiiia Bbl BbI3bIBaeTe GYHKITUHN JIJIST UTCHWS VIV 3aMTACH TAHHBIX,
OHU GY/IyT MOKA3AHbI B CJAEAYIONIIX TPIMEPaX.

Haxomnerr, Bam HY>kHO 3axpvims daii.

Coznaaum daiis, copepkalinii oJHy CTPOKY, B OZHOH IIpOTpaMMe U CYUTAEM €ro
B JIPYTOM.

3anucb B TEKCTOBbIN pann
Cc noMoubro PyHKUMUM write()

ITo xakoii-To mpuYMHe CyIIeCTBYET He TaK YK MHOTO JINMEPUKOB O CIIEINATbHON TeOPUU
OTHOCHTEJbHOCTU. B KauecTBe NCTOUHNKA JAHHBIX IIPUJIETCS UCITOTb30BaTh BCETO O/IMH:

>>> poem = There was a young lady named Bright,
Whose speed was far faster than Tight;
She started one day
In a relative way,

... And returned on the previous night."'"’

>>> Ten(poem)

150
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Cuieyroruii KoJ[ 3alIMChIBAET 3TO CTUXOTBOpeHUeE B aiis 'relativity' ¢ momoribio
BCETO O/IHOTO BBI3OBA:

>>> fout = open('relativity', 'wt")
>>> fout.write(poem)

150

>>> fout.close()

Oyukiust write() Bo3BpalaeT YCIo 3anucantbix 6aiitoB. OHa He N0OABJISIET HI-
KakuX pobGesioB Wik CUMBOJIOB HOBOM CTPOKH, Kak 970 AesaeT ¢pyHukims print (). C mo-
MOIIBIO (DYHKITUH print () BBl TAaK;Ke MOXKETE 3alUChIBATD TAHHBIE B TEKCTOBBIN (haiiir:

>>> fout = open('relativity', 'wt")
>>> print(poem, file=fout)
>>> fout.close()

Orcioia BO3HUKAET BOIIPOC: KaKy1o (DyHKIIMIO UCIT0JIb30BaTh — write() uiamprint()?
[To ymosuanuio hyHKIws print () gobasssier mpobest mocsie Kaxkaoro apryMeHTa u CUM-
BOJI HOBOI CTPOKM B KOHIE. B mpezbiayiieM mpuMepe oHa go0aBuia CUMBOJI HOBOI
crpoku B daiia relativity. [lus toro utobsl pyukims print() paborana Kak hyHKIMs
write(), mepenaiiTe el [Ba CJAEAYIOMINX apPIyMEHTa:

O sep (pasjeruTe b, 10 yMOIYaHHIO 5TO mpobert, ' ');
O end (cuMBoJ KoHIIA (haiia, IO yMOIYAHUIO HTO CUMBOJI HOBOI CTPOKH, '\n").

OyuKIwmsg print () UCIONb3yeT 3HAYEHUS 110 YMOJIYaHUIO, €CJIM TOJIBKO BbI HE Iepe-
JaauTe eif 4To-To erte. Mbl epeiajinM eii Iy cTble CTPOKU, YTOOBI OABUTD BCE JIUIITHUE
Jeraj, 00bIYHO fobasisieMble (hyHKIMe print():

>>> fout = open('relativity', 'wt')
>>> print(poem, file=fout, sep="", end="'")
>>> fout.close()

Ecnu ncxomnas CTPOKa 6OJII)U_I3.${, Bbl MOJKETE 3alliCbIBaThb B (1)8.171.71 ee (bpaI“MeHTI)I 10
TEX IOP, MOKa HE 3all1IIeTe €€ BCIO:

>>> fout = open('relativity', 'wt")
>>> size = len(poem)
>>> offset = 0
>>> chunk = 100
>>> while True:
if offset > size:
break
fout.write(poem[offset:offset+chunk])
offset += chunk
100
50
>>> fout.close()
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Iror ko 3amucan 100 cuMBOJIOB 3a IIEPBYIO MOTBITKY ¥ TTOcjaeaHne 50 CUMBOJIOB —
3a cJIeIyIoNIyIo.

Ecom daiin relativity Ham oueHb IOPOT, TPOBEPUM, CIIACET JIK PEKUM X OT €ro Iepe-
3aIMCHIBAHUS:

>>> fout = open('relativity', 'xt")
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
FileExistsError: [Errno 17] File exists: 'relativity'

BbI MOKeTe CIIOIb30BaTh 9TOT KO BMECTE ¢ 00pabOTYMKOM UCKIIOUEHNI:

>>> try:
fout = open('relativity', 'xt')]
fout.write('stomp stomp stomp"')
. except FileExistsError:
print('relativity already exists!. That was a close one.")

relativity already exists!. That was a close one.

CumnTbiBaeM flaHHbIe U3 TeKCTOBOro gamna
c nomowbto pyHkumnu read(), readline() m readlines()

Bol MoeTe BbIzBaTh (yHKIHUIO read() Ge3 apryMeHToB, 4TOOBI IPOTJIOTUTH BeCh (haii
eTMKOM, KaK TIOKA3aH0 B CIEAYIONIEM TpuMepe. ByabTe 0CTOPOIKHBI, IEast ITO € KPYTI-
HBIME (haiinamu, daiin pasmepom 1 Toaiit morpebut 1 T'6aiiT mamsiTi:

>>> fin = open('relativity', 'rt' )
>>> poem = fin.read()

>>> fin.close()

>>> Ten(poem)

150

Bbl MozkeTe ykazaTh MaKCUMaJIbHOE KOJIMYECTBO CUMBOJIOB, KOTOPOe (hyHKIms read()
BepHeT 3a oinH BbI30B. /laBaiiTe cuntbiBarh 110 100 cMBOJIOB 32 pa3 M MPUCOEANHSATD
KaKIBIH hparMeHT K CTPOKe poem, UTOOBI BOCCO3ATH OPUTHHAT:

>>> poem =
>>> fin = open('relativity', 'rt' )
>>> chunk = 100
>>> while True:

fragment = fin.read(chunk)

if not fragment:

break
poem += fragment

>>> fin. close()
>>> Ten(poem)
150
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ITocJie TOro Kak Bbl cCUMTaIU BeCh (hailJ1, aibHeline Bhi3oBbl hyHKIUHU read() OymayT
BO3BpAILATh IIYCTYIO CTPOKY (' '), KoTopas Oyer oleHeHa Kak False B mposepke if not
fragment. ITo TO3BOJIUT BLIATH U3 IUKIa while True.

Bl Takske MOsReTe CYUTBHIBATD (DA TIO OJTHON CTPOKE 32 pa3 € MOMONIBIO (DYHKITHT
readline(). B caeayroteM mpumepe Mbl OyeM MPUCOEANHITH KasKIYI0 CTPOKY K CTPOKE
poe, 4TOOBI BOCCO3AaTh OPUTHHAJL

(]

>>> poem =
>>> fin = open('relativity', 'rt' )
>>> while True:
line = fin.readline()
if not Tine:
break
poem += line

>>> fin.close()
>>> Ten(poem)
150

Jl71st TexkcToBOTO (haiina Jaske mycras CTPOKA UMeeT JITHY, paBHYT0 1 (CHMBOJI HOBOIA
CTPOKN ), TaKasi CTpoKa OyzeT cuntarbest True. Korma Bech daiin Oyaer cuntan, GyHKITHS
readline() (kak u bymHKIwms read()) BO3BPATUT MYCTYIO CTPOKY, KOTOPast OYET CIUTATH-
cda False.

CamMblii IPOCTON €IOCO0 CYNTATh TEKCTOBBIN (haill — UCIIOAb30BAThH UMEPAMOP.
OH Oy/ieT BO3BpaIaTh 110 OJHOU CTPOKE 3a pas. ITOT IPUMEP TOXO0K Ha MPEIbIIYIINI,
HO KOJ/Ia B HEM MEHbIIIE:

>>> poem =
>>> fin = open('relativity', 'rt' )
>>> for Tine in fin:

poem += line

>>> fin.close()
>>> Ten(poem)
150

Bo Bcex npeapiaynux npuMepax B pesyJbTare 10oJydajach oJHa CTPOKa poem
Oyuxkius readline() cYUTHIBAET MO OMHON CTPOKE 32 Pa3 M BO3BPAIIAET CITHCOK THX
CTPOK:

>>> fin = open('relativity', 'rt' )
>>> Tines = fin.readlines()
>>> fin.close()
>>> print(len(1ines), 'Tines read")
5 Tines read
>>> for Tine in lines:

print(Tine, end="")
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There was a young lady named Bright,
Whose speed was far faster than Tight;
She started one day

In a relative way,

And returned on the previous night.>>>

Mbo1 ykazasu pyHKimy print () He 100aBJIATH aBTOMATUIECKU CUMBOJIBI HOBOI CTPO-
KU, IIOCKOJIbKY IlepBble YeTbIpe CTPOKU caMM UX UMeIoT. B 1nocienneil ctpoke aToro
CUMBOJIA He GBIIT0, UTO 3aCTABIJIO MHTEPAKTUBHOE MTPUTIIATIEHITE TTOSTBUTHCS CPa3y TTOCTE
IIOCJIe/IHEN CTPOKH.

3anucbiBaeM AaHHble B 6MHapHbIA pain
C noMoLbro PyHKUMM write()

EcJiu BbI BKJIIOUMTE CUMBOJI 'b' B CTPOKY pedcuma, haitn 6yper OTKPhIT B OMHAPHOM
peskume. B aToM cirydae Bbl BMECTO UTEHUST U 3alIUCH CTPOK Oyaere paboraTh ¢ Gaii-
TaMU.

VY Hac 11o/1 pyKoil HeT GHHAPHOTO CTUXOTBOPEHUS, IOATOMY MBI TIPOCTO CTeHEPUPYEM
256 6aiitoBbIX 3HaYeHuit ot 0 710 255

>>> bdata = bytes(range(0, 256))
>>> len(bdata)
256

OtrpoeM aii ji7ist 3arucy B GUHAPHOM PEKUME 1 3AITUIIIEM BCe TAHHBIE CPasy:

>>> fout = open('bfile’, 'wb")
>>> fout.write(bdata)

256

>>> fout.close()

U BHOBB (hyHKITHS Write() BO3BpAIaeT KOJMYECTBO 3aMUCAHHBIX 6aliTOB
Kak u B cirydae ¢ TEKCTOM, BbI MOJKETE 3aIIMChIBATH GUHAPHBIE IAaHHbIE (hPATMEHTAM:

>>> fout = open('bfile’, 'wb")

>>> size = len(bdata)

>>> offset = 0

>>> chunk = 100

>>> while True:
if offset > size:

break

fout.write(bdataloffset:offset+chunk])
offset += chunk

100
100
56
>>> fout.close()
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Yutaem 6uHapHbie pannbl
c noMouwbro pyHkuuu read()

ITO MPOCTO: BCE, YTO BaM HYKHO, — OTKPBITH (haiisl B peskrme 'rb':

>>> fin = open('bfile’, 'rb")
>>> bdata = fin.read()

>>> Ten(bdata)

256

>>> fin.close()

3akpbiBaeM ¢asibl aBTOMAaTUUYECKHN
C NOMOLLbIO KJ1IoueBoro cnosa with

Ecsm BB 3a0y1eTe 3akpbiTh 3a c060ii daii, ero sakpoer Python mociie Toro, kak 6yzer
y/laJieHa TTOCJIeTHSIS CChITTKA Ha Hero. JTO 03HAYAeT, UTO, €CJIN BRI OTKpoeTe aiia n He
3aKpOETE €T0 SIBHO, OH Oy/IET 3aKPBIT ABTOMATUYECKH 110 3aBepinernu pyHkim. Ho Bb
MOJKeTe OTKPBITh (haiiyl BHYTPU JJIUHHON (DYHKIIUU U Ja’ke OCHOBHOTO pasjiesia mpo-
rpamMbl. Daiisr 0KeH GBITh 3aKPBIT, YTOOBI BCE OCTABIITMECST OTIEPATIN 3ATTHCH OBLIH
3aBepIIeHBI.

¥ Python umerorcst menedaicepvt konmexcma Jist O4UCTKE 0OHEKTOB BPOJIE OTKPBITHIX
(haiinoB. Bbl MoskeTe UCTIOIB30BATh KOHCTPYKIIMIO With Bhpakenne as nepemeHHas:

>>> with open('relativity', 'wt') as fout:
fout.write(poem)

Bort u Bee. TTocsie Toro kKak 610K KO/Ia, PACTIOTIOKEHHBIN T10/] MEHEZKEPOM KOHTEKCTA
(B 9TOM cJlyyae OjiHa CTPOKA), 3aBEPIINTCS (MM HOPMAIbHO, WU IIyTeM TeHepaluu
HCKITIOYEH s ), haiin 6yeT 3aKPHIT aBTOMATUYECKH.

MeHsieM NoO3uLUIO
c nomolybro pyHkumm seek()

ITo mepe urenus u 3arucu Python orcseskuBaet Baiie mectornosoxkenve B aiiie. DyHK-
1usa tell() Bo3BpallaeT Balle TeKyIlee CMelleHre oT Hauasa daiina B 6aiitax. DyHkisg
seek () 1103BOJISIET BaM [IE€PEHUTH K JAPYTrOMY CMellleHUIO B (pailie. ITO 3HAYUT, UTO BaM
He 00s13aTeJIbHO YMTaTh KaxK bl 6ailT (aiiia, 4ToObl 100paThCs 0 MOCIEIHEr0, — BbI
MOJKETE UCIIOJIb30BaTh (DYHKITHIO Seek (), UTOOBI CMECTUTHCS K TIOCJIeTHEMY OailTy U cuu-
TaTh €TO.

[l npuMepa Bocnobayemcest 256-6aiiTHbiM GuHapHbIM (aiinom 'bfile’, KoTopbIil
MBI CO3/IaJTN paHee:
>>> fin = open('bfile’, 'rb")
>>> fin.tell()
0
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VcnosbayeM dyHKIwo seek (), 9To6bl epei T K mpemnocieaemy Gaiiry daiira:

>>> fin.seek(255)
255

CuntaeM Bce JaHHBIE OT TEKYIIEH MO3UINN /10 KOHTIa (haiia:

>>> bdata = fin.read()
>>> Ten(bdata)

1

>>> pdatal0]

255

Oymukiums seek () Takyke BO3BPAIIAET TEKYIIEe CMeIeHIe.
Boi takske MoskeTe BbI3BaTh (DyHKITHIO Seek (), TTepesiaB el BTopoii apryMeHT: seek (of fset,
origin):
O ecsu 3HaveHue origin pasHo 0 (110 YMOJYaHKIO), CMECTUThLC Ha 0ffset GallT ¢ Ha-
yasa Gaiia;
O ecJiu 3HaYeHKe 0rigin paBHoO 1, cMecTUTBCs Ha 0ffset GaiiT ¢ TeKylleil Ho3uInY;
O ecJiu 3HaYEHME Origin paBHO 2, CMECTUTBCS Ha 0ffset Oaiit ¢ KoHla (aiiia.
ITH 3HAYEHUS TaKyKe OIpe/leIeHbl B CTAHAPTHOM MOJIYJIE OS:

>>> qmport 0s
>>> 05 .SEEK_SET
0

>>> 0s.SEEK_CUR
1

>>> 0s.SEEK_END
2

B]IaFOI[apH 9TOMY Mbl MOKEM CUUTATDH HOC]IGI[HI/Iﬁ 6aIL/,IT Pa3HbIMHA CHOCO6aMI/I:
>>> fin = open('bfile', 'rb")
Opun GaiiT epe) KoHIOM (aiiia:

>>> fin.seek(-1, 2)
255

>>> fin.tell()

255

Cuuratp jlannble 10 KoHIa aiiia:

>>> bdata = fin.read()
>>> Ten(bdata)

1

>>> bdatal0]

255

BaM He Hy>HO BbI3biBaTh yHKUMIO tell(), uTobbl paboTana dyHkums seek(). A Tonbko xoTen no-
Ka3aTb, YTO 06e 3TN (PYHKLMM BO3BPALLAIOT OAMHAKOBOE CMELLEHWE.
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PaccMoTpum ciydail, Koria Mbl BbI3biBaeM (QYHKIMIO seek (), 4ToObl CMECTUTHCS
C TeKylIel O3UINH:

>>> fin = open('bfile', 'rb")
Cureyroruii mpuMep MepeHOCUT TO3UIIIO 3a 2 6aiiTa 10 KoHIA (aiiia:

>>> fin.seek (254, 0)
254

>>> fin.tell()

254

Temneps nepeiigem Briepes Ha 1 GaiiT:

>>> fin.seek(l, 1)
255

>>> fin. tell()

255

Haxkomer, cantaeM Bce gaHHbIe 10 KOHIIA datiia:

>>> pdata = fin.read()
>>> Ten(bdata)

1

>>> pdatal0]

255

Itu hyHKIUN Hanboree ToJIe3HbI Tpu padoTe ¢ GuHapHbIME (aitiamu. Bl MokeTe
HCIIOTBb30BATD MX U /15T PAOOTHI ¢ TEKCTOBBIMHE (haiiiaMu, HO ecain hailan comepRuT B cebe
He TOJIbKO ciuMBOJIbT (hopmaTta ASCIT (3aHUMATOIIIE 110 OHOMY OAiiTy B MaMsITH), BaM
OyeT TpyaHo onpenenuTs eMerenne. OHo Oy/IeT 3aBUCETh OT KOAMPOBKHU TEKCTA, CaMast
nonyastprast kogauposka (UTF-8) ucnosnbsyer pasnoe kojimuecTBo 6alTOB s pa3HbIX
CUMBOJIOB.

CTpyKkTypMpOBaHHbIE
TeKCToBble (haibl

JI1t POCTBIX TEKCTOBBIX (PaiijioB eIMHCTBEHHBIM YPOBHEM OPraHU3aluK SBJISETCS
cTpoka. Ho mHorma BamMm MokeT moHago6uThest 6oee CTPYKTYPUPOBAHHBIA (hailJr.
BBI MOJKETeE 3aXO0TETh COXpaHI/ITb JaHHbIC CBOeI‘/JI HpOFpaMMbI JJIA I[aﬂbHeﬁ]l[erO HNCIIOJIb-
30BaHUS WJIN OTTIPABUTD UX JIPYTOH ITpoTrpamMmme.

CymiecTByeT MHOKECTBO (POPMATOB, KOTOPBIE MOKHO Pa3JUUYUTD MO CJAELYIONIM
0COOEHHOCTSIM.

Q Pasdenumenv, cuMBoJl Bpoge Tabyaamuu ('\t'), sanaToii (', ') Wi BepTUKAIbHON

yeprouku ('|"). Ito npumep dhopMara co 3HAUCHUAMHU, Pa3/IeJCHHBIMU 3aIISATOMH,
(CSV).

O CumBoubl '<' U '>', okpysKatorue mezu. [Ipumepst BRarouaoT B cedbs XML u HTML.

O 3naxu npenuHanus. IIpumepom asisiercs JavaScript Object Notation (JSON).
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O Bnizenenne npobenamu. Ipumepom ssisercas YAML (4To B 3aBUCUMOCTH OT HC-
TouHHKa MoskeT o3Hayath YAML Ain’t Markup Language —«He g3bik pasmMeTKku»,
BaM IIPHETCS UCCIEI0BATH €T0 CAMOCTOSTEIHHO).

O IlIpouue daiiipl, HamrpuMep KOHPUTYPATMOHHBIE.

Kaskplii u3 917X (OpMaTOB CTPYKTYPUPOBAHHbIX (hailloB MOKET ObITh CUNTAH 1 3a-
MICaH ¢ TOMOTIBIO KaK MIHUMYM OJTHOTO MOyJist Python.

Ccsv

Daiisbl ¢ pasfeUTeNSIMU 9aCTO CIOIB3YIOTCS B KadecTBe hopmaTa 0OMeHa TaHHBIME
IS 9JIEKTPOHHBIX Tabu1 1 6a3 qanHbIX. Bl MoskeTe cuntath daitin CSV BpyuHyio, 110
OITHOU CTPOKE 32 Pa3, pasfiesisdsl KAKIYI0 CTPOKY Ha TIOJIs, PACCTABJISIS 3aIAThIe U [10-
GaBIIsIst pe3yIBTAT B CTPYKTYPY AAHHBIX BPOJIE CITUCKa WU coBapst. Ho yunmim perire-
HEIeM Oy/IeT HCTIOMB30BAThH CTAHIAPTHBIN MOLYJIb CSV, TIOCKOJIbKY MAPCHUHT 9THX (haiiios
MOJKET OKa3aThCsI CJIOKHEE, UeM BBl [yMaeTe.

O Hexkotopsie (haiiibl UMEIOT aTbTePHATUBHBIE PA3/IETUTENN BMECTO 3aTISATOM: CAMBIMU
MIOIYJIAPHBIMU ABJIAIOTCA ' | "1 "\t'.

O Hexkoropsle dailibl UMEIOT ynpasisiouue nociedosamenvrocmu. Ecii cuMBo-pas-
JIeJIATEIb BCTPEYAETCST BHYTPH TI0JIsI, BCE MOJIE MOJKET OBITh OKPYKEHO CUMBOJIAMHU
KaBbIUEK WJIV JKe TIepe/l HUM OYIeT HaXOAUThCS YITPABJISIONIast TOCIe[0BATEIBHOCTD.

O @aiipl UMEIOT pa3Hble CUMBOJIBI KoHITA cTpok. B Unix ncnossayercst "\n', B Micro-
soft — "\r \n', a Apple panbiiie npuMeHsiIa CUMBOJI '\r', HO Tellepb Iepelnia Ha
HCIIOJIb30Banue '\n'.

O B mepBoii cTpoke MOTYT COIepPsKaThCsI HA3BAHMUS KOJOHOK.

[[JISI HadaJjia B3IVIAHEM, KaK YU TaTb 1 3allMCbhIBATb CIIMCOK CTPOK, KaKad N3 KOTOPbIX
COZEPIKUT CIITMCOK KOJIOHOK:

>>> qmport csv

>>> yillains = [
['Doctor", "No'],
['Rosa’, 'Klebb'].
['Mister', 'Big'].
['Auric'. 'Goldfinger'],.

['Ernst', 'Blofeld'].

o ]

>>> with open('villains', 'wt') as fout: # MeHenxep KOHTeKCTa
csvout = csv.writer(fout)
csvout.writerows(villains)

ITOT KOJL CO3/IA€ET IIITh 3aIlUCE:

Doctor, No
Rosa,Klebb
Mister, Big
Auric,Goldfinger
Ernst,Blofeld
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Ternepsb monpobyem cuutath ux 06PaTHO:

>>> jmport csv
>>> with open('villains', 'rt') as fin: # MeHenkep KOHTEKCTa
cin = csv.reader(fin)
villains = [row for row in cin] # 3pecb UCNONb3yeTCA BKAYEHWE CMUCKA

>>> print(villains)
[['Doctor', 'No'], ['Rosa', 'Klebb'], ['Mister', 'Big'l,
['Auric', 'Goldfinger']., ['Ernst'. 'Blofeld']]

[ToymaiiTe HEMHOTO O BKJTIOUEHUSIX CITUCKA (B JIFDOOI MOMEHT BbI MOJKETE OOPATUTh-
cs1 K paszienty «BrirroueHus» raBbl 4, 4TOOBI BCIIOMHUTD CUHTAKCHUC ). MBI BOCITOJIB30-
BaJIMCh CTPYKTYPOIi, co3nanuoii pynkiuei reader(). OHa ycayskImBo cozpana B 00b-
€KTe Cin Psijibl, KOTOPbIe Mbl MOKEM U3BJIeUb C [IOMOIILIO IIUKJIa Tor.

Ucnonbays dynakimu reader () mwriter() ¢ X cTaHAAPTHBIMU OMITUSAMU, MBI [TOJTY -
YUM KOJIOHKH, KOTOPbIE Pa3/iesIeHbl 3allsITBIMU, U PSI/Ibl, Pa3jiesieHHble CAUMBOJIAMU IIepe-
BOJIa CTPOKU.

annbie MOTyT UMeTh popMaT CIMCKA cIoBapeii, a He ciucka crnuckos. CHoBa cuu-
TaeM daiir villains, B aTOT pa3 ucnoJib3yst HOBYIO (yHKIHIO DictReader() u yka3piBas
HMMeHa KOJIOHOK:

>>> qmport csv

>>> with open('villains', 'rt") as fin:
cin = csv.DictReader(fin, fieldnames=['first'., 'Tast'])
villains = [row for row in cin]

>>> print(villains)

[{'last': 'No', 'first': 'Doctor'},
{"Tast': 'Klebb', "first': 'Rosa'},
{*last': 'Big', 'first': 'Mister'},
{"Tast": 'Goldfinger", 'first': "Auric'},
{'Tast': 'Blofeld"', 'first': 'Ernst'}]

[Mepernumiem CSV-daiin ¢ momornibio HoBo# dhyHKIMK DictWriter(). Mpl TakKe BbI-
3oBeM (GyHKIMIO writeheader(), 4robbl 3amucaTh HAYAIbHYIO CTPOKY, COAEPIKALILYIO
“MeHa KoJIOHOK, B CSV-daiin:

import csv

villains = [
{'first': 'Doctor', 'last': 'No'},
{"first': 'Rosa’', 'last': 'Klebb'},
{'first': 'Mister', 'last': 'Big'},
{"first': "Auric', 'Tast': 'Goldfinger'},
{'first': 'Ernst', 'last': 'Blofeld'},
]

with open('villains', 'wt') as fout:
cout = csv.DictWriter(fout, ['first', 'Tast'])
cout.writeheader()
cout.writerows(villains)
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ITOT KOJt cozzraet aiin villains co cTPOKOIT 3arosI0BKa:

first,last
Doctor,No
Rosa,Klebb
Mister Big
Auric,Goldfinger
Ernst,Blofeld

Teneps cunraem ero oopaTo. Onyckas apryment fieldnames B Bbizose DictReader(),
MBI yKa3bIiBaeM (DYHKIIUW UCITOTh30BaTh 3HAUEHUs TIepBoii cTpokn daiima (first, 1ast)
KaK MMEHA KOJIOHOK 1 COOTBETCTBYIOIINE KIIOYU CJ0BaPSL:

>>> qmport csv

>>> with open('villains', 'rt') as fin:
cin = csv.DictReader(fin)
villains = [row for row in cin]

>>> print(villains)

[{'Tast': 'No', 'first': 'Doctor’
{"Tast": 'Klebb", 'first': 'Rosa’
{'last': 'Big', 'first': 'Mister'},
{'Tast': 'Goldfinger', 'first': 'Auric'},
{"1ast': 'Blofeld', 'first': 'Ernst'}]

1.
1.

XML

Daiibl ¢ pa3gesuTesIMI OXBAaTHIBAIOT TOJBKO /IBA M3MEPEHUST: PSIIbI (CTPOKH) U KO-
JIoOHKH (T10JI1 BHYTPU CTPOK). Eciii BB X0THTE 0OMEHMBATHCSA CTPYKTYPAMU JAHHBIX
MEJK LY TIPOrPaMMaMI, BaM HYKEH CITI0c00 KOAUPOBATh HEPAPXHUH, TTOCTIEA0BATETBHOCTH,
MHO’KECTBA U IPYTHE CTPYKTYPBI € TOMOIIBIO TEKCTA.

XML sBastetcst caMbIM U3BECTHBIM (hOPMATOM PaA3MEmKU, KOTOPBIA MOKHO TIPHMe-
HSTB B 9TOM cJyydae. /lyisi pasjiesieHust JaHHbIX OH MCIIOJIb3YeT meeu, KaK MOKa3aHo
B careyiorieM mpuMepe (aitx menu. xml):

<?xml version="1.0"?>
<menu>
<breakfast hours="7-11">
<item price="$6.00">breakfast burritos</item>
<item price="$4.00">pancakes</item>
</breakfast>
<lunch hours="11-3">
<item price="$5.00">hamburger</item>
</lunch>
<dinner hours="3-10">
<item price="8.00">spaghetti</item>
</dinner>
</menu>
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Pacemorpum ocHoBHBIE xapakTepucTuku opmara XML,

O Teru nHaunHaIOTCA ¢ CUMBOJIA <. B 3TOM TpuMepe UCIOIb30BaHbI Teru menu, break fast,
Tunch, dinner u item.

O TIpobesibl UTHOPUPYIOTCSL.

O OOBIYHO TIOCTIE HAUAILHOZO ME2d BPOJIE <MeNu> CJIEYET OCTATHLHON KOHTEHT, a 3aTeM
COOTBETCTBYIOUIUI KOHeuHblil mez BPOJie </menu>.

O Teru MOTYT GBITH 610J%CeHbL B IPYTHE TETH Ha 0601 Tybute. B atom mpumepe Tern
item aBistioTcd noTtomkaMu TeroB break fast, Tunch u dinner, KOTopble, B CBOIO OYepe/ib,
SIBJISTIOTCSI TIOTOMKaMU Tera menu.

O BHyTpu cTapTOBOrO TEra MOryT BCTPETUTHCS OIIMOHAIbHBIE ampubymosl. B aToM
[IpUMepe price sBJsieTcs ONIMOHAIBHBIM aTpUOyTOM Tera item.

O Teru MoryT cojiep:kaTh 3Hauenus. B aToM npumepe Kax/ablil Ter item uMeeT 3HaYeHue
Bpozie pancakes y BTOporo asJjieMeHTa Tera break fast.

O Ecmy Tera c umeneM thing HeT 3HaYE€HMI WU IIOTOMKOB, OH MOKET OBITh O(hOpPMIIEH
KaK e/[MHCTBEHHBIN TeT IyTeM BKJIIOUEHUS MIPSMOTO CJIela MPsSMOo Tepejl 3aKphIBa-
Io1ei yIIoBoii cKoOKoit (<thing/>), BMECTO TOro 4TOObI UCIIOJIb30BATh HAYaIbHbBII
1 KOHEYHBIN Teru <thing>u </thing>.

@) MeCTO pasMenieHnA JTaHHbIX — anI/I6YTbI, 3HaUYCHUA NJIU TETU-IIOTOMKU — ABJISICT-
€1 B KAKOU-TO Mepe [IPOM3BoJIbHbIM. Harrpumep, Mbl MOIJIM Obl HAIIMCATH [IOCIEAHMIL
Ter item kak <itemprice="$8.00" food="spaghetti"/>.

XML 4acTo UCHONb3YETCsT B KAHAIAX OAHHBIX U COOOUEHUSX T IMEET TOIhOPMAThI
Bpozie RSS 1 Atom. B HekoTOpbIX 0Tpacisax, HanpuMep B obgacTu OusHeca, UMEIOTCs
crieruanusupoBanubie hopmatel XML (http://bit.ly/xml-finance).

Caepxrubroctb opmara XML BIOXHOBMIA MHOTHX JIFOJIEH Ha cO3/1aHIe OMOIMOTEK
1uist Python, kaskiast 3 KOTOPBIX OTIMYAETCS OT IPYTHX TOAXOIOM ¥ BO3MOKHOCTSIMU.

Cawmplii poctoii criocob npoananusuposatb XML B Python — ucnosnbzosars 6u-
6smoreky ElementTree. PaccMoTpuM HEOOJIBIIYIO TPOrPAMMY, KOTOPast aHAJIU3UPYET
chatim menu. xml ¥ BBIBOAUT HA HKPAH HEKOTOPBIE TETH U aTPUGYTHI:

>>> qmport xml.etree.ElementTree as et
>>> tree = et . ElementTree(file="menu.xml")
>>> root = tree.getroot()
>>> root.tag
‘menu’
>>> for child in root:
print('tag: ', child.tag, 'attributes:', child.attrib)
for grandchild in child:
print('\ttag: "', grandchild.tag, 'attributes:', grandchild.attrib)

tag: breakfast attributes: {'hours': '7-11
tag: item attributes: {'price': '$6.00"}
tag: item attributes: {'price': "'$4.00
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tag: lunch attributes: {'hours': '11-3'}
tag: item attributes: {'price': '$5.00"}

tag: dinner attributes: {'hours': '3-10"}
tag: item attributes: {'price': '8.00'}

>>> Ten(root) # KonnyecTso pasfenos menu

3

>>> Ten(root[0]) # KonuyecTBO 3nemeHTOB breakfast
2

JLJ1st Kask1oro s1eMeHTa BJIOKEHHBIX CITUCKOB tag — 9TO CTPOKa Tera, a attrib — aro
cioBapb ero arpubyros. bubanoreka ElementTree umeer MHOKECTBO APYTUX CIOCO-
6OB IIOMCKA JaHHBIX, OPraHu30BaHHbIX B popmare XML, MoauduKauu 9TUX JaHHBIX
u naxe 3amncu XML-daiinos. Bee metanm n3nokeHbl B JOKyMEHTAITUT OMOINOTERH
ElementTree (http://bit.ly/elementtree).

Cpenn apyrux 6ubmnorex aist paborsl ¢ XML B8 Python MoskHO oTMeTuTh ciemy-
TOTIIHeE:

O xml.dom. The Document Object Model (DOM), sHakoMmast paspaGoTuyruKaM Ha
JavaScript, npezacrabisier BeG-IOKYMEHTBI KaK UEPAPXUUECKIE CTPYKTYPBL. DTOT
MoyJib 3arpyskaetT XML-cdaiin B maMsaTh eJIMKOM U TIO3BOJISIET BaM TIOJTyYaTh JI0-
CTYII KO BCEM €T0 YaCTSM;

O xml.sax. Simple API for XML, nimu SAX, paséupaer XML Ha X011y, 109TOMY OH
He 3arpysKaeT B MaMsITh Cpasy Bech JOKyMeHT. OH MOKET CTaTh XOPOIIMM BEIOOPOM,
ecJIi BaM HyKHO 06paboTaTh oueHb 6oJibiine noToku X ML.

HTML

Orpomibie 00bEMbI JAHHBIX COXPAHSIIOTCST B hOPMATe TUIEPTEKCTOBOTO SI3bIKA PA3MET-
ku (Hypertext Markup Language, HTML), a0 0cHOBHOH (hopMar T0KyMEHTOB B CETH
Wurepuer. [Ipo6aema 3aka09aeTCS B TOM, 4TO 3HAYMTETbHAS YaCTh 9TUX JIOKYMEH-
TOB He cooTBeTcTBYeT npasuaam ¢opmara HTML, moatomy ero TpyaHo pasobpatsb.
TTomumo atoro, GoJbiiiast yacth HTML tipeinasHavena Jjist Toro, 9To6b1 (hOpMaTHpOBaTh
BBIBOZINMYTO MH(OPMAITHIO, 2 He 06MEHMBATHCS TaHHBIMI. [T0CKOIBKY 9Ta ryiaBa mpej-
HazHAauYeHa JIJIst TOTO, YTOOBI OMUCATh OTHOCUTEBHO XOPOIIIO OIpeieieHHbIe (hOPMAThI
JIAHHBIX, g BbiHec paccMoTpenrie HTML B raaBy 9.

JSON

JavaScript Object Notation (JSON) (http://www.json.org/) craj O4eHb Oy ISPHBIM
(hopmaToM 0OMEHA JAaHHBIMHU, BBIIIEILIMM 3a IPeeibl si3bika JavaScript. @opmar JSON
SBJISIETCS YACTBIO SA3bIKa JavaScript 1 9acTo COMEePKUT JeTaabHbIN ¢ TOYKW 3PEHUS
Python cunrakcuc. On xoporo noaxoaut Python, uto genaer ero xopoumm BEIGOpOM
py onpezieJieHnn hopMara JaHHbBIX JIJIs oOOMeHa MesKLy mporpaMmaMu. Bl yBuanTe
MHO’KECTBO TIpUMepoB uciob3oBanust JSON mpu Beb6-paspaboTke B riase 9.
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B orimmune ot XML, 111 KoTOpOTO HATMCAaHO MHOXKECTBO MofyJieid, i JSON cy-
IIECTBYET BCETO OIMH MOJLYJIb € TPOCTBIM UMEHEM JSon. JTa IporpaMma KOaupyeT (Bbl-
rpy:kaer) ganubie B cTpoky JSON u gexopupyer (3arpy:xaer) crpoky JSON obpaTHo.
B caenytomeM mpuMepe MbI CO3/IaJIUM CTPYKTYPY JAAHHBIX, COEPKAILYTO JIaHHbIC U3
TTPeIBIIYIIETO TpUMepa, Tae omuchiBascs hopmat XML:

>>> menu = \

oA
. "breakfast": {
"hours": "7-11",
"items": |
"breakfast burritos": "$6.00",
"pancakes": "$4.00"
!
o }.
. "Tunch" : {
"hours": "11-3",
"items": {
"hamburger": "$5.00"
}
o I8
. "dinner": {
"hours": "3-10",
"items": |
"spaghetti": "$8.00"
!
: !
.

[lanee 3akomupyeM cTpyKTypy AanHbIX (menu) B ctpoky JSON (menu_json) ¢ TOMOTIbIO
Gy dumps ():

>>> mport json

>>> menu_json = json.dumps(menu)

>>> menu_json

"{"dinner": {"items": {"spaghetti": "$8.00"}, "hours": "3-10"},
"Tunch": {"items": {"hamburger": "$5.00"}, "hours": "11-3"},
"breakfast": {"items": {"breakfast burritos": "$6.00", "pancakes":
"$4.00"}, "hours": "7-11"}}"

A retmteps mpespaTimM cTpoky JSON menu_json 06paTHO B CTPYKTYPY JaHHBIX (menu?)
¢ moMonIbio hyHKImM 10ads ():

>>> menuZ = json.loads(menu_json)

>>> menud

{'breakfast': {'items': {'breakfast burritos': '$6.00', 'pancakes":

'$4.00'}, ‘hours': '7-11'}, 'Tunch': {"items': {'hamburger': '$5.00'},

‘hours': '11-3"}, 'dinner': {'items': {'spaghetti': '$8.00"'}, ‘hours': '3-10"}}
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menu M menu2 SIBJISTIOTCST CJIOBAPSIMY C OJJMHAKOBBIMH KJIIOUaMU ¥ 3HaueHusaMu. Kak
BCeraa, B cIydae OOBIYHBIX CIOBAPEN TIOPSIIOK, B KOTOPOM BBI II0JIy4aeTe KIIOUH, Pas-
JINYAETCSI.

Bbl MozKeTe MoJIyduTh UCKJIIOYEHHE, IThITAsICh 3aKOAMPOBATH UJIN JIEKO/IUPOBATH He-
KOTOpBIE 0OBEKTHI, BKJIIOUAs TaKie 00BEKTHI, Kak datetime (9TOT BOMPOC AeTaIbHO pac-
cMaTtpuBaetcd B pasgene «Kanenmapu n gacel» raasel 10), Kak MoKasaHo 371€Ch:

>>> import datetime

>>> now = datetime.datetime.utcnow()

>>> NOw

datetime.datetime(2013, 2, 22, 3, 49, 27, 483336)

>>> json. dumps (now)

Traceback (most recent call Tast):

# ... (deleted stack trace to save trees)

TypeError: datetime.datetime(2013, 2, 22, 3, 49, 27, 483336) is not JSON serializable

>>>

ITO MOJKET CJIYYUTHCS, MOCKOJIbKY cTanaapt JSON He omnpesesiser TUTTbI AThl
UJTM BPEMEHU — OH OKMJIaeT, 4TO BbI yKaXkKeTe eMy, Kak ¢ HuMu pabortarh. Ber Moskere
npeo6paszosarsb (opmar datetime Bo uto-to, uto JSON noHUMAeT, BPOjie CTPOKU UJIH
3HavyeHust BpeMenu epoch (ero Mol paccmotpuM B riiaBe 10):

>>> now_str = str(now)

>>> json.dumps(now_str)

'"2013-02-22 03:49:27.483336""

>>> from time import mktime

>>> now_epoch = int(mktime(now.timetuple()))
>>> json.dumps(now_epoch)

1361526567

Ecnu snayenue datetime BCTpeTUTCST MEKIY HOPMATbHBIMU CKOHBEPTUPOBAHHbI-
MU THUITAMU JJAHHBIX, MOKET OBITh HETIPUATHO BBITIOJHATH Takue 0coObie mpeobpaso-
Banusi. Bbl Moxere uaMeHuTh TO, Kak JSON Oyer 3aKoAUMPOBaH, ¢ OMOIIbIO Ha-
cJieloBaHus, YTO OTTMCAaHO B pasjelie « Hacienosanues riassl 6. JlokymenTtaius JSON
st Python comepsKuT puMep Takoro mepeonpenesieHus Il KOMILIEKCHBIX YHCe,
yTto Takke 3actapisgeT JSON nputBopuThcs MepTBbiM. Harmmiiem nepeorpe/eere
s datetime:

>>> class DTEncoder(json.JSONEncoder):
def default(self, obj):
# isinstance() checks the type of obj
if isinstance(obj, datetime.datetime):
return int(mktime(obj.timetuple()))
# else it's something the normal decoder knows:
return json.JSONEncoder.default(self, obj)

>>> json.dumps(now, cls=DTEncoder)
1361526567
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Hosslii knace DTEncoder gBJIsieTCs IOAKIACCOM, WK KJIaCCOM-IIOTOMKOM, KJacca
JSONEncoder. Ham Hy»KHO JIMIIb IIepPeonpeaeanTs ero Meron default(), nobasus obpa-
6orky datetime. HacsemoBanue rapanTupyer, uTo Bce ocTajibHoe Oyger oO6paboraHo
POAUTETHCKUM KJIACCOM.

Oyukuua isinstance() mposepsier, siBisieTcst i 00beKT 0bj 00BEKTOM Kjacca
datetime.datetime. ITockosbky B Python Bce siBasiercs o6bekToM, hyHKIus isinstance()
paboraer Be3je:

>>> type(now)

<class 'datetime.datetime'>
>>> jsinstance(now, datetime.datetime)
True

>>> type(234)

<class 'int'>

>>> isinstance(234, int)
True

>>> type('hey")

<class 'str'>

>>> jsinstance('hey', str)
True

Ons JSON v apyrux CTpYKTYPUPOBaHHbLIX TEKCTOBLIX (POPMaTOB Bbl MOXETE 3arpy3uTb aiin
B NaMATb U Pa3MeCTUTb ero B CTPYKTYPe AaHHbIX, HE 3Has O CaMUX CTPYKTypax 3apaHee. [lanee
Bbl MOXETE C NMOMOLLbIO dyHKLMM isinstance() NpoiTh Mo CTPYKTypaM 1 COOTBETCTBYIOLLMM TUMaM
MeTozaM, YTo6bl MPOBEPUTL UX 3HAUYEHUs. Hanpumep, eciv OAUH U3 3NIEMEHTOB SIBASIETCS CI0Ba-
peM, Bbl MOXETE M3B/eYb €ro COAEPXMMOE € noMoLubto dyHKumiA keys(), values() n items().

YAML

Kaxk u JSON, YAML (http://www.yaml.org/) uMeeT KJIfo4u 1 3HaueHus1, Ho oO6pabaThiBa-
eT 6oJIbIlee KOJIMYIECTBO TUIIOB IaHHBIX, BKJI0Uast 1aty u Bpems. Crangapraas 6ubimo-
teka Python He copepskut Mozyieii, paboratonmx ¢ YAML, mosToMy BaM HYKHO yCTa-
HOBUTB cTOpoHHIOW Gubanorexy yaml (http://pyyaml.org/wiki/PyYAML). @yuxims 1oad()
mpeobpasyer ctpoky B hopmare YAML k pannbim Python, a dyskiwst dump() mpeana-
3HAYeHa /171 TPOTUBOIOJIOKHOTO IEHCTBUS.

Caenyromuit YAML-daiin, mcintyre.yaml, comepkuT nHpopManuio o KaHaj-
ckom oate /[xkeitmce MakunTaiipe (James Mclntyre), B Tom umcie iBa ero cTUXOTBO-
PEHMUS:

name:
first: James
last: McIntyre
dates:
birth: 1828-05-25
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death: 1906-03-31
details:

bearded: true

themes: [cheese, Canada]

books:
url: http://www.gutenberg.org/files/36068/36068-h/36068-h.htm
pOEMS :
— title: 'Motto’
text: |

Politeness, perseverance and pluck,

To their possessor will bring good Tuck.
— title: 'Canadian Charms'

text: |

Here industry is not in vain,

For we have bounteous crops of grain,

And you behold on every field

0f grass and roots abundant yield,

But after all the greatest charm

Is the snug home upon the farm,

And stone walls now keep cattle warm.

3uauenust Bpojie true, false, on u of f mpeobpasytorces B GyieBsl iepemMeHHble. Ilesbie
YUCsIa U CTPOKY TTPeobpasyioTcs B MX akBUBaIeHTHl B Python. /lsist mpodero cuurakcu-
ca CO3/IAI0TCSI CIIUCKU U CJIOBAPH:

>>> jmport yaml

>>> with open('mcintyre.yaml', 'rt') as fin:

>>> text = fin.read()

>>> data = yaml.load(text)

>>> data[ 'details']

{"themes': ['cheese", 'Canada'], 'bearded': True}
>>> Ten(data[ 'poems'])

2

CoszlaBaemble CTPYKTYPBI JIAHHBIX COBIAAA0T co cTpykrypamu Y AML-daiina, xo-
TOPbIE B JIAHHOM CJIy4ae UMEIOT riyOuHy 0oJiee OJJHOTO yPOBHsI. Bbl MOJKeETe MOJyYHUTh
3aT0JI0BOK BTOPOTO CTUXOTBOPEHM: € TOMOTI[BIO CJIe/TyTOMIeH CChITTKN:

>>> datal 'poems' J[1][ 'title"]
‘Canadian Charms'

PYyYAML MoxeT 3arpyxaTb 06bekTbl Python 13 cTpok, 1 3To onacHo. Wcnonb3yiite MeToa safe_
load() BmMecTo MeToaa load(), ecnv nmMnopTupyeTe AaHHble B (hopMaTe YAML, KOTOpbLIM He AoBe-
\ psieTe. A nyduwe Bceraa ucnonb3yite Metop safe_load(). Mpoutute ctathio War is peace (http://

nedbatchelder.com/blog/201302/war_is_peace.html), 4Tobbl y3HaTb O TOM, KaK He3alyuLieHHas
3arpy3ka YAML ckoMmnpomeTvpoBana nnatdopmy Ruby on Rails.




228 nasa 8. [laHHble I0MKHbI Ky/a-To NonajaTh

be3onacHoOCTb

Bl MosKeTe UCIoJIb30BaTh J1000ii (hopMaT, OTIMCAHHBIN B 9TOM TJIaBe, i COXPaHEeHUsT
00beKTOB B (haiiyibl 1 ux cuurbiBaHus. OJHAKO CYIIECTBYET BEPOSITHOCTh BHEAPUTHCS
B 9TOT MPOIECC 1 BBHI3BATE MPOOIEMBI ¢ HE30TTACHOCTLIO.

Hampuwmep, B caenyroniem (parmente XML-daiina, coctodmem n3 Muianapaa
yCMeTIIeK, CTPaHWIIa « Bukweanny onpesessieT AecsiTh BIOKEHHBIX CYITHOCTEH, Kaskaast
13 KOTOPBIX PACTIPOCTPAHSETCS Ha 60JIee HU3KHUIT yPOBEHD ECSTD Pa3, TOPOYKIAT B CyM-
Me OJIFTH MIJIJTHAP]T CYIITHOCTEIH:

<?xml version="1.0"7>

<IDOCTYPE Tolz [

<IENTITY Tol "Tol">

<IENTITY 1011 "&101:&101;&101:&101;&101:&107:&101;&7101;&101;&101;">
<IENTITY 1012 "&1011;&1011;&1011;&1011;&1011;&T011;&1011;&1011;&T011;&1011;"
<IENTITY 1013 "&l1012;81012;&1012;8&1012;&1012;&1012;&1012;&1012:&1012;&1012;"
<IENTITY 1074 "&1013;&1013;&1013;&1013;&1013;&1013;&1013;&1013;&1013;&1013;"
<IENTITY Tol15 "&lol14:&1014;&1014;&1014;&1014;&1014;&1014;&1014:&1014;&1014;"
<IENTITY 1016 "&1015;&1015;&1015;&1015;&1015;&1015;&1015;&1015;&1015;&1015; "
<IENTITY Tol17 "&1016:&1016;&1016;&1016;&1016;&1016;&1016;&1016:&1016;&1016;"
<IENTITY 1018 "&l017;81017;&1017;&1017;&1017;&1017:8&1017;&1017:&1017;&1017;"
<IENTITY 1019 "&1018;&1018;&1018:;&1018;&1018;&1018;&1018;&1018;&1018:&1018; "
1>

<lolz>&1019;</10lz>

vV V. V V V V V V

[L10Xast HOBOCTh: MUJLIMAP YCMEIIEK OAOPBET PaboTocnocobHocTs Beex XML-
6ubIMOTEK, YIOMSAHYTHIX B IIpeabiayiieM paszueie. Ha pecypce Defused XML (https://
bitbucket.org/tiran/defusedxml) aTa u ipyrre ataku rnepedrcaeHbl HAPSLy C YI3BUMOCTSI-
mu 6ubmorex Python. ITepeiizst o 910l CCLIKE, BBl yBUANTE, KAK U3MEHSTH HACTPOM-
K1 MHOTMX 6UOIMOTEK TaK, 4TOObI M36eKaTh 9TUX 1pobJieM. Bbl Takske MOKeTe NCIIOJIb-
3oBarb Oubanoreky defusedxml kax BHemmnuii uurepdeiic 6e300aCHOCTH s APYTUX
6ubINOTEK:

>>> # insecure:

>>> from xml.etree.ElementTree import parse
>>> et = parse(xmifile)

>>> # protected:

>>> from defusedxml.ElementTree import parse
>>> et = parse(xmifile)

KoHdurypaumoHHbie dpannbl

BosbmmHCTBO MpOrpaMM MpeiiaraioT pa3jandHble napamempvl Wi nacmpotxu. Jlnna-
MHUYECKUE HACTPOUKU MOTYT OBITh TEPEAaHbl KAK apTyMEHThI POrPAMMBI, HO JI0JITO-
BPEMEHHBIE HACTPOMKH JIOJIKHBI TIe-TO XPAaHUTHCSL. VICKYIIIeHUE ONPeeuTh COOCTBEH-
HBII hopMar Korpuzypauuoniozo ¢aiiia GHICTPO 1 HEAKKYPATHO OYE€HD CUJIBHO, HO BBI



CTPYKTYpUPOBaHHbIe TeKCToBble daiibl 229

JIOJIKHBI yeTosATh. Kak mpaBuiio, pesyibrar mojaydaeM HeakKKypaTHO, HO He 04€Hb Obl-
cTpo. Bam Hy:KHO 06y KUBATH KAK TIPOTPAMMY-TIHCATENb, TAK 1 TPOTPAMMY-4UTATEIb
(xoTOpas MHOT/IA Ha3bIBaeTcs napcepom). CylecTBYIOT XOPOIITHe aTbTEPHATUBBI, KOTO-
pbie BbI MOJKETE 06aBUTD B CBOIO TIPOTPAMMY, BKJIIOUAs T€, YTO OBLIN TOKA3aHBI B ITpe-
IBIIYIIUX Pasiesiax.

3/1eCh MBI HCTTOJIB3YEM CTAHAPTHBINA MOLYJIb configparser, KOTOpbIi 06pabaThiBa-
eT aiiybl ¢ pacmupenueM .ini, xapakrepueie 1 Windows. Takue daiiabl umeot
pasjiesibl, CofepIKalIue onpeneseHus Ky = 3Hayenye. Tak BBITISAUT MUHUMATbHBIN
aiir settings.cfg:

[english]

greeting = Hello
[french]

greeting = Bonjour
[files]

home = /usr/local
# simple interpolation:
bin = %(home)s/bin

A tak BbITJIA/IUT KO/, KOTOprﬁ TIO3BOJIAET CUUTATDH €TI0 U Pa3MECTUTD B CTPYKTYPax
JTAHHDbIX:

>>> import configparser
>>> cfg = configparser.ConfigParser()
>>> cfg.read('settings.cfg")
['settings.cfg']
>>> cfg
<configparser.ConfigParser object at 0x1006be4d0>
>>> cfg['french']
<Section: french>
>>> cfg['french'][ 'greeting']
"Bonjour'
>>> cfg['files"]['bin']
"/usr/local/bin’
JlocTyIHBI 1 APYIHe OIIKHU, BKJI0Uast 6oJiee MOIHYI0 HHTeprosinio. Obparurech

K mokyMmenTanuu configparser (http://bit.ly/configparser). Eciiu Bam HykHO 6GoJiee AByX
YPOBHE#l BIOKEHHOCTH, TIopolyiite ucrnoabzosath YAML miu JSON.

Apyrue ¢opMmaTtbl 06MeHa AAHHbIMU

Takue 6Gunaphbie popmarbl oOMeHa gaHHbIMU, Kak MsgPack (http://msgpack.org/),
Protocol Buffers (https://code.google.com/p/protobuf/), Avro (http://avro.apache.org/docs/
current/), Thrift (http://thrift.apache.org/), 00b1uHO KOMIaKTHEe U ObicTpee, yeM XML
nn JSON. ITockosbKy OHM OUHApHbIE, HH OJUH 13 HUX He MOKeT ObITh U3MEHEeH YeJIo-
BEKOM, BOOPYKHBIITUMCS TEKCTOBBIM PEAKTOPOM.
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Cepunanusaums ¢ nomoulbto pickle

CoxpaHeHMe CTPYKTYP JAaHHBIX B (hailsi Ha3bIiBaeTcs cepuanusavueti. Dopmartsl Bpojie
JSON moryT Tpe6oBaTh HaJIM4KsI IIOJIb30BATEIbCKUX [IPeoOpasoBaTesieil s cepuam-
3aI[i¥ BCEX TUIIOB IAHHBIX TIPOTPaMMBbI, HartucanHoi #Ha Python. Python npemocrasiis-
eT MOJIyJib pickle, TIO3BOJISIONIHIT COXPAHUTD W BOCCTAHOBUT JII060i 0GBEKT B Crieln-
ajbHOM OGuHapHOM opmare.

[Momuute, kak JSON corren ¢ yma, kora Berpetust 00bekT datetime? Jlyst pickle ato
He npobJjeMa

>>> qmport pickle

>>> import datetime

>>> nowl = datetime.datetime.utcnow()

>>> pickled = pickle.dumps(nowl)

>>> now2 = pickle.loads(pickled)

>>> nowl

datetime.datetime(2014, 6, 22, 23, 24, 19, 195722)
>>> now?

datetime.datetime(2014, 6, 22, 23, 24, 19, 195722)

pickle paboTaeT Tak:Ke ¢ BAIIUMU COOCTBEHHBIMU KJIaccaMy U 00beKTaMu. Mel orpe-
JiesinM HeOOIbIION KJ1ace, KOTOPBIN HasbiBaeTCs 11Ny U BO3BpaIaeT ¢joBo 'tiny ', Korga
OH MCIIOJIb3YETCSI KaK CTPOKA:

>>> jmport pickle
>>> class Tiny():
def _ str_ (self):
return "tiny’

>>> objl = Tiny()
>>> 0opjl
<_main__.Tiny object at 0x10076ed10>
>>> str(objl)
"tiny'
>>> pickled = pickle.dumps(objl)
>>> pickled
b'"\x80\x03c__main_ \nTiny\ng\x00)\x81g\x01."
>>> obj2 = pickle.loads(pickled)
>>> 0pj2
<_main__.Tiny object at 0x10076e550>
>>> str(obj2)
"tiny'
pickled — aTo o6paborannas pickle GuHapHAS CTPOKA, Co3JaHHas 13 00beKTa objl.
MpbI ipeo6paszoBaiut ee B 00beKT 0bj2, UTo0bI ciestaTh Komuto oobekta 0bjl. Vicmonbayii-

te hynrio dump (), aTo6bi pick le coxpaHl fanHbie B (aitt, u dhyHkiuio Toad(), 4robObI
pickle 3arpysus nannble u3 daiina.
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MockonbKy pickle MoxeT co3aaBaTtb 06bekThl Python, kK HEMY MPUMEHUMbI NpeaynpPexXAeHUs
0 6e30MacHOCTH, KOTopble 6bl/IM PAacCMOTPEHbI paHee. He 3arpyxaliTe B pickle AaHHblE, KOTOPbIM
He foBepsieTe.

CTpYKTYypMUpOBaHHble 6MHapHble hannbl

Hexoropbie (aiinosbie hopmaThl Oblar paspaboTaHbl IS TOTO, YTOOBI XPAHUTH OIPe-
NIeJIEHHBIE CTPYKTYPbI JAHHBIX, U OHU He SBJISIIOTCST HU PEJISIIIMOHHBIMU, HIT Ga3aMu laH-
HeIXx NoSQL. B cienytonux pasziesiax paccKa3blBaeTCsl O HEKOTOPBIX U3 HUX.

AneKTpoHHbIe Tabnuybl

AJiekTpoHHbIe TabsmIbl, B yacTHOCTH Microsoft Excel, — ato mmpoko pacmpoctpaHeH-
HbII popmart gaHHbIX. Ecan BbI MOsKeTe coxpanuTh ¢Boio Tabiuiy B CSV-gaiin, To Mo-
JKETe CUUTATD €TO € MTOMOTIBIO CTAHAAPTHOTO MOJYJISI CSV, KOTOPBIN O OIICaH paHee.
Eciu y Bac ecth GuHapHBIN (hailsr x1s, IJist €T0 CYNTHIBAHUS U 3aTIMCH MOKETE UCTIOJIb-
30BaTh CTOPOHHIOI0 GubanoTeKy xlrd.

HDF5

HDFS5 (http://www.hdfgroup.org/why_hdf) — a10 6unapbiii popmar JaHHbIX, IPeHA3HA-
YEHHBI /71T XPAHEHUsT MHOTOMEPHBIX UITH HEPAPXIMIECKUX YUCTOBBIX TaHHBIX. OOBIUHO
OH UCIIOJIb3YETCsI B HAYUHBIX TIEJISIX, T/ie OBICTPBI CIydallHbIi OCTYIT K KPYITHBIM HabO-
pam JlaHHBIX (OT TUTabATOB /10 TepabailTOB) SABJISAETCS PACTIPOCTPAHEHHBIM TPEHGOBAHKIEM.
Hecmotpst Ha To uto HDF5 B HEKOTOPBIX CITydastx MOT ObI CTaTh XOPOIII€e albTepHATHBON
6azaM JIAHHbIX, 110 KAKUM-TO MIPUYKHAM 3TOT (hOpPMaT IPAKTUYECKH HEM3BECTEH B COBPE-
MeHHOM Mupe. OH Jydiie Bcero nmoaxoanT st npuioxkeanit Buga WORM (write once/
read many — «3aIuIi OHAKIBI — CUUTAN MHOTO Pass ), KOTOPbIE HE HY/KIAIOTCS B 3aIl[UTe
OT KOH(IUKTYIONNX 3a1uceil. Bpl MojkeTe cyecTb MOJIe3HBIMU CIIE/LYIOINE MOLYJIH:

O hbdpy — sBistercst unTepdeiicoM HU3KOTO YPOBHST € MIMPOKUMHU BO3MOKHOCTSIMU.
[TpoutuTe ero noxymenTtarmio (http://www.h5py.org/) n koz (https://github.com/h5py/
h5py);

O PyTables — s10 nHTEpDEiic HEMHOTO 6OJIEE BBICOKOTO YPOBHS, UMEIOLIMI HEKOTOPbIE
0cobGEeHHOCTH, XapaKTepHbIe /st 6a3 fanHbixX. [IpournTe ero qokymentarmio (http://
www.pytables.org/) u ko (http://pytables.github.com/).

O6a aTux (hopMaTa paccMaTpUBAIOTCS B IIPUIOKEHUN B ¢ TOUKY 3peHus IPUMEeHEHUs
B Hay4YHBIX IPUIOKEHMIX, HallMCAaHHBIX Ha Python. 3xeck g ynomunaio 06 HDF5 satewm,
4yT00BI Y Bac ObLJI O/l PYKOI HeCTAHIAPTHBIN BapUaHT Ha CJIydaii, KOr/a BaM HYKHO CO-
XPAHSATH U BBIYUTHIBATH KPYMTHbIE 00BEMbI IAHHBIX. XOPOTITUM PUMEPOM UCTIOTB30BAHST
atoro opmara sieisiercss Million Song Dataset (http://bit.ly/millionsong), coaepskaruii
nH(OPMAITHIIO O TIECHSX.
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PensiumoHHble 6a3bl AaHHbIX

PessiiionnbiM 6a3aM JAaHHBIX BCero 0kouio 40 Jiet, HoO B KOMITBIOTEPHOM MUPE OHH HC-
MOJIB3YIOTCSI TIOBCEMECTHO. BaM MpakTHYecKy HaBEPHSIKA TIPUIETCSI TOPAdOTATh C HUML.
B 5T MOMEHTBI BBI CMOKeTe OIIeHUTD CJIeIyIONe UX IPenMYyIIecTBa.

O JlocTyI K JaHHBIM BO3MOYKEH JIJIsT HECKOJIBKUX [0Jb30BATEIEN O/IHOBPEMEHHO.
JleficTByeT 3amuTa OT MOBPEKAEHNUS JaHHDBIX TTOJTH30BATEISIMIA.

CyinectBy10T 3(h(heKTUBHBIE METOIBI COXPAHEHUS U CYNTHIBAHUS TAHHBIX.
JlaHHbBIE OTIPETESTIOTCS CXeMAMU, UX MOKHO 02DAHUYUMND.

Ob6beounenus I03BOJIAIOT HATH OTHOLIEHUS MESK/Y Pa3IMYHbIMKU THUIIAMU JAHHbIX.

00 O0O0

JexnapaTuBHbIN (B IIPOTUBOTIOJIOKHOCTH UMIIEPATUBHOMY ) A3bIK 3a1pocoB SQL
(Structured Query Language, cTpyKTYPUPOBAHHBIN SI3bIK 3aIIPOCOB).

Taxue Gasbl TaHHBIX HA3BIBAIOTCS PEASUUOHHBIMU, TIOCKOJIBKY OHU MOKa3bIBAIOT OT-
HOIICHWST MEK/Y PasJUYHBIMI TUIIAMU JAaHHBIX, IPEICTABJICHHBIMU B GopMe madiuy
(B HAIM THW OHU HA3BIBAIOTCSI UMEHHO Tak). Hampuwmep, B HammeM pumepe B MEHIO
CYIIECTBOBAJIO GBI OTHOTIIEHIE MEK/TY KaKIbIM 3IEMEHTOM ¥ €T0 TIEHO.

Tabsmra pesicTaBsieT coH0M CETKY ¢ psaMit 1 rpachaMit, TOXOKYIO Ha SIEKTPOHHYIO
Tabsmity. Yto6sl cosaaTh TabIuILy, HEOOXOANMO YKA3aTh €€ NMs1 M TTIOPS/IOK, UMEHA U TUTIHI
ee rpad. Kaskpiii psij uMeet opuHakoBbie rpadbl, 0HAKO rpada MoKeT ObITh OlIpeeseHa
TaK, YTO B HEH MOKHO HUYEro He pasmeriath (null). B mpumepe ¢ MEHIO BbI MOTJIH OBl
€o371aTh TabJIUILY, COAEPIKAIILYIO [0 OJHOMY PSILY [JIsT KasKIOTO TPOAABAEMOTO JIEMEHTA.
Kaxplii as1eMeHnT nMeeT oluHaKOBbIE Ipadbl, BKIIOYAS Ty, KOTOPask XPaHUT 1IeHY.

Hepsuunvim knouom TabIuIbI sIBAsSETCs rpacha nim rpyma rpad, UX 3HaUSHHUs T0JIK-
HBI OBITH YHUKAJIHHBIMU. JTO MPEAOTBPAIIAET BBOJ OJANHAKOBDIX JIAHHBIX B TaOJIHILY.
ITOT K04 HHIEKcupyercst 17ist GoJiee GbICTPOTO MOUCKA TT0 BPEMST BBITTOJTHEHUST 3a1TPO-
ca. PaboTa mHIeKCa HEMHOTO TTIOXO0sKa Ha aIpaBUTHBII YKa3aTeIb, 4UTO TIO3BOJISIET OBICTPO
HaWTH OTIPe/IeTICHHBIN PSII.

Kaskmas Tabiviiia HaX0AUTCST BHYTPU POJAUTETBCKON 6a3bL OAHHbLX, 4TO HATTOMUHAET
(haitzib B kKaTasiore. [[Ba ypoBHS MepapXuy MMO3BOJISIOT HEMHOTO JIy4Ille OPraHU30BbIBATD
JTAaHHbBIE.

[a, cnoBocoyeTaHue «6asa AaHHbIX» UCMOMb3YETCS B HECKOMbKMX CIlyyasx: Kora pasroBop uaet
0 CEpBEPE, 0 XPaHWLLE TabanL U O AaHHbIX, KOTOPbIE TaM XpaHATCS. ECiv BaM Hy>HO yromsi-
HYTb MX OAHOBPEMEHHO, MOXHO Ha3BaTb MX CEpBEPOM 6a3bl AaHHbIX, 63301 AaHHbIX U AaHHbIMU.

Eciiu Bam HY’KHO HalTH PSA/BI 110 HEKOTOPOMY HEKJII0YEBOMY 3HAYEHUIO, OIIPe/Ie/In-
Te JIIst CTOJIOIA 6mopuunviil undexc. B mpoTuBHOM ciydae 6a3a JaHHBIX T0JKHA GyIeT
BBITIOJIHUTD CKAHUPOSAIUEe MAGAUYbL — TTIONCK HYKHOTO 3HAUEH WS TIEPe6OPOM BCEX PATIOB.

Tabuibt MOTyT OBITH CBSI3aHBI IPYT C JAPYTOM C MTOMOIIIBIO BHEUHUX KIHOUEH, T 3HA-
4yeHus1 rpac MOTYT OBITh OTPAHUYEHBI ITUMHU KJTFOUAMUL.
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SQL

SQL ne aBrsercs API nim mpoTokosoM. JTO AeKIapaTUBHBIN SI3BIK: BBl TOBOPUTE, UTO
BaM HY’KHO, BMECTO TOTO, KaK 3TO C/IeJIaTh. JTO YHUBEPCATBHBIN SI3bIK PEISIINOHHBIX
6a3 jaHHbIX. 3arnpockl SQL ABISIOTCS TEKCTOBBIMU CTPOKAMHE, KOTOPbIE KITUEHT OTChI-
JaeT cepBepy 6asbl TAHHBIX, OMPEIETSIONEMY, YTO ¢ HUMU JIETaTh TaJIbIIlE.

Cy1mecTByeT HECKOMBKO CTaHAapToB onpenenenns SQL, Ho Bce moctaBumky 6a3
JQHHBIX JOOABYIIN CBOU MOAMMDUKAIIUY U PACIINPEHIS, YTO BBLINIOCH B BOSHUKHOBEHUE
MHOKecTBa duaiexmos SQL. Ecyiu BbI XpaHuTe JaHHbBIE B PEJISIIIMOHHOI 6ase JaHHBIX,
SQL naet BaM HEKOTOPYIO IEPEHOCUMOCTH JaHHBIX. OTHAKO HAIMYNE THATEKTOB 1 OTie-
PAIMOHHBIX PA3JUYUI MOKET YCIOKHUTD MEPEHOC JAHHBIX B IPYTYI0 6asy.

Cy1ecTByfoT ZiBe OCHOBHBIE Kateropuu yrepxkaeanit SQL: DDL (Data Definition
Language, si3vix onpedenenus daimnvix), KOTOPHIiT 0OpabaThiBaeT co3lanne, yaaleHue,
OTPaHWYECHUS ¥ paspenieHus 1 Tabmuil, 6as gaHHbIX U ucrnoiabdyer DML (Data
Manipulation Language, s33vix Manunyiuposanus 0annvimi), KOTOpbIii oOpabaThiBaeT
noGaBieHe TaHHBIX, MX BEIOOPKY, 0OHOBJICHHE U yIAJICHHE.,

B Ta6.1. 8.1 mepeuncienst ocnosHbie Komanasr SQL DDL.

Ta6nuuya 8.1. OcHoBHble KomaHabl SQL DDL

Onepauus La6non SQL Mpumep SQL

Co3paaHue 6a3bl AaHHBIX CREATE DATABASE dbname CREATE DATABASE d

Bbi6op TekyLlei 6a3bl AaHHbIX USE dbname USE d

Ypanenve 6a3bl AaHHbIX 1 ee DROP DATABASE dbname DROP DATABASE d

Tabnuy

Co3gaHue Tabnuubl CREATE TABLE tbname (coldefs) | CREATE TABLE t (id INT,
count INT)

Ypanenve Tabnuupl DROP TABLE tbname DROP TABLE t

YpnaneHue Bcex cTpok Tabnmubl | TRUNCATE TABLE tbname TRUNCATE TABLE t

Mouemy Bce nuwetcs BOJIbLLIMMUN BYKBAMU? S3bik SQL He 3aBUCUT OT perncrpa, Ho no Tpaau-
UMK (He CcnpalumnBanTe MeHs noyeMy) ktoyeBble cnoBa BbIKPUKUBAKOTCS, 4Tobbl MOXHO 6b1710
OT/IMYUTbL X OT UMeH rpad.

Ocnosubie onepaiuu DML pensiinonHoi 6as3bl JaHHBIX MOKHO 3aIIOMHUTD C 110~
Morbio akponnma CRUD:
O Create — cozmanme ¢ momoIibio oneparopa SQL INSERT;

O Read — yrenue ¢ momonipsio SELECT;
O Update — obHoBenue ¢ momMoribio UPDATE;
O Delete — yaasienue ¢ nomouibio DELETE.
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B tabu1. 8.2 nokasansl KoMaHAbl, gocTyiHbie SQL DML,

Ta6nuuya 8.2. OcHoOBHble KoMaHabl SQL DML

Onepaums La6non SQL Mpumep SQL

[obasnexve psiga INSERT INTO tbname INSERT INTO t VALUES(7, 40)
VALUES(...)

Bbibopka Bcex psaoB v rpad SELECT * FROM tbname SELECT * FROM t

Bbibopka Bcex psfos v HekoTto- | SELECT cols FROM tbname SELECT id, count FROM t

pbix rpacg

Bblbopka HEKOTOPbIX PsSAOB SELECT cols FROM tbname SELECT id, count from t WHERE

N HEKOTOPbIX rpad WHERE condition count > 5AND id =9

M3MeHeHWe HEKOTOPbIX PSAOB UPDATE tbname SET col = value | UPDATE t SET count = 3 WHERE

B rpage WHERE condition id=5

YpaneHve HeKoTopbIX PsSAOB DELETE FROM tbname WHERE | DELETE FROM t WHERE count
condition <=100Rid = 16

DB-API

[Tporpammmbrit naTepdeiic mpuroxenns (Application Programming Interface, APT) —
9T0 HabOp (HYHKITHIA, KOTOPBIE BBI MOJKETE BBI3BATH, YTOODI TIOJMYUUTD TOCTYIT K KaKOH-
sbo yeayre. DB-APT (http://bit.ly/db-api) — at10 cranmaprabii API B Python, npenHa-
3HAYEHHBIH JIST TOTYIEHNUS JOCTYTIA K PETSIIMOHHBIM Oa3aM aHHbIX. C eT0 TOMOIIHIO BbI
MOJKeTe HAITICATH OTHY TPOTPAMMY, KOTOpast pabOTaeT ¢ HECKOIBKIMI BUAMH PEJISIIN-
OHHBIX (a3 TAHHBIX, BMECTO TOTO YTOOBI MHCATH HECKOIHLKO POTPAMM JIJIsT PaOOTHI ¢ Kask-
JIBIM BUIOM 6a3 JIaHHBIX 110 oTebHocTH. IToT API moxos Ha JDBC B Java uiu dbi B Perl.
Paccmotpum ero ocHoBHbIE (DYHKIIMY.

Q connect() — cozzanue coeMHeHus ¢ 6a30i ZaHHBIX. DTOT BbI30B MOKET BKJIIOYATh
B ce0st apryMEHTBI BPOJie HMEHH M0JIb30BaTEIs], TAapoJis, a[peca cepsepa u mp.

Q cursor() — cosmanue 0ObEKTa KYpCopa, IPeIHa3HaYeHHOTO AT PaOOTBI ¢ 3aIIPOCAMIU.
O execute() u executemany() — 3aryck oHOM i 60see komanm SQL.

O fetchone(), fetchmany() u fetchall() — mosydeHue pesyabTaToB PabOThl GYHKIMN
execute.

Moy paboTsl ¢ Gasamu gaHHBIX B Python, KoTopbie OyayT pacCMOTPEHBI B CJie-
JYTOINX pazziesnax, cooTBeTcTBY0T DB-API, yacTo mmest HekoTOpble pacuimpeHns nin
pasHUILy B JleTaJIIX.

SQLite

SQLite (http://www.sglite.org/) — aT0 Xopoliiasi JIerkoBecHas peJisiiinoHHas 6asa JaH-
HBIX C OTKPBITBIM UCXOAHBIM KooM. OHa peannsoBaHa Kak cTaHAapTHas OMGInoTeKa
Python u xpanurt 6asbl faHHBIX B 00BIYHBIX (aiinax. ITH ailibl MOKHO EPEHOCHTh
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Ha IPyTHe MalIMHbI ¥ B OTIEPAIIMOHHBIE CHCTEMBI, UTO fiesaeT SQLite oueHb mopTaTns-
HBIM PEIICHUEM JIJIsT CO3/[AHUs TPOCTHIX PEJSIIUOHHBIX 6a3 JaHHBIX. Y Hee He TaK MHO-
ro Bo3aMmoskHocTeit, kKak y MySQL nim PostgreSQL, Ho ona nogzepsxxkuBaer SQL u mo-
3BOJISIET HECKOJNBKIM TT0JIb30BaTEIsIM paboTaTh ¢ Hell ogHOBpeMeHHO. bpaysepsr,
cMapTgOHBI U IPyTHE OTlePaIlMOHHbIE CUCTEMBI NCTI0JB3YI0T SQ Lite kak BCTpoeHHYy10
6a3y JaHHbIX.

Pa6ora ¢ 62301 JaHHBIX HAYMHAETCST C BBI30Ba ConNnect () I7Ist yCTAaHOBKU COETMHEHUST
C JIOKAJTbHBIM (haii;ToM 6a3bl TaHHBIX, KOTOPBIH BBI XOTUTE CO3/IaTh WJIN UCIOJb30BATh.
ITOT (hailsr SKBUBATCHTEH TTOXO0KEH Ha KATAIOT 6a3¢ 0aHHbIX, KOTOPast XPAHUT TaOIUIIbI
Ha pyTHX cepepax. C MOMOIILIO CIEIUATBHO CTPOKH ' :Memory : ' MOYKHO cO3/1aTh 6asy
JIAHHBIX TOJBKO B TAMSITH — 9TO OBICTPO U TIOJIE3HO JIJIsT TECTUPOBAHWS, HO IAHHbIE OY /Iy T
MOTEPSTHBI [TPU 3aBEPIIEHUH ITPOTPAMMBI UJIH BBIKJIIOUEHUN KOMITBIOTEPA.

Jlnst cnepytoniero mpuMepa cosfaanm 6asy gaHHbIX enterprise.db u tabiumiry oo,
94TOObI YIPABJISATH HAIINM YBJICKATEIBHBIM GU3HECOM O COAEPIKAHUIO TPUIOPOKHOTO
KOHTAaKTHOTO 300Tapka. B Tabimiie 6yyT coepskarhes Caeayonue rpador:

O critter — crpoka nepeMeHHO JJINHBI, HAlll HIEPBUYHBIH KJII0Y;

O count — eJaoYrcJIeHHOEe KOJINYECTBO CAUHUILL HCITIOJIb3yEMOT'O MHBEHTaPSI JIJI51 9TOTO
JKHUBOTHOTO;

O damages — KOJIMYECTBO J0JIJIapOB, ITOTEPAHHDBIX N3-3a BSaHMOHeﬁCTBHﬁ ]IIOLIGfI C XKHn-
BOTHbBIMU:

>>> import sqlite3
>>> conn = sqlitel3.connect('enterprise.db")
>>> curs = conn.cursor()
>>> curs.execute(' ' 'CREATE TABLE zoo
(critter VARCHAR(20) PRIMARY KEY,
count INT,
damages FLOAT)''")
<sqlited.Cursor object at 0x1006a22d0>

Tpoiitbie kaBbuku B Python oueHb moJsiesHbl Mpu CO3MaHUN JTMHHBIX CTPOK BPOJE
3armpocoB SQL.
Termepb 106aBUM B 300TIaPK HECKOTHKO KIBOTHBIX:

>>> curs.execute("INSERT INTO zoo VALUES("duck", 5, 0.0)")
<sqlite3.Cursor object at 0x1006a22d0>

>>> curs.execute("INSERT INTO zoo VALUES("bear", 2, 1000.0)")
<sqlite3.Cursor object at 0x1006a22d0>

CymectByer 60see GezonacHblil criocob 106aBUTh JaHHBIE — UCIIOAb30BATh 3aI10JI-
HUTEJIb:

>>> qns = "INSERT INTO zoo (critter, count, damages) VALUES(?, 7, 7)'
>>> curs.execute(ins, ('weasel', 1, 2000.0))
<sqlite3.Cursor object at 0x1006a22d0>
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B 5T0T pa3 MbI NCTIOJTL30BAJIH B 3aIPOCE TP BOIPOCUTEBHBIX 3HAKA, 4TOObI TIOKA3aTh,
4TO TIAHUPYeM J00aBUTH TPU 3HAUEHMUS, a 3aTeM H0OABUTDH 3T 3HAYEHUS CITUCKOM
B pyHKIMH] execute (). 3aMOTHUTEN TTOMOTAIOT HAM CIIPABJISATLCS C HYTHBIMU JI€TATISIMU
Bpojie paccTaHOBKM KaBbruek. OHn 3anmumiaioT ot SQL-unsexyuii — BHEIHEN aTaky,
pactipoctpaHeHHoi B CeTu, KOTOpas BHE/IPSET B CUCTEMY BpejiHble KoMaHabl SQL.

Terneps mpoBepuM, CMOKEM JIM MbI IOJYIUTb HA3a][ CIIUCOK HANIUX JKIBOTHBIX:

>>> curs.execute('SELECT * FROM zoo')

<sqlite3.Cursor object at 0x1006a22d0>

>>> rows = curs.fetchall()

>>> print(rows)

[("duck'. 5, 0.0), ('bear', 2, 1000.0), ('weasel', 1, 2000.0)]

[TosyynMm nx cHOBA, HO HA 3TOT Pa3 YHOPSJ0YUM CIIICOK 110 KOJIMYECTBY KUBOTHBIX:

>>> curs.execute('SELECT * from zoo ORDER BY count')
<sqlite3.Cursor object at 0x1006a22d0>

>>> curs. fetchall()

[('weasel', 1, 2000.0), ('bear', 2, 1000.0), ('duck', 5, 0.0)]

Sﬁ, MbI XOT€JIN ITOJIYYUTh CIIMCOK B HUCXO/ANIIEM TTOPAAKE:

>>> curs.execute('SELECT * from zoo ORDER BY count DESC")
<sqlite3.Cursor object at 0x1006a22d0>

>>> curs. fetchall()

[('duck', 5, 0.0), ('bear', 2, 1000.0), ('weasel', 1, 2000.0)]

Kakne ;xuBoTHBIE O6XOZI$ITCH HaM J0POKe BCero?

>>> curs.execute( "' "'SELECT * FROM zoo WHERE
damages = (SELECT MAX(damages) FROM zoo)''")
<sqlite3.Cursor object at 0x1006a22d0>
>>> curs. fetchall()
[('weasel', 1, 2000.0)]

Bl Mo GbI TOyMaTh, 4TO 9TO MeABe/r. JIydiine Beera IIPoBePsITh aKTyalbHble
JaHHbIE.

Ilepen Tem Kak octaBuTh B okoe SQLite, mam HyxHO pubparbes. Ecin Mbl o1-
KPBIBAJIM COEIMHENE 1 KypCOP, HYsKHO 3aKPBITh MX TTOCJIE TOTO, Kak paboTa Oy/eT 3aKoH-
yeHa:

>>> curs.close()
>>> conn.close()

MySQL

MySQL (http://www.mysgl.com/) — 3T0 0u€eHb MOMYJITPHAsT PEJAIIHOHHAsE Oa3a JAHHBIX
C OTKPBITBIM UCXO/IHBIM KO/I0M. B oTimmume ot SQLite oHa sB/IeTCS HACTOSANIUM cep-
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BEPOM, MOITOMY KJIHEHTBI MOTYT TOJIyYaTh K HEH JOCTYI ¢ pPasHbIX YCTPONCTB Beeil
ceTw.

MysqlDB (http://sourceforge.net/projects/mysql-python) sBjisieTcst caMbIM OILYJISP-
HBIM JpaiiBepom st MySQL, Ho ero eriie He moptrposaiu 8 Python 3. B ta6r. 8.3 epe-
YHCIIEHBI IPAiBEPBI, KOTOPBIE BB MOJKETE UCMOJIB30BATD /IS TOTO, YTOOLI MOJYIUThH
noctyn k MySQL us3 Python.

Ta6nuua 8.3. Jpaiisepbl MySQL

HasBaHue | Ccbinka Maket PyPi WUmnoptuposatb | [puMeyaHue
Kak

MySQL http://bit.ly/mysql-cpdg mysql-connector- | mysql.connector | —

Connector python

PYMySQL | https://github.com/ pymysgl pymysql —
petehunt/PyMySQL/

oursg| http://pythonhosted.org/ | oursgl oursgl TpebyeT Hanmumsi
oursql/ K/IMEHTCKoN 6ubnmno-

Tekn MySQL C

PostgreSQL

PostgreSQL (http://www.postgresgl.org/) — pesiiiuontas 6asza JaHHBIX C OTKPbITHIM
HCXOHBIM KOJIOM, UMEIOIIast IIMPOKKUE BOBMOKHOCTH U TOPaso GoJiee IPOABUHYTaS,
yem MySQL. B ra6:1. 8.4 nmokasanbl gpaiiBepsl Python, KoTopble BbI MOKETE UCIIONB30-
BATh JIJI TOTO, YTOOBI TIOJNYIUTH K HEH JOCTYIL.

Ta6nuua 8.4. paneepbl PostgreSQL

HasBaHue Ccbinka Maker PyPi | UMnopTtupoBatb |MpumevaHue
Kak
psycopg2 http://initd.org/psycopg/ | psycopg2 psycopg2 Heobxoaum pg_config

U3 KIMEHTCKUX UHCTPY-
MeHTOB PostgreSQL

py-postgresgl | http://python.projects. py-postgresql | postgresq| —
pgfoundry.org/

SQLAIchemy

SQL He BO Bcex PeJIIMOHHBIX 6asaX JaHHBIX ofnHakoB, 1 DB-API gaer BaM orpaHu-
yeHHBIH Habop Bo3MOkHOCTEN. Kajknas 6asa TaHHBIX peasnusyeT onpeieseHHbli dua-
Jlexkm, oTpaskast cBoM ocobeHHoCTH 1 (hutocoduio. Muorne 6GubJINOTeKN MbITAIOTCS TEM
WJTH WHBIM CITOCOG0M KOMIIEHCUPOBaTh 911 pasinuunst, Camast monyJisipHast Oubinorexa
1151 paboThl ¢ pasHbiMu Oasamu qaHHbx — SQLAlchemy (http://www.sglalchemy.org/).
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Ira 6ubIMoTEKA He SBJSETCs CTaHAAPTHOI, HO OHA HIMPOKO U3BECTHA U UCIIOJIb3Y-
€TCsl MHOTUMU JIIO/IbMU. BbI MOJKeTe yCTaHOBUTH €€ B CBOIO CUCTEMY € TIOMOTIIBIO CJIe/TY-
fOIIleNl KOMaH/[bl:

$ pip install sqlalchemy

Moskete ncmonp3oBath SQLAlchemy a HECKOTBKITX YPOBHSIX.

O Ha camoM HH3KOM ypOBHE OHa paboTaeT ¢ nyaamu COeANHEHNH K 6a3e TaHHBIX, BbI-

TmostHsIeT KoMaHAbl SQL 1 Bo3BpalmaeT pe3yabTaT. DTOT YPOBEHb OUeHb TOXOXK Ha
DB-APL

O Cuenyrommii ypoBeHb — s3bik gvipascenuti SQL, moctpoutenb SQL B Python.

O Cawmblii Beicoknii ypoBeHb — 910 cjioii ORM (Object Relational Model, o6bexTHO-
PEJISIIIMOHHOE OTOOPaKEHHE ), KOTOPbII HCIIOJIb3YeT s13bIK BhipaskeHuil SQL Expres-
sion Language n cBg3bIBaeT KOJ IPUJIOKEHUS C PEJSIIMOHHBIMUA CTPYKTYpaMu
JIAHHBIX.

ITo Mepe yriryGJIeHIS B MaTeprall Bbl IOMeTe, uTo 03Ha4atoT aTh TepMuHbl. SQLAlchemy
paboraer ¢ apaiiBepamMu 6asbl JaHHBIX, 3aJ0KYMEHTHPOBAaHHBIMU B TIPEABIAYIIIX Pas-
nejax. BaM He HyKHO MMITIOPTHPOBATH ApaiiBep — OH OY/IET ONpeesieH ¢ MOMOIIbIO
CTPOKH COeIMHEH N, KOTOPYIO BbI Iipefoctanisiere SQLAlchemy. Dta cTpoka BeITISAANT
MIPUMEPHO TaK:

dialect + driver :// user : password @ host : port / dbname

B 3Ty cTpoKy HY:XKHO TTOMECTUTD CIACAYIONINe 3HAYCHUS:

dialect — tum 6a3bl JaHHBIX;

driver — gpaiiBep, KOTOPbII Bbl XOTUTE UCIIOJIb30BATD /st 9TOI 6a3bl JAHHBIX;

user 1 password — CTPOKK ayTeHTU(MUKALIK /st 9TOI Gasbl JAHHBIX;

© 0 0O O

host 1 port — pacroJiokerue cepBepa 6asbl JaHHBIX (3HaUeHUe POrt HYKHO YKa3biBaTh
TOJIBKO B TOM CJTy4ae, €CJIA BbI UCTIOJIb3yeTe HeCTAHAAPTHBIN TIOPT);

@)

dbname — mMst 6asbl TAaHHBIX, K KOTOPO HY/KHO MOKTIOUUTHCSL.

B Ta6u1. 8.5 mepeuncaensl ANATEKTHI U IPaiBEPHI.

Ta6nuua 8.5. CoegnHeHune c SQLAIchemy

AvanekTt ApaiBep

sqlite pysqlite (MOXHO onycTUTb)
mysql mysglconnector

mysq| pymysql

mysq| oursq|

postgresq| psycopg2

postgresq| pypostgresql
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YpoBeHb ABMKKa

CHauasta Mbl TIOTIPoGyeM mopaboTath ¢ caMbiM HU3KUM yposHeM SQLAlchemy, Boamosk-
HOCTH KOTOPOTO TIOYTH He oTmyaoTcd oT pyukinmit DB-API.

[Toupobyem nopaborars ¢ SQLite, IIOCKOIBKY €ro IIOAAEPKKA YKE BCTPOEHA
B Python. Crpoka coepunenus mus SQLite omyckaeT 3HadeHust mapameTpos host,
port, user u password. dbname uugopmupyet SQLite 0 TOM, KaKoIi (haiisi NCTIO0JIB30BATD JIJIs
XpaHeHust Baiei 6asbl gaHubIX. Ecain Bb onyctute mapamerp dbname, SQLite cozpact
6asy JaHHBIX B mamsaTu. Ecin 3HaueHne mapameTpa dbname HaunHaetcst co cuema (/),
OHO gBJIeTCs aOCOIOTHBIM UMeHeM (aiiia Ha BameM KomibioTepe (Kak B Linux
u OS X). B nporuBHOM ciiyyae OHO SBJISIETCSI OTHOCUTEIbHBIM UMEHEM TEKYIIETO
KaTaJora.

Curetyroriie CerMEHTBI SIBJISTIOTCST YaCThIO O/THOM TPOTPAMMBbI, Pa3/IeJICHHOM HAa 4acTh
1Uist yto0cTBa 00bSICHEHUSI.

Jlist Havama Hy KHO HIMIIOPTHPOBATH BCe, UTO HaM MoHamo6uTest. Coreyomast CTpoKa
SIBJIIETCSI TTPUMEPOM UMNOPMUPOBAHUA NCEBOOHUMA, KOTOPBIH MO3BOJISIET HCTIOIH30BATH
CTPOKY Sa JIJIsI TOro, 4To0bI cehlaathes Ha Metonbl SQLAlchemy. ¢ nenaio 510 B 0cHOB-
HOM IIOTOMY, YTO Sa HAIUCATbh TOPA3/L0 IIpole, ueM sqlalchemy:

>>> jmport sqlalchemy as sa

Coenunnmest ¢ 6a30ii JaHHBIX U CO3AIMM XPAHUJINIIE B TAMATH (CTPOKA apIyMEHTOB
'sqlite:///:memory: ' Tax:e cpaboraer):

>>> conn = sa.create engine('sqlite://")
Coznaanm TabauITy, KOTOpAst HA3BIBAETCS Z00 W COMEPIKUT TPH TPAbBI:

>>> conn.execute(' " 'CREATE TABLE zoo

(critter VARCHAR(20) PRIMARY KEY,

count INT,
. damages FLOAT)''")
<sqlalchemy.engine.result.ResultProxy object at 0x1017efbl0>

Boizos conn.execute() Bosspamaer o6bekT SQLAlchemy, koropsrii HasbiBaeTcs
ResultProxy. CKopo BBI YBUANTE, YTO C HIM MOSKHO CZEJIaTh.

Kcrartn, ecsiv BbI paHblile HUKOT/[A He CO3/1aBajii 0a3bl JaHHbBIX, IPUMUTE MOU TI0-
3apasienus. MoskeTe BBIUEPKHYTD 9TOT YHKT U3 CBOETO CITHCKA JIENT, KOTOpbIe 00s13a-
TEeJILHO HY’KHO PeaTN30BaTh B JKU3HIL

Jlasee BetaBbTe Tpu HabOPa IAHHBIX B HOBYIO MYCTYIO TabJIUILY:

>>> ins = 'INSERT INTO zoo (critter, count, damages) VALUES (?, ?, ?)'
>>> conn.execute(ins, 'duck', 10, 0.0)
<sqlalchemy.engine.result.ResultProxy object at 0x1017efb50>

>>> conn.execute(ins, 'bear', 2, 1000.0)
<sqlalchemy.engine.result.ResultProxy object at 0x1017ef090>

>>> conn.execute(ins, 'weasel', 1, 2000.0)
<sqlalchemy.engine.result.ResultProxy object at 0x1017ef450>
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I[aJIee ClIe]IafITe BbI60pKy TOTr'O, 4YTO TOJIBKO YTO pa3sMeCTUJIN B Gasze:

>>> rows = conn.execute('SELECT * FROM zoo")

B SQLAlchemy rows He sgBjiseTcs CIIMCKOM — 9TO CleLUaNbHbIIT 00beKT ResultProxy,
KOTOPBIN MBI HE MOKEM OTOOPA3UTh HETIOCPEACTBEHHO:

>>> print(rows)
<sqlalchemy.engine.result.ResultProxy object at 0x1017ef9d0>

OpHako BBl MOJKETE UTEPHUPOBATH 10 HEMY, KaK I10 CIHCKY, U TOJIY4aTh 110 OJHOMY
psy 3a pas:

>>> for row in rows:
print(row)

("duck"', 10, 0.0)
('bear', 2, 1000.0)
('weasel', 1, 2000.0)

ITOT NPUMepP OUYeHb MOXO03K Ha JIPYyToi, rie ucrnosb3oBaicsa SQLite DB-API. Exun-
CTBEHHOE IPEUMYIIECTBO 3TOTO MO/IX0/IA 3aKJTI0UAETCSI B TOM, YTO HaM He HYKHO UMITOP-
tupoBaTh Apaiisep — SQLAlchemy cam onpegennt gpaiiBep Ha OCHOBE CTPOKU COELIU-
Henust. IIpocToe u3MeHeH1e CTPOKK COeIMHEH IS TI03BOJIUT [IEPEHECTH 9TOT KO Ha 6asy
JaHHbIX Apyroro Tuia. Eme ogun mwioc SQLAlchemy sakioyaercsa B Haau4uu nyia
coedunenuili, 0 KOTOPOM BBl MOJKETE IPOYMTATh Ha caiire http://bit.ly/conn-pooling, co-
JlepsKateM TOKyMeHTAINIO.

S3bIK BbipakeHn SQL

Caenyroruii ypoerb SQLAlchemy — ato si3bik Beipakenuit SQL. OH nipegocTaBJsier
(hyHkIMY, KOTOPBIE TO3BOJLIOT c0o371aTh SQ L /17151 pasHbIX oniepaiiuii. S13bIk BbIpaskeHU
o6pabarbiBaet GOIIbINee KOJMYECTBO PA3IMINH B IMATEKTAX, YeM HIU3KOYPOBHEBBII CJI0T
ABIDKKA. OH MOJKET 0Ka3aThCsl MOJIE3HBIM [TPOMEKYTOYHBIM PEIIEHUEM IS TIPUIIOIKE-
HUIT, pabOTAIONINX € PEISAIIUOHHBIMYI 6a3aMU JIAHHBIX.

PacecmoTpuM cosmamvie u HarostHeHHe TabauIbl z00. BHOBB Bee mocreyioniye (par-
MEHTBI TPUHAJIEKAT OHOM TPOTPAMME.

WmrmiopTrpoBanue u mMogKJI0ueHIe He 3MEeHIOTCSI:

>>> import sqglalchemy as sa
>>> conn = sa.create engine('sqlite://")

J1J1s1 TOTO 4TOOBI OTIPeNIeTUTh TAOIUILY 200, BMecTO SQL HauHeM HCTIOIB30BATD SI3BIK
BBIPKEHUI:

>>> meta = sa.MetaData()
>>> 700 = Sa.Table('zoo', meta,
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sa.Column('critter', sa.String, primary key=True),
sa.Column('count', sa.Integer),
sa.Column( 'damages', sa.Float)
)
>>> meta.create_all(conn)

O6patrure BHUMaHKe Ha KPyTJible CKOOKM B OTlepaiiii, KOTOPast 3aHUMaeT HECKOJIb-
KO CTPOK B nipeibiayiieM mpuMepe. CTpykTypa MeTos1a Table() coBmasaeT co CTpyKTypoi
tabsmibl. ITockoabKy Haia Tabauia coaeps;kuT Tpu rpadsl, B MeToge Table() pacmoso-
JKeHbI TPU BbI30Ba MeToza Column().

700 TIpeicTaBIsieT co60M HeKMit BOJIIEOHBIH 00bEKT, KOTOPBIN coennHsieT Mup 6a3
nanabix SQL u Mup ctpykTyp Aantbix Python.

3anummre B TabIMIy JAaHHBIE € HOMOILbIO HOBBIX (DYHKIIMIT I3bIKA BHIPAKEHMIL:

. conn.execute(zoo.insert(('bear', 2, 1000.0)))
<sqlalchemy.engine.result.ResultProxy object at 0x1017ea910>
>>> conn.execute(zoo.insert(('weasel', 1, 2000.0)))
<sqlalchemy.engine.result.ResultProxy object at 0x1017eabl0>
>>> conn.execute(zoo.insert(('duck', 10, 0)))
<sqlalchemy.engine.result.ResultProxy object at 0x1017each0>

Tasee cozmaanm oneparop SELECT (z0o.select() mesaet BBIOOPKY BCETO, YTO COAEP-
AKUTCS B Tabsulle, IPeACTaBIeHHON 00BEKTOM 200, KaK 9TO cejana Obl MHCTPYKIIKSI
SELECT * FROM zoo B ipoctom SQL):

>>> result = conn.execute(zoo.select())

Hakownerr, mosriyuyum pesyJsibTar:

>>> rows = result.fetchall()
>>> print(rows)
[('bear', 2, 1000.0), ('weasel", 1, 2000.0), ('duck", 10, 0.0)]

The Object-Relational Mapper

B npeabiayieM paszese 00beKT 200 sIBJSIICS TPOMEKYTOYHBIM 3BeHOM Meskay SQL
u Python. B camom Bepxtem ciioe SQLAlchemy 06beKTHO-peNsIInOHHOE 0TOOpaskKeHe
(Object-Relational Mapper, ORM) ucnonb3yer sa3bik Bbipaskenuit SQL, Ho crapaercs
c/le1aTh PeasbHbIe MEXaHM3Mbl Ga3bl JAaHHBIX HEBUANMBIMU. BbI onpesiesisere Kaaccesl,
a ORM o6pabaTbiBaet crocod, ¢ TOMOIIBI0 KOTOPOTO OHU TIOJAYYAIOT JaHHbIe 13 Hasbl
JaHHBIX U BO3BPAIIaioT ux o6parno. OCHOBHAS MIesT, Ha KOTOPOH 6Ga3supyeTcs CIOKHBII
TEPMUH «OOBEKTHO-PEJISIIIHOHHOE OTOOPAsKEHIE>, 3AKITIOYAETCSI B TOM, YTO BbI MOJKETE
CCBITIAThCS HA OOBEKTHI B CBOEM KOJIE U TTOATOMY TIPUJIEPKUBATHCS TPUHIIUTIOB PAOOTHI
¢ Python, Ho Tipu 9TOM HCOTBE30BATH PEJSITIMOHHYTO Ha3y TaHHBIX.

Mpur onpenesm kiace Zoo u cBszkeM ero ¢ ORM. B atot pas ykaxkem SQLite mc-
10JIb30BaTh (aiin z0o . db, utober yoeauTbest, uto ORM paboraer.
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Kak u B mpeapIymux AByX pasjesiaX, CJAeAyIoNue CHUIIETHI ABISIOTCS YacThIO
OJTHOT IpoTpaMMBbl, pa3buToii Ha hparMeHTsI, KOTOpbIe 51 00bsacHI0. He nepeskuBaii-
Te, ecJi 4ero-to He noiimere. B goxkymentaiuu kK SQLAlchemy coxep:xarcst Bee He-
obxoaumble geraiu, pabora ¢ SQLALchemy Moxker okazaTbCst JOBOJbHO CJIOKHOIA.
s xouy mokasaTh BaM, 4TO HYKHO ciiesiath, uto661 ORM pabotal, 4ToOBI BbI MOTJIH
OIPE/IETATD, KAKOH 13 TIOJIX0/I0B, PACCMOTPEHHBIX B 9TOH IJIaBe, TOAMUTCSI JI7IsT BAC 60Ib-
e IPyTrux.

VIMIIopT ocTaeTcst HeM3MEeHHbBIM, HO B 9TOT Pa3 HaM HYXKHO KOE-UTO elIle:

>>> jmport sqglalchemy as sa
>>> from sqlalchemy.ext.declarative import declarative base

Bot Tak cosgaercs coeuHeHue:
>>> conn = sa.create engine('sqlite:///zoo.db")

Teneps Ml HaunHaeM paborath ¢ SQLAlchemy ORM. Onpezesisiem Kiace Z00 U CBS-
3bIBaeM ero aTpuOyThI ¢ rpahamu TabIUIIbL:

>>> Base = declarative_base()
>>> class Zoo(Base):
__tablename = "zoo'
critter = sa.Column('critter', sa.String, primary key=True)
count = sa.Column('count', sa.Integer)
damages = sa.Column( 'damages', sa.Float)
def _init_ (self, critter, count, damages):
self.critter = critter
self.count = count
self.damages = damages
def _repr_ (self):
return "<Zoo({}, {}. {})>".format(self.critter, self.count, self.damages)

Cremyiotiast CTpoKa Kak 1Mo BOJIEOCTBY co3/iaeT 6a3y TaHHbIX 1 TabIUILy:
>>> Base.metadata.create_all(conn)

Bor MoskeTe 106aBUTh B TabAMIlY AaHHbIE TIyTeM cosaanust o6bekToB Python.
ORM ynpaBiigeT JaHHBIMU U3HYTPU:

>>> first = Zoo('duck", 10, 0.0)

>>> second = Zoo('bear', 2, 1000.0)
>>> third = Zoo('weasel', 1, 2000.0)
>>> first

</oo(duck, 10, 0.0)>

Hanee mbl ykazsiBaeM ORM otsestu Hac B crpany SQL. Cosnaem ceccuio, 4ToObI
GecemoBath ¢ 6A30M TAHHBIX:

>>> from sqlalchemy.orm import sessionmaker

>>> Session = sessionmaker(bind=conn)
>>> session = Session()
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BHyTpu ceccuu 3aliChiBaeM TPU CO3JaHHBIX HaMU 00beKTa B 6asy JaHHbIX. DyHKIUA
add() moGasiser ogun 00beKT, a pyHkimd add all() gob6aBIsSeT CIUCOK:

>>> session.add(first)
>>> session.add all([second, third])

HaKOHeL[, HaM HYJKHO 3aBEPHIUTDb CECCUIO:

>>> session.commit()

Cpaborasno? Maiir zoo . db 6bLI cO34aH B TEKYIIEM KaTasiore. Bbl MOJKETE HCIIOIb30BaTh
[IPOrpaMMy KOMaHHOI cTpoku sq1ited, uToObl yOeuThCs B 9TOM:

$ sqlite3 zoo.db

SQLite version 3.6.12

Enter ".help" for instructions

Enter SQL statements terminated with a ";"
sqlite> .tables

700

sqlite> select * from zoo;

duck]100.0

bear|2|1000.0

weasel|1]2000.0

ITesb aTOrO pasesia 3aKI04YaeTCs B TOM, YTOOBI MOKa3aTh, 4To Takoe ORM 1 Kak oH
paboraer Ha BbicoKOM yposHe. ABrop SQLAlchemy nanucan nosnoe pykoBoucTBO
k "Hemy (http://bit.ly/obj-rel-tutorial). Tlocsie mpoutennst aToro pasmesna OnpesesnTech,
KaKOW M3 CJeIYIONNX YPOBHEN JIydIile TTOAXOANT JIJIs BAlTUX HY KT

O mnpoctoit DB-API, mokazannsiii panee B mogpaszese «SQLitey;
O mBwkok SQLAlchemy;

O sa3wik Beipaskenwit SQLAlchemy;

O SQLAlchemy ORM.

EcrecrBennbiM BBI6GOpOM BhIrIsiauT pumenerrie ORM, uTo mo3Bout usbesxarhb
Bcex cyoxxHocTelr SQL. Crout m uM nosrb3oBatbesa? Hekoropsle o c4uTAIOT, 4TO
ORM caenyer usberars (http://bit.ly/obj-rel-map), a Ipyrue moaraiot, 4To €ro KpUTUKYIOT
nesacayskenno (http://bit.ly/fowler-orm). HezaBucumo ot toro, kro npas, ORM — ato
abCeTpakiys, a Bce aOCTPAKIIUU B KAKOI-TO MOMEHT Pa3pyIIAIOTCS — OHU JIOIYCKAOT
yreuku nmamsatu. Ecoim ORM He festaet Toro, YT0 BaM HYKHO, BBI IOJIKHBI TIOHATD, KaK OH
paboraer, a 3aTeM pazoOpaThCst, KaK UCIPaBUTh 310 ¢ momolinbio SQL. Tlepedpasupyst
HHTEPHET-MEM, HEKOTOPBIE JIIO/H, CTOIKHYBIIICH ¢ TPo6IeMoit, mymatoT: « TouHo, wc-
nosb3yio ORM». Teneps y Hux ase npobuemsl. Crapaiitech ncnosbsosatb ORM peske
1, KaK [PaBUJIO, LISl IPOCTHIX Iputokenuil. Ho ecim ipusioskenie KaxeTcst IIPOCTBIM, TO
BaM, BO3MOKHO, CTOUT UCIIOJIb30BaTh TpocToit SQL (nin 93bIk BeIpakenuii SQL).

Winn ke BbI MOskeTe Honpobosarh elle 6ojiee mpocToit criocob — dataset (https://
dataset.readthedocs.org/). OH cosman Ha ocHoBe SQLAlchemy u peocrasisieT mpocToit
ORM st xpanusung SQL, JSON u CSV.
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Xpanunuwga aaHHbIX NoSQL

HekoTopbie 6asbl JaHHBIX He ABJIAIOTCS PEISIUOHHBIMU U He ToagepxkuBaior SQL.
OHu ObLIM CO3/1aHbI st pabOThI ¢ OYE€Hb KPYITHBIMKM HaGOpaMK JaHHBIX, TIO3BOJISIOT
6oJiee THOKO OMPEAEIISITh JaHHBIE U OIAEPKIBAIOT MOJIb30BATEIBCKIE OIIEPALIH C JaH-
HbiMu. Taxue Gasbl anHbx HasbiBatoT NoSQL (paHbiiie 510 o3Hauano <ae SQL», Te-
1epb ke pacnmpoBKa 3BYUUT KaK «HE TOTBKO SQL»).

Cemencrso dbm

Dopwmatsl dom CyIecTBOBAIN 3aI0JITO 0 TOTO, Kak mosiuiicst NoSQL. Ouu npejacras-
JITIOT OO0 XpaHuIuia, paboTaloNe [0 IPUHIUILY «KJII0Y4 — 3HAYEeHUE», UX 4aCTO
BCTPAUBAIOT B IPUJIOKEHUST Bpojie Opay3epoB, YT0o0bI MOAAEePKUBATh PasJUUHbIe Ha-
crpoiiku. Basa gannbix dbm ouenb moxoxa Ha 0ObIYHBIN CJIOBAPb.

O Bwr TIPUCBANBACTE 3HAYCHUE KJII0OTY, 1 OHO aBTOMATUYECKU COXPAHAECTCS B Gase JlaH-
HbIX Ha JUCKE.

O Bmwi moxerte IIOIYYUTDb 3HaY€HME C TTIOMOIIbIO KJIto4a.

Pacemorpum ipocTotii ipumep. Bropoit apryMeHT ciieryonero MeToia open( ) MoxeT
NIPUHUMATD 3HAYCHU 'I' 71 YTeHUs, 'W' JJI 3allMCU U 'C' 1711 TOTO U IPYroro, co3aa-
Bast (haili, ecan ero He CyIIeCTBYeT:

>>> import dbm
>>> db = dbm.open('definitions’,

ch)
Jlsist TOro 4TOOBI CO3/1aTh MAPhl <KJI0Y — 3HAUEHUE», TPOCTO MPUCBOITE 3HAYECHUE
KJIIOUY, KaK ecJi ObI BbI pabOTAJIH CO CITIOBAPEM:

>>> db[ 'mustard'] = 'yellow'
>>> db[ 'ketchup'] = 'red’
>>> db[ 'pesto'] = 'green’

[TprocTaHOBUMCS M1 TOCMOTPUM, UTO MBI YK€ NMeeM:

>>> Ten(db)

3

>>> db[ 'pesto’ ]
b'green’

Ternepb 3akpoeM (aiisr 1 OTKPOEM €ro CHOBa, YTOOBI yOEAUTHCS, UTO HAIITH JAHHBIE
JEHCTBUTENLHO OBLIN COXPAHEHBI:

>>> db.close()

>>> db = dbm.open('definitions",
>>> db[ 'mustard']

b'yellow'

r'
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Kiroun u 3HaYeHUsT COXPAHAIOTCS Kak OaiiTel. Bl He MoxkeTe HTEPUPOBATH O
ob6bexTaM 6asbl JAHHBIX db, HO MOKETEe TOJIYYUTh KOJMYECTBO KIIOUEH € MOMOIIBIO
dbysxmn len(). ObpaTure BHUMaHUe Ha TO, 4To pyHKImu get () u setdefault() pabo-
TAIOT TOYHO TaK K€, KaK ¥ JIJIsI CJIOBapeii.

Memcached

memcached (http://memcached.org/) — 5T0 GBICTPBII CEPBEP KIUUPOBAHLS, PACIIOJIAra-
IOIIUIACS B MAMSITH U pabOTAIONINIT TI0 TIPUHITUITY «KJTI0Y — 3HaYeHue». Ero yacto pasme-
MAIoT Tepest 6a30il JaHHbIX, TAKKE OH MOXKET MCHOJIb30BATHCS JIJISl XPAHEHUST JIAHHBIX
ceccuu BeG-cepsepa. Ber Moxkere sarpysuth Bepeun 41 Linux, OS X (http://bit.ly/install-osx)
u Windows (http://bit.ly/memcache-win). Eciiit BbI x0THTE OIIPOOGOBATH 3AILyCTUTD IIPUMEPBL,
MOKa3aHHbIE B ATOM pasjieie, BaM MoHanobsTes cepsep memcached u gpaiisep Python.

CyrmecTByer MHOKeECTBO jipaiiBepoB Python, Tor, uro paboraer ¢ Python 3, nasbiBa-
ercs python3-memcached (https://github.com/eguven/python3-memcached), Bbl MosKeTE
YCTAHOBUTD €T0 € IIOMOUIBIO 9TON KOMAH/IbI:

$ pip install python-memcached

[[JIH TOTO YTOOBI MCIIOIb30BaTh €ro, MMOJARJIIOYNTECH K CEPBEPY memcached, IIocJjie
HEro MOJKETE:

O ycraHaBIMBATH U MOJTYYaTh 3HAYEHUS KITIOUEl;
O yBenuuuBaTh U YMEHbIIATh 3HAYCHUT,
QO ymamAThb KII04n.

[[aHHbIe, XpaHUMbIE B 68.36, HGYCTOfI‘{I/IBbI, OHU MOTYT UCYE3HYTb. ITO IIpOonCxXoanT
n3-3a TOro, 4To memcached saBigerca CEPBEPOM Kallla. On usberaer CI/ITyaHI/Ifl, Koraa
Yy HETO 3aKaHYMBAETCA [MaMATh, CTUPasd CTapbl€ JlTaHHbIEC.

Bb1 MoxeTe MOAKIIOUUTHCS K HECKOJIbKUM cepBepamM memcached OHOBPEMEHHO.
B CJIeIyIolieM IpruMepe Mbl 6ece/1yeM C OJ/THUM U TEM K€ KOMIIbIOTEPOM!

>>> import memcache
>>> db = memcache.Client(['127.0.0.1:11211"'1)
>>> db.set('marco’, 'polo")

True

>>> db.get('marco")
‘polo’

>>> db.set('ducks"', 0)
True

>>> db.get('ducks")

0

>>> db.incr('ducks', 2)
2

>>> db.get('ducks")
2
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Redis

Redis — ar1o cepeep cmpyxmyp dannvix. Kak u B ciyyae ¢ memcached, Bce nanbie cep-
Bepa Redis 10/KHBI TIOMECTUTHCS B IAMSTh (XOTS Yy HAC UMEETCSI BOBMOKHOCTh COXPa-
HUTH BCe JlaHHble Ha Auck). B ormmune or memcached Redis mosker genath caepyioliee:

Q COXpaHsATh IaHHbIE Ha JAMCK /IS HJIE)KHOCTH B CJIyvae repes3arpys3ki;
QO XpaHUTb CTapble JaHHbIE;
O mpepocTaBiATh GoJiee CA0KHBIE CTPYKTYPbI JAHHBIX, HESKEJIH CTPOKH.

Tunbl ganHbIX, Ucnoab3yemble Redis, MOX0KK Ha TUIIbI JaHHBIX, UCIIOJIb3yeMble
B Python, u cepsep Redis MoskeT ObITh TPUMEHEH B KAUECTBE TIPOMEKYTOTHOTO PEIIEHHUST
JLJISE TOTO, YTOOBI OTHO UJTA HECKOJIBKO MTPUJIOKEH I JIETUIIICE JAHHBIMU JIPYT C IPYTOM.
S HAX0Ky TO HACTOJIBKO TTOJIE3HBIM, YTO MOCBSIILY 9TOMY HeOOIbIION (hparMeHT aTOI
KHUTH.

Vcxonnpiii Koz apaiisepa Python redis-py u tectsl Haxomsares Ha GitHub (https://
github.com/andymccurdy/redis-py), Bbl Tak:ke MOKeTe HAUTU JOKYMEHTAIUIO 110 HEMY
(http://bit.ly/redis-py-docs). Mo:kHO yCTaHOBUTH 3TOT APAliBEP € TIOMOIIBIO CJIEYIOTIEH
KOMaH/IbI:

$ pip install redis

Cam 1o cebe cepsep Redis (http://redis.io/) xopoto 3agokymeHTHpoBaH. Eciin BbI
YCTaHOBMTE M 3allyCTUTE €0 Ha CBOEM JIOKAJbHOM KOMIIbIOTEPE, KOTOPBII UMEET Ce-
TeBoe MMs 10calhost, MoxkeTe monpo6oBaTh 3alyCTUTh MPOTPAMMbI U3 CJIEAYIONIMX
pasesios.

Ctpoku

Koy, umeronuii ofiHo 3uauenme, sipasercst cmpokoi Redis. TIpocTbie THTIBI TaHHBIX
Python aBromarnyecku npeobpasosbiBaiorcst. [loakmounmces k cepsepy Redis, pac-
MOJIOXKEHHOMY Ha HEKOTOPOM XocTe (110 yModanuio 1ocalhost) u mopte (110 ymosda-
HUIO 6379):

>>> qmport redis
>>> conn = redis.Redis()

Crpoxku redis.Redis('Tocalhost') uu redis.Redis('Tocalhost', 6379) namyT TOT Ke
pes3yJbTar.
[Tepeuncamm Bee kf0uM (KOTOPHIX MTOKA HET):

>>> conn.keys('*")
(]

Co3zpmaauM mpocTyio CTPOKy (¢ KI04oM 'secret '), miesioe 9mcro (¢ KIdoM 'carats')
1 Y4HCJIO ¢ TIJIaBaoliell Toukon (¢ kaodom 'fever'):

>>> conn.set('secret', 'ni!")
True
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>>> conn.set('carats', 24)
True

>>> conn.set('fever', "101.5")
True

HOJIy‘-II/IM 3HAYCHHWA COTJIaCHO 3alaHHbIM KJ/TI0OYaM:

>>> conn.get('secret')
b'nil"

>>> conn.get('carats’)
b'24'

>>> conn.get (' fever")
b'101.5"

Metozm setnx() YCTaHaBJIMBAECT 3HAYC€HNE, HO TOJBKO €CJIN KJI09a HE CYIIECTBYET:

>>> conn.setnx('secret', 'icky-icky-icky-ptang-zoop-boing!")
False

Mertoz He cpaboTall, TIOCKOJAbKY Mbl YK€ OIPeAe/IMIN KoY ' secret '
>>> conn.get('secret’)
b'nil
Meton getset() Bo3BpalaeT ctapoe 3HaueHUe U OJHOBPEMEHHO yCTaHABIUBAET
HOBOE:
>>> conn.getset('secret', 'icky-icky-icky-ptang-zoop-boing!")
b'nil
He 6ynem cuibHo 3aberath Biepes. 1o cpaboTasio?

>>> conn.get('secret')
b'icky-icky-icky-ptang-zoop-boing!’

Terepb MBI TIOIYIUM TOACTPOKY € TIOMOIIBI0 MeToa getrange() (kax u B Python,
cMertrerre 0603HauaeTest Kak 0 /Uit Havaja CIIUCKa ¥ -1 JIJist KOHTIA):

>>> conn.getrange('secret', -6, -1)
b'boing!"

3aMeHUM IIO/ICTPOKY € IOMOII[bIO MeTo/ia setrange() (UCIOJIB3YS CMellleH1e, KOTOpoe
HAYMHAETCS C HYJI):

>>> conn.setrange('secret’, 0, "ICKY")
32

>>> conn.get('secret’)
b'ICKY-icky-icky-ptang-zoop-boing!’

[amnee yctTanoBUM 3HAYEHUS CPa3y HECKOJBKUX KJIIOUEll ¢ ITOMOIIBIO MeTozia mset ():

>>> conn.mset({ 'pie': 'cherry', 'cordial': 'sherry'})
True
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[Tosryuum GoJiee OJHOTO 3HAYEHKS € OMOILbIO MeToxa mget ():
>>> conn.mget ([ 'fever', 'carats'])
[b'101.5", b'24']

Y nanmuMm KIrou ¢ moMoIibio Metoja delete():

>>> conn.delete( ' fever')
True

BeimotHuM MHKPEMEHT ¢ MOMOIIbIo kKoMau incr() u incrbyfloat() m mexkpemeHT
C TIOMOIIBIO KOMaH/IbI decr():

>>> conn.incr('carats"’)

25

>>> conn.incr('carats', 10)

35

>>> conn.decr('carats"')

34

>>> conn.decr('carats', 15)

19

>>> conn.set('fever', '101.5")
True

>>> conn.incrbyfloat (' fever")
102.5

>>> conn.incrbyfloat(' fever', 0.5)
103.0

Komanger decrbyfloat () ve cymectyet. Mcmonp3yiiTe oTpuiiatebHbIN MHKPEMEHT,
94T0ObI YMEHBIUTD 3HAYEHHE KiT04a fever:

>>> conn.incrbyfloat('fever', -2.0)
101.0
Cnuckm

Cricku Redis MoryT coepsxath TOIbKO cTpoKH. CIIMCOK CO3/IaeTCsT, KOT/IA BbI 100aBJIsie-
Te nepsbie Janublie. JJ06aBUM JaHHbIe B HAYaJI0 CIIMCKA ¢ IOMOIIbIO MeToza 1push():

>>> conn.lpush('zoo", 'bear")
1

JTo6aBUM B Hayaso crucka 6osee OHOTO 3JeMeHTa;

>>> conn. Ipush('zoo", 'alligator', 'duck")
3

JloGaBrM OIUH BJIEMEHT JI0 WJIK TIOCJIE PYTOro ¢ IIOMOIIbI0 MeToza Tinsert():

>>> conn.linsert('zoo', 'before', 'bear', 'beaver')
4

>>> conn.linsert('zoo', 'after', 'bear', 'cassowary')
5
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JloGaBuM 2JIeMEHT, yKas3aB CMeIleHNe 1JIs HEro, ¢ IOMOIIbI0 MeToza 1set () (CIucok
yIKe JIOJIZKEH CYIIeCTBOBATh):

>>> conn.lset('zoo", 2, 'marmoset’)
True

Jlo6aByUM 2/1IeMEHT B KOHEL] € IOMOILIBIO MEeTO/a rpush():

>>> conn.rpush('zoo", 'yak')
6

[Tosydnm s1eMeHT 110 3a[aHHOMY CMeTI[eHHIO C IIOMOIIBIo MeToza 1index():

>>> conn. lindex('zoo", 3)
b'bear'

[Tosryunm Bce a7ieMeHTbI, HAXO/ISIIMECS B iMATIa30He CMENEeH NI, C TOMOII[BIO METO/IA
Trange() (MOXKHO MCIIOJIb30BaTh 110601 nHAekc ot 0 1o —1):

>>> conn.lrange('zoo"', 0, 2)
[b'duck', b'alligator', b'marmoset’]

Ob6peskeM CIHCOK € TTOMOTIBIO MeToAa 1trim(), COXpaHUB TOJBKO HTEMEHTHI B 3a-
JTAHHOM J[MaTia30He:

>>> conn. 1trim('zoo", 1, 4)
True

[Tosryunm auanasoH sHavYeHui (MOKHO HCIIOJIb30BaTh J1t060it nHaeke ot 0 g0 —1)
C TTOMOIIBIO MeTozia 1range():

>>> conn.lrange('zoo', 0, -1)
[b'alligator', b'marmoset', b'bear', b'cassowary']

B riraBe 10 Oyzer nmokasaHo, Kak HCIOJIb30BaTh CIIMCKU Redis 1 MexaHusMm nybauxa-
UUU-NOONUCKL, ATOOBI PEATH30BaTh OYEPE/IH 3a/1a4.

Xewn

Xewu Redis nmoxoxu Ha cioBapu B Python, Ho oHM MOTYT coepsKaTh TOJbKO CTPOKH.
[ToaTomy BbI MO’KeTe cO3/1aTh TOJBKO OJJTHOMEPHBIN CJI0Baph. PaccMOTpUM IIpUMeEPHI,
B KOTOPBIX CO3/IAETCSI M UBMEHSIETCS XEI ¢ UMEHEM SONg.

YcraHoBUM B Xellle SONg 3HAYEHMS T10JIei do ¥ re 0JJHOBPEMEHHO € TOMOIIIHIO Me-
Toza hmset():

>>> conn.hmset('song', {'do': 'a deer', 're': 'about a deer'})
True

YcranoBum 3HaueHne OJHOTO II0JIS Xellla ¢ TTOMOIIBIO MeToa hset ():

>>> conn.hset('song', 'mi', 'a note to follow re")
1
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[Toyunm 3HaueHme OHOTO TI0JI ¢ TOMOIIbIO MeToz1a hget ():

>>> conn.hget('song', 'mi")
b'a note to follow re'

[Tosmyunm 3HaUeHNE HECKOJIBKUX TIOJIEH ¢ TOMOIIBIO MeTo1a hmget ():

>>> conn.hmget('song', 're', 'do')
[b'about a deer', b'a deer']

[Tomyynm KJt04YM BeeX T0JIel Xelra ¢ IMoMOTIbIo MeToza hkeys():
>>> conn.hkeys('song")
[b'do", b're", b'mi']

[Toyunm 3HaYeHNS BCex TMOJIel Xela ¢ TOMONTbIo MeToza hvals():

>>> conn.hvals('song")
[b'a deer', b'about a deer', b'a note to follow re']

[Toyuum KoTMUECTBO TIOJIEN XeTIa ¢ ToMOTIbio hyHKImU hlen():

>>> conn.hlen('song")
3

[Toyuynm KJ10YM 1 3HAUEHUS BCeX T10JIel Xella ¢ TIoOMOIIbio MeTojia hgetall():

>>> conn.hgetall('song")
{b'do": b'a deer', b're': b'about a deer', b'mi': b'a note to follow re'}

Co3iaiuM 110J1€, eCJIM €r0 KJII0Y He CYIIECTBYET, C TIOMOIIbI0 MeTo/1a hsetnx():
>>> conn.hsetnx('song', 'fa', "a note that rhymes with Ta')
1
MHo)xecTBa

MuoskecrBa Redis moxosku Ha MHOKecTBa Python, Kak Bbl MoKeTe YBUIETD B CIIELY-
IONIHX TPUMeEpax.
JTo6aBUM OJIHO WJIH HECKOJIBKO 3HAYEHUH MHOKECTBA:

>>> conn.sadd('zoo'. 'duck'., 'goat'. 'turkey')
3

[Tosryunm KOIMUECTBO 3HAUEHNIT MHOXKECTBA:

>>> conn.scard('zoo")
3

HO]Iy'—II/IM BC€ 3HAYCHMA MHOKECTBA:

>>> conn.smembers('zoo")
{b'duck", b'goat', b'turkey"}
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leaJII/IM 3HaYCHHE N3 MHOKECTBaA:

>>> conn.srem('zoo', 'turkey"')
True

COSI[B.]_II/IM BTOPO€ MHOJKECTBO, 4TOOBI MIPpOAEMOHCTPHUPOBATH HEKOTOPDIE OIlEPaIlN:

>>> conn.sadd( 'better_zoo', 'tiger'. 'wolf', 'duck")
0

[Tepeceuenne MHOKeCTB (MOTydeHre 0OUIMX YWIEHOB) 700 U better z0o:

>>> conn.sinter('zoo', 'better zoo")
{b"duck"}

Brpimosrnum nepeceyenie MHOXKeCTB z00 1 better zoo M coXpaHuM pe3yJibTaT B MHO-
sKectse fowl z00:

>>> conn.sinterstore('fowl zoo', 'zoo', 'better zoo')
1

EcTb KTO 3KUBOIL?

>>> conn.smembers (' fowl z00")
{b"duck "}

Boimosanm o6benntere (BCex 4IeH0B) MHOKECTB 200 1 better zoo:

>>> conn.sunion('zoo', 'better_zoo")
{b'duck", b'goat', b'wolf', b'tiger'}

CoxpaHuM pe3yJibTat aTOro rnepecevyeHusi B MHOKecTBe fabulous zoo:

>>> conn.sunionstore('fabulous_zoo', 'zoo', 'better_zoo')
4
>>> conn.smembers (' fabulous_zoo")
{b'duck", b'goat", b'wolf"', b'tiger'}

Kaxue ajieMeHTBI IPUCYTCTBYIOT B MHOYKECTBE 200 U OTCYTCTBYIOT B MHOKECTBE
better zoo? Mcnonbayiite Metoz sdiff(), 4TOOBI TOMYIUTH PA3HOCTH MHOKECTB, U METO]
sdiffstore(), 4T06BI COXPAHUTH €€ B MHOJKECTBE Z00_Sale:

>>> conn.sdiff('zoo", 'better zoo')

{b"goat"}

>>> conn.sdiffstore('zoo_sale', 'zoo', 'better zoo')
1

>>> conn.smembers('zoo_sale")

{b"goat"}

YnopsaoyeHHble MHOXKeCTBa

O 13 caMBbIX THOKUX THTIOB MaHHBIX Redis — 910 ynopsidouenmwvie mnosxcecmsa, nnm zset.
Omnu peCTaBIsAIoT co00it HAOOP YHUKATHHBIX 3HAUEHIH, HO KaKI0€ 3HAYEHUe CBSI3aHO
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C leO6HbIM cuemuurxom. Bel MokeTe TIOJIYYUTDb JOCTYII K KasKIOMY 9JIEMECHTY C ITOMOIIbBIO
€ro 3Ha4YeHu A NI CHETUYUKA. yHOpHI[O‘{eHHbIe MHOJKECTBa IIPUMEHAIOTCA B Ka4€CTBE:!

QO CIUCKOB JUAEPOB;
QO BTOPUYHBIX MH/ICKCOB;
O BpPEMEHHBIX PANOB, I/le OTMETKU BPEMEHU UCIIOJIb3YIOTCS KaK CYETUUK.

MbI pacCMOTPUM MOCJEIHWI BAPUAHT MIPUMEHEHUSI, OTCJIEKUBAsT JIOTUHBI TI0JIB30-
BaTesiell ¢ IOMOIIbIO BPEMEHHBIX MEeTOK. MbI Oy/ieM UCII0/Ib30BaTh 3HAYeHNEe BPEMEHU
epoch (mozpobHee 06 aToM — B raase 10), koTopoe BosBpaiaet GyHKIws time():

>>> qmport time

>>> now = time.time()
>>> now

1361857057 .576483

JTo6aBuM T1epBOTo TOCTS (OH HEMHOTO HEPBHUYAET):

>>> conn.zadd('logins'. 'smeagol'. now)
1

[TsaTh MUHYT cIyCTst 1060aBUM BTOPOTO IOCTSI:

>>> conn.zadd('logins', 'sauron', now+(5%60))
1

Yepes Ba yaca:

>>> conn.zadd('logins', 'bilbo", now+(2*60%60))
1

EH_[e OZIVNH I'OCTb HE TOPOIWJICA 1 TTPHUIIEJI CITYCTS CYyTKHU:

>>> conn.zadd('logins', 'treebeard', now+(24*60%60))
1

Kakum 1o cuery niputien bilbo?

>>> conn.zrank('logins', 'bilbo")
2

Korma ato 661107

>>> conn.zscore('Togins', 'bilbo")
1361864257 .576483

[TocmoTpuM, KaKUM 110 CYETY TIPHUIIIEJT KasKbI TOCTD:

>>> conn.zrange('logins', 0, -1)
[b'smeagol', b'sauron', b'bilbo", b'treebeard"]

W xorna:

>>> conn.zrange('logins', 0, -1, withscores=True)
[(b'smeagol"', 1361857057.576483), (b'sauron', 1361857357.576483),
(b'bilbo", 1361864257.576483), (b'treebeard', 1361943457.576483)]
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buTtbl

Butbl — 9T0 04eHb 9GEKTUBHBIN (C TOUKHM 3PEHMS 3aHMMAEMOTO MeCTa) U OBICTPBIN
crocob obpabotath GOJIBITOE MHOKECTBO Yncell. [IpenonoKum, y Bac eCTh CaiiT, Ha KO-
TOPOM PErUCTPUPYIOTCS MOIb30BaTeN. BbI XOTHTE OTCIEKMBATD, KAK YaCTO JIIOU aBTO-
PHU3YIOTCS, CKOJIBKO M0JIb30BaTeel TOCeIIaeT CailT B KOHKPETHBIN /IeHb, KaK YacTO OINH
U TOT K€ MOJIb30BATEb TIOCEIIAET CANT B CJEAYIONINE JHU U T. /. Bl MOTJIN ObI HCIIOJD-
30BaTh MHOKecTBa Redis, HO ecJii BbI IIPHCBaMBAETE MMOJIb30BATE/ISIM YBEIMUMBAIOIIHECS
yncsosbie ID, GUThl TOMOTYT BaM GBICTPeE U KOMITAKTHEE PENTATD 9T 3ajiaqy.

HauneMm ¢ co3maHus ocaen0BaTelbHOCT OUTOB AJIST KAKIO0ro HA. [ 9ToM 1mpo-
BEPKU Mbl UCIIOJIb3yeM BCero Tpu AHs U HeckoJibko ID:
>>> days = ['2013-02-25", '2013-02-26", '2013-02-27']
>>> big spender = 1089
>>> tire kicker = 40459
>>> late joiner = 550212

Kaskmast mata siBsteTcst OTAETBHBIM KJIIOYOM. Y CTAHOBUM GUT /ST KOHKPETHOTO
oJIh30BaTe IS B ATy faty. Hanpumep, B iepByio garty (2013-02-25) y HaC eCcThb TIOCETeHUsT
oT big_spender (ID 1089) m tire kicker (ID 40459):

>>> conn.setbit(days[0]. big_spender, 1)
0
>>> conn.setbit(days[0]. tire kicker. 1)
0

Ha cnenytonmit nennb big_spender BepHyJics:

>>> conn.setbit(days[1]. big_spender, 1)
0

Ha crenyromuii 1enb y Hac cHOBa TOSIBUJICA HaNI IpyT big_spender, a Tak:ke HOBBIH
YEJIOBEK, KOTOPOTO MbI Ha3Basu late joiner:

>>> conn.setbit(days[2]. big_spender, 1)
0
>>> conn.setbit(days[2]. late joiner, 1)
0

HO]Iy‘-II/IM CUETUHMK €KE/HEBHDbIX HOCGH_IGHI/HL/,I 3a 9TU TPH JTHA:

>>> for day in days:
conn.bitcount(day)

—

[Tocemas vt caliT 3a/ITaHHBIN 1TOTH30BATEb B YKA3aHHBIN JIEHD ?

>>> conn.getbit(days[1], tire kicker)
0
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3Hauur, tire_kicker He mocemnan caliT BO BTOPO JIEHb.
CKOJIBKO I10JIb30BaTe el ITocelaeT CalT KayK/blil 1eHb?
>>> conn.bitop('and", 'everyday', *days)
68777

>>> conn.bitcount("everyday")
1

Yranaiite ¢ TPEX IIOIIBITOK, KTO 9TO:

>>> conn.getbit('everyday', big_spender)
1

HaKOHELI, CKOJIbKO YHUKAJIbHBIX TMOJTh30BaTEN el IMTOCETUIA CAlT 32 9TU TpH ZIHH?

>>> conn.bitop('or', 'alldays', *days)
68777

>>> conn.bitcount('alldays")

3

K3wn n ncreueHue cpoka AeMcTBus

VY Beex kimoueii Redis ecTb BpeMst sKU3HM, WK dama ucmeuenust cpoka deticmeust. ITo ymoi-
YAHUIO TOT CPOK JUTUTCS BEUHO. MBI MOJKEM HCIOJIb30BaTh (DYHKIHIO expire(), 4ToObl
ykazath Redis, kak 0JT0 XpaHUTH 3alaHHbIN KTod. Kak mokasano janee, 3HaYCHHEM
SIBJISIETCSA KOJIMYECTBO CEKYHL:

>>> import time

>>> key = 'now you see it'
>>> conn.set(key, 'but not for long")
True

>>> conn.expire(key, 5)
True

>>> conn.ttl1(key)

5

>>> conn.get(key)

b'but not for Tong'

>>> time.sleep(6)

>>> conn.get(key)

>>>

Komanja expireat() ykasbiBaeT, 4To JIeliCTBHE KJIOYA UCTEKAET B 3a/[aHHOE BPEMs
srroxn Unix. ITO MOKET 0Ka3aThCA TTOJIE3HBIM /IS TOTO, YTOOBI KOIII OCTABAJICS CBEKUM
1 4TOOBI OTPAHUYUTH CECCUU ABTOPUBALMIL.

NMpoumne cepsepbl NOSQL

Cepsepbl NoSQL, niepeuncieHHbIe 3/1eCh, MOTYT paboTaTh ¢ IaHHBIMHU, 00HEM KOTOPBIX
npeBbInaeT 00beM JOCTYITHON NaMATH, 1 MHOTHE U3 HUX TPeOYIOT UCIONb30BAHNS He-
CKOJIBKMX KOMIIBIOTEpOB. B Tabu. 8.6 mokasanbl Harboiee MOTyJISPHbIE CEPBEPBI U MX
6ubanorexu Python.
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Ta6nuua 8.6. basbl gaHHbIX NoSQL

Cair Python API
Cassandra pycassa

CouchDB couchdb-python
HBase happybase

Kyoto kyotocabinet
MongoDB mongodb

Riak riak-python-client

Full-Text Databases

Haxkomnen, cymectByer ocobast kareropust 6a3 JaHHBIX JUTS HOLHOMEKCMO6020 TIOMCKA.
OHU HHAEKCUPYIOT BCE, TI09TOMY BBI JIETKO MOKETE HAITU TO CTUXOTBOPEHNE, B KOTOPOM
FOBOPUTCS O BETPSAHbIX MEJIbHUIAX ¥ TUFAHTCKUX IOJI0BKaX ChIpa. Bbl MOkeTe yBuAeTh
HOILYJISIPHBIE IIPUMEPBI TAKUX 0a3 JAHHBIX C OTKPBITHIM MCXOAHBIM Kog0oM 1 X Python
API B Tab1. 8.7.

Ta6nuua 8.7. [NonHoTeKcToBble 6Ga3bl JaHHbIX

Caiit Python API

Lucene pylucene

Solr SolPython

ElasticSearch pyes

Sphinx sphinxapi

Xapian Xappy

Whoosh HanwncaH Ha Python, yxe cogepxut API
YnpaxHeHus

1. TIpucsoiite ctpoky 'This is a test of the emergency text system' mepemennoii testl
U 3anuInTe iepeMennyio testl B paiin ¢ umenem test . txt.

2. Otkpotite daitxr test.txt u cuuraiite ero comep:kumoe B cTpoky test?2. Cosmazaior
s cTpoku testl m test2?

3. CoxpaHuTe CieAyolie HeCKOIbKO CTPOK B (ailir books.csv. ObpaTrure BHUMaHUE
HAa TO, UTO, €CJIV TIOJIST Pa3/Ie/ICHbI 3aISITBIMU, BAM HY>KHO 3aKJIIOYUTh TTOJIE B KABBIUYKH,
€CJI OHO COJIEPKUT 3aAMATYIO:

author, book
J R R Tolkien,The Hobbit
Lynne Truss, "Eats. Shoots & Leaves"
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10.

11.

12.

Vcmonbayiite MoyJIb csv 1 ero Metos DictReader, uTo6bl curTaTh copepKuMoe daii-
Jabooks.csv B mepeMennyio books. BeiBe/iuTe Ha aKpaH 3HaYCHUS TepeMeHHOH books.
O6pabotar i Metos DictReader KaBbIUYKY 1 3AIISIThIE B 3aT0JIOBKE BTOPON KHUTH?

Cospnaiite CSV-daiin books . csv 1 3anummure €ro B CIEAYIONIIE CTPOKN:

title,author,year

The Weirdstone of Brisingamen,Alan Garner,1960
Perdido Street Station,China Miéville,2000
Thud!, Terry Pratchett,2005

The Spellman Files,Lisa Lutz,2007

Small Gods,Terry Pratchett,1992

Hcnonbayiite Momyb sqlite3, uro6bl cospaTh 6asy ganmbix SQLite books . db 1 Tab-
auty books, comepskamnyto ciaemytomniue mmoJs: title (text), author (text) m year
(integer).

Cuuraiite narnble u3 (aiina books . csv u gobaBbre Ux B TabJIUILY DOOK.

Cuuraiite v BeIBeIMTe Ha 9KpaH rpady title Tabuuirbl book B asihaBUTHOM HOPSIIKE.
CuuraiiTe 1 BbIBEAUTE HA DKPaH Bee rpadbl TAOIUIIBI DOOK B TIOPSIIKE Ty OJIMKAIIUAN.

Vcnonbayiire MomyJib sqlalchemy, 4ToObl HOAKIIOUUTHCS K Gase JaHHbIX Sq1ited bo-
oks.db, KoTOpyIo BBI co3fiayn B yrpaxkHeHnn 6. Kak u B ynpaskHenuu 8, cumraiite
U BBIBEIIMTE Ha 9KpaH rpady title tabiuibl book B ajaBUTHOM HOPSIIKE.

Yeranosure cepsep Redis u 6ubsmorexy Python redis (¢ moMolibo KoMaHIbl pip
install redis) Ha cBoii kommbrorep. Cosmaiite xei redis ¢ uMeHeM test, cogepsranuii
o count (1) mname ('Fester Bestertester'). BoiBeaure Bce mosis xera test.

¥YBesmmubre 1oJie count Xerra test u BbIBeIUTE €70 HA 9KPaH.



PacnyTtbiBaeM
BCeMUPHYIO NAayTUHY

Ha dpaniyscko-mseiinapckoii rpanuiie pacnosiaraercs CERN — NuctutyT nccneno-
BaHWsA (DU3MKHU YACTHUI], OH MOXKET TIOKA3aThCS XOPOIIUM YOEKUIIEM TSI 3JI0/IEsT U3
panmussr o [Ixefimce Bonge. K cuacTpio, ero 3ajjaua 3akiovyaercd He B TTOJy4YeHUN
MUPOBOTO FOCIIOZICTBA, & B TOM, YTOOBI IOHSITh IPUHITUIIBI paboThl Beenernoi. 1o Beer-
na npuoansio kK tomy, uto CERN reHepupoBal yauBuTebHbe 00BEMbI JTaHHBIX, 3a-
CTaBJISAs PUBNKOB M KOMITBIOTEPINKOB JIeP;KaTh TEMIT.

B 1989 rony anrsmiickuii yuensiii Tum Bepuepc-JIu (Tim Berners-Lee) Briepsoie
BHEC TIPEIJIOJKEHNE TOMOYb paciipocTpausaTh nHbopmarmio BayTpu CERN 1 uccaemno-
BaTeibcKoro coobiectBa. O uaszpau ero World Wide Web (Bcemupnas naymuna) n 1o-
BOJILHO OBICTPO BBIJIEJIIII TPH OCHOBHBIE UJIEU, KOTOPbIE JIOJKHBI OBLIH JIeYb B OCHOBY
ee Au3aiita:

O HTTP (Hypertext Transfer Protocol, npomoxon nepedauu eunepmexcma) — crienudu-
Kalust st BeO-KJIMEHTOB M CEPBEPOB T 0OMEHa 3arpocaMi U OTBETaMU;

O HTML (Hypertext Markup Language, zunepmexcmosviil 3vix pasmemxu) — hopmar
LTS TIPEJICTABJICHUST PE3YJIbTATOB;

O URL (Uniform Resource Locator, e0unoo6pasioiii 10Kamop pecypca) — crocod yHu-
KaJIbHO 0003HAUYUTD CEpBEpP M PECYPC Ha 9TOM CEpPBEpe.

B camom 1pocToM BapraHTe HCIOIb30BaHus BeO-KIneHT (s1 gymaio, uto bepuepe-Jlu
OBLII IEPBBIM, KTO YIIOTPEOUI CI0BO «Opaysep») COeNMHIETCS ¢ BeO-CepBEPOM C II0-
Morbio mpotokosia HTTP, sanpammsaer URL u nosyyaer HTML.

On nanucas nepsbiii Gpaysep u cepsep Ha Komibiorepe NeXT, n3o0pereHHOM He-
GoubIol kKoMmanuel, koropyto octoBaa Crus [[sxo6¢ (Steve Jobs) Bo BpeMst cBoero
orzabixa oT Apple Computer. ssecTHOCTH BCeMUPHON MayTHHBI 3HAYMTETBHO BO3POC-
ja B 1993-M, korza rpymmna cryaentoB Mimmnoiicekoro yunsepcutera (University of
Illinois) Beirycruna 6paysep Mosaic (g Windows, Macintosh u Unix) u cepsep NCSA
httpd. Korna st 3arpy3ust ux 1 HadaJ CO3[aBaTh CAMTDI, 51 JasKe He JIOTajbIBAJICS, YTO
Bceemupnas maytnaa n IHTEpHET cTaHYT YacThio MOBCEHEBHOM KN3HU. B TO Bpems
VHTepHeT Bee eliie OblI HEKOMMEPYECKUM O(DUIIMAIbHO, B MUPE CYIIECTBOBAJIO BCETO
500 usBectHbIX BeG-cepBepos (http://home.web.cern.ch/about/birth-web). K kowiry 1994 roxa
uX Kom4ectBo yseandnsaoch 10 10 000. MHTepHeT GbLI OTKPHIT [/ KOMMEPYECKOTO
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UCIIOJIb30BaHUsI, U aBTOPBI Opaysepa Mosaic ocHoBau KoMianuio Netscape, uToObl
mcaTh KomMepueckue seO-nputoxkenns. Kommanusa Netscape crana 1ocTosiHueM oo1ie-
CTBEHHOCTH KaK 49acTh BOZHUKIIETO B TO BPeMsI HUHTEPHET-0e3yMUsI, M B3PBIBHOI POCT
BcemupHO¥ mayTHHBI He OCTAHOBUJICS /IO CUX TIOP.

[TpaKTUYECKN KasKIBIH A3BIK TPOrPAMMUPOBAaHNS GBI NCTIOIh30BAH JIJIST HATTHCAHUS
Be6-KJMeHToB 1 BeO-cepsepos. JuHamuueckue sspiku Perl, PHP u Ruby cranu ocobeH-
HO IOIYJIIPHBIMU. B aT0il riaBe s mokaxy Bam, nodemy Python gsisgercsa ocobeHHO
XOPOIIUM SI3BIKOM 17151 paboThl B VIHTepHeTe Ha JI000M U3 CIEAYIOMNX YPOBHEIL:

O KJIWEHTHI [T YAAJIEHHOTO TOCTYTIA;
O cepBepbl, IPEAOCTABJIAIONINE JAHHbIE /IS caiiToB 1 Be6-API;

Q Be6-API u cepBuChl, MO3BOJIAIOMNE 0OMEHUBATHCS JAHHBIME APYTUMHE CII0CO0aMu,
OTJIMYAIOIUMKICS OT IIPOCMATPUBAEMBIX BeO-CTPAHMIL.

Boimostasst yripaskHeHUsI B KOHIIE TJIaBbl, MbI CO3/I/INM HACTOSIIIUIT MHTEPAKTUBHBII
CamT.

Beb-KnuneHTbl

HwuskoypoBHeBas cuctema mpoBoasamux myteir InTepHeTta HazpiBaeTcst Transmission
Control Protocol/Internet Protocol (1iporokos ynpasieHust nepepadeil /uHTEPHET-
nipotoxkor), uiau mpocto TCP/IP (8 nonpasnene «TCP/IP» pasnena «Cerny» rnaser 11
ATOT MPOTOKOJ paccMaTpuBaeTcst 6osee oapo6Ho). On nepeMenaet 6ail Tl MEKITY KOM-
[BIOTEPAMIE, HO He 00paIIlaeT BHUMAHUS HA TO, YTO OHM 3HAYat. IT0 paboTa BHICOKOYPOB-
HEBBIX NPOMOK0JI08 — ONpPeNeJICHNN CUHTaKcuca it HeKoTopbix 1ieseir. HT TP — ato
CTaHAPTHBII TIPOTOKOJI JI7ist oOOMeHa HaHHbiMU B CeT.

Bcemupnag naytuna — aTo KJIMeHT-cepBepHasd cucrtema. KineHt sesaer 3anpoc
cepsepy: o oTKpbiBaet coeunenue TCP /1P, ornpasisier URL u ipyryto nngopmaruio
¢ nomotnbio HTTP u nonyyaer omsem.

@Dopmat oTBeTa Takke omnpesaesercs: mporokosom HTTP. Ou Briouaer B cebst
cTaTyc 3anpoca u (B TOM CJIyJae, ecJiv 3allpOC BBITIOJHEH YCIIENTHO ) JaHHble U (hopMat
oTBeTa.

CaMmblii U3BeCTHBIN BeG-KIMeHT — 5T0 Opaysep. OH Mosxket cosnasarh HTTP-3anpocs!
HECKOJIBKUMHE c11ocobamu. Bbl MOzKeTe MHUITMUPOBATD 3a11poc BpyuHyio, Harucas URL
B aJ[PECHOIi CTPOKE WIIH MIEJIKHYB Ha CChIIKe Ha BeG-cTpanuiie. O4eHb 4acTo /it 0TO-
OpaskeHUst caiita UCIOJIb3YIOTCsT Bo3BpaiaeMbie ganubie; HTML-g0KyMeHTbI, (hailibt
JavaScript, daiinsr CSS 1 uzobpakeHusi, — HO JaHHBIE MOTYT OBITH JIDOOTO THIIA, B TOM
qIIcyIe W He MpeHasHAYeHHbIE IS 0TOOPasKEHNS.

Baxwnprii aciektr HTTP — atoT npotokon ne umeem cocmosnus. Kaxnoe cozmaBaemoe
Bamu coenunenne HTTP He 3aBucut ot apyrux. 1o yipoinaer 6asoBble OIepalii, HO
YCJIOKHAET ApyTre. PaccMOTPUM HECKOTBKO MPUMEPOB TAKUX YCIOKHEHUI.

O Kawuposanue. Y 1ajeHHbIII KOHTEHT, KOTOPbII He MEHSIETC, 10JI3KeH ObITh COXpaHeH
BeG-KJIMEHTOM W KCIIOJIb30BaH JIJIsl TOTO, YTOOBI He 3arpysKaTh €ro ¢ cepBepa CHOBA.
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O Ceccuu. I/IHTepHeT-MaraBI/IH JAOJIKEH 3alTOMUHATDh COAEPIKUMOE Balmei KOP3MWHDI.

O Aymenmugpurxauyus. Caiitel, KOTOpbie TPEOYIOT Bl UMsI TTOJIb30BATE S ¥ TAPOJIb,
JIOJIZKHBI 3A[IOMUHATD MX, IOKa BBl aBTOPU30BAHBDI.

PeteHust Ui 9TUX YCIOKHEHUH BKIIOYAIOT B cebst cookie, B KOTOPBIX cepBep OT-
MIPaBJISET KJIUEHTY JIOBOJTBHO crielinuiecKyio nH(pOopMaInio, MO3BOIIONIYT0 UX Pac-
MO3HATbh, KOT/IA KJIMEHT OTIIPABJISIET cOokie Hazal.

TecTtupyem c telnet

HTTP — sT0 poTOKOJ, OCHOBAHHBII HA TEKCTE, TIOATOMY BBl MOKETE BPYUHYTO BBOJIUTH
€ro KoJI BO BpeMs TecTrpoBanus. [pesHss nmporpamma telnet mossosiser BaM moaKJIo-
YUTHCS K JII0O0MY CEPBEPY U IIOPTY ¥ BBOAUTH KOMAH/IbI.

3amnpocum y JIOOMMOTO MHOTHME TeCTOBOTO caiita Google 6a30Byt0 nHboOpMAIIo
0 €To JIoMalliHell cTpanuiie. Benem ciemyioree:

$ telnet www.google.com 80

Ecom 1a opre 80 110 azipecy google. com cytecTByeT BeG-cepBep (1 Lymaro, uto a1o bec-
HPOUTPBILIHBIIA BapyuaHT), telnet BhIBEIET Ha 9KPaH MOATBEPKAAOLY 0 MH(POPMALMIO, 2 3aTeM
0TOGPA3UT ILyCTYIO CTPOKY, KOTOPAs SIBJISETCs IIPUIJIALIEHIEM BBECTH YTO-TO €llle:

Trying 74.125.225.177. ..
Connected to www.google.com.
Escape character is '*]'.

Teneps BBegeM HacTosmyo KoManay HTTP s telnet, koropylio oH oTnpaBut Ha
Be6-cepsep Google. Camas pacnpocrpanennas komanga HTTP (ee ucnosbsyer Bam
Gpaysep KaskAbIi pas, Korja Bbl BBoguTe URL B ajpecHoii crpoke) — ato GET. Ona no-
3BOJISIET TIOJIYUUTh COJEP;KUMOE 3a/1aHHOTO pecypca Bpojie HTML-caiina u Bo3sparia-
eT ero kineHTy. /[y mepBoii mpoBepku Mbl ncnosbzyem komauxy HTTP HEAD, kotopas
MPOCTO TOJIyYaeT HeKYo 6a30Byi0 HHGOPMAITHIIO 0 pecypce:

HEAD / HTTP/1.1

Koncrpyxkius HEAD / otiipasiisier saripoc HTTP HEAD raaron (komMasa), 4ToGObI 0Ty -
yuTh uHOpMaIo 0 gomariHell crpanutie (/). JlobaBbTe AOMOTHUTETBHBINH CUMBOJT
BO3BpaTa KapeTKH, 4TOOBI OTIIPABUTD MYCTYIO CTPOKY, TOT/IA YIAJEHHBIN cepBep Oyer
3HATH, YTO BBl 3AKOHYUIIH U XKJIE€TE OTBETA. BBl MOIydInTe OTBET BPOJIE CJACLYIONIETO (MBI
obpesann HeKOTOpbIe JIJIMHHBIE CTPOKU ¢ TIOMOIIbI0 MHOTOTOUHIA, UTOObI OHU HE BbIBa-
JINBAJINCH 32 MTPEIEIThl CTPAHWIIHI ):

HTTP/1.1 200 OK

Date: Sat, 26 Oct 2013 17:05:17 GMT

Expires: -1

Cache-Control: private, max-age=0

Content-Type: text/html; charset=I1S0-8859-1

Set-Cookie: PREF=1D=962a70e9eb3db9d9:FF=0:TM=1382807117:LM=1382807117:S=y. ..
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expires=Mon, 26-0ct-2015 17:05:17 GMT;
path=/;
domain=.google.com
Set-Cookie: NID=67=hTvtVC7dZImZzGktimbwVbNZxPQnaDijCz716B1L56GMIqvsqqelCh. . .
expires=Sun, 27-Apr-2014 17:05:17 GMT
Web Clients | 219 path=/;
domain=.google.com;
HttpOnly
P3P: CP="This is not a P3P policy! See http://www.google.com/support/accounts. ..
Server: gws
X-XSS-Protection: 1; mode=bTlock
X-Frame-Options: SAMEORIGIN
Alternate-Protocol: 80:quic
Transfer-Encoding: chunked

Tax Beirsisaaat 3aronoBku oTBeToB HT TP 1 ux 3nauenus. HekoTtopbie ns Hux, Bpoje
Date mm Content-Type, obs3arenbubl. Jpyrue, Hanogobue Set-Cookie, HCIOIB3YIOTCS
JUIST OTCJIESKMBAHUS Balllell aKTUBHOCTU B TeYeHNE HECKOIBKUX TOCENeHUi (MBI TTOTO-
BOpUM 00 ynpasienuu cocmosuem HeMHoro nosske). Korma sol geaere sanpoc HTTP
HEAD, To TTosTydaeTe B OTBET TOJIBKO 3ar0J0BKH. Ecam BbI ncnomb3zoBanm komanast HTTP
GET mam HTTP POST, Tak:ke rmosy4uuTe JaHHbIe OT fomaiiHei ctpanuipl (cmecb HTML,
CSS, JavaScript u Bcero mpouero, uro Google pemmt pazmecTuth Ha CBOEH JOMaIIHeR
CTpaHuIe).

51 He xouy, uToObI BB 3aBucIn B telnet. YToObI €ro 3aKpbITh, BBEAUTE CJIEAYIOIIEE:

CraHpapTtHble Be6-6ubnnortekn Python

B Python 2 Mmoxy/i BeO-kneHTOB 1 BeG-cepBepoB ObLIN cierka pasdpocanbl. OjHa U3
tiesieit Python 3 zaximouaercst B ToM, 4T00BI Pa3MECTUTDb 9TH MOJLYJIM B JIBYX NAKEMAX
(Kax BbI MOMHUTE U3 TJIABBI 5, MAKET — 3TO BCETO JIUIIIb MANKA JIsT XpaHenust GhailioB
MOJLyJIeN ).
O http ympasisgeT BceMu JieTalIMU KJIWEHT-cepBepHOTro B3anmoenictsust HTTP:

* client BeIMOJTHsIET BCIO PabOTY HA CTOPOHE KJINEHT;

® server MOMOTaeT BaM HAIncath BeO-cepBep;

* cookies u cookiejar ympasisior cookies, KOTOpble COXPAHSIOT JaHHbIE MEKIY
MOCEIEeHUSIMU;

O urllib pabotaer Ha 6aze http:
* request obpabaThiBaeT KJIMEHTCKIE 3alIPOCHI;
* response 00pabaTbiBaeT OTBETHI CEPBEPA;

* parse pasbusaer URL na vacrw.
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Bocromnbayemest crangapTHON 6GuGIMOTEKO#, 4UTOOBI OTYYUTH YTO-HUOY/Ib C cafiTa.
URL B caiepyiolieM npuMepe Bo3BpalliaeT cIydyaiiHyIo TeKCTOBYIO LIUTATy — 9TO 4TO-TO
BPOJIE TIEUEHBS C TIPE/ICKA3aHNeM:

>>> qmport urllib.request as ur

>>> yrl = '"http://www.iheartquotes.com/api/vl/random'
>>> conn = ur.urlopen(url)

>>> print(conn)

<http.client .HTTPResponse object at 0x1006fad50>

N3 opurmamsioit nokymenTaruu (http://bit.ly/httpresponse-docs) Mbl MOKeM y3HATB,
YTO CONN ABJIIETCI 0OBEKTOM KJlacca HTTPResponse, comeprkaiiiM HECKOJIbKO METO/IOB,
u ero Metoy read() nmpegocTaBUT HaM UHMOPMAIUIO 0 BeO-CTpaHulLie:

>>> data = conn.read()

>>> print(data)

D'You will be surprised by a loud noise.\r\n\n[codehappy]
http://iheartquotes.com/fortune/show/20447\n"

Iror HeboJIbLIOI pparmMeHT Koga oTKpbLI coenunerne TCP/IP ¢ yaaieHHbIM cep-
BepoM 1uTat, co3zast 3anpoc HTTP u momyuna HTTP-oTtset. OTBeET CO/IEPKUAT HE TOJTH-
KO jlaHHble 0 crpanuiie (turary). OxHa 13 Harbojiee BaKHBIX YacTell 0TBETa — 3TO K00
cmamyca HTTP:

>>> print(conn.status)
200

3navennie 200 03HAYAET, YTO BCE TPOTILIO I1a/iko. CyIecTBYIOT JIECITKH KOJIOB CTaTyca
HTTP, 06beiMHEHHBIX B IIATh AUANA30HOB B COOTBETCTBUU C MX 1IePBOH 1udpoi (COTHN):

O 1xx (unghopmavust). CepBep OIYIUI 3aTIPOC, HO IMeeT HEKOTOPYIO IOTIOTTHUTETbHYTO
MHOOPMAITHIO /TS KITHEHTa;

O 2xx (ycnex). Cpaboraiio, Kaxublii Koz ycrexa, kpome 200, coob1aeT JomoJIHUTE b=
HbIE JIeTaJI;

O 3xx (nepenanpasienue). Pecypc ObLT iepeMeliieH, TI09TOMY OTBET BO3BPAIIAET KJIH-
enty Hosbiit URL;

O 4xx (owubka xauenma). Hexoropbie 1pobjieMbl Ha CTOPOHE KJIMEHTa BPOJe 3HaMe-
HuTol omubku 404 (pecype He Haiigen). Kox 418 (I'm a teapot) Gl iepBoarnpeib-
CKOW TITYTKOH;

O 5xx (owubka cepsepa). Ko 500 — a1o obias ommbka. Bl MoskeTe BCTPETUTh OG-
Ky 502 (omubOUHBIN M3 ), €CIIH TIPOU3OIIET Pa3PhIB CBSI3H MEKIY BeO-CepBepoM
U MaITUHHBIM UHTEPdEiicoM.

Beb-cepBepbl MOTYT OTIIPABJISATh JaHHbIE Ha3ajl B TOM (hopMaTe, KOTOPbI UM Hpa-
Butcst. O6bruro a0 HTML (a takske Hemuoro CSS u JavaScript), Ho B HateM Tipu-
Mepe C [eYeHbeM C TIPeICKa3anueM 3TO MPOcToil TekcT. DopMaT TaHHBIX YKA3bIBAETCS
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3HaueHneM 3azonoska otBera HTTP Content-Type, KOTOpbIil MbI TaKKe BUJIEJIN B TIPU-
Mepe ¢ google.com:

>>> print(conn.getheader('Content-Type"))
text/plain

Crpoka text/plain ssasiercss MIME-munom v 03HaYaeT, 4TO JJAHHbIE TIPUIILIN B IIPO-
croMm tekctoBoM popmate. MIME-tun it HTML, kotopstit otripaBusi ipuMep ¢ google.
com, — aTo text/html. B aToii Ty1aBe 51 mokaxky Bam erie Heckosabko MIME-Tumnos.

3 mobornbiTcTBa B3IIsHeM, Kakue ele 3arooBku HTTP Gbuin Ham oTipaBieHbl:

>>> for key, value in conn.getheaders():
print(key, value)

Server nginx

Date Sat, 24 Aug 2013 22:48:39 GMT

Content-Type text/plain

Transfer-Encoding chunked

Connection close

Etag "8477e32e6d053fcfdd6750T0c9c306d6"
X-Ua-Compatible IE=Edge,chrome=1

X-Runtime 0.076496

Cache-Control max-age=0, private, must-revalidate

[TomuuTe TOT MpUMeEp paboTHI ¢ telnet, KoTopsiii st mokaseiBas panee? Ternepn Harra
6ubamorexa Python moxer pasbupars 3arososku aTux HTTP-3amrpocoB 1 pasMeniath
UX B ¢JI0Bapb. Date u Server KaxkyTcs I0BOJBHO OUEBUIHBIME, HEKOTOPbIE IPYTHE — HET.
[Tonesno s3uarb, uto HTTP umeer nabop cranaapTHBIX 3aroJ0BKOB Bpojie Content-Type
U MHOKECTBO OTIMOHAJIbHBIX.

3a npepenamMmn CTaHAapTHOMN
6unbnunortekm: requests

B Hauasie roraBbl 1 BB yBUEIH TPOTPAMMY, KoTopast osrydaet goctyn K YouTube APT
¢ moMoIsio crangaptHeix oubsmorek urllib.request u json. ITocie Hero GbLT APYyTOI
mpuMep, KOTOPBIN UCIOIB30BaJ CTOPOHHIOID OnbianoreKky requests. O 6bLT KOpoye
U TIPOTIIE JIJIsI TOHUMAHWSI,

51 cumraio, 4TO I GOMBITMHCTBA 3a/1a4, CBSI3aHHBIX € Pa3paboTKOil BeG-KIMEHTOB,
TIPOTIfE CTIOMH30BATh GHOTHOTEKY Trequests. Bl MojkeTe IPOCMOTPETH €€ IOKYMEHTATTHIO
1o ajpecy http://docs.python-requests.org/ (oHa Z0BOJIBHO XOPOILIO HAIKCaHa), 4TOOBI
MOTyYnTh H0JTee TTOAPOGHYI0 HHPOPMAITHIO. S TOKasKy BaM OCHOBHbIE TIPHHITAITH Pabo-
TBI € 9TOU OMOMMOTEKON B TAHHOM pasjiesie u OyLy UCIOIb30BATh €€ Ha MPOTSIKEHUN
BCEl KHUTH JIJIsT PENTCHSE 33/[a4, CBSI3AHHBIX € BEO-KJINEHTAMU.

Jluist HawasIa BaM HYKHO yCTaHOBUTH GUOJIMOTEKY Tequests B cBoe okpy:kerre Python.
U3 oxna tepmunana (monbzosaresn Windows gosskHbl BBeCTH cmd, YTOOBI MOJTYYUTh
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K HEMY JIOCTYTT) BBEIUTE CJEIYIONYI0 KOMAH/LY, YTOOBI yeTaHOBIMK MakeToB Python pip
3arpysnJI MOCTIEAHIO BEPCHIO TTaKeTa M YCTAaHOBII ee:

$ pip install requests

Eciiu y Bac BO3HUKJIU TPYIHOCTH, TPOUTHTE IPUIIOKeHYE T, 4T0OBI y3HATH TTOAPOO-
HOCTH O TOM, KaK YCTaHOBUTb U UCIIOJIb30BaTh Pip.

[TepenenaeM TPeABYIINN BBI30OB CEPBHCA C IIUTATAME C TIOMOIIBIO GUOIMOTEKN
requests:

>>> jmport requests
>>> yrl = "http://www.iheartquotes.com/api/vl/random’
>>> resp = requests.get(url)
>>> resp
<Response [200]>
>>> print(resp.text)

I know that there are people who do not Tove their fellow man, and I hate
people like that!

-Tom Lehrer, Satirist and Professor
[codehappy] http://iheartquotes.com/fortune/show/21465

ITOT IIpUMEp He CUJILHO OTIMYAETCS OT HPEAbIAYIIErO, Ie CI0JIb30Batach 61uOIMo-
teka urllib.request.urlopen, Ho oH KaskeTcst 4yTh MeHEEe OOBEMHBIM.

Beb6-cepBepbl

Be6-paspaboruriky obHapy:kuim, uto Python xoporo moaxoaut 1is Hamucanust Be6-
CEPBEPOB 1 MTPOrPaMM, PabOTAOIIIX Ha CEPBEPHON CTOPOHE. ITO IPUBEJIO K MOSIBICHIUIO
TAKOTO MHOKECTBA (hpetimMeopros, HATMCAHHBIX HA 9TOM 43bIKe, UTO Telepb YKe CTaHO-
BUTCSI TPYHO MCCIEN0BATh UX BCE U CEIaTh BEIOOD, HE TOBOPS YKe O TOM, 4TOObI pe-
HIUTh, 0 KAKUX U3 HUX TOTOBOPUTH B KHUTE.

Beb-hpeiiMBOpK MpeocTaBIisteT (hyHKITNHM, ¢ TOMOTIBIO0 KOTOPBIX BbI MOJKETE TOCTPOUTh
CATBI, TIO3TOMY OH MOJKET PEIIATh OOJIbIee KOJHMUECTBO 3a/1a4, U€M ITPOCTO BeO-cepBep
(HTTP). Bt Bctperurecs ¢ pyukimsmu mapripytusaiun (URL k dynkimmm cepepa),
mabonamu (HTM ¢ auHaMudecKUMI BKIIOYEHUSMM ), OTJIAJIKOM 1 JIp.

51 me Gymy roBopuTh B 3TOI KHUTe 060 Beex (ppeliMBOPKaxX — PacCMOTPIO JIAIID Te,
KOTOPbIE OTHOCUTEJIBHO ITPOCTBI B UCIIOJIb30BAHUH U OJXOAT JIJIS1 CO3/IAHNS HACTOSIIIX
caiToB. I Tak)Ke IMOKaKy BaM, KaK 3aIlyCKaTh JUHAMUAYECKHE YacTH caiiTa ¢ TOMOIIBIO
Python u Apyrux cocTaBasIoNUX HA TPAIUIIHOHHOM BeO-cepBepe.

Mpocrenwnin Be6-cepsep Python
BbI MOKeTE 3ATyCTUTD TIPOCTENIIIIN BeG-cepBep, IPOCTO BBEIS OIHY CTPOKY Kojia Python:

$ python -m http.server
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C 11OMO1IBIO 9TOiT CTPOKH BBI peaiuayere npuMutuBHbiii Python HTTP server. Eciu
HUKAKKUX TPO6JIEeM He BOSHUKIIO, BBI YBUUTE UCXOHOE COOBIIEHHUE O cTaTyce:

Serving HTTP on 0.0.0.0 port 8000 ...

3armmich 0.0.0.0 ozHavaer 060t adpec TCP, 1109T0MY BEO-KINEHTbI MOTYT HOJIyYaTh
K HEMY JIOCTYII He3aBUCHUMO OT TOTO, Kakoii ajipec umeeT cepsep. B ruiaBe 11 Bbl MokeTe
MIPOYMTATH O HEKOTOPBIX HU3KOYPOBHEBBIX fleTassax TCP u npyrux cucremax coeime-
HUS B CETb.

Tenepb BbI MOXKETE 3aMPATUBATD (PAKITBI, UbU Ty TH OTHOCUTEJIbHBI K BAllIEMY TEKY-
[eMy KaTajiory, U oHu OyayT BaM BO3BpallleHbl. Ec/i BB BBeieTe B CBOeM Opaysepe
cTpoky http://Tocalhost:8000, TO LOJKHBI YBUJAETH CIIMCOK KaTaJIOTOB, U CEPBEP Bbl-
BeJICT Ha 9KPaH CTPOKH OGPAIEHNS K JKypHAIaM HAO001e CIeyIOINX:

127.0.0.1 -- [20/Feb/2013 22:02:37] "GET / HTTP/1.1" 200 -
Tocalhost m127.0.0.1 aBastorcs aiist TCP cuHOHUMaMU 8auiezo 10KaIbH020 KOMNbIO -

mepa, ToATOMY OHE CpabOTAIOT HE3aBUCHUMO OT TOTO, TIOJKTIOUEHBI JIN BBl K VIHTEpHETY.
BbI MOsKeTE MHTEPITPETHPOBATH ITH CTPOKHU CIIEAYIONNIM 06PasoM.

QO 127.0.0.1 — aro IP-agpec kaueHTa.
[TepBbIii cUMBOJ - — 3TO UM y/IaJIEHHOTO MOJIH30BATEJIS, €CJIN OH TIPUCYTCTBYET.
BTOpoii CUMBOJI - — 9TO MMsI ABTOPUSYIOIIETOC [0JIb30BATEJIs, €CJIU TPEOYeTCsl.

[20/Feb/2013 22:02:37] — aTO maTa U Bpems IOCTYIIA.

© O 0 O

"GET / HTTP/1.1" — a2T0 KOMaH/1a, OTIIpaBJeHHas BeG-cepBepy:

e wmetox HTTP (GET);

® 3anpolieHHbIH pecypc (/, BEpXHUH YPOBEHD);

e gepcust HTTP (HTTP/1.1).

O Tocaexnee uncio (200) — aro kox craryca HTTP, Bo3BpaiieHHbIIT BeO-cEpPBEPOM.

[Menkuure Ha g060M (daite. Ecau Bamn Gpaysep MOKET pacino3HaTh ero (hopmar
(HTML, PNG, GIF, JPEG u T. 11.), OH f0JI7Ke€H 0TOOPa3UTh €ro, U CEPBEP 3aHECET ITOT
3arpoc B kypHasa. Hampumep, ecsim B BaiieM TeKyllleM Katajore numeercs Qai
oreilly.png, sampoc http://Tocalhost:8000/oreilly.png JOJEKEH BEPHYTh M300pasKeHUe
BCTPEBOKEHHOU 3BEPYIIKH, TOKa3aHHOE Ha PUC. 7.1, a B JKypHAaJIe JJOJIKHA TIOSIBUTHCS
TTOXO0’KasT 3aIUCh:

127.0.0.1 -- [20/Feb/2013 22:03:48] "GET /oreilly.png HTTP/1.1" 200 -

Ecam y Bac B 21011 narke HaXOAATCs U IpyTHe HAIbl, IX HA3BAHUS IOJI)KHBI [IOSIBUTh-
cs1 B criucke. Moskere MENKHY Th Ha OIHOM U3 (hailsioB, 4T0ObI 3arpy3uTh ero. Eciiu Baii
Opaysep CKOH(PUIYPUPOBAH TaK, YToObI 0TOOpasKaTh (hopMar aToro daiiia, Bbl yBUIUTE
Pe3yJIbTar Ha 9KpaHe, B IPOTUBHOM cJiydae Opaysep CIPOCUT, XOTUTE JI BbI 3aIPY3HUTh
U COXPAHUTBD (haiir.

ITo ymomuanmio uciosbsyercs nopt 8000, Ho BbI MOKeTe yKasaTb JII0OOM APYroii:

$ python -m http.server 9999
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BbI 10JKHBI YBUJIETD CJle/TyTOTIEE:

Serving HTTP on 0.0.0.0 port 9999 ...

IToT cepBep, HANMCAHHbII ToJIbKO Ha Python, siydiie Bcero moaxoanT ajist GbICTPBIX
TecToB. Mbl MOJKETE BBIKJIIOYMTH €r0, 0CTAHOBUB €I'0 [IPOLECC C IIOMOIIbIO KOMOMHALINN
kjauni Ctrl+C.

BbI He I0TKHBI UCTTOTH30BATh 3TOT MIPOCTON CepBeEp VIS 3aTPYKEHHOTO MPOU3BO/I-
CTBEHHOTO caiita. TpaguironHtbie BeG-cepsepbl Bpoae Apache u Nginx ropasao GbicTpee
paboraior co crarudeckumu daiizamu. Kpome Toro, sToT mpocToii cepsep He MOXKET
paboTaTh ¢ JUHAMUYECKAM COAEPKUMbIM, HA YTO OKA3bIBAIOTCA CIIOCOOHBI HoJiee Ipo-
JIBUHYTbIE CEPBEPDI, IPUHUMAS JIOMOJHUTEIbHbIE TTAPAMETPBI.

Web Server Gateway Interface

JToBOTBEHO OBICTPO HEOGXOANMOCTD B IPOCTHIX (hafliax ncUe3aeT, u HaM yiKe HysKeH cep-
Bep, KOTOPBIH MOKET 3aITyCKaTh MPOrPAMMBbI THHAMWYECKH. B TIepBbIe TO/IbI CyIIecTBO-
Banug BeeMupHOit nayTunbl 06uuil unmepgetic wmosa (Common Gateway Interface,
CGI) 6b11 pazpaboTan 1151 TOTO, YTOOBL BEO-CEPBEPDI MOIJIU 3aIlyCKATh BHEIIHLE IIPO-
rpaMmbl 1 Bo3Bpaiiarh pe3yabratbl. CGI Takske 06pabaThiBas MOJIyIeHIe BXOIHBIX ap-
TYMEHTOB OT KJIMEHTa, Ilepe/iaBast X u4epe3 cepBep CTOPOHHNM mporpaMMmam. OgHako
MPOTPAMMBI 3aTTYCKATNCh 3aHOBO TIPH KAXKIOM 00parieHnn KianenTta. MacimrabupoBath
TaKWe CUCTEMBI OBIIIO TPYAHO, TOCKONBKY Jake Y HeOOMBIITIX MPOTPAMM BPEMS 3aTpy3-
KU JIOBOJIBHO BEJTHKO.

JLiist Toro uTo6bI M36EKATH 3aMEPKKH 3aITyCKa, JION Hauali BCTPAUBaTh HHTEPIIpe-
Tarop s3bika B BeO-cepep. Apache samyckain ko na PHP BHyTpu cBoero mosyJist mod_php,
Perl — Baytpu momysimod_per1u Python — BryTpu Mmomysstmod_python. Jlasee ko aTux
JMHAMUYECKUX SI3bIKOB MOT OBITh BBITIOJTHEH BHY TPH I0JITOUTIpatolero mporecca Apache,
a He BO BHEIITHUX MTPOTpaMMax.

AJbTepHATHBHBINA METOJT 3aKTIOYACTCST B TOM, YTOOBI 3a1TyCKATh IMHAMUYCCKHUI SI3BIK
BHYTPU OT/IEIHON JIOJITOUTPAIOIIEN TIPOrPAMMBbI 1 3aCTABUTH €€ 0OMEHIBATHCSI TAHHbI-
mu ¢ BeO-cepBepoM. [pumepamu Takux rporpamu siiistiorest FastCGI u SCGIL

Beb6-paspabotka ¢ ucrosnb3oBanueM Python coepiiiia piBok ¢ mosiBjieaueM Web
Server Gateway Interface (WSGI) — yausepcainbroro API Mesk iy BeG-TIPUIOKEHUSIMU
u BeO-cepBepamit. Bee Beb-dpeiimBopku u BeG-cepsepsl Python, mokasannsie manee,
ucnonbayior WSGI. O6braHO BaM He HYKHO 3HaTh, Kak paboraer WSGI (1 atoro
MHOTOTO ¥ He TIOTPedyeTcs ), HO OCBEAOMIEHHOCTh 06 OCHOBHBIX IPUHIUTIAX ero (hyHK-
[[HOHMPOBAHUSI MOKET JIEHCTBUTEIBHO TIOMOYb Pa3paboTKe.

dpeiAiMBOpPKHU

Beb6-cepsepsl o6padatsiBatot getanu paborsl HTTP u WSGI, Ho BaM HY’KHO HCITOJIb-
30BaTh BeO-(DpeMBOPKH /11 TOTO, 4TOOBI Hamucath kog Python, koTopsiii 6yner moz-
JepKuBaTh caiit. [loaTOMy ceifuac Mbl HEMHOIO IIOFOBOPUM O (PpeiiMBOpPKax, a 3aTeM
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BEPHEMCST K aJIbTEPHATUBHBIM CIIOC06aM 06CITYKIUBAHKSI CaliTOB, KOTOPBIE UX MCITOJb-
3YIOT.

Il Toro 4To6h! Hamcath caiit ¢ moMornsio Python, cymmectByer MHOKECTBO Beb-
(hpeiiMBOPKOB (HEKOTOPBIE IasKe MOTYT CKa3aTh, YTO UX CIUIITKOM MHOTO). Beb-hpeiiMBopk
06pabaThiBaeT Kak MUHUMYM 3aTTPOCKHT KIMEHTa 1 OTBETHI cepBepa. OH MOKeT mpeo-
CTaBJIATD CJIEIYIONINE BOBMOKHOCTH:

O mapwpymvr — nnrepnperupyetr URL 1 HaxoauT coorBeTcTBYMOMIME (hallTbl Ha cep-
Bepe miu cepBepHbiil Koz Python;

O wabnonv. — 0ObeAUHAET CepBepHbIe faHHble B cTpanuibl HTML;

O aymenmupurayus u asmopusayus — obpabaThIBAET UMEHA TTOJIb30BATEJEH, TAPOJIH,
paspelieHus;

O ceccuu — O6CJIy>KI/IBaeT BpEMEHHOE XPaHUJIUIIE JaHHbIX BO BpEM:A ITOCEIIEH M caiira
II0JIb30BATEJ/IEM.

B ciienyromux paszesiax Mbl HATIUIIEM [IPUMED, UCTIOJB3YIOMNI Ba (hpeiiMBOpPKa
(Bottle u Flask). /Tanee moropopum 06 ajbTepHaTHBaX, B YaCTHOCTH O caliTax, pabora-
101uX ¢ 6azaMu JaHHBIX. BbI MoskeTe HaiiTy moaxoxamuii ¢ppeiiMBopk Python mms
J060ro caiiTa, KOTOPBII TOJIBKO MOKeTe ceOe IPEeICTaBUTD.

Bottle

Bottle cocrout us oxroro daiina Python, 11oatomy ero 10BoJIbHO JIErKO 01po6OBaTH
u passepHyTh. Bottle He saBasiercs yacTbio crangaprHoit 6ubanorexu Python, moatomy
YCTAHOBUTE €0 € MOMOIIBIO CJEYIONIEH KOMaH/IbI:

$ pip install bottle

PaccMOTpUM KOJI, KOTOPBII 3allyCTUT TECTOBBIII BeG-cepBep U BEPHET TEKCTOBYIO
CTPOKy, Korza Bain 6paysep obparurest mo URL http://localhost:9999/. Coxpanute aToT
daiir kak bottlel.py:

from bottle import route, run
@route('/")
def home():
return "It isn't fancy, but it's my home page"
run(host="1ocalhost', port=9999)

Bottle ucmonnayer gexopatop route, utobsi casizath URL co caemyiomniett hyHkImett;
B 9TOM TIpuMepe / (JoMarnusist crpanuia) obpabarsiBaercs hynkieit home(). 3amycru-
Te 3TOT CIIEHApUii cepBepa C MOMOIIBIO CJeAYoNel KOMaH/IbI:

$ python bottlel.py
Korya Ber o6parutecs 1o agpecy http://localhost:9999, BbI 10JIKHBI yBUAETD CIIEAYIOIIEE:

It isn't fancy, but it's my home page
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DyHKIWs run() 3amyckaeT BCTPOEHHBIH TecToBbIl BeO-cepsep Bottle. Bam He Hyx-
HO UCIIOJIb30BATD €T0 B MPOrpaMMax, HAIMCAHHBIX ¢ TIOMOIIbI0 Bottle, Ho 310 MOXKeT
0Ka3aThCs MOJE3HBIM Ha TIEPBBIX ITamax PazpaboTKU U TECTHPOBAHUSL.

Teneps BMecTO co3anmnd TeKCTa OMaIIHEH CTPaAHUIIBI B KOJIE CO3/IaZIUM OTCIbHbBIN
HTML-@aiin, koTopsrii HazpiBaeTcs index.html u cOmepKUT TaKyIO CTPOKY:

My <b>new</b> and <i>improved</i> home page!!!

VYxaxure Bottle Bosspaiars cojepskrmoe atoro ¢aiisa, Korja 3alpaiiuBaeTcst 10-
MarnrHas crpanuia. CoxpanuTe aTOT clieHapuii Kak bottle2.py:

from bottle import route, run, static file
@route('/")
def main():

return static_file('index.html", root=".")
runChost="localhost', port=9999)

B BorzoBe static_file() Mmbl XoTuM nosryuutsb aita index.html u3 katanora, yka-
3aHHOTO B root (B HameM ciaydae B '. ', TeKynieM Katasiore). Ecaum kox npeabiayie-
ro IpuMepa Bce ellle BLIIOJHSAETCS, TO OCTaHOBUTE ero. Ternepb 3amycTUTe HOBBII
cepsep:

$ python bottle2.py

Kaskpiii pas, korga Bbl obpaiaerech K crpatuiie http:/localhost: 9999/, BbI 10JIKHBI
BUJIETD CJeIyIoIIee:

My new and improved home page!!!

Jlo6aBuM TOCTIEIHIH TPUMED, KOTOPBIH IEMOHCTPUPYET, KaK MepeaBaTh apTyMEHTHI
B URL u ucnosib3osats ux. Koneuno ske, ator aiin 6yner HasbiBaThes bottled. py:

from bottle import route, run, static file
@route('/")
def home():

return static_file('index.html', root=".")
@route('/echo/<thing>")
def echo(thing):

return "Say hello to my Tittle friend: %s!" % thing
run(host="1ocalhost', port=9999)

¥ nac nosiBusack HoBast (hyHKINS echo(), B KOTOPYIO MBI XOTHUM ITepe/iaBaTh CTPOKO-
BbIiT aprymenT yepe3 URL. 3a ato orBeuaer cTpoka @route('/echo/<thing>') B mpe/ibi-
nyiiem pumMepe. Konerpykims <thing> B MapuipyTe o3Ha4aeT, YTO BCe, UTO HAXOMUTCS
B URL nocse /echo/, mpucBanBaercss CTpOKOBOMY apryMeHTy thing, KoTopblil iepesia-
ercs GyHkumu echo. YtoObl yBUIETD, 4TO CIYYUTCS, OCTAHOBUTE CTAPbIi CEPBEp, €CJIU
OH BCe elrfe paboTaeT, 1 3aMyCTUTE €TO C HOBBIM KOIOM:

$ python bottle3.py
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Hanee nepeiigure B 6paysepe 110 ceplike http://localhost:9999/echo/Mothra. Bbi 1ok -
HBI YBUJIETD CJIE/IyTOTIEe:

Say hello to my Tittle friend: Mothra!

OcrasbTe bott1ed. py paGoTtaTs elie Ha APy MUHYT, YTOOBI MBI MOTJIU ITOITPOOOBATH
qTO-HUOY/Ib etie. Bbr mpoBepsiyin, 4to 311 mpuMepbl paboTatot, BBoass URL B Gpaysep
U TJISI/IS Ha 0TOOpakaeMble CTPAHUIIBL. Bl TaksKe MOKETE MCIIOIb30BATh KINEHTCKUE
6ubIMOTEKN BpOJIe requests, UToObI OHU BBITIOTHSIN paboTy 3a Bac. COXpaHHTE 3TOT KO/
Kak bottle test.py:

import requests
resp = requests.get('http://localhost:9999/echo/Mothra")
if resp.status_code == 200 and \
resp.text == 'Say hello to my little friend: Mothra!"':
print ("It worked! That almost never happens!')
else:
print('Argh, got this:', resp.text)

Orsmuno! Teneps 3ammycture aToT KO
$ python bottle test.py

B TepmuHae BbI JOJKHBI YBUIETD CJIe/yTOTIee:
It worked! That almost never happens!

[Tepenx BaMu HEGOIBINON IPUMED tonum-mecma. B rnase 12 BbI MojKeTe TOJYIUTH
60see IOPOOHYIO MHGMOPMAIIIO O TOM, IOYEMY TECTBI — ITO XOPOIIO W KaK HAUCATH
ux ¢ momoripsio Python.

Y dpeitmBopka Bottle 6obie BoaMoskHOCTEH, YeM 51 BaM TIoKasajl. B yactHoCTH,
KOT/Ia BbI3bIBaeTe (hYyHKIMIO run(), MOKeTe TTOTPo6OBaTh 106aBUTH CIEAYIONINE ap-
TYMEHTBL:

O debug=True — co3maer cTpaHMIly OTJIALKHU, eCIM BbI Hojrydaere omunbky HTTP;
O reloader=True — mepesarpyskaer CTpaHuIly B Opaysepe, eciii Bbl U3MEHUTE XOTs1 Obl
HebGOJIBINOI KyCOueK KOoJIa.

Bce 210 X0pO1I0 3a70KyMEHTUPOBAHO Ha caiite paspaborumka http://bottlepy.org/
docs/dev/.

Flask

Bottle — a0 x0pomuit hpeiiMBOpK /1715t TOro, 4uT0OBI HauaTh paboty. Ho ecii Bam Hy:K-
HO GosibIie Bo3MoskHOCTel, orpobyiite Flask. Ou 611 cozman B 2010 rogy kak mnepso-
aTpesIbCKast Iy TKa, HO PeaKIHst SHTY3UACTOB BIOXHOBUJIA €70 aBTOPa, ApMuHa Ponaxepa
(Armin Ronacher), Ha To, uT0ObI cziesiaTh ero HactosmmuM GpeiimBoproM. OH HazBaj
pesyabrar Flask («ckasinkas ), o6birpbiBas Hassanue Bottle — «GyTbiikas.
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Flask B mcronb3oBanmy mouTH Tak ke mpoct, kKak u Bottle, Ho on mommepskuBaer
MHOKeCTBO PACIHINPEHNUIT, KOTOPbIE MOT'YT OKA3aThCs TOJIE3HBIMU B TPODeCCHOHATbHOM
BeO-paspaboTKe, HanpuMep ayTeHTHhUKALUIO ¢ ToMoubio Facebook u unrerpanmio
¢ 6azamu laHHBIX. DTOT (PEHMBOPK MHE HPABUTCsE GOJIbIIE IPYTHX BeG-(hPEeMBOPKOB
Python, mockoIbKy B HeM cOATaHCHPOBAHBI TPOCTOTA NCTIOTB30BAHS 11 60TaTHIH HAOOP
bynKIIIIL.

[Taxer Flask Bximouaer B cebs1 6ubnnorexy package WSGI werkzeug u 6ubinorexy
mab10HOB jinja2. Bel MOKeTe yCTaHOBUTH €r0 ¢ MOMOIIbIO TePMIHAIA:

$ pip install flask

Iepenenaem Hall mocJaeHWI TIpUMep ¢ ucoab3oBanueM ¢peiimopka Flask.
OpHako /719 HavaTa HaM HY’KHO BHECTH HECKOJIBKO N3MEHEHNH.

Bo Flask marka mmo ymomganmio /it cratimdeckux ¢aitnos Hassiaercst static, m URL
JUtd Takux (aiisioB Toxke HauMHaercs co /static. Mbl usmensieM nanky Ha ' (Tekyias
nanka) u npeduxc URL #a ' ' (mmycroii), utober mossoauts URL / oToGpaxars (aii
index.html.

B dynkimu run() ycranoka napameTpa debug=True ak THBU3UPYET TaKKe aBTOMATH-
JecKyIo TIepe3arpysKy, Toria kak dbpeiimopk Bottle amsa ormagky n mepesarpysku mc-
MOJIB3yeT OT/IeTbHBIE APTYMEHTBL.

Coxpanute aTOT Kox B daitr flaskl.py:

from flask import Flask
app = Flask(__name_, static folder=".
@app.route('/")
def home():

return app.send static_file('index.html")
@app.route('/echo/<thing>")
def echo(thing):

return "Say hello to my Tittle friend: %s" % thing
app.run(port=9999, debug=True)

, static_url path="")

[lanee 3amycrure cepBep U3 TepMUHAIA UM OKHA:
$ python flaskl.py

[IporecTupyiiTe JOMALIHIOI CTPAaHUILY, BBes B Opaysep ciemyromuil URL:
http://localhost:9999/

Bor 0JKHBI yBUIETH caeayiotiee (Kak u B caydae ¢ Bottle):
My new and improved home page!!!

IMompoObyiiTe 06paTUTHCS K KOHEUHOI TOUKe /echo:
http://1localhost:9999/echo/Godzilla

Bbl ospkHbL yBUIETD Cleylolee:

Say hello to my Tittle friend: Godzilla
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EcTb erte ojiHO TpenMyII1ecTBO yCTAHOBKY MapamMeTpa debug paBHbIM True TIpH BbI-
30Be MeTo/a run. Eciii B cepBepHOM Kojie TeHepupyercs uckiouenue, Flask Bosspara-
eT 0co0y10 0T(hOPMAaTUPOBAHHYIO CTPAHUILY, COAEPIKAIILYIO TT0JIE3HBIE CBEIEHUS O TOM,
4TO U r/ie HolwLIo He Tak. [laske 6oJiblie: BbI MOKETEe BBOAUTH KOMAH/IbI, YTOObI YBHUIETh
3HAUYEHWS TIePEMEHHBIX B ITPOTPaMMe cepBepa.

He ycTaHaBnuBaiTe napameTp debug = True Ha NPoM3BOACTBEHHbIX BEG-cepBepax. 3TO Npeao-
CTaBWT NOTEHLMASIbHBIM 3/10YMbILLNIEHHUKAM C/IULLKOM MHOIO MHGOpMaLMmn O BallleM CepBepe.

N

JTo cux 1op nmpuMepsl ¢ ucnosb3oBanueM Flask moBTopsin T0, 4TO MBI JIeJIaH € TI0-
Moreio GpeiiMBopka Bottle. Uto takoro mosker geath Flask, uero He Mosxker menath
Bottle? Flask comepxur jinja2 — Gosiee mmpoKyio cucremy 1mabiaoHos. PaceMoTpum
HeGOJIbINOI TIPUMEP OJHOBPEMEHHOIO UCIIOIb30BaHus jinja2 u flask.

Cospnaiite manky templates u cpaiin flask?2.html BHyTpU Hee:

<html>

<head>

<title>Flask2 Example</title>

</head>

<body>

Say hello to my little friend: {{ thing }}
</body>

</html>

Jlajiee MbI HAITUIIEM CEPBEPHBIN KOJI, KOTOPBIU MOJYYaeT 9TOT MIA0JI0H, 3aII0JHSIET
3HaueHue apryMeHTa thing, KOTopbIil Mbl TiepeiaeM, 1 oTprcoBbiBaeT ero kak HTML
(a1 omymry dynkiuio home () 1 akoHomMuu Mecta). CoxpanuTe aTOT daita moz uMe-
Hem flask2.py:

from flask import Flask. render template
app = Flask(__name )
@app.route('/echo/<thing>")
def echo(thing):
return render_template('flask2.html', thing=thing)
app.run(port=9999, debug=True)

Apryment thing = thing o3nauaer, 4To Jijisl 1epejiadu rnepeMeHHoi ¢ umenem thing
B 11a0JI0H HTa IIepeMeHHast COAEPIKUT 3HaYeHKe CTPOKM thing.
Yoéenurech, uto (aii flaskl.py mepecrasn paborars, 1 3amycrute daiin flask2. py:

$ python flask2.py
Teneps BBequTe aToT URL:

http://localhost:9999/echo/Gamera
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BbI 10JKHBI YBUJIETD CJle/TyTOTIEE:
Say hello to my Tittle friend: Gamera

Moaudunupyem Halll TpUMep M COXPAHUM ero B manke templates mom mmenem
flask3.html:

<html>

<head>

<title>Flask3 Example</title>

</head>

<body>

Say hello to my Tittle friend: {{ thing }}.
Alas, it just destroyed {{ place }}!
</body>

</html1>

Bropoii apryment B URL, echo, BbI MOKeTe TiepeiaTh MHOKECTBOM CIIOCOOOB.

Nepenauya apryMeHTa Kak yactu nytv URL

C moMo1pio aToTro MeTozia Bbl pocto pactmpsere URL (coxpanute aToT haitn kak
flask3a.py):

from flask import Flask, render template
app = Flask(__name )
@app.route('/echo/<thing>/<place>")
def echo(thing, place):
return render_template('flask3.html', thing=thing, place=place)
app.run(port=9999, debug=True)

Kak 00bI4HO, OCTAHOBUTE IIPEAbIAYIIIIL CIIeHAPUI TECTOBOIO CEPBEPA, €CJIU OH elle
paboTaer, 1 3aTeM 3aIlyCTUTE HOBBIIL:

$ python flask3a.py

URL noJ/KeH BBITJISIAETD TaK:

http://localhost:9999/echo/Rodan/McKeesport

BbI 10JKHBI YBUJIETD CJle/TyTOTIEE:
Say hello to my Tittle friend: Rodan. Alas, it just destroyed McKeesport!

N sxe BBI MOKeTe Tiepe/IaTh apTYMEHThI KakK TTapaMeTphbl KOMaH/Ibl GET (coxpaHuTe
aitn kak flask3b.py):

from flask import Flask, render_template, request
app = Flask(__name )
@app.route('/echo/")
def echo():
thing = request.args.get('thing")
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place = request.args.get('place")
return render_template('flask3.html', thing=thing, place=place)
app.run(port=9999, debug=True)

3armycTuTte HOBBIN ClleHAPUI cepBepa:
$ python flask3b.py

B sTort pa3 ncnoaayiite caemytommii URL:
http://localhost:9999/echo?thing=Gorgo&place=Wilmerding

Bpb1 oskHBI yBUIETD Cale/yTotiee:
Say hello to my Tittle friend: Gorgo. Alas, it just destroyed Wilmerding!

Korna komanma GET ucnonbayercst B URL, jroObie apryMeHThI JOJIKHBI IIepeaaBaTh-
cs B (hopmare &keyl=vall&key2=val2&. ..

BoI Takske MOKETE UCIIOJIB30BATH OTIEPATOP CIOBAPST **, 4TOOBI MEPeaTh HECKOIBKO
apryMeHTOB B MIabJIOH ¢ TOMOIIBIO OHOTO cioBapst (HazoBuTe aiin flask3c.py):

from flask import Flask, render template, request
app = Flask(__name )
@app.route('/echo/")
def echo():
kwargs = {}
kwargs[ 'thing'] = request.args.get('thing")
kwargs[ 'place'] = request.args.get('place")
return render_template('flask3.html', **kwargs)
app.run(port=9999, debug=True)

**kwargs geficTByeT Kak KOHCTpyKIus thing=thing, place=place. Mcmoab3ys sToT
CJIOBapb, MOKHO COKOHOMHUTH HEMHOTO BPEMEHH, €CJIM BXOAHBIX aPTYMEHTOB MHOTO.

SI3bIK mabaoHOB jinja2 cocobeH Ha ropaszo 6osbiiee. Ecim bl paGortanu va PHP,
TO YBUIUTE MHOTO IIOX0/KUX BO3MOKHOCTEN.

Be6-cepBepbl, He ucnonb3yrowme Python

J10 9TOro MOMEHTa MbI HCIIOJIb30BAIU IIPOCThIE BeO-cepBepbl: http.server us craHmapt-
Hoi 6ubmorekn win cepsepa oranku Bottle u Flask. Ha npoussoacTse Bam HyKHO
3aryckarb Ko Ha 6ojiee ObIcTpbIX cepBepax. Kak mpaBuiio, Bbl BbIOMpaeTe OJUH U3 CJie-
IYIOIINX BAPUAHTOB:

O Apache ¢ momynem mod wsgi;

O Nginx ¢ cepBepoM MpUIoReHun UWSGI.

O6a onu paboratot xoportio: Apache, ckopee Bcero, GoJiee momyJisipes, a 'y Nginx
MMEETCS PeIryTalnus CTabuIbHOTO U TPATSIIEro MEHBIIE TAMSTH CepPBepa.
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Apache

Jlyummm WSGI-monyem Apache (http://httpd.apache.org/) siBisiercs mod_wsgi (https://
code.google.com/p/modwsgi/). OH MozKeT 3aIycKaTh KoJI, Harrcanubiii Ha Python, BryT-
pu mporiecca Apache win B 0OTeIbHOM TPOTIECCE, KOTOPIH 0OMEHNBAETCS TAHHBIMI
¢ Apache.

Ecuu 8o nictiosibayere Linux uiau OS X, B Batneit cucreme Apache yike ycTaHOBJIEH.
[ia Windows Bam npugercs ycranasiausath Apache camocrogarensuo (http://bit.ly/
apache-http).

Haxkonerr, ycranoute npeznountaeMbiii Be6-dpeiimsopk Python, ocHoBaHHBII Ha
WSGI. [Tonpobyem ucronb3osath B Hamux npumepax peiimsopk Bottle. [Tpaktuuecku
Best pabora BKJIOUaeT B cebs KoHurypuposanue Apache, 4To MoKeT OKasaThest J10-
BOJIBHO 3aTPYAHUTEIHHBIM.

Cospaiite TecToBbIN (haiiyl 1 COXpaHUTE ero Kak /var/www/test/home . wsgi:

import bottle
application = bottle.default app()
@bottle.route('/")
def home():
return "apache and wsgi, sitting in a tree"

B aror pas He BbI3bIBaAliTE (DYHKIHIO run(), MOCKOJIbKY 3TO 3aIlyCTUT BCTPOEHHBIH
BeO-ceprep Python. Ham Hy KHO TIPHCBOUTH HEKOTOPOE 3HAYEHNE TIePeMEHHO application,
IOCKOJIbKY UMEHHO €ro OyeT IIpoBepsATh Mod_wsgi mpu oObearHennn Beb-cepsepa u Koga
Python.

Ecsmm Apache u ero Mozysib mod_wsgi paGoTaroT KOPPEKTHO, HY KHO JIUIIb COCANHUTD
ux ¢ HamwmM ciienapuem Python. Ham HyskHO 106aBUTH B (hailsl OHY CTPOKY, KOTOpast
OIpeiesIsieT CaliT 1o YMOJIUaHUIO [JIst 9TOTo cepBepa Apache, Ho owck aToro (aiira cam
1o cebe apagerca 3agadeil. OH MOKeT Ha3bIBaThCs /etc/apache2/httpd.conf, mam /etc/
apache2/sites-available/default, man gaxe ObITH JATUHCKMM Ha3BaHUEM Ybel-TO
PYYHOI cajlaMaH/Phbl.

I[Ipearnomnoxum, uto Bbl nonuMaete paboty Apache n vaium wyskubiii daiisr. lobasb-
Te 3Ty CTPOKY B paznen <VirtualHost>, KOTOpBIl yIpaBisieT cCTaHAAPTHBIM CAaliTOM:

WSGIScriptAlias / /var/www/test/home.wsgi

JToT pa3aest JO0JIKEH BhITJIAAETD TaK:

<VirtualHost *:80>
DocumentRoot /var/www
WSGIScriptAlias / /var/www/test/home.wsgi
<Directory /var/www/test>
Order allow,deny
Allow from all
</Directory>
</VirtualHost>
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3amycrturte Apache nimi iepesamycrtute ero, ecim pabortai, 4ToObI YKa3aTh €My, 4TO
CJIe/lyeT UCIOb30BaTh HOBYIO KoHburyparuio. Ecau Bl nepeiizere B 6paysepe 1o
anpecy http://localhost/, TO 1OJKHBI YBUETD 9Ty CTPOKY:

apache and wsgi, sitting in a tree

I10 3amycTut mod_wsgi BO 6cmpoeniom pexcume Kak dyactb camoro Apache.

Bbl Takke MOKETE 3allyCTUTh €r0 B peycume 0emMona — Kak OJUH WJIH HECKOJBKO
[poLeccoB, oTaebHbIX 0T Apache. JIjist Toro 4T06BI 9TO CAeMaTh, 100aBbTE IBE HOBbIE
CTPOKU JUPEKTHB B Ball (aila korduryparwu Apache:

$ WSGIDaemonProcess domain-name user=user-name group=group-name threads=25
WSGIProcessGroup domain-name

B npensiayiem mpuMepe IepeMenHbIe USer-name 1 group-name mpeacTaBIsioT OO0
“MeHa [T0JIb30BaTe I U TPYIIILI B OTIEPAIlMOHHON CUCTEME, a TiepeMeHHas domain-name —
UM Balllero MHTepHeT-goMeHna. MunuManbiasa Kondurypanus Apache moxer Bbl-
TJIAA€eTb TaK:

<VirtualHost *:80>
DocumentRoot /var/www
WSGIScriptAlias / /var/www/test/home.wsgi
WSGIDaemonProcess mydomain.com user=myuser group=mygroup threads=25
WSGIProcessGroup mydomain.com
<Directory /var/www/test>
Order allow,deny
Allow from all
</Directory>
</VirtualHost>

Beb6-cepBep Nginx

Be6-cepsep Nginx ne umeer BcTpoennoro moays Python. Bmecto sToro on o6menn-
BaeTcs JIAHHBIMU ¢ TTOMOIIbIO oTAeabHoro cepBepa WSGI Bpose uW SGI. Bmecte onn
MPEACTABISIOT cO00i OUeHb OBICTPYIO U YI0OHYIO B KOH(MUTYPAIUH TIaTGOPMY ISt
Be6G-paspaboTKy ¢ oMotbio Python.

Bor MmoskeTe yeranoBUTH NginXx ¢ ero ourimanabHoTo caifta http://wiki.nginx.org/Install.
Bawm taxske HyskHO yctaHoBuTh UW SGI (http://bit.ly/uWSGI). uWSGI — a0 kpymHas
crcTeMa, IMEIOTast MHOJKECTBO Pa3IMIHbIX HacTpoeK. HebourbIast cTpaHuIia J0KyMeH-
TAI[UU [IPEJOCTABJSAECT BaM HWHCTPYKINHU, Mo3BoJstionne oobeanunth Flask, Nginx

n uWSGI.

Apyrme ppeiMBOpPKHN

CaiiTbl 1 6a3bl JAHHBIX TIOX0KU Ha aPAXMCOBOE MACJIO M JKEJIe — 9aCTO MOKHO YBUJETD,
kak onu paboraior BMecte. HeGoubime dpeiimsopku Bpozie Bottle u Flask ne Brioua-
10T B ceb6s (pyHKIMM TOAAepKKN 6a3 JaHHbIX, XOTS HEKOTOPbIE HA/ICTPORKN NX HUMEIOT.
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Eciu Bam HYKHO TIOCTaBUTH Ha ITOTOK ITPOU3BO/ICTBO CaﬁTOB, p8.6OTaIOH_[I/IX ¢ 6a3oii
JlaHHbIX, a CaMa Haza MEHAETCS HE OYeHb 4acTo, MOJKeTe HOHpO6OBaTb BOCIIOJIb30BATbCA
O/IHUM U3 6osee KPYITHbIX (l)peflMBOpKOB. PaCCMOTpI/IM caMbI€ N3BECTHbIC M3 HUX.

O django (https://www.djangoproject.com/). 3ToT GhpeiiMBOPK caMbIil MOIYJISPHBIA,
0COOEHHO JIJIst KPYTIHBIX €aiiToB. Ero CTOUT M3yYUTh M0 MHOTUM MPUYMHAM, CPE/IH
KOTOPBIX PETYJISIPHO TIOSIBIISTIONTHECST TPeOOBaHMs OmbiTa paboThi ¢ django B 06bsIB-
Jenusix o Bakaucusix. O cozep:xut ko ORM (06 ORM MbI TOBOPHIIU B MyHKTE
«The Object-Relational Mappers noapasuesna «SQLAlchemy» pasnena «Pessinontblie
6a3bl JAHHBIX> TJIABBI 8), MO3BOJISIONMH CO3/IaBaTh ABTOMATUYECKUE BeO-CTPAHUIIBI
[t TunnaHbIX GyHkimil 6a3 garaeix CRUD (cosnanue, 3aMeHa, OOGHOBJICHHE, Yiia-
JIeHWe), KOTOpble 51 paccMaTpuBal B noapaszesne «SQLs pasnena «Pensimonnbre
6a3bl 1aHHBIX» TJaBbl 8. Bam He obga3arenbHo ucnoiabzoBath ORM uMenHo i
django, ecsiu GoJibllie HPaBUTCSI TPUMEHSTH YTO-TO ApyTroe, HarpuMmep SQLAlchemy
i nipsimble 3arpocbl SQL.

O web2py (http://www.web2py.com/). On paboTaeT IpUMEPHO ¢ TeM Ke, ¢ ueM 1 django,
TOJIBKO HEMHOTO B IPYyTOM CTHJIE.

Q pyramid (http://www.pylonsproject.org/). 9ToT ¢hpeliMBOpPK HosABUICS U3 oee paH-
Hero npoekra pylons, ¢ Toukn spenns GyHKIMOHAIA OH MOX0XK Ha django.

QO turbogears (http://turbogears.org/). dtot dpelimBopk mopaepkuBaer ORM, MHOKe-
cTBO (a3 JAaHHBIX ¥ HECKOJIBKO SI3BIKOB MIabJIOHOB.

O wheezy.web (http://pythonhosted.org/wheezy.web/). ItoT 6osiee Mo010it hpeiiMBOpK
ONTUMU3UPOBAH JIJIs TIOBBINIEHNST POU3BOANTEbHOCTH. HelaBHue nceenoBanms
MOKA3aJI, 9TO OH paboTraeT GpIcTpee APYTruX.

Bl MosKeTe cpaBHUTH (PPEHMBOPKH € TOMOIIBIO OHIANH-TaOIUIBI IO ajpecy http://
bit.ly/web-frames.

Eciu Bl XOTHTE CO31aTh CAliT, pabOTAIOIIUI ¢ PEIALMOHHON 6a30i TaHHBIX, BaM
He 06513aTeJIbHO MOJIb30BATHCSA OJIHUM M3 ITUX KPYIHBIX (hpeiiMBopkoB. Moskere Boc-
nosb3oBaThest Bottle, Flask wnn kakum-uu6Gy b Apyrum mpocTbiM hpeiiMBOPKOM 1 MO-
HyJistMu paboTsl ¢ 6asamu gaHHbIX Bpojge SQLAlchemy, 4To0bI CriTanTh pasHOrIACHSI.
Tasee BaM Hy:kHO Oy/etr HamucaTh 00baHBIN Ko SQL BMecTo crienuduaeckoro Kojia
ORM, Tak kak GOJIBIIMHCTBO pazpaboTunkos 3HatoT SQL., a He HEKWiT OnpeeTeHHbII
cunTakcuc ORM.

Kpome Toro, HUUTO He 3aCTaBJIseT BAC BHIOUPATH UMEHHO PEJISIIIHOHHYIO a3y TaHHbBIX.
Ecnm cxema Bammmx JaHHBIX MOKET 3HAUNTENTbHO U3MEHATHCS — TPAdBI IBHO pasynya-
IOTCST B Pa3HBIX PsilaX, — BaM CTOUT BBIOpaTh 0asy MaHHBIX, He UMEIOUI0 CXeMbl, BPOJIE
6a3 nanubix NoSQL, KOTOpBIEe MBI PACCMAaTPUBAJIN B pasfeie «XpaHUJIHIINA JaHHBIX
NoSQL» rnaBbr 8. OqHask/Abl 1 paboTas HaJl caiiTOM, KOTOPbIil M3HAYATHHO XPAHUI
nannbie B 6ase ganubix NoSQL, 3aTeM Mepekaiouancs Ha OJHY PeJIIiUOHHYI0 (asy
JIAHHBIX, 3ATE€M HA JIPYTYIO PEJAIMOHHYT0 6a3y JaHHBIX, 3aTeM Ha IPYTyIo 6a3y MaHHbIX
NoSQL u, HakoHeIr, BO3BpaIiaics K OJHOM 13 PeJISTITHOHHBIX.
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Apyrve Be6-cepBepsbl Python

Iasee nepeunciiensl HekoTopbie Hezapucumbie W SGI-cepBepbl, Hamicantbie Ha Python,
KoTopbie paboraior kKak Apache wrm Nginx u HCIIOIB3YIOT HECKOIBKO MPOIECCOB U/ TIIH
moTOKOB (cMoTpuTe paszmen «Koukypeniust» raassl 11) 171t 06paboTkY OMHOBPEMEH-
HBIX 3aIIPOCOB:

O uwsgi (http://projects.unbit.it/uwsgi/);
O cherrypy (http://www.cherrypy.org/);
O pylons (http://www.pylonsproject.org/).

[[a_nee Tepea BaMu CEPBEPDI, OCHOBANHHbLE HA co6bzmuﬂx, KOTOPbBIE ITOJIb3YIOTCA OTHUM
mnponeccoMm, HO nsberamoT 6JIOKI/IPOBEIHI/IH JM0OBIM OAMHOYHBIM 3aITPOCOM:

O tornado (http://www.tornadoweb.org/);
O gevent (http://gevent.org/);
O gunicorn (http://gunicorn.org/).

O coOBITHSIX 51 TOTOBOPIO MTOIPOOHEe B pasjesie 0 Koukypenyuu B riaase 11.

Beb6-cepBuCbl U aBTOMaTU3aLUMSA

TOJIBKO Y4TO MBI PACCMOTPEJIN TPAAUITHOHHbBIE BeG-KIMEHTDI U CEPBEPHDIE TIPUIIOKEHNS,
norpebsronmue u redepupyione HTML-crpanuipl. BcemupHas nmayTiuHa okasajiach

MOIIHBIM CII0COO0M 00beIMHATH IIPUIOKEHM 1 JaHHbIE BO MHOTMX (popMaTax, He TOJIb-
ko HTML.

Moaynb webbrowser

Haunewm ¢ HebobImoro copipusa. 3amycrute ceccnio Python B okie Tepmunana n BBe-
JIUTE CIEYIONIYIO CTPOKY:

>>> jmport antigravity

ITa CTPOKA CKPBITO BBI3BIBACT MOJYJIb CTAaHAaPTHON GubanoTekn webbrowser u me-
peHarpasJisier Bail Opaysep 110 POCBeTUTEIbcKoi ceblike. (Eciau Bbl 110 KaKoii-T0
[IpUYKHE He BUANTE ee, oceTute cailt xked.)

Bbr MoskeTe MCTOMB30BATh ATOT MOJIYJIb HETIOCPEJICTBEHHO. JTa TIPOTPaMMa 3arpy-
JKaeT CTpaHuIly TIaBHOTO caiita o Python B Barm 6paysep:
>>> jmport webbrowser
>>> url = "http://www.python.org/"

>>> webbrowser.open(url)
True

ITOT KO/l OTKPOET €€ B HOBOM OKHE€!:

>>> webbrowser.open_new(url)
True
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A 5TOT — Ha HOBOI BKJIa/IK€, €CJIN Balll 6paysep NOoIAEPIKUBAECT BRIIAJKN!

>>> webbrowser.open_new_tab('http://www.python.org/")
True

Mouys webbrowser sacrasister Opaysep gesnathb BCio pabory.

API ana Cetun
n Representational State Transfer

3ayacTyio JaHHbIE JOCTYITHBI TOJIBKO BHYTPU BeG-cTpaHuil. EC/iu BbI XOTHUTE MOJYYUThH
K HUM JIOCTYII, BaM HY3KHO TIOJIyYKTh AOCTYII K CTPaHHUIle uepes Opaysep U IPOYKTaTh ee.
Ecsii ¢ MOMeHTa Balllero 1OC/IeIHEr0 BUSUTA aBTOPBI caiiTa BHECIM KaKue-HUOY b 13-
MEHEHWSI, MECTOTIOJIOKEHUE U CTUJIb TAHHBIX MOTJIM UBMEHUTHCSI.

BwmecTo Toro 4To6bl myGaMKOBaTh BEO-CTPAHUIII, BBl MOKETE TIPEJOCTaBUTh J10-
CTYII K JIAHHBIM uepes BeO-uHTepdeiic mporpaMMUpOBaHus MpuiIokeHnii (Application
Programming Interface, API). KiieHTbI OJy4aroT ZOCTYII K BallleMy CEpBHUCY, JAejas
3anpocel kK URL, u mosmy4atoT oTBeTHI, coziepkariue crtatyc u fanusie. Bvecto HTML-
CTpaHMUIL JaHHBIE UMEIOT (hOpMaT, KOTOPbIH yZ00Hee UCII0Nb30BATh B APYIUX IPOrPaM-
Mmax Bpoge JSON u XML (B runase 8 cogepskurcst 6osee moapobHas nHdopmaims
o hopmarax).

[TousaTiie «<nepedaua cocmosnus npedcmasienus> (Representational State Transfer,
REST) 6bu10 onpeznenieno Poem @uiannrom (Roy Fielding) B ero moxropckoii auc-
cepranuu. Muorue npoaykrsl umeror REST-unmepdpeiic wiv unmepgeiic RESTful.
Ha 1pakTuke 9T0 4acTo 0O3HAYAET, YTO OHU UMEIoT BeO-nnrepdeiic — onpeaenenus URL,
[peHasHaYeHHbIe IS 10CTYIAa K BeO-CepBUCY.

Cayx6a RESTful ucnionbsyer eiazorvt HT TP onpeneseHHbIMI cTocoOaMHu, OIMCaH-
HBIMH JlaJiee:

QO HEAD — mosryuaeT mHGOPMAINIO O PECYPCe, HO He eT0 JaHHbIE;

O GET — xak mogpazymeBaeT nMs, GET TIosrydaeT JaHHbBIE pecypca ¢ cepBepa. ITo CTaH-
JapTHBII METOJ, UCIIOJIb3YeMbIi BaluM Opaysepom. B imoboe Bpems, Korja Bbl BU-
nute URL ¢ BompocuTenbabiM 3HAKOM (?), 32 KOTOPBIM CJIElyeT HeCKOJbKO apry-
MEHTOB, BbI MOXKETE Paclo3HaTh 3anpoc GET. GET He J0JIKEH MCIOJIb30BaThCA /I
CO3/1aHU4, U3MEHEHUS UK yIAJCHUS TaHHDIX;

QO POST — aroT ryaroj oOHOBJsET JaHHble Ha cepBepe. OH YacTo MCIONb3YeTC s
HTML-dopwm u cereBbix API;

QO PUT — aTOT I1aros co3/1aeT HOBBIU PECypc;

O DELETE — aTOT ry1aroJi ToBoput cam 3a cebst: DELETE yaassier. Mbl 3a IPpaBAMBOCTD

B peksame!

Kient RESTful takske MosKeT 3ampalinBaTh COAEPKUMOE OTHOTO WA HECKOJBKUX
THIIOB C ITOMOIILIO 3arosioBKoB 3anpoca HTTP. Hanpumep, c0:KHBII cepBUC ¢ MHTEP-
deiicom REST mosker mpuHUMaTh 1 BO3BpaIiaTh JaHHble B cTpokax JSON.
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JSON

B raase 1 Gbuiu mokasabl Ba (hparMeHTa Ko/a, ¢ MOMOIIBIO KOTOPBIX MbI MOJIydYain
UHGOPMAIIHIO O TIOTYIAPHBIX B0 Ha YouTube, a B riase 8 mbl y3uaim o JSON. JSON
0COGEHHO XOPOIIO MOAXOAUT JIJIsT CO3/IaHus BeO-cepBepoB U 0OMEHA JaHHBIMU. JTOT
dopmat nHanbosee nonysapen B ceresbix API Bpoge OpenStack.

Mouck n BbI60pKa AdHHbIX

WHoraa BaM HY3KHO TOIYYUTh HEMHOTO GoJTbIle HHGOpMAINK — pedTuHr (husibma, eHy
AKIIMU WJIM IOCTYITHOCTD MIPOAYKTa, — HO MHMopMaims goctynna toibko Ha HTML-
CTPaHUILIAX, [IPX 9TOM OHA OKPY’KeHa PEKJIAMOii U [IOCTOPOHHUM KOHTEHTOM.

BoI MoskeTe M3BIEYD HEOGXOANMYTO NH(MOPMAITHIO BPYUHYTO, CIETAB CAEAYIOIIEE.

Beemaure URL B Gpaysep.
[TopoKanTe, TTIOKA 3arpy3nTCs yAaJeHHast CTPaHUIIA.
[IpocMoTpuTe 0TOOPAKEHHYIO CTPAHUILY Ha IIPEeAMET HeOOX0AUMOI MH(MOPMALIUN.

3anumure ee rae-HuOYIb.

gL W e

[TosTopuTe nporecc st csizanibix URL.

OxHaxo ropasno GoJsiee MPUSITHO aBTOMATH3UPOBATH HEKOTOPHIE M3 HTUX TITAar0B.
[Tporpamma, aBTOMaTnyecku moJrydarotas ganabie n3 CeTH, Ha3bIBACTCST KPayiepom
i ged-nayxom (HEMPUSITHBINA TEPMUH, ec/ii Bl apaxHodo06). TTociie Toro Kak coziep-
JKMMOE OBIJIO TIOTYUEHO € OTHOTO U3 YaJeHHBIX BeO-CEePBEPOB, Mapcep aHATIU3UPYET €€,
4TOOBI HAUTHU UTOJIKY B CTOTE CEHA.

Ecom BaM Hy:KHO MOIIIHOE pelienne, oObenHsIoNnee B cebe BOZMOKHOCTH MOUCKA
1 BBIOOPKY IAHHBIX, BaM CTOUT 3arpy3uth Scrapy (http://scrapy.org/):

$ pip install scrapy

Scrapy — aro ¢peiiMBOpK, a He MOyJb, B oTnure oT BeautifulSoup. On umeer
60JIbIITE BO3MOKHOCTEH, HO 3a4aCTYIO €ro TPYAHO HACTPOUTH. UToObI y3HATH OOJIbINE
o Scrapy, npourture pokymeHnTaiuio (http://scrapy.org/) nin no3HakOMbTECh C HUM TI0
azpecy http://bit.ly/using-scrapy.

Monyyaem HTML-kop ¢ nomouwbio BeautifulSoup

Ecmm y Bac yxxe ectb HTML-nannbIe ¢ cafita 1 BBI TPOCTO XOTHUTE U3BJIE€Yb OTTY/IA JIaH-
Heie, BaM nozpoiizer BeautifulSoup (http://www.crummy.com/software/BeautifulSoup/).
Ananusuposars HTML Tpy/Hee, ueM KakeTcst. ITO IPOUCXOAUT MTOTOMY, 4TO GOJIBIIAST
yacth HTML-Koza Ha 0611e10CTYITHBIX Be6-CTpaHUIIaX TEXHUUECKH HEKOPPEKTHA: He-
3aKPBIThIE TETU, HETTPABUJIbHAS BJIOKEHHOCTD U TTPOYHE YCIOXKHeHUs. Eciu BbI TibiTae-
Tech HanucaTh cBoi HTML-anannsaTop ¢ moMonibio peryJasgpHbIX BbIpaskeHUH, KO-
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TOPbIE MBI PACCMATPUBAJIN B TJIaBe 7, BbI IOBOJIBHO CKOPO CTOJKHETECH C MOAOOHBIM
6ECIIOPSIKOM.

Jlitst Toro utobbl yeranoBuTh BeautifulSoup, BBeaure caenyromnryio komanay (He 3a-
OyIbTe IOCTABUTH B KOHIIE YeTBEPKY, MHAYE Pip MONPOOYeT yCTaHOBUTH GoJIee cTapyio
BEPCHUIO 1, BOBMOJKHO, BHIIACT OTMTHOKY):

$ pip install beautifulsoup4

Temneppb BOCIIOIB3yeMCsI UM JISI TOTO, YTOOBI IOJIYYUTD BCE CCBHLIKH C BEO-CTPaHUIIbL.
Aaement HTML a npecrasisier co6oii ceblIKy, a href — ee arpubyT, KOTOPBIiA TIpe-
craBisier co00i MeCTO Ha3HAYEHUsT CChIIKK. B ciiemyromeM mpuMepe Mbl OIpeaenM
dynrmio get_Tinks(), KoTopast feIaeT TpsI3HyI0 paboTy, U OCHOBHYIO IIPOTPaMMY, KO-
TOpast oJIydaeT oJiuH uin HeckoJibko URL Kak apryMeHThl KOMaH/IHOM CTPOKU:

def get Tinks(url):
import requests
from bs4 import BeautifulSoup as soup
result = requests.get(url)
page = result.text
doc = soup(page)
Tinks = [element.get('href') for element in doc.find all('a')]
return links
if _name_ =="'_main_ ":
import sys
for url in sys.argv[l:]:
print('Links in", url)
for num. Tink in enumerate(get Tinks(url), start=1):
print(num, 1ink)
print()

A coxpanns aTy mporpaMmy 1oji UMeHeM 1inks.py, a 3aTeM 3aIyCTUI ¢ TIOMOTIBIO
JTAHHOUT KOMaH/IbI:

$ python Tinks.py http://boingboing.net
BaruigHuTe Ha 11epBble HECKOJIbKO 0TOOPaKEHHBIX CTPOK:

Links in http://boingboing.net/

1 http://boingboing.net/suggest.html

2 http://boingboing.net/category/feature/
3 http://boingboing.net/category/review/
4 http://boingboing.net/category/podcasts
5 http://boingboing.net/category/video/

6 http://bbs.boingboing.net/

7 Jjavascript:void(0)

8 http://shop.boingboing.net/

9 http://boingboing.net/about

10 http://boingboing.net/contact
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ynpaXHeHus

1.

Ecou Bor emme ve yeranosuin Flask, cuemnaiite ato ceiiyac. 1o Takke ycTaHOBUT
werkzeug, jinja2 u, BO3MOKHO, JIPYTHE TTAKETHI.

Cospaiite ckeser caiita ¢ momolibio Beb-cepsepa Flask. Y6enurecs, uto cepsep Ha-
qIHAET cBOI0 paboty mo ajapecy Localhost Ha cranzapraom nopre 5000. Ecou Bain
KoMIIbIOTED yike ucnosb3yet mopt 5000 st yero-To elre, BOCHOIB3YHTECH JAPYTUM
TTOPTOM.

Jobasbre GyHKIHIO home () 715t 06pabOTKK 3aITPOCOB K JoMarrHei crpanuie. [TycTs
OHa BO3Bpalaer CTpoky It'salivel.

Cospgaiite mabIoH s jinja2, KOTOPBIN HasbiBaeTcst home. html 1 COmepKUT Ciemy-
IOIUI KOHTEHT:

<html>

<head>

<title>It's alivel</title>

<body>

I'm of course referring to {{thing}}, which is {{height}} feet tall and {{color}}.
</body>

</html>

Moaudurmpyiite dyHKImo home () Barero cepsepa, 4ToObl OHa UCIIOJIb30Baa [abI0H
home .html. Ilepenaiite eitf Tpu mapameTpa Ayt KoMauabl GET: thing, height m color.



0 Cucrembl

EcTb oziHa Belb, KOTOPYIO MOXKET JeIaTh
KOMITBIOTED, HO HE MOKET GOJBITUHCTBO Jofedt, —
OHU MOTYT OBITH 3aTl€YaTaHbl B KAPTOHHOM
KOpOOKe U JIeKATD Ha CKJIAIe.

Jlcex Xanou

Kaskprii 1eHp, Kor/ia BBl UCII0JIb3yeTe KOMITBIOTED, BBI BBIBOJUTE B BU/IE CIIIICKA HA
9KPaH CO/IEPKIMOE KaTaJOoroB, Co3/laeTe U yassere (ailirbl U BbITIOJTHSIETE APYTYIO
HEoOX0MMYIO paboTy, a’ke €CJIM ITO He OYeHb 3aXBaThIBaeT. BbI Takke MOKeTe BbI-
HOJIHUTH 9TH (U PYTHe) 33/[adil ¢ MOMOIIBIO TPOrpaMM, HanmucaHHbix Ha Python.
CMOXXeT I 9Ta CUJla CBECTH BAC C yMa MJIN 3aCTaBUTD MOTepsATh coH? [loskuBem —
YBUIIM.

Python mpeocTtaBisier MHOKECTBO CHCTEMHBIX (DYHKITHIA, COIEPKAINXCS B MOLYJTe
0s (cokpaienue ot Operating System — olnepalioHHas CUCTeMa ), KOTOPbIil MbI Gy1eM
UMITOPTUPOBATH I GOJBITMHCTBA TIPOTPAMM HTOM TJIaBBbI.

dannbli

Python, kak u MHOTHE AIpyTHE A3BIKU, CO3/1a7 cBOU (ailoBble orepalu 1o mabaony
Unix. Hexotopsie dhyukmmm Bpoze chown() u chmod() mMeroT Takue ke MMeHa, HO TTPu
3TOM TIOSIBUJITMCH M HEKOTOPBIE HOBbIE (DYHKITIH.

Co3pnaem ¢ain ¢ nomouwbio pyHkumum open()

B pasznene «BBox nndopmarnu B haiisibl 1 ee BBIBO/L U3 HUX» IJIaBbI 8 BbI TO3HAKOMHU-
smck ¢ pynkimei open(). B aToM pasjene takke cozepskanach MHMOPMaIIA 0 TOM, KaK
MCIOJIb30BATD €€ JIJIs OTKPBITHA (Daiiia Nim ero co3ilanus, ecyiv oH He cyiectByet. Co3-
JIQJIIM TEKCTOBBII (Daiisi, KOTOPbIN Ha3bIBA€TCST 00PS . txt:

>>> fout = open('oops.txt', 'wt")

>>> print('Oops, I created a file.', file=fout)

>>> fout.close()

ITocie aTOTO BBITTOJIHUM HECKOJIBKO ITPOBEPOK.
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MpoBepsieM cywecrsoBaHue panna
c noMoLbro PyHKUMM exists()

Jliist Toro 4TO6Bl YOEAUTHCS, UTO (hailyl MM KaTaJor AeHCTBUTENBHO CYIECTBYIOT,
a He JBJSIOTCS TIOJIOM BAIero BOOOPAKEHNST, MOKETe BOCIIOIb30BATHCS (DyHKITMET
exists(), mepemas eii oTHOCHUTENbHOE WU aOCOTIOTHOE MM (Daiiia, Kak MOKa3aHo
3/1€Ch:

>>> jmport 0s

>>> 0s.path.exists('oops.txt")
True

>>> 0s.path.exists("./oops.txt")
True

>>> 0s.path.exists('waffles")
False

>>> 0s.path.exists('.")

True

>>> 0s.path.exists('..")

True

NMpoBepseM TN
¢ nomolybro pyHkumm isfile()

OyHKINH, TOKa3aHHbIE B 9TOM pasjieJie, IPOBEPSIOT, CChLIAETCs JIn NMsT Ha (haii, kara-
JIOT WJTK CUMBOJIBHYIO CCBIIIKY (CM. IIPUMEPBI, KOTOPbIE PACTIONIATAI0TCS TOCJIe OMTUCAHMS
CCBIJIOK).

[Tepsoit Mbl paccMoTpuM (yrknmio isfile(). OHa 3amaeT MPOCTO BOMIPOC: TIepert
HAMU HAXOJIUTCSI CTAaPbIii I0OPBIN 3aKOHOTIOCIYITHBIN (hail?

>>> name = 'oops.txt'
>>> 0s.path.isfile(name)
True

Bot Tak MOKHO OIIpeesIuTD MatKy:

>>> 0s.path.isdir(name)
False

Opnna Touka (.) aBisieTcst COKpalieHneM [T TeKyIel manku, a iBe TOYKH (. .) —
JUTST POJTUTEIBCKOM. JTH TAIIKU CYIIECTBYIOT BCET/Ia, TI03TOMY CJIeyIolee BRIpaskeHUe
BEPHET Pe3yJIbTaT True:

>>> 0s.path.isdir('.")
True
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Moynib 0S COAEPKUT MHOKECTBO (DYHKIUIL, paboTaoUUX ¢ nymem k Qatiiy
(moHOE MM daiina, KOTOpoe HAUMHAETCS ¢ CHMBOJIA / M BKJIIOYAEeT BCe KaTaJloT ).
OpHa u3 takux QYHKIH, 15abs (), onpeesisiet, SIBJASETCSI JIU aPTYMEHT a0COMOTHBIM
myTeM. ApryMeHT He 06sI3aTEIbHO JIOJIKEH OBITh IMEHEM PEAbHO CYIIECTBYIONIEro
daiina:

>>> 0s.path.isabs(name)

False

>>> 0s.path.isabs('/big/fake/name")

True

>>> 0s.path.isabs('big/fake/name/without/a/Teading/slash")
False

Konupyem daitnbi
c nomouwbio pyHkummn copy()

Dyukius copy () HAXOAUTCS B APYTOM MofyJIe, shutil. B atom mpumepe daiin oops . txt
kouupyercs B daiin ohno. txt:

>>> qmport shutil
>>> shutil.copy('oops.txt', 'ohno.txt")

Oyukiwms shutil.move() kommpyer daiis, a 3aTeM yaassieT OPUTHHAL.

N3meHsieM nMeHa pannos
C noMoLbo PYyHKLUMM rename()

ITa (PYHKIMS COOTBETCTBYET CBOEMY Ha3zBaHMIO. B aTom npumepe daiin ohno. txt mepe-
nMeHoBbIBaeTcs B ohwel 1. txt:

>>> qmport 0s
>>> 0s.rename( 'ohno.txt', "ohwell.txt")

Co3naemM ccbinikm ¢ nomouybio link()
nnun symlink()

B oneparnnonnbix cucremax cemeiicrBa Unix (aiis cyriecTByeT B OHOM MeECTe, HO MO-
JKeT UMeTb HECKOJILKO NMeH, KOTOpble Ha3bIBAIOTCA cebtikamu. Cpeiu HU3KOYPOBHEBbIX
AHCECMKUX CCIIOK HANTHU BCe MMeHA 3a/laHHOTO (afina He Tak Yk Jerko. Cumeonvnas
CCHLIKA TIO3BOJISIET BaM TIOJTYYUTh OJJHOBPEMEHHO 00a IMEHN — OPUTUHAIBHOE 1 HOBOE.
Ber3oB 1ink () co3maeT sKecTKYIO CCBIIKY, a Symlink () — CUMBOJIbHYIO CChLIKY. DYHKITIA
is1ink () poBepsiet, siBJsieTcs Jiv (haiijl CUMBOJIBHOI CCHLIKOIA.
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Bot Tak M0OXKHO cO3/1aTh KECTKYIO CChLIKY Ha CyIIecTBYIOMMN daiin oops.txt us
HoBoro aiina yikes. txt:

>>> 0s.1ink('oops.txt', 'yikes.txt")
>>> 0s.path.isfile('yikes.txt")
True

JList TOro 4ToOBI CO3/1aTh CUMBOJIBHYIO CCHLIKY Ha CYIIECTBYOMINI (aiir oops . txt
u3 HOBOTO (haiiya jeepers.txt, UCMIOIB3YHTE CAEAYIONUI KOJI:

>>> 0s.path.islink('yikes.txt")

False

>>> gs.symlink('oops.txt', 'jeepers.txt')
>>> 0s.path.isTink (' jeepers.txt")

True

U3MeHsseM pa3pelueHms
c noMouwbro pyHkumm chmod()

B cucremax Unix ¢yHkmms chmod() n3MeHsieT paspelienne Ha UCITOIb30BaHme (aiiia.
MokHO 3a/1aTh BO3MOKHOCTD YUTATh, 3AITUCBIBATH W BBITTOJIHSTH (haiiJi JIJisl TI0JIh30Ba-
Tesist (0OBIYHO /IS Bac, ecyiu (paiij cosgaBain Bbl), OCHOBHOI IPYIIIIBI, B KOTOPOI Ha-
XOZIUTCS TI0JIb30BATEb, U OCTATBHOTO MUPa. KoMania mpuHuMaeT CHIIbHO C5KATOe BOCh-
MepUYHOe 3HaUeHue (B CHCTEME CUNCJIEHUs C OCHOBaHKEM 8), KOTOPOE COIEPIKUT B cebe
nHGOPMAIINIO O MOJb30BaTeNe, TPYTIIe U ApyTrue paspenienus. Hampumep, mig Toro
9TOOBI YKa3aTh, 4To (ails 00ps . txt AOCTYIIEH TOJIBKO JJIST UTEHUSI CBOEMY BJIAJIEJIBILY,
BBEJIUTE CIIEYIONTII KOJT:
>>> 0s.chmod('oops.txt"', 00400)

EcJmi BbI He X0THTE pabOTATH C TAMHCTBEHHBIMU BOCHMEPUYHBIMU 3HAYEHUSIMU U BAM
npusTHee paboTaTh ¢ HEMOHSATHBIMU (HEMHOTO) TAMHCTBEHHBIMU CUMBOJIAMHU, MOKETE

UMIOPTUPOBATH HEKOTOPHIEC KOHCTAHTDI N3 MOAYJIA stat 1 ucrosab30BaThH BbIpaKeHme,
AHaJIOTUYHOE CJIEYIOIIEMY:

>>> import stat
>>> os.chmod('oops.txt", stat.S_IRUSR)

N3meHeHue Bnagenbua davna
c noMoubro pyHkumn chown()

Jrta hyHKIM Takke XapakrepHa /st cucteM Unix/Linux/Mac. Bol MojkeTe M13MeHUTH
BJIQJIEIBIIA U/ WU TPYIIITY, YKa3aB YUCJ0BON ujeHTudukaTop nosbzosaresas 1D (uid)
u uaeHTudUKATOp rpymis (gid):

>>> yid = 5

>>> gid = 22

>>> os.chown('oops', uid, gid)
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NMonyyaem pathname
c noMmouwbro pyHkumn abspath()
Jta (byHKLII/IH pacimurpAaeT OTHOCUTEJIbHOE MM /10 a6COJIIOTHOFO. Ecim Bor HaXoAUTeCh

B TIamKe /usr/gaberlunzie, B KOTOpoii TeskUT haitsr 00ps . txt, To MOkeTe BOCITOTb30BATh-
¢4 cJeIyIoUM KOJIOM:

>>> 0s.path.abspath('oops.txt")
‘/usr/gaberlunzie/oops.txt'

NMonyyaeM CUMBOJIbHYIO CCbIJIKY
c noMmoubro pyHkumm realpath()

B oprom u3 nipeabiAyInX pas3iesioB Mbl CO3/1aBaii CUMBOJIbHYIO CCBIJIKY Ha (haiis
00ps . txt u3 HoBoro daitaa jeepers.txt. IIpu MOX0KUX 0OCTOATENBCTBAX Bl MOKETE
moJTydnTh UM haitma oops . txt u3 daiisa jeepers.txt c momomnibio hyHkImm realpath(),
KaK ITOKa3aHo 37IeCh:

>>> 0s.path.realpath(' jeepers.txt")
"/usr/gaberlunzie/oops.txt'

Yaansem cdann c noMmowbro pyHkuumn remove()

B aToM cHutirieTe MbI uCmiosb3yeM (hyHKITUIO remove () 1 TToTpoIaeMcest ¢ haiiiaom oops . txt:

>>> 0s.remove('oops.txt")
>>> 0s.path.exists('oops.txt")
False

KaTanorm

B GoJIbIIMHCTBE OIEPAIIMOHHBIX CHCTEM (haliiibl CYIIECTBYIOT B pAMKaX HEPapXUU KaTa-
JIOTOB (MHAYe UX ellle Ha3bIBAIOT Mankamn ). KonTeitnepoM /17151 BecexX aTnx (ailioB 1 Ka-
TAJIOTOB CJAYKUT (atiiogas cucmema (UHOTIA ee HA3bIBAIOT momom). CTaHAAPTHBII
MOJLYJIb 0S PABOTAET € TAKUMHU OCOOEHHOCTSIMU ¥ MTPEAOCTABASAET (DYHKIIUH, C TOMOIIILIO
KOTOPBIX BBI MOJKETE UMW MaHUITYJINPOBATD.

Co3pnaemM kaTtanor

¢ noMmouwbro pyHkumm mkdir()
B sTtom IIpUMeEepe IMOKa3bIBACTCA, KaK CO3/IaTh KaTaJoT POEMS, B KOTOPOM MbI COXpPaHUM
MpeabIAylIee CTUXOTBOPEHUE:

>>> os.mkdir('poems")
>>> 0s.path.exists('poems")
True
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YnanseMm kartanor
¢ noMmouwbro PyHkumum rmdir()

Hewmmoro TIOZyMaB, Bbl PEHINJIN, YTO 9TOT KaTaJOT BaM HE HY/KCH. y[[aJII/ITb €ro MOKHO
BOT TaK:

>>> 0s.rmdir('poems")
>>> 0s.path.exists('poems")
False

BbiBOAMM Ha 3KpaH coAepXXMMoe KaTasnora
c noMmoubro pyHkumm listdir()

O’keit, 1y6ub ABa: cHOBa co3aaauM (aii poems 1 4To-HUOYAb B HETO 3AIIMIIEM:
>>> os.mkdir('poems")

Terneps mosryynm cucok Beex (haiiyios, cofep:KaImxcst B 9TOM KaTauore (KOTOPbIX
TOKa HeT):

>>> 0s.1istdir('poems")
(]

I[aJIee CO3a/IM ITO/IKaTaJIOT .

>>> 0s.mkdir('poems/mcintyre")
>>> 0s.1istdir('poems")
['mcintyre']

Cospatite B mogkartasore (aiis (He BBOINTE BCE 3TU CTPOKH, €CJIN TOJBKO He XOTHTE
[OYYBCTBOBATH C€OST TI09TOM, IPOCTO YOEAUTECH, UTO 3aKPHLIN BCE OJUHAPHBIE WJIH
TPOITHBIE KaBbIYKH ):

>>> fout = open('poems/mcintyre/the good man', 'wt')
>>> fout.write('''Cheerful and happy was his mood,
.. He to the poor was kind and good,
.. And he oft' times did find them food,
. Also supplies of coal and wood,
.. He never spake a word was rude,
. And cheer'd those did o'er sorrows brood,
.. He passed away not understood,
.. Because no poet in his Tlays
. Had penned a sonnet in his praise,
'Tis sad, but such is world's ways.
oY
344
>>> fout.close()
Haxowertr, mpoBeprM, 9TO y HAC TOMYIUI0CE. JIyurire G5 eMy TaM OBITD:

>>> 0s.1istdir('poems/mcintyre")
[ 'the good man']



MporpamMMbl 1 MPOLIECChI 287

MN3MeHsieM TeKyLwWMii KaTanor

c nomouybro pbyHkumm chdir()
C nomoT11pio 9TOi (DYHKIIMU BbI MOKETE TIEPEXO/INTh U3 OJIHOM nanku B apyrue. [To-
KWHEM TEKYIIYIO IalKy 1 IIPOBEleM HEMHOT'O BpEMEHU B KaTajiore poems:

>>> import os

>>> 0s.chdir('poems")
>>> 05, 1istdir(".")
['mcintyre']

Mepeuncnsem cosnagarowme casbl
¢ nomoubro pyHkuum glob()
q)yHKL[I/IH glob() uier coBmaaoiire nMeHa (haitjioB UK KaTAJIOTOB C TTIOMOIIIO TIPa-

BuJI 000s10ukk cricteMbl Unix, a He 60Jree TOJTHOTO CUHTAKCHCA PETYJISIPHBIX BhIpake-
HUH. DTU TIPaBUJIA BBITJISI/IAT TaK:

O * — coBmajiaeT co BceM (B peryJigpHbIX BbIPAKEHUSX aHAJOTOM 9TOrO IIpaBuJIa
ABAFETCS . *);

Q ? — coBIAJaeT C OJHUM CUMBOJIOM,;
Q [abc] — coBmazaer ¢ cuMBOJIAMHU &, b WJIH C;
O [!abc] — coBnazaer co BceMu CUMBOJIAMU, KPOME &, b 1iiu C.
ITosryunm Bee ailyibl 1 KaTaJory, UMeHa KOTOPhIX HAauMHAIOTCS ¢ OYKBbI M:

>>> import glob
>>> glob.glob('m*")
['mcintyre']
Kax nacuer ¢aiiioB 1 KaTajoroB ¢ UMEHAMU, COCTOSIIIUMHE U3 JIBYX CUMBOJIOB?

>>> glob.glob('??")
[]

A AyMalo O CJIOBE N3 BOCbMM 6yKB, KOTOPO€ HAUMHAETCA C M 1 3aKaHYMBaeTCA Ha €1

['mcintyre']
Kak Hacuet uero-To, 4To HauMHaeTcst ¢ OYKB K, | MJIK M U 3aKaHYUBaeTcst Ha OYKBY e?

>>> glob.glob('[kIm]*e")
['mcintyre']

NMporpamMMbl U NPOLLECChHI

Korpa Bbl 3a1ryckaeTe oT/1e/IbHYIO IIPOrpaMMY, Ballla ollepallMOHHAs CUCTEMa CO3/1aeT OJIMH
npouecc. OH UCMIONB3YET CUCTEMHBIE pecypchl (IIEHTPATBHBII IIPOIIECCOP, TAMATb, MECTO
Ha JIMCKE) ¥ CTPYKTYPHI JaHHBIX B s0pe olepalnoHHoil crcteMbl ((ailibl U ceTeBble
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COEe/INHEHMs], CTATUCTUKA NCIIOIb30BAHUS U T. /1.). [Ipoliecc n30mpoBan oT APYTHX IPo-
I[ECCOB — OH He MOJKET BUJIETh, UTO J€TAIOT APYTHe TPOIECCHI, NJIH MEIIaTh 1M.

OrnepanoHHas cucTemMa OTCIeKUBAET BCe 3aITyIIIEHHbIE TTPOTIECCHI, 1aBasi KaK/IOMY
13 HUX HEMHOTO BPEMEHH, & 3aTeM MEPEKITIOTASCh HA APYTHE, IS TOTO YTOOBI CTIpaBes-
JIMBO PACTIPEIETSATh PaboTy ¥ PearnpoBaTh Ha AeHCTBUsI TTOIH30BaTeNs. Bbl MOKeTe
YBUZIETh COCTOSTHHE CBOMX IPOIIECCOB C ITOMOIIBIO Tpadudyeckoro mHTEpdeiica Bpoe
Mac’s Activity Monitor (OS X) unu Aucneryepa 3agad 8 Windows.

Bl Taxske MojkeTe moJrydarh JaHHbIE O TPOoIeccax cOOCTBEHHBIX MporpammM. MoyJib
CTaHIAPTHON OMOJIUOTEKHN 0S TIOMOTAET TIOJIYYUTh HEKOTOPYIO CUCTEMHY10 HH(MDOPMAIIUIO.
Hampumep, cienyionie GYHKIMN TO3BOISIOT TTOJYIUTH UOCHMUPUKAMOP NPOUecca
U meKywyo padouyio nanky 3amymenHoro natepmperaropa Python:

>>> import o0s

>>> 0s.getpid()

76051

>>> 0s.getcwd()
"/Users/williamlubanovic'

A atu — Mou udenmugpuxamopot nOIL308AMENS N ZPYNNLL:

>>> 0s.getuid()
501

>>> 0s.getgid()
20

Co3paem npoLecc ¢ noMoLlbio Moayns subprocess

Bce mporpaMmal, ¢ KOTOPBIME BbI CTAJTKMBAJIUCH JI0 9TOTO MOMEHTa, TIPEICTABIIAIN cOO0M
OT/IeJIbHBIE TIPOIeCChl. BBI MOXKeTe 3aIIycKaTh 1 OCTAHABIMBATD OCTAJIbHBIE CYIIECTBY-
TOTIME TIPOTPAMMBI € TTOMOTIIBI0 Python, rcmons3yst Moyt subprocess. Ecai BB XOTH-
Te MPOCTO 3aMyCTUTD IPYTYIO TPOTPAMMY B 060JIOUKE 1 TOJTYUUTD PEYTBTAT €€ PAOOTHI
(craHgapTHbIi oTyeT 0 paboTe 1 oTYeT 00 OIIMOKAX ), UCIIOAb3YIiTe (PyHKIIMIO getoutput ().
B aToM mipriMepe MbI TOJTydrM pesyJrbtaT paboTsi porpammbl date cucrembr Unix:

>>> mport subprocess

>>> ret = subprocess.getoutput('date")
>>> pret

"Sun Mar 30 22:54:37 CDT 2014'

Brl He nosryunTe pe3ysbTaT, IToKa MPOIIece He 3aBePIINTCS. ECii BaM HYKHO BbI3BAaTh
4TO-TO, YTO MOJKET 3aHATH MHOTO BPeMeHH, oOpaTutech K paszjeny «KoHkypeHius»
riasel 11. Tlockosbky aprymentom ynkimu getoutput () siBJsieTcst CTPOKA, MPeICTaB-
Jistiotiast co0oit KoMaHy 000JT0UYKH, BBl MOKETE BKJIIOUUTH apIyMEHTbI, KaHAJIbI, [Iepe-
HaIpaBJIeHNEe BBO/IA,/BBIBOJIA U T. [I..
>>> ret = subprocess.getoutput('date -u')

>>> ret
‘Mon Mar 31 03:55:01 UTC 2014°
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[Tepenaya cTPOKH-OTUETA KOMAH/IE WC HACUUTHIBAET OJIHY CTPOKY, HIECTh «CJIOB»
u 29 cUMBOJIOB:

>>> ret = subprocess.getoutput('date -u | wc")
>>> ret
' 1 6 29'

Mertopn check output() mpunumaer crimcok koManj 1 aprymenTos. [lo ymosmuanuio
OH BO3BpaIaer 0ObEKT THIIA Dytes, a He CTPOKM 1 He UCIOTb3YeT 060TOUKY:

>>> ret = subprocess.check output(['date', "-u'l])
>>> ret
b'Mon Mar 31 04:01:50 UTC 2014\n'

YT00BI TIOKA3aTh CTATYC BBIXOJA APYTOIl MPOTrPaMMBbI, UCIOJIb3YHTE (HYHKIIHIO
getstatusoutput (), koTopasg Bo3BpaliaeT KOPTEsK, COAEPKANTUN KO/ CTaTyca 1 Pe3yJIbTaT
paboTb:

>>> ret = subprocess.getstatusoutput('date")
>>> ret
(0, 'Sat Jan 18 21:36:23 CST 2014")

Ecisin BaM HysKeH He pe3yJibTaT pabOThI IPOTPAMMBI, & TOJIBKO KOJI, UCTIOJIb3YITe
dbynkmmio call():

>>> ret = subprocess.call('date")
Sat Jan 18 21:33:11 CST 2014

>>> ret

0

(B cucremax cemeiictsa Unix 0 0GbIYHO SIBJISIETCS CTATyCOM, CUTHAIUSUPYIOINM 00
ycrexe.)

ITH 1aTa 1 BpeMst OBLIH BIBEICHBI HA 9KPaH, HO HE TTOJIYYeHBI HAIIIeH TPOrpaMMOi.
[ToaTromy MbI coxpaHsieM KO/l BO3BpaTa Kak ret.

Bl MosKeTe 3allycKaTh IIPOrPaMMBbI ¢ apryMeHTaMu AByMs criocobamu. [TepBbiii 3a-
KJIIOYAETCS B TOM, YTOOBI PA3MECTUTDh X B OJHOI cTpoke. JIJist mpumepa BO3bMEM KO-
Many date -u, kotopast BeiBoguT Ha akpan AaTy u BpeMs B UTC (o UTC mbi moroBopum
HEMHOTO TIO3:KE):

>>> ret = subprocess.call('date -u', shell=True)
Tue Jan 21 04:40:04 UTC 2014

BaM Hy»KHO UCIIOJIB30BaTh 3HAUYEHMeE Shell=True, 4ToObI paco3HaTh KOMaHy date -u,
pa3buB ee Ha OTAEJIbHBIE CTPOKHU U, BO3MOKHO, PACIIUPSI JTIOObIE CUMBOJIBI IIOACTAHOB-
KU Bpojie * (B HAIIeM TpUMepe MbI X He UCIIOJIb30BAJIN ).

Bo BTOpOM BapuanTe MBI CO3/1aeM CIIMCOK aPTYMEHTOB, TIO3TOMY HaM He HY>KHO BbI-
3bIBaTh 000JIOUKY:

>>> ret = subprocess.call(['date', "-u'])
Tue Jan 21 04:41:59 UTC 2014
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Co3pnaeM npouecc
C noMoubo Moayns multiprocessing

Bor Moskete 3amyctuth hyHKIMo Python kak oTae bHBIN MTPOIece WK aske HECKOTb-
KO HE3aBUCHMBIX IIPOIECCOB C TIOMOIIBIO MOy I multiprocessing. PaccMoTpiM kopor-
KU1 IpUMep, KOTOPBII He JiesiaeT HIdero 1oJie3Horo. CoxpanuTe ero o UMeHeM mp. py,
a 3aTeM 3aIyCcTHTe ero, BBe/s KOMaH/Ly python mp.py:

import multiprocessing
import os
def do_this(what):
whoami (what)
def whoami(what):
print("Process s says: #s" % (o0s.getpid(), what))
if _name_ =="_ main_":
whoami("I'm the main program")
for n in range(4):
p = multiprocessing.Process(target=do_this,
args=("I'm function %s" % n,))
p.start()

Korza s 3amyckaio aToT mpuMep, TO BUKY Ha dKpaHe CJeIyIolIee:

Process 6224 says: I'm the main program
Process 6225 says: I'm function 0
Process 6226 says: I'm function 1
Process 6227 says: I'm function 2
Process 6228 says: I'm function 3

Oyukius Process () OpOr/Ia HOBBIH ITPOIIece U 3armycTuiia B HeM dynkimio do_this().
[TockombKy MBI [IeJIaTi 3TO B IIUKJIE C YETBIPbMsI UTEPAIISIMHU, MBI CT€HEPHUPOBAJIH Ue-
TBIPE HOBBIX MIPOIIECCA, KOTOPbIE BBITIOIHIIN MeTOIbI do_this() 1 3aBepuININCE.

Momysib multiprocessing nMeeT MHOXKeCTBO BO3MOKHOCTel. OH TIpe/HAa3HAYEeH JIJIsT
TeX CJIyYaeB, KOTJIa BaM HY)KHO Pa3OUTh HEKYIO 33/[a4y HA HECKOJILKO TIPOIECCOB, YTOOBI
COKOHOMUTD BPEMST, HATTPUMED 3aTPy3UTh BeO-CTPAHUILY ISt TTOJIyUEHUsT ¢ Hee TaHHBbIX,
M3MEHUTD pazmep nzobpakeHuii u 1. 1. OH COAEPIKUT CIIOCOOBI PasMECTUTH 3ajlaui B OUe-
pefib, TTO3BOJIMTH MPOIeccaM OBIMAThCSA U MOA0KIATH, TOKA BCE MPOIECCHI 3aBEPIIATCS.
B paszene «Konkypenuus» riassl 11 comepxutcs 6oJiee nmogapodHast nHbOopMarius.

Y6mBaeM npouecc
c noMoubo PyHKUMM terminate()

Ecsiu BbI co3maim oiriH MM HECKOJIBKO MTPOIIECCOB U 110 KAKOM-TO IPUYUHE XOTUTE 3a-
BEPHINUTDH O/TUH N3 HUX (BOSMO)KHO, OH 3aCTpAJ B IUKJIE, NJIX BaM CTaJIO CKYYHO, NJIN Bbl
XOTHTE HOOBITD KECTOKMM IIPaBUTEJIEM ), KCIIOAb3YIiTe (pyHKIMIO terminate(). B caexy-
I0IIEeM ITPUMEpE Halll ITPOIECC JIOJIKEH TOCTUTATD /IO MAJITHOHA, 3ACHITIAS TIOCIIE KasK/0-
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T'O IIara Ha CEKYH/1y Y BbIBO/SI pa3/ipakatoliee COO6I].[€HI/I€. OlIHaKO y Haleii OCHOBHOM
IIpOTpaMMbI 3aKaHYMBa€TCA TEPIEHNE, 1 OHa cbuBaer ero ¢ Op6I/ITbII

import multiprocessing
import time
import os
def whoami(name) :
print("I'm %s, in process %s" % (name, 0s.getpid()))
def Toopy(name):
whoami (name)
start =1
stop = 1000000
for num in range(start, stop):
print("\tNumber %s of %s. Honk!" % (num, stop))
time.sleep(1)
if _name_ =="_main_"
whoami("main")
p = multiprocessing.Process(target=loopy, args=("loopy",))
p.start()
time.sleep(b)
p.terminate()

Korpa s 3aryckaio aTy nporpamMmmy, sl BUXKY CJeylolee:

I'm main, in process 97080

I'm Toopy, in process 97081
Number 1 of 1000000. Honk!
Number 2 of 1000000. Honk!
Number 3 of 1000000. Honk!
Number 4 of 1000000. Honk!
Number 5 of 1000000. Honk!

KaneHnpapu m yacsl

ITporpaMMUCTBI TIPUJIAralOT YAUBUTEIBHOE KOJUUECTBO YCUIIUIA B mpoliecce paboThl
¢ atamu 1 BpemMereM. [ToroBopuM o HEKOTOPBIX TPOHIEMAaX, ¢ KOTOPHIMU OHU CTaJIKHU-
BAIOTCS, & 3aTEM PACCMOTPHUM JIYUIIIHE CIOCOOBI U TIPUEMBI, TIO3BOJIAIONINE TIPOTIIE C HUM
CIIPaBUTHCS.

Jlatbt MOTYT OBITH TIPEJCTABIEHBI MHOKECTBOM CIIOCOOOB — X [AKe CIIUIIKOM MHO-
ro. Jlaske aHrI0roBopsliye JIoAu, UCII0Ab3YIoNe PUMCKUN KaJleHAaphb, IPUMEHIIOT
MHOKECTBO BAPUAHTOB TIPE/ICTABJIEHNS TIPOCTON JATHI:

O July 29 1984;
O 29 Jul 1984;
O 29/7/1984;
O 7/29/1984.
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[TomuMo ApyTUX TPOOIEM, TIPEICTABICHUE aThl MOKET OBITH [BYCMBICICHHBIM.
B npempiayniux npuMepax J0BOJIBHO JIETKO OIIPeIeUTh, YTO 7 03HAYAET MecsIl, a 29 —
JIeHb MeCsIa, B OCHOBHOM MOTOMY 4TO Y MeCsiiia He MOKeT ObiTh HoMepa 29. Ho kak
Hacuet fatbi 1,/6/2012? Mol roBopum o 6 sinBaps uiu 1 nons?

HazBanne Mecs1ia B pIMCKOM KaJTeH/Iape M3MEHSIETCs B 3aBUCHMOCTH OT sI13bIKa. Jlake
TOJl ¥ MECSIII MOTYT UMETh Pa3Hble OMPeIeJIeHNs B PA3HBIX KyJIbTypax.

BuicokocHbie rojpl — 970 errie ojiHa pobiiema. Bbr, BOSMOJKHO, 3HAETE, 4TO KayKIbIii
YeTBEPTHII TOJI SIBIISIETCSI BUCOKOCHBIM (B 9TOM TOJIY TIPOXO/ISIT JIETHSIST OJTUMITHA/IA U BbI-
60pbr TIpe3uieHTa B AMepuKe). 3HaeTe JI Bbl, YTO KAKIBIH COTBIN IO/ HE SIBJISIETCSI
BUCOKOCHBIM, a Kaxk/piil 400-i1 — gBisgerca? PacecMoTpum npuMep Kojia, B KOTOPOM
TIPOBEPSIETCSI, SIBJISIETCST JIN TO/L BUCOKOCHBIM:!

>>> import calendar

>>> calendar.isleap(1900)
False

>>> calendar.isleap(1996)
True

>>> calendar.isleap(1999)
False

>>> calendar.isleap(2000)
True

>>> calendar.isleap(2002)
False

>>> calendar.isleap(2004)
True

Pa6ora ¢ BpeMeHeM TaKKe MOKET JOCTABUTh HENIPUATHOCTH, 0COOEHHO M3-32 YACOBBIX
MOSICOB U MIePeX0/ia Ha JieTHee BpeMsi. ECJIi Bbl B3TJIsIHETE HA KAPTY YaCOBBIX TOSICOB, TO
OKa)KETCSI, UTO ITU 1osica GOJIbIE COOTBETCTBYIOT MOJUTHIYECKAM U HCTOPUIECKUM
rpaHKIiaM, BMECTO TOIO YTOObI CMeHAThCs Kaskabie 15° (360°/24) noarorsr. Kpome toro,
pasHbIe CTPAHbI IEPEXOAT Ha JIeTHee BpeMs 1 00paTHO B pasHble AHK roga. MakTrnyecku
CTPaHbI I0KHOTO TIOJIYIIAPHS TEPEBOISIT CBOYM Yachl BIIEPE]T, KOT/IA CTPAHbI CEBEPHOTO
HOJIyIIApUs IIEPEBOAAT MX Hadal, 1 Ha0O0poT (eC/Iu Bl HEMHOTO 3ayMA€eTeCh, TO OM-
MeTe, TToYeMy TaK MTPOUCXOIUT).

CrangaprHas 6ubanoreka Python mmeer MHOKeCTBO MOy Iel 1J1st pabOThI ¢ ATON
u BpeMeHeM: datetime, time, calendar, dateutil u ap. VIx ¢pyHKIIMN HEMHOTO TIepeceka-
I0TCST IPYT € IPYTOM, U 3TO MOKET CO3/IaTh Ty TAHUILY.

Moaynb datetime

HaunewMm ¢ paccmoTpenus ctangapTHoro MojyJia datetime. B Hem onpenesenn! yeTbipe
OCHOBHBIX O0BEKTa, KAXK/IBIH 113 KOTOPBIX COIEPKUT MHOKECTBO METOJIOB:

QO date a71s1 TOIOB, MECAIIEB U THEI;

QO time anst yacoB, MUHYT, CEKYH/I U JIOJIEW CEKYH/IbI;
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O datetime asa 1aTel U BpeMEHU OJTHOBPEMEHHO;
Q timedelta myis MHTEPBAIOB ATHI U/MIN BPEMEHM.

Bbr Moskere coszgarh 06bekT date, yKkasaB roj, MecsIl U JeHb. DTH 3HaYeHUs OyIyT
JOCTYITHBI KaK aTPUOYTHL:

>>> from datetime import date

>>> halloween = date(2014, 10, 31)
>>> halloween

datetime.date(2014, 10, 31)

>>> halloween.day

31

>>> halloween.month

10

>>> halloween.year

2014

Bbl MosKeTe BhIBECTH Ha 9KpaH cofep:kumoe oObekra date ¢ moMOIIbIo ero MeToja
isoformat():

>>> halloween.isoformat()
'2014-10-31"

150 B JaHHOM KOHTeKcTe cebliaercs Ha [SO 8601 — MeskayHapoHbIil CTaHAAPT s
[IPEJICTABJIEHNST IaThl U BpeMeHu. B aToM (hopMaTe Mbl 3alIChIBaEM JIaTy, HAUMHAS C CAMO-
ro o6miero ajeMenTa (TOf) U 3aKaHYMBast CAMBIM TOYHBIM (ZeHb ). C ero OMOIIBIO MOKHO
TaKKe KOPPEKTHO OTCOPTUPOBATH JATBI: CHAYAJIA TI0 TOLY, 3aTEM 110 MECSILY, 3aTeM T10 JTHIO.
ST 06b19HO BEIOMPaAIO TOT GOPMAT /ISt IPEACTABICHIA JAHHBIX B IIPOIPAMMAX U JIJIs KIMEH
(baiinoB, KOTOPbIE COXPAHIIOT JaHHbIE [0 gate. B ciemyiomeM pasgese OyayT IOKa3aHbl
6oJtee croxmble MeTombl Strptime() u strftime() mrsa anamusa u GopMaTHPOBAHIS JIAT.

B arom nipumepe MeTozt today () MCIOIb3YeTCs LIS TEHEPAIlU CETOHSIITHEN IaThI:

>>> from datetime import date
>>> now = date.today()

>>> now

datetime.date(2014, 2, 2)

B caexyiomnem npumepe o0bekT timedelta HCIOMB3YeTCs A1 TOTO, YTOOBI JOOABUTD
K 00beKkTy date HEKOTOPbII BpeMEeHHON WHTEepBaJL:

>>> from datetime import timedelta
>>> one_day = timedelta(days=1)
>>> tomorrow = now + one_day

>>> tomorrow

datetime.date(2014, 2, 3)

>>> now + 17*%one_day
datetime.date(2014, 2, 19)

>>> yesterday = now — one_day

>>> yesterday

datetime.date(2014, 2, 1)
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O6mbexT date MoKeT MMeTh 3HaUeHKe U3 AMalla30Ha, HaurMHaoIerocs ¢ date.min
(year=1, month=1, day=1) u 3akanumnBaioiierocs date.max (year=9999, month=12, day=31).
Bpr1 1ie MOsKkeTe ncIoab30BaTh ero IJIA UCTOPUYECKUX NJIN aCTPOHOMMNYECKHX PACHETOB.

OO6wbexT time Moy datetime npuMeHsieTcs I PeACTaBIeHUs BPEMEHM JIHS:

>>> from datetime import time
>>> noon = time(12, 0, 0)
>>> noon
datetime.time(12, 0)

>>> noon.hour

12

>>> noon.minute

0

>>> noon. second

0

>>> noon.microsecond

0

[Topsitok apryMeHTOB TaKOB: OT CaMOIl KPYITHOH eIMHUIIB BpeMeHN (Jaca) 710 caMoit
MeJIKON (MuJunceKyH b ). Eciiu BbI iepe/iajinre He Bce apryMeHTbI, 00beKT time mpe/iro-
JIOKUT, YTO BCe OHU MetoT 3Havenue 0. Keratu, HecMOTpst Ha TO, 4TO BbI MOJKETE COXPAHSTH
U TIOJTy9aTh MUJIJTUCEKYH/IbI, 3TO HE 3HAYUT, YTO BBl MOKETE TIOJIYIUTH BPEMs Balllero
KOMIIBIOTEPA C TOYHOCTHIO /10 MUJLTUCEKYH/IBI. BBICOKAs TOUHOCTD U3MEPEHUH 3aBUCHT OT
MHOTHX (haKTOPOB, IPUCYIINX allllapaTHOMY 00eCIeUeHHIO U OIePallMOHHOIT crcTeMe.

O6bexT datetime comepskKUT AaTy U BpeMst s Bbl MoskeTe co3aTh Takoi 0OBEKT He-
HOCPEICTBEHHO, KaK MTOKA3aHO B CJICYIOIIEM [IPUMEPE, — MbI CO3aIMM 0OBEKT, B KOTOPBIiT
3anuinem 3HaueHust «2 suBapst, 2014, 3:04 ytpa, miioc 5 ceKyH/I 1 6 MUJITTUCEKYHT»:

>>> from datetime import datetime

>>> some_day = datetime(2014, 1, 2, 3, 4, 5, 6)
>>> some_day

datetime.datetime(2014, 1, 2, 3, 4, 5, 6)

O6bekT datetime Takske mmeer metoz isoformat():

>>> some_day.isoformat()
'2014-01-02703:04:05.000006"

Byksa T, koTOpas HaXoIUTCA B CEPEANHE, Pa3/le/aeT JaTy U BDeMs.
O6wbext datetime mmeet MeTOZ NOW(), € TIOMOIIIBIO KOTOPOTO BBl MOJKETE TIOJYYHUTh
TeKyIIHe JaTy U BPeMS:

>>> from datetime import datetime

>>> now = datetime.now()

>>> Now

datetime.datetime(2014, 2, 2, 23, 15, 34, 694988)
14

>>> now.month

2
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>>> now.day

>>> now. hour

23

>>> now.minute

15

>>> now. second

34

>>> now.microsecond
694988

Bur MoskeTe 06beinHUTL 00beKThI date u time B 00bekT datetime ¢ TOMOIIBIO METO-
na combine():

>>> from datetime import datetime, time, date
>>> noon = time(12)

>>> this day = date.today()

>>> noon_today = datetime.combine(this day, noon)
>>> noon_today

datetime.datetime(2014, 2, 2, 12, 0)

Bt MmoskeTe mosyanth 00bekTh date u time us o6bekTa datetime ¢ MOMOMIBIO METO-
nos date() m time():

>>> noon_today.date()
datetime.date(2014, 2, 2)
>>> noon_today.time()
datetime.time(12, 0)

Mopaysnb time

B Python umeercst mozyib datet ime, mMeronuii 00beKT time, a TaKKe OTAeNbHbIA MOYJIb
time, uro cosmaer myrauuiy. Jasibiie — 6oJibliie, B MOyJIe time uMeeTcst (YHKIMS ¢ UMe-
HEM — 4TO BbI HotymMasn? — time().

OnHuM 13 criocoOOB MpecTaBaeHrs aOCOMOTHOTO BPEMEHU SBJSETCS MOACUET KO-
JIMYECTBA CEKYH/I, TTPONIEIIINX ¢ HEKOTOPoi cTapToBoii Touku. B Unix ncnombsyercs
KOJIMYECTBO CEKYyH/I, poteamux ¢ noixynoun 1 gusapsa 1970 roga (mpumepHo B 9TO
BpeMs TogBuiack cuctema Unix). To 3HaUEHME YacTO HAa3bIBAIOT epoch, 1 3a4acTyio OHO
SIBJISIETCS IPOCTENIINM CLIOCOOOM OOMEHUBATHCS JATOM 1 BpEMEHEM MeKY CUCTEMaMU.

Oyuxkiums time() Moaysis time Bo3BpalaeT TeKyliee BpeMsi Kak 3Hadenue epoch

>>> jmport time

>>> now = time.time()
>>> now
1391488263 . 664645

EcJii BBITTOJIHUTD MOJICYETHI, BbI YBUIANUTE, UTO MPOIILIO Gojiee MUJLTHAP/A CEKYHT
nocsie HacTymuiennst HoBoro, 1970 roxa. U kyzma ymro Bpemsi?
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Boi MoskeTe peobpa3oBath 3HAYEHNE DOCh B CTPOKY € MOMOTIBIO (YHKIMU ctime():

>>> time.ctime(now)
‘Mon Feb 3 22:31:03 2014"

B careyiotiem pasjiesie Bbl yBUANTE, KaK CO3IaBaTh HoJiee PUSITHBIE TTa3y (hopMaThi
JULA 1aTbl U BDEMECHU.

3uadernst epoch TOJIE3HDI /1715t 0OMEHaA IATON 1 BpeMEHEM C PA3HBIMHU CHCTEMAMU BPOTIE
JavaScript. Onnaxo mHOT/Ia BaM HY>KHO TIOJIYYUTh UMEHHO 3HAYeHUST /THEH, 4acOB U T. .,
00beKT time npemocrapiser UX Kak 00beKThl struct time. Myukims Tocaltime() npemgo-
CTaBJISIET BPEMS B BallleM TEKYIIeM YacOBOM Iosice, a hyHkius gntime() — B UTC:

>>> time.localtime(now)

time.struct time(tm year=2014, tm mon=2, tm_mday=3. tm hour=22, tm min=31,
tm sec=3, tm wday=0, tm_yday=34, tm isdst=0)

>>> time.gmtime(now)

time.struct time(tm year=2014, tm mon=2, tm mday=4, tm hour=4, tm min=31,
tm sec=3, tm wday=1, tm_yday=35, tm isdst=0)

B moem (Ilentpambrom) yacoBom mnosice 22:31 — a1o To ke camoe, uto 04:31 caemy-
torrero aus B mosice UTC (panbiiie ero HazpiBaiu [ pUHBUYCKUM BpeMeHeEM WJIN BpeMe-
Hem 3ynay). Ecau Bbl onyctute aprymenT dyHkiuu localtime() wiau gmtime(), onn
MIPEJITOJIOKAT, UTO CKOHBEPTUPOBATH HYKHO TEKYTIIEE BPEMSI.

IX IpOTUBOIIOJIOKHOCTBIO siBJIsieTcst (hyHKIust mktime (), KoTopast ipeobpasyer 00b-
eKT struct_time B cexyHabl epoch:

>>> tm = time.localtime(now)
>>> time.mktime(tm)
1391488263.0

PesysbraT He coBCceM ITOX03K Ha ITpe/IbI/IyIee 3HaYeHre epoch, TosrydeHHOe C TIOMOTITHIO
hyHKITIE Now( ), TOCKOIBKY OOBEKT Struct_time cOXpaHseT BpeMs JIHIIIb 0 CEKYH/I.

He6oub1ioii coBeT: Beszie, Te BO3MOKHO, UCII0b3yiTe yacopoii mosic UTC. UTC —
9T0 abCOIIOTHOE BpeMs, He 3aBUCsIIee OT YacOBbIX 1oscoB. Ecin y Bac ecTb cepsep,
YCTaHOBUTE €ro BpeMs cormacHo dacoBomy mosicy UTC, He ncmosb3yiite MecTHOE
BpeM4.

Eme ogun coser (coBepiieHHO GeCIIaTHBIN): HUKOTAA He HCHOJb3YiTe JeTHee
BPEMsl, €CJII MOKETE 9TOr0 n30exKaTh. EC/IN BBl HCIIOIb3YeTe IETHEE BPEMSI, BECHOM OIUH
yac BBITIA/IET M3 KaJeH/aps, a OCEHBIO «yABOUTCS». [lo KaknM-TO MpUunHAM MHOTHE
OPTraHu3aliy MTOJIb3YIOTCS JIETHUM BpeMeHEeM B CBOMX KOMITbIOTEPHBIX CUCTEeMaX, a T0-
TOM YAMBJISTIOTCS Y/IBOEHUIO 1 MTOTEPE JIAHHBIX. 3AKAHYMBAETCST BCE TIEUAIbHO.

He 3a6biBaiite: UTC ansa Bpemenun, UTF-8 ansa ctpok (o UTF-8 noapo6Hee MOXHO MpoynTaTh
B rnaee 7).
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YuTaeM u 3anucbiBaeM AaTty v Bpems

Oyuxrius Isoformat() — aTo He AMHCTBEHHBIN CIIOCO6 3aMUCHIBATH ATy W BPEMsL.
Bot yixe Bunesn dynakimio ctime() B MosyJie time, KOTOPYIO MOXKeTE UCTIOTB30BATH LIS
mpeoOpa3oBanusT BpeMeH! epoch B CTPOKY:

>>> qmport time

>>> now = time.time()

>>> time.ctime(now)

‘Mon Feb 3 21:14:36 2014"

Bpl taxske MoskeTe peo6pasoBhIBaTh ATY 1 BPEMsI C TOMOMIBIO (hyHKIK stritime().
Ona npezocraB/sieTcs Kak MeTo/l B o0bekrax datetime, date u time objects u kaxk pyHK-
1ms B MofryJie time. strftime() mcmonb3yer /st BbIBOIA MH(MOPMAIINK HA SKPaH CIIeIn-
(buxaropsl hopmara, KOTOpbIe Bbl MOsKeTe yBuaeTh B Tabi. 10.1.

Ta6nuuya 10.1. CneyndrkaTopbl BbiBoAa AnA strftime()

Cneumdukartop EavHuua patbl/BpeMeHun Ananas3oH
%Y roa 1900-...
%m Mecau 01-12

%B Ha3saHve mecsua SHBape, ...
%b CokpalleHure ans Mecsiua SHB, ...

%d [eHb Mecaua 01-31

%A Ha3saHwve aHs BockpeceHbe, ...
a CokpalieHune ons gHs Bek, ...

%H Yacol (24 yaca) 00-23

%]l Yacel (12 yacos) 01-12

%p AM nnn PM AM, PM
%M MUHYTBI 00-59

%S CeKkyHapl 00-59

K unciiam cieBa 1o6aBiisercst HOJIb.

Pacemorpum mpumep paboTsl hyHKITHE Strftime(), mpegocTaBiIeHHOM MOy IeM time.
OHa nipeoGpasyer 00beKT struct_time B crpoky. CHauasa Mbl OIIPEAETUM CTPOKY (hop-
Mmara fmt u GyaeM MCII0Ib30BaTh €€ CHOBA B JAJIbHENIIeM:

>>> import time

>>> fmt = "It's ZA, ZB %d, %Y, local time ZI:%M:%S%p"
>>> £ = time.localtime()

>>>

time.struct time(tm year=2014, tm mon=2, tm mday=4, tm hour=19,
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tm min=28, tm sec=38, tm wday=1, tm yday=35, tm isdst=0)
>>> time.strftime(fmt, t)
"Tt's Tuesday, February 04, 2014, Tocal time 07:28:38PM"

Ecom Mbt TOTTpo6yeM caierath 9To ¢ 06heKTOM date, hyHKITHST 0TpaboTaeT TOMBKO 15T
JaThl, BpeMst Gy/IeT yCTAaHOBJIEHO B MOJTHOYD:

>>> from datetime import date

>>> some_day = date(2014, 7, 4)

>>> fmt = "It's 4B %d, %Y, local time %I1:%M:%S%p"
>>> some_day.strftime(fmt)

"It's Friday, July 04, 2014, local time 12:00:00AM"

Tz o6bexta time GyayT npeoGpasoBaHbl TOJBKO YaCTH, KACAIONIMECS BPEMEHU:

>>> from datetime import time

>>> some_time = time(10, 35)

>>> some_time.strftime(fmt)

"It's Monday. January 01, 1900, local time 10:35:00AM"

OueBUIHO, BaM He HYKHO HCIIOJB30BaTh T€ 4acTh 00beKTa time, KOTOpbIE KacalTCst
JTHEH, TOCKOJIBKY OHM GECCMBICICHHBI.

Yto6bI MOMTH APYTUM IyTEM U TIPeoOPa3oBaTh CTPOKY K IATE U BPEMEHH, HCITOb-
3yiite hyHkmuio strptime() ¢ Takoil ske cTpokoil hopMara. Ita cTpoka paboTaeT He Tak,
KaK peryJjisipHble BhIPaskeHust, — 4aCTH CTPOKH, He Kacatoriuecs popmara (63 CHMBO-
J1a %), TOJIKHBI COBIIA/IATh TOUHO. Y KaykeM (hOpMaT «roji-Mecsiil-/ieHby Bpojie 2012-01-29.
Yro mpousoiiieT, ecau cTpoKa JaThl, KOTOPYIO BBl XOTUTE MPOAHATU3UPOBATH, UMEET
pobesIbl BMECTO J1erucoB?

>>> qmport time
>>> fmt = "ZY-%m-%d"
>>> time.strptime("2012 01 29", fmt)
Traceback (most recent call Tast):
File "<stdin>", line 1, in <module>
File "/Library/Frameworks/Python.framework/Versions/3.3/11ib/
python3.3/ strptime.py", Tine 494, in _strptime time
tt = strptime(data_string, format)[0]
File "/Library/Frameworks/Python.framework/Versions/3.3/1ib/
python3.3/_strptime.py", line 337, in _strptime
(data_string, format))
ValueError: time data '2012 01 29' does not match format '%Y-Zm-%d’

Byner i noBosbna pynkung strptime(), ecam Mbl 1epejiaziuM el HECKOJIbKO Jie-
(ucos?

>>> time.strptime("2012-01-29", fmt)
time.struct time(tm year=2012, tm mon=1, tm mday=29, tm hour=0, tm min=0,
tm sec=0, tm wday=6, tm_yday=29, tm isdst=-1)

Ja.
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[[a>1<e €CJIN CTPOKa COBITA/IA€T C 3aJlaHHbIM (I)OpMaTOM, 6leeT CreHepupoBaHO HC-
KJrouenume, ecjinm OHO U3 3HAYEHUI HaXO/IUTCS BHE /IMara30Ha:

>>> time.strptime("2012-13-29", fmt)
Traceback (most recent call Tast):
File "<stdin>", line 1, in <module>
File "/Library/Frameworks/Python.framework/Versions/3.3/11ib/
python3.3/ strptime.py", Tine 494, in strptime time
tt = strptime(data_string, format)[0]
File "/Library/Frameworks/Python.framework/Versions/3.3/11ib/
python3.3/ strptime.py", Tine 337, in _strptime
(data_string, format))
ValueError: time data '2012-13-29' does not match format '%Y-%m-%d’

VIMeHa COOTBETCTBYIOT Ballleil 1okaiu — Habopy HACTPOEK OIIePALIUMOHHON CUCTEMbI
JUIs MHTepHalnoHam3anuy. Iro6bl BIBECTH HA 9KpaH [APyrye HasBaHUs MECSIEB
U JIHEl, ”BMEHUTE CBOIO JIOKAJIb C TIOMOIIIBIO (hyHKITUHU Setlocale(): ee epBblii apryMeHT
JoJKeH ObITh paBeH locale.LC TIME it 1aThl U BPEMEHMU, a BTOPOU apryMeHT — 3TO
CTPOKa, cojiepsKaliasi CokpalieHne a3bika 1 cTpanbl. [IpuriacuM Ha Hanry BeuepuHKY
B yecTh J[Hd BceX CBATHIX HAIMMX WHOCTPAHHBIX /Ipy3eil. MBI BbIBe/leM HA AKpaH /1aTy
(Mecsiir, YMCsI0 U JIeHb HeJIes N ) Ha aHTIMHCKOM, (PPaHIly3CKOM, HEMEIIKOM, UCTTAHCKOM
u ucaanackoM. (A uro? Jlymaere, MciaHalbl He JIOOST BedepuHKI? Y HUX Jaxke eCTh
HaCTOSNINE DJIb(DBI. )

>>> qmport locale

>>> from datetime import date

>>> halloween = date(2014, 10, 31)

>>> for lang_country in ['en_us', 'fr_fr', 'de de', 'es es', 'is_is'.]:
locale.setlocale(locale.LC_TIME, Tang_country)
halloween.strftime('%A, %B %d')

‘en_us’

‘Friday, October 31'
“fr_fr'

"Vendredi, octobre 31'
‘de_de’

'Freitag, Oktober 31°
‘es_es’

'viernes, octubre 31'
‘is_is’

‘fostudagur, oktober 31°
>>>

OTKya MOKHO B3sITh 9TH BOJIIEOHbIE 3HAUEHUS apryMenTa 1ang_country? 9to He-
MHOTO HEHAJIE’KHO, HO BBI MO’KeTe MOJIYYNTh UX BCe cpa3y (BCETO UX HECKOIBKO COTEH):

>>> qmport locale
>>> names = locale.locale alias.keys()



300 naea 10. Cucrembl

I3 nepeMeHHOI names MoJIyYrM TOJIbKO Te MMeHa JIOKaJleii, KoTopbie OyayT paboTaTh
¢ MeTozioM setlocale(), Bpojie TeX, 4YTO MbI UCIIOJIb30BAJIM B TIPEBIAYIIEM IIpUMepe, —
JIBYXCUMBOJTBHBIN KOJ s13bIKa (http://bit.ly/is0-639-1), B KOTOPOM IOCIe IO [YePKUBAHMS
cJiejlyeT IByXCUMBOJIbHBIN Koz cTpanbl (http://bit.ly/iso-3166-1):

>>> good names = [name for name in names if \
len(name) == 5 and name[2] == "' ']
Kaxk OyyT BBITJISIIETD [IEPBbIE AT U3 HUX ?

>>> good_names[:5]
['sr.cs', 'deat', 'nl nl", 'es ni", 'spyu'l]

Ecau BBI X0THTE TIOTYyYUTh BCe JIoKaIu i [epManuu, uCrnonab3yire ciaenyonmii
KOJL:

>>> de = [name for name in good names if name.startswith('de')]
>>> de
['de at', 'de de', 'de ch', 'de lu', 'de be']

AnbTepHaTuUBHbIE MOAYMN

Ecoit BB cumTaete, 9TO MOYJIN CTAHAAPTHOH GUOIMOTEKH TOMBKO CO3MAIOT Ty TAHUILY
WM UM He XBaTaeT HEKOTOPOTO OIPE/IETIEHHOTO TIPe0GPa30BaIis, BBl MOJKETE UCIOJIb-
30BaTh ATHTEPHATHBHBIE MOIYJIH OT CTOPOHHUX Pa3paboTINKOB. PacCMOTPUM HECKOJTD-
KO U3 HUX.

O arrow (http://crsmithdev.com/arrow/). DTOT MOLYJTb COEPKUT MHOKECTBO (DYHKIIMIA
JUIst paboThI ¢ 1aTON U BpeMeHeM U uMeet 11pocToil API.

O dateutil (http://labix.org/python-dateutil). Mozy.ib MOKeT IIpoaHaIM3UPOBATD 000
(l)OpMaT JIaThl ¥ XOPOTIITO pa60TaeT C OTHOCHUTEJIbHBIMU JTaTaMW 1 BDEMEHEM.

O 1508601 (https://pypi.python.org/pypi/iso8601). TOT MOLYJIb 3AIIOJIHSIET IPOOEJIbI,
cBsI3aHHbIE ¢ PabOTON MOYyJIeil cTaHmapTHON OMOIMOTEKH, KOr/a pedb uaeT o ¢hop-
mate ISO 8601.

O fleming (https://github.com/ambitioninc/fleming). Momysib conep:KuT MHOKECTBO (DyHK-
AN IS pa6OTbI C YaCOBBIMH ITOSICAMMU.

YnpaXHeHus

1. 3anummre TekyIue aTy U BpeMs KaK CTPOKY B TEKCTOBBIN haiisr today . txt.

2. Ilpoutute TekcToBBI (haiis today . txt u paamecTnTe MaHHbIe B cTpoKe today string.
3. PasGepure gary us cTpoku today string.
4

BriBegure Ha 9KpaH CITMCOK (l)aflJIOB TEKYIIETro KaTaJjora.
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BbIBeI[I/ITe Ha 9KPpaH CITMCOK (t)afl]IOB POAUTEJIBCKOI'O KaTaJjiora.

VcmompayiiTe MOLy b multiprocessing, 9To6bI CO3MATh TPU OTAETBHBIX TTPOTIECCa.
3actaBbTe KayKIblil U3 HUX JK/IATh CJIy4allHOE KOJIMUECTBO CEKYH/T (OT OIHOM /10 TIATH ),
BBIBECTH TEKYIIEE BPEMsI U 3aBEPIITUTH PAOOTY.

Cospaiite 06bexT date, comepsKaliuii JaTy Baliero POKAEHMUsL.
B kakoii enb Hee I Bbl POUINCH?

Korza Bam Oyzer (uiu yxxe 661710) 10 000 mHeit ot pomy?



KoHKypeHLUus
U CeTu

Bpemst — takast mTyka, mpu IOMOIIH KOTOPOii
[IPUPO/A He TI03BOJISIET BCEM COOBITHIM
mpousoiiTu cpasy. [IpocTpancTBa — Takas mTyKa,
6J1arozapst KOTOPOIi BCe 9TO He IIPOUCXOIUT

€O MHOI.

Anvbepm Iinumerin

J1o aT0r0 MOMEHTA OOJIBIIMHCTBO IIPOrPAMM, KOTOPHIE BbI IIUCAJIN, 3aIlyCKAIUCh B OHOM
MecTe (Ha OJIHOM KOMITbIOTEpE) 110 OZTHOM CTpOKe 3a pa3 (mocyeoBaTenbHbie). Ho MbI
MOJKeM JiesiaTh OOJIbIIe OJIHOTO JeJIa OJHOBPEMEHHO (KOHKYPEHIUS) U B HECKOJIBKIX
MecTax cpasy (pacrpesieieHHble BhIUNCAeHs, uin pabota ¢ cetsimu ). CyIiecTByeT He-
CKOJIBKO XOPOIIUX IIPUYUH OPOCUTH BBI30B IIPOCTPAHCTBY M BPEMEHH.

@) HpOI/IBBOlII/ITeJII)HOCTI). Bamma IeJIb 3aKJ/II04YaeTCA B TOM, 4yT06BI H0JICE 6I)ICTI)I)IG KOM-
ITOHEHTHI OBLIY TOCTOSHHO 3aHATHI, a HE XA/ 6oJee MeE/IJIEHHDBIX.

O IIpounocts. OMuH B TIOJI€ HE BOUH, [IO9TOMY BBl XOTUTE MIPOAYOJUPOBATH 3a/1aUH,
4T00OBI 0OOITU HEOCTATKU AIITAPATHON U IPOrPAMMHOI YacTeil.

O HpOCTOTa. XOpOHH/IM TOHOM ABJIACTCA p3.36I/IeHI/Ie CJIOJKHBIX 3a/la4 Ha MHOTO ITPOCTBHIX,
KOTOPBIE TIPOoIIEe CO31aTh, ITIOHATDb U UCITPABUTD.

O Kommynukaiusi. OTIpaBJisiTh He3aBUCUMbIE GATBI Ky/1a-HUOY b a7I€KO, 4TOOBI OHU
TIPUIIIIH C IPY3bsIMU, OUE€Hb BECeJIo.

Mbl HauHEM ¢ PaCCMOTPEHUs KOHKYPEHIIMHU, OCHOBBIBAACH [TOHAYaJly HAa HECETEBBIX
IpreMax, OIMCcaHHBIX B ryiaBe 10, — mporieccax u morokax. /lajee paccMOTpuUM ocTamb-
HBIE TIOIXO/bI BPOjie (DYHKIMIT 06PaTHOTO BBI30BA, 3€JICHBIX MIOTOKOB U COMTPOTPAMM.
Haxomerr, ToroBopuM o paboTe ¢ CETSIMU, M3HAYATBHO B PAMKAX BOIPOCA O KOHKYPEHTIHH,
a 3aTeM U IEeJTUKOM.

HekoTopble nakeTbl Python, paccMoTpeHHbIe B 3TOM IaBe, eLue He 6blm nopTupoBaHbl B Python 3
Ha MOMEHT HanucaHWs KHUrK. B 6onblUMHCTBE cnyyaeB s 6ydy NokasbiBaTb BaM KOA, KOTOPbI
HY>XKHO 3anycKaTb C NOMOLLbIO MHTEPAKTUBHOIO MHTEpnpeTaTopa Python 2, kKOTOpbIM Mbl Ha3biBa-
eMm python2.
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KoHKypeHuusa

Odurnmanbhbiii caiit Python paceMarpuBaeT TeMy KOHKYPEHITMHU B OOIIMX YepTaX U ¢ TOU-
K1 3peHus crangaprHoii 6ubmorexu (http://bit.ly/concur-lib). 911 crpanuip: cogepsxar
MHOJKECTBO CCBIIOK Ha PA3JIMYHBIE TIAKEThI U TIPHEMBI, MbI TOKa;KeM HanOOJIee MoJIe3HbIe
13 HUX B 9TOH TJIaBe.

Korza peub niet o0 KOMIIbIOTEPAX, BaM ITPUXOUTCS KAATh Yer0-TO MO OTHOM U3 JIBYX
[IPUYUH:

O orpaHWYeHUS BBOJA-BBIBOJA. JTa MPUYNHA PacpocTpaHeHa mmupe apyrux. [Ipo-
LIECCOPBI KOMIILIOTEPOB O€3yMHO OBICTPBI — B COTHU Pa3 ObICTpee, 4eM KOMIIbIoTepHAs
I1aMATb, 1 B ThICAYU — 4YeM JIUCKU UJIU CETHU.

O OTpaHHUYE€HMA ITPpOoIeccopa. ITO CJIY4a€TCs, €CJIN BBITTOJTHACTCA 60JIbIIOE KOJIMYECTBO
00BEMHBIX 3aza4 Hal'[O].IO6I/I€ Hay4YHbIX UJIN I‘pa(l)H‘-IeCKI/IX PacydE€TOB.

C xOHKypeHI[Hell CBsI3aHbI ellle Ba TEPMUHA:
O CHHXPOHHOCTH — OJ[HA BEIb CIEIYET 3a IPYTOH, KaK HA TOXOPOHHON MTPOIIECCHU;
O acMHXPOHHOCTH — 3a/[a41 HE3aBUCUMBI, KaK KOIIKU, KOTOPBIE TYJIAIOT caMH 1o cebe.

ITo Mepe IIPOABUAKEHNU OT IIPOCTHIX CUCTEM U 3a1a4 K IPoOIeMaM PeanbHON JKU3HU
B KaKO1-TO MOMEHT BaM MPUIETCS PENTUTh pobiaeMy KoHKypeHInn., Hampumep, pac-
CMOTPUM caiiT. Bbl, Kak IIpaBuIo, MOKeTe IIPeOCTABUTh CTATUYECKYIO ¥ JUHAMIIECKYIO
CTPaHUILbI JOBOJIBHO ObICTPO. EC/n oxKupmanue JJIMTCs 010 CEKYH/bI, IPUIOKEHNE
CUMTAETCS MHTEPAKTUBHBIM, HO €CJIM BpeMs 10 0TOOPaKEeHUsT MM B3aUMOAEHCTBIS
6oJee IPONOKUTENLHOE, JIIOAM CTAHOBATCS HETEPIIEIUBLIMU. T€CThI, IPOBeIeHHbIE
kommnarussMu Google u Amazon, okasaju, 4To TpaduK ObICTPO MALAET, €CIIN CTPAHNIA
3arpy,KaeTcst XOTh HEMHOTO MeJJIEHHee 0OBIYHOTO.

Ho u4ro, eciii BbI He MOKeTe MOBJIUATH HA TO, YTO JOJIFO BBIIOJIHSIETCS, HAIIPIMED
3arpyska (aiiia Ha cepBep, U3MEHEHMe PasMepoB U300pakeHUsI UK 3alpoc K Oase
JaHHBIX ? Bbl 60JIbIIIE HE MOJKETE JIEIaTh 3TO € TIOMOIIbIO CHHXPOHHOTO KOJIa, TOCKOJIBKY
KTO-TO YKe JKJIeT.

Ec/i BBI XOTUTE BBIIOIHUTD HECKOIBKO 3a1ad KaK MOKHO ObICTpee Ha OZHOM KOM-
IbIOTEPE, BBl MOJKETE CIeJIaTh UX He3aBUCUMbIMU. Merernble 3afaun He OyayT OJI0Ku-
pOBaTh OCTaJIbHbIE.

B pasjene «IIporpaMmbl u mporecchi» Taasbl 10 mokasano, Kak MHOIOIIPOLECCOPHAst
006paboTka MOKeT OBITh UCIIOIb30BaHa JIJIsl TOTO, YTOOBI paclapajieiuTh padoTy Ha
oHOi MammHe. Eciiv BaM HY;KHO M3MEHUTh pa3Mep u3oOpakeHus, Bail BeO-cepsep
MOXKET CO3/IaTh OTIEJIHBIN MPOITeCe, MOCBSANIEHHBIT UMEHHO 9TOU 3a/iade, U 3allyCTUTh
€ro aCMHXPOHHO. MOKHO MacIiTabupoBaTh IIPUIOKEHNE TOPU3OHTANIbHO, BbI3BAB He-
CKOJIBKO IIPOIIECCOB U3MEHEHMUsI PasMepa.

W nes 3akitodaeTcs B TOM, YTOObI 3aCTaBUTh UX paboTaTh ApyT ¢ Apyrom. Hannune
JI060TO 00TIET0 BIEMEHTA YIPABJCHUS WU COCTOSTHUS O3HAYaeT, 4To OyAyT BO3-
HUKaTh y3Kue Mecta. O6pabaThiBaTh OMIMOKH €IIie CJAOKHEE, TTOCKOIbKY KOHKYPEHTHBIE
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BBIYKCJIEHUS TPYAHEE, YeM 0ObIYHbIe. MHOroe MOKeT MOWTH He TaK, U Ballll IIAHChI Ha
yCIex MeHblle OObIYHBIX.

Kaxwe ske METO/IbI MOTYT TIOMOYb BaM CITPABUTBCS C ATUMU CJI0KHOCTIMU? Haunem
€ XOPOIIEro crocoba, KOTOPbIil IOMOraeT CIIPABUTHCS ¢ HECKOJIbKUMMU 3aJa4aMu, — 0de-
penu.

Ouepeau

Ouepe/ib MOX0Ka Ha CIHUCOK: 2JIEMEHTBI I0OABJISAIOTCS ¢ OJIHOTO €€ KOHIA ¥ BBIXOAT
¢ apyroro. Yacro takoii npunnun Hasbisaior FIFO (first in, first out — «mepBbIM mpu-
IIIeJT — TIEPBBIM YIIE» ).

[IpencraBbTe, 4TO BBI MOETE TIOCY1y. Eciiu BbI flesiaete paboTy HEeJHKOM, BaM HYKHO
BBIMBITh KQJK/IYIO TaPEJIKY, BBICYIINTD €€ U OTJIOXHUTb B CTOPOHY. Bbl MoXkeTe cenarb
9TO HEeCKOJIbKUMHU criocobamu. MoskeTe BBIMBIT MIEPBYIO TAPEJIKY, BBICYIIUTH €€ 1 OT-
JIOKUTH B CTOPOHY, a 3aTeM IIOBTOPHUTD /LIS BTOPOI U TIOCJIEAYIONINX Tapesok. Vu xe
MOJKeTe CTPYIIIMPOBATH OIIEPAIIUH U CHAYAJIA TIOMBITh BCIO TTOCY LY, 3ATEM BBICYIIIUTH €€
[[ETUKOM, a 3aTEM OTJIOKUTH €€ B CTOPOHY, ITPH 3TOM IOJIPA3yMEBAETCSI, YTO B PAKOBITHE
U CYIIHMJIKE JIOCTATOYHO MECTa, YTOOBI PA3MECTUTH TaM BCIO MOCY/Iy Ha KaykKIOM Iare.
Bce 511 10/1X0/1bI ABJAAIOTCSA CHHXPOHHBIME — OJIMH PAOOTHUK BBIMIOJIHSIET OHO Jeii-
CTBUE B JII0O0I T MOMEHT BPEMEHHU.

B kauecTBe asbTepHATHBbI BBl MOTJIM ObI HAWTH OJIHOTO-/[BYX IOMOITHUKOB. EcJn BbI
MOMUIIMK, TO MOJKETE BPYYaTh KaXK/YIO BBIMBITYIO TAPEJIKY CYITHJIBIIIKY, KOTOPbIi Oy/1eT
BPYyYaTh KaXK/YIO BBICOXIITYIO TAPEJIKY TOMY, KTO OTJIOKUT ee B cTopory. Ecim Bee pabo-
TAIOT B OJHOM TEMII€, Bbl JIOJKHBI 3aKOHUUTH PaboTy ropasno ObicTpee, YeM eciiu Obl
JIeJIAJTH e€ TIEJTITKOM CAMOCTOSITEIbHO.

Ho uro, eciu BbI MoeTe mocyy GbicTpee, 4eM CyIIUIIBIIUK YCIeBaeT ¢ Hell crpas-
asaThes? JInbo BrakHast OCY/Ia MaaeT Ha MoJl, TU60 Bbl Oy/leTe CKIIbIBATH €€ MEKILY
COBOM 1 CYMUITBITKOM, TUGO BbI TPOCTO YTO-HUOY/Ih HACBUCTBIBAETE JI0 TEX MOP, TIOKA
CYIIMJIBIUK He Oy/eT TOTOB. A ecyiu TIOC/Ie/HI YeI0BEK MeJ[JIEHHee CYIIMIIbIINKA,
cyxas mocyzia 6yzer mubo majaTh Ha MoJ, JM60 HAKATIMBATHCSA WM HACBUCTBHIBATDH
HAYHET yIKe CYNIHIBIINK. Y BaC eCTh HECKOJIBKO PaOOTHIKOB, HO 0OIIast 3a/1a4a BCe elie
CUHXPOHHA U MOJKET BBITIOJHIATHCS TOJBKO CO CKOPOCTHIO CAMOTO MEJIEHHOTO paboT-
HUKA.

«Bepuch apyskHO, He OyeT TPY3HO» — IJIACUT cTapast TOCTIOBUILA (51 BCera JyMaJl,
YTO 9TO [TOCJIOBUIA AMUIIIEN, ITOCKOJIBKY OHA 3aCTABJISIET MEHST [yMaTh O CTPOUTEJbCTBE
capast). [lobasiieHrie pabOTHUKOB MOJKET TOMOYb TIOCTPOMTH Capail MJIK BEIMBITE TTOCY/LY
6picTpee. [Tpu aTOM Gy T 3a/1eHCTBOBAHbI OUEPEIH.

B o611iem ciryuae ouepesu epeHocsT COOOIEHUs, KOTOPBIE MOTYT COAEPKATD JTI00YI0
nndopmarimio. B Haiem ciryyae Mbl 3alTHTEPECOBAHBI B CO3/IAHUY OUYePe/IH JIJIST paciipe-
JIeJIEHHOTO YIIPABJIEHUs 3a/[auaMi, TaKKe U3BECTHOI Kak ouepenb 3azanuil. Kaxmas
TapesKa B PAKOBIHE BBIJIAETCS JOCTYITHOMY MOUIIMKY, KOTOPBIN MOET ee U OTAAeT Cy-
MIUJIBIIUKY, KOTOPBIH CYIIUT €e ¥ OTAAeT YEJIOBEKY, yOUpaIoueMy ee B CTOPOHY. DTOT
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MPOIIECC MOKET OBITH CHHXPOHHBIM (PaGOTHUKHY JKITYT, KOT/Ia UM JIA/yT TAPEJIKY, a 3aTeM
JKIYT, KOT/IA OCBOOOAUTCS CJACAYIONIUIT B ouepesin pabOTHUK) U aCHHXPOHHBIM (110~
cy/ia moctymaer oT pabOTHUKOB € PasHoil ckopocThio). Eci y Bac ecth moctaroyno
PabOTHUKOB ¥ OHU TPY/ATCS B OJTHOM TEMTIE, 3a/1a4a Oy/IeT BBITOTHEHA TOPasio GpicTpee.

Mpouecchl

Ouepenut Bbl MOKETE PEATU30BATH MHOKECTBOM CIIOCOO0B. JIJIst 0IHOTO KOMITbIOTEPA
MOJLYJIb CTaHAapTHOH 6ubanoTexu multiprocessing (¢ KOTOPbIM BbI MOXKETE TIO3HAKO-
MUThCST B pazjiesie «[Iporpammbl u miportecceis rnasbl 10) comepsxut gynkimio Queue.
CumympyeM Ipolecchl OJHOr0 MOMIIUKA ITOCY/IbI K OIHOTO CYIIMJIBIINKA (KTO-TO MO-
JKET OTJIOKUTD IIOCY/IY B CTOPOHY 1033Ke ), a TAKKe [IPOMEKYTOUHYI0 ouepe/b dish_queue.
Hazosute sty nporpammy dishes.py:

import multiprocessing as mp
def washer(dishes, output):
for dish in dishes:
print('Washing', dish, 'dish')
output.put(dish)
def dryer(input):
while True:
dish = input.get()
print('Drying', dish, 'dish')
input.task_done()
dish_queue = mp.JoinableQueue()
dryer _proc = mp.Process(target=dryer, args=(dish_queue,))
dryer _proc.daemon = True
dryer_proc.start()
dishes = ['salad', 'bread', 'entree', 'dessert']
washer(dishes, dish_queue)
dish_queue. join()

3alrycTuTe HOBYIO ITPOrpaMMYy:

$ python dishes.py
Washing salad dish
Washing bread dish
Washing entree dish
Washing dessert dish
Drying salad dish
Drying bread dish
Drying entree dish
Drying dessert dish

Ira ouepesib TOXO0sKA Ha TIPOCTOI UTEPATOP, KOTOPHII co3aeT Habop Tapesiok. B neii-
CTBUTEJIBHOCTHU 371€Ch CO3/IAIOTCS OT/IEJbHBIE TIPOTIECCHI, OOMAIONINEC MEKLY COOOM.
$1 menosbzoBa JoinableQueue u mocaeHuii MeTos join(), 9ToObl JaTh 3HATh MOMIINKY,
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4TO Bed mocyzaa Oblta BeicynieHa. B moayse multiprocessing cymecTtByoT oyepesn
U JIPYTHX TUTIOB, BB MOKETE 0OPATUTHCA K JOKYMEHTAIUH, YTOOBI MOJTYYUTH GOJIbIIE
MIPUMEPOB.

MoTokun

[Torok paboTaeT BHYTPH MPOIIecca, UMest IOCTYTI KO BCEMY, YTO HAXOUTCS B IIPOTIECCce, —
3TO TIOXOKe Ha pa3BoeHue JuaHocT. Moyb multiprocessing nmeer KyseHa 1o nme-
un threading, KOTOPBIi NCTTOMB3YET TOTOKK BMECTO MTPOIECCOB (HA CAMOM JIEJIE MOZTYJTh
multiprocessing 6611 pazpaboTai Mo3:Ke CBOETO cOOPaTa, OCHOBAHHOTO Ha MPOIECCaX).
[Tepenesaem Haur npuMep ¢ IIpoLecCcaMy JJIs UCIIOJIb30BAHMS IIOTOKOB

import threading
def do_this(what):
whoami (what)
def whoami(what):
print("Thread %s says: %s" % (threading.current thread(), what))
if _name_ ==" main_":
whoami("I'm the main program")
for n in range(4):
p = threading.Thread(target=do_this,
args=("I'm function %s" % n,))
p.start()

Bot uto a BUIKY Ha CBOEM 9KpaHeE:

Thread < MainThread(MainThread, started 140735207346960)> says: I'm the main
program

Thread <Thread
Thread <Thread
Thread <Thread
Thread <Thread

Thread-1, started 4326629376
Thread-2, started 4342157312
Thread-3, started 4347412480
Thread-4, started 4342157312

> says: I'm function 0
> says: I'm function 1
> says: I'm function 2
> says: I'm function 3

AAA,_\
NN NN

Mn1 MOKeM BOCCO3/1aTh IIpuMeEp O 1ocy/le, OCHOBaHHBIN Ha Iporeccax, ¢ mIoMouibo
IIOTOKOB:

import threading, queue
import time
def washer(dishes, dish_queue):
for dish in dishes:
print ("Washing", dish)
time.sleep(5)
dish_queue.put(dish)
def dryer(dish_queue):
while True:
dish = dish_queue.get()
print ("Drying", dish)
time.sleep(10)
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dish_queue.task done()

dish_queue = queue.Queue()

for n in range(2):

dryer_thread = threading.Thread(target=dryer, args=(dish _queue,))

dryer_thread.start()

dishes = ['salad', 'bread', 'entree', 'desert']

washer(dishes, dish_queue)

dish_queue. join()

Paziune mesxay momynsmu multiprocessing u threading sakmouaercsa B TOM, 4TO
MozyJib threading He umeer pynkimu terminate(). He cymectByer nmpocroro criocoba
3aBEPINNUTD 3AITyIIEHHBIN OTOK, TTOCKOJIBKY 9TO MOJKET BBI3BATh PazHO00pasHbIe Pob-
JIEMBI B KOJIE 1, BO3MOKHO, Ja’K€ B IPOCTPAHCTBEHHO-BPEMEHHOM KOHTHHYYME

IToroku MoryT ObITh onacHbl. Kak 1 yripasiieHne naMsaThio BpyYHYIO B I3bIKaX BPOJIE
C n C++, oHM MOTYT BBI3BaTh IOSIBJIEHUE ONIMOOK, KOTOPBIE YKACHO TPYIHO HANTH
1 UCIIPaBUTh. [[JIs1 TOTO 4TOOBI MCIIOMB30BaTh IIOTOKH, BECH KO MPOTPaMMBI — U KOJ
BHENTHNX OMOIMOTEK, KOTOPhIE OH HUCIIONb3YeT, — AOKEH OBITh IIOTOKOOE30IIaCHbBIM.
B npeapiayiiem npumepe Koja MOTOKK He paboTau ¢ roGalbHbIMU [ePeMEHHbIMU,
M03TOMY OHM MOTJIM paboTaTh HE3aBMCUMO, HUYETO He paspyIiasi.

[TpeacTaBbTe, 9TO BBI NCCIIEAYETE TTAaPAHOPMATBbHYIO AKTUBHOCTD B JIOME C TIPUBHJIE-
uuamu. [[pUBUIEHN CKUTAIOTCS [0 KOPUAOPAM, HO HE OAHO U3 HUX He 3HAET O PYTOM,
u B J060H MOMEHT J11060€ U3 HUX MOKET IIPOCMOTPETD, 100aBUTD, YAAMUTD WK Iepe-
MECTUTD JJOMAIIHIO 00CTaHOBKY

Bbl HACTOPOKEHHO UAETE TI0 OMY, CHUMAas TIOKA3aTeNN CO CBOUX BIIEYATJISAIONINX
UHCTPYMEHTOB. 1 BHE3AIIHO 3aMedaeTe, YTO MOACBEYHIK, MIMO KOTOPOTO IIPOILIN He-
CKOJIBKO CEKYHJ] Ha3aJl, IIPOIIaJL.

CozepKnMoe IoMa TI0X0KE Ha IIePEeMEHHbIE TIporpaMMbl. [IpuBugeHus — aTo 1mo-
TOKHM TIporiecca (moma). Ecim 61 MpUBHIEHNS TOTBKO MPOCMATPUBAIN COLEPKIMOE
JoMa, IpobJIeMbl Obl He OBbLIO — TOTOK IIPOCTO CUNTAET 3HaYeHUEe KOHCTAHTBI UJIU Iepe-
MEHHOI, He MBITasCh €T0 U3MEHUTb.

OaHaKo HeKast HeBUIMMAs CYITHOCTh MOKET CXBATUTD Balll (POHAPUK, JLYHYTh X001 -
HOI cTpyell Bo3ayXa Ha Ballly TI1ei0, PacChIaTh IMAPUKK Ha CTYTIEHbKAX MJIM 3aCTABUTD
BCIIBIXHYTb OTOHD B Kamune. Oco60 yTOHYeHHbIe IPUBUACHIS U3MEHIIN OBl YTO-HIOY b
B JIPYTOil KOMHATE, YEro Bbl ObI [1axKe HE 3aMETUIIN.

HecMoTps Ha Baly MIMKapHble MHCTPYMEHTHI, BaM Oy/IeT O4eHb TPYAHO pa3o0paTh-
CS1 B TOM, KTO, KaK U KOTJ[a 3TO CJIeJIal.

Eci GBI BBI NCIIOIB30BAIH HECKOIBKO IIPOLECCOB BMECTO IIOTOKOB, 3TO OBLIO ObI
HOXO0’KE Ha HECKOJIBKO JIOMOB, B KOTOPBIX 0OUTaET TOJILKO OHO (3KMBOE) CylecTBo. Ecim
ObI BBI TIOCTABUIIN OYTHIJIKY OPEH/IM TIepell KaMUHOM, OHa Bee elle Oblia Obl Ha CBOEM
MeCTe 4ac CrycTst. Bo3MOKHO, HEMHOTO JKHAKOCTH UCTIAPUIIOCH ObI, HO cama GyThITKa
ocrajach Obl HA TOM K€ MEeCTe,

[ToToku MOTyT GBITH M0JIE3HBI U GE30IIACHDI, KOTA PEYb HE MJIET O TJI00aIbHbIX AaH-
HBIX. B 4acTHOCTH, MOTOKM I110JIE3HO MCIIOJIH30BaTh IJsl 9KOHOMUN BPEMEHU MPU
OKUIaHUM 3aBEPIIEHUsT HEKOI ollepaluy BBOAAa/BbIBOJA. B 9THX ciydasx IOTOKaM
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HE MPUETCS CPAsKATCS 32 JAHHbBIE, TOCKOJIBKY ¥ KaK/I0TO M3 HUX MMEETCs CBOI Habop
repeMeHHbBIX.

Ho motoku mHOTra MOTYT MEHSITDH TJI00aJbHbIe JJaHHbIE 10 XOPOIIeld TPUYNHE.
@akTUyeckn camasi paclpoCcTpaHeHHas IPUYMHA UCIIOIb30BAHUS HECKOJIBKUX TT0TO-
KOB — 9TO BO3MOKHOCTD Pa3/Ie/INTh MEKILY HUME PabOTy Hajl HEKOTOPBIMU JTaHHBIMI,
MO9TOMY MOKHO OKUIATD, YTO HEKOTOPBIE TaHHBIE OY/IYT H3MEHEHBI.

Kuiaccnueckuii crocob passe uTh gaHHbie 6E30TacHO — Pa3MECTUTh IPOTPAMMHYTO
GJIOKUPOBKY TIepe/l U3MEHEHUEM TIEPEMEHHOI B MTOTOKE. DTO TO3BOJIUT OTPAIUTD €€
3HAUEHME OT J[PYTUX TIOTOKOB U BHECTH CBOM U3MEHEHUs. B mpuMepe ¢ 10MOM Bbl Obl
MPOCTO OCTABUIIN OPUTAITY OXOTHUKOB 32 TPUBU/IEHISIMHU B TOI KOMHATE, KOTOPAsT TOJIK-
Ha 0CTaThCst CBOOOHOM OT MPUBHUICHUIT. BaM JIHIiib HY;KHO He 3a0bIBaTh Pa3bIOKIPOBATh
ee. BIOKMPOBKH Takke MOTYT OBITH BAOKEHHBIMI — UTO, ECJIH ApyTast OpUrajia OXOTHHU-
KOB 3a IPUBUICHUSIMU TaksKe OyieT HabI0aTh 3a ATOM sKe KOMHATON MJIH 3 BCEM /0~
Mom? Vcnionb3oBanue 6JI0KMPOBOK SBJISETCS TPAAUIMEH, HO TTIEYaTBHO U3BECTHO TEM,
YTO €ro TPY/THO OPTaHN30BaThb IPABUJIBHO.

B Python noToku He yCKOpSIOT 3aA4ayn, CBs3aHHbIE C OrpaHMYeHUsIMIU NpoLieccopa, U3-3a OAHOM
[EeTanu peanv3aumnm cTaHaapTHoON cucteMbl Python, koTopasi HasbiBaeTcst Global Interpreter Lock
(GIL). OHa npefHasHayeHa Asist Toro, YTobbl M36eXxaTh NMOTOKOBLIX NPOBIEM B UHTEprpeTaTope
Python, v feiCTBUTENBHO MOXKET 3aMeANUTbL MHOFOMOTOYHYHO NMPOrpamMMy MO CPAaBHEHUIO C OHO-
NMOTOYHOW MMM AaXKe MHOrOMPOLECCOPHOM BEPCUEN.

PaccmoTtpuM pekoMerganuu st pabots ¢ Python.
O Hcnoab3yiiTe TOTOKY A5 3a/1a4, CBI3aHHDBIX ¢ OTPAHUYCHUSIMU BBOJIA-BBIBOJIA.

O McnoJb3ayiiTe MPOIECChl, CETEBbIe BHIUNCIECHUSA WU cOObITHs (KOTOPbIE MbI pac-
CMOTPUM B CJIEIYIOIIEM pasjiesie) /i 3aj1a4, CBI3aHHbBIX C OTPAHUYEHUSMU TTPO-
1eccopa.

3eneHble NOTOKU U gevent

Kax BbI yike Buziesin, pazpaboTauKu CTPEMSITCS U30€KaTh MEJJIEHHBIX MECT B ITPOTPAM-
Max, 3allyCKasl X B OTJAEJIBbHBIX MOTOKAX WJIH Tporieccax. [IpuMepoM Takoro ausaiiHa
apisercs BeO-cepsep Apache.

AJTbTepHATUBON STOMY TTOAXO/Y SIBJISIETCS MPOTPAMMUPOBAHIE, OCHOBAHHOE HA CO-
6bitrsx. [IporpamMma, OCHOBaHHAst HA COOBITUSX, 3aIlyCKaeT IIEHTPATbHBII UK 06pa-
6OTKY COOBITHI, Pa3/laeT 3a/[a4r 1 MOBTOPSIET MUKJL. Tak ycTpoeH BeO-cepBep nginx, oH
pabotaet ObicTpee Apache.

Bubimoreka gevent ocHOBaHa Ha COOBITUSIX ¥ TI03BOJISIET IOCTUYb CJIEYIOIIETO: BbI
nuiere OGbIYHBIA HMITEPATUBHBIH KOJI, 1 OH BOJIIIIEGHBIM 06Pa3OM MPEBPAIIAeTCs B CO-
mporpamMmbl. OHU TTOXOKW Ha TEHEPATOPbI, KOTOPBIE MOTYT B3aUMOJIEHCTBOBATH JPYT
C IPYTOM U OTCJEKMBATH CBOE TeKyIiee cocTosinue. Bubimoreka gevent moaucdurmpy-
eT MHOTHeE cTaHapTHbie 00bekThl Python Bposie socket st TOro, 4TOGBI HCTIOTH30BATH



KoHKypeHumns 309

€ro MexaHu3M BMecTo GJIOKHpoBaHust. 1o He cpaboTaet /st Kojia HajgcTpoek Python,
KOTOpBIi Hatncad Ha C, HapuMep /s HEKOTOPBIX JpailBepoB 6a3 TaHHbIX.

Ha MOMEHT HanucaHust 3Tol KHUrM 6ubnmoTeka gevent He 6biia MOMHOCTBLIO MOPTMPOBaHa Ha
Python 3, nosToMy npuMepbl Koaa UCMONL3YKT MHCTPYMEHTHI Python 2 pip2 u python2.

BoI MoskeTe yeTaHOBUTH OHOTHOTEKY gevent ¢ MOMOIILIO Bepcut pip st Python 2:
$ pip2 install gevent

Tax BBITIAIAT PUMED Kojia Ha calite Oubnmorexu gevent (http://www.gevent.org/).
Bor yBugute dynxiuio gethostbyname () kacca socket B caenyioniem pasaese DNS. 9ta
dyHKIW paboTaeT CUHXPOHHO, IOATOMY BaM TIPUIETCS MOA0KIATH (BO3MOKHO, MHOTO
CEeKyH] ), II0Ka OHA He MOJIYYNT UMeHa CEPBEPOB CO BCEr0 MUPa, YTOOBI HANTH HyKHBII
anpec. Ho BbI MOKeTe MCTIOTB30BATH BEPCHIO gevent, UTOOBI NCKATh HECKOTIBKO CAalTOB
He3aBUCHMO JIpyT oT apyra. CoxpaHute aTOT haila kak gevent test.py:

import gevent
from gevent import socket
hosts = [ 'www.crappytaxidermy.com', 'www.walterpottertaxidermy.com',
‘www . antique-taxidermy.com']
Jobs = [gevent.spawn(gevent.socket.gethostbyname, host) for host in hosts]
gevent.joinall(jobs, timeout=5)
for job in jobs:
print(job.value)

B aTom npumepe BbI MOKeTe YBUIETh OHOCTPOUHBII ITUKJ for. Kaxkmoe mMs xocTa
[0 0Yepe/IH TIePe/IaeTcs B BbI30B gethostbyname(), HO OHU MOTYT GBITH 3aITyIEHbl ACUH-
XPOHHO G1arogapst Bepeun (pyHKIMK gethostbyname() 6mbimorexnu gevent.

3amycrurte daiin gevent_test.py ¢ momoripio Python 2, BBens crienyoree:

$ python2 gevent test.py
66.6.44 .4

74.125.142.121
78.136.12.50

ODOyukims gevent.spawn() co3aeT 3eJeHbIi MOTOK (er0 TaKyKe MHOT/Ia Ha3bIBAIOT
MUKPOIIOTOKOM ) JIJIsSI BBITTOJTHEHUST KaK/I0TO BbI3oBa gevent . socket .gethostbyname(url).

Pasuuniia MeK Iy HUM 1 OOBIYHBIM IIOTOKOM 3aKJII0YAETCsI B TOM, YTO 3€JIEHBII IIOTOK
He Gsokupyercst. Ecim npousolnio kakoe-To coObiTre, KOTopoe 3a010KIUpoBasio Obl
OOBIUHBII TIOTOK, gevent MepeKJIIUUT YIPaBICHIE Ha APYTOi 3eJICHbIIT TIOTOK.

Metomgevent. joinall() oskmmaeT 3aBepIIeHMS BCEX CO3/IaHHBIX 3a/1a4u. Hakomerr, Mbl
BBIBOZIMM Ha 9Kkpan [P-azpeca, mosydyennbie /11 3a/[aHHBIX UMEH XOCTOB.

BwMmecto knacca socket MomyJist gevent Bbl MOXKETE MCIIOJIB30BATh €10 (PYHKITMH /LIt
monkey-patching (o6e3bstanii mata). OHU MOAUGDUIMPYIOT CTAHAAPTHBIE MOJLYJIH BPO-
Jie socket Tak, 4ToOBI OHUM NCIIOIb30BAJIN 3EI€HbIE TIOTOKU BMECTO TOTO, YTOOBI KayK [bIii
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pa3 BBI3bIBATb BEPCHUIO MOJLYJId gevent. ITO 10JIE3HO, €N Bbl XOTUTE UCIIOIb30BATD
gevent Besfe, Jaxke B KOJe, K KOTOPOMY BbI MOXKETe He UMETb JI0CTYIIA.
JToGaBbTe B HAYAJIO IIPOTPAMMBI CJIEAYIOMINI BBI30B:

from gevent import monkey
monkey .patch_socket()

ITO 3aMEHUT Bee OOBIMHBIE COKETBI Ha COKETHI gevent faske B CTanaapTHOl GHOImMoTexe.
Ho s10 pabotaet TosbKo iist kKoga Python, Ho He aist Gubimorek, HarucaHHbix Ha C.

Euie oxHa GyHKLIMS BBIIOJHSET TAKOM IIATYMHI AJIA elle OOJIbLIEro KOJIMYeCcTBa
MOZLyJIeil cTaHIaPTHON OMOIMOTEKN:

from gevent import monkey
monkey .patch _all()

PasmecTuTe 5TOT KOZ B Ha4aJjle IPOrPaMMBL, YTOOBI MAKCHUMAILHO BOCIOIb30BaThCS
yCKOpeHueM, 00ecrieanBaeMbiM gevent.
CoxpanuTe mporpaMmy ToJl UMeHeM gevent _monkey . py:

import gevent

from gevent import monkey; monkey.patch all()

import socket

hosts = [ 'www.crappytaxidermy.com', 'www.walterpottertaxidermy.com',
"www . antique-taxidermy.com' ]

jobs = [gevent.spawn(socket.gethostbyname, host) for host in hosts]

gevent.joinall(jobs, timeout=5)

for job in jobs:
print(job.value)

3armycruTe porpammy ¢ omotibio Python 2:

$ python2 gevent monkey.py

66.6.44.4
74.125.192.121
78.136.12.50

Ucnosnb3oBanue gevent MOXKeT HECTU TOTEHITMATBHYIO ONACHOCTh. Kak 1 B ciiyyae
¢ J000# IPyToii CUCTEMOI, OCHOBAHHOM Ha COOBITHIX, KaK/blil MCIIOJHSIEMbI BaMK
(parMenT Koza A0JKeH ObITh OTHOCUTENILHO ObICcTpbIM. HecMoTps Ha TO UTO KO, KOTO-
PBIil BBIIOJTHSIET MHOTO paboThl, He OJIOKUpYyeTcst, OH OyeT paboTaTh MEIJICHHO.

Cama uzest monkey-patching sacrasiisier HepBHHUUATh HEKOTOPBIX Jifoeil. HeemoTpst
Ha 3TO, MHOTHE KPYITHbIE caliThl Bpojie Pinterest ncmosib3yioT gevent /17151 3HAYNTETbHO-
0 YCKOPeHMs ¢Boeil paboThL. Mcnoab3yiite gevent cTporo 1o HazHayeHuIo, Kak TadJier-
KU TIO PEIIEeNTYy.

CyLLeCTBYIOT ABa APYrvX NMOMysipHbIX (hpeiiMBOpKa, OCHOBaHHbIX Ha cobbiTusix, — tornado (http://
www.tornadoweb.org/) n gunicorn (http://gunicorn.org/). OHu nomoratoT obpabaTbiBaTb COOLITUSA
Ha HW3KOM YPOBHE, @ Takoke NPeaoCTaBsoT BbICTPbIN BeG-cepBep. VX CTOUT pacCcMOTPETb, eCn
Bbl XOTUTE CO3AaTb BbICTPLIN CaiiT, He NPUMEHSISt TPAAMLIMOHHLIE BEG-cepBepbl Bpoae Apache.
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twisted

twisted (http://twistedmatrix.com/trac/) — 9T0 aCHHXPOHHBIN (HPEHMBOPK 1JisT PabOTHI
C CeTsMM, YIpaBaseMblil coObITusAMM. B mogkmovaere GyHKINM K COOBITUAM BpPOJE
NOJTyYeHs JAHHBIX MM 3aKPBITUST COEANHEHN, U 9TH (DYHKIIMY BBI3BIBAIOTCS, KOT/IA
cobpiTHE carydaeTcst. ITH HYHKIUK Ha3bIBAIOTCsT (DYHKIUSAMU 0OPATHOTO BBI30BA, U €CJIH
BBI y7Ke MIUCATIM KOJ[ Ha I3bIKe JavaScript, OH MOKET 0Ka3aThest BaM 3HaKOMbIM. Ecuii jke
OH JIUISl BAC B HOBUHKY, TO MOKET MIOKA3aThCSI BBIBEPHYTHIM HaM3HaHKy. HexoTophiM
paspaboTYNKaM MOKET OKa3aThCsl TPYAHEE MOIEPKUBATH KO, OCHOBAHHBII Ha (DyHK-
1UsIX 0OPATHOTO BBI30BA, [0 MEPE POCTA MPUIOKEHUSI.

Kaxk u gevent, twisted ere #e 6611 mopruposat Ha Python 3. B atom paszesie Mbl
Oy/1eM NCTIOIB30BATh YCTAHOBIMK M MHTEPAKTUBHBINA nHTepriperatop Python 2. Uto6sr
YCTAHOBUTH (HPEIMBOPK, BBEUTE CJEAYIONLYI0 KOMAH/LY:

$ pip2 install twisted

twisted — 9T0 KpPyIIHBIIT MAKeT, KOTOPBIiT MOIEPKUBACT MHOKECTBO HHTEPHET-TIPO-
Tok0JI0B Ha 6aze TCP u UDP. /It KpaTKOCTH MBI PACCMOTPUM HeOOJIBIINOH cepBep
U KJIMEHT, co3/1aHHble Ha Oase npuMepos juid twisted (http://bit.ly/twisted-ex). CHauaa
paccMoTpuM cepBep, knock_server . py (obparuTe BHUMaHue Ha cuHTakcuc Python 2 st
byuxmmm print()):

from twisted.internet import protocol, reactor
class Knock(protocol.Protocol):
def dataReceived(self, data):
print 'Client:', data
if data.startswith("Knock knock™)
response = "Who's there?"
else:
response = data + " who?"
print 'Server:', response
self.transport.write(response)
class KnockFactory(protocol.Factory):
def buildProtocol(self, addr):
return Knock ()
reactor.1istenTCP(8000, KnockFactory())
reactor.run()

Terepn B3T/IsSTHEM Ha eTO BEPHOTO KOMITAHBOHA, knock_client.py:

from twisted.internet import reactor, protocol
class KnockClient(protocol.Protocol):
def connectionMade(self):
self.transport.write("Knock knock™)
def dataReceived(self, data):
if data.startswith("Who's there?"):
response = "Disappearing client"
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self.transport.write(response)
else:
self.transport.loseConnection()
reactor.stop()
class KnockFactory(protocol.ClientFactory):
protocol = KnockClient
def main():
f = KnockFactory()
reactor.connectTCP("Tocalhost", 8000, f)
reactor.run()
if _name_ =="'_main_":
main()

Cuayasia 3a1rycTuM cepsep:

$ python2 knock_server.py
[Torom — KIMEHT:
$ python2 knock client.py
CepBsep 1 KJIMEHT 0OMEHUBAIOTCS COOOIIEHISMM, U CEPBEP BBIBOIKT BECh AUAJIOT:

Client: Knock knock

Server: Who's there?

Client: Disappearing client
Server: Disappearing client who?

Harir kjineHT-1y THUK 3aBepinaeT paboTy, OCTaBJIsIst cepBEP KAaTh yIapPHOH perr-
JIUKH.

Ecom BbI X0THTE 326paThest B 1e6pH, TOMPOOYIiTe 3aIyCTUTD IPYTHE TPUMEPBI 3 €r0
JIOKYMEHTAITUH.

asyncio

Henasuo T'Bujo Bar Poccym (1oMHETE €r0?) Haual 3aHUMAThCS IPOOJIEMON KOHKYPEH-
iuu B Python. ¥ MHOrux makeToB ObLT COOCTBEHHBIN ITUKJI COOBITHIA, ¥ KAsKIbIiT 13 HITX
xoTeJt ObITh €IMHCTBEHHBIM. Kak MOTYT IPUMHUPHUTHCSI MEXaHU3MbI Bpoe GYHKIUIT 06-
pPaTHOTO BBI30BA, 3€JIEHBIX MOTOKOB U Ap.? Ilociie mpoao/KUTENbHBIX TUCKYCCUI OH
MIPEJIOKIUI Pelienne: Moyt asyncio (ot Asynchronous IO Support Rebooted — acun-
XpOHHAaS TO/IeP;KKa BBOIAa-BBIBOIA, http://bit.ly/pep-3156) mox KomoBBIM TMeHeM Tul1p.
On nogsuiicst B Python 3.4 mox umenem asyncio. Temneps ske OH IpeaiaraeT MUK co-
OBbITUI, KOTOPBII COBMECTUM ¢ twisted, gevent u ApyruMy aCUHXPOHHBIMU METOAAMM.
[Lesb ero co3gaHms 3aKI049aeTCsa B TOM, YTOObBI IIPEJ0CTaBUTh CTaHIaPTHBIN, YMCTHII,
oTJaKeH bl acuaxponublii API. Bbl cMoskeTe Hab/04aTh 32 TEM, KaK OH PaCLIUPSETCS,
B Oyayumx penusax Python.
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Redis

[IpuBesieHHBIE paHbIITe TPUMEPBI KOJIA O MBIThE ITOCY/IBI, T/IE UCII0TB30BAIICH ITPOIIECCH
WJIH TIOTOKH, 3aIyCKAINCh HA OJHON MaiuHe. PaccMoTpuM elile OiuH MOX0/] K Peasiu-
3aIlUu Ovepesieil, KOTOpble MOTYT 3aIyCKaThCs HA OJHOW MallliHe WA BO BCEH CETH.
Jlaxke HeCMOTPST Ha HAIMUME HECKOJBKUX TPOTIECCOB U/UJTU TTOTOKOB, MHOT/A OJTHOM
MAITUHBI HEJJOCTATOYHO. BbI MOJKeTe CUUTATh ITOT PA3aes MOCTIHKOM MEXKIY KOHKYPEH-
el Ha OJIHON MalIuHe U KOHKYPEeHIIneH Ha HeCKOJIbKNX MaIlTiHaX.

YT00bI 3aITyCTUTH TPUMEPBI U3 9TOTO Pas/iesia, BaM Hy:keH cepsep Redis u ero Moy b
1t Python. Yro6bl y3Hath, Kak UX cKauaTh, oOpaTuTech K pasaeny «Redis» riassr 8.
B s10ii riaBe Redis ucronbayercs kak 6asa JaHHBIX. 34€Ch K€ MBI PACCMOTPHM Ty €TI0
rpaHb, KOTOPast paboTaeT ¢ KOHKYPEHIIHEIL.

CoszaTh ouepeb MOKHO ¢ toMotibio crrcka Redis. Cepsep Redis paboraer Ha oxHoit
MallHe, Ha KOTOPOI MOTYT OBITH 3aITyIIEHbI 1 KIUEHTHI. BOBMOJKHO TaKsKe, 4UTO HUKaK1e
KJIMEHTBI HA Hell He 3aITyCKAIOTCsI, & OCTAIbHBIE MAITUHBI TIOJIYYAIOT IOCTYI K CEPBEPY
no ceru. B o6om ciyuae kinmeHT 061aerest ¢ cepBepoM ¢ moMoibio mpotokosa TCP.
OpuH WK HECKOJIBKO KINEHTOB-TIPOBAIEPOB MOMEIIAIOT COOOIIEHS B KOHETT CITHCKA.
OpMH WM HECKOJIBKO KJIMEHTOB-PA0OTHUKOB HAOMIONAIOT 32 CIIUCKOM U UCITOJIB3YIOT
orepanuio «OJIOKUPYIOIee BhITATKUBAHNE. ECIIH CIIMCOK MYCT, TO BCE OHU ITPOCTO TIPO-
BOJSIT BpeMst BIycTyto. Kak TOJBKO MOSIBIISIETCST COOOIIEHE, €T0 MOIydaeT MePBbIi
JKeJTaIuil pabOTHUK.

Kak u B ipezipIiyIeM npuMepe, OCHOBAHHOM Ha MPOIleccax U MOTOKaX, Ko (haiiia
redis_washer.py TeHepUpYeT MOCJIeI0BATENbHOCTD TIOCY/IbL:

import redis
conn = redis.Redis()
print('Washer is starting')
dishes = ['salad', 'bread'. 'entree', 'dessert']
for dish in dishes:
msg = dish.encode('utf-8")
conn.rpush('dishes', msg)
print('Washed', num)
conn.rpush('dishes’, 'quit")
print('Washer is done')

[T1KJI reHepUPYET YeThipe COOOIIEH S, COAePIKalle Ha3BaHUS TAPEJIOK, 32 KOTOPbI-
MU CJIEYIOT (PpHHAJIbHBIE COOOIIEHMsI, KOTOPbBIE COoJep:KaT ¢JI0Bo quit. Kaxmoe coobuie-
Hue 100aBIIsIeTcs B CIIUCOK Tapesiok Ha cepsepe Redis 110 HpUHIUILY, CXOAHOMY € IIPHH-
rumamu Python.

Kaxk ToJIbKO mepBasi Tapejika ToToBa, B paboTy Berynaer Koz (aiiia redis_dryer.py:
import redis

conn = redis.Redis()
print('Dryer is starting')
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while True:
msg = conn.blpop('dishes")
if not msg:
break
val = msg[1].decode('utf-8")
if val == 'quit':
break
print('Dried’, val)
print('Dishes are dried")

ITOT KOJI OKUIAET TIPUXO/A COOOIIEHIIT, YbUM TIEPBBIM TOKEHOM SIBJISIETCS CJIOBO
dishes, 1 BBIBOAUT COOOIIEHIUE KayKI0U BBICYIIIEHHOM Tapesiku. OH ITOAYMHSETCST COO0IIe-
HUIO quit, 3aBepImas [UKJIL.

3arycTuTte cHavaja CyIAIbITNKa, a 3aTeM MoinKa. C TOMOTIBIO CUMBOJIA & B KOH-
11€ KOMaH/Ibl MBI 3aITyCKaeM TIePBYIO POrpaMMy B (DOHOBOM peKUMeE, OHA MTPO0JIKAET
paboTaTh, HO OOJIbIIIE HEe TPUHIUMAET KOMaH/IbI C KJTaBUATYPbI. DTO paboTaeT JJist orepa-
uoHHBIX cucreM Linux, OS X u Windows, 0JHaKO BbI MOKETE MMOJYYUThH PasHbIe pe-
3yJIbTATHI B cJenytonieil cTpoke. B Hamem ciaydae (OS X) aTuM pe3ysibTaToM SIBJSETCS
HekoTopas wHhopMaIus o (GOHOBOM Ipoliecce CYMHIbINKA. Jlamee MbI 3amycKkaeM
poliece MOMIINKa Kak 0ObIYHO (Ha TepefiHeM Ijiane). Bbl yBUAKMTE CMEITAHHYO BbI-
XOHYI0 UH(POPMAITUIO JIBYX MTPOIECCOB:

$ python redis dryer.py &
[2] 81691

Dryer is starting

$ python redis_washer.py
Washer is starting

Washed salad

Dried salad

Washed bread

Dried bread

Washed entree

Dried entree

Washed dessert

Washer 1is done

Dried dessert

Dishes are dried

[2]+ Done python redis_dryer.py

Kak Tos1bK0 nieHTH(hOUKATOPBI TTOCYIbI HAYMHAIOT TPUXOAUTD OT MOMIITIKA, HAIII TPY-
JIOJIFOOUBBIE TIPOTIECC CYHIMTIBIIKA HAUMHAET MX 00padarbiBatTh. Kaskipiit naeHTHhUKATOD
MOCY/IbI, 32 UCKJIIOUEHNEeM (PUHAIBLHOTO KOHTPOJIbHOTO 3HAUEHUS, SBJIIETCS YUCIOM W3
cTpoku quit. Korza nporecce cynmmiibiiuka cCauTaeT aToT uieHTu(uKaTop quit, ou 3aBep-
1raet paboTy, TOCJIe Yero B TEPMUHAT BHIBOJIMTCSI €Ille HEMHOTO HH(OpMaImu 0 (GOHOBOM
rporiecce (TakKe 3aBUCUT OT CUCTEMBI ). BbI MOKeTe NCTI0/Ib30BATh KOHTPOJIBHOE 3HAUCHUE
(HEKOPPEKTHOE 3HAYEHHE ), UTOOBI YKA3aTh HA YTO-TO OCOOEHHOE B TIOTOKE IAHHBIX — B Ha-
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IIeM cJIydae Mbl TOBOPUM, YTO 3aKOHYMJIM PaboTy. B IIPOTUBHOM cilydyae HaM IPUAETCS
106aB/IATH OOJIbILE IPOrPAMMHOMN JIOTHKHI HAIIOA0OUE CIIeLYIONIEN.

O 3apaHee OTrOBOPUTDH HEKOTOPOE MaKCUMaJIbHOE KOJIMYECTBO IMOCY/IBL, YTO TaKKe 6y11€T
ITOXO0JKE€ Ha KOHTPOJIbHOE 3HAYCHUE.

O BpImOMHATD HEKOTOPYIO CHEL[I/Id)I/I‘{eCKyIO KOMMYHUKAIIUIO BHE TTOTOKA /TaHHBIX
MEKY IpOoIeCCaMm.

O 3asepuiarh paboTYy 110 POIIECTBUU KAKOTO-TO BPEMEHH, €CJIH JaHHBIX HE TOCTYIIAJIO.
BreceMm erite HeCKOJIBKO U3MEHEHN .
O CozmaauM HECKOIBKO TIPOIECCOB-CYIIHITBIIUKOB.

O 3acraBuM HX 3aBepHIaTbCsA 110 IMMPOIIECTBUN HEKOTOPOTO BPEMEHHU, €CJIN JaHHbIX
HE MTpUXoanJIo.

Hoswriit daiin redis_dryer2.py:

def dryer():
import redis
import os
import time
conn = redis.Redis()
pid = os.getpid()
timeout = 20
print('Dryer process %s is starting' % pid)
while True:
msg = conn.blpop('dishes', timeout)
if not msg:
break
val = msg[1].decode('utf-8")
if val == 'quit":
break
print('%s: dried %s' % (pid, val))
time.sleep(0.1)
print('Dryer process %s is done' % pid)
import multiprocessing
DRYERS=3
for num in range(DRYERS):
p = multiprocessing.Process(target=dryer)
p.start()

3amycTuM MPOIECCh CYNTUIBITMKOB B (DOHOBOM peXUMe U MPOIeCC MOMIINKA Ha
nepeHeM TITaHe:

$ python redis_dryer2.py &
Dryer process 44447 is starting
Dryer process 44448 is starting
Dryer process 44446 s starting
$ python redis washer.py



316 naBa 11. KOHKypeHUMs 1 ceTn

Washer is starting
Washed salad

44447 dried salad
Washed bread

44448 dried bread
Washed entree

44446 dried entree
Washed dessert
Washer 1is done
44447 dried dessert

OnuH rporecc CymuIbIUKa CYUThIBaeT MAeHTU(MUKATOP quit U 3aBepiiaer paboTy:
Dryer process 44448 1is done

[Tocae 20 cekyn ApyTHe MPOIECChI-CYMUIBIIMKN TTOTyYaloT 3HayeHre None OT BbI-
30Ba b1pop, UTO yKa3bIBAeT Ha TO, YTO OHU 3aBEPIIUINCH 110 TatiMepy. OHU BBIBOJISIT CBOM
HocJieiHIe COOOIEHUST 1 3aBEPIIAIOTCSI:

Dryer process 44447 is done
Dryer process 44446 1is done

[Tocre Toro Kak mocaeaHmIit TIOATIPOIECC-CYHMUJIBIITUK 3aBEPIIACTCA, 3aKaHYNBACTCA
1 OCHOBHas IporpaMma-CytnJabIUK:

[1]+ Done python redis_dryer2.py

NMomumo ouepenemn

C yBejmueHneM 4ucaa paboTaoNIUX 9J1eMEHTOB [TOBIIIAETCI BEPOSITHOCTh TOTO, YTO
YTO-TO MOJKET TIOMEIIaTh paboTe Halllero KoHnseiiepa. Eciii Ham Hy/KHO TOMBITH TTIOCY/LY
nocJie 6aHKeTa, XBaTUT JIA HaM paboTHUKOB? YT, €C/IM CyNINIBIINKI HAIBIOTCS 10 Yep-
tukoB? Yro, ecim 3abbercs pakosuta? OX ysk aT1 1pobJieMbi!

Kax sxe cripaBuThest ¢ Takumu mpobaeMamu? K cuacTbio, BaM JIOCTYITHBI HEKOTOPbIE
MIPUEMBI.

O 3amyctuth u 3a66Th. [IpocTo nepeaasaiite 06paboTaHHbIE OGBEKTHI TAbIIE U He
3a60ThTECh O MOCJAEACTBUSIX, JaKe €CJIH PSIIOM HUKOTO HET. ITOT MOAXO/ IIOX0K Ha
cOpachIBaHUE TIOCY/IbI HA TOJL.

O 3amnpoc — orBer. MoMINUK MoIyvyaeT MOATBEPKIEHNE OT CYNIUIBINNKA, a CYITUITb-
MUK — OT TOTO, KTO OTKJIQ/[BIBAET TIOCY/y B CTOPOHY. Bce aTO BBITIOTHSAETCS /TS
KaXKJI01 TapesKu.

O PerynupoBatue Harpysku. ITOT TIPHEM YKa3bIBaeT CaMOMY OBICTPOMY PabOTHUKY
[PUTOPMO3HTb, €CJIU OJUH M3 PaOOTHUKOB, CTOSIIUX TI0C/IE HETo, He IMOCIeBaeT
3a HUM.

B peasbHbIX cHCTEMax BaM HYKHO BHUMATEILHO CJIEIUTH 32 TEM, 4T0ObI Bee paboT-
HUKH YCIIEBAJIN 3 TIPE/JIOKEHNUEM, B TPOTUBHOM CJIyYae BbI YCJBIIIUTE 3BYK ObIOIIeHCs
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nocyapl. Bol Moskere 106aBUTh HOBbIE 3aa4l B CIIMCOK OKUAAHUS, a KaKOH-HUOY b
nporecc 6yIeT 10CTaBaTh U3 ITOTO CIIUCKA MOCAE/IHee COOOIEHIE M MOMEIATh B CITUCOK
obpaborku. Korga coobienne Gyner obpaborano, ono OyzeT yaajleHo U3 CIucKa o0-
paboTKu 1 106aBAEHO B CIMCOK 3aBEPIIEHHbBIX 3a/a4. ITO TIO3BOJINT BaM y3HATh, KAKHE
3ama4u ObLIM IIPOBAJIEHbI MJIM 3aHMMAIOT CJMIIKOM MHOTO BpeMeH. Bbl MokeTe caenath
3TO CaMOCTOATENBHO ¢ TToMOIIbI0 Redis mim MCImomb3oBaTh cucteMy, KOTOPYIO KTO-TO
HaIMCcaJ ¥ IIPOTECTUPOBA 10 Bac. Hekoropere ocHoBanHble Ha Python makersr pra
paboThl ¢ ouepeaaMu (4acThb M3 HUX UCHOJIb3YI0T Redis) mo3Bo/isior y106HO yIpaBasTh
IIPOLIECCOM.

O Celery. Haaror maket crout o6patuth BHuMaHue. OH MOKET BBITTOJIHSITH PACIIPE/Ie-
JIEHHbIE 3a/[a4l KaK CHHXPOHHO, TaK 1 aCHHXPOHHO, FICIIOJIb3YsI PACCMOTPEHHbBIE HAMU
MmeTozbl: multiprocessing, gevent u zp.

O thoonk. tor maker cospan Ha 6ase Redis, OH O3BOJIIET UCIOIB30OBATH OUEPENU
3a/a4 ¥ MEXaHU3M MyOJUKAIUU-TIOAIUCKN (3TOT MEXaHU3M OyJIeT PacCMOTPEH
B CJIE/LYIOIIEM Pas/ieJie).

QO rq. 910 6ubaMoTeka Python mst ouepeneil 3agay, oHa Takke ocHoBaHa Ha Redis.

O Queues. ITOT cAT MpeIATaeT MOYIACTBOBATD B IUCKYCCUU O TIPOTPAMMHOM 06ec-
HeYeHun JJIs CO3JaHUsI ouepeieil, Kak HallmcaHHoOM Ha Python, Tak u uHoMm.

Cetn

Korja MbI rOBOpMIIN O KOHKYPEHITUHU, TO PACCMATPUBAJIN TOJBKO BOIIPOCHI, CBSI3AaHHBIC
¢ BpeMeHeM, — pellleHus U1l O/IHOI MallluHbl (IIPOIIECCH, IIOTOKH, 3eJIeHbIe TIOTOKN).
MpbI Takke KpaTKO KOCHYJINCh HEKOTOPBIX PellleHnii, KOTOPble MOTYT OXBaThIBaTh BCIO
cetb (Redis, ZeroMQ). Temepsb xe paccMOTPUM PabOTY € CETAMU 1 PACIIPEAETICHIE Bbl-
YUCJEHUN B TIPOCTPAHCTBE.

LLIa6,10HbI

CereBble MPUIOKEHMS] MOJKHO CO3/IaTh Ha OCHOBE HEKOTOPBIX ITPOCTHIX MIa0JI0HOB.

CaMbIM PacIpoCTPaHEHHBIM IMA0JTOHOM SIBJISIETCST «3AMTPOC — OTBET», TAKIKE U3BECT-
HBII KaK KJIUeHT-cepBep. DTOT MmabsoH paboTaeT CMHXPOHHO: KJIUEHT OKKIaeT OTBETa
cepsepa. Bbl Bue M MHOKECTBO IIPUMEPOB UCIIOJIb30BaHKs TAKOIO abIoHa B 9TOI
kuure. Bam 6paysep — 910 Takke kiveHt, genatomuiit HTTP-3anpoc k Be6G-cepsepy,
KOTOPBIT BO3BpAIAeT OTBET.

Eie ogHuM pacinpocTpaHeHHbIM MAOJIOHOM SABJISETCS «Pa3BETBJIEHUE HA BbIXOAE»:
BBI OTIIPABJISIETE JaHHble JI0OOMY ZOCTYIIHOMY PaOOTHUKY 13 IIyJa mpoieccos. [Ipu-
MEPOM SIBJISIETCST BeO-cepBep, PacloIOKeHHBIN 3a 6aTaHCUPOBIUKOM HATPy3KH.

HpOTI/IBOHOJIO}KHOCTbIO 9TOTO IHa6JIOHa ABJIAETCA LHa6JIOH «pa3BE€TBJIEHME Ha BXO-
Jie>: BbI IPMHKUMAETE JaHHbIe M3 OJHOTO Wi 60Jiee HCTOUHUKOB. IIpruMepom saBisieTcst
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PErucTpaTop, KOTOPbIN IPUHIMAET TEKCTOBbIE COOOIEHNUST OT HECKOJIBKUX IIPOLIECCOB
1 3aITMChIBAET WX B €JMHBIN (haiis KypHasa.

Ettte ois mrabJioH OX0K Ha Pario- WK TeJIeNepeadn, OH Ha3bIBACTCs «ITyOIIKa-
1M — HOAIKCKa», uian pub-sub. B pamkax storo mabsona ny6aMkarop paccbliaer
naHHbe. B IpocToil cucteMe nx mosrydat Bee moanucyuku. OHaKO 3a9aCTyTO TMOITHC-
YUKW MOTYT YKa3aTh, YTO OHU 3aNHTEPECOBAHBI TOJBKO B ONIPEEIEHHBIX THITAX JaHHBIX
(Takue THIIbI YACTO HA3BIBAIOTCI TEMaMu), U IyOJIMKATOp OyAeT OTIIPABJISTH TOJbKO
Takyto uHpopmaiio. [ToaToMy, B oTinune oT mabJoHa «pasBeTBIeHUE Ha BXOJIE», 3a-
JQHHBIH (PparMeHT TaHHBIX MOKET TTOJIYIUTh O0JIee YeM OJIIH OAMICUYUK, Ecim Ha TeMy
He HOJIINCAJICS HUKTO, IaHHbIe OYyT IPOUTHOPUPOBAHDI.

Mopaenb ny6mkaumMn-noanucKu

Mogenb myGanKaMu-TOAIIMCKN He SBJISIETCS 0YepPeiblo — 9TO IMUPOKOBENaTe I bHast
cucrema. Onun (1 6oee) mpouecc nybaukyer coobuenus. Kaskaplii nporecc-1os-
MICYMK YKa3blBaeT, COOONIEHHsT KAKOTO TUIIA OH XOYeT MoJydaTh. Komms Kaxmoro co-
00IIeHNsT OTIIPABAAETCA KakA0MY HMOAIMCYNKY, yKasasmemy 9ToT Tui. [Toatomy
HEKOTOpOE cool1eHe MOKET ObITh 00paboTaHO OAHAKIbL, OOJIEe YeM OHAKIbI UK
HU pasy. Kakapril myOimuKaTop MpoCTO BHIMOJNHSET PACCHUIKY U HE 3HAET, KTO — €CJIU
TaKOBbIE €CTb — €I0 CJIyLIAET.

Redis

Bol MoskeTe co3paTh ObICTpYIO cricTeMy pub-sub ¢ ucnonbsosanunem Redis. ITy6aukaTop
co3aeT COOOIEHNsT, MMEIOIINE TeMY M 3Ha4€HUe, a MOAMMCYMKN YKa3bIBAIOT, KaKUe
TEMBI OHU XOTST TIOJYYaTh.

Taxk BoirstuT yoankarop redis_pub.py:

import redis
import random
conn = redis.Redis()
cats = ['siamese', 'persian', 'maine coon', 'norwegian forest']
hats = ['stovepipe', 'bowler', 'tam-o-shanter', 'fedora']
for msg in range(10):
cat = random.choice(cats)
hat = random.choice(hats)
print('Publish: %s wears a %s' % (cat, hat))
conn.publish(cat, hat)

Kaskmast rema mipeictaBiisier coO0i TIOPO/Ly KOTa, a COIYTCTBYOIIee 3HAUCHIE — BUJL
IIJIAIIBI.
Tax BeirAAUT oAnIUCYUK redis_sub.py:

import redis
conn = redis.Redis()
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topics = ['maine coon', 'persian']
sub = conn.pubsub()
sub.subscribe(topics)
for msg in sub.listen():
if msgl'type'] == 'message’:

cat = msg[ 'channel']

hat = msg[ 'data"']

print('Subscribe: %s wears a %s' % (cat, hat))

HOJ:[HI/IC‘{I/IK ITOKa3bIBA€T, YTO OH XOYE€T IMPUHNUMATDH COO6U_[6HI/IH O KOTaXx IMOPOJbI
'mainecoon' u 'persian’ u HuKakux aApyrux. Meron 1isten() Bo3paiaer cioBaps. Eciin
OH MMeeT THTI 'Message’, 9TO 3HAYNT, YTO OH OBLT OTTIPABJIEH TyOIUKATOPY U COBMAIAET
¢ HammMu kpuTepusiMu. Kirtog 'channel' — aTo Tema (1mopojia Kota), a katou 'data’ co-
JepskuT coobuienune (LLsa).

Ecomt BBl cHavasma 3amycTuTe myGarKaTop, KOTOPOTO HUKTO He OY/ET CyIIaTh, OH
GyJIeT OX0K Ha MUMA, KOTOPBII yas B jiecy (M371aCT Jiv OH 3BYK?), TI09TOMY CHavasa
3allyCTHUM IIOAIINCYNKOB:

$ python redis_sub.py

3arewm samyctum my6aukarop. OH OTIIPABUT JECATH COOOIIEHMIA, 8 3aT€M 3aBEPIINT
pabory:

$ python redis_pub.py

PubTlish: maine coon wears a stovepipe

PubTlish: norwegian forest wears a stovepipe
PubTlish: norwegian forest wears a tam-o-shanter
Publish: maine coon wears a bowler

Publish: siamese wears a stovepipe

Publish: norwegian forest wears a tam-o-shanter
PubTlish: maine coon wears a bowler

PubTlish: persian wears a bowler

Publish: norwegian forest wears a bowler
Publish: maine coon wears a stovepipe

IToanucunka UHTEPECYIOT TOIBKO JBE TTOPOBI KOTOB:

$ python redis_sub.py

Subscribe: maine coon wears a stovepipe
Subscribe: maine coon wears a bowler
Subscribe: maine coon wears a bowler
Subscribe: persian wears a bowler
Subscribe: maine coon wears a stovepipe

Mol He yKa3aJu HOAIMUCYUKY 3aBEPIIUTH PabOTY, IIO3TOMY OH BCE EII[E JKET CO00IIIe-
Huit. Ecin BB mepesamyctute myGauKaTop, MOANMCYUK MOJTYYUT €llle HECKOJIBKO CO-
001IIeHN U BBIBE/ICT UX HA HKPAH.
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Bor mozkere CO3/1aTb 11060e KOJIM4ecTBO IIO/IIIMCYNKOB 1 Hy6]II/IKaTOpOB. Ecim I
KaKoOTO-TO COO6H.[€HI/IH IIO/IITMCYMNKa HE HaﬁHETCH, OHO IIpOoImaJZeT C cepBepa Redis.
Ho ecnan mognucuamkn €CTb, COO6HI€HI/I€ OCTAHETCA Ha CcepBepe, IMoKa BCe MOAINCUNKN
He 11oJ1y4darT €ero.

ZeroMQ

[Tomuwnte cokerst PUB 1 SUB ot ZeroMQ, KOTOpBIE MBI BUJIEIA HECKOJIBKO CTPAHMII
Haza/? Onu npeiHa3HaveHbl UMEHHO JIJ1d 9TOT0. Y ZeroMQ HeT IeHTpaIbHOTO cepBepa
MO9TOMY KasKBIH Ty6IMKATOP THIIET BCeM monucyrkam. [lepernuiinem Hatr mpumep
st ZeroMQ., TTy6uikarop zmg_pub. py BBITJISIIUT TaK:

import zmq
import random
import time
host = '*'
port = 6789
ctx = zmqg.Context()
pub = ctx.socket(zmg.PUB)
pub.bind('tep://%s:%s" % (host, port))
cats = ['siamese', 'persian', 'maine coon', 'norwegian forest']
hats = ['stovepipe', 'bowler', 'tam-o-shanter', 'fedora']
time.sleep(1)
for msg in range(10):
cat = random.choice(cats)
cat_bytes = cat.encode('utf-8")
hat = random.choice(hats)
hat_bytes = hat.encode('utf-8")
print('Publish: %s wears a %s' % (cat, hat))
pub.send multipart([cat bytes, hat bytes])

OGparuTe BHUMaHIE Ha TO, KaK B 3TOM Kojie ucmosbayercst koauposka UTF-8 mist
TEeMbI U CTPOKH 3HAYEHUST
Daiir moAMcuYnKa Ha3bIBAETCST ZMA_Sub . py:

import zmgq
host = '127.0.0.1"
port = 6789

ctx = zmq.Context()
sub = ctx.socket(zmq.SUB)
sub.connect('tep://%s:%s' % (host, port))
topics = ['maine coon', 'persian']
for topic in topics:
sub.setsockopt (zmq.SUBSCRIBE, topic.encode('utf-8"))
while True:
cat_bytes, hat bytes = sub.recv_multipart()
cat = cat bytes.decode('utf-8")
hat = hat bytes.decode('utf-8")
print('Subscribe: %s wears a %s' % (cat, hat))
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B 2TOM KOji€ MBI [IOJNKCHIBAEMCS Ha JBa PasHbIX OANTOBBIX 3HAYEHUS: [IBE CTPOKU
u3 topics, 3akoaupoBanHbie ¢ momotnibio UTF-8.

TO MOXET MOKa3aTbCsl HEMHOrO 3anyTaHHbIM, HO €C/W Bbl XOTWUTE MOAMKUCHIBATLCS Ha BCE TEMbI,
TO HY)KHO MOANMCaTbCs Ha MyCTylo CTPOKY 6aliToB ' . EC/IM Bbl 3TOrO He CAenaeTe, TO He Mosy-
yuTe HUYero.

OG6paTuTe BHUMAHIE Ha TO, UTO B IyOJIMKaTOPE MBI BbI3bIBaeM MeTozt send multipart(),
aBHoAmcYrKe — recv_multipart(). 9To O3BOJISAET HAM OTIIPABJISATH MHOTOKOMITOHEHT-
HBIE COOOIIEHUST 1 NCTTOJIb30BATH MEPBYIO YACTH KAK TeMy. M bl TAaKKe MOKEM OTIIPABUTh
TeMy ¥ COOOIIeHNe KaK MPOCTYIO CTPOKY WJIH CTPOKY GANTOB, HO TOXOJ, TI€ KOTHI
T TIJISITIB PA3/IESIEHBI, KAKETCsT 60Tee YMCThIM.

3arycTuTe MOATNCYUK:

$ python zmg_sub.py

3amnycrure mybakaTop. OH HEMEIJIEHHO OTIIPABUT AeCATh COOOIIEHN, a 3aTeM 3a-
BepIIUT paboTy:

$ python zmq_pub.py

Publish: norwegian forest wears a stovepipe
Publish: siamese wears a bowler

PubTlish: persian wears a stovepipe
Publish: norwegian forest wears a fedora
Publish: maine coon wears a tam-o-shanter
PubTlish: maine coon wears a stovepipe
Publish: persian wears a stovepipe
Publish: norwegian forest wears a fedora
Publish: norwegian forest wears a bowler
Publish: maine coon wears a bowler

[Moamucunk BBIBE/IET Ha 9KPaH BC€, YTO OH 3alIPOCHJI 1 ITOJIYYNJI

Subscribe: persian wears a stovepipe
Subscribe: maine coon wears a tam-o-shanter
Subscribe: maine coon wears a stovepipe
Subscribe: persian wears a stovepipe
Subscribe: maine coon wears a bowler

Apyrve MHCTPYMEeHTbl AN OpraHu3auum nogxoaa
ny6nnkaumMmn-noanmucKu
Bam MOTYT IIPUTOIUTHCA CJACAYIOMNE CChIIIKN.

O RabbitMQ, 9to mmupoko ussecTHbI Gpoxep coodbuiennii, Python API mia nero na-
sbiBaercs pika. O6parurech K gokyMeHTauu i pika (http://pika.readthedocs.org/)
1 00yueHIto paboTe ¢ MexaHu3MOoM Iy mKarn — noanucku (http://bit.ly/pub-sub-tut).

O pypi.python.org. B mpaBoM BepxHeM yIily OKHA HOUCKA BBeAUTE pubsub, 4ToOBI Haii-
T nakeTsl 1y Python Bpose pypubsub (http://pubsub.sourceforge.net/).
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O Pubsubhubbub. 3tor iporoko co ciaaKo3ByUYHBIM UMEHEM [IO3BOJISIET HOANUCYM-
KaM 3aperucTpupoBarh (GyHKIMK 0OpaTHOTO BbI3oBa Jis mybmukatopos (https://
code.google.com/p/pubsubhubbub/).

TCP/IP

Mbt 6pojtiiH 110 oMy PaBOTBI € CETSIMU, TPUHUMAS 38 TAHHOCTb, YTO BCE, UTO HAXOUT-
cs1 B mojiBasie, paboTaeT KOpPeKTHO. Tereph 3aryisiHeM B TTOABaJ 1 TOCMOTPYM Ha TIPO-
BOJIa U TPYObI, G1arofapst KOTOPBIM HaBEPXY Bce paboTaerT.

M HTepHeT 0OCHOBAH HA TPABUJIAX, TT0 KOTOPBIM CO3/IAI0TCS COCAMHEHS, HAET OOMEH
JIAHHBIMU, 3aKPBIBAIOTCS COEIMHEH s, 00PabaThIBACTCS UCTEUECHUE CPOKA ICHCTBUS W T. /I,
ITHU MTpaBUJIa HA3bIBAIOTCA IIPOTOKOJIAMMU, M OHU YTIOPSZ0YEHbI B cyiou. [lesib cytecTBo-
BaHUS CJIOEB 3aKJIIOUAECTCS B TOM, YTOOBI aTh IIyTh UHHOBAIUSIM U aJbT€PHATUBHBIM
crocobaM BBITTOJTHEHHS 3a/1a4. Bbl MOJKeTe [IeJIaTh BCe UTO YTOAHO B PAMKAaX OIHOTO CJIOSI
IO TeX TIOP, TOKA CJEIYEeTe COTIANIEHISIM, CBA3aHHBIM ¢ paboToil ¢ 6oJee HU3KUME
1 6oJiee BBICOKUMU CJIOSIMIL.

Camblii HUKHUI CJION YIIPABJISIET TAKUMU ACIIEKTaMU, KaK 3JIeKTPUYECKUEe CUTHAJII,
Kayk/IbIii GoJtee BhICOKMI ciolt Gasnpyercst Ha HuKHUX. [[pUMEpPHO B cepeiiHe HAXO/UT-
cs csoit IP (Internet Protocol, uHTepHET-IIPOTOKOJ), HAa KOTOPOM OIIPEIesieTcs, KakK
aJIPeCcyIOTCS JIOKAIMH CeTH M KaK IepeMentaioTcst makeTsl (hparmenTsr) nanHbix. Ha cioe,
KOTOPBIN PACIoIaraeTcs BHIIIE €70, IBa MPOTOKOJIA OTTUCHIBAIOT, KAK MEPEMEIIATh GalTh!
MEK/TY JIOKAITUSMU.

O UDP (User Datagram Protocol, mpoTokos gatarpamm 1oJjibzosaresis). cmonbsy-
eTcst st oOMeHa HeGoIbIM 00beMOM JaHHbIX. /lararpaMMa — 9T0 HeOOJIbIIOE
coo011IeHIe, KOTOPOE OTIIPABJISIETCST IIETTUKOM.

O TCP (Transmission Control Protocol, nporokos yupasienus nepegadeit). Itor
ITPOTOKOJI UCTIOJIB3YETCsI JI71st GoJiee IIMHHBIX coemHeHuit. C ero MoMOIIBIO0 OTIPaB-
JITIOTCSE TOTOKY OAlTOB, OH rapaHTUPYET, YTO OHU TPUJLYT IO TOPSIIKY 1 O€3 Iy ILii-
KaIui.

Jluist coobuieHuii, oTpasJsgeMbix 1o npotokosy UDP, noarsep:kaenue He Tpedyer-
¢4, MOTOMY BBl HUKOT/IA HE MOXKeTe OBITh YBEPEHBI B TOM, YTO OHU TIPUAYT B TOUKY
HazHauenus. Ecii Gbl BBI XOTeIN pacckasath myTKy 1o mporokoay UDP, 510 Bbiris-
nesio GBI Tak:

BoT wyTka npo UDP. [lowno?

TCP ycranaBiamBaeT ceKpeTHOE PyKOTIOKATHE MEXK/TY OTIIPABJISAIONIEH U TPUHUMA-
IOTIEN CTOPOHOM, YTOOBI TAPAHTUPOBATE X0poitiee coeqnnenue. [IyTka, OTIpaBIeHHAs
o mpotokosy TCP, HauHeTCS MPIMEPHO Tak:

Thl XO4elWb ycCrmblwaTe wyTKy npo TCP?
fla, s xouy ycnbwate wyTKy npo TCP.
0'keit, # pacckawy Tebe wyTky npo TCP.
0'Kkeit, A BbicAywan wyTky npo TCP.
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0'keil, Tenepb A oTnpasni Tebe wyTKy npo TCP.
0'keil, Tenepb A nmpumy wyTKy npo TCP.
. mTon)

Bamma srokasnprag mammna Bceriaa 6y11eT nmethb [P-aapec 127.0.0.1 m M Tocalhost.
Bbl MOKeTe BCTPETUTD Ha3BaHUeE JIJisl TOTO Ipotiecca — uHTepdeiic 06paTHoi meTin.
Eciin BbI ojik/iodenbl K VIHTepHeTy, y Ballleil MalliHbl TaK/Ke TOSBUTCS 1yOJIMYHbII
IP. EcJivt 5Ke BbI UCTIOJIb3Y€eTe JIOMAIITHII KOMITBIOTED, OH OY/IET CKPBIT 32 060PY10BAHH-
eM Bpojie KabeJIbHOTO MojieMa T poyTepa. Bbl MosKeTe 3a11ycKaTh MHTEPHET-TTPOTOKO-
JIBI JTasKe MEeKTy TIpolleccaMy Ha OJIHON MallliHe.

Béabinast wacte VIHTEpHETA, ¢ KOTOPOI MBI OyI€M B3auMOAEHCTBOBATh, — BeemupHas
HayTHHA, CepBepPbI 6a3 JaHHBIX ¥ T. JI. — OCHOBaHa Ha ripotokosie TCP, paboTaroiem nmosepx
nporokosia IP, g kparkoctn — TCP/IP. CHavasma paccMOTpUM caMble TPOCThIC MHTEPHET-
cepsuchl. [Tocse 5Toro Mbl paceMoTpuM 0b1IHE TTaGIOHBI st PAOOTHI C CETAMMI.

CokerTtbl

S npubeperas JaHHYIO TEMY JI0 TOIO MOMEHTa, TIOCKOJIbKY BaM He HY/KHO 3HATh BCe
HUBKOYPOBHEBbIE €T JIJIs TOTO, YTOOBI UCII0JIb30BaTh 00JI€e BLICOKUE YPOBHU CETU
Wurepret. Ho ecsin BbI XOTHUTE y3HATH, KaK BCe pabOTAEeT, 3TOT pasjiest JIJist Bac.

Ha camoMm HM3KOM ypOBHE CeTeBOTO MTPOTPAMMUPOBAHUS MCTIOJIb3yeTCs COKET, TT0-
3aMMCTBOBAHHBIN U3 s13bIKa MporpammMupoBanust C u onepanoHHoi cucteMbl Unix.
KoauposaHue Ha ypOBHE COKETOB MOKET ObITh YTOMMUTEIbHBIM. Bam Gyer ropasno
uHTepecHee paboTarhb ¢ 4eM-To Bpoge ZeroMQ, ofHaKO BaM He TOMeLIaeT y3HaTh, YTO
JIEKUT O 9TUM ypoBHeM. Hanpumep, coobIeHus 0 CoOKeTax 4acTo HOSBJSIOTCS IPU
BO3HUKHOBEHUU OIIUOOK B paboTe ¢ CeTsIMU.

Hamnuimem HeGoIbINON TpuMep, T/ie KIUEHT U cepBep Oy1yT 0OMEHUBATHCS TaHHBIMU.
Kiment ornipasiigeT cepsepy CTPOKY, pagMeniennyio B jararpamme UDP, a cepsep Bo3-
BpalllaeT MakeT JAHHBIX, cojiepsKaluil cTpoky. CepBepy HYKHO CJIyNIaTh OTIPe/IeIeHHbII
aJipec U MOPT — OHU MOXOXKHU Ha TTOYTOBOE OTJ/IeJIEHUE W IMOYTOBBIN UK. Kinnenty
HY3KHO 3HATh 9T J[Ba 3HAYEHUsI, YTOObI JJOCTABUTH COOOLIEHNE U IIOJIyYUTh OTBET.

B caemyroniem kozie kimeHTa u cepsepa address — 9To KopTexx Buja (aapec, nopr).
address siBJIIeTCS CTPOKOI, KOTOpast MoskeT ObITh uMereM uau [ P-agpecom. Korpa saim
[IPOrpaMMBbI IIPOCTO GeCeAYIOT APYT € APYTOM Ha OJHOI MaIlIHE, BbI MOKETE UCIIOJIb30-
BaThb M4 'Tocalhost' mu akBUBaJIEHTHBIHN afpec '127.0.0.1".

JlJ1st Havaia oTIpaBuM HeOOJIbIION (hparMeHT JaHHbIX U3 OJ[HOT'O IIPOIecca B APYToi
U BepHeM HEMHOTO JIaHHBIX OTpaBuTesio. [lepBasi nporpaMmma sIBJsIETCSI KJITUEHTOM,
a BTopas — cepBepoM. B Kaskioli mporpaMMe MBI BBIBEZIEM Ha 9KPaH BPEMS 1 OTKPOEM
coker. Cepsep GyeT caymiath MOAKIIOUYEHNST K CBOEMY COKETY, a KJIHEHT — IICaTh
JIAHHBIE B CBOW COKET, YTO IepeacT coobIeHne Ha cepBep.

Tak BeITISIIUT TIEPBAst IporpaMma, udp_server.py:

from datetime import datetime
import socket
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server_address = ('localhost'. 6789)

max_size = 4096

print('Starting the server at', datetime.now())
print('Waiting for a client to call.")

server = socket.socket(socket.AF_INET, socket.SOCK_DGRAM)
server.bind(server_address)

data, client = server.recvfrom(max_size)

print('At', datetime.now(), client, 'said', data)
server.sendto(b"Are you talking to me?', client)
server.close()

CepBep 10JKEH YCTAHOBUTD CETEBOE COEIMHEHME C TIOMOTIBIO IBYX METOJIOB, UM-
MMOPTUPOBAHHBIX U3 makeTa socket. IlepBoIit MmeTom, socket.socket, co3maeT coker
a BTOPOM, bind, mpuBsI3pIBAETCS K HEMY (CJTyInaeT TioOble JaHHbIE, TPUXOISIIIE HA ITOT
[P-aspec mopt). AF_INET o3Hauaer, yTo Mbl coziaeM nnrepHer-coket (IP). (Cyiectsy-
et u gpyroii tut st Unix domain sockets, Ho oH OyzieT paboTarh TOIBKO Ha JIOKAIbHON
Maruse. ) SOCK_DGRAM o3HavaeT, 9TO Mbl OY/I€M OTIPABJISTD U TTOJIYYaTh AaTarpaMMbl —
JIPYTUMU CJIOBaMHM, cTaHeM ucrosb3osath UDP.

Ternepn cepBep npocto xaeT npuxojaa gararpamm (recvfrom). Korza gararpamma
MOSABJISAETCS, CEPBEP MPOCHIIAETCA U MOJydaeT JaHHbie U MHHOOPMAIIUIO O KIUEHTE.
[TepemerHas client comepsKUT KOMOMHAIMIO afpeca 1 ITopTa, HeOOXOAUMYIO JIJIs TIOJTY-
geHust goctyna K kianenty. Cepsep 3aBepiiaeT paboTy, OTIPABIISIS OTBET U 3aKPhIBAsT
coeIMHEeHHMe.

Barsignewm na daiin udp_client.py:

import socket

from datetime import datetime

server_address = ('localhost', 6789)

max_size = 4096

print('Starting the client at', datetime.now())

client = socket.socket(socket.AF_INET, socket.SOCK_DGRAM)
client.sendto(b'Hey!", server address)

data, server = client.recvfrom(max_size)

print('At', datetime.now(), server, 'said', data)
client.close()

KieHT coiep:KuT Te 3xe MeTO/Ibl, UTO U cepBep (3a uckiaiodyennrem bind()). Kiauenr
OTIIpaBJIseT, a 3aTeM I10JydyaeT JaHHble, B TO BpeMs KaK cepBep cHayasa [10JIydaeT
JlaHHbIe

Crauasia 3armycTure cepsep B oTieabHOM oKHe. OH BBIBEZIET TPUBETCTBEHHOE CO00IIIE-
HUe U 3aTeM CIIOKOWHO JKJIET /10 TeX 0P, TOKa KJIUEeHT He OTIPABUT eMy JIaHHble

$ python udp_server.py
Starting the server at 2014-02-05 21:17:41.945649
Waiting for a client to call.
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[lasiee 3amycTiM KJIMEHT B OTAebHOM OKHe. OH BbIBEET IIPUBETCTBEHHOE CO001IIe-
HUe, OTBET cepBepa U 3aBepIInuT paboTy:

$ python udp_client.py
Starting the client at 2014-02-05 21:24:56.509682
At 2014-02-05 21:24:56.518670 ('127.0.0.1", 6789) said b'Are you talking to me?'

HaxoHelr, cepBep BbIBEIET YTO-TO 1I0A00HOE U 3aBepIInT padoTy:
At 2014-02-05 21:24:56.518473 ('127.0.0.1", 56267) said b'Hey!"

KimenTy HyskHO ObLIO 3HATh aJjpeC 1 HOMEP II0PTa CepBEPa, HO OH He yKasaJl CBOM
HOMEP II0PTa, I03TOMY TOT ObLI ABTOMaTUYECKU IIPUCBOEH CUCTEMOII — B 5TOM CJIydae
oH ObLI paBeH 56267.

Mo npotokony UDP gaHHble oTnpaBnstoTcs HebonblummMm dparMeHTamm. ITOT NPOTOKOS He ra-
PaHTUpYEeT AOCTaBKWU. ECn Bbl OTMpaBKTe HECKOMbKO CO06LIeHNI ¢ noMolbto UDP, OHM MoryT
NPUATA B HENPABWU/LHOM MOPSIAKE WK BOOBLLE He MOSIBUTHLCA. DTOT NMPOTOKOS ObICTP, NErok,
He CO3AaeT CoeANHEHUI, HO OH HEHAAEXEH.

Yro npuoaut Hac K iporokoy TCP (Transmission Control Protocol, mpotoko
yupasjenus nepegadein). TCP ucnoabsyercs mis 60jee NpoaoKUTEbHbIX COeIN-
Henuii Bpoje coeannenuii ¢ Murepuerom. TCP pocrasisier jannbie B TOM IIOPSIIKe,
B KOTOPOM OHU GBIITH OTIPABIeHBI. ECIM BO3HUKAIOT KaKHe-TO TTPOGIEMBI, OH TIbITa-
eTcst OTIPABUTH UX cHOBa. OOMeHsIeMCsT TaKeTaMU MEXIY KIUEHTOM M CEPBEPOM
¢ momortbsio TCP.

Maiin tep _client.py melicTByeT Tak ke, KaK U IPEABIAYIHNIA KIUEHT, PabOTAONHI
¢ UDP, ornpaiss TOJbKO OQHY CTPOKY Ha cepsep. OfHAKO CYIIECTBYIOT HEOOIbIINEe
pasynyKs B BbI30BAX COKETOB, IOKa3aHHbIE 3/1ECh:

import socket

from datetime import datetime

address = ('localhost', 6789)

max_size = 1000

print('Starting the client at', datetime.now())
client = socket.socket(socket.AF_INET, socket.SOCK_STREAM)
client.connect(address)

client.sendall(b'Hey!")

data = client.recv(max_size)

print('At', datetime.now(), 'someone replied', data)
client.close()

Mbi sameHunin napamerp SOCK_DGRAM Ha SOCK_STREAM, 4TOOBI IIOJIYYUTh IIOTOKOBBII
rpotoko, TCP. MbI Takske 106aBuIIH BBI30B connect (), 9To6BI yCTaHOBUTH MOTOK. Ham
He Hy)KHO 6110 f1eath 970 1t UDP, TOCKOMbKY KaskIas faTarpaMMa mocJie OTIPaBKI
MPEIOCTABISATACH cama cede.
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@aiin tcp_server.py TakiKe OTJIHMYAETCS OT cBoero cobpata, paboraorero ¢ UDP:

from datetime import datetime

import socket

address = ('localhost', 6789)

max_size = 1000

print('Starting the server at', datetime.now())
print('Waiting for a client to call.")

server = socket.socket(socket.AF_INET, socket.SOCK_STREAM)
server.bind(address)

server.listen(5)

client, addr = server.accept()

data = client.recv(max_size)

print('At', datetime.now(), client, 'said'., data)
client.sendall(b'Are you talking to me?")
client.close()

server.close()

C nmomoribio BeI30Ba server. 1isten(5) cepBep KOH(MUTYPUPYETCs TAK, 4TOODI TIOCTA-
BUTD B 0Uepe/Ib MATh KIMEHTCKUX COeMHEHUT MPesK/ie, YeM OTKA3bIBATh B CJIEIYIONIEM.
Beizos client.recv(1000) ycTaHaBiImBaeT MAKCUMATBHYIO JJIMHY BXOJISIIETO COO01IeHUS
pasHoii 1000 Gaiiram.

Kax MbI yike pesaiu paHee, 3allyCTUTE CEPBEP, a 3aTeM KJIMWEHT ¥ HabJrogaiiTe
Cnavasa 3ammyctum cepBep:

$ python tcp_server.py

Starting the server at 2014-02-06 22:45:13.306971

Waiting for a client to call.

At 2014-02-06 22:45:16.048865 <socket.socket object, fd=6, family=2, type=1,
proto=0> said b'Hey!"

Teneps 3ammyctuM kanent. OH OTIPABUT COOBIEHUE CEPBEPY, MOJYYUT OTBET U 3a-
BepUIUT PabOTY:

$ python tcp _client.py
Starting the client at 2014-02-06 22:45:16.038642
At 2014-02-06 22:45:16.049078 someone replied b'Are you talking to me?'

CepBep TOgYIUT COOOIIEHNE, BHIBEJIET €T0 HA 9KPaH, OTBETUT ¥ 3aBEPIIUT PabOTy

At 2014-02-06 22:45:16.048865 <socket.socket object, fd=6, family=2, type=1,
proto=0> said b'Hey!"

O6parure BHUMaHMe Ha TO, 4TO cepBep TCP, uTo6bI OTBETUTD, BHIZBAT METO/ C11 -
ent.sendal1(), a B mpeapiayIeM npumepe ObLI BbizBa MeToz client . sendto(). TCP moa-
JIEPIKUBAET KJIMEHT-CEPBEPHOE COEJMHEHHUE C TTIOMOIIHIO HECKOJIBKUX BbI30BOB COKETOB
u 3anomunaeT [P-anpec kauenTa.
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ITO He BBIMJIAANT Y7KACHO, HO €CJIH BbI IIOIPOOYyeTe HAIKCaTh YTO-TO GOJIee CI0KHOE,
TO YBU/INTE, HACKOJbKO HU3KOYPOBHEBBIMHU SIBJISIOTCS COKETHI. PAacCMOTPUM HECKOJIBKO
CITIOXKHOCTEH, C KOTOPBIMU BaM MIPUIETCS CTOJKHYTHCS.

O UDP ormpasiisiet cOOOIIEH s, HO UX Pa3Mep OTPAHUYEH W HE TapaHTUPYETCs], 4TO
OHW JIOCTUTHYT MeCTa Ha3HAUECHUSI.

O TCP BMecTo coobmeHni OTIpaBIIsger HoToKKU OailToB. Bl He 3HaeTe, CKOIbKO 6aiiToB
OTIIPABUT WJIN TIOJIYYUT CUCTEMA C KaJK/IBIM BbI3OBOM.

O [lns obmena coobmennsamu ¢ momonibio TCP BaMm HyskHa A0TOJHUTEIbHASA HH(OP-
Marust, 9To6bI cCOOPATh MOJHOE COOOIIEHNE U3 CETMEHTOB: (PUKCUPOBAHHBIN pazMep
coobmrenus (B Gaiitax), uim pasmep BCEro COOOIIEH ST, NN KaKOH-HUOY b pas/iesiv-
TEJb.

O IlockoabKy coobuieHns ABAAIOTCA OaliTaMu, a He TeKCToBbIMU cTpokamu Unicode,
BaM IIPUAETCS UCIIOAb30BaTh THIL bytes. UTo6bl 1omyanTh HoJ1ee moapobHyIo nHbop-
Maluio 06 9ToM TuIle, 06paTuTech K riuase 7.

Ecain ocJte Beero aToro Bac Bee elie BOCXUIIAET MPOrpaMMIPOBAHIE COKETOB, BaM
crout nocetutsb pecype Python socket programming HOWTO (http://bit.ly/socket-howto),
4TO0BI HOJIYYUTH GoJIee HOAPOOHYIO HH(POPMAIIMIO.

ZeroMQ

Mpr yke paccMaTpUBaIn COKEThI ZeroMQ), MCToIb30BaHHbIE /IS CO3/IAaHUS MOJIETTN
nybaukanuu-oanucku. ZeroMQ sisiercss 6ubanorexoii. VIHoraa HasblBaeMble CO-
KeTaMM Ha cTepouaax, cokeTbl ZeroMQ zesaror To, 4ero Bbl Bpojie Obl OKHIaeTe OT
OOBIYHBIX COKETOB:

O 1npoucxoauT 0OMeH COOOIEHUIMU LEJUKOM;
Q  BBIIOJIHIIOTCS TIOBTOPHbIE COEMHEHUS IIPU OOPBIBE;

O sBoInoONIHsIETCsT Oyheprusanust TaHHBIX JIST UX COXPAHEHMSI B TOM CJIydae, KOraa OT-
MIpaBUTEJIN U TI0JIyYaTen He CHHXPOHN3UPOBAHBI.

Omnnaiin-pyxoBozctso (http://zguide.zeromq.org/) HammcaHO XOPOITUM SI3BIKOM, B HEM
MIPEICTABJICHO JIydlliee U3 BUICHHBIX MHOW OTMCAHWil ceTeBbIX MmabaoHoB. [Tutepom
Xuntmxencom (Pieter Hintjens) cospana neuatnas Bepcust (ZeroMQ: Messaging for
Many Applications, O’Reilly), BHyTpu KOTOPOII X0OpoIITHii KO/, a Ha 00J105KKe — OOJIb-
mas peiba (Xopoino, 4to He Hao6opoT). Bee mpuMepsl B 9TOM MEYaTHOM PYKOBOJICTBE
Harucanbl Ha s3bike C, HO OHJIAiH-BEPCHUsT TO3BOJISIET BaM BBIOGUPATH OINH M3 HECKOJIb-
KX SI3BIKOB TSI KaskKJOTro mpuMepa. MoKHO gaske BbIOpaTh mpuMepsl 1yt Python
(http://bit.ly/zeromg-py). B a10ii riiaBe st mokaxy Bam 6a3oBbie mpueMbt paboTsi ¢ ZeroMQ
B Python.

ZeroMQ 1I0X0% Ha KOHCTPYKTOP Lego, 1 Bce MBI 3HaeM, UTO Aaxe U3 HeOOJIbIIOo-
rO KOJIMYECTBA JleTajleil MOKHO MOCTPOUTD YIMBUTEIbHOE MHOXKECTBO Belieil. B aTom
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carydae BbI OyJIeTe CO3/1aBaTh CETU U3 COKETOB HECKOIBKUX THIOB U 1mabioHoB. OCHOB-
HBIE «/IeTAIBKN Legoy, Ipe/iCTaBIeHHBIE B CIIEAYIONIEM CIINCKE, SBJSIOTCS] TUTIAMH CO-
KeToB ZeroMQ, KOTopble 13-3a MPEBPATHOCTEH CYAbObI BHIMIAAAT Kak MabaoHbl pabo-
ToI B CeTH, pacCMOTPEHHbBIE HAMU PaHee:

REQ (cMHXPOHHBII 3a1TPOC);

REP (CMHXPOHHBIN OTBET);
DEALER (acMHXpPOHHBIH 3a11pOC);
ROUTER (acCMHXPOHHBII OTBET);
PUB (tryGJiiKanms);

SUB (mtonucka);

PUSH (pa3BeTBJeHNE HA BBIXO/IE);

O 00000 O0O0

PULL (pa3BeTBJIeHNE HA BXOJIE).
Yrob6bt TorpoboBaTh TOpaboTaTh ¢ HUIMU CAMOCTOSATEIBHO, BaM HY/KHO YCTAHOBUTH
6ubanorexky ZeroMQ, BBes CJEAYIONIYIO KOMAHILY:

$ pip install pyzmq

[Tpocreidimmmii mabI0H — 9TO OfIHA TTAPa «3a1TPOC — OTBET». OH SBISETCS CHHXPOHHBIM:
OJIFH COKET CO3/IaeT 3aIpoc, a 3aTeM APYTOH COKeT Ha Hero oTBedaeT. CHavaIa paccMoT-
pUM KOJT OTBeTa (cepBepa) zmq_Server.py:

import zmgq
host = '127.0.0.1"
port = 6789

context = zmq.Context()

server = context.socket(zmqg.REP)

server.bind("tcp://%s:%s" % (host, port))

while True:
# Oxupaem cnefyowero 3anpoca KaneHTa
request bytes = server.recv()
request_str = request bytes.decode('utf-8")
print("That voice in my head says: #s" % request str)
reply str = "Stop saying: %s" % request str
reply bytes = bytes(reply str, 'utf-8')
server.send(reply bytes)

Mbl cosmaem oObekT Tria Context — ato 00bekT ZeroMQ, KOTOpbIi 00CIyKUBaeT
cocrosiame. [lasee cosmaem coker ZeroMQ, nmeroruit Tt REP (rosryuerno ot REPly —
otBeT). MbI BbI3bIBaeM MeTo/[ Dind(), 4TOOBI 3aCTABUTD €0 CJAYIIATDH OMPEAETeHHBII
[P-anpec u mopt. O6parure BHUMaHUE Ha TO, YTO OHU YKa3aHbl B CTPOKe, 'tcp://
Tocalhost:6789', a He B KOpTesKe, KaK 9TO OBbLIO B CJIyYae ¢ IPOCTBIMU COKETaMU.

Koz B aTOM 11prMepe MPoJI0JIKAET MOJIyYaTh 3alIPOCHI OT OTIPABUTEJIS U IOCBLIATD
OTBETBHL. ITH COOOTIEHUST MOTYT OBITh OYeHb AMUHHBIME — ZeroMQ obpaboraer se-
TaJIN.
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[lanee nokazan ko kaueHta, zmg_client.py. Ou umeer tun REQ (TmosmydeHo ot
REQuest — 3ampoc), B HeM BbI3bIBaeTcs MeTo connect (), a He bind():

import zmq
host = '127.0.0.1"
port = 6789

context = zmq.Context()
client = context.socket(zmg.REQ)
client.connect("tep://%s:%s" % (host, port))
for num in range(l, 6):
request_str = "message #%s" % num
request bytes = request str.encode('utf-8")
client.send(request_bytes)
reply bytes = client.recv()
reply str = reply bytes.decode('utf-8")
print("Sent %s, received %s" % (request str, reply str))

[Tpurnwio Bpems ux 3amyctutb. OHO MHTEPECHOE OTJINYHE OT IPUMEPA € TPOCTHIMU
COKETaMM 3aKJI0YAETCSA B TOM, UTO BBl MOKETE 3aMyCKATh KJIUEHT W CepBep B JT0O0M
nopsnke. Haunewm ¢ 3armrycka cepBepa B OTHOM OKHeE B (POHOBOM pesKUME:

$ python zmq_server.py &
3anycTuTte KJIWEHT B TOM K€ OKHE:
$ python zmg_client.py
Br1 yBunnTe paznmyarorninecs CTPOKM OT cepBepa M KJINeHTa

That voice in my head says 'message #1'
Sent 'message #1', received 'Stop saying message #1'
That voice in my head says 'message #2'
Sent 'message #2', received 'Stop saying message #2'
That voice in my head says 'message #3'
Sent 'message #3'. received 'Stop saying message #3'
That voice in my head says 'message #4'
Sent 'message #4'. received 'Stop saying message #4'
That voice in my head says 'message #5'
Sent 'message #5', received 'Stop saying message #5'

Haun kieHT 3aBepiraeT paboTy 1ocJjie OTIPaBKU MATOro cOOOIEHNS, HO MBI He YKa-
3aJIU CEPBEPY 3aBEPIIUTH PAOOTY, TOATOMY OH Oy/IET OKUIATh HOBBIX coobIeHnit. Ecoin
BBI CHOBA 3aITyCTUTE KJINEHT, OH BbIBEJIET TE JKe MATh CTPOK, CEPBEP TOKE BBIBEIET ATU
[ATh CTPOK. ECii BBI He 3aBEPIIUTE TIPOIECC ZMq_Server.py u momnpodyere 3alyCTUTh
eite ofuH, Python noskasyercst Ha TO, 4TO ajipec ysKe UCI0JIb3yeTCsI:

$ python zmg_server.py &
[2] 356
Traceback (most recent call Tast):
File "zmq_server.py", Tine 7, in <module>
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server.bind("tcp://%s:%s" % (host, port))
File "socket.pyx", Tine 444, in zmg.backend.cython.socket.Socket.bind
(zmg/backend/cython/socket.c:4076)
File "checkrc.pxd", Tine 21, in zmg.backend.cython.checkrc. check rc
(zmg/backend/cython/socket.c:6032)
zmg.error.ZMQError: Address already in use

Coob1eHnst HysKHO OTIPABJATH Kak GaiiTOBbIE CTPOKHU, TI0OITOMY B HAIIIEM TIPUMEPe
MBI 3aK0iupoBasiu ctpoku B hopmare UTF-8. Bbl MoKeTe OTIIPABUTE JTH000E KOJUUECTBO
coob1eHwit, eciir Oyere mpeoOPasoBBIBATh UX B THII bytes. M bl HCITOIB30BAU TIPOCThIE
TEKCTOBbIE CTPOKM KaK UCTOYHUK COOOIIEHMH, IT09TOMY MeToI0B encode() u decode()
OyleTr J0CTaTOUHO, JIsI TOro 4TOObI IpeobpasoBaTh X B GalTOBBIE CTPOKU U 0OPATHO.
Ecsn Baimm cooBIeHnss MMeioT Ipyrie TUIbI JAHHBIX, MOXKETE UCTIOAb30BaTh OUGIO-
teky Bpozie MessagePack (http://msgpack.org/).

Jaxe atoT mpocToit mabsion REQ — REP T03BOJISIET Peaii30BaTh HEKOTOPBIE MIAGIOHbI
KOMMYHUKAIIUH, TIOCKOJIBKY JH060€ KOJTMYECTBO KIMEHTOB REQ MOKET MCIOJIB30BATh
MeToJ1 connect (), 4ToObI COEMHUTHCS C eMHCTBEHHBIM cepBepoM REP. Cepsep o6paba-
TBIBAET 3aIIPOCHI CHHXPOHHO 1O OJHOMY 32 Pas, HO He cOpachIBACT JPYyTHE 3aMpOCh,
oXuzaionue ero BHUManust. ZeroMQ 6ydepusyer coobIeH st 10 OTPEAETeHHOTO JIU-
MUTa; IMEHHO U3-32 3TOTO B €ro nMeHn Haxoautcst 6yksa Q. 31mech Q paciindpoBbiBaeT-
cs1 kak Queue — ouepeib, M — kak Message — cooObrieHue, a Zero (HOJIb) 03HAYAET, YTO
eMy He HY>KHBI TTOCPEeTHUKH.

Hecmotpst Ha T0 uT0 ZeroMQ He mpeocTaBIIsieT HUKAKUX IEHTPATBHBIX OPOKEPOB
(MIPOMEKYTOUHBIX YYACTHUKOB), BBl MOKETE CO3/[aTh UX B 060l MomeHT. Hampumep,
uCIoab3yiite cokeTbl DEALER 1 ROUTER, 4TOOBI aCHHXPOHHO IOAKIIOYUTHCS K HECKOIBKAM
HMCTOYHUKAM U/WUJIM KOHEYHBIM TOUKaM.

Heckompko coketoB REQ moakmogaioTes K ogHoMy cokeTy ROUTER, KOTOpBIi Tiepe-
JTaeT KasK/bIH 3armpoc cokeTy DEALER, KOTOPBIi, B CBOIO OU€pe/ib, CBI3BIBAETCS C TIOIKJTIO-
YeHHBIM K HeMy cokeToM REP (puc. 11.1). 310 noxoske Ha TO, KaK HECKOJIBKO Gpay3epoB
CBSI3BIBAIOTCSI C TIPOKCH-CEPBEPOM, PACIOTIOKEHHBIM Tiepe/l (hepMoii Beb-cepBepoB. ITO
MO3BOJISIET BAM TIPU HEOOXOAUMOCTH JI00ABUTH HECKOJIBKO KIUEHTOB 1 CEPBEPOB.

Coxertnl REQ coeuHAIOTCS TOABKO ¢ coxkeToM ROUTER, coker DEALER coegunsgercs ¢ He-
CKOJIbKUMU cokeTamu REP, Jieskaiqumu 1mosaaun Hero. ZeroMQ 3aboTurcs o jerasix,
rapaHTUpYys, YTO Harpy3Ka, co3jaBacMas 3alipocami, cOaTaHCUPOBAHA M YTO OTBETHI
GY/IyT BO3BPAIIATHCS TI0 TIPABUILHOMY aJIpecy.

Erte ops ceTeBoii abIoH Ha3bIBACTCS «BEHTHJIATOP», B €T0 PAMKAX UCIIOJIB3YIOT-
cs1 cokeThl PUSH — 71t TOTO, 4TOOBI TIepenopydaTh aCHHXPOHHBIE 3a/1a4i, U COKETHI
PULL — a7t TOTO, 4TOOBI COOUPATH PE3YILTATHL.

[Mocnennei 3HaunMOoii 0cobeHHOCTBIO ZeroM Q saBJisieTcs BO3MOMKHOCTD MaciTaOu-
pOBaTBCS, MPOCTO U3MEHWB THTI COETMHEHMS C COKETOM TIPU €TO CO3/IaHUN:

O tcp BBITIOJIHAET COEIMHEHNE MESK/LY ITPOIieccaMi Ha OTHOH MJTH HECKOTBKUX MaIlTHAX;
Q ipc BBITIOJHSIET COeIMHEHNE MeK/Ly TTPOTIeCCaMt Ha OJTHOM MaIliHe;

O Nproc BBIOJIHAET COCAUHEHNE MEXY TOTOKaMU OTHOTO TIpoIecca.
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Puc. 11.1. Vicnonb3oBaHve NOCpPefHMKa 1A COeANHEHNA C HECKONbKUMN KITMeHTaMu 1 cepBepamMmn

IMocnennee coemuHenye, iNproc — 3TO CIOCOH TEPeNaTh TAHHbIE MEKIY TIOTOKAMU,
uzbeskaB GIOKMPOBOK, OH SIBJSIETCS ATTEPHATHBO TTPUMePY pabOTHI € TOTOKAMH, MO-

Ka3aHHOMY B pa3jiejie «IToroxms» I.IaHHOﬁ I'JIaBbI.

[Tocyie ncmorb3oBaHmst ZeroMQ BbI, BOSMOJKHO, 6O0JIbIIIE HE 3aXOTUTE BO3BpalllaTbCA

K HallTMCaHNIO YN CTOI'O KO/ia [JIsI COKETOB.

ZeroMQ onipeaeneHHo He eavHCTBEHHas 6rbnvoTeka, oTBevatoLLas 3a nepeaady CoobLLEHMIA, KOTO-
past noanepxuaetcs Python. Mepenaya coobLueHWiA — 3TO 0AHa M3 CaMblIX MOMYSISIPHBIX UAel B pa-
6oTe c ceTamu, v Python ctapaeTcs cooTBeTCTBOBaTL APYriM A3blkaM NporpamMMUpoBaHus. MpoexT
Apache, ueli Be6-cepBep Bbl BUAENM B MyHKTe «Apache» paszena «Be6-cepBep» rnasbl 9, Takxke

noaaepxmeaeT npoekt ActiveMQ (https://activemg.apache.org/), BkouatoLmii B cebsi HECKOSbKO
nHTepdelico Python, Ncrnonb3ytoLwmx NPOCToi TeKCToBbIN NpoTokon STOMP (http://stomp.github.io/
implementations.html). MonynspHa Takke 6ubnunoteka RabbitMQ (http://www.rabbitmg.com/),

Bbl MOXETE MPOYECTb OHMANH-pyKkoBoACTBO Ans Hee (http://bit.ly/rabbitmg-tut).

Scapy

I/IHOI‘[[a BaM HYJKHO TTOTPY3UTHCA B TOTOK JAaHHBIX, ITYTEIICCTBYIOMINX I10 CETH. Boamox-
HO, Bbl XOTHUTE OTJIa/IMTh API JLJISL Beba nan OTCJIEANUTD KaKyIO-TO HpO6]IeMy ¢ Gesomac-
Hoctblo. Bubimoreka Scapy — 9TO OTJINYHBIN MHCTPYMEHT [JIsA TOTO, YTOOBI nccie/10BaTb
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makeTsl, paboTaTh ¢ Hell ropasio Mpollle, YeM MUCATh U OTJIAKUBATEH TIPOTPAMMBI, Ha-
nicanuble Ha si3bike C. Bubsmoreka sipisiercst HeGOBIINM SA3BIKOM TIPOTPAMMUPOBAHIST
JUISI CO3/IaHUSI 1 aHAJIN3A [TaKeTOB.

S1 nyanupoBas BKIIOYUTD B 9TY KHUTY ITPUMEPBI UCXO/IHOTO KO/Ia, HO IIepeyMall 1o
JIBYM TIPUYMHAM.

O Bubauorexa Scapy etie He GbLia nopTrposata Ha Python 3. Panbiie 510 Hac He ocra-
HaBJINBAJIO, MBI MCTIOJIB30BAJIN Pip2 U python?, HO...

O MHcrpyKius 1o yeranoske 6ubanoreku Scapy (http://bit.ly/scapy-install), 1o Mmoemy
MHEHWIO, CJIUITKOM YCTpAIlaoas JJs KHUTH, TTPpe/[Ha3HAYeHHONH HAaUMHATOTIHM.

Ecimi xoTuTE, TO MOKETE B3IJISTHYTh HA IPUMEPBI KOJIa HA OCHOBHOM CalTe C JIOKY-
menranuent (http://bit.ly/scapy-docs). Ouu MOryT BIIOXHOBUTBH BaC Ha YCTAHOBKY 9TOU
6UGINOTEK.

Haxkownert, He myraiite 6ubnnoreku Scapy u Scrapy, OCJIeHsIst ObLIa PACCMOTPEHA
B nozipasziesie «ITonck 1 BbIOOPKa JaHHBIX>» paszeia «Be6-cepBrchl 1 aBTOMATU3AIINS»
ry1aBbl 9.

NHTepHeT-cny)«6bI

Python umeer mmpoxuii Habop MHCTPYMEHTOB it PAGOTHI ¢ ceTsimu. B ciremyromux
pas/iesiax Mbl PACCMOTPYM CITIOCOOBI aBTOMATU3AI[NI HanO0JIee TIOTTYISIPHBIX HHTEPHET-
ciysk6. B cetu ocrymHa nosaas oduimanbias nokymenTaius (http://bit.ly/py-internet).

JloMeHHasa cucteMma UMeH

Kowmmbrorepst umeiot unciossie [P-anpeca Bpoze 85.2.101.94, Ho nmena Mbl 3artoMuHaeM
syaire, yem yncdsa. Jlomennast cuctema umer (Domain Name System, DNS) — ato kpu-
THYECKU BayKHAst MHTEpHET-CTy k02, KoTopast mpeobpasyet [P-aapeca B iMeHa 1 06paTHO
€ TIOMOTIBIO pacnpe/ieieHHoit 6aspl nanubix. Kora Bbl ncmosb3yere 6paysep u BHE3AMHO
Bugute coobuenue Bpoze looking up host, Bbl, BO3MOH0, ITOTepsi coexunenue ¢ Mnrep-
HETOM, U TIEPBBIM MIPEAOIOKEHIEM JIOJIKHO CTaTh TO, 4TO Tpousoliia omubka DNS,

Hexoropsie dynkimnn DNS MokHO HaliTH B HU3KOypoBHEBOM MojyJie socket. DyHk-
s gethostbuname () Bozspataet IP-azpec 1oMeHHOTo HMeHH, a ee paciliipeHHas BEpCUs
gethostbyname ex() Bo3BpalaeT UM, CHIMCOK JIbTEPHATUBHBIX NUMEH U CIIMCOK aJIPECOB:

>>> import socket

>>> socket.gethostbyname( 'www.crappytaxidermy.com')

'66.6.44.4"

>>> socket.gethostbyname ex('www.crappytaxidermy.com")
('crappytaxidermy.com', [ 'www.crappytaxidermy.com'], ['66.6.44.4"7])

Merton getaddrinfo() umet IP-agpec, HO Takske Bo3BpaIiaeT J0CTATOYHOE KOJTUICCTBO
HMH(MOPMAIIH JIJISI TOTO, YTOObBI CO3/1aTh COKET, KOTOPBIIL ¢ HUM COEIUHUTCS:

>>> socket.getaddrinfo( 'www.crappytaxidermy.com', 80)
(2, 2,17, ', ('66.6.44.4", 80)), (2, 1, 6, "', ('66.6.44.4", 80))]
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[Tpeapyaymuii BbI30B BepHYI iBa KopTeska: nepsbiii st UDP, a Bropoit — st TCP
(6 Bcrpoke 2, 1, 6 — ato 3nauenue s TCP).
Bor moxxere 3anipocuts ungopmaiiuio Tosibko st TCP wm tosbko pis UDP:

>>> socket.getaddrinfo( www.crappytaxidermy.com', 80, socket.AF INET,
socket.SOCK_STREAM)
[(2, 1,6, "', ('66.6.44.4", 80))]

Hexoropnie Homepa noptos st TCP u UDP (http://bit.ly/tcp-udp-ports) 3apesepsu-
poBaHbl onpezneeHHbMI cayskGamu IANA 1 cBsizanbl ¢ uMeHamu ¢ry:k0. Hanpuwmep,
HTTP umeer ums http, emy npucsoen nHomep nopra TCP 80.

I1u GyHKIMU TPeodPasyIoT nMeHa crys:kb K HoMepaM MOPTOB U HA060POT:

>>> import socket

>>> socket.getservbyname( 'http")
80

>>> socket.getservbyport(80)
‘http'

Mopaynu ans pa6oTbl C 3/IEKTPOHHOW NMOYTOM

Cranpapraas 6ubarorexa Python comep:kut caeyroriue Moy i st pabGoThI € 9JIeK-
TPOHHOI TTOUTOM:

Q smtplib — auisg oTHPaBKK COOOUIEHUI 110 2JIEKTPOHHOI 11ouTe ¢ momolibio Simple Mail
Transfer Protocol (SMTP, pocToii TIpOTOKOJI Mepeadn TOUTh);

O email — mis co3MaHMsI U aHAIU3a COOOIIEHMIT 9JIEKTPOHHOI II0YTHI;

O poplib — a1t yTeHUs BIEKTPOHHOI 0YThI ¢ HoMolibio Post Office Protocol 3 (POP3,
MPOTOKOJT TIOYTOBOTO OTAETCHUsT, Bepcust 3);

O 1imaplib — A7 yTeHUs 2JIEKTPOHHON TIOUTHI ¢ TToMoTIbio Internet Message Access
Protocol (IMAP, nmpoTokoJi 1octyia K 2J1eKTPOHHOM T104Te).

Odurnmanrpaas TOKyMeHTaIUs COePKUT mpuMepbl Kona (http://bit.ly/py-email) s
BCEX 9TUX OMOINOTEK.

Ecii Bl X0THTE HamucaTh cobcTBeHHbIE SMTP-cepsep Ha Python, nmomnpo6yiite
smtpd (http://bit.ly/py-smtpd).

Hammcannbiii na yrictom Python SMTP-cepsep, Kotopsbiii HasbiBaeTcst Lamson (http://
lamsonproject.org/), 1o3BoJisteT XpaHUTh cOOOIIeHNs B 6a3e JaHHBIX, U BbI JaKe CMOKe-
Te GJIOKMPOBATD CIIAM.

Apyrve npoToKobl

C nomoriibio crangapraoro mosyJid ftplib (http://bit.ly/py-ftplib) Bl MoskeTe mepemeniaTh
Gaiitet ¢ omornio File Transfer Protocol (FTP). HecMmotpst Ha ¢BOit BO3pacT, IPOTOKOJ
FTP sce elie xopoino paboTaer.

Bbl Buzen, Kak 9TH MOJIYJIU MCIIOJB3YIOTCS MIOBCEMECTHO B PAa3HBIX MECTax 9TOM
KHUTH, B3TJITHUTE TaKKe Ha TOKYMEHTAIINIO, KACAOIIYT0Cs TTIOIEPsKKI HHTEPHET-TIPO-
TOKOJIOB B cTaHgapTHOi 6ubmoreke (http://bit.ly/py-internet).
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Be6-cny)x6b1 n API

[MocraBimky wHGOPMAIIUY BCETIA IMEIOT CANT, HO OH Mpe/THA3HAYEH TS YeJI0OBEUECKUX
IJ1a3, a He it ManH. Ecom ranHbie omyOInKOBaHbI TOJIBKO Ha caiiTe, ToGOT, KTO X04eT
MOJIYYUTh K HUM JIOCTYTI, IOJKEH MHcaTh Kpaysaep (3To oKa3aHo B nozpasese «Ilonck
1 BBIGOPKA TAaHHBIX» pas/ea «Be6-cepBUCh 1 aBTOMATH3AIIS» TIaBbl 9) U ePEeTChI-
BaTh UX MOCJIE KAKI0TO M3MeHeHust (hopmara. OGBIUYHO 9TO yTOMUTETLHO. B poTrBoIo-
JIO3KHOCTH 9TOMY, ecJTi caiiT mpemaraet AP it cBOMX TaHHBIX, ST TAHHBIC CTAHOBSATCS
JOCTYIHBIMU JJISt KIIMEHTCKUX porpamMM. APT MeHsIoTCst peske, ueM MaKeThl BeO-CTpaHuIl,
MT03TOMY M3MEHEHNs B KJINEHTaX Tak:Ke MEeHbIle PacIiPOCTPaHeHbl. BbICTPbIil uncThIi
KOHBelep TaksKe TO3BOJISAET TPOTIE CO3/IaBATH THOPU/IHbIE TIPUITOKEHNST — KOMOMHAITU,
KOTOPBbIE HE MPEIBUJIEICE, HO MOTYT OBITH TOJIE3HBI U JIaKe PUOBLIHHDL.

[Tpocreiimmm API gasisiercst BeG-uHTEpdEiic, KOTOPHIH MPEIOCTABIISET JaHHbIE
B crpykrypupoBarnHoM popmare Bpozie JSON mim XML (1o He B TekcToBOM hopmare
u popmare HTML). API MoskeT ObITh MUHUMAIBHBIM HJIU TIOJTHOMYHKITMOHATIBHBIM
RESTful API (aro nonsatue paccmarpubaercsd B nogpaszaeie «API qnsg Ceru u Re-
presentational State Transfer» pasnena «Be6-cepBucsl n aBroMaTusalus» raasb 9), 910
MO3BOJIAT HAWTH €I1e OINH BBIXO/ /15T HAaliTOB, He 3HAIOIINX YCTATH.

B camom Havasie 910ii kKuury Bol Bugeau Be6-API — sror unrepdeiic BpiOpas camble
nomyasipabie Bugeopoanku ¢ YouTube. Crexyiomuit mprmMep TeTepsh TTOKaKeTCsT BaM
6oJ1ee OCMBICTIEHHBIM, TIOCKOJIBKY BBI y3Ke IPounTasm o Beb-3ampocax, JSON, cioBapsx,
CIKCKaX W pasbueHunu:

import requests
url = "https://gdata.youtube.com/feeds/api/standardfeeds/top_rated?alt=json”
response = requests.get(url)
data = response.json()
for video in data['feed']['entry'][0:6]:
print(video[ 'titTe']J['$t'])

APT 0cobeHHO 110JIE3HBI JIJI5T TIOJTyYeHUST IAHHBIX C TTOMYJIIPHBIX CAUTOB COIATBHBIX
mezma Bpojie Twitter, Facebook u LinkedIn. Bee st caiiTbl ipeocTaBiisiior GecIiiaTHbIe
API, Ho TpebyIOT OT Bac periucTpaiiy 1 IMOoJyYeHrs Kioda (J0JIr0 FeHepUPYyeMOil TeK-
CTOBOU CTPOKH, €€ YaCTO HA3bIBAIOT TOKEHOM ), KOTOPbIi Oy/IeT UCIIOIb30BAThCS TIPH
coenuuennu. Koy moMoraer caiiTy onpe/ie;TuTh, KTO TOJyYaeT JOCTYI K JaHHBIM.
OH Takke MOKeT UCI0JIb30BATHCSI JIJIs TOTO, 4TOOBI OrpaHuduTh Tpahuk 3arpocos. Ipu-
Mep ¢ YouTube, KOTOPBIiT BB TOJIBKO YTO BUJEIH, He TpeOyeT ncnosb3oBanus API-kioua
1uist roncka. OIHAKO KoY oTpeGyeTcst, eciii Bl Oy/IeTe IeTaTh BHI30BbI, 0OHOBJISIONTIE
nannble Ha YouTube.

V cnepytonmx 6peHio umeroTces natepectbie API ciysxo:

O New York Times (http://developer.nytimes.com/);
O YouTube (http://gdata.youtube.com/demo/index.html);
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O Twitter (https://dev.twitter.com/docs/twitter-libraries);

O Facebook (https://developers.facebook.com/tools/);

O Weather Underground (http://www.wunderground.com/weather/api/);
O Marvel Comics (http://developer.marvel.com/).

[Tpumepnr API st kapT BBl MOYKeTe YBU/IETh B IIPUJIOKEHUH B, TpuMepsbI IpyTux
API — B npunoxenun B.

YaaneHHas obpaboTka

BoJIbIIMHCTBO IPUMEPOB 3TOI KHUTH TTOKA3bIBAJIH, KaK BbI3BaTh KO/ Python Ha oHOi
MaIlHe 3a4acTyIo B paMKax oiHoTo Tipottecca. Ho Python mo3Bosisier BBI3BIBATE KOZ Ha
JIPYTUX MAIIWHAX, €CJTM OHU BXOJIAT B JIOKAIbHYIO ceTh. CeTh KOMITBIOTEPOB JIaeT BaM
JOCTYTI K GOJIBIITIEMY KOJIITYECTBY TIPOTIECCOB U/ TITH TIOTOKOB.

YaaneHHble Bbi30Bbl Npoueayp

VY nanennsie Borzosel nporenyp (Remote Procedure Call, RPC) BbIrisaasaT Kak 00bIuHbIe
(hyHKIMHU, HO BBITIOJTHSIIOTCSI HA YIaJIeHHBIX MAIIHHAX 110 BCell ceTr. BMecTo Toro 4ro0nI
sesbiBaTh RESTful API u nepenaBats Tyna aprymMenTsl, 3akoauposainbie B URL wiun
TeJie 3aIPOCOB, BbI MOKeTe Bb3BaTh (yHkiuio RPC Ha cBoelt coGCTBEHHON MallnHe.
[Ipu sToMm B RPC-KimenTe nmponsoiieT ciaeyiolee.

1. Ou npeobpasyer apryMeHThI Bateil (GyHKIUNU B GaliThl (MHOT/IA STO HA3BIBAETCS
MapIIAJIITHTOM, CepUATN3AINeN NI MMPOCTO KOAMPOBAHUIEM ).

2. OH oTIpaBJ/IseT 3aKOAMPOBAHHbIE OANTHI yIaJIeHHON MalllIHE.
W BOT 4TO MPOUCXOAUT HA YAATCHHON MaIlTHHE.
1. Ona nmoJiyyaer 3akofinpoBaHHble GAliTh 3apoca.

2. Tlocae noayuenus 6aiitoB RPC-KIMEHT IeKOMPYET UX B OPUTUHAIBHBIE CTPYKTYPbI
JaHHBIX (MM aHAJIOTHYHBIE, €CJIH allllapaTHOEe W TPOrPaMMHOE OOecTieueHne JIBYX
MAaIIUH PA3IMYAIOTC ).

3. 3areM KJIMEHT HAXOJUT U BBI3BIBAET JIOKATHHYIO (DYHKITHIO € TOMOIIBIO PACKOIUPO-
BAHHbBIX JJAHHDIX.

Jlasiee oH KOAMPYET pe3yJibTaT PAGOThl (PYHKIIMIL.
HaxoHel, KJIMeHT OTIPaB/IseT 3aKOAUPOBaHHbIe OalThl BHI3bIBAIOLIEH CTOPOHE.

[TocJte 9TOTO MaIIHA, 3ATTYCTUBIIIAS TIPOTIECC, AEKOANPYET MOTyUeHHbIE GANTHI B BO3-
BpallleHHbIe 3HAYEHNS.

RPC — 970 nOMmyIsIpHbIi IPUEM, 1 JTIIOAN PEaTM30BaId €0 MHOKECTBOM CIIOCOOO0B.
Ha cropone cepBepa Bbl 3allycKaeTe cepBepHYIO IIPOrpaMMy, CO3/laeTe MeXaHU3M [T ee
CBSI3BIBAHUST C TIOMOIIBIO KAKOTO-HUOYL CI0c06a TPAHCTIOPTUPOBKH GAfTOB 1 METO/A
KOJIMPOBAHS/ IEKOIUPOBAHNS, OTIpe/iesisieTe (GYHKIMHU CIyKOLI M BKITIOYAeTe MATAHUE
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sHaka «RPC roros k pa6ore». KiueHTbl COEAUHSIOTCS ¢ CEPBEPOM U BBI3BIBAIOT OJHY
u3 ero yukImii ¢ momotpio RPC.

CrangaprHas 6ubinoTeKa coaeps;KUT ToJAbKO ogHy peasm3saimio RPC, koropas uc-
MoJIb3yeT B KauecTBe (hopmara oOMera ganubiMu XML, — xmlrpc. Bor onpenensiere
U peructpupyere GYyHKIUU Ha CEPBEPE, a KJIMEHT BBI3bIBAET UX TaK, OYATO OHU ObLIN
nmriopTuposanbl. CHavama paccMoTpuM haitsr xmlrpc_server.py:

from xmlrpc.server import SimpleXMLRPCServer
def double(num):

return num * 2
server = SimpleXMLRPCServer(("localhost", 6789))
server.register function(double, "double")
server.serve_forever()

OyHKIMS, KOTOPYIO MbI IIPEIOCTaBIsieM Ha cepBepe, HasbiBaeTcs double(). B ka-
YecTBe apryMeHTa OHa OKM/aeT YHCJI0, @ BO3BPAIAeT 3TO JKe YICI0, YMHOKEHHOE Ha
nBa. Cepsep HaunHaeT paboTy Ha OTMPEIETEHHBIX ajipece 1 TopTe. HaM Hy»kHO 3aperu-
CTpUPOBaTh (PYHKIIMIO, YTOOBI CENATh ee HOCTYIIHOI KarenTam ¢ momornsio RPC. Ha-
KOHEII, MOKHO 3aITyCTUTD €ee.

Tenepb, Kak BbI 10TAIATNCH, paccMOTpUM aitr xmlrpc_client.py:

import xmlrpc.client

proxy = xmlrpc.client.ServerProxy("http://Tocalhost:6789/")
num = 7

result = proxy.double(num)

print("Double %s is %s" % (num, result))

KinenT coenungercs ¢ cepBepoM ¢ romolibio dhyukimuu ServerProxy (). Hanee on
BbI3bIBaeT (hyHKIMIO proxy . double(). OTkyaa ona nossuiach? Ona Oblia co3zaHa JuHa-
MHYECKH ¢ TOMOIIIbI0 cepBepa. Mexanusm RPC BostteOHbIM 06pa3oM IPUKPEILISET UMST
(byHKIINN K BBI3OBY y/IaJIEHHOTO CepBepa.

[TorpoOyiiTe caMu — 3aIyCTUTE CEPBEP U KIIMEHT:

$ python xmlrpc_server.py
[anee 3anmycTuTe KINEHT:

$ python xmlrpc_client.py
Double 7 is 14

[Tocuie aTorO CepBEp BBIBENET HA AKPAH CJIeyIoTIee:
127.0.0.1 -- [13/Feb/2014 20:16:23] "POST / HTTP/1.1" 200 -

[MonmynspabiMu MeTomamu iepenaun fanubix apistorces HTTP u ZeroMQ. [Ipy-
IHMU PacIpoCcTpaHeHHBIMU KogupoBKamu, moMumo XML, asisaiores JSON, Protocol
Buffers u MessagePack. CymiectByer MHOKECTBO makeToB st pabotsl ¢ RPC, uc-
nospsyomux JSON, Ho MHOTHE U3 HUX Jub0 He noepxkuBator Python 3, 6o ka-
JKYTCST HECKOJIBKO 3AITy TAHHBIMI. B3riisem Ha Koe-4to ipyroe — peanusarmio Python
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RPC B pamkax MessagePack (http://bit.ly/msgpack-rpc). Y cTaHOBUTD ee MOMKHO CJIeLy-
I0IUM 00OpPa3oM:

$ pip install msgpack-rpc-python

ITOT BBI30B TaKKe YCTaHOBUT tornado, Hanucanubiii Ha Python Be6-cepsep, octo-
BaHHBII HAa COOBITUSAX, KOTOPBIH 9Ta OUOIMOTEKA UCTIOJIb3YyeT Kak TpaHcmopt. Kak
06BIYHO, PACCMOTPUM cepBep TePBLIM (Msgpack_server.py):

from msgpackrpc import Server, Address
class Services():
def double(self, num):
return num * 2
server = Server(Services())
server. listen(Address("localhost", 6789))
server.start()

Metozpl kmacca Services goctynub 6narogaps RPC. PaceMoTpuM KineHT msgpack
client.py:

from msgpackrpc import Client, Address
client = Client(Address("localhost", 6789))
num = 8

result = client.call('double’, num)
print("Double %s is %s" % (num, result))

[[JIH TOTO YTOObI 3allyCTUTDb 3TOT KO/, CJIeZ[yfITe 0OBIYHBIM WHCTPYKIUAM — 3allyCTH-
T€ CEpPBEP, 3AITyCTUTE KJIIMEHT, TIOCMOTPUTE Ha PE3yJabTaT:

$ python msgpack_server.py
$ python msgpack client.py
Double 8 1is 16

fabric

[Taket fabric mosBoJisgeT BaM 3aIryCcKaTh yIaJleHHbIE WU JOKATbHbIE KOMAH/IbI, 3aTPy-
JKaTh WU 3aKa4nBaTh (hailibl U paboTaTh OT JIMIA TIPUBUIETHPOBAHHOTO MOJIb30BATEJISI
¢ oMot komatbl sudo. TTaker ucmosabsyer Secure Shell (SSH, sammdpoBaHHbIit
TEKCTOBBIIT MPOTOKOJI, 3aMeHUBIINI telnet) f71st TOTo, 4TGB! 3aITyCKATh TIPOTPAMMBI Ha
yaajieHHbIX ManmHax. Ber nuiiere ¢yukimn (Ha Python) B tak HazsiBaemoMm aiiie
fabric m ykasbrBaere, Kak WX HY)KHO 3alTyCTUTh — JIOKAJTHHO WJTH yaageHHO. Koria Bb
3amyctuTe aTH (alIbl ¢ MOMOIIBIO TporpamMMbl fabric (koTopasi HasbiBaeTcs fab u He
SIBJISIETCST OTCHLIKOI K Beatles mwin mMotoremy BeliecTBy), Bbl yKa3blBaeTe, KaKue y/a-
JIEHHbIE MAITUHBI HY>KHO UCTIOJIb30BATh M Kakue (hYHKIIMK BBI3BIBATH. JTO MPOIIIE, YeM
npumepsbl RPC, KoTopble MBI paccMOTpeTN paHee.

Ha MOMeHT HanmcaHusi 3ToM KHUMM aBTop naketa fabric BHOcun B cBoe TBOpeHWe nompaBku, KO-
TOpble MO3BOMAT MaKETy 3arycKkaTbCs C NMoMolubto Python 3. Ecnv Bce npoiiaeT ycnewHo, npu-
Mepbl, NpuBeAeHHble fanee, 6yayT paboTaTb. B NpoTMBHOM Cnyyae BaM NpuAaeTCs 3anyckaTb UX
¢ nomoLupbto Python 2.
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[l Havama yeranoBuM makeT fabric ¢ TOMOIIBIO CIIeAyIoNeil KOMaH/IbI:

$ pip2 install fabric

Bl MoskeTe 3amyCcTUTh KO JOKaibHO U3 (aiiia fabric HemocpeacTBenHo, 6e3 uc-
nosib3oBanust SSH. Coxpanure 1epsbiii paiis 1o numenem fabl. py:

def iso():
from datetime import date
print(date.today().isoformat())

[[aJlee BBEAUTE CJAEAYIONYIO KOMaH/Y, 4TOODBI 3allyCTUTD €r0:

$ fab - fabl.py -H Tlocalhost iso
[Tocalhost] Executing task 'iso'
2014-02-22

Done.

Ommus -f fabl.py ykassiBaeT ucnosnb3oBath daiis fabric fabl.py BMecTo BapuanTa
1o ymosrdanuio fabfile.py. Onuus -H Tocalhost ykasbiBaeT 3a1lyCTUTL KOMAH/Ly Ha BallleM
JIOKAJTbHOM KoMITbIoTepe. HakoHerr, 150 — 310 uMst (hyHKITIH, KOTOPYIO HY;KHO 3aITyCTUTD.
Oma cpaboTaer TOYHO TaK ke, KaK U B PACCMOTPEHHOM HaMU [IPUMepe, T/ UCIIOIb30Ba-
sich RPC. Bor MoskeTe HaiiTi G0JTbIIIee KOJTMYECTBO OTIINIT Ha caliTe ¢ TOKYMeHTaImelt
(http://docs.fabfile.org/).

Jliist Toro 4TOoOBI 3aITyCKaTh BHENIHKE IIPOrPAMMBbl Ha JIOKAJIbHOM MU yIaJIeHHON
MallHax, BaM Hy>kHO 3arrycTutb SSH-cepsep. B cuctemax cemeiicrBa Unix aToT cepBep
HasbIBaeTcs sshd; komManna service sshd status ckasker BaM, 3aILyIleH JI cepBep, a KO-
MaHj1a service sshd start samycTut ero mpu Heo6X0MMOCTH. B oliepalinoHHbIX crcTeMax
Mac otkpoiiTe TyHKT MeHIO System Preferences, nesikanTe Ha BKJIa/iKe Sharing, a 3aTem
ycranosute (Jiaskok Remote Login. Oneparrontas cucrema Windows He nmMeeT BCTpoO-
ennolt mogzep:xkn SSH, Bam crout yctanoButh putty (http://bit.ly/putty-ssh).

Ceiiyac MbI CHOBA UCIIOJIB3yeM NMsT (DYHKITIH 150, HO B 3TOT Pa3 3aCTaBUM €€ 3aITyCKaTh
KOMaH/Iy ¢ TIoMoIIbto Metozia 1ocal (). Tak BBITJISIIAT KOMaH/Ia U PE3yJIbTar ee paboThI:

from fabric.api import local
def is0():
local('date -u')
$ fab -f fab2.py -H Tocalhost iso
[Tocalhost] Executing task 'iso'
[Tocalhost] Tlocal: date -u
Sun Feb 23 05:22:33 UTC 2014
Done.
Disconnecting from Tocalhost... done.

Y nanennsiii gBoitnuk dynkiun local() — dynkiwms run(). Tak Beirysiaut daiir fab3. py:

from fabric.api import run
def is0():
run('date -u')
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[Tpumenenne dhyHkiwm run() ykassisaet fabric ucmoabzosars SSH jijist Toro, 4To6bI
CBSI3aTHCS € YKA3aHHBIMI B KOMAHIHON CTPOKE XOCTAMH, MOCKOJBKY OblIa yKazaHa
omus -H (TTokaszaHo B cae/rytoreM npuMepe). B mpotusHoM ciyuae 6yer nenosib30Ban
JIOKANBHBIHA KOMITHIOTED, KOTOPBIH TMOBEET cebst Tak, OY/TO SBISIETCS yIaTeHHOH Ma-
[IUHON, — 9TO MOKET OBITH TIOJIE3HO JIJIsI TECTUPOBAHUS. B 5TOM TIprMepe Mbl CHOBA
Gy/IeM MCTOTBE30BATh JIOKATBHYTIO MAITUHY:

$ fab -f fab3.py -H Tocalhost iso

[Tocalhost] Executing task 'iso'

[Tocalhost] run: date -u

[Tocalhost] Login password for 'yourname':
[Tocalhost] out: Sun Feb 23 05:26:05 UTC 2014
[TocaThost] out:

Done.

Disconnecting from localhost... done.

OGparuTe BHUIMAHUE HA TO, YTO MHE IIPEJIOKIIN BBECTH HapoJib. it TOro 4To6b!
3TOTO U30EKaTh, BBl MOJKETE BCTPOUTH MAPOJIh B (hailsr fabric ciemytomnmm o6pasom:

from fabric.api import run
from fabric.context managers import env
env.password = "your password goes here"
def iso():

run('date -u')

Teneps 3amycrure daiin:

$ fab -f fab4d.py -H localhost iso

[Tocalhost] Executing task 'iso'

[Tocalhost] run: date -u

[Tocalhost] out: Sun Feb 23 05:31:00 UTC 2014
[Tocalhost] out:

Done.

Disconnecting from localhost... done.

Pa3mellaTb CBOV Naposib BHYTPU KoAa HEHAAEXHO M Hebe3omnacHo. Jlyywmii crnocob ykasaTb He-
06X0AMMBbI Maposib — CKOHUIYpupoBaTb SSH, 3aAaB OTKPbITbIN 1 3aKPbITLIV K/OYM, C MOMOLLbIO
\ ssh-keygen (http://bit.ly/genkeys).

Salt

Salt cosmaBasicst kak crocob pean30BaTh yIAJIEHHOE BBIIOJHEHNE TPOTPAMM, HO TT033Ke OH
BBIPOC B TIOTHOIIEHHYTO TIaTdopMy yripaBienns cuctemamu. OcHoBanHbI Ha ZeroM Q)
BMecto SSH, on MoxkeT paboTaTh ¢ ThICIYaMU CEPBEPOB.

Salt eme we 611 IOpTHPOBaH Ha Python 3. B aTOM cityuae s He cTaHy MoKasbiBaTh
BaM IIpUMepbI, Harrcanubie Ha Python 2. Ecoin Bam nHTEpecHa aTa 06J1aCTh, TPOUTHUTE
JOKYMEHTAIIUIO ¥ JKANTE 00BABICHUN O TOM, KOT/[a 3aKOHUMTCS OPTUPOBAHHE.
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AnbTepHaTUBHLIMU NpoaykTamun senstoTcs puppet (http://puppetlabs.com/) un chef (http://
www.getchef.com/chef/), TecHo cBsizaHHble ¢ Ruby. Maket ansible (http://www.ansible.com/
home), KoTopbIi, Kak U salt, HanucaH ¢ nomoLwbto Python, Takxke MOXHO NOCTaBWUTb C HUMWU B OANH
psg. Bbl MoXeTe 3arpy3uTb 1M UCMONb30BaTh ero 6ecnnaTtHo, HO NoaAepXXka M HeKoTopble na-
KETbl C HAZICTPONKaMK TPeBYIOT KOMMEPYECKON NULEH3UK. o yMonYaHuio oH ncnonb3yet SSH
1 He TpebyeT yCTaHOBKM 0CO60ro NporpaMMHOro obecrneyeHnst Ha Tex KoMMbloTepax, KOTopbIMU
6yneT ynpaBnsith.

MakeTbl salt n ansible dyHKUMOHaNbHO SBNAIOTCA CynepMHOXeCTBaMu nakeTa fabric, nockonbky
OHM 06pabaTbiBalOT UCXOAHYIO KOHMUIYpaLMIO, pa3BepTbiBaHWE U yAaneHHOE BbINOHEHME.,

Bbonbwune paHHblie u MapReduce

ITo mepe pocra Google u APYruX HHTEPHET-KOMIIAHUN OOHAPYKUIIOCH, UTO TPAJAUIIITOH-
HbIE BBIUYUCJUTEIbHBIE PElleHnsT He MaciiTabupoBasmch. [IporpaMmMHoe obeciieuenue,
KOTOpOe paboTasio Ha OTIEIbHBIX UK JIasKe HA HECKOJIbKUX MAIIMHAX, HE MOTJIO CIIpa-
BUTbHCH C THICSTYAMU.

3-32 066EMOB JIUCKOBOTO TIPOCTPAHCTBA /ISt Oa3 aHHBIX U (DANJIOB JIJIST TOUCKA
TpebGOBAIOCh MHOKECTBO MEXaHMYECKUX JABMKEeHUN arckoBoii ronoBku. (IToxymaiire
0 BUHUJIOBOH TJIACTHHKE W BDEMEHU, KOTOPOE TPEBYETCsI [IJis TOTO, YTOOBI TIEPEMECTHUTh
UTOJIKY C OJIHON OPOKKH Ha JIPYTYI0 BPYUHYIO. A TakKe MOAyMaiTe O CKPUIIAIIEM
3BYKe, KOTOPBI OHA U3/IACT, €CJIU Bbl HAJIABUTE CJAUIIKOM CUJILHO, HE TOBOPS YKe O 3BY-
KaX, KOTOpbIE U3/IaCT XO35MH IIacTUHKU. ) Ho nepemaBaTh MOTOKOM TOCTIe/10BATEIbHbIE
(hparMeHTbI IUCKA BB MOXKETE OBICTPEE.

PaszpaboTunky o6HAPY KUK, YTO TOpaszo ObicTpee OBLIO PACIPOCTPAHATD M aHAJIM-
3MPOBATD JIaHHbIE HA HECKOJIbKUX MAIITMHAX, 00beIUHEHHBIX B CETh, YeM HA OT/IETbHBIX.
OHU MOIJIM UCITOJIB30BATD AJITOPUTMBI, KOTOPbIE 3BYy4YasI IPOCTO, HO HA JieJie B IIeJIOM
Jiydiire pabotasu ¢ 00beMHBIMU Paciipe/iesieHHbIMY AaHHbIMu. OJIMH U3 TAKUX aJITOPUT-
MOB HasbiBaercst MapReduce, OH MOKET pacrpesieIuTh BhIYUCIECHUS MEKY HECKOJIb-
KHMU KOMITBIOTEPAMU 1 3aTeM COOPATh PE3YJIbTAT. ITO MOXOKE Ha PAbOTY € OUepeISIMIL

[Tocsie Toro kak komianust Google omy0iMKoBasIa Moy YeHHbIE PE3YJIbTATHI, KOMIIa-
nus Yahoo! Besie 3a Hell cosiaia maker ¢ OTKPBITBIM MCXOAHBIM KOZOM, HallMCAHHBIN
Ha Java, koropbiil HasbiBaercs Hadoop (HasBaH B 4eCTb MIPYLIEYHOTO ILIIOLIEBOTO
CJIOHA, IPUHAJIJIEXKABIIIETO ChIHY TJIABHOTO Pa3pabOTUHKA).

31eCh BCTYIAIOT B JIEUCTBUE CJIOBA «BOJIBIITIE JJaHHbBIE> . 3aUaCTYIO 3TO IIPOCTO O3HA-
YaeT, 4TO «[AHHDBIX CJIUIITKOM MHOTO, 4TOOBI OHU IIOMECTUJIMCH HA MOTO MAIITHY > TAHHbIE,
00beM KOTOPBIX TIPEBBIIIAET AUCKOBOE IIPOCTPAHCTBO, TIAMSITH, BpeMsT pabOThI IIPOILEC-
COpa WJIK BCe nepedncyienHoe. J[Jist HEKOTOPBIX OpraHU3aluii pereHreM Borpoca O0Jib-
mux ganHbix ssastercst Hadoop. Hadoop konmpyer qanHble cpeiu MalliiH, IPOIyCcKaeT
UX Yepe3 MPOrpaMMbl MACIITAOMPOBAHUS U CKATHSI 1 COXPAHSIET Ha JIUCK PE3YJIbTAThI
mocJie Kask/[oro Tiara.

ITOT MPOLECC MOKET OBITh MEJIEHHBIM. BoJsiee OICTPBIM METOIOM SIBJISIETCST OT-
mpaBka oTokoM ¢ nomotibio Hadoop, kotopast paboraer kak kanajbl Unix, OChLIAsT
JIAHHBIE MEK/LY TIPOTPAMMAMU U He TPeOyst 3alUCU Ha IUCK TIOCJIE BHITTOJTHEHUST KasKI0-
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ro mrara. Bel MozkeTe mcaTh porpaMMbl, KCTIOIB3YIOTHE OTIIPABKY MMOTOKOM € TIOMOTITBIO
Hadoop, Ha s060M s13bike, BKIoyas Python.

MHuoskecTBo Moayseit Python 6bumn Hanucansr ast Hadoop, HekoTOpbIE U3 HUX
paccMaTpuBatores B craTbe 6iora A Guide to Python Frameworks for Hadoop (http://
bit.ly/py-hadoop). Kommanus Spotify, nsBectHast nepegadeil MOTOKOBOW MY3bIKH, OT-
KPbLIa NCXOHBIN KOl CBOETO KOMITOHEHTA JIJIs OTIIPABKY OTOKOM ¢ romotiibio Hadoop,
Luigi, HanucanHoro #Ha Python. ITopr ana Python 3 Bee enie He roTos.

Konkypent 1o umenu Spark (http://bit.ly/about-spark) 6bL1 paspaboraH AJist TOTO,
4T00BI IPEBBICUTD ckopocTh paboTel Hadoop B8 10—100 pas. OH MoxkeT untarh 1 o6pa-
GaThIBaTh J1I000H MCTOUHKK HaHHbIX 1 (popmar Hadoop. Spark sxirouaer B cebs API piis
Python u apyrux si3eikoB. Bel MojkeTe HailTH JOKYMEHTAIUIO 110 YCTAaHOBKE OHJIANH
(http://bit.ly/dl-spark).

Ewte onnoii anpreprarusoit Hadoop ssisiercsa Disco (http://discoproject.org/), koto-
pbiii ucnosbayer Python mist o6paborku MapReduce u si3bik iporpammuposatust Erlang
Uit KOMMYHUKauu. K coskanennio, Bbl He MOJKETe YCTAHOBUTE €10 ¢ TIOMOIIBIO Pip —
3arsigHuTe B IokyMenTaruio (http://bit.ly/get-disco).

Ob6patuTech K IPUIOKEHNIO B, 4TOOBI yBUIETH CBSI3aHHBIE C HAIIIEH TEMOTT TPUMEPBI
MapaJuIeIbHOTO TPOTPAMMHUPOBAHS, B KOTOPHIX OOBEMHBIE CTPYKTYPUPOBAHHBIC BHI-
YHCJIEHUS PACTIPOCTPAHEHBI MEKTY HECKOJBbKUMHU MAITHHAM.

Pa6botaem B obnakax

He Tak gaBHO BaM IPUXOUIOCH TOKYIIATh COOCTBEHHbBIE CEPBEPDI, PA3MEIATh UX HA
CTONKAX B ZIaTa-1[EHTPAX U YCTAHABIUBATD HA HUX MHOKECTBO IIPOTPAMM: OIIEPAI[UOH-
HBIE CUCTEMBI, JiPailBEPbl YCTPOICTB, (halinoBbie cucTeMbl, 6a3bl JAHHBIX, BEG-CEPBEPHI,
CepBepPhI AJIEKTPOHHON MTOYTHI, HaTAHCUPOBIIUKU HATPY3KU, MOHUTOPBI 1 T. /1. DPhexT
HOBU3HBI [IPOTIAJ, KOT/[A Bbl HAYAJIU MBITATHCA TOEPKUBATH PAOOTOCIIOCOOHOCTD He-
CKOJIbKUX cucteM. Kpome Toro, BaM Mpuxo/iI0ch MOCTOSTHHO BOJHOBATLCS O Gezorac-
HOCTH.

MHorue XOCTUHTOBBIE CITYsKOBI TIPe/Iaraii mo3aboTUThCS O BAIUX CEPBEPax 3a He-
KOTOPYIO TJIATY, HO BaM BCE PABHO TIPUXOINIIOCH GPaTh B apeH;1y (hU3ndecKue yCTpoicTBa
U [IOCTOSTHHO IIJIATUTH 32 ITMKOBYIO HATPY3KY.

C yBesinueHneM KOJIMYECTBA KOMITBIOTEPOB OIIMOKH CTAaHOBUJIKMCH Bee GoJiee pac-
npocTpaHeHHbIMEI. BaM Hy KHO ObLI0 MacITabupoBaTh cayKObl TOPU3OHTATIBHO U XPa-
HUTH M3OBITOYHBIE IAHHBIE. BBI He MOKETE MPeIoiarath, 4To ceTh Gyaer paboTaTh Kak
onna mamuna. Coryacuo Iurepy Joitay (Peter Deutsch), Bocemb ommbok BocpusTs
pacIpeieJIeHHbIX BEIYUCJIEHII 3aKII0YAI0TCS B CJIELYIOMIEM.

O Cerb HajIE)KHA.
O JlaTeHTHOCTH PaBHA HYJIIO.
O Tlosoca npomnyckanust GeCKOHEYHa.

O Cerb 6e30macHa.
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QO Tormosornst He MEHSIETCSI.

O CyiecTByeT BCEro OINH aJIMUHUCTPATOP.
O CronMOoCTb TPAHCIIOPTUPOBKHU PaBHA HYJTIO.
O Cerb roMOTEHHA.

Bol MoskeTe TOMPOGOBATH CO3[ATH CJOKHYIO PACIPENEJeHHYI0 CUCTEMY, HO JIJIsST
aTOro morpebyercst MHOTO PaboThI U APYTOil HAGOP WHCTPYMEHTOB. MOKHO CPAaBHUTH
CepBepBI ¢ IOMANTHUMU KMBOTHBIMU — BBI JIa€TE MM UMEHA, 3HAETE X XapaKkTep U Je-
quTe uX 1o Mepe HeobxoaumocT. Ho 1mo Mepe pocta X KOJMYECTBA OHU CTAHOBSITCSI
6OJIbIIE TOXOKUMU Ha CKOT: BBITJISIIAT OIMHAKOBO, IMEIOT HOMEPA, 1 UX IIPOCTO 3aMe-
HSIOT, €CJIM BO3HUKAET KaKasi-To mpobiiema.

Bwmecto Toro uToGh! cO3[aBaTh CUCTEMY, Bl MOKETE apeHI0BaTh cepBep B 00sake.
B pamkax 510l Mozes 06CIy)KUBaHNe CEPBEPOB SBJIETCs 3a060TOI KOro-TO APYroro,
a BBl MOKETE CKOHIIEHTPUPOBATHCSA HA CBOEH Ciyskbe, 610re UM 4eM-TO JPYTOM, 4TO
xoresin Obl II0Ka3aTh MUPY. VICHo/Ib3ys OHJIaliH-TIaHe b HHCTPYMeHTOB U API, BbI MO-
JKeTe BBIOpaTh cepBepsl ¢ 000N HeoOX0ANMOI BaM KOH(UTypalreil GbICTPO U JIETKO —
OHM AJTACTUYHBL. BBl MOKeTe OTCJICKUBATD UX CTATYC U TTOIYYaTh MIPEYTTPEKACHUS B TOM
clydae, ecJiu KaKoM-TO TOKa3aTes b MpeBbicul JuMuT. ObJIaKa B IAHHbI MOMEHT SIBJISI-
I0TCSI JIOBOJILHO TIOMYJISTPHOI TEMOI1, M KOPTIOPATHBHBIE PACXO/IBI Ha 0OIAUHbIE KOMITO-
HEHTBI Bce GOJIBbIIE PACTYT.

Paccmorpum, kak Python BzanmoeiicTByeT ¢ HEKOTOPBIMU IIOIYISPHBIMU 00.1a-
KaMU.

Google

Google yacto ucnosbayer Python iyt BHyTPeHHUX HY K/ 1 HAHUMAeT HMEHUTBIX Pas-
paborunkos Python (y Hux xaxoe-to Bpems paboran cam I'suzo Ban Poccym).

[Tepeiinure Ha caiit App Engine (https://developers.google.com/appengine/) u 3aTem
B MeHIo Choose a Language (BsiGepure s13bIK) yeTaHoBuTe (hJiaskok Python. Bel Moskere
BBoauTh ko7 Python B Cloud Playground u Buzers pesynbrarst Buusy. Cpasy mocie
ATOTO pasjieJia Bbl YBUIUTE CCBHIIKU, C TIOMOIIBIO KOTOPBIX MOJKETEe 3arpy3UTh Ha CBOM
kommbiorep Python SDK. 910 nosponut Bam paspabareiBaTh 11 00maunbix API or
Google API Ha cob6cTBeHHOM KOMIIbIoTEpE. lajiee PacCMOTPUM JAeTajll pasBepThIBaHUS
Barero npuyioxkerns Ha AppEngine.

Ha rnasnoii crpanune Google (https://cloud.google.com/), kacaroieiics TeMbl 00J1aKOB,
BbI MOJKETE HAUTH JIETAIM O ero cayKOax, BKIOUast CJAeyolue:

O App Engine — BvicokOypoBHEBas miatgopma, BKIOYAIONAs TaKue WHCTPYMEHTBI
Python, kax Flask u django;

O Compute Engine — coszaer Kaactepbl BUPTYaTbHBIX MAIINH 1 00bEMHbBIX 33724,
CBA3aHHBIX C PacIpe/leIeHHbIMY BbIYNCICHUSAMY;

O Cloud Storage — xpanuuiie 00beKkToB (00bEKTaAMU SBILIOTCS (halijibl, 31€Ch HET
nepapxuii KaTajaoros);

O Cloud Datastore — kpymHas 6a3a mranubix NoSQL;
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O Cloud SQL — kpynnas 6asa ganubix SQL;
O Cloud Endpoints — obecrieunBaeT JOCTYTI K MPUIOKEHUSIM ¢ TToMOTIbio Restful;
O BigQuery — 6osbiune gaunbie B crusie Hadoop.

Cayx6nt Google KoHKYpUPYIOT co cay:kbGamu kommannit Amazon n OpenStack.

Amazon

ITo mMepe pocrta KoMIauuu Amazon OT COTEH J[0 THICSY ¥ MUJJIHOHOB CEPBEPOB pa3pa-
GOTYMKHU CTOJNKHYJIUCH CO BCEMU MPOBIeMaMy PacpeieIeHHbIX crcTeM. OMHaKIbI
B 2002 roxy (wiu okosio toro) CEO kommanuu Ixkedd Besoc (Jeff Bezos) o6bsBun
paboTHUKaM Amazon, 4To ¢ TOTO MOMEHTA BCe JIaHHbIE 1 (DYHKIIMOHAT JOJIKHDI OBITH
JIOCTYTIHBI TOJIBKO Yepes HHTepeichl CeTeBbIX CIyKO — He yepes (haiisibl, 6a3bl TaHHbIX
WJTH JIOKAJTBHBIE BBI3OBBI (DYHKIHI. VM mpuiock pazpabaThiBaTh 9TH HHTEPhEHChH Tak,
Kak ecyin ObI UX KOJ[ cTajl 001Ie0CTyTHBIM. [THChMO 3aKaHIMBAIOCH MOTHBUPYIOIIEHT
(dpaszoit: «Tot, KTo aTOTO HE ceaet, GyIeT YBOJIEH.

HeyausurebHo, 4TO pa3pabOTINKU B3SLIUCH 34 JIEJIO 1 ¢ TEUEHHEM BPEMEHU CO3/1a-
JIF OYEeHb KPYTHYIO apXUTEKTYPY, OPUEHTUPOBAHHYIO Ha caIy:KObI. OHM TO3aNMCTBOBA-
JIVL WJTH IPUTYMAJTH CaMU MHOZKECTBO peltieHni, Brodas Amazon Web Services (AWS)
(http://aws.amazon.com/), KoTopoe cefiyac TOMUHUPYET Ha pbIiHKe. Ternepb OHO COCTOUT
U3 MHOKECTBA CJTY5K0, HO CAMBIMU BaKHBIMU SIBJISTIOTCS CIIE/YIONINE:

Elastic Beanstalk — BbicokoypoBHeBast miartdopma st IPUIOKEHHI;

EC2 (Elastic Compute) — pacrpe/ieJieHHbIE BBIYUCTEHS;

S3 (Simple Storage Service) — xpaHuuiine 0ObEKTOB;

RDS — pensiuonnbie 6asbl ganubix (MySQL, PostgreSQL, Oracle, MSSQL);
DynamoDB — 6asza nanubix NoSQL,;

Redshift — xpanuimie gaHHbIX;

EMR;

Hadoop.

©C 00000 Q0O

Yr06eI moApOOHEE Y3HATH 00 5TUX U APYruX ciayxkOax AWS, sarpysure Amazon
Python SDK (http://bit.ly/aws-py-sdk) 1 ripoutuTe paszaes MoMolub.

OdurmansHas 6ubanorexka AWS s Python, boto (http://docs.pythonboto.org/),
TaKzKe BCe ellle He OJHOCThIo nopruposana Ha Python 3. Bam nonago6urcs ncnosb3o-
BaTh Python 2 win uckaTh anbTepHATUBY, YTO Bbl MOKETE CAEJIATh, BBEIS B CTPOKY
noucka Python Package Index (http://pypi.python.org/) aws mu amazon.

OpenStack

BropbiM caMbiM oMy IstpHbIM 001auHbIM cepBrucoM 611 Rackspace. B 2010 roy xomrra-
HYsE co3/1asTa HeoObraHoe mapTHepceTBO ¢ NASA, uT06bI 06heIMHUTH CBOU YaCTH 00JIAYHOI
undpactpykrypsl B OpenStack (http://www.openstack.org/). 910 GecriiaTHoe peleHne
C OTKPBITBIM UCXOJHBIM KOJIOM, KOTOPOE MOKET MCHOIb30BATHCS [IJIsI CO3/IAHUST OTKPBI-
THIX, 3aKPBITHIX U THOPUIHBIX 001aK0B. HOBast BEPCHSI BBIXOAUT KaKIbIE [IECTH MECSITIEB,
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camast TIOCJIe/THsIst U3 HUX Ha MOMEHT HATIMCAHUsT KHUTH cofiepskasia 6osee 1,25 MITH CTpOK
koza Python, BHecernnoro MHorumu yuactaukamu. OpenStack ncmosbsyercest Ha po-
M3BOJICTBE TMIOCTOSIHHO YBEJIMUNBAIOIIMMCS YMCIOM opranusanuii, kyna Bxoaatr CERN
u PayPal.

Ocuosnbie API OpenStack ssistiorest RESTful, moxysan Python npemocrasisiror
[porpaMMHbie MHTEPMENCHI, a TIPOrPaMMBI, 3alyCKAIONUECsT U3 KOMAH/THOH CTPOKH,
OTBEUAOT 32 ABTOMATHU3AIHIO PAGOTHI ¢ 000I0YKO. PaccMOTPUM CTaHIAPTHBIE CIIYKOBI
TeKyIei Bepcun:

O Keystone — cayxba npeHTUGUKAINY, TIPEIOCTABIIAIONAs ayTeHTrduKanmo (Ha-
[pUMep, JIOTUH /TIAPOJib ), aBTOPU3AIHI0 (HHCTPYMEHTBI) 1 OGHAPYKEHUE CIIYKO;

Nova — CJIy)K6a BBIQHCHCHHﬁ, paciipejiejieHHaA pa60Ta C cepBepaMU CETH;

O

Swift — xpanunuine 06bekToB Bpoge S3 o1 Amazon. OHO MCHOJIb3YETCS CIyKOO0M
Cloud Files or Rackspace;

Glance — ciysxba xpaHeHUsT M300PasKEHUN TPOMEKYTOYHOTO YPOBHST,
Cinder — ciry»x6a XxpaHeHus: 6JI0KOB HU3KOTO YPOBHSI;

Horizon — oHsaiiH-1iaHesb YIpaBIeHns 1S BCeX CayKO;

Neutron — cirysk6a yrpasJjeHus CeTbio;

Heat — carysx6a ynpasiieHust (MyIbTHOOIaUHAS );

©C 000 O0O0

Ceilometer — ciry:k6a TesemMeTpun (METPUKH, MOHUTOPUHT U U3MEPEHNS).

Bpewmst oT BpeMeHU HOSBIILIOTCS U JIPYTHe CEPBUCHI, 3aT€M OHU IIPOXO/AT Yepe3 UHKY -
GAIMOHHBIIT TIPOIECC U MOTYT CTAaTh YacThi0 cTaHAapTHOI mwiardopmsr OpenStack.

OpenStack paGoraer Ha Linux njix BHyTpH BUPTYabHON MammHbl Linux. YcTaHoB-
Ka ero OCHOBHBIX CJIyKO JI0BOJIBHO caoskHa. CaMblii GBICTPBIN ¢IOCO6 YCTAaHOBUTD
OpenStack na Linux — ucnoabzosath Devstack (http://devstack.org/) u ynrarh B 11po-
1ecce BeCh 0ObSICHAIONUEI TEKCT. B KOHIlE BBl YBUUTE OHJIAIH-TIAHEb HHCTPYMEHTOB,
KOTOpast MOKET [IPOCMATPUBATH JIPYTHE CJIYKOBI U YIIPABJISATH UM,

Ecoi BBl XOTHTE YCTAHOBUTH HEKOTOPBIE CIY;KOBI MM JaXke UX BCE BPYUHYIO, HC-
MOJIb3YHiTe MEHEKEP [TAKETOB Balllero Auctpubytusa. Bee ocHOBHbIE TOCTaBIIUKH Linux
nozgepskuBaror OpenStack 1 MpegocTaBIISIOT TaKeThl Ha CBOMX cepBepax. IloceTure
caiit OpenStack, 4T00bI yBUIETH TIOKYMEHTHI 110 YCTAHOBKE, HOBOCTH M COOTBETCTBY-
IONIYI0 UHGOPMAITHIO.

Paspabotka 1 KoprnoparusHas nozuepsxkka OpenStack Bce Gobiiie yekopsioTcst.
Ero navasm cpaBHMBaTh ¢ Linux, korzia TOT Melnas paciipoctpanenuio Bepeuit Unix.

YnpaxHeHus

1. Ucnonbsyiite 00beKT Kiracca socket, uToObl peasnsoBarhb cIyKO0y, COOBIIAIONIYIO
Tekylee Bpemsi. Koria KJimenT oTnpanJsieT Ha cepBep CTPOKY 'time', BepHUTE TEKY-
1ve 1aTy U BpeMs Kak cTpoky [SO.
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2. Ucnombayiite cokersl ZeroMQ REQ 1 REP, 4TOGBI C/I€1aTh TO K€ CaMOEe.
3. Tlompobyiire cuenarh TO ke caMoe ¢ oMo XMLRPC.

4. BosMoskHO, BBI BUes M o130/ Testecepuada [ Love Lucy, B kotopom Jliocu u Itesib
paboraroT Ha HMIOKOJaAHOI (dabpuke (910 Kiaaccuka). ITapouka craja orcTaBath,
KOT/la IMHK: KOHBeiiepa, KoTopas HalpaB/isijia K HUM Ha 00paboTKy KOH(ETEI, Ha-
yasia paborats eie GpicTpee. Hanmimre cuMyJIsiiinio, KOTOpast OTIIPABJISIET PasHbIe
Tkl KoHdeT B crurcok Redis, 1 kameHT Lucy, KOTOPBIii fe1aeT GJOKUPYIOLINE Bbl-
TaJIKUBaHus U3 crucka. Eit HyskHO 0,5 ceKyH/ibI, 9T0ObI 06paboTaTh 0HY KOH(DETY.
BoiBeuTe Ha 9KpaH BpeMsi U THIT KK I0H KOH(METHI, KOTOPYIO MMOJIYUYHT Lucy, a TAaKKe
KOJIN4€eCTBO He0OPabOTaHHBIX KOH(DET.

5. Ucnomnp3yiite ZeroMQ, 4To6bl my6JnKOBAaTh CTUXOTBOPEHUE U3 YIPAKHEHUS 7
JIaBbl 7 110 OZIHOMY cJIOBY 3a pas. Hanuiure norpeburens ZeroMQ, kotopsbiii Gy aer
BBIBOANTD HA 9KPAH KaXK/[0€ CJI0BO, HAUMHAIOMeecs ¢ TacHoi. Hammmure gpyroro
noTpeGUTEIST, KOTOPHIT GYIET BBIBOAUTD BCE CI0BA, COCTOSITINE U3 TSATH OYKB. 3HAKH
[IPENMHAHUS UTHOPUPYHTE.



BbITb
NMATOHLLMKOM

Bcera xoTesm oTpaBUTHCS BO BpEMEHU HA3a/l,
4TOOBI CPA3UTHCsT ¢ HoJiee MOJIOION BepcHei
cebs? Kapbepa B paszpaborke 11O — 510 TO, uTO
BaM HY’KHO!

Annuom Jlox (Elliot Loh)

ITa ryiaBa MOCBsIIIeHa HayKe U HCKYCCTBY pa3paboTku ¢ momortibio Python, ora comep-
JKUT PEKOMEHIAIMY 1 TTPABUJIA XOPOIIero ToHa. VI3yunre ux, u Bbl TOKe CMOKETE CTaTh
HACTOAIINM ITUTOHIIIUKOM.

O nporpaMmMupoBaHUM

JlJ1s1 Havasa 1 Xouy cKas3arh [1apy CJI0B O [IPOrPAMMUPOBAHUH € BLICOTBI IMYHOTO OIIbITA.

51 HauMHAT CBOIO IEATENHLHOCTD B OOTACTH HAYKU U 0OYUHIICS TIPOTPAMMIPOBAHUIO,
ITOOBI AHATU3UPOBATH U OTOOPAKATH IKCTIEPIMEHTATBHBIE TaHHbIe. MHe Ka3aI0Ch, 4TO
[IPOTPAMMUPOBAHUE OKAKETCS MOXOKUM Ha OyXTaJITePCKUil yueT — OyieT TOUHBIM
u cky4yHbIM. Ho 51 ynuBuiicd, Korjia OHsJL, 4TO MHe 3T0 HpaBuTcs. OJHUME U3 UHTEpeC-
HBIX JIJIS1 MEHSI ACIIEKTOB CTAJIN JIOTHYECKash — IIPOrPAaMMUPOBAHNE ITOXO0KE HA CKJIIA/IbI-
BaHMe 11a3JI0B — U TBOpYecKas cocTapJsonye. Bam Hy)KHO HallUcaThb IIPOrPaMMy Tak,
4TOOBI MOJYYNUTh IPABUIbHBIE PE3YJIbTATHI, HO BbI BOJIbHBI HAIIMCATH €€ TEM CIIOCOOOM,
KOTOPBIH BaM G0JTbITIe HPABUTCS. Takoe COOTHOIIEHE NCTIOTB30BAHIS JTEBOTO 1 TTPABO-
TO TIOJTyIITAPHiT MO3Ta HEOOBIYHO.

[Tocsie TOro Kak s Havas CBOIO Kapbepy B IPOTPAMMMPOBAHUY, g TaKKe Y3HAJ, YTO
B ATOI 06J1aCTH CYIIIECTBYET MHOKECTBO HUIII JIJIs PA3HBIX 3a/1a4 U PA3HBIX TUTIOB JIIO/EH.
BbI MOsKeTe TIOTPY3UThCs B 067aCTh KOMITBIOTEPHOT TpahiKH, OTEPAIIHOHHBIX CHCTEM,
OGuBHEC-TIPUIOKEHHIT 1 Taske HAYKH.

Ecyit BbI TPOTrPaMMUCT, y BaC MOT OBITh TIOXOKUN OTIBIT. EC/N ke HET, MOKETe 1M0-
mpobOBaTh HAYATDH [TPOTPAMMUPOBATD, YTOOBI TIOCMOTPETD, TIOIXOAUT JIM 3TO BaM HJIN
XOTsI OBl TOMOTAET JIK HTO PEININTh KaKue-To 3a1adu. Kak st yke 1mucai B 3TOI KHUTE,
3HaHMe MaTeMaTUKH 3/1eCb He Tak Yk BaskHo. CKopee Bcero, caMoe TJIaBHOE — 3TO CIO-
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COOHOCTH MBICJHUTH JIOTHYECKU M CKIOHHOCTD K SI3BIKAM, YTO MOJKET MOMOYb MPHU TIPO-
rpammupoBanun. HakoHelr, BaM MIPUTOUTCS TEPIIEHUE, 0COOEHHO €CJIU BBI OTCIIEKUBAE-
Te Har B CBOEM KOJIE.

Mwem koa Ha Python

Korza Bam Hy»KHO HaIiCaTh HEKUAN KO, caMbIM OBICTPBIM PEIIEHNEM ABJISETCS KPaka.
Komneuno e, BOPOBaTh MOKHO TOJIBKO M3 TEX UCTOYHUKOB, KOTOPBIE TIO3BOJISTIOT 3TO
Jlesath.

Crangapraas 6ubanorexa Python (http://docs.python.org/3/library/) mmpoxa, riay6o-
Ka U JI0OBOJIbHO TIOHsATHA. [Torpysurech B Hee M UITUTE JKEMUYKUHBIL

Kaxk u B c/1ydae ¢ 3a1aMy CJIaBbL B CIIOPTE, MOZYJIIO TpeOyeTcst BpeMst, 4TOOBI II0IIaCTh
B cTaHAapTHYI 6ubanoTeky. HOBBIE MaKeThI MOSBASIOTCS TOBOJIBHO YacTO, U Ha TIPO-
TSKEHUH 9TOM KHUTH 1 OTMEYaJI Te M3 HUX, KOTOPbIe InO0 Ae1aI0T YTO-TO HOBOE, JT00
JIeJIAloT 4TO-TO cTapoe ayuire. Python mocrasisiercst cpasy «c baTapeiikamir», HO HHOT/IA
BaM Hy’KHa GaTapeiika Apyroro BUa.

Tax rjie ke, IOMUMO CTaHAAPTHOIT OUOIMOTEKH, CIIeyeT UCKaTh Xopowuil Koz Python?

[TepBoe MecTo, Ha KOTOPOE BbI IOJKHBI 00paTUTh BHUMaHue, — 910 Python Package
Index (PyPI) (https://pypi.python.org/pypi). Patee nocusmmmii umst Cheese Shop B uectnb
ckerya Monty Python, aToT caiiT mocTOsSSHHO OOHOBJISIETCSI — HAa MOMEHT HAIMCAHIISI
9TOii KHUrK OH comep:xkuT 6osiee 39 000 nakeros. Korga Bbl ucnobsyere pip (cMOTpHTE
cJielyIonuil pasen), on uiieT maker Ha caiite PyPl. OcnoBuas crpanuiia PyPI noka-
3bIBAET CaMble CBEJKHE MMAaKeThl. BbI TakKe MOXKeTe BBIMTOJTHUTD TPSIMOI iorck. Harnpu-
Mmep, B Tabur. 12.1 mokasanb! pe3yJibTaThl IOMCKA 110 CJIOBY genealogy.

Ta6nuua 12.1. MNakeTbl 415 paboTbl C reHeanorMyeckum peBom,
KOTOpble Bbl MOXKeTe HalTu Ha carite PyPl

Maker Bec OnucaHue

Gramps 3.4.2 5 WccnepnyiiTe, opraHusyiiTe u AenMTech CBOEN CEMEHON reHeanormei

python-fs-stack 0.2 |2 O6onoyka, HanncaHHas Ha Python, anst Bcex API FamilySearch

human-names 0.1.1 |1 Yenoseueckne nMeHa

nameparser 0.2.8 1 MpocToit Moaynb Python, npeaHasHayeHHbIN Ans pa3bueHus yenose-
YECKMX MMEH Ha OTAESbHblE KOMMOHEHTbI

Jlyuiivie cOBIajieHUsT MMEROT GOJIBIIIIA Bec, MoaToMYy makeT Gramps, CKopee BCero,
nogoiizer Bam Jayuiie Bcero. ITocerure cailt Python (https://pypi.python.org/pypi/
Gramps/3.4.2), 4ro0bl YBUIETh JOKYMEHTAIIMIO M CChLIKK Ha 3arpy3Ky HaKeTa.

Eie ogauM nonyasipabiM pernosutopueM asisiercsa GitHub. Barasnure, kakue na-
keTbl Python momy isipHbl B TaHHBIH MOMEHT.

Caiit Popular Python recipes (http://bit.ly/popular-recipes) comepsut 6osree 4000 ko-
poTkux mporpamMm Python Ha o0y Temy.
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YcTaHOBKaA NakeTtoB

CyuiectByer Tpu criocoba yctaHoBUTh makeT Python.

O HUcnonb3oBaTh pip, €C €CThb Takasd BO3MOKHOCTh. C TOMOTIBIO Pip BbI MOXKETE
YCTAaHOBUTB OOJIBITUHCTBO MAKETOB,

O HMuoraa BB MOKETE UCIIOJH30BATh MEHEKEP TTAaKEeTOB CBOEH OMeparmoHHON CHU-
CTEMBI.

O C moMmoIImbIo NCXOIHOTO KOJIa.

Ecin BaM HY’KHO yCTaHOBUTH HECKOJBKO MAKETOB U3 OJHON 06JIaCTH, BB MOXKETe
00HAPYKUTH IUCTPUOYTUB, KOTOPBIL yiKe copepKuT ux. Hampumep, B upuitoxennu B
BbI MOJKETE TOMPOOOBATh MOPabOTaTh ¢ HECKOJIBKUMHU YUCTOBBIMU U HAYYHBIMU TIPO-
rpaMMaMu, KOTOPbIe ObLIO ObI TPYHO YCTAaHABJIUBATH BPYYHYIO, HO BCE OHI BKJIIOUEHbBI
B qucTpubyTuBhl Bpoae Anaconda.

Ucnonb3syem pip

Ncnonb3osanue maketoB Python nmesno Heckorbko orpannuenuil. Bosee paHHWIT WH-
CTPYMEHT JIJIsT yCTAHOBKM easy_install ObLT 3aMeHeH pip, HO HU OJIMH U3 HUX HE HAXO-
nmiicst B cranaaptHoM nakere Python. Eciii Mbl IOTKHBI yeTaHABINBATH TTAKETHI C MO-
MOIIIBIO Pip, To T/ ke ero B3sTh? Haunnast ¢ Python 3.4, pip HaKOHEI-TO BKIIOYIIN
B cTaHAapTHBI makeT Python, 4To0b M36€KaTh MOAOOHOTO HK3UCTEHITHATBHOTO KPHU-
suca. Ecaiu BBI ncnonbayete Gosiee paniioio Bepcrio Python u y Bac He ycranosien pip,
MOXKeTe 3aTpy3UTh ero 1o aapecy http://www.pip-installer.org.

[IpocTetinmuii BapraHT UCMIOJb30BAHUA Pip — yCTaHOBKA MOCJeHE Bepcun HEeKO-
TOPOTO MaKeTa ¢ TIOMOIIBIO CIEAYIONei KOMaH/IbL:

$ pip install flask

Bol yBUIMTE IETATM TIPOUCXOISITIETO, TPOCTO YTOODI He TIOLYMAITH, YTO Pip JICHUTCS:
3arpysKa, 3aIyck setup.py, ycTaHoBKa (aiijioB Ha IMCK U JIp.
Bl Takske MOKeTe yKa3aTh pip yCTAHOBUTD ONPEIEJICHHYIO BEPCHIO:

$ pip install flask==0.9.0

Nmm MUHUMaJbHYIO BEPCUIO (STO TI0JIE3HO, KOI'/la HEKOTOPasa OCO66HHOCTB, 6e3 Ko-
TOpOI'/JI BbI JKUTHb HE MOJKETE, II0ABJIAECTCA TOJIBKO B OHpelIEJIEHHOﬁ BepCI/II/I)Z

$ pip install 'flask>=0.9.0'

B nipesbiyiiem npuMepe oJlMHapHbie KABBIYKH HE JAI0T 000I0YKe MHTEPIIPETUPO-
BaTh CUMBOJI >, YTOOBI TIEPEHATIPABUTH MOTOK BBIXOHON nHMOPMAaIiu B (ails ¢ mme-
nem =0.9.0.

Eciit BBI XOTHTE YCTAaHOBUTH GOJTEE OTHOTO TTAKETA, MOKETE BOCTIOMBb30BATHCST (hailToM
tpeboBanuii (http://bit.ly/pip-require). HecmoTpst Ha 0Omiie BApUAHTOB, IPOCTEUIINM
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BaprMaHTOM HCITOJIb30BaHUA ABJIAETCA CIIMCOK ITAaKETOB, B K.’:DKZIOI;I CTPOKE 110 OJIHOMY,
OIIIIMOHAJIbHO coaepmamﬂﬁ TOYHbIC UJIKM OTHOCHUTEJIbHbIE BEPCUU!

$ pip -r requirements.txt

Hamnpuwmep, daiin requirements. txt MokeT copep:kath ciaeaylolee:

flask==0.9.0
django
psycopg2

MeHepxep NnakeToB

Apple’s OS X comepkut ctoporHue MeHemKephl nakeros homebrew (brew) (http://
brew.sh/) u ports (http://www.macports.org/). Ouu paboTaioT IPUMEPHO TaK Ke, Kak
U pip, HO He orpaHuYeHbl maketamu Python.

B oneparonHbIx cuctemax ceMeiicTBa Linux nmMeeTcst OT/Ie/TbHBIN MeHeKep TaKeTOB
JUIST KasK 1010 JiueTpulyTrBa. CaMbIMU TTOITYJISIPHBIMUE SIBJISTIOTCS apt -get, yum, dpkg 1 zypper.

B onepannonnbix cucremMax cemeiicrea Windows umerorcsa Windows Installer u daii-
JIbL TIAKeTOB ¢ cyddurcom .msi. Ecin bl yeranasmusaau Python aina Windows, To,
ckopee Bcero, (aiia makera nmes (popmat MSI.

YcTaHOBKa U3 UCXoAHOro Kkoaa

Wnorna ciayyaercs Tak, 4TO TMAKET ellle COBCEM HOBBIN WJIH Ke aBTOP TIPOCTO HE CeJial

€ro JI0CTYIHBIM Yepes pip. [Jist Toro 4roObl cO3/1aTh MAKET, BbI, KAK [PABUIIO, JIEJIAETE

cJefiyiolee.

1. 3arpy:kaere KoJI.

2. W3Baekaete (aiijibl ¢ MOMOIIBIO Zip, tar uiu IPyroro MOAXOASIIEr0 MHCTPYMEHTA,
€CJI OHY 32aPXUBUPOBAHbI UJIH CIKATHI.

3. 3amyckaerte KoMaHy python install setup.py B mamnke, KoTopasi cofepKUT aiii
setup.py.

Kak 1 06bl4HO, BaM cnefyeT 6bITb OCTOPOXHBIMU C TEM, UTO Bbl 3arpy)aeTe U ycTaHaBNvBaeTe.
B nporpammax, HanucaHHbIX Ha Python, BpeAoOHOCHbIN KOA CnpsTaTb TPyAHEE, MOCKOMbKY OHM
NpeAcTaBnsitoT coboit UMTabenbHbIN TEKCT, HO MHOTAA 3TO CIlyyYaeTcs.

MHTerpmpoBaHHble cpeabl pa3paboTku

[l nancanus nporpamm, IpejiCTaBJIeHHbIX B 9TOM KHUTE, g NCII0JIb30BaJ TEKCTOBBIN
uHTepdelic, HO 3TO He 3HAUUT, YTO BbI JIOJLZKHBI 3aITyCKATh BECh KO/ B KOHCOJIA UJTH TEK-
ctoBoM OKHe. CyIIecTByeT MHOKECTBO GECTUIATHBIX M KOMMEDPUECKUX HHTETPHUPOBAHHBIX



350 naea 12. BblITb MUTOHLLMKOM

cpex paspaborku (Integrated Development Environment, IDE), KoTopbie aBJsiioTCS
rpadpudeckumMu wHTEepdeicaMu, MOIEPKUBAIOIIUMA WHCTPYMEHTBI BPOJIE TEKCTOBBIX
PENAKTOPOB, OTJIAAYMKOB, IOUCKA 110 OMOIMOTEKE 1 T. [I.

IDLE

IDLE (http://bit.ly/py-idle) — ato IDE, npexrasHaueHHas TobKo 1711 Python, koto-
past OCTaBJIAeTCS CO CTaHAapTHRIM AucTpubyTrBoM. OHa ocHOBaHa Ha uHTEepdeiice
tkinter u mmeer mpocroit GUI.

PyCharm

PyCharm (http://www.jetbrains.com/pycharm/) — 310 OTHOCHTEIbHO HOBast rpadruuecKast
IDE, uMeromas MHOKECTBO BO3MOKHOCTel. Bepens a7 coobimectsa Oeciiatia, Takxke
BbI MOJKETE [OJIYYUTh GECIIATHYIO JIMLEH3HIO 7151 IPo(eccrnoHaIbHON BepCuu, YT00bI
HCTIOJTh30BaTh ee /it 00yueHust Wi paboThl HaJl TPOEKTOM ¢ OTKPBITHIM UCXOIHBIM
kozoMm. Ha puc. 12.1 nmokasan ee HauaJIbHBIM 9KPaH.

EUOLE PyCharm Community Edition

/@ Welcome to PyCharm Community Edition
=

Recent Projects Quick Start

Create New Project

Open Directory

¥

No Project Open Yet

\gﬁ Check out from Version Control

é Configure S

IEE Docs and How-Tos =3
PyCharm Ci ity Edition 3.1.2 Build 133.1229. Check for updates now.

Puc. 12.1. HauanbHbiin 3kpaH PyCharm

IPython

iPython (http://ipython.org/), KoTOpyto BBl yBUANTE B IPUIIOKEHNU B, — 910 tutaTtdopma
JULs yOJMKany puioxkenui, a takke IDE ¢ MMPOKUME BO3MOMKHOCTSIMH.
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NMeHyiTe U fOKYMEHTUPYUTE

Bo1 He BcmomHaUMTE TO, yTO HanMcann. IHOT/Ia cirydaeTcst Tak, 9To S CMOTPIO Ha KO/I, /TaKe
Ha TOT, KOTOPbIY HATTUCAJI HeJJaBHO, U He TOHUMAI0, OTKY/Ia OH B3sJcs. VIMeHHO ToaToMy
I0JIE3HO JOKYMEHTUPOBATh COOCTBEHHBIN KO/ JJOKyMeHTAIUsI MOKET BKJIIOYATh B ceOst
KOMMEHTAapUH U CTPOKH JOKYMEHTAIN!, TaKKe MTOJIe3HO AaBaTh epeMeHHbIM, (DYHK-
MM, MOJIYJISIM ¥ KJlaccaM OCMbIC/IeHHbIe nMeHa. OHako He reperubaiite majky, Kak
B 9TOM IIpuMepe:

>>> # 31ech # CoOMpalCh NPUCBONTL 3HaueHne 10 nepemeHHoi "num":
. num = 10

>>> # Hajgewocb, 370 cpaboTano
. print(num)

10

>>> # hyx.

Bwmecro aToro HanuinuTe, odyemMy Bbl IPUCBOMJIN 3HaueHue 10. YKaxunTe, mouemy
[ lepeMeHHOl MMeHHO uMst num. Eciii BbI nuieTe moYTeHHbIN Tpeobpa3oBaTesib
temneparypsl ot mkaiabsl Dapenreiita k mkaste [enbcusi, Bam cienyer Ha3Bath 1epe-
MEHHBIE TaK, YTOOBI OBLIO TIOHSTHO, YTO OHU JIEJIAIOT, BMECTO TOTO YTOOBI IIPOU3BECTH
Ha CBeT Kyuy BoJieOHOro kozia. HeGobioii TecT Takske He TIOBPEINT:

def ftoc(f_temp):
"Convert Fahrenheit temperature <f temp> to Celsius and return it."
f boil temp = 212.0
f_freeze temp = 32.0
c_boil _temp = 100.0
c_freeze temp = 0.0
f range = f boil temp — f freeze temp
c_range = c_boil _temp — c_freeze temp
f c ratio = c_range / f_range
c temp = (f_temp — f_freeze temp) * f c ratio + c_freeze temp
return c_temp
if _name_ =="'_main_ ":
for f temp in [-40.0, 0.0, 32.0, 100.0, 212.01:
¢ _temp = ftoc(f_temp)
print("%f F => %f C' % (f_temp, c_temp))

3aIyCcTUM TeCThI:

$ python ftocl.py

-40.000000 F => -40.000000 C
0.000000 F => -17.777778 C
32.000000 F == 0.000000 C
100.000000 F => 37.777778 C
212.000000 F => 100.000000 C
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MbI MOKEM C/ZiejIaTb Kak MUHUMYM /IBa YJIYUIIE€HU .

O B ssbike Python wer koncTanT, Ho Tabsmia crusieit PEP-8 pexomenyer (http://bit.ly/
pep-constant) wcrob30BaTh MIPONMUCHBIE OYKBBI U MOAYepKUBaHus (HalpuMep,
ALL_CAPS) mpu MMEHOBAHUH TT€PEMEHHBIX, KOTOPBIE JIOJIKHBI CANTATHCS KOHCTAHTAMMU.
[Tepenmenyem aTu «KOHCTAHTHbBIE» TTIEPEMEHHBIE B HATIIEM TIPUMEPE.

O IlockosbKy Mbl 3apaHee BLIYUCIUIN 3HaYeH s, OCHOBbIBASICh HAa KOHCTAHTAX, liepe-
HeceM MX B BEPXHIO 4acTb MOAyJist. TakuM o6pasoM, OHU OYIyT PacCUMThIBATHCS
TOJIBKO OJINH Pa3 IIPU Kax/0M BbI3oBe (ynkimu ftoc().

Tak BbBITJIAIUT Hepeﬂe]laHHbeI KO/

F BOIL TEMP = 212.0
F_FREEZE TEMP = 32.0
C_BOIL TEMP = 100.0
C_FREEZE_TEMP = 0.0
F RANGE = F BOIL TEMP — F_FREEZE TEMP
C_RANGE = C_BOIL TEMP — C_FREEZE_TEMP
F C RATIO = C _RANGE / F_RANGE
def ftoc(f_temp):
"Convert Fahrenheit temperature <f temp> to Celsius and return it."
c_temp = (f_temp — F_FREEZE_TEMP) * F_C RATIO + C_FREEZE TEMP
return c_temp
if _name__ == '_main_":
for f_temp in [-40.0, 0.0, 32.0, 100.0, 212.01:
c_temp = ftoc(f temp)
print("3f F == %f C' % (f_temp, c_temp))

TecTupyem kopa

BpeMmst oT BpeMeHU $ Jiesiato HeOoTbIoe H3MEHEHIE B CBOEM KOJie U TOBOPIO cebe: « Bbi-
TJISIIAT HETJIOX0, MOKHO OTIIPaBIATh>. A 3aTeM Bce tomaetcst. Oiil Kaxkabrit pas, korma
s1 1esraio aTo (K CYacThio, CO BPEMEHEM BCe PEKe U PEKeE), ST IyBCTBYIO ceOst Ty TIoM
U KJISHYCh, UTO B CJEYIONIMIT pa3 HAIUIITY erite GOJIbIIE TECTOB.

CaMbIii TIpocToii ¢rocob MpoTecTUpPOBaTh MPOTPAMMBbI, HallkcanHbie Ha Python, —
nobGasutb Koman bl print (). Read-Evaluate-Print Loop (REPL) uHTE€paKTHBHOTO WH-
TepIpeTaTopa MO3BOJISIET BaM OBICTPO U3MEHSITh KOJI U TECTUPOBATh nsMeHeHust. O Ha-
KO B TIPOM3BOJICTBEHHOM KOJIe BBIpakeHUs print() MCIoab30BaTh HE CTOUT, TOITOMY
BaM HYKHO MOMHUTH O TOM, YTO CJIEYeT yAAIATh ux. K ToMy ke ommbKu, CBA3aHHbIE
C KOIMPOBAHMEM U BCTABKOI, C/IeJIaTh OYEHb JIETKO.

pylint, pyflakes n PEP-8

C]IelIYIOI_[II/IM IIIarom Iepez Co3/faHneM HaCTOANUX IIPOrpaMM IJIsI TECTUPOBaHU S SABJIA-
€TCsA MCITIOJIb30OBaHME€ KOHTPOJIEPpa KO/Jla PythOIl. CampiMu TOITYJIAPHBIMU ABJIAIOTCA
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pylint (http://www.pylint.org/) u pyflakes (http://bit.ly/pyflakes). Bsi MoskeTe ycTaHOBUTH
M060it 13 HUX (Uau gaxke 00a) ¢ OMOLIBIO Pip:

$ pip install pylint
$ pip install pyflakes

Onu MpOBEPSAIOT Ha HATMYKE PEeaTbHBIX OMMOOK B Koje (HArmpuMmep, obparieHus
K TIepeMEHHOIT 10 TPUCBOEHS el 3HaYeHsT) W HECOOTBETCTBHUE CTUIIO (KaK ecii Obl
KOJi HOCUJI OJHOBPEMEHHO OJIeK/1y B IIOJIOCKY U B KJIeTKY ). PaccMoTpuM npakrudecku
6eCcCMBICTIEHHYIO TIPOTPAMMY, B KOTOPOH €CTh JIOTHYECKas U CTUIMCTUYECKast ONTOKHY:

a=1
b=2
print(a)
print(b)
print(c)

Tak BeITJISIIUT BbIXOAHAs nHMOpMalus ot pylint:

$ pylint stylel.py

No config file found, using default configuration

*kkkkkkkkkkkk MOdU]e Sty]el

C: 1.0: Missing docstring

C: 1,0: Invalid name "a" for type constant
(should match (([A-Z J[A-20-9 1%)|(_.* ))$)

C: 2,0: Invalid name "b" for type constant
(should match (([A-Z_1[A-Z0-9_1%*)|(__.*_))$%)

E: 5,6: Undefined variable 'c'

Ecau nponucrats nanbiie, k pa3zgeny Global evaluation, MOKHO yBUIETH HAIIl CYET
(10.0 — 910 BBICLIMIT GaLI):

Your code has been rated at -3.33/10

Oii! Crauasa ucnipasum ommOky. Ctpoka BbiBoga pylint, KoTopas HaunHaeTcs ¢ £,
YKa3bIBaeT Ha TO, YTO HalijleHa ommbKa, KOTOpast 3aKTI0YAeTCsT B TOM, UTO MBI HE TIPU-
CBOWJIV 3HaUEHNe TIepeMeHHOH C /10 ee BbIBO/IA Ha 3KpaH. [[aBaiiTe aTo ncrpaBum:

a=1

b=2

c=3

print(a)

print(b)

print(c)

$ pylint style2.py

No config file found, using default configuration

*kkkkkkkkkikkk MOdU]e Sty]QZ

C: 1.0: Missing docstring

C: 1,0: Invalid name "a" for type constant
(should match (([A-Z_1[A-20-9_1*)|(_.*_))$)

C: 2,0: Invalid name "b" for type constant
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(should match (([A-Z_J[A-20-9 J%)|(_.*_ ))$)
C: 3,0: Invalid name "c" for type constant
(should match (([A-Z_I[A-Z0-9_1*)[(__.*_))$)

OrnuHo, GoJibllle CTPOK, HauMHaoIKUXc ¢ E, Her. Han cuer yBesmuuiics ¢ -3.33
1o 4.29:

Your code has been rated at 4.29/10

pylint Xo4eT yBUIETHh CTPOKY JOKYMEHTAIMU (KOPOTKUI TEKCTOBBINA (hparMeHT
B BEPXHEH 4acTh MOLYJIst Win (DYHKITUHU, OITACBIBAIONTUI KOJT) U CYUTAET, YTO KOPOTKUE
“MeHa IlepeMeHHbIX Bpojie a, b 1 ¢ He oueHb akkypaTHbl. Cresaem pylint cyactiausee,
a Halll KoJi — ellle Jiyylie:

"Module docstring goes here"

def func():
"Function docstring goes here. Hi, Mom!"
first =1
second = 2
third = 3
print(first)
print(second)
print(third)
func()

$ pylint style3.py
No config file found. using default configuration

JKanob wer. A xakoil y Hac cuer?
Your code has been rated at 10.00/10

He rtak y»x 1 nnoxo?
Erte omanm konTposiepom et sisietcst PEP-8 (https://pypi.python.org/pypi/pep8),
BbI MOKETE YCTAHOBUTH €T0O MTPUBBIYHBIM CIIOCOGOM:

$ pip install pep8
Yro oH cKkakeT 0 Halllel Moce/Hel BepCUu Ko/1a?

$ pep8 style3.py
style3.py:3:1: E302 expected 2 blank Tines, found 1

Yto6bI cresath Kop etie 6osree CTUBHBIM, OH PEKOMEH/TYeT T00aBUTD MyCTYIO CTPO-
Ky IocJie HauaJbHON CTPOKM JIOKYMEHTAITUU MOTYJISI.

unittest

Mpbr1 y6euch, 9To 60JIbIIe He OCKOPOJIsieM 9yBCTBO CTHIIS GOTOB KOJIa, TOITOMY TEIePh
MOJKHO TIEPENTH K HACTOSIIINM TECTaM JIOTUKH Ballleil TporpaMMbl.

XO0poIM TOHOM SBJISETCS HAMCAHWE U 3AITyCK TECTOBBIX ITPOTPAMM JIO OTIIPABKU
KOJ[a B CHCTEMY KOHTPOJIsSI HCXOHOTO Kojia. Harricanue TecToB MOHAYATy MOKET ObITh
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YTOMUTEJIBHBIM, HO OHU JICHCTBUTEILHO MOMOTAIOT BaM HaXOUTh PoGIeMbl GbICTpee,
0COOGEHHO PErpecCUOHHbIE TeCThl (CYyTh KOTOPBIX 3aKJIIOUAETCS B TOM, YTOObBI CJIOMATh
TO, YTO paHbIie paboTasno). BoJesHeHHDII OIBIT yUUT BCeX Pa3pabOTUMKOB TOMY, UTO
Jlaske camoe MaJIeHbKOe U3MEHEHNeE, KOTOPOE, TI0 UX 3aBEPEHUM, He 3aTParuBaeT pyrue
06JIaCTH TPUITOKEHYIST, HA CAMOM JIeJie BIIUsieT Ha HuX. Eciiu BbI B3TJIsTHETE HAa KA4eCTBEH-
Hble TakeTsl Python, To 3aMeTnTe, 4TO OHM MOCTABJISIOTCS ¢ HAOOPOM TECTOB

CraniapTaast OHOIMOTEKA COJIEPKIT HE OJIIH, a IIEJIBIX /[BA AKETA JIJIsI TECTHPOBAHUST
npuioxkenuit. Haunem c unittest (https://docs.python.org/3/library/unittest.html). Mbr ra-
MUIIEM MOJYJTh, KOTOPBIH 3aMUCHIBAET CJIOBA € MPOMUCHON OykBbl. Hamra mepsas
Bepcus Oy/IeT CIOIb30BaTh CTAHIaPTHYIO CTPOKOBYIO (DyHKIMIO capitalize(), 4To, Kak
BBl yBUJIUTE, TPUBE/IET K HEOKUIAHHBIM pe3ysbTataM. CoXpaHuTe aTOT (Daiisl Mo uMe-
HEM Cap.py:

def just do it(text):
return text.capitalize()

OcHOBHas Hesl TECTUPOBAHUS 3aK/IF0YAETCSI B TOM, YTOOBI TIOHSITh, KAKOii pe3yibrar
BBl XOTUTE TIOJYYUTD TP OTIPeIeJIEHHBIX BXOHBIX JAHHBIX (B HAIIEeM TTpUMepe BB
XOTUTE [TOJIYYUTh TEKCT, KOTOPbII BBEJIU, 3aIIMCAHHBIM C IIPOIUCHON OYKBBI), OTIIPABUTh
pe3yabrar GYHKIIUA TECTUPOBAHUS, a 3aTEM TTPOBEPUTH, TTIOJYUEH JIM OXKU/1aeMbIi
pesyabTaT. OKuaeMbIil pe3yabTaT Ha3bIBAETCS yTBEPsK/AeHUeM (assertion), moaTomy
B paMKaX Iakera unittest Bbl mpoBepseTe pe3yabTaT ¢ TOMOIIBIO METOIOB, YbM NMEHA
HAYMHAIOTCA CO CJI0Ba assert, manpuMep assertEqual, mokasaHHOro B CJIEAYIONEM
npumepe.

CoxpaHuTe 3TOT CIleHapWi TeCTUPOBAHUS 1O/ UMeHeM test cap.py:

import unittest
import cap
class TestCap(unittest.TestCase):
def setUp(self):
pass
def tearDown(self):
pass
def test one word(self):
text = 'duck’
result = cap.just _do_it(text)
self.assertEqual(result, 'Duck")
def test multiple words(self):
text = 'a veritable flock of ducks'
result = cap.just do_it(text)
self.assertbqual(result, 'A Veritable Flock Of Ducks')
if _name_ == "' main_":
unittest.main()

[Tepen kaXabIM METOZOM TECTHPOBAHMS BhI3bIBaeTCsS MeTox setUp(), a Tmocse Kaxk-
JIOTO N3 METOJIOB TeCTUPOBaHUS — MeToz tearDown(). 3asaueii aTUX METOJIOB SIBJISIETCS
BbLAEIeHNE U 0CBOOOKAeHNE BHELNTHIX PECYPCOB, HEOOXOAUMBIX [JISI TECTOB, BPOJAE
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coeuHeHrs ¢ 6asoil JaHHBIX WJIM CO3JaHUs HEKOTOPBIX TECTOBBIX JaHHBIX. B Haliem
CJlydae TeCThl aBTOHOMHBI, U HaM JIayKe He HY>KHO OIIpeesaATh MeTo/bl SetUp () u tearDown(),
OJIHAKO CO3/IaTh UX ITyCThIe Bepcuu He oBpeAnT. Cep/IeM HAIINX TECTOB SIBJISTIOTCS /IBE
¢yaknmm ¢ nmenamu test one word() m test multiple words(). Kaskmas n3 Hux 3amy-
CKaeT olpesie/IeHHy10 HaMu (hyHKImIo just _do_it() ¢ pa3HbIMU BXOIHBIMU ITapaMeTpaMu
U TIPOBEPSIET, TIOJTYY€eH JIM 03KUIaeMbIi Pe3yJIbTar.

O’keil, 3aI1yCTUM TeCT. DTa KOMaH/Ia BBI3OBET /[Ba HANIMX METO/IA TECTUPOBAHUSI:

$ python test cap.py
F.

FAIL: test multiple words (_main_ .TestCap)
Traceback (most recent call Tast):
File "test cap.py". Tine 20, in test multiple words
self.assertkqual(result, 'A Veritable Flock Of Ducks')
AssertionError: 'A veritable flock of ducks' != "A Veritable Flock Of Ducks'
A veritable flock of ducks

A A

O+ o

A Veritable Flock Of Ducks

A A

Ran 2 tests in 0.001s
FAILED (failures=1)

[Taker yctpous pesysibTaT niepBoii npoBepku (test one word), HO He pe3yJbTaT
BTOPOI (test_multiple words). Ctpesku BBepx () IOKAa3bIBAIOT, KAKWE CTPOKHU OTJINYA-
IOTCSI.

YT0 TaKOro 0COOGEHHOrO B MpUMepe ¢ HeCKoJbKuMu cioBamMu? TTocse nmpouTeHust
JIOKyMEHTAIUU JIJisl CTPOKOBOH (yHkiuu capitalize (https://docs.python.org/3/library/
stdtypes.html#str.capitalize) MbI HOHSAIK IPUYKMHY IPOOJEMbL: OHA YBEJIUYMBAET TOJIBKO
epByo OYKBY TEPBOTO CJI0BA. BO3MOKHO, HAM Cpa3y HYKHO ObLIO HAuaTh ¢ YTEHIS
JIOKyMEHTAINN.

Hawm nyzxna apyras ¢ysakimst. [Tocsre mpouTeHns To CTpaHWIIBl MBI HANILIN (DYHKITAIO
title() (https://docs.python.org/3/library/stdtypes.html#str.title). iamenum aiin cap.py
Tak, 4TO6BI B HeM BMeCTO (hyHKIK capitalize() ucnonposanach hyukmus title():

def just do it(text):
return text.title()

[ToBTOpPUTE TECTHI M B3TJASHUTE HA PE3YJIbTAT:

$ python test cap.py

Ran 2 tests in 0.000s
0K
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Bce nponwio orimuno. XoTs Ha camoM zeje HeT. Ham HykHO p06aBuTh B aiin
test_cap.py Kak MUHIMYM €Ile OJNH METO/I:

def test words with apostrophes(self):
text = "I'm fresh out of ideas”
result = cap.just _do_it(text)
self.assertEqual(result, "I'm Fresh Out Of Ideas")

BaHyCTI/ITe TECTBI eIIe pa3:

$ python test cap.py
..F

FAIL: test words with apostrophes (_main__ .TestCap)

Traceback (most recent call Tast):
File "test cap.py". Tine 25, in test words with apostrophes
self.assertEqual(result, "I'm Fresh Qut Of Ideas")
AssertionError: "I'M Fresh Out Of Ideas" != "I'm Fresh Out Of Ideas"
— I'M Fresh Out Of Ideas
'? A
+ I'm Fresh Out Of Ideas
2 A
Ran 3 tests in 0.001s
FAILED (failures=1)

Harma dysknms yBemuumnaa GyKBY m B KOHCTPYKIHE 1 'm. B qokyMeHTanmm K yHK-
muy title() MBI OGHAPY KW, 9TO OHA IJI0XO0 paboTaeT ¢ anoctpodamu. Ham neiictsu-
TEJTHHO CTOWJIO CHAYAJIA TTPOYUTATH €€ TEKCT TETTTKOM.

B caMOM KOHIIe JOKYMEHTAIMK CTaHAaPTHON OMOIMOTEKH, KacaloIeNHcs CTPOK, Mbl
HaXO/IUM eIlle OJTHOTO KaHIUIaTa — BCIIOMOTATEThHYIO (DYHKITHIO ¢ UMeHeM capwords ().
Ucnosb3yem ee B aiiie cap.py:

def just do it(text):
from string import capwords
return capwords(text)

$ python test cap.py

Ran 3 tests in 0.004s
0K

Hakower-To Mbl 9T0 cziestaim! J-3-3, Ha caMoM Jiejie HetT. HyskHo 106aBUTb €liie OJIiH
TecT B haiis test _cap.py:

def test words with quotes(self):
text = "\"You're despicable,\" said Daffy Duck"
result = cap.just _do_it(text)
self.assertEqual(result, "\"You're Despicable,\" Said Daffy Duck")
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Cpabotaio?

$ python test cap.py
..F

FAIL: test words with quotes (_main__.TestCap)

Traceback (most recent call last):
File "test cap.py". line 30, in test words with_quotes
self.assertbqual(result, "\"You're
Despicable,\" Said Daffy Duck")
AssertionError: '"you\'re Despicable," Said Daffy Duck'
I= ""You\'re Despicable," Said Daffy Duck'
— "you're Despicable," Said Daffy Duck

?
+ "You're Despicable," Said Daffy Duck
PR

Ran 4 tests in 0.004s
FAILED (failures=1)

Boirasiaut tak, Gy/aTo mepBast ABOMHAS KaBbIYKa CMYTHJIA Taxke (DYHKIIUIO capwords,
Harrero Tekyiero gpasopura. Ona mornpoboBaa yBeJudnTh CAMBOJ " ¥ YMEHBIITITh BCE
ocrasnbHoe (You're). Ham takske Hy»KHO IIPOBEPUTD, OCTaBUJIA JIU (DYHKIIMA-YBEIUYUTEI b
OCTAJIBHYIO YaCTh CTPOKU HETPOHYTOM.

Jlozn, KoTopble 3apabaThiBAIOT TECTUPOBAHIEM Ha JKU3Hb, CIOCOOHBI 3aMeYaTh TaKKe
KpaiiHue cJydan, HO pa3paboTUMKK YacTo 3a0BIBAOT O TAKUX CUTYAIMsX, KOT/a Peub
nzer 06 ux coOCTBEHHOM KOJIe.

[Taker unittest mpenocrasisieT HeOOIBIIO, HO MOIIHbII HAGOD ONEPATOPOB, MO-
3BOJISIIOIINX BaM TIPOBEPSITH 3HAUCHUST, yOEIKIATHCSI B TOM, YTO BbI UMEETE HEOOXOMMBII
KJIACC, OTPE/IENISITh, CTEHEPUPOBAIACH JIU OMHUOKA, 1 T. JI.

Maket doctest

BTOpbIM MaKeTOM JIJIsi TECTUPOBAHUSI CTAHAAPTHON Oubanoreku sipjsieTcst doctest
(http://bit.ly/py-doctest). C momMoribio 3TOTO TTaKeTa BbI MOKETE MHCATh TeCThI BHYTPHU
CTPOKH JIOKYMEHTAIINHU, KOTOPbIE U caMu OYJIyT CITYKUTD JoKyMeHTarmeit. OH BBITISUT
KaK MHTEePaKTUBHBIN MHTEPIIPETATOP: CUMBOJIBI >>>, 324 KOTOPBIMU CJIe/IyeT BbI30B, 4 3a-
TeM Pe3yJIbTaThl B CIeMyIoNell cTpoke. Bbl MokeTe 3aIyCTUTh HEKOTOPbIE TeCThI B UH-
TEPAKTUBHOM MHTEPIIPETATOPE U MIPOCTO BCTABUTH PE3YJIbTAT B CBOI T€CTOBbIN (haii.
Meb1 Mmoguduupyem daiin cap.py (yopas TOT IpoOJEeMHBIN TECT ¢ KaBBIYKAMM ):

def just_do it(text):

>>> just do 1t('duck")
‘Duck’
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>>> just do it('a veritable flock of ducks")
‘A Veritable Flock Of Ducks'

>>> just do 1t("I'm fresh out of ideas")
“I'm Fresh Out Of Ideas”

from string import capwords
return capwords(text)

if _name_ == "'_main_ ":
import doctest
doctest.testmod()

Korna BbI €T0 3allyCTUTE, B C/JIydae yCIieXa OH HE BbIBEJIET HUYECTO:

$ python cap.py

3amycruTe ero ¢ omiueil -v (verbose, verbose), 9ToObI YBUAETH, UTO TIPOU3OIILIO HA
caMoM JieJie:

$ python cap.py -v
Trying:
Just _do_it('duck")
Expecting:
'Duck”
ok
Trying:
Jjust do_it('a veritable flock of ducks")
Expecting:
'A Veritable Flock Of Ducks'
ok
Trying:
Just do it("I'm fresh out of ideas")
Expecting:
"I'm Fresh Out Of Ideas"
ok
1 items had no tests:
_main__
1 items passed all tests:
3 tests in _main__ .just do it
3 tests in 2 items.
3 passed and 0 failed.
Test passed.

MakeT nose

Croponnuii naket nose (https://nose.readthedocs.org/en/latest/) — aTo erte ojHa anbTep-
HaTuBa MakeTy unittest. Komana, mo3BoJsioniast yCTaHOBUTD €T0, BBITJISIIUT TaK:

$ pip install nose
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Bam He HY’XHO c03/1aBaTh KJacc, KOTOPbIH COJAEPKUT TECTOBbIE METO/IbI, KaK MbI
jesau 1upu pabore ¢ unittest. Jliobas GyHKIMS, cogepsKaiiasg B CBOEM UMEHU CJIOBO
test, Oyzer samyiiena. MoauduuupyeM Hauero ImocjaeaHero rectuposumka Unittest
¥ COXPAHMUM €T0 II0J UMeHeM test _cap nose.py:

import cap
from nose.tools import eq_
def test one word():
text = 'duck’
result = cap.just do_it(text)
eq_(result, 'Duck")
def test multiple words():
text = 'a veritable flock of ducks'
result = cap.just_do_it(text)
eq (result, 'A Veritable Flock Of Ducks")
def test words with_apostrophes():
text = "I'm fresh out of ideas”
result = cap.just _do_it(text)
eq_(result, "I'm Fresh Out Of Ideas")
def test words with quotes():
text = "\"You're despicable,\" said Daffy Duck"
result = cap.just do_it(text)
eq_(result, "\"You're Despicable,\" Said Daffy Duck")

SaHyCTI/IM TECTbI:

$ nosetests test cap_nose.py
..F

FAIL: test cap nose.test words with_quotes

Traceback (most recent call Tast):
File "/Users/.../site-packages/nose/case.py”, Tine 198, in runTest
self.test(*self.arg)
File "/Users/.../book/test cap nose.py", line 23, in test words with _quotes
eq_(result, "\"You're Despicable,\" Said Daffy Duck")
AssertionError: '"you\'re Despicable," Said Daffy Duck'
I= ""You\'re Despicable," Said Daffy Duck'

Ran 4 tests in 0.005s
FAILED (failures=1)

MbI HatIu Ty ke OMMOKY, YTO U IIPU UCTIOJIB30BaHUK Unittest, K cuacThio, B KOHIlE
9TOM TJIaBBI IPUBOJAUTCS YIIPAsKHEHUE, B KOTOPOM BaM IIPEJICTOUT €€ UCIIPABUTD.

Apyrue ¢bpeiMBOpPKN ANl TECTUPOBaHUS

ITo HEKOTOPOII IPUUYIMHE JIFO/ISIM HPABUTCS ITUCATh TeCTOBbIe (hpeiiMBopKu jiuist Python.
Ecoin Bam JIi060MBITHO, MOJKETE B3TJISTHYTh HA IPYTHE TOMYJISPHBIE PEIIEHUsT BPOJIE TOX
u py.test.
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NMocTositHHaA MHTerpauus

Korpa Baa rpyIia reHepupyeT MHOTO KOJa KaK/Iblil 1€Hb, 10JE3H0 aBTOMAaTU3UPO-
BaTbh TECTDI 10 MEPE MOSABAEHUS U3MEHeHUIT. Bl MokeTe aBTOMaTH31MPOBATh CUCTEMBI
KOHTPOJISI BEPCHil TaK, YTOOBI TECTBI 3aIlyCKAMUCh 10 Mepe IOSABIEHUS HOBOTO KOZA.
Takum 06pazoM, KaxIblil OyZeT 3HaTh, YTO KTO-TO cJoMaJ Ouig u yoexan obenath
HopaHblIIe.

ITHU CHCTEMBI BEJIMKH, U S He Oyy paccMaTpuBaTh A€Taad UX yCTAHOBKU U HC-
nosb3oBaHus. Ecam onu Bam Korga-aHuOyab moHago0aTcs, Bbl OyeTe 3HaTh, IIe UX
HCKaTh.

O buildbot (http://buildbot.net/). ITa crcTeMa KOHTPOJISE BEPCHii, HarncaHHas Ha Python,
ABTOMATU3UPYET MOCTPOEHKE, TECTUPOBAHUE U BBITYCK KOJA.

O jenkins (http://jenkins-ci.org/). Cucrema HamucaHa Ha Java, OHa BBITJISAUT Hanbosiee
MIPEATIOUYTUTETHHBIM HHCTPYMEHTOM JIJISl TOCTOSTHHOM WHTETPAIIH B JIAHHBII MOMEHT.

O travis-ci (http://travis-ci.com/). 9ta cucTremMa aBTOMAaTU3UPYET IIPOEKTHI, pa3MeIleHHbIE
na GitHub, ona GecriiaTaa 1711 IPOEKTOB ¢ OTKPBITBIM HCXO[HBIM KOIOM.

OTna>xuBaeM CBOM Ko

OT]IalIKa KO/la B/IBO€ CJIOJKHEE, UEM €TI0
Hamucanne. Tak 4To ecIu BbI TATIETE KO
HACTOJIbKO YMHO, HACKOJIBKO MOJKETE, TO BbI 110
oTpeaeqIeHNI0O HEJOCTAaTOUYHO COO6paSI/IT€JIbeI,
YTOOBI €r0 OTIAKUBATD.

Bpaiian Kepnuzan (Brian Kernighan)

Bcerma Tectupyiite ¢Boit Ko YeM Jrydiiie TeCThI, TEM MEHbIIIE BaM TIPEACTOUT PabOThI
B frastbredinemM. OIHAKO ONMTHOKH CTyIaIoTCs, M X HYKHO HCTPaBsiTh. CaMBIil TPOCTO
c1oco6 BBITIOHATH 0TJaIKy B Python — moctpouso BbimosaHATE Ko, [ojie3HO 0TO-
Gpaskarh pesyabTar paboThl GYHKIMK vars (), KOTopas U3BJIEKAaeT 3HAUCHUS BaIlUX
JIOKQJTbHBIX MTePEMEHHBIX, BKJIIOYas apryMEeHTbI (DYyHKITHIA:

>>> def func(*args, **kwargs):
print(vars())

>>> func(l, 2, 3)

{‘args': (1, 2, 3), ‘'kwargs': {}}

>>> func(['a', 'b', 'argh'])

{targs': (['a', 'b", 'argh'],), 'kwargs': {}}

Kax BoI yoxe 3HaeTe 13 pasena «/lekopaTopbly TJIaBbl 4, I€KOPATOP MOKET BbI3bIBATD
KOJI, PACIIOJIaralonuiics 10 uin mnocjie GyHKITUU, He MOAUMUITUPYST KO/ BHYTPHU CaMOI
(hyHKIMU. ITO 3HAUUT, YTO BB MOJKETE UCIIOJIH30BATH JEKOPATOP, YTOOBI BHIIOJIHUTH
Kakoe-JnbHo JeficTBUE 10 WU TTOCJIe BBI30BA 0601 (pyHKI1IMM, 2 HE TOJIBKO TEX, KOTOPBIE
narucaiau Bbl. OnpesiesiiM Jiekopatop dump, KOTOPbIN TTO3BOJISIET BHIBECTH HA IKPaH
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BXO/IHBIC aPTYMEHTHI U BBIBOJMMbIC 3HAUYCHS 10001 (QYHKIIUHU TI0 Mepe ee BhI30Ba
(nm3aiiHepbl 3HAIOT, YTO BBIXOHBIE JAHHBIC HY>KHO JIEKOPUPOBATD):

def dump(func)

"Print input arguments and output value(s)"

def wrapped(*args, **kwargs):
print("Function name: %s" % func._name )
print("Input arguments: %s" % ' '.join(map(str, args)))
print("Input keyword arguments: %s" % kwargs.items())
output = func(*args, **kwargs)
print("Output:", output)
return output

return wrapped

[lepetinem x mekopupyemoit yactu. Ito hyHKIms ¢ uMeHeM double(), KoTopas npu-
HUMaeT UMEHOBAHHbIC NJIN 663bIM$[HHbIe YUCJOBbIC aPDTYMEHTDBI 1 BO3BPAIIAECT UX Y/IBO-
€HHbIE 3HAYEHUS B CITUCKE:

from dumpl import dump
@dump
def double(*args, **kwargs):
"Double every argument”
output Tist = [ 2 * arg for arg in args ]
output_dict { k:2%v for k,v in kwargs.items() }
return output_list, output_dict
if _name__ == "'_main_ ":
output = double(3, 5, first=100, next=98.6, last=-40)

3arycTure puMep:

$ python test dump.py

Function name: double

Input arguments: 3 5

Input keyword arguments: dict items([('last", -40), ('first', 100),
('next', 98.6)])

Qutput: ([6, 107, {'Tast': -80, 'first': 200, 'next': 197.2})

OTnaxxusaem ¢ noMmowbio pdb

ITH TIPUEMBI 110JIE3HbI, HO MHOT/IA HUYTO HE CMOJKET 3aMEHUTH HACTOSIIINI OTJIa[YMK.
BoapmuucTtBo IDE conep:kaT oT/aqduku, Y61 BO3MOKHOCTH U TIOTh30BaTEIbCKIE MH-
Tepdeiichl MOTYT BapbUPOBaThCs. B aTOM pasjesie s onuiry Ucrnoab30BaHue CTaHapT-
noro oraagurka Python pdb (https://docs.python.org/3/library/pdb.html).

Ecnv Bbl 3anyckaeTe nporpamMy ¢ chiarom —i, Npy ee HeyaayHoM 3aBeplueHnn Python BepHeT Bac
B VHTEPAKTUBHbIN MHTEPNPETATOP.
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PaccMoTpUM IIporpaMmy ¢ OIMOKON, KOTOPas 3aBUCHT OT BXOIHBIX JAHHBIX, —
TaKy10 OIMOKY MOKET ObITh 0COOEHHO TPYAHO HailTH. DTO peajbHas OMIMOKa, BO3-
HUKIIAs B paHHUE JHU [IPOrPAMMUPOBAHMS, OHA JAOBOJIBHO J0JI0 cOMBAJa C TOJKY
[IPOTPAMMHUCTOB.

MbI cobupaemMcst cantarhb (Gaiiji, coaepsKaliii Ha3BaHUs CTPAH U UX CTOJIUIL, pasjie-
JIEHHDBIE 3ATISITBIMU, U BBIBECTH MX HA OKPaH B (hopMaTe «CTOJUIA, CTPAHA». Y UYTHTE, UTO
[POIIKMCHBIE OYKBBI B CJIOBAX MOTYT OBbITh HEIIPABUJIBHO PACCTaBJIEHbI, I09TOMY HaM
HY>KHO MCIIPABUTD 9TO IIPK BBIBOAE Ha SKpaH. B (aiiie Tak:ke MOryT ObITH JIUITHLE IIPO-
GeJIbl, BaM Hy>KHO 130aBUTHCS 1 0T HUX. HakoHel, HecMOTpsI Ha TO 4TO OBLIO GbI JIOTHY-
HO CYHTaTh BeCh (hailJ 10 KOHILA, 110 KAKOU-TO IPUYMHE HAIll MEHEJKEP CKasas HaMm
OCTAaHOBUTBCST, €CJTM MBI BCTPETUM CJIOBO quit (cocTosIee U3 cMeCH TPOTTMCHBIX U CTPOY-
HbIX OYKB). Tak BBITJISAUT (aiisl ¢ JaHHBIMU:

France, Paris
venuzuela,caracas
LithuniA,vilnius
quit

Paspa6oraem anroput™ (Crocob pelenns sagadn). DTO ICEBAOKOI, OH BBILJISIAT
KaK TPOTrpamMMa, HO SABJISIETCS JIUIIb CIIOCOOOM BBIPA3UTh JIOTUKY TIPOCTBIM SA3BIKOM /10
MpeoOpPa3oBaHst €T0 B HACTOSIIIYTO porpamMmy. OHa U3 TPUYHH, 0 KOTOPBIM TIPO-
rpaMMECTBI 00T Python, — OH BBITJISIIUT OYEHDb MOXOKUM Ha TICEBAOKO/, TOITOMY
€ro He TaK TPYAHO Mpeobpa3oBaTh B paboUyIio MPOrpaMMy:

AN8 KaKAoA CTPOKM B TEKCTOBOM (aine

CYuTaTh CTPOKY

YNanuTb Npobefibl B Hayane M KOHUe CTPOKM

€CNN HalileHa CTpoka "quit" B CTpOKe, 3anUCaHHOW B HUKHEM peructpe
OCTaHOBUTHCH

NHaye

Pa3NeNNTb CTPaHy W CTONMMLY CHMMBONIOM 3anAaTol

YOanuTb Npobefnibl B Hadyane N KoHue

3annucaTb CTpaHy W CTOAWLY C NPOMMUCHON OYKBbI

BLIBECTM Ha 3KpaH CTOAMUY, 3ansTyi u CTpaHy

Hawm Hy»KHO yIaJuTh 13 UMEH HavyaJbHble U KOHEUHBIE TIPOOEJIbI, TIOCKOJIBKY 9TO
SIBJISIETCSI TPEOOBAHUEM K TTPOrpaMMe. AHAJIOTHYHO MBI TIOCTYTIAEM CO CPABHEHUEM CO CTPO-
KOIi qUit ¥ 3aITChIO0 HA3BAHUET CTPAHBI U TOPOJIA C TPOMUCHON O6YKBbI. MIMes 9T0 B BULY,
HarutieM daiin capitals. py, KOTOPbIA TOUHO GyIeT paboTaTh KOPPEKTHO:

def process_cities(filename):
with open(filename, 'rt') as file:
for Tine in file:
line = line.strip()
if 'quit’ in Tine.lower():
return
country, city = line.split(',")
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city = city.strip()
country = country.strip()
print(city.title(), country.title(), sep=".,")
if _name_ == "'_main_ ":
import sys
process_cities(sys.argv[1])

[IpoTecTupyem mporpammy ¢ moMotibio (aitia, coznannoro panee. Ha ctapt, BHU-
MaH¥e, Maplir:

$ python capitals.py citiesl.csv
Paris,France

Caracas,Venuzuela
Vilnius,Lithunia

Boirusiint ormyso! IIporpamMma mpoiiia OAuH TECT, IIO3TOMY OTIIPABUM €€ Ha IIPOo-
U3BOJCTBO 06PabaThIBATH CTOJIUIIBI M CTPAHBI CO BCETO MUPA, TOKa OHA He ONTHOETCS Ha
JlaHHOM (haiiie:

argentina,buenos aires
bolivia,la paz
brazil,brasilia
chile,santiago
colombia,Bogotd
ecuador,quito

falkland islands,stanley
french guiana,cayenne
guyana,georgetown
paraguay,Asuncion
peru,1ima
suriname,paramaribo
uruguay . montevideo
venezuela,caracas

quit

[Tporpamma 3aBepimaeTcst mMocjie BhIBOAA BCETO MATH CTPOK, HECMOTPS HA TO UTO
B (haiisie ux ObLIO 15, KaK IIOKa3aHO 3/1eCh:

$ python capitals.py cities2.csv
Buenos Aires,Argentina

La Paz.Bolivia

Brazilia,Brazil

Santiago,Chile

Bogotda.Colombia

Yro cayunsmoch? Mbl MOKeM TTPOIOJIKAThH pelakTUpoBaTh (aiia capitals.py, pas-
Melliasi BhIpasKeHUs print () B TeX MeCTax, Ijie MOKET BOSHUKHYTh ONTHOKA, HO TOCMOTPHUM,
CMO:KeT JIN HaM ITOMOYb OTJIATINK.
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J11s1 TOro 4ToObI KCIIOIB30BATH OTJIAAYNK, UMIIOPTHPYIHTE MOAYJIb PdD 13 KOMaH{HOIT
CTPOKH, BBeA -M pdb, Hampumep, Tak:

$ python -m pdb capitals.py cities2.csv

> /Users/williamlubanovic/book/capitals.py(1)<module>()
-> def process_cities(filename):

(Pdb)

ITO 3alyCTUT POrPaMMy M Pa3MECTUT Bac Ha TepBOii cTpoke. Ecm BbI BBeneTe
cuMBOJI C (OT CJI0OBa continue — <«IIPOIOJIKUTH» ), Iporpamma Oyzer paboTarh, IoKa
He 3aBepIINTCS IuO0 eCTeCTBEHHBIM 00Pa3oM, 100 U3-32 OUIMOKN:

(Pdb) ¢
Buenos Aires,Argentina
La Paz,Bolivia
Brazilia,Brazil
Santiago.Chile
Bogota,Colombia
The program finished and will be restarted
> /Users/williamlubanovic/book/capitals.py(1)<module>()
-> def process_cities(filename):

[Tporpamma 3aBepinnaach HOpMaJIbHO, TOYHO TaK K€, KaK U paHbllle, KOT/la MBI 3a-
MyCKaJIu ee BHe OTIaunKa. [TompoGyeM 3amycTHTh ee CHOBA, HCTTIOIb30BaB CTIETHATBHBIE
KOMaH/[bl, YTOOBI CY3UTh MECTO TIOMCKa IpobeMbl. TToX0Ke, HMEET MeCTO JIOTHIeCKast
ommbOKa, a He CHHTaKCHUYeCKast MpobIeMa Wi UCKIoUeHne (M3-3a HUX MbI Obl YBU/IETH
coobmenne 06 ommoKe).

Beexurte s (step — «mrar»), 4ToObI IIPOATH 110 OTAEIBHBIM CTPOKAM KOAA. ITO II0-
3BOJIUIT TIPOITH 1O BCEM CTPOKAM — BAIITMM, CTAaHAAPTHON GUOINOTEKN 1 TIOOBIX APYTHX
HCHOJIb3YEMBIX BaMu MojyJieil. Korzia Bbl IpuMeHseTe KOMaH/y S, Bbl TaKKe BXOAUTE
BO Bce (hyHKIIMU ¥ TPOXO/INTE KaKAYIO TOCTPOUHO. BBenuTe n (next — «caemytommii» ),
4TOOBI M/TH TIO IIaraM, HO He 3aXOJUTh BHYTPbh (DYHKIIUI: KOT/Ia BBl HAXOAUTECH HA
CTPOKE, I7le BbI3bIBAETCSA (PYHKINSA, 9Ta KOMaH/Ia BBITIOJIHSAET BCIO (DYHKIIUIO U BbI OKa-
3bIBaeTech Ha cienyioleil ctpoke. Vcronb3yiiTe S, ecjiv Bbl He YBEPEHBI B TOM, TIe
KOHKPETHO eCTh TPobJeMa, a N — eCJIM YBEPEHbI, 4TO HEeKoTopass (GyHKIUs Tpobiem
He BBI3BIBAET, OCOOEHHO €CITM TO TMHHAS (QYHKIMSL. 3a4acTyI0 BbI GyIeTe MPOXOIUTh
MOCTPOYHO BECh CBOI KOJL 1 IIPOITYCKATh OMOJINOTEUHBII, TOCKOJIBKY MOPasyMeBaeTcs,
YTO OH XOPOIIIO TPOTECTUPOBAH. MBI HCIIOJIB3YEM S, UTOOBI HAUATh JIBUTATHCSI OT HauaIa
porpamMMbl K (pyHKIIMM process cities():

(Pdb) s

> /Users/williamlubanovic/book/capitals.py(12)<module>()
->9f _name_ == "'_main_ ":

(Pdb) s

> /Users/williamlubanovic/book/capitals.py(13)<module>()
-> import sys
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(Pdb) s

> /Users/williamlubanovic/book/capitals.py(14)<module>()

-> process_cities(sys.argv[l])

(Pdb) s

--Call--

> /Users/williamlubanovic/book/capitals.py(1l)process cities()
-> def process_cities(filename):

(Pdb) s

> /Users/williamlubanovic/book/capitals.py(2)process cities()
-> with open(filename, 'rt") as file:

Beenute 1 (list — «mepedncanTh ), 9TO6BI YBUAETD CJAEAYIONIHE HECKOIBKO CTPOK
CBOEi TPOrpaMMbl

(Pdb) 1
1 def process_cities(filename):
2 > with open(filename, 'rt') as file:
3 for Tine in file:
4 line = line.strip()
5 if 'quit' in line.lower():
6 return
7 country, city = line.split(',")
8 city = city.strip()
9 country = country.strip()
10 print(city.title(), country.title(), sep=",")
11
(Pdb)

Crpesnka (->) yKka3bpIBaeT Ha TEKYILYIO CTPOKY.

Mbr MOTJIH GBI U IAJTBITE TIPUMEHSITH KOMAH/IBI S UJIM N B HaJIEXK/Ie YTO-TO HAWTH, HO
JlaBaiiTe MCIOJIb30BaTh OJIHY U3 TJIABHBIX OCOOEHHOCTEH OTJIAIYMKa — TOYKH OCTAaHOBA.
Touka ocTaHOBa OCTAHABAMBAET BBITIOJHEHIE TPOTPAMMBI Ha YKa3aHHOM BaMU CTPOKE.
B nanHOM cirydae Mbl XOTUM Y3HATh, ToueMy (DyHKITHS process cities() BbI3bIBaEeT 3a-
BepIlIeHrE TTPOTPAMMBI JI0 TIPOUTEHUS BCeX BBeJEHHBIX cTpok. Ctpoka 3 (for Tine in
file:) Gyler CUNTHIBATD KayKIy10 CTPOKY BXOJHOTO (Dailjia, II09TOMY OHA BBITJISIIUT He-
BUHHO. EMHCTBEHHOE MeCTO, T/ie MBI MOJKEM BEPHYThCI 13 (DYHKIUU 0 TPOUTEHIS
BCeX JIaHHBIX, — ATO cTpoka 6 (return). IloctaBum TouKy ocraHoBa Ha cTpoke 6:

(Pdb) b 6
Breakpoint 1 at /Users/williamlubanovic/book/capitals.py:6

IIaJIee TIPOAOJIZKUM BBITIOTHEHHE ITPOTPAMMBI /IO TEX TIOP, TTOKa OHa 1mbo He JLOCTUT-
HET TOYKN OCTaHOBa, mbo He 3aBEPIINTCA OOBIYHBIM O6p3.30MZ

(Pdb) ¢

Buenos Aires,Argentina
La Paz,Bolivia
Brasilia,Brazil
Santiago.Chile
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Bogota,Colombia
> /Users/williamlubanovic/book/capitals.py(6)process cities()
-> return

Ara, oHa ocTaHOBMJIACh HA TOYKE OCTAaHOBA B CTPOKe 6. ITO MOKA3BIBAET, UYTO TIPO-
rpaMMa XOoueT 3aBePIINThCS 1TOCJe TPOYTEHUST CTPAHbl, KOTOPas UeT Beses 3a Komym-
Oueii. BeipeeM 3HadeHne epeMeHHOM 11ne, 4ToObI YBUIETh, YTO MBI TOJIBKO YTO CUU-
TaJIu:

(Pdb) p Tine
"ecuador,quito’

Y10 TAKOTO 0COOEHHOTO... &, 3a0y/IbTe.

Cepoesno? Crosmmria Ha3biBaeTcst *quit*o? Harm meHemkep He 0KUAA, YTO CTPOKA
Quit cTaHeT YacThiO BXOIHBIX JIAHHBIX, TOITOMY TTOKA3aJI0Ch JJOTUYHBIM UCTIOJIb30BATh
ee B KauecTBe KOHTPOJIBHOTO 3HaUeHMsT (MHANKATOPa KOHIA). Bam ciemyer oTipaBuTh-
CST TIPSIMO K HEMY M CKa3aTh BCE KaK Ha IyXY, s TOMOKIY.

EcJii mocJie 91010 y Bac Bee elle ecTb padoTa, MOKeTe IIPOCMOTPETh BCE TOUKU OCTa-
HOBA € TOMOIIBIO KOMaH/IbI D:

(Pdb) b
Num Type Disp Enb  Where
1  breakpoint keep yes at /Users/williamlubanovic/book/capitals.py:6
breakpoint already hit 1 time

Komanza 1 mokaskeT BaM CTPOKHU KOJa, TEKYIIYIO CTPOKY (->) U BCe UMEIONIHECs
ToukHn ocTaHoBa (B). Bbi30B kKoMaH bl 1 663 apryMeHTOB BBIBEJIET BCE CTPOKH, HAUNHAST
€ TOUKH MTPEJIBIYIIET0 BhI30BA KOMAH/IBI |, TTO9TOMY BKJIIOUUTE B BHI3OB OTIIHOHATHHBIT
rapaMeTp — CTapTOBYIO CTPOKY (B HalieM rpumepe HayHeM ¢ 1):

(Pdb) 11

1 def process _cities(filename):

2 with open(filename, 'rt') as file:

3 for Tine in file:

4 line = Tine.strip()

5 if 'quit’ in Tine.lower()

6 B-> return

7 country, city = Tine.split(",")
8 city = city.stripQ)

9 country = country.strip()

10 print(city.title(), country.title(), sep=",")
11

Tenepb MOAUMUITMPYEM HAIIl TECT TaK, YTOOBI BBITIOJIHSIACH [TPOBEPKA Ha MTOJHOE
COBTIA/IEHNE CO CTPOKOH qUit, 6e3 BCIKIX IPYTUX CHMBOJIOB

def process_cities(filename):
with open(filename, 'rt') as file:
for Tine in file:
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line = line.strip()
if 'quit’ == line.lower():
return

country, city = Tine.split(',")

city = city.strip()

country = country.strip()

print(city.title(), country.title(), sep=".")

if _name_ == "'_main_ ":

import sys
process_cities(sys.argv[1])

3alyCTUM IPOrpamMMy elle pas:

$ python capitals2.py cities2.csv
Buenos Aires,Argentina
La Paz,Bolivia
Brasilia,Brazil
Santiago,Chile
Bogotda.Colombia
Quito,Ecuador
Stanley,Falkland Islands
Cayenne,French Guiana
Georgetown,Guyana
Asuncion, Paraguay
Lima,Peru

Paramaribo, Suriname
Montevideo,Uruguay
Caracas,Venezuela

Tonbko 9TO MBI KpPaTKO paCCMOTpPEJIN OTJIAQ/TYUK — 3TOTO JOCTATOYHO, 4YTOOBI TOKA3aTh
BaM, 4TO BbI MOJKETE CZe/IaTb N1 KaKNe KOMaH/Ibl 6yz[eTe HCITOJIb30BaTb 6(')JII::H_IYIO 4acCTb
BpeMEHN.

ITomuuTe: GOJIBIIE TECTOB — MEHbIIIE OTJIaIKH.

3anucbiBaeM B XXypHasl
coobuieHns 06 ownbkax

B kakoii-To MOMEHT BaM MOKET OHAJ00UTHC TIePEiTH OT UCIOAb30BAHNS BhIPAKe-
HUH print() k sanucu coobieHuii B skypHast. JKypHa, Kak IIpaBuJo, IPpeACcTaBIseT
co060ii crcTeMHbIN (haill, B KOTOPOM HaKaIlJIMBAIOTCS COOOIIEHUS, COAEPIKaIINe TI0-
JIe3ny10 nH(MOPMAIUIO BPOJie BpEMEHHON METKH WJIN MMEHU TT0JIb30BaTE IS, 3AITy CTHB-
IIero NporpamMmy. 3a4acTyio KypHaJIbl eKeJlHeEBHO POTUPYIOTC (TlepernMeHOBbIBa-
I0TCST) U CKUMAIOTCST, OJ1aro/iapst YeMy OHU He MEPENOJHSIOT Balll TUCK W HE CO3At0T
mpobsiem. Eciiu y Batieil mporpaMMBbl 4TO-TO TIOTIIO HE TaK, BBl MOKETE TIPOCMOTPETh
COOTBETCTBYIONUI (aiiy KypHasa, 4ToObl YBUIETD, 4TO mpousourio. Copeprumoe
UCKJIIOUEHU I 0COOEHHO II0JIE3HO 3alIUChIBATD B JKyPHAI, IOCKOJIbKY OHO I10/ICKa3hIBaeT
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BaM HOMED CTPOKH, [IOCJIE BBITIOJTHEHMSI KOTOPOH IIPOrpaMMa 3aBepIIIIACh, 1 IIPUIUHY
TAKOTO 3aBEPIIEHUSI.

JlJ1s1 sKypHAJIMPOBAHUS MCIIOJIb3YETCsl MOAYJIb CTaHAapTHON Oubanorexku logging
(http://bit.ly/py-logging). BoabmuHCTBO €T0 ONTUCAHUT I CUNTAI0 HEMHOTO HETTOHATHBIMHU.
CrycTst HEKOTOPOE BPeMsI 3TH OTIMCAHUSE OYLYT Ka3aThCst OCMBICICHHBIMH, HO B TIEPBbIil
pa3 OHU BBITIISST Yepecuyp CIoKHbIMU. Momyaib logging comepkut cieayiomnine KOH-
eI

o COO6HI€HI/IG, KOTOPOE Bbl XOTUTE COXPAHUTDH B JKypHaJI;

O ypoBHU IpUOPUTETA ¥ COOTBETCTBYIONME hyHKIMH — debug(), info(),warn(), error()
ncritical();

O 0oAuH WU HECKOJIbKO 00BEKTOB JKYPpHaJIUPOBaHUA JIJIA OCHOBHOM CBSI3M C MOLYJIEM;

O 06paboTYMKM, KOTOPbIE HAIIPABJIAIOT 3HAUeHUe B TepMUHal, aiis, 6a3y JaHHbIX WK
Kyza-HuOyab eile;

O cpenctBa GopMaTUPOBAHUS BBIXOIHBIX TAHHBIX;
O GuaLTPDI, KOTOPbIE TPUHUMAIOT PEIIEHUS B 3aBUCUMOCTH OT BXOHBIX JAHHBIX.

Paccmotpum nipocrefininii mpuMep sKypHaJINPOBAHUS — TIPOCTO UMIIOPTHPYEM MO-
JIyJIb ¥ BOCTIOJTb3yeMCs HEKOTOPBIMU U3 er0 (DyHKIIMIA:

>>> import logging

>>> 10gging.debug("Looks Tike rain")

>>> 1ogging.info("And hail")

>>> Togging.warn("Did I hear thunder?")
WARNING:root:Did I hear thunder?

>>> logging.error("Was that Tightning?")
ERROR:root:Was that Tightning?

>>> Togging.critical("Stop fencing and get inside!")
CRITICAL:root:Stop fencing and get inside!

Bwr 3ametnnn, uto BeI30BHI debug() u info() He cmesmanu HUYETO, a IBa APYTUX BbI-
BeJTH Ha 9KpaH cTpoKy YPOBEHb:root: miepest Kaxbim coobierrem? TToka OHU BBITIISIIAT
Kak BblpaskeHue print(), uMeloliee HeCKOIbKO JTMYHOCTEH.

Ho 210 nosiesno. Bl MozkeTe BBIIOJHUTD IIOMCK OIIPE/IEJICHHOTO 3HAUCHUS YPOBHA
B JKypHase, 4ToObl HAWTH ONpeie/IeHHble COOOIEHNUsT, CPABHUTh BPEMEHHBIE METKH
1 YBUJIETD, UTO CJYUNJIOCH IIepe/l TeM, Kak yIaj Balll cepsep, U T. JI.

YcnnenHble PaCKONKY B IOKYMEHTAIIMN OTBEYAIOT Ha TIEPBYIO 3ara/iky (Ha BTOPYIO
MBI OTBETHM Y>Ke depe3 Tapy CTPaHUIL): yPOBEHb TPHopuTeTa 1o yMomdanuio — WARNING,
oH GyJieT 3amucaH B JKypHAJ, KOT/Ia MBI BBI30BeM mepByio hyukiuio (10gging. debug()).
Mbl MOXKeM yKasaTb YPOBEHb 10 yMOJIYaHUIO ¢ nomolbio dhyHkiuu basicConfig().
Cawmbrit Hu3Kui yposerb — DEBUG, aT0 aeT BO3MOKHOCTD T0MMaTh 60Jiee BICOKME
YPOBHU:
>>> import logging
>>> Togging.basicConfig(level=logging.DEBUG)
>>> logging.debug("It's raining again")
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DEBUG:root:It's raining again
>>> 1ogging.info("With hail the size of hailstones")
INFO:root:With hail the size of hailstones

Ml cte1anm To ¢ TOMOIIBIO CTAHIAPTHBIX (DYHKITUH JKyPHATMPOBAHMS, HE CO3/1aBast
CIeIUATU3UPOBaHHbBIH 00beKT. Kaxkplil 00beKT )KypHaupoBaHus umeeT umst. Coszia-
M OOBEKT, KOTOPBIIT Ha3bIBAETCsE bunyan:

>>> import logging

>>> Togging.basicConfig(level="DEBUG")
>>> logger = logging.getlLogger('bunyan")
>>> logger.debug( ' Timber!")
DEBUG:bunyan: Timber!

Ecou uMst 06beKTa JKyPHATUPOBAHKS COIEPKIUT TOUKH, OHU PA3JENAI0T YPOBHU
nepapxXmumn TaKnux 06’beKTOB, Ka)KI_IHﬁ 13 KOTOPBIX MMOTEHIINAJIbHO UMEET Pa3HbIC TP~
OPHUTETHI. ITO O3HAYAET, YTO OOBEKT C UMEHEM quark BbIIe, 4eM 0ObEKT ¢ HMEHEM
quark .charmed. Ha BepiiritHe nepapxuu HaX0IUTCSI KOPHEBOU 0OBEKT JKyPHATUPOBAHUS
Cc uMeHeMm ' '

I[O 9TOI'O MOMEHTa MbI TOJILKO BbIBO/INJIN COO6H16HI/IH, 4TO HNPaKTUYECKH HE OTJINYa-
ercst ot pyHKImM print (). U106 HATPABUTH COOOIIEHUSI B pa3HbIe MECTa HasHAUECHNS,
ucrnosb3yeM o6paboruriy. CaMbiM PACIPOCTPAHEHHBIM MECTOM HA3HAYECHWS ABJISIETCSI
(ailsr JKypHaJIa, HATIPABUTH TYJia COOOIIEHUST MOKHO TAK:

>>> import logging

>>> logging.basicConfig(level="DEBUG", filename='blue ox.log")
>>> Jogger = logging.getlLogger('bunyan")

>>> Togger.debug("Where's my axe?")

>>> logger.warn("I need my axe")
>>>

Ara, cTpoku 60Jiblile He MOKA3bIBAIOTCS HA HKPAHE, BMECTO HTOTO OHU MOMAAAIOT
B (haitn blue_ox.1log:

DEBUG:bunyan:Where's my axe?
WARNING:bunyan:I need my axe

BoizoB ¢ynkiun basicConfig() u nepepaya umenu (aiijia B KauecTBe aprymeHTa
cosa/u jiuist Bac oO0beKT Triia FileHandler u caesaiu ero JOCTYIHBIM 00bEKTY JKypHa-
JpoBanus. MoLyJib 5Ky pHAJIUPOBAHKS COAEPIKUT Kak MUHUMYM 15 06paboTunKoB jJist
OTIPABKHU COOOIIECHNI B PasHbIE MECTa BPOJIE 3JIEKTPOHHON TTOUTHI, BeO-CEPBEPOB, 9Kpa-
HOB U (haiiyioB.

Hakonerr, Bbl MoskeTe ypas/isith (hopMaToM cooOLieHni )KypHasia. B Haiem nepsom
[IpuMepe Mbl HCII0JIb30BaIN (popMaT, IPUMEHIEeMbI 110 YMOJIYaHNIO, B pe3yJ/ibTaTe 4Yero
MOSIBUJIACH CJIEIYIONIAsl CTPOKA:

WARNING:root:Message. ..
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Ecom 8o ipegioctaBute ctpoky format dynkimu basicConfig(), To MoXKeTe MIBMEHUTH
hopmart 110 cO6CTBEHHOMY KEJTAHUIO:

>>> qmport logging

>>> fmt = '%(asctime)s %(Tevelname)s %(1ineno)s %(message)s’
>>> logging.basicConfig(level="DEBUG", format=fmt)

>>> Togger = logging.getLogger( 'bunyan")

>>> Togger.error("Where's my other plaid shirt?")

2014-04-08 23:13:59,899 ERROR 1 Where's my other plaid shirt?

M1 no3BoIIN O6'BeKTy JKYPHaAJINPOBAaHNA CHOBA OTIIPABUTD BbIXO/IHBIC TaHHbIC Ha
9KpaH, HO u3MeHUIN uX hopmar. Moaysb logging pacmosHaa KOJIHYECTBO UMEH Tiepe-
MeHHBIX B cTpoke hopmara fmt. Mbr ncrosnb3oBasu asctime (ara u BpeMst Kak CTPOKa
ISO 8601), Tevelname, 1ineno (HOMEp CTPOKH ) 1 CAMO COOOIIIEHIE B TEPEMEHHON MesSsage.
CyH_[eCTByIOT " Apyrre BCTPOEHHDBIC TIEPEMEHHDBIC, BbI MOJKETE TPEAJOCTABUTH U CBOU
COOCTBEHHbIE TTePEMEHHBIE.

[Taker logging coepskut ropaso 60Jbie 0COGEHHOCTEH, YeEM MOJKHO OITHCATH B ATOM
He60IBIITIOM 0630pe. Bbl MOJkeTe TTHcaTh B HECKOIBKO JKYPHAIOB OMHOBPEMEHHO, YKa-
3bIBast pasHbIe IPUOPUTETHI U (POPMAThL. DTOT MAKET AOBOJLHO IMOOK, HO UHOI/A 9TO
JOCTUTAETCST 32 CIET TPOCTOTHL.

OonTuMusnpyem kop

O6brun0 Python paboraer 10BoIBHO OBICTPO, OZIHAKO UHOT/IA €70 CKOPOCTU HE XBATAET.
B GosblIMHCTBE CiTy4aeB Bbl MOKETE YCKOPUTH paboTy, BbIGpaB GoJiee KaueCTBEHHBII
QJITOPUTM WJIM CTPYKTYPY AaHHbIX. Vjies 3aKI0uaercst B TOM, 4TOObI 3HATh, Te HTO
cienath. Jlaje ONbITHBIE IPOTPAMMUCTBI OIMTHOAIOTCS IOBOJIBHO YacTo. BaM Hy:KHO ObITH
O4Y€Hb OCTOPOKHBIMU 1 CEMb Pa3 OTMEPUTD, IIPEK/AEC YEM OTPE3aTh. 3TO IpUBOAUT HAC
K UCTIOJIb30BAHUIO TAMEPOB.

N3MepsieM BpeMs

Bori yzxe Buziesn, uto dhyHKIMA time Mozys time Bo3BpalaeT Tekyiee BpeMs B hopMma-
Te epoch Kak YMCJIo CEKYH/L ¢ TIaBatolieil TouKoil. BeicTpbiil criocob 3aceub BpeMst —
MOJIYYUTD TEKYTIee BPEMSI, YTO-TO CIIEJIaTh, TOJYYUTh HOBOE BPEMSI U BBIUECTH U3 HETO
niepBoe. Hammuirem cooTBeTCTBYIOMMH KO/ ¥ Ha3oBeM aiis timel . py:

from time import time

tl = time()
num = 5
num *= 2

print(time() — t1)
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B sToM npriMepe MBI B3MepsieM BPeMst, KOTOpPOe TpedyeTcst Ha TPUCBOCHUE 3HAYCHUS 5
TepeMEHHOI NUM ¥ YMHOKEHUE €ro Ha 2. ITOT MPUMED He SBISETCS PEATUCTUIHBIM Te-
CTOM [IPOU3BOIUTETTHHOCTH, 3TO JIUIITh TPUMEP TOTO, KaK 3aMEPUTH BPEMS BbITIOJTHEHWS
MPOU3BOJIBHOTO Ko/a. [TompobyiiTe 3amyCcTUTh €ro HECKOIBKO pas, YTOObI YBUIETD, 4TO
BpeMsI MOKET BapbHPOBATHCST:

python timel.py
.1457672119140625¢e-06
python timel.py
.1457672119140625¢e-06
python timel.py
.1457672119140625e-06
python timel.py
.9073486328125¢e-06
python timel.py
.0994415283203125¢e-06

W A = A N AN A N -

[Tporpamma paboTajia aBe-Tpu MUJIHOHHBIE OJIN CeKYHIbL. [TompobyeM BBIIOJHITh
YTO-TO TOMeJJIeHHee, Bpozie pyukiuu sleep. Ecim MbI yChITTUM BBITIOJIHEHNE HA Ce-
KYHJLy, Halll TaliMep IOKakeT 3HaueHue, 4yTh OoJibiie cekyHbl. Coxpanure daii mozu
nuMeHeM time2.py:

from time import time, sleep
tl = time()

sleep(1.0)

print(time() - tl1)

YT00bI OBITH YBEPEHHBIM B pe3yJIbTaTaX, 3allyCTHM IIPOrPaMMy HECKOJIBKO Pas:

$ python time2.py
1.000797986984253
$ python time2.py
1.0010130405426025
$ python time2.py
1.0010390281677246

Kax u osxxuganocs, nporpamme 11t paboTbl TpebyeTcst 0KoJI0 cekyHabl. Eciiu 6b 910
0Ka3aJIoCh He Tak, To TnGo HaleMy TaiiMepy, Ju6o GyHKIE sTeep() JOJKHO ObLIO ObI
CTaTb CTBIJHO.

CymectByer 6osee yao0HbIH ¢110c06 M3MEPUTh BPEMS BbINOJHEHMs (HParMeHTOB
KOJ/Ia BPOJle 3TOTO — CTaHJAapTHBIN MoayJb timeit (http://bit.ly/py-timeit). ¥ nero
umeetcst (PyHKIMS ¢ UMeHeM, KaK Bbl Y’Ke Jorajajuch, timeit(), KoTopas 3amycTur
Balll KOJI 3a/laHHOE KOJIMYECTBO Pa3 U BbIBEJIET Pe3yJIbTaThl. Ee CUHTAKCUC BBITJISUT
Tak: timeit.timeit(kog. yucno, KonmdecTso pas).

B nipumepax aToro pasjesia KoJ I0JKeH HAXOAUThCS B KABBIYKAX, UTOOBI OH BBITIOJI-
HSLJICST HE TI0CJIe HasKaThsl KHOITKY Return, a simiis BHyTpu yHKimu timeit(). (B cueny-
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I0lIeM pasjielie Bbl yBUJAUTE, KAK MOKHO U3MEPUTH BPEeMs BBIIIOJHEHUSA HEKOTOPOH
(byaxnmm, mepegas ee M B hyHKIMIO timeit().) 3amycTuM NpeAbIAYITUI TTpUMep
1 M3MEPUM BpeMsi ero BoinosiHnennsd. Hazosem atot daiis timeitl.py:

from timeit import timeit
print(timeit('num = 5; num *= 2", number=1))

BaHyCTI/IM €T0 HECKOJIBKO pas:

$ python timeitl.py
2.5600020308047533e-06
$ python timeitl.py
1.9020008039660752e-06
$ python timeitl.py
1.7380007193423808e-06

O1r:Th JKe 3TU /IBe CTPOKU KO/ BBITIOJHSIOTCS TPUMEPHO 3 JIBE MUJIJIMOHHBIE IO
ceKyH/Ibl. MbI MOJKEM MCII0JIb30BaTh apryMeHT repeat hyHKIuu repeat () mosysist timeit,
4TOOBI BBITOJIHUTH KO 60JIblliee KoandecTBo pa3. Coxpanure aToT (hails 1mojx mme-
HeM timeit2.py:

from timeit import repeat

print(repeat('num = 5; num *= 2', number=1, repeat=3))

onpobyiTe 3anycTUTb ero, 4Ttobel yBuaetb what transpires:

$ python timeit2.py

[1.691998477326706e-06, 4.070025170221925e-07, 2.4700057110749185e-07]

[lepBbIii 32Ty cK 3aHJI 1B MUJITIOHHBIE JIOJTH CEKYH/IBI, & BTOPOI 1 TPETHUIl IIPOILIN
6bictpee. [Touemy? JIjist TOr0 MOKeT OBITH MHOTO TIPUYUH. DTO MOTJIO IIPOU30ITH, Ha-
pUMeP, TTOTOMY, 4TO MBI TECTUPOBAJIN OYeHb HEGOBINOi (hparMeHT KO/a U CKOPOCTh
€T0 BBITIOJTHEHUS 3aBUCUT OT TOTO, UTO KOMITBIOTED JIeJIall B 9TU MOMEHTHI, KaK CHCTeMa
Python onrtumusupoBaa BBIYUCIEHUS, U OT MHOTOTO JIPYTOTO.

W ke 310 Moria ObITh caydaiinocTs. [lonpobyeM cienarh uTo-To GoJiee peasi-
CTHYHOE, YeM MTPIICBOEHNE ITePEMEHHBIX U BbI30B (hyHKITNH S 1eep(). MBI n3MepuM 1Ipo-
U3BOJIUTEIBHOCTD, CPABHUB 3(h(PEKTUBHOCTH HECKOJIBKUX aJTOPUTMOB (TIPOTPAMMHOMN
JIOTHKHU ) ¥ CTPYKTYP JAaHHBIX (MEXaHU3MOB XPaHEHMUs ).

ANropuTMbl U CTPYKTYPbl AAHHbIX

Izen Python (http://bit.ly/zen-py) rmacut: «J{oJKeH CyIIeCTBOBATD OJINH, 1 5KEJATETbHO
TOJIBKO OZIMH, O4EBUIHBII 11000 cuenaTh 910>, K coxkaiennio, nHOr1a OH He SABJIAETCS
OYEBUHBIM U BaM MPUXO/IUTCS CPABHUBATH aJbTepPHATUBHBIE BapuaHThl. Hanpumep,
YTO JIydIlie NCITOAb30BATh JIJIST CO3/IaHMS CIMCKA: INKJ fOor WM BKJITOUYEHNE CIINCKa?
W yTo HA caMOM JleJjie 3HAYUT «JIydlles: ObICTpee, IIPOole I OHUMaHuUsI, MeHee 3a-
TPATHO 110 pecypcaM uian GoJiee xapakTepHo 1 Python?
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B caepyioneM yrpaskHeHUH MbI CO3JAANM CIIMCOK PasHbIMU CIIOCOOAMU, CPAaBHUB
CKOPOCTb, YNTaeMOCTh 1 cTUIb. [lepes Bamu paiin time_Tists.py:

from timeit import timeit
def make_Tist 1():

result = []

for value in range(1000):

result.append(value)

return result
def make_Tist 2():

result = [value for value in range(1000)]

return result
print('make_Tist 1 takes', timeit(make Tist 1, number=1000), 'seconds")
print('make_1ist 2 takes', timeit(make Tist 2, number=1000), 'seconds")

B kasknoii pyHKIE Mbl 1obasiisieM B ciiucok 1000 a/1leMeHTOB 1 BbI3bIBAEM KasKILyTO
dynxmo 1000 pas. ObparuTe BHUMAaHKE HA TO, YTO B 3TOM TECTE MbI BbI3bIBaeM (DyHK-
o timeit (), mepenasas eit uMst (PyHKITNHU B KAYeCTBE TIEPBOTO aPTyMEHTa BMECTO KO/IA.
[laBaiiTe ee 3amycTum:

$ python time lists.py
make_Tist 1 takes 0.14117428699682932 seconds
make_Tist 2 takes 0.06174145900149597 seconds

Bxouenue crmcka oTpaboTano Kak MUHUMYM B [IBa pa3a ObICTpee, 4eM qo0aBIeH1e
3JIEMEHTOB B CITMCOK € TIOMOIIBI0 pyHKIHE append (). Kak mpasuiio, BkaoueHne Geictpee,
4eM CO3/IaHie BPYUHYIO.

Wcnonbayiire aTu wjien, 4ToObI CIEIaTh CBOIT KO/ ObICTpEe.

Cython, NumPy u pacwumnpenus C

Ecsmi BBI yeepziHO paboTaete, HO Bee ellle He MOJKETe JOCTHYh HeOOXOAMMON TIPOU3BO-
JIUTETBHOCTH, Y BAC €CTh ¥ JIPYTUE BAPUAHTDL.

Cython (http://cython.org/) — aTo rubpuz sssikos Python u C, paspabotanublii s
mpeoGpazoBanust Python: B ckoMmuanpoBanubiii Koj s3bika C BHECEHBI HEKOTOPHIE
VIAYUIIEHUS TPOUZBOAUTENBHOCTA. DTH AaHHOTAIIUYA OTHOCUTETHHO MAJIbI, OHU TIOXOKH
Ha 00bSIBJIEHUE TUTIOB HEKOTOPBIX TIEPEMEHHBIX, aPTYMEHTOB (DYHKIIUI U/ BO3BpAIa-
eMbIX (yHKIUsIMU 3Hauernit. [Togo0HbIe MOCKA3KU CEJNAI0T HAYYHBIE BBIYUCIEHIS,
BBINOJIHAIONIECS B IIMKJIaX, Topasno Obictpee — B 1000 pas. JJokyMeHTaIMo U npu-
Mepbl Moxkere HaiiTi B Cython wiki (https://github.com/cython/cython/wiki).

3 npusiokenst B Bbr MojkeTe mopobHee yaHath 0 NumPy. to MateMaTryeckast
6ubsmorexa Python, nanucannas st yekopenust Ha C.

Mrmorue yactu Python u ero cranmaprHoit 6ubarorexn Hamvicansl Ha C 11 CKOPO-
ctit 1 06epHyTHI KogoMm Ha Python mia yao6ersa. [Ipn HamMcaHUn MPUIOKEHWA 9TH
mpueMbl focTyHbl 1 BaM. Eciiu 8o 3Haete C u Python u seiictBuresbHo X0THTE, 4TOOBI
BaIll KOJI «JIETAJT», HATIUIITITE paciinpenue Ha sg3bike C — 9T0 TpyIHee, HO yJIydllleHre
OTIPAB/IAET 3aTPAYEHHbIE YCUIIHSI.
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PyPy

Oxo.10 20 J1eT Ha3a1, KOrja S3biK Java TOJIbKO OSBUIICS, OH ObLI MeJIEHHBIM, KaK IIHAY -
1ep, 6osbHOI aprputoM. Ho Korja o cras Z0poro CTOUTh KOMIAHUK Sun U IPOYUM,
OHW BJIOKHJIM MUJITHOHBI B ONITUMU3AITUIO MHTEPIIPETATOPA Java U JiesKalieil B ero oc-
HOBe BUPTYa/ibHO# MatiHbl Java (Java Virtual Machine, JVM), 3auMcTBYyst IpueMbl U3
yoKke cyuectBoBaBumx Toraa A3bikos Smalltalk u LISP. Komnanusa Microsoft Taxske
BJIOKUJIA MHOTO YCUJINIA B orTuMu3ariuio cBoero sizbika C# u NET VM.

SIzpikom Python HEKTO He BJiajieet, I03TOMY HUKTO TaK CUJIBHO HE CTAPAETCS CETATh
ero 6eicTpee. Bbl, BO3MOKHO, HCTIOJIb3y€eTe CTaHAaPTHYO peaimsanuio Python. OHa Ha-
nucana Ha C u vacto HasbiBaercst CPython (we myTtarts ¢ Cython).

Kax u sisbiku PHP, Perl u nasxe Java, Python He KoMIuimpyercst B MallHHBIN KO,
OH MpeobpasyeTcst B POMEKYTOUHbII A3bIK (OH HAa3bIBACTCs GAiiT-KOOM HITH P-KOJIOM),
KOTOPBIif 3aTeM UHTEPIPETUPYET BUPTYAJIbHAS MAIINHA.

PyPy (http://pypy.org/) — a10 HOBBII HHTEpIIpeTaTOop Python, koTopbiil mosb3yeTcs
HEKOTOPBIMU ITPUEMAMHU, YCKOPUBIIMMHU SI3bIK TPOTPAMMUPOBaHus Java. TecTbl Tpouns-
BozmTembHOCTH MHTEpnperatopa (http://speed.pypy.org/) mokassiBaiot, uto PyPy B kask-
nom tecte Gpictpee CPython B cpesriem B miects pas u 10 20 pa3 B OTAEABHBIX CTyYasIX.
OH pa6oraer ¢ Python 2 u 3. Bl MoskeTe 3arpysuTh ero u Ucioab3osarb BMecto CPython.
PyPy nocTosiHHO yJIyuIaeTcst 1 ofHaskAbl MoskeT 3ameHuTh CPython. Yto6sr y3HaTh,
[IOJIXO/IUT JI OH BaM, TIOCETUTE ero O(PUIINATIBHbBII CANT.

YnpaBJsieHue ucxoaHbIM KOAOM

Korma Bbl paboTaete Haji HeGOJIBIION TPYIIION IIPOTPAMM, TO OOBITHO MOYKETE OTCJIEKHU-
BaTh BHECEHHBIE COOCTBEHHOPYYHO U3MEHEHHUS — JI0 TEX TIOP, TIOKA He CeTAeTe TIYIYIO
omubKy ¥ He MoTepsieTe HECKOIbKO AHel paboThl. CUCTEMBI YIIPABIEHUST HCXOAHBIM
KOJIOM 3aII[UTST BaIll KOJ OT CHJI 371a B JinIIe Bac camuX. Ecou BBI paboTaere B TpymIe,
YIpaBJICHNUE UCXOAHBIM KOIOM CTAHOBUTCST HEOOXOAMMOCTBIO. JI71st aToii obact 65110
CO3/IaHO MHOKECTBO KOMMEPYECKHX 1 OecIIaTHBIX perenuii. Hanboee momy isipHbiMu
B MUP€ OTKPBITOTO UCXOAHOTO Koza (/e u :kuset Python) sBastiorest Mercurial u Git.
Ot 06a SIBIAIOTCST TPUMEPAMU PACTIPEETEHHBIX CUCTEM KOHTPOJIST BEPCHUIT, KOTOPHIe
CO3/IAI0T HECKOJBKO KOMUH pemo3nuTopres Koma. Pannne cucteMsr Bpome Subversion
paboTaioT Ha OJTHOM cepBepe.

Mercurial

Mercurial (http://mercurial.selenic.com/) Hanucan Ha Python. HayunTbcest mosib3oBaThest
1M JIOBOJIBHO JIETKO, OH UMEET MHOKECTBO IIOJIKOMAH/L /IJI 3arPY3KH KO/la N3 PEIO3UTO-
pust Mercurial, mo6assienus ¢aiiios, mpoBepKH Ha HATHYNE U3MEHEHUH 1 00 b ANHEHST
U3MeHeHMiT U3 pasHbIX KcTouHuKOB. bitbucket (https://bitbucket.org/) u apyrue caiTst
(http://bit.ly/merc-host) mpeiarator GeCITATHBIN WIH KOMMEPYECKHUIT XOCTHHT.
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Git
Git (http://git-scm.com/) usHavaIbHO CO3HaBAJIC I pa3pabOTKK siipa Linux, Ho Terepb
SIBJISIETCSI IOMUHUPYIOIUM B 00JIACTH OTKPBITOTO HCXOAHOTO KO/a B 11e710M. OH MOXO0K
Ha Mercurial, XoTs HeKOTOpBIE CUNTAIOT, 4TO 00yUYnUTHCs eMy caoxuee. GitHub (http://
github.com/) — 5T0 caMblil KpYIITHbBII XOCTHHT I git, copepsKaniuii 6ojiee MUILIMOHA pe-
TTO3UTOPUEB, HO CYIIECTBYET M MHOKeCTBO ipyrux xoctoB (http://bit.ly/githost-scm).
OtesbHbIe TPUMEPBI IPOTPAMM U3 3TOM KHUTH JIOCTYITHBI B TyOJHUYHOM PETO3UTO-
pun git va GitHub (https://github.com/madscheme/introducing-python). Ecii y Bac ycra-
HOBJICHA IPOTpaMMa git, BbI MOXKETe 3arpy3UTh UX C TIOMOIIBIO CIIeYIONIell KOMaH/ Ibl:

$ git clone https://github.com/madscheme/introducing-python

Brr Takike MoskeTe 3arpy3uTb KO/, HasKaB Ha CJICAYIOINE KHOIIKN Ha CTPaHUIIE GitHub:

O Clonein Desktop (Kioruposatbs Ha Pabounii cTour), 4To6bl OTKPHITH BEPCHIO git, yceTa-

HOBJIEHHYIO Ha Balll KOMITbIOTEP;

O Download ZIP (3arpysuTh apXuB), UTOObI TIOJTYYUTh APXUBUPOBAHHYIO BEPCUIO MTPO-
rPaMM.

Ecom y Bac Her git, HO BBl XOTHTE TIOMPOOGOBATH ¢ HUM MOPAOOTATH, TIPOUTUTE WH-
crpykuuio 1o ycranoske (http://bit.ly/git-install). 3xech st Gyy rOBOPUTH O BEPCUHE C KO-
MAaH/IHOIi CTPOKOIi, HO BaM MOTYT ObITh MHTepecHbI caiiTbl Bpoae GitHub, npexocrasis-
IOTIHE JIOTIOJIHUTEIbHBIE YCJIYTH, KOTOPbIE B HEKOTOPBIX CIyYasix UCIIOJIb30BATh OBLIO
ObI TIpoIIIE: git UMEET MHOTO BO3MOJKHOCTEH, HO HE BCErjia HHTYUTHBHO MOHSITEH.

[TpoBeziem Tect-apaiiB. Jlajieko yXoauThb He Oy/ieM, TPOCTO IOCMOTPUM, Kak paboTa-
0T HEKOTOPbIe KOMAH/TbI.

CosznasiuM HOBYIO TIAIIKY U TIepeiiieM B Hee:

$ mkdir newdir
$ cd newdir

Co3zamM JOKaTbHBIN peno3nTopuil git B Tekymiel mamke newdir:
$ git init
Initialized empty Git repository in /Users/williamlubanovic/newdir/.git/

Cosznaaum B nanike newdir (paitsn ¢ KojjoM, KOTOPbIii Ha3bIBaeTcs test . py, copeprrarimi
crenyoiiee:

print('Oops")
JloGasuM aiis B perosuTopuii git:
$ git add test.py
Y10 BBl 06 HTOM LyMaeTe, MUCTep git?

$ git status
On branch master
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Initial commit
Changes to be committed:
(use "git rm --cached <file>..." to unstage)
new file:  test.py

ITO 3HAYUT, UTO (pails test . py cTas yacTbIo JJOKAILHOTO PEIIO3UTOPHS, HO U3MEHEHUS
etrfe He ObLIN OTIIPaBJIeHbL. VcIpaBuM 3T0:

$ git commit -m "simple print program”

[master (root-commit) 52d60d7] my first commit
1 file changed. 1 insertion(+)
create mode 100644 test.py

Crpoxa -m "my first commit" gBiseTcs BamuM KoMMeHTapueM. Eciu Bbl ee orycTu-
Te, git BRIBEJET Ha 9KPaH PEJaKTOP M TEM CaMbIM IIPEAJIOKUAT BaM BBECTH COOOLIEHHE.
OHO CTAaHOBUTCS YACThIO UCTOPUN N3MEHEHUH Halrero daiiia.

Barisinem Ha TEKyIuii cTaTyc:

$ git status
On branch master
nothing to commit, working directory clean

O’keil, Bce TeKylIre U3MEHEHUsT ObLIM OTIPABJIEHbI. ITO 3HAYKT, UTO Mbl MOKEM
MEHSATD cofiepskuMoe daiiia 1 He 6ECIIOKOUTBCS 0 TOM, YTO TOTEPSIEM €r0 OPUTHHAIL.
Buecem usmenenue B aita test.py — samennm Oops Ha 0ps! u coxpanum aiir:

print('Ops!")
[TocmoTtpuM, 4TO Temeps ayMaet git:

$ git status
On branch master
Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git checkout -<file>..." to discard changes in working directory)
modified:  test.py
no changes added to commit (use "git add" and/or "git commit -a")

WcmospayiiTe komMauay git diff, ¥To6br yBUAETH, KaKWe CTPOKN M3MEHUINCH C MO-
MEeHTa [10C/Ie/IHeil OTIIPaBKU:

$ git diff

diff --git a/test.py b/test.py
index 76b8c39..62782b2 100644
--a/test.py

+++ b/test.py

@@ -1 +1 @@

-print('Oops")

+print("Ops!")
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Ecomm Bb mompo6yeTe OTIpaBuTh 9TO H3MEHEHE ceifuac, git moxkKaayeTcs:

$ git commit -m "change the print string"
On branch master
Changes not staged for commit:
modified:  test.py
no changes added to commit

(Dpasza staged for commit o3HaYaeT, 4TO BaM HYKHO J0OABUTE (haiii, 4TO B IPUMEPHOM
TepeBOJIe BBITJISIANT Kak «Jif, git, cMOTpH crofals:

$ git add test.py

Bl Takske MOTJIM BBECTH KOMaHy git add, uroObr 106aBUTh BCe M3MEHEHHBIE (aiiibl
B TEKYLIUI Katajior, — 3To yI00HO, KOTAa Bbl U3MEHIIN HECKOJIbKO (haiiioB, 4TOObI ra-
PaHTHUPOBATD, YTO OTIIPABUTE BCe U3MeHeHUd. Terepb Mbl MOXKEM OTTIPABUTH U3MEHEHUS:

$ git conmit -m "my first change"
[master elellec] my first change
1 file changed, 1 insertion(+), 1 deletion(-)

Ecam BBI XO0THTE YBU/IETH BCE T€ Y>KACHBIE BEIH, KOTOPbIE ITPOJIEIBIBAIY C (halljloM
test.py, HaUMHa4 C HeJJaBHUX, UCIIOJIb3YiTe KoMaHy git 10g:

$ git Tog test.py
commit elellecfB802aela78debe6193ch52dcdlbcalbla
Author: William Lubanovic <bill@madscheme.com>
Date:  Tue May 13 23:34:59 2014 -0500

change the print string
commit 52d60d76594a62299f6fd561b2446c8b1227cfel
Author: William Lubanovic <bill@madscheme.com>
Date:  Tue May 13 23:26:14 2014 -0500

simple print program

KNOHMpYHUTE 3Ty KHMUIY

BbI MozkeTe mosyunTh KOnuio Beex rnporpamm atoit kauru. [locetnte penosutopuii git
(https://github.com/madscheme/introducing-python) u ciieyiiTe UHCTPYKIIMSAM 110 UX KO-
MMUPOBAHUIO HA Balll IOKAJbHBIN KOMIIbIoTep. Ecsin y Bac ecTb git, 3amycTuTe KOMaH1y
git clonehttps://github.com/madscheme/introducing-python, 4To0bI CO3aATH PETO3UTOPUIL
git Ha BatmeM KoMITbloTepe. Bbl Takke MoskeTe 3arpy3uTh aitibl B hopmare ZIP.

Kak y3HaTb 60onblue

Bor TIpOYUTAIN JINIIIb BBEACHUE. CKopee BCETO, B HEM T'OBOPUTCA CIIMIIKOM MHOTO O TOM,
9TO BaM HE HYKHO, 1 CJIMIIIKOM MaJIO O TOM, YTO BaM UHTEPECHO. ITo3BosibTE MHE ITOPEKO-
MCH/I0BATb HEKOTOPbIE PECYPChI, CBA3aHHbIE C PythOH, KOTOpbIE 4 CHHUTAIO ITOJIE3HBIMU.
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KHurn

S1 06HAPYIKILL, 4TO KHUTH, PEICTABIEHHbIE B CJE/YIONIEM CITICKE, OCOOEHHO MOJIE3HBI.
VIX ypoBeHb pasinvaeTcst OT HA4aJbHOTO [0 MPOABUHYTOrO, B HUX ONUCHIBAIOTCS
u Python 2, u Python 3.

O Barry P. Head First Python. — O’Reilly, 2010.

Beazley D. M. Python Essential Reference. 4th ed. — Addison-Wesley, 2009.
Beazley D M., Jones B. K. Python Cookbook. 3rd ed. — O’Reilly, 2013.

Chun W. Core Python Applications Programming. 3rd ed. — Prentice Hall, 2012.

o O 0 0

McKinney W. Python for Data Analysis: Data Wrangling with Pandas, NumPy, and
IPython. — O’Reilly, 2012.

Summerfield M. Python in Practice: Create Better Programs Using Concurrency,
Libraries, and Patterns. — Addison-Wesley, 2013.

KoneuHo e, Xopoumnx KHUT ropasgo 6osbie (https://wiki.python.org/moin/Py-
thonBooks).

O

CanTbl

Bot Heckonbko CafITOB, r7ie Bbl MOYKETE HAUTU IOJIe3HbIE PYKOBO/ICTBA:

O Learn Python the Hard Way, asrop 3ex Illoy (Zed Shaw) (http://learnpythonthe-
hardway.org/book/);

O Dive Into Python 3, aBrop Mapk ITuarpum (Mark Pilgrim) (http://www.diveintopy-
thon3.net/);

O Mouse Vs. Python, asrop Maiika dpuckosr (Michael Driscoll) (http://www.blog.py-
thonlibrary.org/).

Ecsiu BaM vHTEpPECHO y3HABATH O TOM, 4TO Ipoucxoaut B Mupe Python, o6parure
BHMMaHNe Ha 3TH HOBOCTHBIE CAlThI:

O http://bit.ly/comp-lang-python;

O http://bit.ly/comp-lang-py-announce;

O http://www.reddit.com/r/python;

O Planet Python (http://planet.python.org/).

Haxkowner, paccMoTpuM caiiThl, ¢ KOTOPBIX MOKHO CKauyaTh XOPOUIUH KO/

@)

The Python Package Index (https://pypi.python.org/pypi);

O Stackoverflow Python Questions (http://stackoverflow.com/questions/tagged/
python);

O ActiveState Python recipes (http://code.activestate.com/recipes/langs/python/);
O Python packages trending on GitHub (https://github.com/trending?l=python).
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Fpynnbi

B coobiiecTBax mporpaMMUCTOB BbI MOJKETE HANTH MHOKECTBO THITAsKEH: SHTY3UACTOB,
CIIOPIIMKOB, TJIYIIIOB, XUTICTEPOB, HHTEJUIUTEHTOB U MHOKECTBO ApyTrx. CoobIiecTBo
Python poBosbHO spyskemo6HO. Bbl MOKeTe HallTH TPYIIBI, yBJAeKatommecs: Python,
B 3aBUCUMOCTH OT BaIlleTo MeCTOHAXOKAeHUs. [[pOBOAAT BCTPEUM U MECTHBIE MOJIb-
30Baresbckue Tpymel 1o Bcemy mupy (https://wiki.python.org/moin/LocalUserGroups).
JIpyrue TpyIinel pacipeaesieHbl 10 BCeMy MUPY U OCHOBBIBAIOTCS Ha OOIINX HHTEPECax.
Hanpumep, PyLadies (http://www.pyladies.com/) — 9T0 ceTh KeHILUH, 3alHTePeCOBaH-
HbIX B Python u TTO ¢ OTKPBITBIM KCXOHBIM KOIOM.

KoHndepeHuun

Cawmble kpymHBIE 13 MHOKecTBa KoH(epentuii (http://www.pycon.org/) 1 coBermanuii mo
Bcemy mupy (https://www.python.org/community/workshops/) nipoBoastcst B8 CeBepHOit
Awmepuxe (https://us.pycon.org/) u EBpote (https://europython.eu/en/).

Coming Attractions

Ho norogute, ato ete He korer! B mpusnoxennsax A, b u B BbI MoskeTe TO3HAKOMUTHCS
¢ ucrosb3oBanueM Python B nckycctBe, 6ustece u Hayke. Bol Haiiiere Kak MUHIMYM
O7IHY 06J1aCTh JITISt HCCTIE/IOBAHUIN.

B Ceru MOKHO OTBICKATH MHOKECTBO OsiecTAIMX 06bEKTOB. TOJIBKO BbI CMOKETE
CKa3aTh, KAKWE U3 HUX SIBJISTIOTCST MKy TEpHEi, a Kakue — cepeOpstHbIME myJisiMu. U ake
€CJIV BaC B IAHHBIH MOMEHT HE MPECeyioT 000POTHH, cepeOpsIHbIE My MOTYT MIPHU-
roguthest. Ha Besakuit coryyait.

Haxownerr, BbI y3HaeTe OTBETHI Ha BCe 3TU pasApaskaiollie YIPa)KHEHUS B KOHIE
KayK7I0#i TJIaBbl, leTau ycTaHoBky Python u ero spyseit, a Takske TTOJYYNTE HECKOTIBKO
BCIIOMOTaTeIbHBIX MATEPUAJIOB /1751 Belllell, KOTOPbIe MHe BCET/ia Hy KHO ITO/IJISIIbIBATb.
Bair Mo3r, ckopee Bcero, Jiydliie TIOArOTOBJIEH, HO TaK OHU Beera OyayT MO PYKOI.



NMpunoxeHus



A Mu-ApT

Hy, nckycctBo ecTb UCKyCCTBO, HE TaK JI?

C apyroii ctopoHsl, Bojia ecTh Bojial BocTok ecTh
BOCTOK, a 3a11a/l €CTh 3a1a/l, U €CJIU B3sITh KJIIOKBY
U PacToJIoub ee 10 KOHCUCTEHIUH I0JI09HOr0
coyca, TO 10 BKyCy OHa OyZeT HallOMUHATb
CJINBBI, HE TO YTO TOJTYEHBII PEBEHb.

I'payuo Mapxc

Bo3MoskHO, BB XYIOKHUK FJIH MY3BIKAHT. VLU, MOKET GBITh, TIPOCTO XOTHUTE TTOMPO-
60BaTh YTO-TO KPEATHBHOE, BHIXOJIAIIEE 32 PAMKH TIPUBBIYHOMN J€ATETHHOCTH.

B 11epBbIX TpeX NPUIOKEHHUIX PACCKAZBIBACTCS O HanboJiee pactpocTPaHEHHBIX 00-
nactsx mpuMenenns Python. Eciim Bac naTepecyet ofifia u3 aTux 00J1acTell, BBl MOJKETE
MOYEPITHYTH U3 HTUX TJIAB HECKOIBKO WEH MJTF OHHU TIOJTOJKHYT Bac MOMpo6oBaTh 4To-
TO HOBOE.

2D-rpadmka

Bce S3bIKM IPOrpaMMUPOBaHUS B KAKOW-TO cTeeH: paboTa0T ¢ KOMITBIOTEPHOIT rpa-
(bukoit. MHOTrHE MOTITHBIE MTATPOPMBI B 9TOM MPUITOKEHIH st OBICTPOAEHCTBUSA ObLITH
Harcadbl Ha C nian C++, HO Uit TPOAYKTUBHOCTH H06aBeHbl Gubinoreku Python.
Haunem ¢ paccMOTPEHUsI HEKOTOPBIX GUOIMOTEK 171 pabOThI ¢ IBYXMEPHBIME U30-
OpaskeHUAMMU.

CranpapTHas 6ubnunoreka

B cranmapTHOit 6M6IHOTEKE COMEPKATCS BCETO HECKOTIHLKO MOYJIEH, CBS3AHHbIX C TPa-
¢ukoii. PacemoTpum /1Ba n3 HUX:

O Imghdr. DTOT MOIYJIb OIPENEISET TUIl HEKOTOPHIX (hallIoB N300paKeHUI;

Q Colorsys. dToT MOYJIb IpeobpasyeT nBeTa Mexky pasibiMu cucteMami: RGB, YIQ,
HSV u HLS.
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Ecsmm 8ol 3arpysunn gorotun usgarenscrsa O'Reilly u coxpannim ero nmog umeHem
oreilly.png, MOKeTe 3aIyCTUTh 9TOT KO/

>>> import imghdr
>>> imghdr.what('oreilly.png")
'png

Y1065I caenaTh ¢ rpadukoii B Python uro-To ceppesnoe, Hy:KHO 3arpy3uUTh CTOPOH-
Hue nakeThl. /laBaiiTe MX paCCMOTPUM.

PIL u Pillow

Muorue rogpt Python Image Library (PIL, 6ubanoreka nsobpaxenuii Python) (http://
bit.ly/py-image), HecMOTpPs Ha TO YTO ee HeT B CTaHAaPTHOIN OUOINOTEKE, ABISETCS CAMOI
U3BECTHOU GubINOTEKO# 7151 06paboTKY IByXMePHbBIX nzobpaskenuii. OHa mpeie-
CTBOBaJIa YCTAHOBIIUKAM BPOJIE Pip, MOITOMY OBLI CO3/IaH <«IPY/KECTBEHHBIN (HOPK»>
¢ HassarueM Pillow (http://pillow.readthedocs.org/). Koz mist paboTsl ¢ M300paskeHUsSIMU
Pi1low coBMecTuM ¢ KoJoM PIL, a ero JoKyMeHTalua X0pola, I03TOMY UCIIOJIb3YEeM ero
371€Ch.
Y cTaHOBUTD €0 MPOCTO — J0CTATOUHO BBECTH CJIEIYTIONTYI0 KOMAHILY:

$ pip install Pillow

Ecuu BbI yske ycraHaBmBaiu nmakersl 11bjpeg, Tibfreetype u z11b, onu 6yayT o6Ha-
PYsKeHBI 1 uctnoib3oBanbl P111ow. Ha crpanutie ¢ nnctpyknusimu 1o ycranoske (http://
bit.ly/pillow-install) Bt y3Haete GoJibliie.

OTtkpoem (daiin n306paskeHus:

>>> from PIL import Image
>>> img = Image.open('oreilly.png")
>>> img.format
"PNG’
>>> qmg.size
(154, 141)
>>> img.mode
'RGB'
HecMmoTpst Ha To UTO TTakeT HasdbiBaeTcs Pi1710w, Bbl UMIIOPTUPYeETE ero Kak PIL, 4ToObI
KOJ1 OBLJI COBMECTUM CO crapboiMm PIL.
Il Toro 4To6bl 0TOOpasUTh M300pakeHue Ha SKpaHe ¢ MOMOIINLIO MeToga show()
obbekTa Image, BBI CHavyasia JI0JKHbI yCTaHOBUTH ITakeT ImageMagick, onvcanHbii B cJie-
JYIOIIEM PasJiesie, a 3aTeM MOTPOOOBaTh BOT UTO:

>>> img. show()

N3obpaxenue, mokazaHHoe Ha puc. A.1, OTKpbIBaeTcst B APyroM okHe. (DTOT
CHUMOK 9Kpana ObLI c/leJIaH Ha KOMITbIoTepe Mac, Tie OyHKIHsT show() HCmomb3yeTcest
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TSI TIPUJTOZKEHUST TIPEIBAPUTEIBHOTO MTPOCMOTpa M3o6pakennii. OTobpaskeHne Balix

OKOH MOYKET OBITh HHBIM.)

ooo
v |

Q| @) =]

[¢ tmpYiv35h.BMP
Fl~|| 5 ]| # |»
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O’REILLY

Puc. A.1. N1306paxkeHre, oTKpbITOe C NomoLbio 6ubnrotekn Python

O6peskem n306pakeHue B TAMSITH, COXPAHUM PE3YJIbTaT KaK HOBBII OOBEKT C UMEHEM

img2 1 oTOOPA3UM €ro.

M306paskeHusT BCerjia U3MEPSIIOTCS B TOPUBOHTANBHBIX (X) U BEPTUKAJIBHBIX (YY)
3HAUEHMUSIX, OJIMH U3 YTJIOB U300PakeH IS HA3bIBAETCS CTAPTOBOU TOUKOIA, €T0 3HAUCHIIST
x 1 y pasubl 0. B atoit 6ubsanoreke origin(0, 0) HAXOAUTCS B JIEBOM BEPXHEM YTJIy U30-
OpasKeHUsT, X YBETNUNBAETCS TIPY CMEIIEHUH BIIPABO, a I YBEINYNBAETCS TP CMEIIECHUN
BHI3. MBI XOTUM 3a/1aTh 3HaUEHU JieBOTO Kpas x (55), BepxHero kpas y (70), mpaBoro
Kpad x (85) u HmkHETO Kpasd y (100) ama metozma crop(), TO3TOMY TiepefiacM KOPTEX,

COZIEPIKAIINI 9TU 3HAYEHUSI B COOTBETCTBYIOIIEM MTOPSIIKE:

>>> crop = (55, 70, 85, 100)
>>> img2 = img.crop(crop)
>>> img2. show()

PesysbraT nokasan Ha puc. A.2.

Coxpanum n3obpaskenue ¢ MoMoINbIo MeToza save(). On npunuMaer ums Qaiiia
U OIIIUOHATBHBIN 1y Th. Eciu umst (aiiia umeet cyhdukc, GubanoTeka NCHOIb3YET ero,
4T00BI O1peiesinTh Tuil. Ho BbI Tak:Ke MOKeTe yKasaTh TUII (haiiia ssBHO. JIJis1 TOro 4To-
6b1 coxpanuTh uzobpakenue ¢ paciupenueMm GIF, crenaiire cienyoiiee:

>>> imgZ.save('cropped.gif', 'GIF")
>>> img3 = Image.open('cropped.gif")
>>> img3. format

‘GIF'

>>> img3.size

(30, 30)
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Puc. A.2. O6pesaHHOe n306pakeHne

«Yny4mmiM» Halll MaJleHbKHid Tajncman. CHavasa 3arpysuM n306paxkeHue ycosn
(http://bit.ly/moustaches-png) u coxparum ero B aiia moustaches.png. Ml 3arpysum ero,
00pesKeM COOTBETCTBYIONIIM 00Pa30M, a 3aT€M HAJIOKUM Ha HAIITY 3BEPYIIKY:

>>> mustache = Image.open('moustaches.png")

>>> handlebar = mustache.crop((316, 282, 394, 310))
>>> handlebar.size

(78, 28)

>>> img.paste(handlebar, (45, 90) )

>>> img. show()

Ha puc. A.3 nmokaszaH moaxoasiuil pe3yJibTar.

2eea |# tmpgun82m.BMP e

ERIENEEEY (£-][(5][#]»

O’REILLY"

Puc. A.3. Hal HOBbI ONPATHLIN TaNnMcMaH
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B0 661 310pOBO, eciiu Obl (DOH Y KAPTUHKK ¢ ycaMu ObLI po3paytbiM. O, BOT
u ynpaskaenue /iJist Bac! EcJin Bbl XOTUTE 9TUM 3aHATHCS, TOUTIUTE WH(OPMAIUIO O ITPO-
spauHocTu (transparency) u ajibda-kanaie (alpha channel) B pykosozxcrse B Pillow
(http://bit.ly/pil-fork).

ImageMagick

ImageMagick (http://www.imagemagick.org/) — 5T0 KOMILJIEKT IIPOrpaMM IJIsI KOH-
BEPTUPOBAHUS, M3MEHEHUS U OTOOPaKEHUS ABYXMEPHbBIX nzobpaxennii. OH cyiie-
crByer 6osiee 20 ser. Pasnuunbie 6ubanoreku Python nmoakiouensl k 6ubanorexe
ImageMagick, varmucannoii Ha C. Camast HelaBHsIsI 113 HUX, Hojyiep:kuBarorias Python 3,
HasbiBaercst wand (http://docs.wand-py.org/). {ist Toro 4ToObl yCTAHOBUTD €€, BBEUTE
CIIeYTONY1I0 KOMaH/LY:

$ pip install Wand
C nomopio wand Bbl MOKeETE JieJIaTh IPUMEPHO TO 7K€, 4TO ¥ € MOMOIIBIO PilTow:

>>> from wand.image import Image

>>> from wand.display import display
>>>

>>> img = Image(filename='oreilly.png")
>>> qmg.size

(154, 141)
>>> img. format
"PNG'

Kak u B ciryuae ¢ Pi11ow, ata cTpoka 0ToOpasuT M300pasKeHNE HA SKPAHE:;
>>> display(img)

wand 03BoJIET BaM MMOBOPAYMBATh U300pasKeHNe, U3MEHSATh ero pa3mep, HucaTh
TEKCT, PUCOBATh JIMHUU W MHOTOE JIPYTOE, UTO BbI MOKeTe HallTk 11 B Pillow. Oba aTux
nakeTa umerot xoporue API u rokymenTarmio.

'pachnueckme nosib3oBaTesNIbCKUe
nHtepdencol (Graphical User
Interface, GUI)

Hasganue conepxxut cioBo «rpadudeckuiis, 1o GUI koHIleHTpUpYyeTcs cCKopee Ha T10JIb-
30BaTebCKOM MHTepdelice: BUKETax /IS MPENCTABICHUS JaHHBIX, METO/IaX BBOJIA,
MEHIO, KHOTIKaX M OKHax.

Crpanuna «Bukunenuns GUI programming (http://bit.ly/gui-program) u criricok yacto
3a1aBaeMbIx BoripocoB (http://bit.ly/gui-faq) conep:kat muoskectBo npumepoB GUI, cos-
JaHHBIX ¢ oMot Python. HauHeM ¢ einHCTBEHHOTO BCTPOEHHOTO B CTAHIAPTHYIO
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6ubnuorexy npumepa — Tkinter (https://wiki.python.org/moin/Tkinter). On npoct, HO
paboTaet Ha Beex MmIathopMax U CO3/IAeT eCTECTBEHHO BBITJIS/SATIINE OKHA U BUJKETBI.

PaceMoTpum HeGOJIBIIYIO TIPOrpamMMmy, T/e ucrosbsyercs Tkinter, ona otro6Gpaskaer
Halt JIIO6HMbII>)I TaJINCMaH B OT/I€JIbHOM OKHE:

>>> qmport tkinter

>>> from PIL import Image, ImageTk

>>>

>>> main = tkinter.Tk()

>>> img = Image.open('oreilly.png")

>>> tkimg = ImageTk.PhotolImage(img)

>>> tkinter.Label(main, image=tkimg).pack()
>>> main.mainloop()

OG6paruTe BHUMAHUE: MBI HCIIOJIb30BAJIN HEKOTOPbIe MOJyJiu PIL/Pi11ow. Bl cHOBa
JOJLKHBI yBuieTh jtorotun usgareiabersa O'Reilly, kak mokasaHo Ha puc. A.4.

Puc. A.4. VI306parkeHre, NoKasaHHoe C nomMoLbio 6nbnmnotekn Tkinter

JLsist TOro Y4TOOGBI OKHO MPOMAIO, HAYKMUTE KHOTIKY 3aKpbITh WU BBIHNTE U3 UHTEP-
nperatopa Python.

O 6ubmmoreke Tkinker Bor MoskeTe mpounTtaTh B tkinter wiki (http://tkinter.unpythonic.
net/wiki/) u Python wiki (https://wiki.python.org/moin/TkInter). Temepb Mbl TOTOBOPUM
0 GUI, koTopbie He BXOJAT B CTAaHAAPTHYIO GUOIOTEKY.

O Qt (http://qgt-project.org/). D10 TpOeCCUOHATBHBIN MHCTPYMEHTAPU JIJISI CO3/TAaHUS
GUI u npuoskeHuii, cospanubiii okojio 20 jer Hasan kommanueil Trolltech ns Hop-
Beruu. OH HCTIOJIB30BAJICS JIJIS TIOMOIIN B CO3/IAaHUN TAaKUX IIPUIIOKeHUH, kKak Google
Earth, Maya u Skype. On mpumeren taxke kak octosa st KDE, rpadirdeckoit
obonouku Linux. Jusa Qt cyliecTByIOT ABe OCHOBHBIE O1OIMOTEKH, paboTaIoNIIIe
¢ Python: PySide (http://qt-project.org/wiki/PySide) 6ecriarHa (1o smiiensuu LGPL),
a PyQt (http://bit.ly/pyqt-info) muuensuposana au6o ¢ GPL, 1160 KOMMepYeCKH.
TMosp3oBatenu Qt BuasaT pasuuily. Bor Moxere 3arpysuth PySide ¢ caiitoB PyPI
(https://pypi.python.org/pypi/PySide) nnu Qt (http://qt-project.org/wiki/Get-PySide),
a Takxke mpouectb pykoBocTBo (http://qt-project.org/wiki/PySide_Tutorials). 3arpy3utb
Qt GecrraTHO MOKHO 371€Ch: http://bit.ly/qt-dI.
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O GTK+ (http://www.gtk.org/). dBisiercst conepaukoM Qt, OH TaksKe ObLI KCIIOIb30BaH
IUISE CO3/IaHMsI MHOsKecTBa npuiosxeHuii (http://gtk-apps.org/) Bpoge GIMP u o6o-
souku Gnome st Linux. [yt Python ucnosssyercest PyGTK (http://www.pygtk.org/).
Yro6sr 3arpysuth Koj, nepeiiaute Ha caiit PyGTK (http://bit.ly/pygtk-dl), tiie BbI
TaKxe Mo)kete ipounTaTh okymenTaruio (http://bit.ly/py-gtk-docs).

O WxPython (http://www.wxpython.org/). 9to npussiska Python k WxWidgets (http://
www.wxwidgets.org/), Tpe/ICTaBJISIONIEMY ellle OITH KPYITHBIH TTaKeT, KOTOPBIT MOJK-
HO OecriaTHO 3arpy3uTh oHuaiia (http://wxpython.org/download.php).

O Kivy (http://kivy.org/). D10 GecriarHas coBpeMeHHast GUOJNOTEKA JIJIST CO3/IaHUS
MYJIbTUMEIUIHBIX NHTEP(hENCOB 1101b30BaTed, KOTOPble MOXKHO IIEPEHOCUTD Ha
apyrue miaatdopmbl — cranuonapubie (Windows, OS X, Linux) u MoGuibHbIe
(Android, i0S). Ona nMeeT MoAIEPKKY MyJIbTHTa4a. Bl MOKeTE 3arpy3uTh ee st
Bcex mardopu c caiita Kivy (http://kivy.org/#download). Kivy comepxuT pykoBo-
cTBa 110 paspaboTke upuiaoxenui (http://bit.ly/Kivy-intro).

O The Web. @peiimopku Bpojie Qt HCHOIB3YIOT BCTPOEHHBIE KOMIIOHEHTBI, HO He-
KoTOopble Apyrue ucnonbsyior Web. Web — sr1o yausepcanbubiii GUI, koTopbIii
conepsxut rpaduky (SVG), rekct (HTML) u naxke myabrumenna (8 HTMLS).
Hexotopsie uncrpymentst GUI, ocHoBannbie Ha HeM, cogep:kaTr RCTK (Remote
Control Toolkit) (https://code.google.com/p/rctk/) u Muntjac (http://www.muntia-
cus.org/). Bel MoskeTe co3naTh BeO-puIoKeHus ¢ 060l komOuHatueil hpoHTeHa
(xaneHTCcKOl yactn ) u 6akensa (ManMHHOrO HHTepdeiica) HHCTpYMeHTOB. TOHKMIA
KJIMEHT MO3BOJIsIeT 6aKeH LY feaTh Beio paboty. Ecam goMunupyet hpoHTeH t, K-
€HT Ha3bIBAETCST TOJICTHIM WJIM HACHIIEHHBIM, MMOCJAEAHUN SMUTET 3BYUYHUT OoJiee
JIbCTUBO. YacTh IPUIIOKEHUs MOTYT OOIIAThCS APYT ¢ APYroMm ¢ omorisio RESTful
API, AJAX u JSON.

TpexmepHas rpacdmka 1 aHMMauua

[TocMoTpuTe THHHbBIE (DUHATBHBIE TUTPBI JIIOOOTO COBPEMEHHOTO (DUTbMA, 1 BbI YBU-
JIUTE OTPOMHOE KOJIMYECTBO JIIO/Iei, 3aHUMaBIuXcs crenddderraMu u aHuMaimei.
BospummnceTBo kpynubix cryauii: Walt Disney Animation, ILM, Weta, Dreamworks,
Pixar — HaHUMAIOT JIfofIeld, MeroInX ombIT pabotsl ¢ Python. IToumure B MHTepHeTe
«python anumarms paboras wim mocerure cailt vixjobs (http://vfxjobs.com/search/)
U OUIIHTE TaM «pythons, 4TOOBI YBUIETH MEHCTBYIONTIE MTPETOKEHTIS.

EcJiit BbI XOTHTE MO9KCIIEPUMEHTHPOBATH ¢ Python 1 TpexmepHOi aHUMaTHedt, MyJIb-
THMe/a 1 UTPaMI, BaM caefyer nornpobosars Panda3D (http://www.panda3d.org/). Otor
JIBIDKOK UMEET OTKPBITBIN MCXOIHBII KO/ 1 OeCIUIaTeH JaskKe Jisi KOMMEPYECKHUX TPH-
JIosKeHUI. Bbl MOsKeTe 3arpy3uTh BEPCHIO IS CBOEr0 KoMIibioTepa ¢ caiita Panda3D
(http://bit.ly/dl-panda). Ytobbl 3amrycTUTh MPUMEPBI, H3MEHUTE KaTajor Ha /Developer/
Examples/Panda3D. Kaxiblii oikaTaior coAeps:KUT OJUMH NN HECKOJIbKO (hailioB ¢ pac-
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IIMPEHUEM .pYy. 3aIyCTHUTE OJINH U3 HUX C TIOMOIIIBIO KOMaH/IbI ppython, KOTOpast IOCTaB-
asiercst ¢ Panda3D, Hanpumep:

$ cd /Developer/Examples/Panda3D

$ cd Ball-in-Maze/

$ ppython Tut-Ball-in-Maze.py

DirectStart: Starting the game.

Known pipe types:
osxGraphicsPipe

(all display modules Toaded.)

OTKPOCTCH OKHO, ITOXOsKee Ha TO, 4HTO IMOKa3aHO Ha puc. A5.

000 Panda

Mouse pointer tilts the board

Panda3D: Tutorial - Collision Detection

Puc. A.5. VI306parkeHne, nokasaHHoe ¢ nomMoLbio 6ubnmnotekn Panda3D

BocI10/1b3yiiTech MBIIIBIO, 4TOOBI IIOTPSCTH KOPOOKY U IIOBUTATh HIAPUK B JAOUPUHTE.

Eciu Bce cpaborano u 6asosas ycraHoBka Panda3D BBINISAUT XOPOIIO, MOKETE
HauyaTh SKCIIEPUMEHTUPOBATH ¢ 6ubmorekoil Python.,

PaccMoTpuM TIPOCTOil IpuMep npuiiokeHus u3 jokymentainu Panda3D (coxpaHu-
Te ero kak pandal.py):

from direct.showbase.ShowBase import ShowBase
class MyApp(ShowBase):
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def init_ (self):

ShowBase. _init_ (self)
# 3arpysKa MOAEnM OKDYMKEHWs .
self.environ = self.loader.loadModel("models/environment™")
# MepenogynHUTL MOAEb AN OTPUCOBKK.
self.environ.reparentTo(self.render)
# TpUMEeHNTb K Mogenu npeobpa3oBaHiua macwtaba W NO3ULNAN.
self.environ.setScale(0.25, 0.25, 0.25)
self.environ.setPos(-8, 42, 0)

app = MyApp()

app.run()

3aHyCTI/ITe TIPUJIOJKEHME C TIOMOIIBIO cneaylomeﬁ KOMaH/IbI:

$ ppython pandal.py

Known pipe types:
osxGraphicsPipe

(all display modules loaded.)

OTKpoeTrcs OKHO, coiepsKaliiee ClieHy, KoTopas TlokazaHa Ha puc. A.6.

000 Panda

Puc. A.6. MaclutabrupoBaHHOe 1306paXkeHne, MokasaHHoe
c nomolibto 6ubnuotekn Panda3D
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Kamenb u mepeso mapar Haz semieil. Haxmure knonky Next ([Jasee), uto6br mpo-
JIOJIKUTH MCCJIEZI0BATh PYKOBOJICTBO U UCITPABUTH 9TH MPOOIIEMBL.
Jlasiee mokasanbl HEKOTOPBIE TakeTsl Python st pabotst ¢ 3D.

O Blender (http://www.blender.org/). 1o GeciiiaTHoe cpencTBo co3panus 3D-anumaum
u urp. Ecm BbI 3arpy3uTe 1 ycTaHOBUTE €To ¢ calita www.blender.org/download, Ha
Balll KOMIIbIOTED OyzeT ycTaHOBJIeHa Konus Taksxke Python 3.

O Maya (http://www.autodesk.com/products/autodesk-maya/overview). ITo komMMepueckas
cucrema st cozianus 3D-anumaruu u rpaguku. OHa 0CTaBJISIETCS BMECTE C BEp-
cueit Python — B ganusrii MomenT Python 2.6. Yen Bepron (Chad Vernon) warmicasn
0 Hell becriaTHO 3arpyskaemyto KHUry Python Scripting for Maya Artists (http://
bit.ly/py-maya). Eciiu 8o nouiere B Mureprere undopmanuio o Python u Maya, to
CMOJKeTe Hal T MHOKECTBO JIPYTHUX PECYPCOB, Kak OCIIATHBIX, TAK 1 KOMMEPYECKHUX,
BKJTIOYAST BUZICOPOJTKU.

O Houdini (https://www.sidefx.com/). 9T0 KOMMEpUYECKH TTAKEeT, OJHAKO Bbl MOMKETE
3arpysuTh GeCITaTHYIO0 BEPCHIO, KOTopas HasbiBaeTcst Apprentice. Kak n apyrue
MaKeThI /I aHKMMAIIMH, OH TIOCTaBJIsieTcs1 ¢ IpuBs3Koii k Python (http://bit.ly/py-bind).

Anarpammbl, rpapmkn n Bu3yanmsaumsa

Python siBiisieTcst OTIMYHBIM KHCTPYMEHTOM JJIsI CO3AAHMS AUarpaMM, rpadbUKOB 1 BH-
3yaJM3alliu JaHHBIX ¥ 0COOEHHO IOILYJIsIPEH B Hay4dHOil cpeje (cM. npuiokenue B).
Odunmanpibiii caiit Python cogepskutr 0630p Takux nakeros (https://wiki.python.org/
moin/NumericAndScientific/Plotting). TToaBosibTe MHE pacckasaTh 4yTh GoJiee TOAPOGHO
0 HEKOTOPBIX U3 HUX.

matplotlib

Becriathas 6ubmoTeka st CoO3anus AByXMepHbIX auarpamMm matplotlib (http://
matplotlib.org/) MoskeT GbITh YCTaHOBJIEHA C TIOMOIIBIO CIIEAYIOIIEH KOMAH/IBL:

$ pip install matplotlib

[Ipumeps! u3 rasepen (http://matplotlib.org/gallery.html) mokasbiBaior mmpory 6ubmo-
texu matplotlib. ITonpobyem Hanucarhb TaKoe JKe IPUIIOKEHHE IS TI0Ka3a M300paskeHUi
(pe3ysibTaThl MOKHO YBUAETD Ha PUC. A.7) TOJIBKO IJIsT TOTO, YTOOBI YBUECTD, Kak YAy T
BBITJISI/IETH KOJI U TIPE3E€HTAIHSI:

import matplotlib.pyplot as plot
import matplotlib.image as image
img = image.imread('oreilly.png")
plot.imshow(img)

plot.show()
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RIS Figure 1
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Puc. A.7. V306parkeHne, NokaszaHHoe ¢ noMoLlblo 6ubnunotekn matplotlib

B npunoxenun B mbl eme Bepuemcs k matplotlib — oma tecno csszana ¢ NumPy
U JIPYTUMY HAYYHBIMU TTPUIIOKEHUSIMU.

bokeh

B pannue qHU cyiectBoBaHust VIHTepHeTa pazpaboTYNKK reHePUPOBAJK rpad Ky Ha
cepsepe u aasaau 6paysepy URL mis goctyna K neii. B nepasree Bpems JavaScript
MTOBBICHJI CBOIO ITPOU3BOIUTEIBHOCTD U ITOJYYHJI UHCTPYMEHTBI reHepainu rpadgpuku Ha
CTOPOHE KJneHTa, Takue kak D3. [lapy crpanull Ha3aj st ToBOPUJI O BO3MOXKHOCTH HC-
noJb30BaTh Python kak wacth apxurektypsl ppourena-6akena-rpadpuxu u GUIs.
Hosblil nHCTpYyMeHT, KoTOpbIii HasbiBaercs bokeh (http://bokeh.pydata.org/), coBmerna-
eT 1mockl Python (kpyiHble HaGOPBI JaHHBIX, IIPOCTOTA UCIIOIb30BaHKs ) U JavaScript
(MHTEPAaKTUBHOCTD, MEHbINAs JJaTeHTHOCTD Tpaduku). OH JgesaeT akieHT Ha OBICTPOI
BU3yaJM3aIlii KPYIHBIX HAOOPOB TAHHbIX.

Ecom BB yoke yeranoBuan Heobxomumbie s bokeh makersr (NumPy, Pandas
u Redis), MOKeTe yCTAaHOBUTD U €T0 CAMOTO, BBEIS CIICAYIONIYI0 KOMaH/Y:

$ pip install bokeh

(NumPy u Pandas B geiicTBiM BBl CMOKETE YBUIETH B MPUJIOKeHIH B.)
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V7 ske MOsKeTe yCTaHOBUTH Bee cpasy ¢ caiita Bokeh (http://bit.ly/bokeh-dl). HecmoTps
Ha To 4TO Ha cepsepe sanyiieH matplotlib, bokeh B ocHoBHOM paboraer B Gpaysepe
1 MOJKET TI0JTb30BATHCS BCEMH HOBBIMI BO3MOKHOCTSIMH KIIFEHTCKO# cTOpoHbL. Haxmu-
Te Ha Jiroboe nsobpaskenue B rajepee (http://bokeh.pydata.org/docs/gallery.html), uro6br
MOJIYYUTh MHTEPAKTUBHOE MTPE/ICTABICHUE TUCTITIES] W €TO KOJI.

Urpbi

Python xoportio mpucnocobiieH jist BbIIaca JaHHbBIX, W BbI YK€ BUJIETH B 3TOM TPUJIO-
JKEHUH, YTO OH XOPOIII JiJist paboThI ¢ My ibTuMena. Ho Kak HacueT urp?

OxkaspiBaercst, Python — a1o HacTosbKo X0potiast mraThopMa JJist HATUCAHUS UTP,
4T0 06 ITOM IUIITYT KHUTH. BOT HECKOJIBKO U3 HUX:

O Invent Your Own Computer Games with Python, asrop a Csaiirapt (Al Sweigart)
(http://inventwithpython.com/);

Q The Python Game Book, asTop Xopct Venc (Horst Jens) (kuura B popmare docuwiki)
(http://thepythongamebook.com/).

B Python wiki Bbr Mmoskere HaiiTu craTbio (https://wiki.python.org/moin/PythonGames),
B KOTOPOIT COJIEPIKUTCS elile HOIIbIee KOJMIECTBO CChLIOK.

Camoii u3BecTHON M1aTHOPMOI /111 HATTMCAHWS UTP, CKOPEE BCETO, SIBJIIETCS pygame
(http://pygame.org/). Bel MokeTe 3arpy3uTh UCTIOJTHSIEMBIN YCTAHOBIIUK JIJII CBOEH
matopmel ¢ caiita Pygame u mpodects moctpounbiii npumep codganust urpst (http://
bit.ly/line-chimp).

Ayano u Mmy3bika

YTo HacueT 3ByKa, My3bIKK U KOTOB, KOTOpbIe T0I0T Jingle Bells?

Cefiuac MBI TTOTOBOPUM O TIEPBBIX JABYX ITyHKTAX.

CrangaprHas 6ubIMOTEKA COAEPKUT HECKONBKO PYAMMEHTAPHBIX MOIYJIEH st
paboThI ¢ ay1o B paszelie ciy:k6 myabTumenna (http://docs.python.org/3/library/mm.html).
Kpome Toro, cyIecTByer ¢cTpaHuila, Ha KOTOPOil 0O6CYKIAIOTCS CTOPOHHUE MOYJIH
(https://wiki.python.org/moin/Audio).

Cuenyrorue 6ubJINOTEKH MOTYT IOMOYb BaM T€HEPUPOBATD MY3bIKY:

O pyknon (https://github.com/kroger/pyknon) — ucroabsyercs B kuure Music for Geeks
and Nerds, asrop Ileapo Kporep (Pedro Kroger) (Create-Space);

O mingus (https://code.google.com/p/mingus/) — 3T0 My3bIKaIbHBIN CEKBEHCEP, KOTOPDIT
MOJKET YuTaTh 1 co3uaBatb MIDI-daiiibr;

O remix (http://echonest.github.io/remix/python.html) ompaBabiBacT cBOe Ha3BaHME — 3TO
API nng cozpanus pemukcoB. OHUM U3 TPUMEPOB €T0 MCITOTb30BAHMS SBJISETCS
morecowbel1.dJ, KOTOpbIii 100ABJISIET B 3arpy KeHHbBIE TIECHU 3BYK KOJIOKOJILYUKOB;

O sebastian (https://github.com/jtauber/sebastian/) — 510 6GubiMOTEKA /I MY3bIKAIBHOI
TEOPUN 1 aHATTN3A;



394 Mpunoxenue A. MU-ApT

O Piano (http://bit.ly/py-piano) — 1mo3BoIsIeT BaM UTPATh HA MMAHWUHO C TTIOMOIIBIO KJIa-
BUaTypbl, a uMeHHO Kyaasuii C, D, E, F, A, Bu C.
Hakowner, paccMoTpum 6uOIMOTEKH, KOTOPBIE TIOMOTYT BaM OPTaHM30BaTh CBOO

KOJIJIEKITUIO WJTH JIATh BaM JIOCTYT K MY3bIKQJIbHBIM JIAHHBIM:

O Beets (http://beets.radbox.org/) — yrpaBJsieT Baiieil KOJIIEKIUEH My3bIKH;

O API Echonest (http://developer.echonest.com/) — 1103BOJISET HOJYUUTH JOCTYII K M€-
TaJlaHHBIM MY3bIKH;

O Monstermash (http://bit.ly/mm-karlgrz) — o6benumsier pparMenTsl IeceH, OH CO34aH
¢ nomoripio Echonest, Flask, ZeroMQ 1 Amazon EC2;

O Shiva (http://bit.ly/shiva-api) — 510 RESTful API u cepsep (https://github.com/tooxie/
shiva-server), ripeiHazHaveHHbIE JIJIs1 OPTAaHU3AINY KOJLIEKIIUH 110 BallleMy YCMOTpe-
HUIO;

O nosyuynre 06JI0KKK aTbOOMOB JIJIsI CBOE My3bIKH 110 azpecy http://jameh.github.io/
mpd-album-art/.
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— Jlesnal — Bekpuyas Npuspak, CHOBA 3a1aMbIBast
pyku. — 3a060Ta 0 GJIKHEM — BOT YTO JOJIKHO
OBLIIO CTATh MOUM JIEJIOM...

Yapnvs Jurxenc. Pojcoecmeenckue nosecmu

Yuudopma 6usHecMeHa — KOCTIOM U TancTyK. Ho 110 Kakoii-To npuymHe, Korga oH pe-
maeT B3ATHCA 3a [1€J10, OH BEHIACT MMU/KAK Ha CIIMHKY CTYJIa, OCJIa6JIHeT TaJICTYK, 3aKa-
ThIBaeT pyKaBa U Hanusaet cebe kode. B To ke Bpemst GusHecByMeH 6e3 0coboro mapa-
JIa TIPOCTO BBITIOJIHSIET CBOIO paboTy. MoskeT ObITh, BO3DMET JIATTE.

B obmacTi GrsHeca Mbl HCIIOJIb3YEM BCE TEXHOJOTHUHU U3 TIPEABIAYIIIX IJIaB — Oasbl
JaHHbIX, BeO-cucteMbl u ceTh. IlpoaykTusnocts Python gemnaer ero 6o.iee momyasspubiM
n 'y kopniopanuit (http://bit.ly/py-enterprise), n y crapranos (http://bit.ly/py-startups).

busnec J1OJITO NCKaJl Cepe6p;1Hble Iy, ‘{TO6I)I y6I/IBaTb JIaBHO TIPECJIEJOBABIINX €TI0
obopoTHeil: HecoBMecTHMble (GopMaThl (hailIoB, CKPbIThIE CETEBbIE IIPOTOKOJIbI, 0053a-
TeJIbHbIC A3bIKU N O6HIyIO HEXBATKy TOYHOU JAOKYMEHTallnu. OlIHaKO CEero/iHsA Mbl UMe-
€M JIOCTYII K TeXHOJIOTHSAM 1 IIPHeMaM, KOTOPbIe MOTYT MacCIITabupoOBaThCs U B3aMO-
JeficTBOBATH APYT ¢ Apyrom. BusHec MokeT co3maBarh GoJiee ObICTpPhIE, HoJtee elieBbie
JJIaCTUYHbBIE TPUJIOJKEHU A, TTOJIb3YACh!:

JMHAMUYECKUMU s3bikamMu Bpoge Python;

CeTblo KaK YHUBEPCATbHBIM rpaduaeckuM HHTEPREiicoM moIb30BaTelIs;
RESTful API kak He3aBUCHMbBIMU OT 3bIKa HHTEPdEcaMu ciryko;
pessaioHHbiMU 1 NoSQL-6azamMu JaHHBIX;

<<60]Ib]_HI/IMI/I JaHHbBIMI» 1 aHaJII/ITI/IKOfI;

©C 000 O0O0

obnakaMu JUTA Pa3BEPTHIBAHUA 1 OKOHOMUU KallTaJia.

The Microsoft Office Suite

Busnec cubho 3asucut ot pusoskennii Microsoft Office u popmaros aitnos. Heemor-
ps Ha TO YTO 3TU OGUOIMOTEKH HE OYEHDb MIMPOKO U3BECTHDBI U B HEKOTOPBIX C/IydYasix
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JI0X0 33I0KYMEHTUPOBAHBI, OHU MOTYT TIPUTOUTHCST. PACCMOTPUM HEKOTOPbIE U3 HUX,
onu pabotaior ¢ gokymentamu Microsoft Office:

O docx (https://pypi.python.org/pypi/docx). dta 6ubauoTEKA CO3/Ia€T, CYUTHIBAET U 3a-
nuchiBaet daiiner 1yt Microsoft Office Word 2007 ¢ pacimpenuem . docx;

O python-excel (http://www.python-excel.org/). 3xeck ¢ nomorubio PDF-pykoBozacTsa
paceMaTpuBaioTesa Moxyau x1rd, x1wt u xlutils. Excel Takske MoxKer yutaTh 1 3a-
MHACHIBATD (DAITBI, COMEpIKAIIIe 3HAYEHS, pasziestentbie sarmsathiMir (Comma-Separated
Value, CSV), ¢ koTopbiMU BBI yiKe yMeeTe paboTaTh ¢ MOMOIIBIO CTaHAAPTHOTO
MOJLYJIS CSV;

O oletools (http://bit.ly/oletools). ITa GubanoTEKa U3BIEKAET JaHHbIE 13 (POPMATOB

Office.

Caeayromue MOAYJN aBTOMATU3UPYIOT TIPUIOKEHNST ONMEPAIMOHHON CUCTEMBI
Windows:

O pywin32 (http://sourceforge.net/projects/pywin32/). TOT MO/YJib aBTOMATU3UPYET
MHOsKeCTBO npuiokernii Windows. OHako oH ucmob3yer TobKo Python 2 u nve-
€T CKY/HYI0 JOKyMEeHTalnio — obparuTe BHUMaHue Ha 3TU ctaThu: http://bit.ly/
pywin32-lib u http://bit.ly/pywin-mo;

O pywinauto (https://code.google.com/p/pywinauto/). 9TOT MOLyJb Tak:Ke aBTOMATH-
supyer npuaokernuss Windows u ucnosibsyer toabko Python 2 — o6pature BHuMA-
HUE Ha 9Ty CTaThIO;

O swapy (https://code.google.com/p/swapy/). Terepupyer ko Ha Python mjist pywinauto
13 BCTPOEHHBIX JIEMEHTOB yTIPaBJIEHUSI.

OpenOffice (http://openoffice.org/) — aro anbrepuaTusa Office, uMerommas OTKPBITHIN
ncxoanbiii Kog. Ona paboTaet B onepannonnbix cucremax Linux, Unix, Windows u OS X
U TakyKe unTaeT u sanucbsaet hopmatsl (aitsios Office. Kpome Toro, a10 npuiioxkeHue
ycratnasausaet Bepenio Python 3 s ce6s1. Bol Mmoskere sanporpammuposats OpenOffice
¢ nomomuibio Python (https://wiki.openoffice.org/wiki/Python) u 6ubiaurorexu PyUNO
(http://www.openoffice.org/udk/python/python-bridge.html).

OpenOffice npunamineskan komnanuu Sun Microsystems, u koraa kommanus Oracle
npruobpesia KOMITaHio Sun, HEKOTOpBIE JiFo/u cTaju omacatbest, uro OpenOffice B Oy-
AyIIeM cTaHeT HegocTyTeH. B pesyibrare mossuiics LibreOffice (https://www.libreoffi-
ce.org/). B DocumentHacker (http://bit.ly/docu-hacker) BbI MokeTe npounTarh 00 ¥C-
nosbzosanun 6ubmorexu Python UNO smecte ¢ LibreOffice.

Jlist cosnanust OpenOffice u LibreOffice npuiiioch BuIIOTHUTD peBEPC-UHKUHUPUHT
dopmaros daitnos Microsoft, uro He Tak Jerko caenars. Moayab Universal Office
Converter (http://dag.wiee.rs/home-made/unoconv/) sasucut ot 6ubanorexku UNO
B OpenOffice nm LibreOffice. On MoskeT mpeoGpasoBbIBaTh (hailibl MHOTHX (POPMATOB:
JOKYMEHTBI, 2JIEKTPOHHbIE TaOIUIILI, TPAGUKY U TPE3eHTAIIH.

Ecim y Bac numeercst ranncTBeHHbIN (aii, python-magic (https://github.com/ahupp/
python-magic) MoskeT yragarhb ero popMmar, IpoaHaJIH3UPOBAB OTpe/IeJeHHbIE TIOCIE0-
BaTeJbHOCTH GAITOB.
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Bubmoreka python open document (http://appyframework.org/pod.html) nossossier
BaM MpeAocTaBuTh Ko Python BHyTpH 1mabaoHOB A7 CO3/aHNUs TUHAMUYECKUX /10~
KYMEHTOB.

®opmar PDF pacripocTpateH Takke B o0acTt OM3HECa, HECMOTPSI HA TO YTO OH
cosnan He komnanueit Microsoft. Isuxxox ReportLab (http://www.reportlab.com/
opensource/) MeeT GecIaTHyIo 1 KoMMepueckyto Bepcun reneparopa PDF, cosmantibie
¢ momotipio Python. Ecin Bam HyskHO otpegakTuposath PDF-daii, Bbl MOKeTe HaliTH
momorib Ha caiite StackOverflow (http://bit.ly/add-text-pdf).

BbinonHseM 6u3Hec-3agaum

Bbi Moskere Haiitu Mozyib Python npakruuecku aiis yero yrozauo. [Tocerure caiit PyPI
(https://pypi.python.org/pypi) u BBeguTE YTO-HUOY/Ib B CTPOKY IOKCKa. MHOIr1e MOy N
SBASTIOTCST WHTepdeiicamu st obtmenoctymabix AP pagnuannix crys:x6. Bam MmoryT
ObITh MHTEPECHBI IPUMEPBI, CBSA3aHHbBIE ¢ OM3HEC-3aJauaMu;

O ornpaska yepe3 Fedex (https://github.com/gtaylor/python-fedex) umu UPS (https://
github.com/openlabs/PyUPS);

O ormnpaska mouTs! ¢ momoiisio API stamps.com (https://github.com/jzempel/stamps);

O NpouTUTE AMCKYCCHUIO O IpUMeHeHnn Python a1 KopnopaTuBHOTO MHTENTEKTa
(http://bit.ly/py-biz);

O ecsi KOheMalINHbI CIETAIOT € MTOJIOK B AHOKE, 3TO Pe3yJIbTaT AeHCTBUIA ITOKYTIaTe st
i nosarepreiict? Cubes — s10 Be6G-cepsep u 6paysep mannbix Online Analytical
Processing (OLAP) (http://cubes.databrewery.org/);

O OpenERP — aro kpynHas kommepueckast cucreMa Enterprise Resource Planning
(ERP) (https://www.openerp.com/), Hamicantast ¢ omotbio Python u JavaScript,
cojiepsKalliast ThICAYU MOAYJIei-HaJCTPOEK.

O6paboTka 6M3Hec-AaHHbIX

Busnec ouenb mo6uT nanubie. K coskaneHunio, BO MHOTHX OTpacisax GU3Heca ¢ JaHHBIMU
HOPUHSTO 06PAIAThCs OYeHb CBOCOOPAZHO, CTOBHO YTOOBI CIEIMATLHO YCIOKHUTD BaM
pabory.

DJIEKTPOHHBIE TabJUIIBI CTAIU XOPOIIUM H300PETECHUEM, U ¢ TEUEHUEM BPEMEHU
OGu3HEC TIPUCTPACTUIICS K HUM. MHOTHE HEIPOTPaMMUCTBI CTAJIM 3aHUMAThCSI TIPOTPaM-
MUPOBAHUEM, TIOCKOJIBKY 9TH TabJIMTIBI CTATN HA3bIBATH MAKPOCAMI, & He ITPOTPAMMAaMHU.
Ho BcesteHHast TOCTOSTHHO PacIiupsIeTCsT, ¥ TAaHHbIE IIBITAIOTCSI BBIZICPAKATD e TeMIt. Bosee
crapbie Bepcun Excel 6b1n orpannuens 65 536 psimamu, a 6osiee HOBbIe He MOTJIN 06pa-
6otarb GoJibiite MuILTMOHA, Kor/ia JaHHbIe OPraHU3auil EPEPOCN OJUH KOMITBIOTED,
CUTYAITHsI CTAJTa TTOX0KA HA TO, KAK eCJIU OBI MITAT EPEPOC COTHIO YETIOBEK, — BHE3ATHO
BaM CTAaHOBSITCSI HYKHBI HOBBIE CJIOH, TPOMEKYTOUHbIC YPOBHU U KOMMYHUKATIHSL.
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[Tporpammbl, paboTaromiye ¢ GOMBITIM KOJIUICCTBOM JAHHBIX, TOSABUIUCH HE W3-32
TOTO, YTO JAaHHBIE HA OJHOM KOMITbIOTEPE 3HAYNTEIBHO Pa3POCINCh, — OHU CTAJU pe-
3yJIBTATOM MOTBITKH 0600IIUTH BCE TAHHbIE, MOABISIONHECS B OusHece. Persnonnbie
6asbl JaHHBIX 00pabaTHIBAIOT MUJITMOHBI PSIIOB, HE B3PBIBASICH TP 9TOM, HO OHU MOTYT
paboTaTh TOJIBKO C OIPE/IEICHHBIM KOJUUECTBOM PSIIOB M 0OHOBJIEHNT 3a pas. Crapbie
J0GpbIe TEKCTOBbIE MK OMHAPHBIE (hailJibl MOTYT 3aHUMATh TUTA0ANThI TTAMSITH, HO €CJIN
BaM HY3KHO 06paboTarh UX BCE OHOBPEMEHHO, TPEOYETCSA UMETh JOCTATOUHOE KOJIMYe-
cTBO TaMsIT. TpajiuiinOHHOE TPOTPAMMHOE OOecIieueH e JIJIST 9TOTO He TOAXOINT.
Kommanusiv Bposie Google n Amazon npuiiioch u306pecTu perieHust, TT03BOJISIONIIe
paborarhb ¢ fanubIMU Takoro Macintaba. Netflix — a1o npumep Takoro perienus, cosan-
Hblii B o6make AWS or Amazon, KOTopslii ucnonabsyer Python misa oobenunennsa RESTful
API, 6esonacHocTy, pasBepThiBaHus U 6a3 JaHHBIX.

N3BneueHne, npeobpasoBaHue u 3arpyska

[TopBoamble 4acTH aiicOEProB JAaHHBIX COAEPKAT BCIO PabOTy II0 MOAYIEHUIO JaHHbIX.
Eciin roBoputh sg3b1Kk0M O13HECa, pacIPOCTPAaHEHHBIMU TEPMUHAMU SBJISIOTCS «U3BJIe-
yeHne», «peobpasoBannes, «3arpyska» (extract, transform, load, ETL). CutonuMer
BPOJIE <BbIIIAC JAHHBIX> MOT'YT CO3/ATh BIleYaTjeHye, OyATO BbI IPUPYyYaeTe HEIOKOP-
HOTro 3Bepsl — Takas Metadopa MOKET 0Ka3aThCs OJU3KOIL. ITa 3a7aua MOKET II0Ka3aTh-
Cs1 PEIIEHHON ¢ TOUKK 3PEHUsT MHKEHEPHUHU, HO 110 OOJIbIIEH YaCcTH 9TO UCKYCCTBO. Mbl
PaccMOTPHUM HayKy O JAaHHbBIX GoJiee TIOAPOOHO B IIPUIOKEHUN B, OCKOJIBKY HMEHHO
Ha 9Ty 06J1acTh Pa3pabOTYMKK TPATST OOJIBIIYIO YACTh BPEMEHH.

Eciu Bo1 Buzies punbm «Bosnrebnuk crpaibl O3», TO, HOMUMO JIETAIONIUX 00E3bsIH,
JIOJIKHBI IIOMHUATD (DparMenT B KOHIE, Kora 200pas BomebHuIa ckasaia JJoporu, 4to
OHa MOZKeT OTIpaBUThCs 10Moi B Kanszac, IpocTo cTyKkHYB KabryukoM o Kabydok. axe
Kor1a st ObLI MOJIOKE, g iyMaJt: « M oHa ToBOpUT 06 5TOM TOJIBKO ceityac?!» XoTs Tenepb
g IOHUMAaIO, 9T0 (UIbM OBLT OBl rOpas3fo Kopoue, ecau Obl BoImeOHNIa Aada TaKoi
COBET paHblile.

BoT TO/IbKO MBI JKuBEM He B (UIbME, 3[1eCh MbI TOBOPHM O MUpe OusHeca, TIe Co-
KpallleH e BpeMeHH! Ha BBIIIOJIHEHHE 3a/1a4 — 3TO X0opoio. I103BoJIibTe MHE TI0AeIUThCS
€ BaMU [1apOii COBETOB. BOJIBIIMHCTBO MHCTPYMEHTOB, KOTOPbIE BaM HOHAL00ATCS sk
[OBCEHEBHOI PaboThI ¢ JAaHHBIMU B OU3HECE, BbI yKe 3HaeTe, IIOCKOJIbKY IIPOYNUTAIN
0 Hux B 9T0# Kuure. Cpei TAKUX HHCTPYMEHTOB BBICOKOYPOBHEBbIE CTPYKTYPBI TaHHBIX
BpoOJIE cI0Bapeil 1 0OBEKTOB, ThICAYU CTAHAAPTHBIX U CTOPOHHUX OUOIUOTEK, a TAKKe
CO00IIECTBO IKCIIEPTOB, KOTOPOE MOKHO HAWTHU B IIOUCKOBHUKE.

Eciin BbI IporpaMMuCT, KOTOPBIM MUNIET POrpaMMbl JJist OusHeca, Ball pabounii
MOTOK TIPAKTUIECKU BCET/A COIEPIKUT CIIELYIOIIEE.

1. UsBievenue gaHHbix 13 (BailioB cTpaHHbIX (hOPMATOB WK (a3 JaAHHBIX.

2. «OuucTKY» JaHHBIX, KOTOpPask OXBAThIBACT MHOKECTBO 00JacTeil, 3aTOTHEHHBIX
OCTPBIMU OOBEKTaAMU.

3. IIpeo6pasosanue jar, BpeMeHU U HAOOPOB CUMBOJIOB.

4. BpimosHeHne Kakux-anbo AeiicTBUI Hafl JaHHBIMH.
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5. CoxpateHue MoJy4YeHHOTO pe3yIbTaTa B 6a3e TaHHbIX.
6. OTKar K IepBOMY I1ary: HAMBIJIUTb, CMBITh, TOBTOPUTb.

PaceMOTpuM mpuMep: BaM HY/KHO TI€PEMECTUTD JIAHHBIE U3 IEKTPOHHOI TabIuUIIbI
B 6asy maHHbIX. Bel MoskeTe coxpannTh Tabsmiy B hopmare CSV 1 ucmob3oBaTh GUOIMo-
teku Python, mokaszauubie B riiaBe 8. Vin ke HAWTH MOJTYJib, KOTOPBIIl CIUTHIBAET HETIO-
CPEICTBEHHO OUHAPHBIN (hopMaT 3JIeKTPOHHON Tab MBIl Ballu naiblibl 3HAOT, KaK Ha-
6paThb cTPOKyY python excel B MoMCKOBUKe U HaiiTh cailThl Bposie Working with Excel files
in Python (http://www.python-excel.org/). Bel MosKeTe yCTaHOBUTH OJFH M3 HEOOXOANMBIX
IAKETOB C IIOMOIIBIO Pip 1 HallTh ApaiiBep Gasbl JaHHBIX 17151 Python, 4TOOBI BHIIOIHUT
nocJieIHIon Yactb 3aganust. S ynomunan SQLAlchemy u HermocpecTBeHHbIE ApaiiBephI
Ga3bl JAaHHBIX B TOI JKe TyiaBe. Terepb BaM HYKHO HAMTUCATH TIPOMEKY TOUHBIN KOJT, U UMEH-
HO 3/1eCh CTPYKTYPBI JaHHBIX 1 GubmoTekn Python MoryT cakoHOMUTD Baliie BpeMsl.

[TorpoGyem BBITIOJHUTH TIOCTABJIEHHYIO 33/lauy, a 3aTeM BBITIOJHUTh €€ CHOBA, HO
YK€ UCIO0JIb3YsT OMOINOTEKH, KOTOPBIE MO3BOJSIOT COKOHOMUTh HEMHOTO BPEMEHH.
Mpsr cuntaem CSV-gaiin, arpernpyem Bce 4yncia B OJHON KOJTOHKE, YIIOPSIOUYUB UX 110
VHUKQJIBbHOMY 3HAYEHUIO, ¥ BBIBEJIEM PE3YJIbTaT Ha okpaH. Eciiu Obl MBI peliajiu 3agaqy
¢ nomonibio SQL, To ucnonb3oBasm 661 SELECT, JOIN u GROUP BY.

st Hawaa paceMoTpuM aiis zoo . CsV, KOTOPBIF COEPKUT CJAEYIONTYI0 WHHOP-
MaIMIO: TUTI 3KMBOTHOTO, CKOJIBKO Pa3 OHO YKYCHJIO TIOCETUTEISA, KOJTUYECTBO MOTPE-
GOBaBIINXCS MBOB U CyMMa, KOTOPYIO MBI 3aIJIATUJIM TIOCETUTEIO 32 TO, YTOObI OH
HUYEro He TOBOPUJI JKYPHATMCTAM:

animal.bites,stitches,hush
bear,1,35,300
marmoset,1,2,250
bear,2.42.500

elk.1,30.100
weasel.4.7.50
duck.2.0.10

MBI XOTHM y3HaTh, KAKOE JKHBOTHOE OOXOIMTCS HAM JIOPOIKE BCETO, TIOITOMY arpe-
TUpyeM OBIIYI0 CYMMY B3SITOK JIJIST KJKAOTO TUTIA KUBOTHOTO (KOJTMIECTBOM YKYCOB
U TIBOB TIyCTb 3aiiMeTCsT MHTEPH ). MBI UCIIOIb3yeM MOJYJIb CSV, KOTOPBIN paccMaTpu-
Basin B paznene «CSV» rmaswl 8 u cuetunk Counter u3 mozapasaena «IlogcantoriBaem
seMeHTHI ¢ omomibio Gyakimu Counter()» paszgena «Cranzapraas 6ubanorexa
Python» rmaser 5. CoxpamuTe 3TOT KO Kak z00_Counts. py:

import csv
from collections import Counter
counts = Counter()
with open('zoo.csv', 'rt') as fin:

cin = csv.reader(fin)

for num, row in enumerate(cin):

if num > 0:
countsfrow[0]] += int(row[-1])

for animal. hush in counts.items():

print("%10s %10s" % (animal, hush))
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Mol IpoILyCTHIIN TIEPBbII Psifl, IIOCKOJIbKY B HEM COJIEPKAINCH TOJIbKO UMEHA KOJIO-
HOK. counts — ato oObekT Tria Counter, OH yIpaBJisieT WHUIHATU3AIMEN CYMMBbI JJIsT
KasK/IOTO TUTIA SKUBOTHOTO, yCTaHABAMBasA ee paBHOI 0. MbI Takske TpuMeHIn (hopma-
TUPOBaHWeE, YTOOBI BBIPOBHITH BBIBOMMY0 HHMOPMAIIIIO [0 IIPABOMY Kparo. 3alyCTuM
Halll KOJI:

$ python zoo counts.py

duck 10

elk 100

bear 800
weasel 50
marmoset 250

Ara! 910 6611 MeaBeab! OH GbLI HANIMM OCHOBHBIM II003PEBAEMbIM BCE BPEMSL, HO
Terepb y HaC eCThb JI0KA3aTeIbCTBA.

Jlasiee BOCCO3a{M 9TOT [IPUMEP C MHCTPYMEHTAIbHBIM CPEACTBOM JIst 00pabOTKI
naHubIX Bubbles (http://bubbles.databrewery.org/). Ber MoskeTe ycTaHOBUTD €T0, BBEIS
CJIeIYTONYI0 KOMaH/LY:

$ pip install bubbles

On tpedyer Hamuuns SQLAlchemy. Ecain y Bac ero Her, BaM IOMOKeT KOMaHa pip
install sqlalchemy. Tak BbITyIgAMT TecToBast mporpamMma (HazoBute aitsi bubblesl.py),
amantupoBanHas u3 gokymenTarun (http://bit.ly/py-bubbles):

import bubbles

p = bubbles.Pipeline()

p.source(bubbles.data_object('csv_source', 'zoo.csv', infer fields=True))
p.aggregate('animal’, ‘'hush')

p.pretty print()

A Telepb MOMEHT UCTUHDI:

$ python bubblesl.py

2014-03-11 19:46:36,806 DEBUG calling aggregate(rows)
2014-03-11 19:46:36,807 INFO called aggregate(rows)
2014-03-11 19:46:36,807 DEBUG calling pretty print(records)

Fommm oo Fomm oo Fomm e +
|[animal  |hush_sum|record count|
Fommm o Fom oo oo +
| duck | 10| 1]
|weasel | 50 1]
| bear | 800 2|
|elk | 100] 1]
|marmoset | 250 1]
Fommm oo Fomm oo Fomm e +

2014-03-11 19:46:36,807 INFO called pretty print(records)
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Eciit BbI IPOYMTANN TOKYMEHTAIINIO, TO MOsKETe M36eKaTh BBIBOJIA HA 9KPAH CTPOK
¢ OTJIa0YHOI nHdOpPMALEl 1, BO3MOMKHO, U3MEHUTDL (popMaT TabJIUIbL.

CpaBHuBasI [Ba IPUMEPA, MOKHO 3aMETHU T, UTO TIPUMep ¢ bubbles ncroab3oBas OaMH
BbI30B (pyHKIMK (aggregate), 4ToObI 3aMEHUTD YTEHUE W TOJCUYET JaHHBIX B (hopmare
CSV Bpyunyio. B 3aBrucuMocT# OT TOT0, YTO BaM HYKHO, HHCTPYMEHTA/IbHbIE CPEACTBA
paboThI ¢ IAHHBIMU MOTYT cOepedb BaM MHOTO BPEMEHH.

B 6osiee peascTHYHOM TIpUMeEpe Harll (haiil MOKET COJEPKATh THICSUM CTPOK (OH
CTAaHOBUTCS OITIACHBIM), B KOTOPBIX MOJKHO BCTPETHTDH OIEYaTKH BPOjIe bare, 3amsiTele
B ymcaax U T. 4. UT0OBI HAWTH XOPOIIHE TPUMEPHI MPAKTHICCKUX 3a/1a4, CBSI3aHHbBIX
C IAaHHBIMH, U uX petiennii Ha Python u Java, o6parutecs k kuure I'pera Yuicona (Greg
Wilson) Data Crunching: Solve Everyday Problems Using Java, Python, and More (u3-
narenbcTBo Pragmatic Bookshelf).

W HCTPYMEHTbBI OYUCTKY ITAHHBIX MOTYT COKOHOMUTD Ky4y Bpemenw, u Python nmeer
MHOecTBO Takux nacrpymenToB. Hanpumep, PETL (http://petl.readthedocs.org/) mo-
3BOJISIET BBITIOJHSTD U3BJICUCHIE U TIEPEUMEHOBAHUE PSIZIOB M KOJIOHOK. B mpuioxkennn B
paccMaTpUBAOTCSE 0COOEHHO TOJIE3HBIE MHCTPYMEHTBI JIJIs1 paboTh ¢ JaHHbIMuU: Pandas,
NumPy u IPython. B gomnosHenne k X MMPOKOil U3BECTHOCTH B HAYYHOU Cpejie OHU
CTaJIU TIOMYJIIPHBIMU MHCTPYMEHTAMU CPe/i pa3paboTunKoB, paboTalonux ¢ huHaHca-
mu u ganabiMu. Ha kondepennmu PyData 8 2012 rony kommnanus AppData (http://
bit.ly/py-big-data) paccmaTpuBaiia, Kak 3T TpU U Apyrie HHCTpyMeHThl Python momora-
10T obpaborarsk 15 TOaliT TaHHBIX eKeHEBHO. JTO He oneyarka — Python Moxer 06-
pabaThIBaTh OUEHDb OOJIbINNE 0OBEMbI PEAJIBHBIX JTaHHBIX.

[ononHuTesnbHble UCTOUYHUKMH
nHdpopmaumm

I/IHOI‘,ZIa BaM HYJKHbBI /lTaHHbIE, KOTOPbIE ITOABJIAIOTCA I'/IE-TO B JIDYI'OM MeECTE. Paccmort-
PHUM HEKOTOPbIE NCTOYHNKU JaHHbBIX N3 obsacty 6usHeca n HpaBI/ITEJIbCTBeHHOﬁ I/IH(I)Op-
Maluu.

O data.gov (https://www.data.gov/). OTKpbIBaeT AOCTYII K ThICSIYaM HaOOPOB JaHHBIX
n nHCTpyMeHTOB. Ero API coznansl Ha ocHoBe CKAN, crcteMbl yrpaBieHust jaH-
HeiMu Python.

O Opening government with Python (http://sunlightfoundation.com/). TTocmoTpuTe
Buneoponuku (http://bit.ly/opengov-py) u caaiinsr (http://goo.gl/8Yh3s).

O python-sunlight (http://bit.ly/py-sun). BubinoTeku, HO3BOJISIONIIE TTOIYYUTh JOCTYII
k Sunlight APT (http://sunlightfoundation.com/api/).

O Froide (http://stefanw.github.io/froide/). ITmardopma, ocHoBanHas Ha django, as

YHpaBJ/eHUSA CB06OZIOI>'I I/IH(l)OpMaLII/IOHHbIX 3aIlIpOCOB.

O 30 places to find open data on the Web (http://blog.visual.ly/data-sources/). Pasinusbie
OJIE3HBIE CCHLIKH.
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Python B o6nactun ¢pmHaHcoB

C HenmaBHero BpeMenu B (hMHAHCOBOW MHIYCTPUM PA3BUJICS 3HAUUTEJNbHBIN HHTEpeC
k Python. Agantupyst mporpamvHoe obecriedenne, MoKazaHHOE B IPHIOKeHNH B, a Tak-
e paszpabaTbiBast cobeTBenHOe, TPyIa Pythonquants cozpaet HOBoe TOKoJIeHMe (hu-
HAHCOBBIX UHCTPYMEHTOB.

O Quantitative economics (http://quant-econ.net/). ITOT UHCTPYMEHT TIpe/lHa3HAYEH
JUUIST SKOHOMUUYECKOTO MOJIETUPOBAHMUS, C €TO MMOMOTIBIO BBl MOXKETE BBITIOJHUTH
MHO’KECTBO pacuyeToB, ipuMensist Python.

O Python for finance (http://www.python-for-finance.com/). ToT caiiT npeacrassier
kuury Msca Xuinumra (Yves Hilpisch) Derivatives Analytics with Python: Data
Analytics, Models, Simulation, Calibration, and Hedging (nznateascto Wiley).

O Quantopian (https://www.quantopian.com/). 9To HHTEPAKTUBHbBII CAUT, HA KOTOPOM
BbI MOJKETE THcath coOCTBeHHBIN Ko Python u 3ammyckarh ero ijist apxuBa JJaHHBIX
00 aKIusIXx.

O PyAlgoTrade (http://gbeced.github.io/pyalgotrade/). Eiite oxuH WHCTPYMEHT [Jist Te-
CTUPOBAHMS HA MCTOPUUYECKUX JAHHBIX, HO YIKe /7SI BAIero COOCTBEHHOTO KOMIThIO-
Tepa.

O Quandl (http://www.quandl.com/). VIcIob3yiiTe 9TOT KHCTPYMEHT IS IIOUCKA B MUJI-
JIMOHAaX € AMHUIL (bI/IHaHCOBbIX JAaHHDbIX.

O Ultra-finance (https://code.google.com/p/ultra-finance/). Bubanoreka, cogep:karias
nabop nadopManun 06 aKIIAX, KOTOPas 0OHOBJISETCA B PealbHOM BPEMEHN.

O Python for Finance (uznatenbcrso O'Reilly). Kunra Msca Xusmnuma (Yves Hilpisch),
cojiepKaniast mpuMepbl (GPMHAHCOBOTO MOIEJIMPOBAHNS, HanucanHbie Ha Python.

Be3onacHOCTb 6U3HeCc-AaHHbIX

BesomnacHoctsb — 910 0cobas 3aboTa g 6usneca. Lleblie KHUMM TOCBAILEHDI 9TON TEME,
[I09TOMY MbI JIMIIb YIIOMSIHEM HECKOJIBKO COBETOB, CBsI3aHHbIX ¢ Python.

O B pasgene «Scapy» riassl 11 paccMmaTpuBaeTcs scapy, g3bik Ha 6Gasze Python mna
9KCIepTu3sbl TaketoB. OH UCTOMb3YeTCst [Jist 00bSICHEHUST HEKOTOPBIX KPYITHBIX Ce-
TEBBIX aTaK.

O Caiit Python Security (http://www.pythonsecurity.org/) coaepKUT AUCKYCCUM Ha
TeMy 6e30MacHOCTH, JIeTall HEKOTOPBIX Moayeil Python u BecmomoraTebibie
MaTepuabl.

O Kuura Tu dxes O’Kounnopa (T] O’Connor) Violent Python (¢ noazarojoBKoM
A Cookbook for Hackers, Forensic Analysts, Penetration Testers and Security Engineers)
(usmaresnbeTBO Syngress) — aTo MUpokuii 0630p Python u koMmibroTepHOii Gesormac-
HOCTH.
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KapTbi

Kaptbi crasm nmoJiesubivMu it MEHOTHX Gusteco. Python ouers xopotiio pucyer KapThi,
[O3TOMY MBI TIOTPATUM HEMHOTO BpEMEHU Ha 3Ty TeMy. MeHeKepbl 00T rpaduk,
U €CJTH BBI MOKeTe GBICTPO HAPUCOBATH KPACHBYIO KapTy caifiTa Balieil OpraHu3aiun,
9TO BaM He TOBPE/INT.

B pannwue nanu cymmecrBoBanus VIHTEpHETA 5T TOCeIa SKCIIePUMEHTATbHBII CAIT 110
cosmanuio kapt y Xerox. Korga nostBuinch kpyiHbie caittel Bpoge Google Maps, oHu
CTajIi OTKPOBEHUEM (K TOMY K€ BBI3bIBAJIN MBICJIb: «[[oueMy s He mojtyMast 06 9TOM U He
3apaboTag MUJLIHOHBI?> ). Terepb cayskObl KapTorpaduu u cyKObl, OCHOBaHHbIE Ha
Olpe/IeJIeHIH MECTOMOJIOKEH S, TIPAKTUYECKH BE3/IE, OHU 0COOEHHO yI06HBI B MOOUIIb-
HBIX YCTPOICTBaX.

3/1ech repeceKkaeTcst MHOKECTBO TepMIHOB: Kaprorpadust, GIS (geographic informa-
tion system — reorpaduueckas nnpopmaimonnas cucrema), GPS (Global Positioning
System — robambHasT cucTeMa TO3UITHOHIPOBAHII ), AHATIN3 TEOTPOCTPAHCTBA U MHO-
rue apyrue. bior Geospatial Python (http://bit.ly/geospatial-py) Bomwnomaer o6pas cu-
crembl pazmepoM ¢ «800-dynToByio ropuiany> GDAL/OGR, GEOS u PRQOJ.4 (mpo-
€KIMI) U BCIIOMOTATEIbHBIE CUCTEMBI, TPEICTABJICHHBIE KAaK 00€3bsTHBI.

MHorue u3 aTux cry06 numeror uarepdeiicst Python. IToroBopum 0 HEKOTOPBIX U3
HUX, HAYMHAS C CAMBIX TIPOCTHIX (hOPMATOB.

dopmMaTbl

Mup kaprorpadun nmMeer MHOXKeCTBO (DOPMATOB: BEKTOPHBIN (JIMHUM ), PACTPOBBIH
(u306pazkenus ), MeTajannbie (CI0Ba) U UX KOMOMHALIMN.

Esri, mepsast reorpaduueckas cucrema, usobpesa gpopmar mreii-daiin 6osee 20 jger
nazaza. Maiin popmata miei-haia comepKUT HECKOTBKO (GaliioB, comepKamnnx KaK
MUHUMYM CJIEYIONIYIO HH(MOPMAIIUIO:

O .shp — mndopmarus o purype (BexTop);
O .shx — waIEKC HOPMBI;
O .dbf — Gasa maHHBIX aTPUOYTOB.
PaccMOTpUM HEKOTOPbIE MOLYJIH 171t PAGOTHI ¢ TAaKUMHU (haiiiamu.

O pyshp (https://code.google.com/p/pyshp/) — aro GubimoTeKa 1st paboOTHI ¢ IIekiin-
(baitamu, HaMCaHHAs TOJHOCTHIO Ha Python.

O shapely (http://toblerity.org/shapely/) pemuaer reomerprdeckue BOIPOCH Haroxobme
«Kaxkue crpoenus B aTom ropojie uepes 50 JieT OKaKyTCs B 30HE HABOIHEHUSI 2.

O fiona (https://github.com/Toblerity/Fiona) oGopaunsaer 6ubanoreky OGR, koTopas
pabotaer ¢ mein-(aisaMu U APYruMU BEKTOPHBIME (hOPMAaTaMHU.

O kartograph (http://kartograph.org/) oTprcoBbiBaeT 1ein-Gaiiibl B KapThl (hopMaTa
SVG na cepBepe W KJIMEHTE.
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O basemap (http://matplotlib.org/basemap/) HaHOCUT ABYXMEPHbIE JaHHbIE HA KAPThI
u ucnonbayer matplotlib.

O cartopy (http://scitools.org.uk/cartopy/docs/latest/) ucrobsyer matplotlib u shapely
JUJISE TOTO, YTOOBI PHCOBATH KaPThI.

[Mosryunm mieiin-aiin 1711 Hatero caexytoriero npumepa. [loceture crpanuity http://
bit.ly/cultural-vectors. B pasnesne Admin 1 — States and Provinces HaskMUTe 3eJIEHY IO KHOTI-
Ky download states and provinces (3arpy3uThb HITATHI ¥ TIPOBUHIIAN ), YTOOBI 3arPY3UThH
apxuB. [Tocse sarpy3ku pazapxuBupyiite daiis, BbI 10KHBI YBUAETH TAKOH Pe3yJIbTaT:

ne 110m admin_1 states provinces_shp.README.html
ne_110m admin_1 states_provinces_shp.sbn
ne_110m admin_1 states provinces shp.VERSION.txt
ne_110m_admin_1 states_provinces_shp.sbx
ne_110m admin_1 states provinces shp.dbf
ne 110m admin_1 states provinces_shp.shp
ne 110m admin_1 states provinces shp.prj
ne_110m admin_1 states provinces_shp.shx

Mpbr OyieM HCTIOIb30BATH ATH (DBl B HAIITMX TTPUMEPax.

Hapucyem kapty

Jnis mpourtenus weiin-daiisa BaM MoHazo0uTCs aTa GUGIMOTEKA:
$ pip install pyshp

Terepb BBEAUTE TEKCT MPOTPAMMBIL, Mapl . py, KOTOPBIH 51 MOAUGDUIIMPOBAT M3 CTATHH
B Osiore Geospatial Python (http://bit.ly/raster-shape):

def display shapefile(name, iwidth=500, iheight=500):
import shapefile
from PIL import Image, ImageDraw
r = shapefile.Reader(name)
mleft, mbottom, mright, mtop = r.bbox
# map units
mwidth = mright — mleft
mheight = mtop — mbottom
# scale map units to image units
hscale = iwidth/mwidth
vscale = iheight/mheight
img = Image.new("RGB", (iwidth, iheight), "white")
draw = ImageDraw.Draw(img)
for shape in r.shapes():
pixels = [
(int(iwidth — ((mright — x) * hscale)), int((mtop — y) * vscale))
for x, y in shape.points]
if shape.shapeType == shapefile.POLYGON:
draw.polygon(pixels, outline='black")
elif shape.shapeType == shapefile.POLYLINE:
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draw.line(pixels, fill="black")

img.show()

if _name_ ==
import sys
display_shapefile(sys.argv[1], 700, 700)

_main__":

ITa mporpamMma CYUThIBAeT MeiT-(haiis u MPOXOAUT 0 OTAETbHBIM (hurypam. S niry
TOJIBKO J[Ba TUIA (DUTYP: MHOTOYTOJILHUK, KOTOPBII COCAMHSET TOCIE/IHIO0 TOUKY C Ha-
4a/IbHOH, U JIOMaHyIo JIMHUIO, KOTOPas 9TOro He jejiaeT. SI cTpousi cBOIO JIOrUKy Ha oc-
HOBE OPUTHHATIBHON CTaThU 1 GETIIOTO TPOCMOTPA TOKYMEHTATINH PyShp, TOITOMY BITOJI-
He YBEepEH B TOM, UTO 3HaI0, Kak paboTaet nmporpamma. IHOT/1a BaM poCcTo Hy;KHO HAYaTh
U 3aT€M CITPABISATHCS ¢ BO3HUKAIONINMI TIPOOIEMAMI.

3amycTiM Hatr Kofi. ApryMeHTOM cTaneT 6a30Boe UM IS Tieiin-aiina, He comep-
JKallee pacimpeHus:

$ python mapl.py ne_110m_admin 1 states provinces shp
Bol mokHb! yBUIETH UTO-TO TIOX0sKee Ha puc. b.1.

©006 | tmpss79if.BMP
(m~[aa]|l=] (Zl-][5][=]@

— By

/— T Te— -

Puc. B.1. lpepBapuTtenbHas KapTa
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Yo x, HporpaMMa HapucoBaJia KapTy, koropas HartoMmuHaet Coegaunennsbie [lTa-
TBI, HO:

O mexnay Ansackoil u l'aBalisiMu BUIUM YTO-TO BPOJE PACTPEIIAHHBIX KOIIKONH HUTOK —
91O bar;

Q cTpaHa cIIIIolleHa, a MHe Hy KHa [TPOeKIINs;
O KapTHHKa He OYeHb KpacuBasl — MHE HYKHO 3a/1aTh CTUJIb.

[To nmoBojty MEepPBOTO MYHKTA: B JIOTMKE TIPOTPAMMBbI €CTh OHIMOKA, HO YTO MHE JIeJIaTh?
B ruaBe 12 paccMaTpuBaOTCsT COBETHI JIJIsT Pa3pabOTYMKOB, BKJIIOYast HHGOPMAIIO 06
OTJIaJIKE, HO MBI MOJKEM PACCMOTPETH ¥ IPYTHE BAPUAHTHI. 51 MOT OBl HAITHCATh HECKOJIb-
KO TeCTOB 1 paboTarh, MOKa He UCIPABJIIO ONIMOKY, HJIH e MOTY IPUMEHHUTh KaKyto-
HUOYIb APYTYI0 GUOIHOTEKY /TSt CO3/IaHUsA KapThl. BO3MOKHO, Hosiee BHICOKOYPOBHEBOE
pelleHne TTOMOKET MHE CIIPABUTHCST CO BCEMU TpeMst TipobieMaMu (JUIIHUE JTUHWH,
CILTIONIEHHBIN BU/T M TPUMUTUBHBIN CTUID).

BoT HECKOJIBKO CCBITIOK Ha Kaprorpaduueckoe mporpammuoe obecreuerre Python.

O basemap (http://matplotlib.org/basemap/). OcHosana Ha matplotlib, penHasnauena
TSI PUCOBAHUSI KapT U MEPEKPHITUS UX JaHHBIX.

O mapnik (http://mapnik.org/). Bubinoreka, Hancanas Ha C++, UMeromas IpUBS3KY
k Python. Mcnosb3ayercst st co3anus BEKTOPHBIX (JIMHUK) U PACTPOBHIX (MU30-
OpaskeHUsT) KaprT.

O tilemill (https://www.mapbox.com/tilemill/). Ctyaus ausaiina KapT, OCHOBaHHasI Ha
mapnik.

O Vincent (http://vincent.readthedocs.org/). [Ipeobpasyercst B Vega, MHCTPYMEHT BU3ya-
sm3anuu JavaScript, cMoTpuTe pykoBojcTBO http://wrobstory.github.io/2013/10/
mapping-data-python.html.

QO Python for ArcGIS (http://bit.ly/py-arcgis). Ccoinku Ha pecypebl Python mas xom-
Mepueckoro npoaykra ArcGIS ¢upmbr Esri.

O Spatial analysis with python (http://bit.ly/spacial-analysis). Ccbliku Ha pyKOBOJCTBA,
MaKeThI U BUJEOPOIUKH.

O Using geospatial data with python (http://bit.ly/geos-py). Buzeonpesenramnumu.

O So you'd like to make a map using Python (http://bit.ly/pythonmap). Mcmonssyer
pandas, matplotlib, shapely u apyrue momaysnu Python mjis cosmanus kapr ¢ pacio-
JIOJKEHUEM MaMsITHBIX TJIUT Ha 31aHHsIX.

Q Python Geospatial Development (Packt). Kuura Ipuka Bectpsi (Eric Westra), co-
JlepKalias mpruMephbl UCTIOJIb30BaHUs mapnik u Apyrux HHCTPYMEHTOB.

O Learning Geospatial Analysis with Python (Packt). Eme ogna xxura. Ee Hanucan
Ioxoa Jloxen (Joel Lawhead). On caenan 0630p dhopMaToB 1 GUOINOTEK, a TAKKE
BKJIIOUHJI TEOTTPOCTPAHCTBEHHDIE AJITOPUTMBL,

Bce st Moysin cO3/1a10T KpacuBble KapThl, HO UX TPy/Hee YCTaHOBUTDH U U3YUYNTb.
HexoTopsie n3 Hux 3aBucAT OT Apyroro 110, KoToporo BHI elie He BU/IeJIN, BPOJIe NUMpy
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u pandas. Crout v oBurHKa BbIIeakn? Kak paspaboTdnkaM, HaM 4acTo HYKHO COBEp-
aTh MOJI0OHBIE CAETKH, OCHOBBIBASICh Ha HemoJIHOH wH(opMmaruu. Eciu Bam uHTEpec-
HBI KAPThI, OMPOOYITE 3arpy3UTh U YCTAHOBUTD OJIMH U3 3TUX MAKETOB 1 IOCMOTPETD,
YTO BBl MOKETE C €T0 TIOMOTIBIO ciiesiath. M Moskere usbexars yeranosku 10O u mo-
npoboBathb coenHUThCsT ¢ APT ymaseHHOTO cepBepa caMOCTOSITEIbHO — B TyiaBe 9 1mo-
Ka3bIBAETCsI, KaK MOJKHO COEIMHATHCS € Beh-cepBepaMut U IeKOANpoBaTh oTBeTH JSON.

NMpuno)xxeHusa u AaHHbIE

MpbI rTOBOPUIN O PUCOBAHUM KaPT, HO C JAHHBIMU O KapTax BbI MOXKETE ClleJIaTh TOPA3/Io
6oubiiee. ['eokoaupoBanye mpeodpasyer ajgpeca B reorpaduyeckue KOOpAUHATbI K HA000-
pot. CyiectByeT MHOKeCTBO reoroaupyfonux API (http://www.programmableweb.com/
apitag/geocoding) (1x cpaBHeHME BBl MOKETe YBUIETh Ha calite http://bit.ly/free-geo-api)
u 6ubsmorex Python: geopy (https://code.google.com/p/geopy/), pygeocoder (https://pypi.
python.org/pypi/pygeocoder) u googlemaps (http://py-googlemaps.sourceforge.net/). Eciu
BbI aBTOpU3YeETECh ¢ oMolbio Google i Apyroro HCTOYHMKA, 4YTOOBI HOJIYYUTD KIIOY
1uist APT, BBI CMOJKETE TIOJIYIUTD JOCTYI K JIPYTUM CITyKOAM, BBITTOTHSIOIIUM, HATIPUMED,
TIOIIar0BOE TTPOKJIAbIBAHNE MAPIIPYTOB ITyTEIeCTBUH MU JOKAJbHBIHN ITONCK.
BoT HECKOJIBKO PECYPCOB, KACAIOIINXCSA OTOOPAKEHMSI JaHHBIX.

O http://www.census.gov/geo/maps-data/. O630p ¢aitios kapr U.S. Census Bureau.

Q http://www.census.gov/geo/maps-data/data/tiger.html. MuoxecTBO reorpaduueckux
u geMorpaduIecKux KaprT.

O http://wiki.openstreetmap.org/wiki/Potential_Datasources. MupoBbie pecypchl.

Q http://www.naturalearthdata.com/. BekTopHbIe 1 pacTpoBbIe JaHHbBIE KAapPT B TPEX Mac-
mrabax.

Ham cienyer ynomsanyTs 3gech Data Science Toolkit (http://www.datasciencetoolkit.org/).
OH coziepKuT GecIaTHbIEe BO3ZMOKHOCTH JIBYXCTOPOHHETO TEOKOIUPOBAHUST, BEIYMCIE-
HUA KOOPAWHAT TMOJTUTUYECKUX T'PAaHUI] U CTATUCTUKU U J1aKe 6OJIbIlIe. Brl moxkere 3a-
rpy3uth Bce gannbie n 11O Kak BUPTyalbHYIO MAlIMHY W 3aIyCTUTHh UX OTAEJbHO Ha
CBOEM KOMIIBIOTEPE.
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B nocaiesinue rozel B ocHOBHOM 13-3a 110, MokazaHHOTO B HTOM MpuiIoskenuu, Python
CTaJl OYeHb MOIYJISIPEH cpei yYeHbIX. Ecain BbI M caMy yYeHbBII WU CTYEHT, TO, BO3-
MOJKHO, MTOJIb30BATUCH HHCTPpyMeHTamMu Bpoge MatLab u R wiu TpaguiiuoHHbIMU
si3pikamu Bpojie Java, C uimm C++. B aTOoM tipustoskernu Bol yBuaute, uto Python cran
OTINYHOH TIATHOPMOT I HAYIHOTO aHATN3A U TTYOJINKATINT PE3yIbTATOB.

MaTteMaTMKa M CTaTUCTUKA B CTAaHAAPTHOM
6ubnuoreke

Jlia Havama BepHeMCs K CTaHAAPTHOI OMOINOTeKe M PACCMOTPUM HEKOTOPbIE 0COOEH-
HOCTU ¥ MOJLYJIA, KOTOPBIE MBI TIPOUTHOPUPOBAJIH.

MaTtemaTuueckune pyHKUUMN

Python nmeeT MHOJKECTBO MaTeMaTHUECKUX (DYHKITUH B CTaHAAPTHON Gubroreke math
(https://docs.python.org/3/library/math.html). TIpocTo BBeauTe import math, 4ToObI MOTY-
YUTh K HUM JIOCTYII 3 CBOUX ITPOTPAMM.

Oma CofIepsKUT TaKue KOHCTAHTDI, Kak pi  e:

>>> jmport math

>>> math.pi

>>> 3.141592653589793
>>> math.e
2.718281828459045

B 0cHOBHOM KOJI COCTOUT U3 (DYHKIIUI, TIOITOMY PACCMOTPUM HarboJIee moJie3Hble
U3 HUX.
Oynxnumst fabs() BosBpalaer abCoTIOTHOE 3HAYEHHE CBOETO apTyMeHTa:

>>> math.fabs(98.6)
98.6

>>> math.fabs(-271.1)
271.1
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[Tonyyaem oxpyrienune Buus (floor()) n BBepx (ceil()) HEKOTOPOTro YKUCIA:

>>> math.floor(98.6)
98

>>> math.floor(-271.1)
=272

>>> math.ceil(98.6)

99

>>> math.ceil(-271.1)
=271

BricuntsiBaem hakTopuast (B MaTeMaTHKe 3TO BBITJISANT Kak n!) ¢ TOMOTIbio (hyHK-
muu factorial():

>>> math.factorial(0)
i>> math.factorial (1)
i>> math.factorial(2)
§>> math.factorial(3)
S>> math.factorial(10)
3628800

[Toyyaem HatypasibHblii JoraprdmM apryMeHTa ¢ ToMoIbio (hyHkimm 1og():

>>> math.log(1.0)
0.0

>>> math.log(math.e)
1.0

Ecisin BBl XOTHTE 331aTh IPyTOE OCHOBaHUE JorapudMa, epeiaiite ero Kak BTOpoit
ApPTyMEHT:

>>> math.log(8, 2)
3.0

OyuKImst pow() BO3BpAIaeT IIPOTUBOMOIOKHBINA PE3YIbTAT, BO3BO/SA YNCIIO B CTE-
IIEHD:

>>> math.pow(2, 3)
8.0

Python mMeeT Tak:ke BCTPOEHHBIHN OTIEPATOP IKCITOHEHTDI **, TEMATOIIIH TO JKe CAMOE,
HO OH He MPeo0dpa3yeT aBTOMATHIECKH PE3YIbTAT K UHCJY C TIIABAMOIIEH TOUKOT, eI
OCHOBaHUE U CTENEHb OBIIN 1EJTbIMU YHCITAMIL

>>> PF*3
8
>>> P ()**3

8.0
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[Tomyyaem kBajipaTHBI KOPEHB C TTOMOIIbLIO (yHKITNHN sqrt():

>>> math.sqrt(100.0)
10.0

He miprraiitech 06MaHyTh 9Ty (DyHKITHIO, OHA YiKe BCE ITO BU/ETA:

>>> math.sqrt(-100.0)

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

ValueError: math domain error

371ech UMEIOTCS TakKe 0OBIYHBIE TPUTOHOMETpUYECKUE (DYHKITUH, s IPOCTO TIPUBELY
nx HasBanusa: sin(), cos(), tan(), asin(), acos(), atan() m atan2(). Ecau Bl mOMHUTE
teopeMy ITudaropa (nim xotst GbI MOJKETE TIPOUSHECTH ee Ha3BaHue OBICTPO TPH Pasa,
He HavaB TJIeBAThCH), 6ubamnoTeka math npegocraBuT BaM Takke dynkmmio hypot(),
KOTOpasi paCCYUTBIBAET I'MIIOTEHY3Yy Ha OCHOBaHUN JJIMHBI IBYX KaTE€TOB:

>>> x = 3.(

>>>y =4 ()

>>> math.hypot(x, y)
5.0

Ecnu Bo1 He JOBEPAETE TAKUM (byHK]_[I/IF{M, MOJKeTe c/iejlaTb BCe CaMOCTOATE/IbHO:

>>> math.sqri(x*x + y*y)
5.0

>>> math.sqri(x**2 + y**2)
5.0

[Mocnearwit Habop GyHKIHIT TIPeoOPasyeT YrIoBble KOOPIMHATHL:

>>> math.radians(180.0)
3.141592653589793

>>> math.degrees(math.pi)
180.0

PaboTa c KOMMJIEKCHbIMU YNC/IaMMU

KoMIutekcuble 4rcia moIHOCThIO MOAIEePKUBAIOTCA OCHOBOM A3bika Python B Tpamm-
I[MMOHHON HOTAIINU C MHUMOU U IEMCTBUTEIbHON YACTSIMU:

>>> # eflcTBUTENbHOE YNCNO

... b

5

>>> # MHUMOE YNCTIO

L8]

8J

>>> # MHUMOE YNCTIO
.3+ 2]

(3+23)
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[Tockosbky MEUMOE 4rcsio 1 (B Python ono 3amuchkiBaertcst kak 1) ompe/iesieHo Kak
KBaJIPaTHBIN KOPeHb 13 —1, MbI MOJKEM BBITIOJTHUTD CJIEYIOIIee:

>>> 1] * 1]
(-1+03)

>>> (7 + 1)) * 1]
(-1+73)

HekoTtopble MaTeMaTHuecKre QYHKIMH 7T KOMILJIEKCHBIX YUCET COAEP/KATCS B CTaH-
JapTHOM MojyJie cmath.

PaccumTtbiBaeM TOYHOE 3HaYeHue yucen
C NJ1aBaroLley ToUKou ¢ noMmoLybio decimal

Ywuca ¢ miaaBaolieil TOUKOM B BBIYMCIUTETHbHON TEXHUKE He IMOX0KHM Ha HacToOAIIne
YucCJIa, KOTOpbI€ MbI N3YYaJIv B IIKOJIE. W3-3a Toro uTo KOMITbIOTEPbBI p33p36aTbIBaJII/ICb
JLJIL 6HHapHOfI MaTEMAaTUKH, YrucJjia, He ABJIAIONNECS paBHbIMUW CTEIIEHN HBOfIKH, 3a4a-
CTYIO HE MOTYT OBITH BbIPpAKEHBI TOUYHO!

>>> x =10.0 / 3.0

>>> X

3.3333333333333335

ik, uto 970 3a nATEpKa B Konie? Ha ee Mecre gomskia ObTh Tpoiika. C moMomipbio
mosyJist decimal (http://docs.python.org/3/library/decimal.html) Bb1 MOkeTe 3amuchIBaTH
YHCJIA € JKEJTAEMBIM YPOBHEM TOUHOCTH. ITO OCOOEHHO BAKHO JIJIST PACYCTOB JICHEKHBIX
cymm. Cymma B Baiote Coetnrennnix [1ITatoB He MoskeT OITH MembIte 1 menTa (coTast
YacTh [I0J171APa), MOITOMY, €CJIU MbI TOJICYUTHIBAEM KOJUYECTBO 0JJIAPOB U IIEHTOB, HAM
HY’KHO CUMTATh BCE JI0 KoTleeuku. Ecain Mbl IOIpoGyeM IpeICcTaBUTh JOJJIAPhI U [IEHTHI
KaK 3HAYeHU: ¢ 1iaBaolieil Toukoit Bpoae 19,99 umm 0,06, To motepsemM HEKOTOPYIO
YacTh TOYHOCTH B MOCJETHUX OUTAX €IIe 10 HaYasa BeraucaeHnii. Kak ¢ 5TuM cipaBuThb-
cs? Jlerko. Ham HY>KHO MCII0JIb30BaTh MOy b decimal:

>>> from decimal import Decimal
>>> price = Decimal('19.99")

>>> tax = Decimal('0.06")

>>> total = price + (price * tax)
>>> total

Decimal('21.1894")

MbI 3anucanu MeHy 1 HAJIOT KaK CTPOKOBBIE 3HAYEHUST, YTOOBI COXPAHUTD UX TOU-
HocTh. [Ipu BBIUMCIIEHUN TlepeMeHHo# total Mbl 06paboTanu Bce 3HaYaAle YacTH
[[EHTa, HO XOTHM MOJIYYUTh OJIVIKATiIee [eJI0e 3HAaUeHUe [[EHTa:

>>> penny = Decimal('0.01")
>>> total.quantize(penny)
Decimal('21.19")



412 MpunoxeHue B. Py B Hayke

Taxwe 5ke Pe3yIbTaThl MOKHO TTOJYYUTD C TIOMOIIBIO CTaphIX JOOPBIX YHCEI C TIIa-
Baloleil TOYKOM W OKPYTJIEHUl, HO He Bcerza. Bl MoskeTe yMHOXUTH cymmy Ha 100
1 MCTIOJTb30BATH MPH MO/ICYETaX KOJIMUECTBO TIEHTOB, HO W ITPU TAKOM MTOJIX0/I€ MOKETE
MOCTPaIaTh. ITOT BOMPOC 00CysKAAeTCs Ha caiiTe www.itmaybeahack.com.

BbinosiHsieM BbIYUCNIEHUA ANA paUMOHaNIbHbIX YMucen
c noMoubo Mmoayns fractions

Bt MOskeTe TIpescTaBIsITh YN KaK YUCIIITENb, Pa3/e/IeHHbI Ha 3HAMEeHATe b, C TI0-
MOIIbI0 MOJYJIsE cTaHgapTHOM Oubanorexu fractions (http://docs.python.org/3/library/
fractions.html). PaccmoTtpum ripumep mpocToii oniepaiiuu ymHoskenus 1/3 na 2/3:

>>> from fractions import Fraction
>>> Fraction(l, 3) * Fraction(2, 3)
Fraction(2, 9)

ApI‘yMeHTbI C HJIaBaIOL[[efl TOUKOI MOryT 6bITb HETOYHBIMU, TTIOITOMY BbI MOJKETE
HCII0JIb30BaTh MOy Decimal BMecTe ¢ Moysiem Fraction:

>>> Fraction(1.0/3.0)

Fraction(6004799503160661, 18014398509481984)

>>> Fraction(Decimal('1.0")/Decimal('3.0"))
Fraction(3333333333333333333333333333, 10000000000000000000000000000)

[Mosyyrm HanGOMBIITNI OOIUE IETUTEb JJIS IBYX YHCEJI C TIOMOIIBIO (hyHKIH gcd:

>>> import fractions
>>> fractions.gcd(24, 16)
8

Ucnonb3yem Packed Sequences ¢ noMoLbIO array

B Python crimcok GoJiblite TOX0K Ha CBSI3aHHBII CITHUCOK, a He Ha MaccuB. EcJin BbI X0-
TUTE TTOJYIUTH OZTHOMEPHYIO ITOCJIEI0BATEIbHOCTD 3JIEMEHTOB OJIMHAKOBOTO THTIA, TIPU-
MensitTe Tut array (http://docs.python.org/3/library/array.html). [Tepemennbie aTOTO TUTA
UCIIOJIb3YIOT MEHBIIIE MECTA M HOAAEP/KUBAIOT MHOTTE METOIbI paboThl co crckamu. Cos-
JlaiiTe MacCUB C IIOMOIIbIO KOMaH/Ibl BUA array (kog tuna, nHnynanuiatop). Kom tuma
YKa3bIBaeT Ha TUI AaHHBIX (Bpoje int miau float), u ONIMOHAIbHBIN HHUIIUATU3ATOP
COJIEP;KUT UCXOHBIE 3HAYEHUSI, KOTOPbIE MOXKHO TIepe/laTh KaK CIIMCOK, CTPOKY MJIN
UTEpPUpPyeMoe 3HaYECHHE.

S HuKoT/Ia He MCIOJIB30BAJ ATOT TIAKET JIJIs1 PElIeHrs 3ajiad. ITO HU3KOYPOBHEBAs
CTPYKTypa JAaHHBIX, [I0JIe3HasI AJIS1 IIPEeICTABIEHNs 4Yer0-T0 Bpoe usobpaxenuii. Eciu
IS BBITTOJIHEHMS YMCJIOBBIX MTOJICYETOB BaM Ha CAMOM JieJie HysKeH MacCHB, 0COOEHHO
UMEIOIUIl GOJIbIIEe OHOTO U3MEPEHMs, JIyYIlle BOCIOAb30BaThC NUMPY, KOTOPBIH MbI
pPaccMOTPUM uepe3 Mapy pas/iesioB.
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O6paboTka NpPOCTON CTaTUCTUKMN
c nomouibro Mmoaynsn statistics

Hauunas ¢ Bepcuu Python 3.4, statistics asisiercs crangaptHbiM MoayJiem (http://
docs.python.org/3.4/library/statistics.html). On cozepxut TpaanIIMOHHBIE (DYHKITUN: CPEJI-
Hee, MeJTuany, MOJTY, CTAaHZaPTHOE OTKJIIOHEHWE, Pacpe/ieieHne U T. ;1. BXoHbIMu apry-
MEHTAMHU SBJIAIOTCS MOCJAEA0BATEIBHOCTH (CITUCKH UITH KOPTEXKH ) UK UTEPATOPBI JII0-
6OT0 YMCI0BOro TUIIA JAHHBIX: int, float, decimal u fraction. Oxna us GyHKmii, mode,
TaksKe TIPUHUMAET B KauecTBe apryMeHToB cTpoku. [[iist Python cyiectByer MHOKECTBO
APYIUX CTaTUCTUYECKUX (DYHKIMM, pacioyaraomuxcs B makerax SciPy u Pandas, ko-
TOPBIE MBI PACCMOTPUM JlaJiee B 9TOM TIPUJIOKEHUN.

NepeMHOXXeHne MaTpuy

Hauwast ¢ Python 3.5, BbI yBumTe cMBOJI @, KOTOPBITT fetaeT HeoObramble Bet. OH Bee
elle MOKET UCTIOJIb30BATHCS JIJIST IEKOPATOPOB, HO €T0 TaKKe MOXKHO Oy/IeT IPUMEHSITh
st iepemuokenus matpuil (http://legacy.python.org/dev/peps/pep-0465/). Oanako 1o
MOSIBJIEHUST HTON BO3MOXKHOCTH BaM CJIEIYET BOCIIOJIb30BATHCST NUMPY.

Python gns Hayku

B ocraBiieiicst 4acTi 9TOTO TPIIOKEHUST PACCMATPUBAIOTCSI CTOPOHHHE TTakeThl Python
JUISI HAYKM 1 MaTeMaTuKuU. HecMoTpst Ha TO 4TO BbI MOJKeTe YCTAaHOBUTh UX MHANBU/LY-
AJIbHO, CJIEIyeT PacCCMOTPETh UX OJIHOBPEMEHHYIO 3arpy3Ky B KaueCTBe YaCTH Hay4HOI'O
mactpubytusa Python. PaccMoTpuM OCHOBHBIC BADHAHTHI.

O Anaconda (https://store.continuum.io/cshop/anaconda/). 1o 6ecILIaTHBIN ITAKET, UMe-
0L MHOKECTBO CaMbIX CBEXKHX Bo3MokHocTeil. On nmogaepxusaer Python 2 u 3
U He BPEJIUT YCTaHOBJEHHOH y Bac Bepcuu Python.

O Python(x,y) (https://code.google.com/p/pythonxy/). DTOT per3 MOAXOANUT TOJIBKO
g Windows.

O Pyzo (http://www.pyzo.0rg/). TOT TTaKET OCHOBAH HA HEKOTOPBIX UHCTPYMEHTAX
maketa Anaconda, a TaksKe IPYTUX.

O ALGORETE Loopy (http://algorete.org/). ToT makeT Takke ocHOBaH Ha Anaconda
U COJIEPSKUT JIOTIOJTHEHMUS.

s pekomenyio BaM ycraHoBuTh maker Anaconda. OH GoJIbIION, ¥ BCe, 4TO TIpej-
CTaBJIEHO B 9TOM IIPUJIOKEHWH, B HeM cojiepskutcst. B npunosxkenun I paccmarpuBaetcst
ucnosbzoBanre Python 3 u Anaconda. TIpuMepbr ocTaJbHON YacTy IPUITOKEHUS TIO/-
PasyMeBaloT, YTO Bbl yCTAHOBUJIN HEOOXOAUMBIE ITAKEThI JIOO OT/IEIbHO, 00 KaK 4acTh
Anaconda.
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NumPy

ITO OjiHA U3 OCHOBHBIX MPUYUH NoMyasipHoctr Python cpenu yuensix (http://www.num-
py.org/). Bl ciibiiianu, uto auHamMudeckue si3biki Bpojie Python savacryio memiennee
KOMITUJIMPYIOIIUX S3BIKOB Bpozie C MiTH 1ake IPYTUX WHTEPIPETUPYEMbIX S3bIKOB BPO-
1e Java. NumPy ObLT HarticaH JIUist TIPeI0CTaBIeHUs I0CTYIA K OBICTPHIM MHOTOMEPHBIM
MaccuBaM 110 aHaJIoruu ¢ HayuyHbeIMU g3bikamu Bpojie FORTRAN. Brol nostyyaere cko-
pocth C 1 APYKECTBEHHOCTD K paspaborunkam Python.

Ecou BB 3arpy3usiv OJlMH 13 HAyYHBIX AUCTPUOYTUBOB, y Bac yke ectb NumPy.
Ecim ke Her, caienyiiTe MHCTPYKIMAM Ha cTpanuiie 3arpy3ku NumPy (http://www.scipy.org/
scipylib/download.html).

Jlist Toro uTo6BI HauaTh paboTy ¢ NumPy, BbI 10JLKHBI TIOHSATH YCTPOUCTBO OCHOBHOI
CTPYKTYPBI JaHHBIX, MHOTOMepHOTO MaccuBa ndarray (ot N-dimensional array —
«N-MepHBbIil MACCUB» ) WJIK IIPOCTO array. B orimume ot ciiuckos 1 kopreskeii B Python,
BCE 2JIEMEHTDI JIOJDKHBI UMETD OIMHAKOBBIN THUIL.

NumPy Ha3bIBaeT KOJTMYECTBO U3MEPEHUI MaccuBa ero panroM. OTHOMEPHBII Mac-
CHUB MTOXOK HA Psi/l 3HAYECHUIA, IBYXMEPHBIA — Ha TabJUILY ¢ PAAaMU 1 KOJOHKAMH,
a TpeXMepHbI — Ha KyOuk Pyouka. JInia m3Mepenuit MOKeT He OBITh ONHAKOBOTL.

array B NumPy u array B Python — 310 He ogHO v TO xe. B AanbHelLeM B 3TOM MPUNOXKEHWUN
1 6yay pabotaTb Tonbko ¢ Maccamyt NumPy.

Ho 3agem HaM HY’>KHBI MAaCCHUBBHI?
O HayuHble aHHbIe 324aCTYIO TIPECTABISIOT COOOM GOJIBIIIE TTOCTEI0BATETLHOCTH.

O HayuHble MOJICYeTH /IS TAKUX JIaHHBIX YaCTO BBITIOJHSIOTCS C UCIIOJb30BAHUEM
MaTPUYHOM MaTeMaTUKH, PETPECCUU, CUMYJISIITAN U IPYTUX TIPHEMOB, KOTOPBIE 00-
pabaThIBAIOT MHOKECTBO (hParMEHTOB JJAHHBIX OJHOBPEMEHHO.

O NumPy o6pabaTbiBaeT MacCUBbI rOpa3o ObICTPee, YeM CTaHAApPTHBIE CIIMCKU WU
koprexu Python.

Cy]l[eCTByeT MHOKECTBO CII0COO0B CO3/1aTb MaCCHUB NUIIIPy

Co3paHue MaccuBa € noMoLlybio (pyHKLUMM array()

Bwr MoxeTe co3naTh MaccuB 13 0OBIYHOTO CITUCKA WA KopTexa:

>>> b = np.array([2, 4, 6, 8])

>>> h

array([2, 4, 6, 8])
AtpubyT ndim BosBpalaeT paHr MacCUBa:

>>> b ndim
1
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Obiriee YnCI0 3HAYCHIIT MOXKHO TOJIYYUTD € TIOMOIILIO aTpubyTa size:

>>> P size
4

KosmmyecTBo 3HaueHUH KaykI0T0 paHra Bo3Bpaiaer arprudyT shape:

>>> . shape
(4.)

Co3paHue MaccuBa
c noMouwbro pyHKUMM arange()

Meton arange() Moxosk Ha CTaHAAPTHBIN MeTo/ range(). Eciiu BbI BbI30BETE METO
arange(), repeziaB eMy OJIMH I[€JIOYNCJEHHbIIT apryMeHT num, oH BepHeT ndarray ot 0
10 num-1:

>>> import numpy as np

>>> 3 = np.arange(10)

>>> g

array([0, 1, 2, 3, 4, 5,6, 7,8, 9]
>>> g.ndim

1

>>> 3.shape

(10,)

>>> g3.size

10

C IIOMOHIbIO IBYX 3HAYEHUI OH CO3MaCT MAaCCHB OT TIEPBOTO dJIEMEHTA /10 ITOCJIeTHE-
'O MUHYC OIVH:

>>> g = np.arange(7, 11)
>>> g

array([ 7, 8, 9, 100)

Bbl Takke MoseTe IepeiaTh KaK TPeTHil IlapaMeTp pasMep Iiara, KoTopbiii Gyaer
HCIIOJTb30BAH BMECTO €JIUHUIIBI:

>>> g = np.arange(7, 11, 2)
>>> g

array(L7. 91)

J1o crx TTop MbI TTOKA3bIBAJIN TPUMEPBI JIUTITH C II€JTBIMHU YU CJIaMU, HO METO/T arrange()
paboTaer U ¢ YUCAAMU C IIIaBaIOLIEeN TOYKOIL:

>>> f = np.arange(2.0, 9.8, 0.3)

>>> f
array ([
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N nocnennnii mpuem: aprymenT dtype ykazbiBaeT (pyHKIMH arrange(), KAKOTO THUTIA
3HAYEHUS CIEYeT CO3/ATh:
>>> ¢ = np.arange(10, 4, -1.5, dtype=np.float)

>>> o]

array([ 10. , 8.5, 7., 551

Co3pgaHue MaccuBa ¢ nomoubio pyHkUMi zeros(),
ones() n random()

Meton zeros () Bo3BpalllaeT MacCUB, BCe 3HaYeHUst KOTOporo paBubl 0. B aty dyHkimio
BaM HY’KHO IlepelaTh apryMeHT, B KOTOpoM OyzeT ykaszaHa skejaeMas popMa MacCrBa
Tax co3znaetcst OTHOMEPHBIN MacCUB

>>> 3 = np.zeros((3,))
>>> 3

array([ 0., 0., 0.1
>>> g .ndim

1

>>> 3. shape

(3.)

>>> 3.size

3

ITOT MACCUB UMeeT PaHT 2:

>>> P = np.zeros((2, 4))

>>> h

array([[ 0., 0., 0.,
(0., 0., 0.,

>>> b ndim

2

>>> b shape

(2, 4)

>>> P .size

8

o O
L

Jlpyroit ocoboii hyHKIIMEH, 3a0JIHIONIEH MACCUB OJNHAKOBBIMU 3HAYCHUSIMH,
aBJigercs ones ():

>>> import numpy as np
>>> k = np.ones((3, 5))

>>> k

array([[ 1., 1., 1., 1., 1.7,
r1., 1., 1., 1., 1.1,
[1 1 1., 1 1.1D)

[Mocaenusist GyHKIHS CO3/1A€T MACCHB U 3AIOJTHSIET €r0 CAYIANHBIMUA 3HAUCHUSIMU
u3 npomeskyTtka ot 0,0 1o 1,0:

>>>m = np.random.random((3, 5))
>>>
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array([[ 1.92415699e-01.  4.43131404e-01, 7.99226773e-01,
1.14301942e-01,  2.85383430e-04],
[ 6.53705749e-01,  7.48034559e-01.  4.49463241e-01,
4.87906915e-01,  9.34341118e-01],
[ 9.47575562e-01,  2.21152583e-01.  2.49031209e-01,
3.46190961e-01,  8.94842676e-0111)

N3meHsieM bopMy MaccuBa
c noMoubo MeToaa reshape()

Jlo 3TOTO MOMEHTa MACCUB He 0CO00 OTJIUYAJICS OT CITUCKA WK KopTexka. OnHUM 13
Pa3ININil MeKy HUMU SBJISIETCS BO3MOKHOCTD U3MEHSTH €r0 (POPMY € TTIOMOIIBIO
(byukiuu reshape():

>>> 3 = np.arange(10)

>>> 3

array([0, 1, 2, 3, 4, 5,6, 7, 8, 9])

>>> 3 = a.reshape(2, 5)

>>> 3

array([[0, 1, 2, 3, 47,
[5, 6, 7,8, 91D

>>> g .ndim

2

>>> 3.shape

(2, 5)

>>> g.size

10
Bl MOsKeTE U3BMEHATDH (POPMY MacCHBA Pa3HBIMU CIIOCOOAMHU:

>>> 3 = a.reshape(5, 2)

>>> 3

array([[0, 17,
[2, 31,
[4, 57,
(6, 71,
[8. 911

>>> g .ndim

2

>>> 3.shape

(5, 2)

>>> g.size

10

ITpucBarBaeM KOPTEX, YKa3bIBAOIINI MapaMeTpsl GOpMBbI, aTpubyTy shape:

>>> 3.shape = (2, 5)

>>> 3

array([[0, 1, 2, 3, 47,
[5, 6, 7,8, 91D
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EnnHcTBeHHOE OrpaHnyenre — IPONU3Be/IEHNE PAHTOB JI0JUKHO ObITh PABHBIM KOJIH-
yecTBY 3HaueHui (B HaeM ciaydae 10):

>>> 3 = a.reshape(3, 4)
Traceback (most recent call Tast):
File "<stdin>", line 1, in <module>
ValueError: total size of new array must be unchanged

NMonyyaeM aneMeHT
C NOMOLLbIO KOHCTPYKUUuM []

OlIHOMeprIﬁ MacCCHUB pa60TaeT KaK CITMCOK:

>>> 3 = np.arange(10)
>>> 3[7/]

7

>>> g[-1]

9

Ho ecum maccuB nmeeTt ApyTyio (bOpMy, HCHO]IBSyﬁTe WMHIEKCHI, pa3/ieJIEHHbIC 3a-
IIATBIMU:

>>> 3.shape = (2, 5)

>>> 3

array([[0, 1, 2, 3, 47,
[5, 6, 7,8, 911

>>> 3[1,2]

7

ITO OTINYAETCS OT IBYXMEPHOTO CITUCKA:

>>> 1 =1[ [0, 1, 2, 3, 4], [5, 6, 7, 8, 9] ]
>>> ]

(o, 1. 2. 3, 43, [5. 6. 7. 8, 9]]

>>> 1[1,2]

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: Tist indices must be integers, not tuple
>>> 1[1][2]
7

Emte ongun MoMeHT: pasbrerne paboTaer, HO OISATh e TOJIBKO BHYTPH MHOKECTBA,
3aKJIIOUEHHOTO B OJIMH HA0OP KBaZpaTHbIX cKOOOK. CHOBA CO3/1a/liM TTPUBBIYHBII TIPO-
BEPOYHBIN MACCUB:

>>> 3 = np.arange(10)

>>> 3 = a.reshape(2, 5)

>>> g

array([[0, 1, 2, 3, 4],
[5., 6, 7,8, 91D
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Vcnosbayiite pazbuenue, 9T0ObI MOTYYUTh TIEPBBINA PSIT — HJIEMEHTHI HAUUHAS CO
cMelleHus 2, 10 KOHIa:

>>> [0, 2:]
array([2, 3. 41)

Tenepb MOJYyYNM MOCTEAHWI PSIZT — BCE 3JIEMEHTBI BIUIOTD /IO TPETHETO € KOHIIA!

>>> 3[-1, :3]
array([5, 6. 71)

Bbl Takske MoKeTe MPUCBOUTH 3HaUeHKe GoJiee YeM OJHOMY 3JIEMEHTY ¢ TIOMOIIIO
pasbuenus. Cienyioliee BhIpaskeHue prcBanBaet sHadenue 1000 KosoHKam (cMerie-
HUSM) 2 1 3 KaXK0TO psifa:
>>> a[:, 2:4] = 1000
>>> g
array([[ 0, 1. 1000, 1000, 47,

[ 5. 6. 1000, 1000, 91D

MaTteMaTka MaccMBOB

Cospatvie 1 u3mMenenwe (hopMbl MACCHBOB TaK HAC YBJIEKJIH, YTO MBI TOYTH 3a0BLIH CIE/IaTh
¢ HUMU 9TO-TO OoJtee mroJie3noe. [IJist Hauaia UCIosb3yeM mepeorpe/eieHabii B NumPy
omepaTop YMHOKEHUsT (*), 4TOOBI YMHOKHUTD BCE 3HAYCHUS MACCHBA 3 Pas:

>>> from numpy import *
>>> g = arange(4)

>>> g

array([0, 1, 2, 3])
>>> g *= 3

>>> 3

array([0, 3, 6, 9])

Ecin BbI IBITAIMCh YMHOMKHTD KasKAbli 51eMeHT 0ObryHOro crrcka Python Ha unc-
JI0, BaM OBl MOHAIOOMJINCH IMKJI WJIM BKJIIOYCHUE:

>>> plain_list = Tist(range(4))

>>> plain_list

(o, 1, 2, 3]

>>> plain_list = [num * 3 for num in plain_Tist]
>>> plain_list

[0, 3. 6. 9]

Takoe noBeieHNe TPUMEHNMO TaKkKe K CJI0KeHUI0, BBIMUTAHUIO, IEJIEHUIO U JIPYTUM
dynkmsam 6ubmmorekn NumPy. HanpuMep, BbI MOKETe HHUITHATU3UPOBATH BCE 3IEMEHTBI
MacCHBa JIOOBIM 3HAYECHUEM C TTOMOIILIO (DYHKIMN 7€ros () 1 orepaTopa CI0KeHUSI:

>>> from numpy import *

>>> 3 = zeros((2, 5)) + 17.0

>>> 3

array([[ 17., 17., 17., 17., 17.1,
1., 17., 17., 17., 17.1D)
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JinnenHas anrebpa
NumPy comepxut MHOkecTBO (DYHKIUI JInHeliHOl anreOpsl. Hanpumep, onpeaesm
TaKyIO CUCTeMY JIMHEHHBIX yPaBHEHU:

4x + by = 20
X+ 2y =13

Kax mp1 mosxeMm Hatit x 1 y? Co3maanm 1Ba MaccuBa:

O

k03 uirenTs (MHOKUTENN TSI X U Y);

O 3aBUCHMBIE TIepeMeHHbIe (TpaBasg 4acTh YPaBHEHUS ):

>>> mport numpy as np
>>> coefficients = np.array([ [4, 5], [1, 21 1)
>>> dependents = np.array([20, 13])

Tenepn uctnosnbzyem ynximio solve() momysst 1inalg:

>>> answers = np.linalg.solve(coefficients, dependents)
>>> answers
array([ -8.33333333, 10.66666667])

B pesysbTaTe mosyyum, 4TO X IPUMEpPHO paBeH -8.3, a y mpuMepHo paseH 10.6.
SBagioTCsa i 9TU KA pellieHUIMU ypaBHEHUS ?

>>> 4 * gnswers[0] + 5 * answers[1]
20.0
>>> 1 * answers[0] + 2 * answers[1]
13.0

Tax u ectb. {151 TOro yTOOBI HAIIEYATATh MEHbIIlEe TEKCTa, BBl TAK/KE MOKETE YKa3aTh
NumPy Haiitn ckansipHoe Tpon3Be/IeHNe MAaCCUBOB:

>>> product = np.dot(coefficients, answers)
>>> product
array([ 20., 13.1)

Ecym perieHue BepHo, 3HaueHUs MaccrBa product JoJKHBI ObITh OJIM3KU K 3HAYEHI-
siM MaccuBa dependents. Bbr MoskeTe uCosb3oBaTh GyHKIHO allclose(), 4TOOBI MPo-
BEPUTD, SABJIIOTCS JIM MACCUBBI XOTS ObI IPUOIM3UTENIHHO PaBHBIMU (OHU MOTYT ObITH
HE [MOJTHOCTHIO PABHBIMU M3-32 OKPYTJIEHUS YNCEJT C TIJIABAIOIIEN TOUKON ):

>>> np.allclose(product, dependents)
True

NumPy raxske mveer MOLYJIH 17t PAGOTHI ¢ MHOTOYIEHAMH, TIPe0OPa30BaAHUSIMU
@Dypbe, CTATUCTUKON 1 pacipe/iesieHneM BepOsTHOCTEH.
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Bubnuoreka SciPy

Bubaunoreka SciPy (http://www.scipy.org/) cosmana Ha ocHoe NumPy u umMeer make
6oubiie pyuknuii. Pesus SciPy (http://www.scipy.org/scipylib/download.html) comep-
#«uT NumPy, SciPy, Pandas (ee MbI paccMOTpUM 1103K€ B 9TOI ry1aBe) u apyrue 6u6-
JINOTEKH.

SciPy copep:KuT MHOXKECTBO MOJYJIeH, BKJIIOUAs T€, KOTOPbIE BBITIOJIHAIOT CJELY-
IOIIMe 3a/1a41:

ONITUMM3AIHIO;
BeJICHUE CTAaTUCTUKY;
HUHTEPIIOJIAINIO;
JIMTHEWHYIO PETpeccuio;
WHTETPAIio;

06paboTKy M300paKeHui;

©C 0O 0 00 0O

06pabOTKY CUIHAJIOB.

Ecuiu BbI yoke paboTasiu ¢ APYTUME HAY YHBIMU HHCTPYMEHTAMHU JIJIsI KOMITBIOTEPA, TO
obuapy:xute, uto Python, NumPy 1 SciPy oxBaThIBalOT HEKOTOPbIE 00JIACTH, C KOTOPHIMU
pabotaer Takke Kommepueckuii MatLab (http://www.mathworks.com/products/matlab/)
I TIPUJIOKEHNE ¢ OTKPBITHIM NCXOMHBIM KosioM R (http://www.r-project.org/).

bubnuorteka SciKit

Kaxk u npeapiyast 6ubsmoreka, SciKit — aTo rpyIina HaydHbIX AKETOB, TIOCTPOCHHAST
Ha ocHoBe SciPy. SciKit (https://scikits.appspot.com/scikits) criermanusaupyercd Ha Ma-
muHHOM 06ydenuu. OHa MOAEPKUBACT MOJIETUPOBAHIE, KIacCH(DUKAIIIO, KIACTEPH-
3110 U PA3HOOOPA3HbIE ATTOPUTMBI.

bubnuoreka IPython

Bubmoreka [Python (http://ipython.org/) cTtouT Baiiero BpeMeHHU 10 MHOTUM TIPHYH-
HaM. BoT HeKoTopble n3 HUX.

O Hammuue yrydmieHHOTO MHTEPAKTUBHOTO MHTEPIIpeTaTOpa (AIhTePHATHBA TIPUMEpPaM
C [pUTJIALIEHNEM >>>, KOTOPbIe MbI UCIIOJIb30BAJIN HA IIPOTSSKEHUN 9TOU KHUTH).

O Tlybaukanust Ko0B, [MarpamMM, TeKCTa 1 JPYTUX Mera B BeO-OJI0KHOTaX.
O Topunepskka mapasienbubix Boraucaenuii (http://bit.ly/parallel-comp).

PaccMoTpuM uHTEPIIPETaTOp U GJIOKHOTHI.
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Jlyqywumi nHTepnpertaTop

CymectBytot pasusie Bepeun [Python mist Python 2 1 Python 3, o6e onn ycramnasim-
BaioTcst Anaconda wim apyroil coBpeMeHHoi HayuHol c6opkoit Python. Mcnoab3syiite
iPython 3 mus Bepcun Python 3:

$ ipython3

Python 3.3.3 (v3.3.3:¢3896275c0f6, Nov 16 2013, 23:39:35)
Type "copyright", "credits" or "Ticense" for more information.
IPython 0.13.1 -An enhanced Interactive Python.

? -> Introduction and overview of IPython's features.
tquickref -> Quick reference.
help -> Python's own help system.

object?  -> Details about 'object'. use 'object??' for extra details.
In [1]:

Cranzpaprabiii naTepnperatop Python ucnomnbsyer npurmatieHust >>> u . . ., 9TOObI
YKa3aThb, T/I€ ¥ KOT/1a BbI JJOJKHBI BBOAUTD KO/, IPython OTCJIEJKUBAET BCE, UYTO Bbl BBOJIUTE,
B CITMCKe In, ¥ Bce, YTO BbI BbIBOAUTE, B cricke Qut. Kaxplit hparMeHT BXOIHBIX TAaHHBIX
MOJKET 3aHUMATh OOJIbIIE OJIHOU CTPOKHM, IO9TOMY BaM CJIEAYET OTIIPABJIATH €ro, HajKkaB
kyasutry Shift, moka gepsknre HaskaToil kyiapunty Enter. Bot mpumep o/1HO# CTpoKH:

In [11: print("Hello? World?")

Hello? World?
In [2]:

Inm Out — aTO aBTOMAaTUYECKN HyMepyeMble CITUCKH, KOTOPbIE TTO3BOJISTIOT BaM ITOJTY -
YUTh JOCTYII K JTI000i BBEICHHON WM BBIBEACHHON HH(BOPMAIIHH.

Eciu BB BBesieTe cuMBoJI ? Tiociie iepeMennoii, IPython ykasxer ee tui, sHadenue,
CII0cO0BI CO3IAHNUS IEPEMEHHOIT 9TOr0 THIIA U COOOUIUT HEKOTOPYIO BCIOMOTATEIbHYIO
nHGOPMAITHIO:

In [4]: answer = 42
In [5]: answer?

Type: int
String Form:42
Docstring:

int(x=0) -> integer

int(x, base=10) -> integer

Convert a number or string to an integer, or return 0 if no arguments
are given. If x is a number, return x. int (). For floating point
numbers, this truncates towards zero.

IT x is not a number or if base is given, then x must be a string,
bytes, or bytearray instance representing an integer Tliteral in the
given base. The Titeral can be preceded by '+' or '-' and be surrounded
by whitespace. The base defaults to 10. Valid bases are 0 and 2-36.
Base 0 means to interpret the base from the string as an integer Titeral.
>>> int('0b100", base=0)

4
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ITouck o uMeHu — o710 TonyJaapHas ocobennocts IDE spone IPython. Ecii b1 Ha-
JKMeTe KiaBuiiry Tab rmocie Toro, Kak BBezieTe HeCKOJIbKO cCUMBOJIOB, [Python mokasker Bce
riepeMeHHbIe, KITF0YeBbIe CJI0BA U (DYHKITMH, KOTOPbIEe HAUMHAIOTCA € 3TUX CUMBOJIOB. OTIpe-
JeTTNM HECKOJILKO TIEPEMEHHBIX, a 3aTeM Hal/leM BCe, 4TO HAYMHAETCST ¢ OYKBBI «f>:

In [6]: fee =1

In [7]: fie =2

In [8]: fo =3

In [9]: fum = 4

In [10]: ftab

2%file fie finally  fo format frozenset
fee filter float for from fum

Ecsu BbI BBeziete fe n HaxkMmete kiasuiny Tab, To yBuanTe Ha sKpaHe epeMEeHHYIO
fee — eIMHCTBEHHYIO B 9TOU IIPOTPaMMe, HAUMHAIOIIYIOCs ¢ OyKBOcoueTanus fe:

In [11]: fee
OQut[11]: 1

BnokHoTbl IPython

Ecaum BB pemounTaere rpadudeckne nHTEPGhEHCH, BAM MOKET TOHPABUTHCS BeO-
untepdeiic IPython. Bl HaunHaeTe us okHa 3amycka Anaconda (puc. B.1).

000
@ Launcher 042
Np  ipython-notebook

IPython Naotabook

TP .
TPH " ipython-gtconsole

IPython QtConsole

=
:
i

§  spyder-app

spyder
Scientific Python Development Environment

Documentation

Puc. B.1. JomawHsa cTpaHuua Anaconda
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Jlist Toro 4ToObI 3aIycTUTH OJOKHOT B Opaysepe, leJKHUTe Ha 3Hauke Launch (3a-
MyCTUTD ), PACMOJOXKEHHBIN cripaBa oT cTpoku ipython-notebook. Ha puc. B.2 mokazan
HavyaJIbHBIH 9KpaH.

IPyl: Notebook

Natebooka Cluaters

To import a notebook, drag the file onto the listing below or dick here. Hotreah || Mew Metobosk
[ { Users [ wiliamlubanovic / |
Untitiecn | shutdown

Puc. B.2. lomawHAna ctpaHuua IPython

Teneps HakmeM KHOMTKY New Notebook (Hosbrii 6;10kHOT). ITosIBUTCSI OKHO, TIOXOKEE
Ha TO, YTO TI0Ka3aHo Ha puc. B.3.

IPIyI: Notebook  Untitledd fuossve)

[ Fle A Edit i Viow i Insert i Coll i Kbermel i Help: |

(@[] s]+]|[o[e]|[»]m] cose :|coTobar|noe 3|

Bn ]

Puc. B.3. CtpaHuua 6nokHoTa IPython

Jl1s1 rpacduueckoit Bepeun HaIero Mpebl Iy nero MpuMepa, OCHOBAaHHOTO Ha TEKCTE,
BBEJIUTE TY K€ KOMaH/y, KOTOPYIO MbI HCITOJIb30BAJIM B TIPEBIIYIIEM Pasjiesie, Kak 1mo-
KazaHo Ha puc. B.4.

IPIvl: Notebook  Untitled! pnsavad changes)

File Edit View Insert Cell Kemel Help

xrﬂ'n!.@ $!00|b|.|ﬂode + | Call Toalbar:| None &

In [ )t print "Hello? World?"

Puc. B.4. Beogum kog B IPython

HaskmuTe Ha 9epHBII TPEYTOJIbHBIN 3HAUOK, YTOObI 3allyCTUTh KOJI. Pe3ysbrar mo-
Kazau Ha puc. B.5.

Taxoit 6;T0KHOT — 3TO He TOJBKO rpadudeckass BEPCHsT yIyUIIeHHOTO MHTEPITPeTa-
topa. [ToMHUMO KOfIa, OH MOJKET COZIEPAKATH TEKCT U (POPMATHPOBAHHBIE MATEMATHIECKUE
BBIPAKEHUSI.
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IPLyl: Notebook  untitiedt wnsaved ohangeo)

Flle Edit View Insert Cell Kemel Help

B (%2 @& B4 | 6 0 p B Code 4| ColToobar| None 4|

In [2]: | print "Hello? World?"

Hello? World?

In [ )t

Puc. B.5. 3anyckaem kop B IPython

B psi/ty 3HAUKOB B BepXHell yacTu OJIOKHOTA eCTh pacKpbiBaoIeecs: MeHto (puc. B.6),
C TIOMOII[BIO KOTOPOTO BBl MOKETE YKa3aTh, KaK XOTUTE BBOAUTD cojiepkuMoe. MoKHO
BBIOpATh OJMH U3 CJIEAYIONINX BAPHAHTORB:

O Ko — CTaHAaPTHBIN BapuaHT st Koga Python;

O pasmerka — anbrepraTrBa HTML, KoTOpast ciryKut aJist 0To6pazkeHust 0ThopMaTh-
POBAaHHOTO YNTAGETHLHOTO TEKCTA;

O mnpocToii TekeT — HedopMaTupoBaHHbIH TeKeT 0T Heading 1 (3arosioBok 1) o Heading 6
(3arosioBok 6) — reru HTML ot <H1> o <H6>.

IPyl: Notebook  untitied2 juosaven

File Edit View Insert Cell Kemel Help

¥ & 0+ + o o » EEEEIIEE Cel Toobar | None 3
p | Markdown E
Raw Text
m Hem!n«gl
Heading 2
—  Heading3
Heading 4
Heading 5
Heading &

Puc. B.6. MeHIo Bbibopa cofiepXnmoro

CMelraeM TEKCT ¢ KOZIOM, cliesiaB Hekoe nopobue « Bukumneanus». Beibepure myHKT
Heading 1 u3 packpbiBatonierocst MeHio, BBenute Humble Brag Example, a 3aTeM HaKMUTE
kaaBunry Shift u, yaep:kusas ee, knapuity Enter. Bol 10/KHBI yBUIETh 9T TPU CJI0BA,
BBIIETIEHHbBIE KPYITHBIM MOTYKUPHBIM TIprudToM. /lajiee B pacKpbhIBAIOIIEMCST MEHTO BbI-
6epure nyukT Code u BBeJMTE TAKOI KO

print("Some people say this code is ingenious")

3arem caoBa HaskmuTe Shift+Enter. Bol 0/KHBI yBUIeTh OTHOPMATUPOBAHHBIHN 3a-
TOJTOBOK M KOJI, KaK ITOKa3aHo Ha puc. B.7.

O0bemuHsIst KO, BHIXOIHYIO MHMOPMAIINIO, TEKCT U aske H300PAKEHIIST, BB MOJKETE
CO3/IaTh HHTEPAKTUBHBII GJIOKHOT. [TOCKOIBKY IOCTYIT K HEMY MOYKHO MTOJIYYUTh TI0 CETH,
OH OyzieT 1ocTyTIeH U3 Jitboro Gpaysepa.
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IPlyl: Notebook  Untitied2 wnsaved changes)

File Edit View Insert Cell Kemal Help

@ s o w4/ ¥ 00| » W coe 2| CellToobar None

Humble Brag Example

In [2]: | print "Some people say thia code ia ingenious®
Some people say this code is ingenious

In[ )= ‘

Puic. B.7. DopMaTnpOBaHHbIN TEKCT U KOZ

Bol MoskeTe yBueTh OJIOKHOTHI, IipeobpasoBatHbie B ctarndeckuiit HTML (http://
nbviewer.ipython.org/) niu B ranepero (http://bit.ly/ipy-notebooks). Hammpumep, B3rasguute
Ha 6JI0KHOT 0 Taccaskupax « Turanukas (http://bit.ly/titanic-noteb). On conepskut tabiu-
1[bl, B KOTOPBIX [IOKA3bIBAETCsI, KAK I10JI, 6JIar0COCTOSIHIE K MECTOHAXOKIEHE Ha Kopabiie
HOBJIMSIA Ha BbIKHBaHKe. B kauecTBe GOHyca MOKETe IIPOYUTATh, KaK UCIIOJIb30BATh
PasJINYHBIE TEXHOJOTUH MAITMHHOTO O0yYeHUsI.

Yuenble HAUMHAIOT TPUMEHSATH 0JI0KHOTHI [Python syist Toro, uro6bI yGIMKOBaTH
CBOM HCCJIE/IOBAHMSI, BKJIIOYAst BECH KO/ U IAHHbIE, UCITOJIb30BAHHbBIE B HUX.

Pandas

C HeslaBHEro BpeMeH  PacipocTpaHeHo yHoTpebIeH e CI0BOCOUETAHNST «<HAYKA O JIaH-
HBIX». S CITBITTAT OTIpe/ie/IeH s «CTaTHCTHKA, coOrpaeMas Ha Macy» WIIH «CTaTHCTHKA,
cobupaemast B Can-Dpanimcko». Kak Gbl BbI HE ONPEAETUIN €€, HHCTPYMEHTHI, O KO-
TOPBIX s1 ToBOpHII paHee, — NumPy, SciPy u uncrpymenTst Pandas, BbiHeceHHBIE B TEMY
ATOTO pas/iesia, — 3TO KOMIIOHEHTBI PACTYIIETO TTOIYJISIPHOTO HHCTPYMEHTAIBHOTO CPeJl-
cTBa, paboraomiero ¢ ganubiMu. (Mac u Can-DpaHIUCKO ONIUMOHAIbBHBL)

Pandas — 5710 HOBbBII HaKeT /11 MHTEPaKTUBHOIrO aHaau3a gaHubix (http://pandas.py-
data.org/). OH 0cOOGEHHO TIOJIE3€H JIJIST MAHUITYJIUPOBAHUS TAHHBIMU PEATHHOTO MUPa
C TMOMOIILI0 KOMOMHUPOBaHKsT MATPUYHON MareMatik NumPy 1 BoaMoskHOCTH 06pa-
GOTKHM TabJINIL 1 PeJISIIMOHHBIX 6a3 gaHHbIX. B kHure Beca Makkurtu (Wes McKinney)
Python for Data Analysis: Data Wrangling with Pandas, NumPy, and IPython (W31aTebcTBO
O’Reilly) pacemarpuBatrorcest Boitiac anHbIX ¢ oMorisio NumPy, Python u Pandas.

NumPy opuenTupoBan Ha TPaAUIMOHHBIE HAYYHbIe BBIYUCIEHUS, KOTOPBIE, KAK
MPABUJIO, MAHUTTYJIIPYIOT MHOTOMEPHBIMI MHOKECTBAMH JIAHHBIX OTHOTO TUTIA, OOBIYHO
yycJaMy ¢ IaBaloleil Toukoil. Pandas 6oJibine noxosx Ha pegaktop 6asbl JaHHbIX, 00-
pabaTHIBAOIINI HECKOJIBKO THITOB IaHHBIX B TPYTITie. B HEKOTOPBIX SI3bIKAX TAKUE TPYII-
bl HA3BIBAIOTCS 3AMUCSME WJIU CTPYKTYpamu. Pandas onpesessier 6a3oByIo CTPYKTY Py
NaHHBIX, KOTOpast HasbiBaeTest DataFrame. OHa mipezicTaBisier co6oil yopsiioueHHY o
KOJIJIEKIINIO Tpad ¢ IMEHAMU ¥ TUIIAMHU 1 HATOMUHAET TaOJIUILY, UMEHOBAHHBII KOPTEK
WJIH BJIOXKEHHBIH ciioBapb B Python. Ee mipesHazHadeHne 3aKI09AETCS B YIPOIEHUN
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paboTHI ¢ JIOOBIMHU JIAHHBIMU, KOTOPBIE BBl MOKETE BCTPETHUTH HE TOJBKO B HayKe, HO
u B 6ustece. MaxkTuuecku Pandas paspabarbiBasicst st paGoThl ¢ (DUHAHCOBBIMU JIaH-
HBIMHU, HanOO0JTee PACITPOCTPAHEHHON aTbTePHATUBOM /17151 KOTOPBIX SIBJISIETCST DJIEKTPOH-
Has TabauIa.

Pandas — 510 ETL-uHCTPYMEHT /ISt pEalbHBIX IAHHBIX — C OTCYTCTBYIOTIUMHU 3HAYE-
HUSIMH, CTPaHHBIMU (hOpPMATaMU, CTPAHHBIMHU U3MEPEHMSIMI — BCEX TUIIOB. Bl MoskeTe
pasiesuTh, 00bEMHNUTD, 3aIT0JHUTH, CKOHBEPTUPOBATh, U3MEHUTH (GOPMY, PasOUThH
JIAHHbIE, & TAK)KE 3aTPYy3UTh 1 COXPAHUTD (Daitibl. OH MHTErPUPYETCsT C HHCTPYMEHTaMU,
KOTOPbIE MbI TOJIBKO 4TO 06¢cyanin, — NumPy, SciPy, iPython — s nmogcuera cratucTu-
KU, TOJITOHKHM JIAaHHBIX T10/] MOJIEJTh, DUCOBAHMSI [HarpaMM, Ty OJIUKAIINHT U T. I,

BoJIBIINHCTBO YUEHBIX XOTSIT BBIIOJHSATH CBOIO PaboTy, He TPaTs MECSIIBI Ha TO,
4TOObI CTATh HKCIIEPTAMU B 930TEPUUECKUX A3BIKAX TPOTPAMMUPOBAHST UJTH ITPUIIOKE-
austx. C momornwio Python onu GeicTpee MOTyT cTaTh H0JI€E TTPOYKTHBHBIMH.

Python un HayuHble o6nacTu

MbI paccMaTpuBaI HHCTPYMeHTHI Python, koTopbre MOryT GbITh MCIIOIB30BAHDI TIPAK-
THYecKu B o000l obaactr Hayku. Ho Kak Hacuer mporpaMMHOro obecredenust u J10-
KyMEHTaI[IH, HalleJIeHHbIX Ha KOHKPETHbIE HaydHble 00macTu? PaccMOTpUM IpUMePBI
ucnoJjb3oBanua Python a/ia penrenus onpee/ieHHbIX 33/1a4 U HEKOTOPBIE y3KOHAIIPAB-
JleHHbIe GUOINOTEKU.

O O6mue:
* ouucienuns Python B Hayke n nnzxeneprom geste (http://bit.ly/py-comp-sci);
* uHTeHCHBHBIH Kype Python ams yuensix (http://bit.ly/pyforsci).
O @wusnka — pusnueckue porancyaenust (http://bit.ly/pyforsci).
O DbwuoJsorust 1 MeUIMHA:
e Python ana 6uosnoros (http://pythonforbiologists.com/);
* Neuroimaging ¢ momouibio Python (http://nipy.org/).

IIpoBozasITCS CIAEAYIONe MEKYHAPOIHbIe KoHbepertun mo Python n HayuHbIM
JTAHHBIM:

O PyData (http://pydata.org/);
QO SciPy (http://conference.scipy.org/);
QO EuroSciPy (https://www.euroscipy.org/).
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K momenTy, korga Python 3 Gyzer npeaycraHoB/IeH Ha Kai/OM KOMITbIOTEPE, TOCTEPDI
OyayT 3amMeHeHbl 3D-NpUHTEpaMu, KOTOPbIe KasKblii 1eHb OYIyT BbIAaBaTh MOHYUKI.
B oneparnonnoii cucreme Windows Boobie ner Python, a OS X, Linux u Unix, kak
MIPaBUJIO, UMETOT cTapble Bepcuu. /{0 Tex mop moka aTo He UCIIPaBUIIH, BaM, CKOPee Bce-
ro, npujeTcs ycranasausarh Python 3 camocrosenbHo.

[lasee Mokas3bIBaeTCS, KaK BBITTIOJTHUTD CIEAYIONINE 33IaUn:

O omnpexpenuThb, Kakas Bepcust Python ycranosieHa Ha BaiieM KOMIIbIOTEDE, €CJIU OHA
€CTh,

YCTaHOBUTH CTAaHAAPTHBIH qucTpubyTuB Python 3, ecn y Bac ero Her;
ycraHoBuTh aucTpuby T Anaconda, comepskaniuii Hayurbie Moy u Python;

YCTaHOBUTb plp n Virtualenv, €CJIM Bbl HE MOJKETE N3MECHATD CBOIO CUCTEMY;

© 0 0 O

yCTaHOBUTB conda B KauecTBe aJibTEPHATHBEI Pip.

Bo/bIINHCTBO IPUMEPOB 9TOH KHUTU OBLAU HAIMCAHBI U IIPOTECTUPOBAHBI IS
Python 3.3, moceaneit crabubHON BepcUr HA MOMEHT ee HallMCaHus. B HEKOTOPBIX
[pUMepax UCIoJAb30Basach Bepcus 3.4, koropasd Oblaa BbIIYIIEHa B MOMEHT, KOT/a
kHura pegakTrposaiach. Crparnita What’s New in Python (https://docs.python.org/3/
whatsnew/) nipecrasiisieT HHGOPMAIIHIO O TOM, 4TO ObLIO 00ABIEHO B KAsKI0i BEPCH.
CylecTByeT MHOKECTBO MCXOHBIX KOJI0B Python 1 MHOTO c110cO60B yCTaHOBUTH HOBYIO
Bepcuio. B aTOM MpUJIOKeHWY 1 ONTUTITY JIBA U3 HUX.

O Ec/i BbI XOTUTE YCTAHOBUTD CTAaHAAPTHBINA MHTEPIIPETATOP ¥ OUOIUOTEKH, T PEKO-
MEH/IyT0 BaM TToceTUTh ouIMaIbHbIi cailT si3bika (http://www.python.org/).

O Eciu Bbl XOTHUTE UCIOJIB30BATD U CTAaHAAPTHYIO OMOIMOTEKY, U HayuHble OubimoTe-
KM, OIIMCaHHbIe B IPUJIOKeHNN B, ncrosb3yiite Anaconda.

YcTaHoBKa cTaHAapTHOM Bepcum Python

ITepeiinure B Gpaysepe Ha crparumily sarpysku Python (http://www.python.org/download/).
Omna nonpobyeT olpee/nTh Bally OlepaloHHy0 CUCTEMY | IIPEAOCTaBUTh ITOAXO0-
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JSIE BaM BapHUaHThI. Ecan ona OI_[II/I66TC§I, Bbl MOJKETE MCIIOJIb30BaTh CJACAYIOINE
CCBIJIKH:

O Bepcuu Python pis Windows (https://www.python.org/downloads/windows/);
O Bepcun Python gt Mac OS X (https://www.python.org/downloads/mac-osx/);
O wucxomnbie kKoabl Python (Linux 1 Unix) (https://www.python.org/downloads/source/).

Bpl yBuznTe cTpanuily, HOX0XKyIo Ha Ty, 4TO IokazaHa Ha puc. I'.1.

800 /x '\ w (oW 0] A g omeiy Avss " 3, x| [11]Breaking News anc  * | #®.0ur Downloads | 7y % |
- C 8 https:/ /www.python.org/downloads / [oRdl ¢ |

| s

& python’

About

Download the late:

Dawnload Pythan 3.4.1 Download Pythan 2.7.6

Loaking for a specific release?

Python releases by version number;
Release version Release date Click for more
Python 3.4.1 May 19, 2014 & Download
Pythen 3.4.0 Mareh 17,2014 & Download
Python 3.3.5 March 9, 2014
Python 3.3.4 Feb. 39,2014

Python 3.3.3 Nov. 17, 2013

Pythen L.7.6 Nov. 10, 2013

Python 2.6.5 Oct. 29, 2013

older releases

Puc. I.1. lMpumep cTpaHuLbl 3arpyskm

Bri6epure cebuiky Download (3arpysuts) y HauboJsiee cBeskell Bepcuu. B Hamem
caydae 310 3.4.1. DTO OTIPABUT BaC HA CTPAHUILY MHMOPMAINHU, TOXOKYIO HA TY, YTO
nokasana ua puc. ['.2.

Bam HY’KHO MPOKPYTUTH CTPAHUILY BHU3, YTOOBI YBUIETh CCBUIKY /IS 3aTPY3KU
(puc. I'.3).
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* (MW (@ i@y
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Python 3.4.1

Python 3.4.1

Python 3.4.1 was released on My 18th, 2014

Python 3.4.1 has over three hundred bugfixes and ather Impravements over 3.4.0. One nombla
change: the version of OpenSEL bundled with the Windows installer no longer has the

“HeartBleed" vulnerability.

Major new features of the 3.4 series, compared to 3.3

Python 34 includes a range of improvements of the 3x series, including bumdreds of small
impravements and bug fixes. Among the new major new features and changes in the 3.4 release

serles are

PEF 428, 8 "pathlib” module previding object-oriented filesystem paths
= PEP 435, astandardired "enum® module

PEP 435, a bulld

that will help gei

P for bulltins

PEP 442, improved semantics for object linalization

PEF £43, adding single-dispatch generle functions to the standard library

PEP 445, a new € APE far implementing custom memary allocators

PEP #45, changing file descriprors to not be Inherited by default In subprocesses
PEP 450, & new “statistics”

module

PEP 451, standardizing module metadata for Python's module Impart system

Puc. I.2. CtpaHuua getanemn 3arpysku

800 [\ (m\EN

S aro-atlast herokus % | 7 3,

o { [FilBreaking News and % ) P Pythan 340 [Pyt % %
a0 =

« = C Iﬂ https:f fwww.python.orgfdownloadreleases /3.4.1

They will not work on Intel itanium Processors (formerly "IA-64").

= There isimportant information about IDLE, Thinter, and Tel/Tk on Mac 05 X here,

About Downloads C Success Stories News
Agpilic ativns Al relvases Dacs Diversity Aty Python Hews
Quotes Source code AudiofVisual Talks IRC. Business PSF News
Geming Stared Windows Beginner's Gulde Mailing Lists Education Community News
Mac DS X Develaper's Guide Python Conferences Enginvesing PyCon News
Other Plationms FAQ Special Inferesd Groups Government
License Hon-English Docs Pythan Wiki Sclentific Events
Altemative PEP Index Pythan Loge Software Development Python Events
Implementations S
Wsar Group Events
Community Awards Python Events Archive
User Group Events Archive

Puc. I.3. HuHAA yacTb CTpaHWUbl, NpeanaratoLas 3arpy3uTb Python



YcTaHoBKa CTaHAapTHOW Bepcuu Python

431

BriGepuTe CChUIKY, YTOOBI [IEPEIiTH Ha CTPAHUILY OlpeiesieHHoi Bepeun (puc. I.4).
Terepb BoIOEPUTE KOPPEKTHYIO BEPCUIO JIJISI BAIIIETO KOMITBIOTEPA.

* MW

=

a | e

& ano-arlas2.herokus %

)

[H]Breaking tews amd - =

@ Python Release Pyah %

« = C | 8 hitps:f/www.python

Python 3.4.1

Release Date: May 19, 2014
Refease Hotes

Detailed Relewse Information

Files
Version

Mar 08 X &4-hir/32-hit Installer
Mac 05 X 32-bit i386/FPC installer
KT compressed source Larball
Gripped source tarball

Windows debug information files

Windows =26 M3l installer

bit hinarles.

Windows help file

Windows xB6-54 M3l installer

Windows debug information files for G4-

Operating
System

Mac 0S¥

Mac 05X
Source release
Source release
Windows
Windows

Windows

Windows

Windows

i< frel ot
Y

341/

Description

for Mac 05 X 10.6 and later

for Mac 03 X 10.5 and later

Tor AMDS4/EMEAT/xE4, not tanium

Date MD5 Sum

316a2f830dff73bbheb2eRa300hes2db

534fBecifiadss39fa165b3125h5e959

Gralc183b41064T6dd T35 TIAATIEL6a

ce2gesibbcfiafages1fis95c2d 1399
4940c3lad01Ha2caTI9ccd 30005085

44a2dad3c62a14715a01733b030450d 1

affarffa3eblod2900fic 7 311abeiges

2544065311 Tee1597(d6b3] Seeul S5¢

a% 0 =

File size

22TT6248
FrilriiTg

14125788

19113124 5

3674364

24408064

24129218

1297786

25104384

GPG

SIG

Mac OS X

Puc. 4. Oannbl gna 3arpysku

IenkHuTe Ha cchiiike Mac OS X 64-bit/32-bit installer, utoObI 3arpy3uth (haiia ¢ pac-
mupeHueM .dng 171 Mac. [locse 3aBeprieHust 3arpysKu ABasK/IBI IEJKHUTE HA HeM. [1o-
SIBUTCSI OKHO € YETbIPbMs 3HauKamMu. [IpaBoii KHOIKOI MbIIHN ie/KHUTe Ha Python.mpkg
U 3aTeM B IIOSIBUBIIEMCS IMAl0TOBOM OKHe HaxkmuTe kHonky Open (OTkpbITh). Ha-
aMuTe KHONKY Continue (IIpoxo/xuTh) Tpu pasa (UK OKOJIO TOIO), YTOOBI IIPOCMOT-
PeThb I0OpUANYECKUE AeTaJin, U 3aTEM, KOT'/la ITIOABUTCA COOTBETCTBYIOIEE 1A IOTOBOE
OKHO, HAkMuTe KHOMKY Install (Ycranosuts). Python 3 6ymer ycranosien B xara-
qor /usr/local/bin/python3, ato ocTaBuT cymiecTBytonyio Bepcuio Python 2 Hetpomy-

TOI.
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Windows

s Windows sarpysure ouH U3 C1eylonnx yCTaHOBIIUKOB:
O Windows x86 MST installer (32-bit) (http://bit.ly/win-x86);
O Windows x86-64 MST installer (64-bit) (http://bit.ly/win-x86-64).

Yro06bl olpeie/nTh, Kakast Bepcust Windows y Bac yeranosJieHa (32- win 64-6uTHast ),
c/ieaiite ciemyroniee.

1. Haxwmwure kHOTIKY [MyCK.
2. IlleskaWTE TTPABOIT KHOMKOW MBI HA MMyHKTE MO KOMMbIOTEP.
3. BuoiGepure myHKT MeHI0 CBOUCTBA 1 HAWNTe GUTOBOE 3HAYEHUE.

[[lenrxHMTE HA COOTBETCTBYIOEM ycTaHOBIINKe ((haiin ¢ pacmupenuem .msi). [Tocie
TOTO KaK OH OY/IeT 3arPysKeH, [IEJIKHUTE Ha HEM JIBa Pasa ¥ CJAeAyHTe MHCTPYKIIUAM.

Linux nam Unix

[Tonbzosaresn Linux 1 Unix MoryT BeIOpaTh hopMar cxxaTus GaiiioB HCXOAHOTO KOJA:
O cxkarue c nomotnpio XZ (http://bit.ly/xz-tarball);
O cskarue ¢ nomouipio Gzipped (http://bit.ly/gzip-tarball).

3arpyskaiire Jr000ii U3 5THX apXUBOB. PazapXuBupyiiTe ero ¢ moMouibio tar xJ (s
(aiina c paciupenunem . xz) uim tar xz (i daiina ¢ pacumpenueM .tgz), a 3aTeM 3a-
IIyCTUTE IIOJIy4eHHbII clieHapuii 000JI0UKML.

YcrtaHoBKa Anaconda

Anaconda — 910 BceoOObeMIIIONIMI YCTAHOBIIUK ¢ aKIIEHTOM Ha HAYKY: OH COAEPIKUT
Python, cranzapTHyto 6MOIMOTEKY M MHOKECTBO TI0JIE3HBIX CTOPOHHUX OUOJIMOTEK.
Io HeaBHero MoMeHTa oH coepskan Python 2 B kauecTBe cTanzapTHOrO MHTEPIIPETa-
TOpa, HECMOTPsI HA TO YTO CYIECTBOBAIA BO3MOKHOCTh ycTaHoBUTH Python 3.

Hosas Bepcust, Anaconda 2.0, ycranasiusaet rocJsieHior Bepento Python u ee cran-
HapTHyio 6ubmnoTeKy (3.4 Ha MOMEHT HaIllcaHus 310t kKuurn). Cpeau Apyrux mpesie-
creit — 6ubIMOTEKH, 0 KOTOPBIX MBI TOBOPHJIN PaHee B aToi KHure: beautifulsoup4, Flask,
ipython, matplotlib, nose, numpy, Pandas, pillow, pip, scipy, tables, zmq n MHOKeCTBO
npyrux. OH COfEpsKUT KPOCC-TIaTOPMEHHYIO TTPOrPAMMY YCTAHOBKH, KOTOPas Ha3bIBa-
ercst conda, oHa yirydiiaer pip4 — MbI TIOTOBOPUM 00 9TOM 4epe3 HEKOTOPOE BPEMS.

Yro661 yecraHoBUTh Anaconda 2, mepeiiinre Ha cTpaHuily 3arpysku sepcuii Python 3
(http://repo.continuum.io/anaconda3/). Hasxmure cOOTBETCTBYIOLLYIO CCBLIKY /LS Ballleil
naTopMbl (HOMepa BEpCUIT MOTYT M3MEHUTHCS C MOMEHTA HATIMCAHUS 9TOM KHUTH, HO
BBI CMOJKETE € ATUM PazobpaThest).

O [lust toro utoObI 3arpy3uTh Bepcuio st Mac, HakMuTe cChliKy Anaconda3-2.0.0-
MacOSX-x86_64.pkg. [Tocsie 3arpy3ku nieskHuTe Ha (aiijie 1Ba pasa u cjesnaiire
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o6brunbie marn ycranosku 11O mms Mac. Bee cogepikumoe 6yeT ycTaHOBIEHO
B TIAIIKy anaconda, pacroJiosKeHHYIO B BallleM JIOMAIllHeM KaTajore.

O Muas Windows Beibepute 32- niau 64-6utHyio Bepcuio. ITocie 3arpysku ABasK bl
HIeJTKHUTe Ha (aiie ¢ pacuIupeHeM . exe.

O [lus Linux Beibepure 32- uim 64-6utHyto Bepcuto. ITociie 3arpysku 3alyCTUTE €ro
(370 GOJIBIION ClleHApHiT 060IOUKH ).

Y6eanTech, YTO UM 3arpy>KaeMoro Bamu daina HaumMHaeTcs Ha Anaconda3. ECniv OHO HaumHa-
eTca ¢ Anaconda, 310 Bepcus ansi Python 2.

Anaconda ycraHaBimBaeT coJep;KuMoe B COOCTBEHHYIO Nanky (OHa Ha3bIBaeTCs
anaconda 1 pacIiojiaraeTcs B JOMalllHeM KaTaJjiore). DTO 3HaUUT, 4TO OH He Oy/IeT MelllaTh
ApyruM Bepcusm Python, ycraHoBIeHHBIM Ha Balll KOMITBIOTED. ITO TAK/Ke 3HAUKT, YTO
BaM He HYKHO 0coboe pasperiieHre (MMeTh UMs Bpojie admin M root) [Jist Toro, 4To0bl
€ro YCTaHOBUTb.

YT00BI yBUIETH, KAKKE IIAKETHI COAEPAKUT Anaconda, II0CeTUTE CTPAHUILY JOKYMEH-
tarmu (http://docs.continuum.io/anaconda/pkg-docs.html) 1 3aTeM, Kor/1a B BEpPXHEH YacTh
CTPaHUIIBI TIOSIBUTCS CITUCOK, BbIOepuTe Python version: 3.4 (Python, Bepcust 3.4). Koraa
s IPOBEPSJI B TIOCJETHWH pas, 4 yBuzea 141 naker.

[Tocne ycranosku Anaconda 2 BbI cMoOKeTe yBUAETh, yTo CaHTa II0JI0KUJI B Balll
KOMIIBIOTED, BBE/IST 9TY KOMAHJLY:

$ ./conda 1ist
# packages in environment at /Users/williamlubanovic/anaconda:

#

anaconda 2.0.0 npl8py34 0
argcomplete 0.6.7 py34 0
astropy 0.3.2 npl8py34 0
backports.ss1-match-hostname 3.4.0.2 <pip>
beautiful-soup 4.3.1 py34 0
beautifulsoups 4.3.1 <pip>
binstar 0.5.3 py34 0
bitarray 0.8.1 py34 0
blaze 0.5.0 npl8py34 0
blz 0.6.2 npl8py34 0
bokeh 0.4.4 npl8py34 1
cdecimal 2.3 py34 0
colorama 0.2.7 py34 0
conda 3.5.2 py34 0
conda-build 1.3.3 py34 0
configobj 5.0.5 py34 0
curl 7.30.0 2
cython 0.20.1 py34 0
datashape 0.2.0 npl8py34 1
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dateutil
docutils
dynd-python
flask
freetype
future
greenlet
hopy

hdf5
ipython
ipython-notebook
ipython-gtconsole
itsdangerous
Jdcal
Jjinja2

Jpeg
1ibdynd
1ibpng
Tibsodium
1ibtiff
Tibxm12
Tibxs1t
1Tvm

1Tvmpy

Txm1
markupsafe
matplot1ib
mock
multipledispatch
networkx
nose

numba
numexpr
numpy
openpyx|
openss|
pandas
patsy
pillow

pip

ply

psutil

py

pycosat
pycparser
pycrypto
pyflakes
pygments
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py34 2
py34 0
npl8py34 0
py34 1

1

py34 0
py34 0
npl8py34 0
2

py34 0
py34 0
py34 0
py34 0
py34 0
py34 0

OMN — O O = O

py34 0
py34 0
py34 0
npl8py34 1
py34 0
py34 0
py34 0
py34 0
npl8py34 0
npl8py34 0
py34 0
py34 0

0
npl8py34 0
npl8py34 0
py34 0
py34 0
py34 0
py34 0
py34 0
py34 0
py34 0
py34 0
py34 0
py34 0
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pyparsing 2.0.1 py34 0
pyqt 4.10.4 py34 0
pytables 3.1.1 npl8py34 0
pytest 2.5.2 py34 0
python 3.4.1 0
python-dateutil 2.1 <pip>
python.app 1.2 py34 2
pytz 2014.3 py34 0
pyyam] 3.11 py34 0
pyzmq 14.3.0 py34 0
qt 4.8.5 3
readline 6.2 2
redis 2.6.9 0
redis-py 2.9.1 py34 0
requests 2.3.0 py34 0
rope 0.9.4 py34 1
rope-py3k 0.9.4 <pip>
runipy 0.1.0 py34 0
scikit-image 0.9.3 npl8py34 0
scipy 0.14.0 npl8py34 0
setuptools 3.6 py34 0
Sip 4.15.5 py34 0
Six 1.6.1 py34 0
sphinx 1.2.2 py34 0
spyder 2.3.0rcl py34 0
spyder-app 2.3.0rcl py34 0
sqlalchemy 0.9.4 py34 0
sqlite 3.8.4.1 0
ss1_match_hostname 3.4.0.2 py34 0
Sympy 0.7.5 py34 0
tables 3.1.1 <pip>
tk 8.5.15 0
tornado 3.2.1 py34 0
ujson 1.33 py34 0
werkzeug 0.9.4 py34 0
xIrd 0.9.3 py34 0
xIsxwriter 0.5.5 py34 0
yaml 0.1.4 1
zeromg 4.0.4 0
z1ib 1.2.7 1

YcTaHOBKa M UCnoJsib30BaHue pip m virtualenv

ITakeT pip — 9T0 caMblii OIYJISPHBINA CIIOCOO YCTAHOBUTH CTOPOHHME (HecTaHAaPTHBIE )
naketsl Python. Heckosbko paspaskaer T0, 4TO TAKOW MOJIE3HBIH HHCTPYMEHT HE SIB-
JISIICST 9acThiO cTaHAapTHOrO Python 1 ero mpuxoanaoch 3arpyskaTh U yCTaHABJIUBAThH
caMocCToATebHO. Kak ToBOpmJI MO JIPYT, 3TO JKECTOKUH, TYTAIOMIH PUTyasr. Xoporas
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HOBOCTD 3aKJII0YAETCS B TOM, YTO, HAUMHAs ¢ Bepcuu 3.4, pip sABJgeTcs CTaHIapTHON
vacThio Python.

Bwmecte ¢ pip 4acTo MCIOIB3yeTcs mporpamMMa virtualenv — sTo crnoco ycTaHoBUTH
naketsl Python B 3ajanubIil Katasior, 4To6bl H30€KaTh B3AUMOJIEUCTBUI C yIKe CyIile-
cTBytOIUME TTaketaMu Python. 9To mosBosisieT BaM Ucob3oBaTh J06bie Python-
(ynknuu, gaxe ecau y Bac HeT paspellieHUs U3MEHATh TeKYILIYI0 yCTaHOBJIECHHYIO
BEpCHIO.

Ecan y Bac ycranosien Python 3, Ho oz pykoii Tosibko Bepcust pip mist Python 2,
noyunTh Bepeuio aus Python 3 moa Linux mar OS X MOKHO CIIeAYIONUM CIIOCOOOM:

$ curl -0 http://python-distribute.org/distribute_setup.py

$ sudo python3 distribute setup.py

$ curl -0 https://raw.github.com/pypa/pip/master/contrib/get-pip.py
$ sudo python3 get-pip.py

ITO ycTaHOBUT pip-3.3 B KaTasor bin Bamreit Bepcun Python 3. [lanee mist yeramnos-
KU CTOPOHHUX ITaKETOB BBl MOXKETE MCIOJIb30BATh Pip-3.3 BMECTO BEPCUU [
Python 2.

BoT HECKOJIBKO XOPOLIMX PYKOBOJCTB 110 pip u virtualenv:
O http://bit.ly/jm-pip-vileny;
O http://bit.ly/hhgp-pip.

YcTaHOBKa M UCnoJsib3oBaHue conda

JTo HeflaBHETO MOMEHTA Pip Beer/aa 3arpyska hailabl UCXOAHBIX KOIOB, a He OWHap-
Hble dailjbl. ITO MOIJIO cTaTh IPobaeMoil 11 Moayieit Python, koTtopsie mocrpoe-
HbI HA ocHoBe Gubmorek C. Henasro paszpaborurkn Anaconda cosnamu conda (http://
www.continuum.io/blog/conda), /17t TOTO 4TOOBI PEMIUTD ITY TPOOIEMY. Pip — 9TO MEHe-
1okep makeros st Python, a conda pabotaet ¢ sir00bIMI sI3bIKAMU TIPOTPAMMUPOBAHIIST
u ITO. conda Tak:ke He Hy)KIaeTcst B 4eM-TO Bpojie virtualenv miist Toro, utob6br cozep-
JKaTh OT/IEITBHO PA3HbIE TTAKETHL.

Ecom BoI yeranoswin auctpubytis Anaconda, y Bac yske ecth mporpamma conda.
Ecim met, Mmosxkere ycranosuth Python 3 u conda co crpanuner http://conda.pydata.org/
miniconda.html. Kak u B ciyuae ¢ Anaconda, yoemurecn, ato daiii, KOTOPbIil BbI 3arpy-
JKaete, HaunHaetcst ¢ Miniconda3, a #e ¢ Miniconda — ato Bepcust jiist Python 2.

conda paboraer BMecte ¢ pip. HecMoTpst Ha TO 4TO OH MMeeT cOOCTBEHHBIN TyO Iy -
HBII pertodutopuii naketoB (http://binstar.org/), komanbr Bposie conda search takske
BBITIOTHAT TIouck B pertosutopuu Py Pl (http://pypi.python.org/). Ecain y Bac Bo3nukaior
pobJieMbl ¢ pip, conda MOKET CTaTh XOPOoIIeil aTbTepPHATUBOM.



OTBeTbl
K yripa>xHeHUsIM

nasa 1. Python: c uem ero easar

1.

Ecsmm bl eie He yeraHosus Python 3, caenaiite ato ceituac. IlpoutuTe npumoxe-
rue I, 4ToObI y3HATD JIeTaln.

3amycruTte MHTepakTUBHBIN nHTepperatop Python 3. 1 BHOBB seTasi BbI HalizeTe
B riputoskeHnu . IHTeprpeTaTop M0JKeH BBIBECTH HECKOJIBKO CTPOK O cebe, a 3aTeM
CTPOKY, HAYMHAIOUIYIOCS ¢ CUMBOJIOB >>>. [lepen Bamu npurianienue /g BBOJA
komanz Python.

Bor Tak ato Beiiaaut Ha Mmoem MacBook Pro:

$ python

Python 3.3.0 (v3.3.0:bd8afb90ebf2, Sep 29 2012, 01:25:11)

[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin

Type "help", "copyright", "credits" or "license" for more information.
>>>

Hemuoro noskcnepuMeHTUPYiiTe ¢ UHTEpIpeTaTopoM. Vcnonb3yiiTe ero Kak Kajab-
KyJsisaTop u Habepure Teket 8 * 9. Haskmure knasuiry Enter, 4ToObl yBUIETh pE3yJIbTAT.
Python nosken BoiBecTH 72:

>>> 8 * Q

72

Temnepn BBeuTe uncsio 47 n Haxkmute Enter. [Togsuiiocs i uncso 47 B caemyronieit
cTpoke?

>>> A7

47

Tenepn BBesuTe print (47) n HaskmuTe Kyaasuiy Enter. [lossuisiocs i1 cHoBa uncsio 47
B CJIe/lyIOIIeit cTpoke?

>>> print(47)
47
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naBsa 2. UHrpeaneHnTtbl Python: uncna, ctpoku
MU nepeMeHHble

1.

CKOJIbKO CEKYH]T COIEPKUTCS B uace? Vcnomb3yiiTe MHTEPAKTUBHBIN HHTEPIIPETATOD
KaK KaJIbKYJISAITOP U YMHOKbTE KOJUYECTBO ceKyH i B MuHyTe (60) Ha KOJIM4eCcTBO
MUHYT B yace (toxe 60):

>>> 60 * 60
3600

[Tpucsoiite pe3yJbTaT BBIYMCIEHUS TPEABIIYIIEro 3a/1aHus (CEeKYH/Ibl B yace) mepe-
MEHHOH, KoTopast HasbIBaeTcst seconds_per_hour:

>>> seconds_per_hour = 60 * 60
>>> seconds_per_hour
3600

CKOJIbKO CeKyH/I CoZlepskUTCs B cyTKax? Mcronb3yiiTe nepemennyio seconds_per_hour:

>>> seconds_per_hour * 24
86400

CHoBa mocumTaiiTe KOJNIECTBO CEKYH/T B CYTKAX, HO HA 3TOT Pa3 COXPAaHUTE Pe3yJIb-
TaT B IIepeMeHHO seconds_per day:

>>> seconds_per_day = seconds_per_hour * 24
>>> seconds_per_day
86400

Paznenure 3nauenue nepeMeHHON seconds_per day Ha 3HaueHuUe repeMeHHoIt seconds_
per_hour. Mcrniosb3yiiTe fesieHue ¢ miaBakolieit Toukoit (/):

>>> seconds_per_day / seconds_per_hour
24.0

Paznenute 3nauenue nepemeHHOI seconds_per day Ha 3HaueHUe lepeMeHHOI seconds
per_hour. Mcnionbayiite 1ienouncaennoe nexenne (//). CoBmagaet ju MoaydyeHHbINT
pe3yJIbTaT C OTBETOM Ha IPE/IbI/IyIIee yIIPaKHEHWe, eCJIU He YYUThIBATH CUMBOJIHI . (
B KOHIIE?

>>> seconds_per_day // seconds_per_hour
24

nasa 3. HanonHeHue Python: cnuckm,
KOpPTEeXXu, CZIoBapyu U MHOXXeCTBa

1.

CospnaiiTe crmcok, KOTOPBIN Ha3bIBaeTCs years 11ist, copepskaniuii roj, B KOTOPbIi
BBI POJIAJINCH, U KAXKBIN TIOCTIE YOI TO/] BIIJIOTH /10 BAIIETO MSTOTO JTHST POK/IECHNUS.
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Hamnpumep, ecii b poauiuch B 1980 roay, cricok Oyaer BBINJISAETb Tak: years 11st
= [1980, 1981, 1982, 1983, 1984, 1985].

Ecnu Bbl popmnuce B 1980, BaM HyKHO BBECTU Clefyiuee:
>>> years_list = [1980, 1981, 1982, 1983, 1984, 1985]

2. B kaxoil u3 rogos, coaepKaluxcs B CIIMCKe years 11st, ObLI Balll TPEeTHii JeHb POK-
nenusa? IloMHuTe, B IepBbIi rog Bam Obw10 0 JIeT.

Bawm my:xHO cmentenue 3. [Toatomy, ecsint Bo poauiuch B 1980-m:

>>> years 1ist[3]
1983

3. B xkaxoii u3 rozoB, cojiepsKalinxcs B cIrcke years 11st, Bam Ob110 G60JIbIIE BCETo JieT?

BaMm Hy>KHO Oy YU T ITOCJIeTHUI TOJT, I09TOMY UCIIONb3yiiTe cMelienue - 1. Bol Takske
MOJKeTe HMCIOJIh30BaTh CMEIEHNe b, ITOCKOJIbKY 3HAETE, YTO B ATOM CITHCKE BCETO
1recTb asieMeHToB. OHAKO CMENEHUE - 1 TI03BOJISIET TIOJTYYUTD MOCTIEHIIT 9JIEMEHT
u3 crucka Jio6oi bl JI7st tex, kro poauics B 1980 romy:

>>> years_list[-1]
1985

4. Cospaiite criicok things, comepskaniuii Tpu ajemenTa: "mozzarella", "cinderella”,
"salmonella":

>>> things = ["mozzarella", "cinderella", "salmonella"]
>>> things
['mozzarella', 'cinderella'. 'salmonella']

5. Hanwumure ¢ 60sbinoi GYKBBI TOT 9JIeMEHT cIucka things, KOTOpeIii oTHOCUTCS
K 4eJIOBEKY, a 3aTeM BbIBEAIUTE CIIUCOK. VI3MeHMICS 11 9/1eMeHT cliucKa?

ITa CTPOKA 3aTHCHIBAET CJIOBO C TIPOTIUCHON OYKBBI, HO HE MEHSIET €T0 B CITHCKE:

>>> things[1].capitalize()

‘Cinderella’

>>> things

['mozzarella', 'cinderella', 'salmonella']

Ecym BbI XOTHTE UBMEHUTDH €TO B CITMCKE, BaM HY’KHO IIPUCBOUTD €0 CHOBA:

>>> things[1] = things[1].capitalize()
>>> things
['mozzarella', 'Cinderella', 'salmonella']

6. IlepeBemuTe CHIPHBIN 2JIeMEHT criucKa things B BepXHUIA PETUCTD TIETUKOM 1 BbIBe-
JIATE CITUCOK:

>>> things[0] = things[0].upper()
>>> things
['MOZZARELLA", 'Cinderella'. 'salmonella']
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7.

10.

11.

12.

VY namure 6oses3nb u3 crvcka things, moryunre HobereBekyto mpeMuio 1 3aTeM BbI-
BEIUTE CIICOK HA 9KPaH.

910 YAAJIUT 9JIEMEHT T10 3HAYCHUTO:

>>> things.remove("salmonella™)
>>> things
[ 'MOZZARELLA", 'Cinderella"]

IToCKOJIbKY 5J1eMEHT HaXOAMTCS Ha HOCAEHEM MECTE B CIIUCKE, CIEAYIONIAst CTPOKa
TosKe cpaboTaer:

>>> del things[-1]

DJIEMEHT TaK’Ke MOXKHO YQJIUTh, YKA3aB CMeIleHre OT Hayasa:

>>> del things[2]

CospaiiTe cimcok, KOTOPBIN HA3BIBAETCS SUrPrise M COAEPIKUT aJIeMeHThI 'Groucho’,
"Chico' u "Harpo'.

>>> surprise = ['Groucho', 'Chico', 'Harpo']

>>> surprise
['Groucho', 'Chico', 'Harpo']

Hanuuire nocieinuii a1eMeHT CIIMCKa SUrprise co CTpouHoii GyKBbI, 3aTeM 06pa-
THUTE €T0 W HATUIITUTE C TPOMUCHO OYKBBI:

>>> surprise[-1] = surprise[-1].Tower()
>>> surprise[-1] = surprise[-1][::-1]
>>> syrprise[-1].capitalize()

‘Oprah’

Cospaiite aHrI0-(hpaHILy3CKHUI CJI0Baph, KOTOPBII HazbiBaeTcs e2f, U BBIBEJUTE €ro
Ha 9KkpaH. Bor Bamwm nepsbie ciosa: dog/chien, cat/chat u walrus/morse:

>>> e2f = {'dog': 'chien', 'cat
>>> e2f

{'cat': 'chat', 'walrus': 'morse', 'dog': 'chien'}

"chat', 'walrus': 'morse'}

Ucnonbays cioBapsb e2f, BoiBepnTe (hpaHIly3CKUil BapuaHT coBa walrus:

>>> e2f['walrus']
‘morse’

Coszpaiite dpaHIry3cKo-aHTIITUHCKUN coBaph f2e Ha ocHOBe cioBapst e2f. Mcmomnb-
3yiiTe meTo/1 items:

>>> f2e = {}

>>> for english, french in e2f.items():
f2e[french] = english

>>> f2e

{'morse": 'walrus', 'chien': 'dog', 'chat': 'cat'}
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13.

14.

15.

16.

Vcionb3ys cioBaph f2e, BbIBeANTE aHIIMIICKUI BapuaHT cJioBa chien:

>>> fPe['chien']
‘dog'

Co3zpnaiiTe v BbIBEJIUTE HA 9KPAH MHOYKECTBO aHTIJIMIICKUX CJIOB U3 KJIIOUEll cJI0Ba-
psa elf:

>>> set (e2f . keys())

{'cat", 'walrus', 'dog"'}

Co3zpaiite MHOTOYPOBHEBBII ciioBaph 11fe. Mcnosb3ylite ciiegayioline CTPOKY JIJIst
KJIIOYell BepxHero ypoBHst: 'animals’, 'plants’ u 'other'. Cuesaiite Tak, 4T00ObI
KJIIOY 'animals' ccbliasicst Ha APYTol cjoBapb, MMelonuii kiatoun 'cats', ‘octopi'
H‘emus'.CaenaﬁTeTaK,qTo6bIKﬂKN{'cats'ccmnancg}ﬂiCHHCOKCTpOK(X)3Haqe-
HusiMu "Henri', "Grumpy ' u 'Lucy . OcTajbHbIe KJII0YH TOJKHBI CChLIATHCS HA ITyCThIe
CJIOBApHU.

ITO JIOBOJIBHO TPYAHBIIN TPUMED, TIOITOMY, €CJTM BbI OJTJIS/IENN CI0/Ia, HUYETO 0CO-
60 CTPAIITHOTO HE CYYUIIOCH:
>>> 1ife = {
‘animals"': {
‘cats': [
"Henri', 'Grumpy'. 'Lucy’
1.
‘octopi': {}.
‘emus': {}
).
‘plants': {}.
‘other': {}
}

>>>

BpiBenuTe Ha 9KpaH BBICOKOYPOBHEBbIE KJI0YM coBaps 11 fe:

>>> print(life.keys())
dict_keys(['animals', ‘'other', 'plants'])

Python 3 copepkut GyHKIMOHA 1151 pabOTHI ¢ KJIouaMu cioBapeii. UToObl BhIBECTH
UX KaK CIIHCOK, MCIOJIb3YHTe CIAEAYIONTYIO CTPOKY:

>>> print(list(life.keys()))
['animals', 'other', 'plants']
Bbl MOKETe UCII0JIb30BaTh MPOGEIbl, YTOOBI CeIaTh Ball Koj 6osee yaobouuTa-

€MbIM:

>>> print (Tist (Tife.keys()))
['animals', 'other', 'plants']
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17. BeiBenure Ha skpan kioun 11fel "animals'J:

>>> print(1ife[ "animals'].keys())
dict_keys(['cats', 'octopi', 'emus'])

18. BoiBenure 3nauenus 1ife[ 'animals' ][ 'cats']:

>>> print(1ife[ 'animals' ][ 'cats'])
['Henri', 'Grumpy', 'Lucy']

naBa 4. Kopouka Python: cTpykTypbl KOAa

1. IIpucsoiiTe 3HaUeHMe 7 IepeMeHHON guess_me. /lasee HaUmIMTE yCJIOBHBIE TTPOBEP-
ku (if, else u elif), uroObI BEIBECTH CTPOKY 't00 Tow', ec/iu 3HaueHMe IePeMEeHHOI
guess_me MenbIe 7, 'too high' — ecim oHo Goubie 7, 1 ' just right' — ecm paBHo 7:

guess me = 7
if guess me < 7:
print('too Tow")
elif guess me > 7:
print('too high')
else:
print('just right")

3alycTuTe 9Ty IIPorpaMMy, 1 Bbl YBUIUTE CIEAYIONIYIO CTPOKY:
just right

2. IlpucBoiite 3HaueHMe 7 MepeMEHHON guess me U 3HaueHue 1 mepeMeHHoON start.
Hanumue ks while, KOTOpPBIHM cpaBHUBAET repeMeHHble start 1 guess me. Boise-
nuTe CTPoKy 'too Tow', ecTm 3HaUeHWe IepeMeHHoN start MeHbllle 3HaAUYEeHUs Tepe-
MEeHHOU guess_me. Eciim 3HaveHne mepeMeHHOM start paBHO 3HAUYEHUIO TTepeMeH-
HOW guess_me, BeIBe/iuTe cTpoky 'found it!' m BeriianTe U3 1UKIa. Ecm 3Hauenne
nepeMeHHOU start GoJiblie 3HAUEHUS TEPEMEHHO guess_me, BBIBEUTE CTPOKY
'00pS ' ¥ BBIMAMTE U3 IIUKJIA. Y BeJINYbTe 3HAUEeHNE ITepeMeHHOH Start Ha BbIXO/ie U3
1HKJIA:

guess_me = 7
start =1
while True:
if start < guess_me:
print('too Tow')
elif start == guess me:
print('found it!")
break
elif start > guess me:
print('oops")
break
start += 1
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Ecym BbI cienanu Bce IIPpaBUJIbHO, TO YBUAUTE CJIEYIOIIINE CTPOKU:

too low
too Tow
too Tow
too Tow
too low
too Tow
found it!

O6paruTte BHUMaHUe Ha TO, 4TO cTpoka elif start > guess_me: Morja comepKarb
06BIYHBIT oTIepaTop e1se :, TOCKOMLKY, eCITH 3HaueH e Start He MeHbIIe 1 He PABHO
3HAYEHUIO guess_Mme, OHO A0JIKHO ObITh Gouiblne. ITo kpaliHeii Mepe B 9T0ii Beenen-
HOI.

3. HUcnoabsyiite muki for, 4ToObI BRIBECTH Ha 9KPaH 3HaYeHU cIcka [3, 2, 1, 0]:

>>> for value in [3, 2, 1, 0]:
print(value)

O =N W

4. Vcrosp3yiiTe BRIIOUEHHE CIUCKA, YTOOBI CO3/IATh CIIMCOK, KOTOPBINA COAEPKUT He-
YeTHBIE YMca B Auara3one range(10):

>>> even = [number for number in range(10) if number % 2 == 0]
>>> even
[0, 2. 4, 6, 8]

5. Ucnosb3yiiTe BKIOYEHUE CTOBapst, 4UTOObI CO3/IaTh CI0Baph squares. Vcmomnbsyiite
BBI30B range(10), 4To6kI [IOJIYYUTD KJIIOYU, U BO3BEAUTE UX B KBaJpar, YTOOBI IOy~
YUTh VX 3HAYEHUS

>>> squares = {key: key*key for key in range(10)}
>>> squares
{0:0, 1: 1, 2: 4, 3:9, 4: 16, 5: 25, 6: 36, 7: 49, 8: 64, 9: 81}

6. Vcnosp3yiiTe BKIIOUYEHIE MHOKECTBA, 4TOOBI CO3/1aTh MHOKECTBO 0dd, KOTOpOE CO-
JIep;KUT YeTHbIe yrcJia B inamnasone range(10):

>>> odd = {number for number in range(10) if number % 2 == 1}
>>> odd
{1, 3, 9,5, 7}

7. Ucrnosb3yiiTe BKIIOUYEHIE TEHEPATOPA, YTOOBI BEPHYTH CTPOKY GOt ' 1 KOJIMYEeCTBO
yncen B Auamnasone range(10). MtepupyiiTe 1o HeMy ¢ TOMOMIBIO 1TUKJA for:

>>> for thing in ('Got %s' % number for number in range(10)):
print(thing)
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10.

Got
Got
Got
Got
Got
Got
Got
Got
Got
Got

W O N O WM = O

Ormpenesite yHKITHIO good, KoTopast Bo3Bpaniaet crimicok [ 'Harry', 'Ron", 'Hermione'J:
>>> def good():
return ['Harry', 'Ron', '"Hermione']
>>> good()
['Harry', 'Ron', 'Hermione']
Omnpenenute dhyHKIMio reHeparopa get_odds, KoTopast BO3BpalaeT HeueTHbIE YICTa

u3 ananasona range(10). Mcmomnpayiite ik for, 4To6bI HAWTH U BBIBECTU TPETHE
BO3BpallleHHOE 3HAUCHUE:

>>> def get odds():
for number in range(1l, 10, 2):
yield number

>>> for count, number in enumerate(get odds(), 1):
if count == 3:
print("The third odd number is", number)
break

Tpetbe HEUETHOE YUCIIO PABHO J.

Orpenienute rekopaTop test, KOTopblit BBIBOAUT CTPOKY 'start', Koraa BbI3bIBaeTCs
dysxIms, v cTpoky 'end’, Koria GYHKITHS 3aBepIIaeT CBOO padoTy

>>> def test(func):
def new_func(*args, **kwargs):
print('start’)
result = func(*args. **kwargs)
print('end")
return result
return new_func
>>>
>>> @test
... def greeting():



nasa 5. Py Boxes: MOAynu, NakeTbl U NpOrpamMMbl 445

print("Greetings, Earthling")

>>> greeting()

start

Greetings. Earthling
end

11. Omupenenmre nckiIovYeHmne, koropoe HazbiBaeTcs Oopsktxception. Crenepupyiite ero,
4TOGBI YBU/IETH, UTO TIPOU30HIET. 3aTeM HATTUIITUTE KOJI, TO3BOJISIONIUIT MOMATh 9TO
HCKJIIOYCHME U BbIBECTU CTPOKY 'Caught an oops':

>>> class OopsException(Exception):
pass

>>> raise QopskException()
Traceback (most recent call Tast):
File "<stdin>", line 1, in <module>
__main__.OopsException
>>>
>>> {ry:
raise OopsException
. except OopsException:
print('Caught an oops")

Caught an oops

12. Ucnonb3yiire hyHKIuO zip(), 4TOOBI CO3AATH CII0BAPD MOVies, KOTOPbIil 00 beArHsI-
eT B mapbl 3T ciucku: titles =['Creature of Habit', 'Crewel Fate'Juplots=["Anun
turns into amonster', 'Ahaunted yarn shop'J:
>>> titles = ['Creature of Habit', 'Crewel Fate']
>>> plots = ['A nun turns into a monster', 'A haunted yarn shop']
>>> movies = dict(zip(titles, plots))
>>> movies
{'Crewel Fate': 'A haunted yarn shop', 'Creature of Habit': 'A nun turns into
a monster'}

MnaBa 5. Py Boxes: Mmoaynu, nakeTbl
MU NporpaMmmbl

1. Cospmaiire (haiis, KOTOPbIit HasbIBAETCsI 200 . py. B aToM haiise 0GbsiBuTe (hyHKIHIO hours (),
KOTOPast BBIBOJIUT Ha 9KpaH cTpoky 'Open9-5daily’. lasee ncnomp3yiiTe MHTEpaKTUBHBII
HHTEPITPETATOP, YTOOBI HIMIIOPTUPOBATH MOJLYJIb ZOO U BbI3BAaTh €ro (MYHKIHIO hours ().
Tax BeITIIANT haitn z00.py:

def hours():
print('Open 9-5 daily")
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A Teriepb UMIIOPTUPYEM €ro MHTEPAKTUBHO:

>>> qmport zoo
>>> 700.hours()
Open 9-5 daily

2. BuHTepakTHBHOM MHTEPIIPETATOPE UMIIOPTUPYIHTE MOIYJIh ZOO IO/l UMEHeM menagerie
1 BBI30BUTE eT0 (hyHKIMIO hours ():

>>> jmport zoo as menagerie
>>> menagerie.hours()
Open 9-5 daily

3. OcraBasich B UHTEPIIPETATOPE, UMIIOPTUPYIITE HEMOCPEACTBEHHO (DYHKITNIO hours ()
13 MOJYJIS ZOO U BBI3OBUTE €€.

>>> from zoo import hours
>>> hours()
Open 9-5 daily

4. Vmnoptupyiite dynkimio hours() moj uMeneM info u BbI30OBUTE ee:

>>> from zoo import hours as info
>>> info()
Open 9-5 daily

5. Cospmaiite cioBaph ¢ MeHeM plain, comepsKaIimii maphl «KI0Y — 3HaYeHe» 'a’ : 1,
'b':2m 'c':3, as3areM BbIBEAUTE €ro Ha 9KPaH:
>>> plain={'a': 1, 'b': 2, '¢': 3}
>>> plain
{ta": 1, '¢': 3, 'b': 2}
6. Cosnaiite OrderedDict ¢ uMeHeM fancy U3 map «KJIOY — 3HAYCHUE», TPUBEICH-

HBIX B YIIPaKHEHUU 5, U BHIBEIUTE €T0 HAa 9KPaH. VI3MEHUIICS JIU TIOPSIIOK KJIIO-
qei?

>>> from collections import OrderedDict

>>> fancy = OrderedDict([('a"', 1), ('b', 2), ('c', 3)])
>>> fancy

OrderedDict([('a". 1), ('b", 2). ('c'. 3)])

7. Cospatite defaultdict ¢ mmenem dict_of lists m mepemaiite emy aprymeHT 1ist.
Cospnaiite criucox dict_of 1ists['a'] u mpucoepmaNTE K HEMY 3HaUeHMe 'something
for a' 3a ogHy omepanuio. BeiBepnTe Ha akpan dict_of Tists['a'l:

>>> from collections import defaultdict

>>> dict_of 1ists = defaultdict(list)

>>> dict_of lists['a'].append('something for a")
>>> dict_of Tists['a']

[ 'something for a']
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FnaBa 6. OM-0M-0M1: 06BEKTbI U KJ1ACChl

1. Cospaiite Kyacc, KOTOPBIN Ha3bIBaeTcst Thing, He UMEIONTUI COEP>KUMOTO, U BbIBE-
JITE €ro Ha aKpaH. 3aTeM cos/aiire 00beKT example aToro Kjacca 1 TaKKe BbIBEIUTE
ero. CoBrazaioT Jiv BbIBE[eHHbIE 3HAUYEHUSA ?

>>> class Thing:
pass

>>> print(Thing)

<class '_main__.Thing'>

>>> example = Thing()

>>> print(example)

<_main__.Thing object at 0x1006f3fd0>

2. CosnaiiTe HOBBII Kaace ¢ MereM Thing2 i PUCBOTe eTo aTpubyTy letters 3mave-
Hue 'abc'. BeiBequre Ha 9KpaH 3HaueHue aTpubyTa letters:

>>> class Thing2:
letters = "abc’

>>> print(Thing2.letters)
abc

3. CospatiTe ele ouH KJIacc, KOTOPHIN, KOHEYHO ke, HasbiBaeTcst Thing3. B aToT pas
HpuUCBoOiiTe 3HaueHue 'xyz' aTpubyTy oObeKTa, KOTOPbIil HasbiBaeTcs letters.
BriBenure Ha sxpan 3Hauenue atpubyra letters. Ilonago6mmocs a1 BaM co3zaBaTh
00BEKT KJacca, 4ToObI ¢J1e1aTh 9T0?

>>> class Thing3:
def _init_ (self):
self.letters = "xyz'

IMepementas letters mpuHALTEKUT T060MY 00BEKTY Kracca Thing3, HO He caMoMy
KJaccy Thing3:

>>> print(Thing3.letters)
Traceback (most recent call Tlast):
File "<stdin>", line 1, in <module>
AttributeError: type object 'Thing3' has no attribute 'letters’
>>> something = Thing3()
>>> print(something. letters)
Xyz

4. Cospaiirte K1acc, KOTOPbIi HazbiBaeTcs Element, nmeroruii arpuby bl oGbekTa name, symbo]

n number. Cosnalite 0OBEKT 3TOTO KJIacca co 3HadeHnsaMu 'Hydrogen', 'H' u 1:

>>> class Element:
def _init_ (self, name, symbol, number):



448 Mpunoxenue [1. OTBETLI K ynpaXHeHNsM

self.name = name
self.symbol = symbol
self.number = number

>>> hydrogen = Element('Hydrogen', 'H', 1)

5. Cosmaiite cioBaph €O CAEAYIONUMHI KIIOUAMU 1 3HAYeHWSIMU: 'name' : 'Hydrogen',
"symbol': "H', 'number': 1. lasee co3maiiTe oObeKT ¢ mMeHeM hydrogen kiacca Element
C TMIOMOIIBIO 3TOTO CJIOBAPA.

Haunewm co cioBaps:

>>> el dict = {'name': 'Hydrogen', ‘symbol': 'H', 'number': 1}

I10 paboTaet, 0fHAKO HEOOXOAUMO HareyaTaTh MHOTO TEKCTa:

>>> hydrogen = Element(el _dict['name'], el dict['symbol'], el dict[ 'number'])
Y6eaumcs, uto aTo paboTaer:

>>> hydrogen.name
"Hydrogen'

OnHaKO BBI TAKKe MOKETE MHUIUAII3IPOBATH 0OBEKT HEIIOCPEACTBEHHO € IIOMOILBIO
CJI0Baps, TIOCKOJIBKY €T0 KJII0Y Names COBIAIaeT ¢ apryMeHTaMu GyHKIMu __ init
(apryMeHTbI — KJII0YEeBBIE CJIOBA PACCMATPUBAIOTCS B TJIaBe 3):

>>> hydrogen = Element(**el dict)
>>> hydrogen.name
"Hydrogen'

6. [lns xmaccaElement ompenesnte MeTo 1 ¢ MeHeM dump( ), KOTOPBIH BEIBOIUT HA 9KPaH
3Hauyenus arpubyToB oObexTa (name, symbol u number). Cosnaiite o6bekT hydrogen us
3TOTO HOBOTO OIPE/ICJCHYST U UCTIOJIBb3YiiTe MeTo 1 dump (), 4TOOBI BEIBECTH HA HKPAH
€ro aTpuOyTLHL:

>>> class Element:

def _init_ (self, name, symbol, number):
self.name = name
self.symbol = symbol
self.number = number

def dump(self):
print('name=%s, symbol=%s, number=%s' %

(self.name, self.symbol, self.number))

>>> hydrogen = Element(**el dict)
>>> hydrogen.dump()
name=Hydrogen, symbol=H, number=1
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7. Boizoute @yukimio print(hydrogen). B onpeznenennn kinacca Element uamennre uMs
MeTtosia dump Ha __str_, cosmaiite HOBBIIT 0OBEKT Nydrogen 1 3aTeM CHOBA BBI3OBUTE
metoj print (hydrogen):

>>> print(hydrogen)
<_main__.Element object at 0x1006f5310>
>>> class Element:
def _init_ (self, name, symbol, number):
self.name = name
self.symbol = symbol
self.number = number
def _str_ (self):
return ('name=%s, symbol=%s, number=%s' %
(self.name, self.symbol, self.number))

>>> hydrogen = Element(**el dict)
>>> print(hydrogen)
name=Hydrogen, symbol=H. number=1

_str_ () — 910 opuH U3 BosmeOHBIX MeTo0B Python. Myukmsa print Be3bIBaeT
Meroj oObekTa _ str (), 4ToObI IOJIYYUTh €ro CTPOKOBOE HpeacTasaeHue. Ecim
y obbekTa HeT MeTofia __ Sstr (), OH MOJIyYaeT METOJL [0 YMOJYAHUIO OT €r0 POjIU-
TeJbCKOro Knacca Object, KoTopslil Bo3BpalaeT CTpoKy HamomoOue < main . Element
object at 0x100615310>

8. Moauduuupyiite knacc Element, caenas arpubyTel name, symbol 1 number 3axpbl-
TeiME. OQTIpeiesiTe TEeTTEP, BO3BPAIIAIONINN 3HAUEH e aTPUOyTa, 7S KAKIOTO U3
HUX:

>>> class Element:
def __init_ (self, name, symbol, number):
self. name = name
self. symbol = symbol
self. number = number
@property
def name(self):
return self. name
@property
def symbol(self):
return self._ symbol
@property
def number(self):
return self. number

>>> hydrogen = Element('Hydrogen', 'H', 1)
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10.

>>> hydrogen.name
"Hydrogen'

>>> hydrogen.symbol
e

>>> hydrogen.number
1

Omnpenenute Tpu Kiracca: Bear, Rabbit m Octothorpe. [ls1 kaskmoro n3 HUX ompe/esu-
Te BCETO OJINH MeTO/T — eats (). DTOT MeTO/ I0JIKEH BO3BpaIaTh 3HaUeHus 'berries’
(s Bear), 'clover' (st Rabbit) wutm 'campers' (st Octothorpe). Cospaiite 1o
OJJHOMY OOBEKTY KasK/0I0 KJIacca U BBIBEANUTE Ha DKPAH TO, YTO OH €CT:

>> class Bear:
def eats(self):
return 'berries’
>>> class Rabbit:
def eats(self):
return 'clover'

>>> class Octothorpe:
def eats(self):
return 'campers

>>> h = Bear()
Rabbit()
Octothorpe()
>>> print(b.eats())
berries

>>> print(r.eats())
clover

>>> print(o.eats())
campers

>>>

>>>

Omnpenenute Tpu Kmacca: Laser, Claw u SmartPhone. Kaxaprit ©3 HUX MMeeT TOJIBKO
onun MeTozt — does (). On Bo3Bpataer 3uadenus 'disintegrate’ (st Laser), 'crush’
(st Claw) womm 'ring' (;ist SmartPhone). [lasee omnpeneste kiiace Robot, KOTOPBIi
COIEPKUT 110 OJTHOMY 00bEKTY KasKI0ro 13 aTux kiaccoB. Oupegennre metoz does ()
17151 Kitacca Robot, KOTOPBIN BBIBOJUT Ha 3KPaH BCe, UTO /Ieal0T €0 KOMIIOHEHTHI:

>>> class Laser:
def does(self):
return 'disintegrate’

>>> class Claw:
def does(self):
return 'crush’
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>>> class SmartPhone:
def does(self):
return 'ring'

>>> class Robot:
def _init_ (self)
self.laser = Laser()
self.claw = Claw()
self.smartphone = SmartPhone()
def does(self):
return "''I have many attachments:
.. My laser, to %s.
.. My claw, to %s.

. My smartphone, to %s.""" % (
self.laser.does()
self.claw.does(),
self.smartphone.does() )

>>> robbie = Robot()

>>> print(robbie.does())

I have many attachments:
My Taser, to disintegrate.
My claw, to crush.

My smartphone, to ring.

MaBa 7. PaboTtaem c AgaHHbIMM
npodeccMoHanbHO

1. Cospaiite crpoky Unicode ¢ umenem mystery u npucsoiite eii sHaderue '\U0001f4a9" .
BoiBeaure Ha sKkpan 3Haderue crpoku mystery. Haiianre nmst Unicode miist mystery:

>>> import unicodedata
>>> mystery = "\U0001f4a9’
>>> mystery

>>> unicodedata.name(mystery)
"PILE OF POO'

Oii-oii-oii! YTo ete y HUX TaM eCTh?

2. 3akoampyliTe CTpPOKy mystery, B aTOT pa3 ¢ ucnosbzoBanueM Kojauposkn UTF-8,
B IIePeMeHHYI0 ThIia bytes ¢ umerneM pop_bytes. BoiBequTe na akpan snauenue mnepe-
MEHHO pop_bytes:
>>> pop_bytes = mystery.encode('utf-8")

>>> pop_bytes
D" \xf0\x9f\x92\xa9'
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3. Ucnomways konuposky UTF-8, nekonupyiite mepemenuyio pop_bytes B cTpoky
pop_string. BeiBequTe Ha sKpaH 3HaueHUe IepeMeHHOl pop string. PaBHo jin oHO
3HAUYEHUIO ITepeMeHHO mystery?

>>> pop_string = pop_bytes.decode('utf-8")
>>> pop_string

>>> pop_string == mystery
True

4. 3anumimre cjenyoniee CTUXOTBOpEeHHE C ITOMOIIBIO CTapOTo CTUJIS CbOpMaTI/IpOBaHI/IH.
[ToncraBbTe cTpoku 'roast beef', "ham', "head' u 'clam' B aTy CTPOKY:

My kitty cat Tikes %s.

My kitty cat likes %s,

My kitty cat fell on his %s

And now thinks he's a %s.

>>> poem = "'

... My kitty cat likes %s,

... My kitty cat likes %s,
. My kitty cat fell on his %s
. And now thinks he's a %s.

>>> args = ('roast beef', 'ham', ‘'head'. 'clam')
>>> print(poem % args)

My kitty cat Tikes roast beef.

My kitty cat likes ham,

My kitty cat fell on his head

And now thinks he's a clam.

5. 3anuinure CJeyioliee MUCbMO 10 HOPMe ¢ MOMOIIbI0 (GOPMATUPOBAHKS HOBOTO
ctunst. CoxpaHuTe CTPOKY O/l UMeHeM letter (3TO UMS BB HCIIOJIb3yeTe B CJIeLy-
OIeM YIIPKHEHNN )

Dear {salutation} {name},
Thank you for your Tetter. We are sorry that our {product} {verbed} in your
{room}. Please note that it should never be used in a {room}, especially
near any {animals}.
Send us your receipt and {amount} for shipping and handling. We will send
you another {product} that, in our tests, is {percent}% less Tikely to
have {verbed}.
Thank you for your support.
Sincerely.
{spokesman}
{job_title}
>>> letter = '’

. Dear {salutation} {name},
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. Thank you for your Tetter. We are sorry that our {product} {verb} in your
. {room}. Please note that it should never be used in a {room}, especially
. near any {animals}.

. Send us your receipt and {amount} for shipping and handling. We will send
. you another {product} that, in our tests, is {percent}% Tess Tikely to
. have {verbed}.

. Thank you for your support.

. Sincerely,
.. {spokesman}
. {Jjob_title}

6. CoszpaiiTe cjioBapb ¢ UMEHEM 'esponse, UMEIOIIN I 3HAU€HUsI JIJIs1 CTPOKOBBIX KJII0Uei
'salutation’, 'name’, 'product’, 'verbed' (1rpolieiiee BpeMsi OT ¢JioBa Iyiaroa verb),
‘room’, ‘animals’, ‘amount", 'percent’, 'spokesman' u 'job title'. BoiBemure Ha 9KpaH
3HaueHUe TepeMeHHol letter, B KOTOPYIO MOACTABIEHBl 3HAYEHUS U3 CJIOBAPS
response

>>> response = {
‘salutation': 'Colonel",
‘name"': 'Hackenbush"',
‘product': "duck blind",
"‘verbed': "imploded",
‘room': ‘conservatory',
‘animals': 'emus',
‘amount': '$1.38",
‘percent': '1",
"spokesman': 'Edgar Schmeltz',
‘job_title': 'Licensed Podiatrist'

}

>>> print(letter.format(**response))

Dear Colonel Hackenbush,

Thank you for your letter. We are sorry that our duck blind imploded in your
conservatory. Please note that it should never be used in a conservatory,
especially near any emus.

Send us your receipt and $1.38 for shipping and handling. We will send

you another duck blind that, in our tests, is 1% Tess likely to have imploded.
Thank you for your support.

Sincerely,

Edgar Schmeltz

Licensed Podiatrist
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7. TIpu pabore ¢ TEKCTOM BaM MOTYT TIPUTOIUTLCST PETYISIPHbBIC BhIpaxkeHust. Mbl Boc-
HOJIb3YEMCST MU HECKOJIBKUMU CIIOcobaMu B ciiefyiolieM npumMepe tekcra. [lepern
Bamu cruxorBoperue Ode on the Mammoth Cheese, nanncannoe J[zxeiimcom Makut-
taiipom (James MclIntyre) B 1866 romxy Bo ciiaBy rosioBku cbipa Becom 7000 dyHTOB,
KoTopast ObLta ciesana B OHTapHO U OTIPABJIEHA B MEXK/[YHAPOHOE Iy TEIIECTBIE.
EcJivt He XOTHUTE BBOIUTD 9TO CTUXOTBOPEHUE IIETUKOM, CIIOIB3YITE CBOU JIIOOUMBII
TTOUCKOBUK U CKOTIUPYITE €T0 TEKCT B Iporpammy. Vi ckonupyiiTe ero U3 mpoeKTa
«T'yrenbeprs». HazoBute CireyoIyo cTpoKy mammoth:

>>> mammoth = "'
We have seen thee, queen of cheese,
Lying quietly at your ease,

Gently fanned by evening breeze,

Thy fair form no flies dare seize.

A1l gaily dressed soon you'll go

To the great Provincial show,

To be admired by many a beau

In the city of Toronto.

Cows numerous as a swarm of bees,

Or as the Teaves upon the trees,

It did require to make thee please,

And stand unrivalled, queen of cheese.
May you not receive a scar as

We have heard that Mr. Harris

Intends to send you off as far as

The great world's show at Paris.

O0f the youth beware of these,

For some of them might rudely squeeze
And bite your cheek, then songs or glees
We could not sing, oh! queen of cheese.
We'rt thou suspended from balloon,
You'd cast a shade even at noon,

Folks would think it was the moon
About to fall and crush them soon.

8. VmmopTupyiite MOLYID re, 9TOGBI NCTIOMB30BATh (DYHKITNH PETYIISIPHBIX BBIPAKEH T
B Python. Ucnomnnayiite dyuxmmio re. findall(), 9To6bI BLIBECTH Ha 9KPAH BCE CJIO-
Ba, KOTOPbIE HAYNHAIOTCST C GYKBBI «C».

MBI orrpe/iesnM repeMeHHyo pat /it mabyIoHa i 3aTeM Oy/1eM HCKATh TAKOH mabIoH

B CTPOKe mammoth:

>>> qmport re
>>> re = r'\bc\w*'
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10.

>>> re. findall(pat, mammoth)

['cheese', 'city', 'cheese', 'cheek', 'could', 'cheese', 'cast', 'crush']

\b 03HaUaeT, YTO HY’KHO HAYATh C TPAHUIIBI MEK/LY CJIOBOM U He cJI0BOM. Vcromb3yii-
Te TaKyl0 KOHCTPYKLMIO, YTOOBI yKazaTh Jub0 Ha Havyano, Jubo Ha KOHEIl CJ0Ba
JluTepan ¢ — 510 neppast GyKBa BCEX CJIOB, KOTOPBIE MBI UIIEM. \W O3HadYaeT JI000H
CUMBOJI CJIOBA, KOTOPOE BKJOUaeT B cebst OYKBbI, udper 1 moguepkuBanust ().
* 93HAYAET HOJIb WK OOJIbIIE TAKUX CUMBOJIOB. 1[eIMKOM 5TO BhIPasKEHUE HAXOAUT
CJIOBA, KOTOPble HAUMHAIOTCST C «C», BKJIIOYas CJIOBO C. Eciiv BbI He MCII0JIb30BAIN
MPOCTYIO CTPOKY (Y TAKUX CTPOK I CTOUT TIPSIMO TIePe]] OTKPBIBAIOIIENH KaBbIYKOIL ),
Python uarepnperupyer \b kak BO3BpaT Ha IIar U MMOUCK [0 TANHCTBEHHOU TIPUUNHE
HUYEro He HaljeT:

>>> pat = "\bc\w*'

>>> re.findall(pat, mammoth)

[]

Haiiziure Bee 4eThipexOyKBEHHBIE CJIOBA, KOTOPbIE HAUMHAIOTCST C OYKBBI «C»:

>>> pat = r'\bc\w{3}\b’

>>> re.findall(pat, mammoth)

['city"', 'cast']

Bam HysKeH mocsie[HIiA CUMBOJT \b, 4T0OBI yKa3aTh Ha KOHEIl CJI0Ba. B POTHBHOM
cJlydae BbI IIOJIyYKTe [ePBbIe ueThipe OYKBbBI BCEX CJIOB, KOTOPbIE HAUMHAIOTCS C «C»>
U IMEIOT KaK MUHUMYM 4YeTbipe OYKBBL:

>>> pat = r'\bc\w{3}"

>>> re.findall(pat, mammoth)

['chee', 'city'., 'chee", 'chee', 'coul', 'chee', 'cast', 'crus']

Haiizure Bce cioBa, KOTOPbHIE 3aKaHUMBAIOTCS Ha OYKBY «I'».

ITO yHnpakHEeHHe ¢ MOABOXOM. MBI ToJiydaeM TTPaBUIbHBIN PE3YIbTAT JIJIS CIIOB,
KOTOPBIC 3aKaHUMBAIOTCA Ha «I'»:

>>> pat = r'\p\w*r\b’
>>> re. findall(pat,mammoth)
['your', 'fair', 'Or', 'scar', 'Mr', 'far', 'For

"your', ‘'or']

OjHako pe3ysbTaThl GYAyT HE TAK XOPOIIU, €CJIF MBI TIOUIIEM CJI0BA, KOTOPBIE 3a-
KaHYMBatOTCst Ha «I»:

>>> pat = r'\b\w*1\b'

>>> re. findall(pat,mammoth)

['ATT, "11", 'Provincial', "fall']

Yo 31ech gemaer GykBocoueranue «l1»? TlaTrepH \w coBmamaeT ToIbKO ¢ GyKBaMu,
nudpamu 1 noguepkuBanusiMu, HO He ¢ arnoctpodamu ASCII. B pesysbrare BbI
yBuzure Oykpocoueranue «ll». Mbl MoxeM 06paboTaTh 9TOT KpallHuil caydaii,
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11.

lIO6aBI/IB aHOCTpO(b B CITMCOK CUMBOJIOB, C KOTOPbIMHU /IOJIKEH COBITACTb Ha60p CHUM-
BosoB. Harma TiepBasd IMOIIbITKA HE pa60TaeT:

>>> >>> pat = r'\p[\w']*1\b’
File "<stdin>", line 1
pat = r'\b[\w' J*1\b’

Python ykasbiBaeT Ha OKpeCTHOCTH OIMMOKH, HO MOJKET OTPEGOBATHCST KAKOE-TO BPEMSI,
YTOOBI yBUJIETh: OMIMOKA 3aKJTF0UAIACH B TOM, UTO CTPOKA MAOJIOHA OKPY KEHA TAKUMU JKe
arocTpoaMu — cuMBOJIAMU KaBbraku. OIMH U3 CIIOCOGOB PENTUTH ATY TIPOHIEMY —
HCITOIb30BATh YIIPABJIAIONLYIO MOCAETOBATETBHOCTD ¢ OGPATHBIM CJIETIIEM:

>>> pat = r'\b[\w\ "' J*1\b’

>>> re. findall(pat, mammoth)

['ATT", "you'Tl", 'Provincial', 'fall']

Eiile 0/1HO pelieHre — OKPY/KUTH CTPOKY IMA0TOHA IBOIHBIMU KaBbIUKAMU:

>>> pat = r"\b[\w'J*1\b"

>>> re_ findall(pat, mammoth)

['ATT", "you'11", 'Provincial', 'fall']

Hatinure Bce ciioBa, KOTOpbIE COZiEPsKaT TPH TJIaCHBIE TTIOPSI.

Haunnas c TpaHUIIbI CJIOBa, mo60e YUCI0 CUMBOJIOB CJIOBa, TPU TJIaCHbIE W Jajiee
jo6ble CHIMBOJIbI, HE ABJIAIONIHNECA I'JIaCHbIMH, 10 KOHIlA CJIOBA:

>>> pat = r'\b\w*[aeioul{3}[*aeioul\w*\b'
>>> re. findall(pat, mammoth)
['queen', 'quietly', 'beau\nIn', 'queen', 'squeeze', 'queen']

BeIrsrsiauT mpaBusibHO, 3a UCKJIIOUYEHWEeM CTPOKH 'beau\nIn'. Mbl nckamm cTpoky
mammoth resnkom. Koncrpykims [*aeiou] coBragaer ¢ JoObIMI CUMBOJIAMU, He S1B-
JIAIOIUMUCS TJIACHBIMU, BKJIIoYast \n (IIepeHOC CTPOKH, KOTOPBIH OTMeYaeT KOHell
TEKCTOBOM cTpokm). Ham HyKHO 100aBUTH €lille Koe-u4To B HaOOp MTHOPUPYEMbIX
CHMBOJIOB: \S COBITA/IAET C JIIOOBIMU CUMBOJIAMHE TIPOGETIOB, BKIIIOUAsT \N:

>>> pat = r'\b\w*[aeioul{3}[*aeiou\s\w*\b'
>>> re_ findall(pat, mammoth)
['queen', 'quietly', 'queen', 'squeeze', 'queen']

B 10T pas Mbl He HAILIK CJI0BO beau, MOATOMY HYKHO BHECTH B 1Ta0JIOH €llle OHO HC-
IIPaBJIEHKE; COBITAJICHIE C JIFOOBIM YHCJIOM (JIake HyJIEM) He TJIACHBIX MOCTIE TPEX TJ1ac-
nbix. Hamr npegbiayiumii mab/ioH Beer/ia CoBIaial ¢ OJHUM He TJIACHBIM CMBOJIOM:

>>> pat = r'\b\w*[aeiou]{3}[*aeiou\sT*\w*\b'
>>> re. findall(pat, mammoth)
['queen', 'quietly', 'beau', 'queen', 'squeeze', 'queen']
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12.

13.

14.

Uro aTo nokasbiBaer? Cpean BCEro MPOYEro, 4TO peryJiapHble BHIPAKEHNUS MOTYT
cJleJIaTh MHOTO€, HO UX MOJKET OBITh OUeHb TPY/HO HAMUCATH TPABUJIBHO.

Wcnombayiite Metoz unhex1ify st Toro, 4To6bl ipeobpa3oBaTh ATy MIeCTHAIATE-
PUYHYIO CTPOKY (CO3MAHHYIO MyTeM OOBEANHEHS IBYX CTPOK, UTO TO3BOJIIIO €ff
pa3MecTUThCS Ha CTPaHUIle) B IepeMeHHyIo Tuma bytes ¢ umenem gif:

'47494638396101000100800000000000f fffff21f9" +

'0401000000002c000000000100010000020144003b"

>>> qmport binascii

>>> hex_str = '47494638396101000100800000000000f fffff21f9" + \
*0401000000002c000000000100010000020144003b"

>>> gif = binascii.unhex1ify(hex str)

>>> Ten(gif)

42

BaifiTer, comepskaniuecs B iepeMeHHON g1 f, ONPeIesITIoT OTHOTIMKCETbHBIT TTPO3pay-
upiit GIF-daiin. Itot dhopmar gBIsSeTCS OJHUM M3 CAMBIX PACIPOCTPAHEHHBIX.
Koppexrnsriit daitn hopmarta GIF naunnaercs co ctpoku GIF89a. ABasgercst m aToT
dailr KOpPEKTHHIM?

>>> gif[:6] == b'GIF89a’
True

OG6paruTe BHUMaHNE HA TO, YTO HAM HY;KHO HCIOJIb30BaTh b, 4TOOBI yKa3aTh, 4TO
CTPOKa cocTOUT U3 6aiiToB, a He 13 cMBOJIOB Unicode. Bor MoskeTe cpaBHUTH GaiiThi
¢ GaiitaMu, HO He MOJKeTe CPABHUBATL OANTDLI I CHMBOJIBL:

>>> gif[:6] == 'GIF89a’
False

>>> type(gif)

<class 'bytes'>

>>> type('GIF89a")
<class 'str'>

>>> type(b'GIF89a")
<class 'bytes'>

[upuna daiina popmara GIF asisgercs mecTHaAIaTUONTHBIM LeJIBIM YHCIOM ¢ 00-
PATHBIM TOPSIKOM GAfiTOB, KOTOPOE HAYMHAETCST co cMertenust 6 6aiiT. Ero BbicoTa
HMeeT TaKoM e pasMep U HaunmHaeTcs co eMelenus 8 6aiit. VI3BjieKkure U BbIBEAUTE
Ha 9KpaH 9T 3HAUYEHU /Ui rtepemeHHo gif. PaBubl jin onm 1?

>>> import struct

>>> width, height = struct.unpack('<HH', gif[6:10])
>>> width, height

(1.
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naBa 8. [laHHble AO0/XHbI KyAa-TO nonagaTthb

1. TIpucsoiite ctpoky 'This is a test of the emergency text system' nepemennoii testl
U 3alUITe TTepeMeHnyIo testl B aiis ¢ umenem test . txt:

>>> test]l = 'This is a test of the emergency text system'
>>> len(testl)
43

BoT xak MOJKHO cies1aTh 9TO ¢ TIOMOIIBIO (hyHKIIME open, write u close:

>>> outfile = open('test.txt', 'wt")
>>> outfile.write(testl)

43

>>> outfile.close()

Vm MoskeTe MCTioab3oBath with n usbexars Boizosa close (Python caenaer ato 3a
Bac):

>>> with open('test.txt', 'wt') as outfile:
outfile.write(testl)

43
2. Ortxkpotite daiin test . txt u cumraiite ero comep:kumoe B cTpoky test2. Cosmnazaior
Jii cTpoku testl m test2?

>>> with open('test.txt', 'rt') as infile:
test2 = infile.read()

>>> len(test?2)

43

>>> testl == test?
True

3. CoxpaHnute cjelylomue HeCKOJIbKO CTPOK B (haiis books.csv. ObpaTure BHUMaHe
Ha TO, YTO, €CJIU TTOJISI Pa3/leICHbI 3aIISATBIMU, BAM HYKHO 3aKJIIOYUTH M0JIE B KABBIY-
KM, €CJIN OHO COJIEPKUT 3aMATYIO!

author, book
J R R Tolkien, The Hobbit
Lynne Truss,"Eats, Shoots & Leaves"
>>> text = '''author,book
. J R R Tolkien,The Hobbit
. Lynne Truss,"Eats, Shoots & Leaves"

>>> with open('test.csv', 'wt') as outfile:
outfile.write(text)

73
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4. UVcnoab3yiiTe MOzyJib CSV 1 ero MeTo1 DictReader, uToObl cunTarh cogepkumoe (aii-
Jabooks.csv B mepeMeHHy1o books. BeiBesiuTe Ha aKpaH 3HaYEHUS TepeMeHHOM books.
O6pabora jiu Metos DictReader KaBbIUKY U 3aIISIThIE B 3aT0JIOBKE BTOPOI KHUTH?

>>> with open('test.csv', 'rt') as infile:
books = csv.DictReader(infile)
for book in books:
print(book)

{'book": 'The Hobbit', 'author': 'J R R Tolkien'}
{'book": 'Eats, Shoots & Leaves', 'author': 'Lynne Truss'}

5. Coszpaiite CSV-aiii c uMeHeM books . CSV U 3aIUIIATE €r0 B CJCAYIOIINE CTPOKH:

title,author,year
The Weirdstone of Brisingamen,Alan Garner, 1960
Perdido Street Station,China Miéville, 2000
Thud!, Terry Pratchett,2005
The Spellman Files,Lisa Lutz,2007
Small Gods,Terry Pratchett,1992
>>> text = '''title,author, year
... The Weirdstone of Brisingamen,Alan Garner, 1960
... Perdido Street Station,China Miéville,2000
.. Thud!, Terry Pratchett.2005
... The Spellman Files,Lisa Lutz,2007
. Small Gods,Terry Pratchett,1992

>>> with open('books.csv', 'wt') as outfile:
outfile.write(text)

201
6. Hcnonbsyiite Momy/b sql1ite3, uTobbl cosgarh 6asy ganubix SQLite books . db 1 Tabuiry
books, conep:xatyio ciemyiorue moJist: title (text), author (text) u year (integer):

>>> import sqlite3

>>> db = sqlite3.connect( 'books.db")

>>> curs = db.cursor()

>>> curs.execute('''create table book (title text, author text, year int)''')
<sqlite3.Cursor object at 0x1006e3b90>

>>> db.commit()

7. CuwraiiTe manmbie u3 daiinga books.csv u gobaBbre UX B TabAUILY book:

>>> import csv
>>> import sqlite3
>>> ins_str = 'insert into book values(?, 7, ?)'
>>> with open('books.csv', 'rt') as infile:
books = csv.DictReader(infile)
for book in books:
curs.execute(ins_str, (book['title'], book['author'], book['year']))
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<sqlite3.Cursor object at 0x1007b21f0>
<sqlited.Cursor object at 0x1007b21f0>
<sqlited.Cursor object at 0x1007b2170>
<sqlite3.Cursor object at 0x1007b21f0>
<sqlite3.Cursor object at 0x1007b21f0>
>>> db.commit()

8. CuwuraiiTe 1 BIBeAUTE Ha 9KkpaH rpady title rabuibt book B ahaBUTHOM TTOPSIIKE:

>>> sql = 'select title from book order by title asc'
>>> for row in db.execute(sql):
print(row)

('Perdido Street Station',)
('Small Gods',)

('The Spellman Files',)

('The Weirdstone of Brisingamen',)
('Thud!"))

Ecsin BbI XOTHTE BHIBECTU Ha 9KpaH 3HadeHue title, He MOIb3YsACh KOHCTPYKIUSAMU
115t pabOTBI ¢ KOPTEKeM (KPYTJIBIMU CKOOKaMI U 3aMTON ), HOIPOOYIATE CIIeAyIONIee:

>>> for row in db.execute(sql):
print(row[0])

Perdido Street Station

Small Gods

The Spellman Files

The Weirdstone of Brisingamen
Thud!

Ecam xoTnTe mpouTHOPUPOBATH HauagbHOE CJIOBO 'The' B 3arosioBKax, BaM HYKHO
HAIUCATh elle oHy CTPoKy SQL:

>>> sql = "''select title from book order by
. case when (title Tike "The %") then substr(title, 5) else title end'"’
>>> for row in db.execute(sql):
print(row[0])

Perdido Street Station

Small Gods

The Spellman Files

Thud!

The Weirdstone of Brisingamen

9. CuuraiiTe 1 BBIBEIUTE Ha 9KPaH Bee rpadbl Tab/IIIbI bOOK B MOPsIKe 11y OIMKaIIIL:

>>> for row in db.execute('select * from book order by year'):
print(row)
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10.

11.

('The Weirdstone of Brisingamen', 'Alan Garner'. 1960)
("Small Gods', 'Terry Pratchett', 1992)

("Perdido Street Station', 'China Miéville', 2000)
('Thud!", 'Terry Pratchett'. 2005)

('The Spellman Files', 'Lisa Lutz', 2007)

YToObl BHIBECTH Ha 9KPAH BCE MOJIS KasKIOTO Psijia, MPOCTO PaslesiuTe X 3arsiToi
U IPOOETIOM:

>>> for row in db.execute('select * from book order by year'):
print(*row, sep=", ")

The Weirdstone of Brisingamen, Alan Garner, 1960
Small Gods, Terry Pratchett, 1992

Perdido Street Station, China Miéville, 2000
Thud!, Terry Pratchett, 2005

The Spellman Files, Lisa Lutz, 2007

Ucnonb3yiiTe Moy b sqlalchemy, 4TOOBI TTOAKIIOUNTLCA K Oase JaHHbIX sqlite3 bo-
oks.db, KOTOPYIO BBI TOJTBKO UTO CO3/1aTu B yripaxkHeHuu 6. Kak u B yripaxuenuu 8,
cunTaiiTe ¥ BBIBEAUTE Ha 9KpaH rpady title Tabmuiibl book B ajhaBUTHOM MOPSIIKE:

>>> qmport sqlalchemy
>>> conn = sqlalchemy.create engine('sqlite:///books.db")
>>> sql = 'select title from book order by title asc'
>>> rows = conn.execute(sql)
>>> for row in rows:
print(row)

('Perdido Street Station',)
('Small Gods',)

('The Spellman Files',)

('The Weirdstone of Brisingamen',)
('Thud!".)

Ycranosure cepsep Redis u 6ubnmoreky Python Redis (¢ momomipio koManb pip
install redis) Ha cBoii kommbiorep. Coszpaiite xem Redis ¢ umenem test, cogepkarinii
noJist count (1) mname ('Fester Bestertester'). BoiBemguTe Bce moJist xenna test:

>>> qmport redis

>>> conn = redis.Redis()

>>> conn.delete('test")

1

>>> conn.hmset('test', {'count': 1, 'name': 'Fester Bestertester'})
True

>>> conn.hgetall('test")

{b'name": b'Fester Bestertester', b'count': b'l"}
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12. ¥YBesmubre moJie count xernra test v BbIBeIUTE €T0 HA 9KPaH:

>>> conn.hincrby('test', 'count', 3)
4

>>> conn.hget('test', 'count")

b'4'

NnaBa 9. PacnyTbiBaem
BceMUpPHYIO NayTUHY

1. Ecau Bbl emie He ycranosuin Flask, cuenaiite aTo ceifuac. 1o Takske yCTaHOBUT
werkzeug, jinja2 1, BOSMOKHO, IPYTUE TTAKETHI.

2. CospaiiTe ckeJer caiita ¢ momolibio Beb-cepsepa Flask. Yoemnurecs, uto cepsep Ha-
unHaeT ¢Boto pabory 1o agpecy Localhost Ha crangaprHom mopre 5000. Ecoiu Bam
KOMITBIOTED yiKe ucnosb3yetr mopt 5000 st uero-To elie, BOCHOIBb3YHTECH APYTUM
[IOPTOM.

Tax BeirasganT daitn flaskl. py:

from flask import Flask
app = Flask(_name )
app.run(port=5000, debug=True)

[Toexasm:

$ python flaskl.py
* Running on http://127.0.0.1:5000/
* Restarting with reloader

3. Mobasbre hynkirmio home(), KOTopast 00pabaThIBAET 3aMPOCHI K IOMATITHET CTPAHUTIE.
Yxkaxxure eif Bo3BpaiaTh CTPOKy 3arpoca It's alivel.

Kaxk nam nasBatb atot (aiin, flask2.py?

from flask import Flask
app = Flask(_name )
@app.route('/")
def home():

return "It's alive!"”
app. run(debug=True)

3aryCcTuM cepBep:

$ python flask2.py
* Running on http://127.0.0.1:5000/
* Restarting with reloader

Haxomer, mosrydm JOCTyII K JoMaliHeil crpanuiie yepes opaysep, HTTP-niporpammbi
KOMaHIHOU CTPOKY Bpojie curl, mim wget, nnm maxe telnet:

$ curl http://localhost:5000/
It's alive!
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4.

Cospaiire mabi0H /14 jinja2, KOTOPbIii HazbiBaeTcst home . Nt U COAEPIKUT CIIAY IO
KOHTEHT:

I'm of course referring to {{thing}}, which is {{height}} feet tall and {{color}}.

Cospaiite nanky templates u daiir home.html, cogepskanmuit mokazanxoe. Ecom Bar
cepsep Flask Bce eme paboraet mocsie 3amycka mpeibymnx IPUMeEpPOB, OH 06HAPY-
JKUT HOBBINM KOHTEHT U IT€PE3aIyCTUTCS.

Momudurmpyiite byHKimro home( ) Baiero cepsepa, “To0bI OHA UCIIOJIb30BAA MIA0JIOH
home.html. Ilepenaiite eit Tpu napamerpa iy Komanabl GET: thing, height u color.

[Tepen Bamm daitr flask3. py:

from flask import Flask, request, render template
app = Flask(__name )
@app.route('/")
def home():

thing = request.values.get('thing")

height = request.values.get( 'height')

color = request.values.get('color")

return render_template('home.html",

thing=thing, height=height, color=color)

app.run(debug=True)

IlepeiinnTe B cBOEM KJIUEHTE 1O CIACAYIONIEMY aIpecy:
http://locathost:5000/?thing=0ctothorpe&height=7&color=green
Bt noskHaB yBUIETD CleAyToIIee:

I'm of course referring to Octothorpe, which is 7 feet tall and green.

Fhaesa 10. Cucrembl

1.

3anumure TeKyIIIe JaTy 1 BpeMsI Kak CTPOKY B TEKCTOBBIH hait today . txt:

>>> from datetime import date

>>> now = date.today()

>>> now_str = now.isoformat()

>>> with open('today', 'wt') as output:
print(now_str, file=output)

>>>

Bmecto (pyHKImM print Bbl MOLJI ObI HCIIOJIB30BATH CTPOKY Bpoze output .write(now str).
Vcnosb3oBatme GyHKIUHU print 106aBIIsieT CUMBOJ TIEPEBO/IA CTPOKU B KOHIIE.
[IpouTwTe TekcToBLIH haiin today . txt u pasamecTuTe faHHbBIE B cTPOKe today string:
>>> with open('today', 'rt') as input:

today_string = input.read()

>>> today string
'2014-02-04\n"
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3. PasGepure gaTy us cTpoku today string:

>>> fmt = "%Y-%m-%d\n’
>>> datetime.strptime(today string, fmt)
datetime.datetime(2014, 2, 4, 0, 0)

Ecuin BbI 3anvcasiy ToT CUMBOJI HOBOM CTPOKH B (halis1, BaM HYKHO, YTOOBI OH COBIIAJ
€O CTPOKO# hopmara.

4. BbiBepuTe HA 9KpaH CIIUCOK (DAIOB TEKYIIEN TATTKH.

Ecn Bama TexyImas marnka Ha3biBaeTcst ohmy I co/iep:KuT TpH (haiiaa ¢ UMeHaMu 1o
Ha3BaHUSM KMBOTHBIX, KO/l MOXKET BBITJISZCTD TaK:

>>> import oS
>>> 05 listdir('.")
['bears', 'lions'., 'tigers']

5. BoiBemnTe Ha 9KpaH CMUCOK (hallJIOB POAUTENHCKON MMAITKH.

Ecau popurenbekas mamka comepskuT 8a daiiia U TEKYIIYIO MamKy ohmy, Ko MOXKeT
BbITVIA/IETDb TaK:

>>> import o0s
>>> 0s. Tistdir('..")
[‘ohmy', 'paws', 'whiskers']

6. Wcmosab3ayiite Moy b multiprocessing, 4To6bl co3aTh TP OTAEJIBHBIX [TPOIIECCA.
3acraBbTe KaxK/IbIi U3 HUX JKIATh CyYaitHOE KOJIMYeCTBO CEeKYH/T (OT O/THOM J10 TIATH ),
BBIBECTHU TEKYIIIEE BPEMSI U 3aBEPIIATH PaboTYy.

CoxpanuTe aToT aiin mog umenem multi_times.py:

import multiprocessing
def now(seconds):
from datetime import datetime
from time import sleep
sleep(seconds)
print('wait', seconds, 'seconds, time is', datetime.utcnow())
if _name  =="'_ main_":
import random
for n in range(3):
seconds = random.random()
proc = multiprocessing.Process(target=now, args=(seconds,))
proc.start()
$ python multi_times.py
wait 0.4670532005508353 seconds, time is 2014-06-03 05:14:22.930541
wait 0.5908421960431798 seconds, time is 2014-06-03 05:14:23.054925
wait 0.8127669040699719 seconds, time is 2014-06-03 05:14:23.275767
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7. Cospaiite 00beKT date, cogeprKalluil 1aTy Ballero poxkKIeHusl.
[Ipenmosnoxxum, Bl poauuch 14 aprycra 1982 rona:

>>>my day = date(1982, 8, 14)
>>> my_day
datetime.date(1982, 8, 14)

8. B kakoii jieHb Hejies I Bbl POJIUIIUCH?

>>> my day.weekday()

5

>>> my_day.isoweekday()
6

Jlong weekday () 3HaueHue 7151 TIOHEIEIBHUKA paBHO 0, a 17151 BocKpecenbst — 6. [
(ynximm isoweekday () 3HaYeHME /7151 TOHEIETbHUKA PABHO 1, a /17151 BOCKPECEHbS — /.
TTosTOMY UCKOMBIiT IeHb — cy600TA.

9. Korza Bam 6yaer (vn yske 66110) 10 000 gHeii ot pomy?

>>> from datetime import timedelta

>>> party day = my day + timedelta(days=10000)
>>> party day

datetime.date(2009, 12, 30)

Ecam o10 6611 Banr JEHD POXKAEHM, Bbl, BOSMOXHO, ITPOITYCTUJIN €I1€ O/IUH ITOBOJ
IIOBECEJIUTbHCA.

MnaBa 11. KOHKypeHUUA U CeTn

1. Ucnoabsyiite 00beKT Kiracca socket, uToObl peasnsoBarh cyk0y, COOGIIAIONIYIO
Tekylee Bpemsi. Koryia KJimeHT oTipasJsieT Ha cepBep CTPOKY 'time', BepHUTE TEKY-
e J1aTy u Bpems kak ctpoky [SO.

Bot tak MmoxxHO Hanrcars cepsep udp_time server.py:

from datetime import datetime
import socket
address = ('localhost', 6789)
max_size = 4096
print('Starting the server at', datetime.now())
print('Waiting for a client to call.")
server = socket.socket(socket.AF_INET, socket.SOCK_DGRAM)
server.bind(address)
while True:
data, client addr = server.recvfrom(max _size)
if data == b'time":
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now = str(datetime.utcnow())

data = now.encode('utf-8")

server.sendto(data, client_addr)

print('Server sent', data)
server.close()

A tak — xsiment udp_time client.py:

import socket
from datetime import datetime
from time import sleep
address = ('localhost', 6789)
max_size = 4096
print('Starting the client at', datetime.now())
client = socket.socket(socket.AF_INET, socket.SOCK DGRAM)
while True:
sleep(b)
client.sendto(b'time", address)
data, server addr = client.recvfrom(max size)
print('Client read', data)
client.close()

ST momecTi BbI30B sleep(5) B BepXHEN 4acTH IIUKJIA KIUEHTa, YTOObI ¢1e1aTh 0OMeH
JMAHHBIME MeHee ObICTPBIM. 3aIlyCTUTE CEPBEP B OHOM OKHE:

$ python udp_time_server.py
Starting the server at 2014-06-02 20:28:47.415176
Waiting for a client to call.

3arycTuTe KJIUEHT B JIPYTOM OKHE:

$ python udp_time client.py
Starting the client at 2014-06-02 20:28:51.454805

Yepes 5 ceKyHI BBl HAUHETE BUAETH COOOTIEHHS B 060X OKHAX. Tak BBITIISIIT mep-
BBIe TPU CTPOKH OT cepBepa:

Server sent b'2014-06-03 01:28:56.462565'
Server sent b'2014-06-03 01:29:01.463906"
Server sent b'2014-06-03 01:29:06.465802"

A Taxk — TIepBbI€ TPU CTPOKU OT KJIMEHTA:

Client read b'2014-06-03 01:28:56.462565'

Client read b'2014-06-03 01:29:01.463906'

Client read b'2014-06-03 01:29:06.465802"

O06e 9111 IIPOrpaMMBbI PabOTAIOT BEYHO, TOITOMY BaM HY’KHO 3aBEPIIATh UX BPYUHYIO.
2. Ucnombayiite coketsr ZeroMQ REQ 1 REP, 4TOOBI CIeTaTh TO JKe CaMoe.

Tak BoiTsanuT aiin zmg_time server.py:

import zmq
from datetime import datetime
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host = '127.0.0.1"
port = 6789
context = zmq.Context()
server = context.socket(zmg.REP)
server.bind("tcp://%s:%s" % (host, port))
print('Server started at', datetime.utcnow())
while True:
# MWait for next request from client
message = server.recv()
if message == b'time':
now = datetime.utcnow()
reply = str(now)
server.send(bytes(reply, 'utf-8'))
print('Server sent', reply)

A tak — zmq_time client.py:

import zmg
from datetime import datetime
from time import sleep
host = '127.0.0.1"
port = 6789
context = zmq.Context()
client = context.socket(zmq.REQ)
client.connect("tep://%s:%s" % (host, port))
print('Client started at', datetime.utcnow())
while True:
sleep(b)
request = b'time’
client.send(request)
reply = client.recv()
print("Client received %s" % reply)

J11 TTPOCTBIX COKETOB BaM HY>KHO CHavasia 3anmyctuth cepsep. C momorpio ZeroMQ
BBI MOJKETE 3aITyCTUTH MEPBBIM KaK KJIUEHT, TAK 1 CEPBEP:

$ python zmq_time server.py
Server started at 2014-06-03 01:39:36.933532
$ python zmg_time client.py
Client started at 2014-06-03 01:39:42.538245

Yepes 15 ceKyH/I BbI JOJZKHBI YBUIETH COOOIIEHMSI OT CEPBEpPa:

Server sent 2014-06-03 01:39:47.539878
Server sent 2014-06-03 01:39:52.540659
Server sent 2014-06-03 01:39:57.541403

It CTPOKH BbI JOJIKHBI YBUIETDH B COO6H_[6HI/H/I OT KJIMEHTA:

Client received b'2014-06-03 01:39:47.539878"
Client received b'2014-06-03 01:39:52.540659"
Client received b'2014-06-03 01:39:57.541403"
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3. TlompoGyiite caearh TO e caMoe ¢ IOMOIIbio XMLRPC.
Cepsep xmlrpc_time_server.py:

from xmlrpc.server import SimpleXMLRPCServer
def now():

from datetime import datetime

data = str(datetime.utcnow())

print('Server sent', data)

return data
server = SimpleXMLRPCServer(("Tocalhost", 6789))
server.register_function(now, "now")
server.serve_forever()

N xmmenT xmlrpc_time client.py:

import xmlrpc.client
from time import sleep
proxy = xmlrpc.client.ServerProxy("http://Tocalhost:6789/")
while True:
sleep(5)
data = proxy.now()
print('Client received', data)

3aryctum cepBep:
$ python xmlrpc_time_server.py
3aIyCcTUM KJIUEHT:
$ python xmlrpc time client.py

[Momosxaute pumepHo 15 cexkynn. Tax BBITJISAAAT IepBbie TP CTPOKH OT CEPBEPA:

Server sent 2014-06-03 02:14:52.299122
127.0.0.1 -- [02/Jun/2014 21:14:52] "POST / HTTP/1.1" 200 -
Server sent 2014-06-03 02:14:57.304741
127.0.0.1 -- [02/Jun/2014 21:14:57] "POST / HTTP/1.1" 200 -
Server sent 2014-06-03 02:15:02.310377
127.0.0.1 -- [02/Jun/2014 21:15:02] "POST / HTTP/1.1" 200 -

A Tak — TepBBIe TPU CTPOKH OT KINEHTA!

Client received 2014-06-03 02:14:52.299122
Client received 2014-06-03 02:14:57.304741
Client received 2014-06-03 02:15:02.310377

4. Boamoskno, BbI BUjIenn anu3o;1 tesecepuadia I Love Lucy, B kotopom Jliocu u Jresnb
paborarT Ha MOKOMaAHOM (habpuke (aT0 Kaaccuka). [Tapouka craja OTCTaBaTh,
KOT/Ia JIMHYS KOHBelepa, KOTOPas HAPABJISIA K HUM Ha 00paboTKy KOHMEeTHI, Ha-
gasa paboTats etie 6bicTpee. Hamuimmte CHMYJISATINIO, KOTOPAST OTITPABJISIET Pa3HbIe
TUIB KOHbeT B crmcok Redis, n kameHT Lucy, KOTOPBIH feraeT 6I0KUPYIOIIHe BbI-
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TaSKUBaHus U3 crvcka. Eif HyskHO 0,5 cekyHibl, 4uTo6BI 06paboTaTh O/HY KOHbETY.
BoiBenuTe Ha aKpaH BpeMs U TUIT KaK 101 KOH(METBI, KOTOPYIO MOJIYYUT Lucy, a TaK:Ke
KOJIMYECTBO HeOOPABOTaHHBIX KOH(ET:

redis_choc_supply.py nepenaer GECKOHEUHOE KOJTUYECTBO KOH(DET:

import redis

import random

from time import sleep

conn = redis.Redis()

varieties = ['truffle', 'cherry', 'caramel', 'nougat']
conveyor = 'chocolates’

while True:
seconds = random.random()
sleep(seconds)

piece = random.choice(varieties)
conn.rpush(conveyor, piece)
redis_lucy.py MOXKET BBITJIAJCTD TaK:

import redis
from datetime import datetime
from time import sleep
conn = redis.Redis()
timeout = 10
conveyor = 'chocolates’
while True:
sleep(0.5)
msg = conn.blpop(conveyor, timeout)
remaining = conn.llen(conveyor)
if msg:
piece = msg[1]
print('Lucy got a', piece, 'at', datetime.utcnow(),
", only', remaining, 'left")

3anycrure ux B amobom opszake. ITockonbky Jliocu TpebyeTcs moiCeKyHAbL ISt
00pabOTKU KasK10il KOH(ETHI 1 OHU TOSIBJISIFOTCS B CPEIHEM KasK/Ible TIOJICEKYH/IBI,
9TO CTAHOBUTCS MMOXO0’Ke Ha TOHKY. YeM paHblIIle BbI 3aITyCTUTE KOHBElep, TeM OoJiee
CJIOJKHOT czienaere Ku3Hb Jlocu:

$ python redis choc_supply.py&
$ python redis_lucy.py

Lucy got a b'nougat' at 2014-06-03 03:15:08.721169 . only 4 left
Lucy got a b'cherry' at 2014-06-03 03:15:09.222816 , only 3 left
Lucy got a b'truffle’ at 2014-06-03 03:15:09.723691 , only 5 left
Lucy got a b'truffle' at 2014-06-03 03:15:10.225008 , only 4 left
Lucy got a b'cherry' at 2014-06-03 03:15:10.727107 . only 4 left
Lucy got a b'cherry' at 2014-06-03 03:15:11.228226 , only 5 left
Lucy got a b'cherry' at 2014-06-03 03:15:11.729735 , only 4 left
Lucy got a b'truffle' at 2014-06-03 03:15:12.230894 , only 6 left
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Lucy got a b'caramel’ at 2014-06-03 03:15:12.732777 , only 7 left
Lucy got a b'cherry' at 2014-06-03 03:15:13.234785 | only 6 left
Lucy got a b'cherry' at 2014-06-03 03:15:13.736103 , only 7 Teft
Lucy got a b'caramel' at 2014-06-03 03:15:14.238152 , only 9 left
Lucy got a b'cherry' at 2014-06-03 03:15:14.739561 ., only 8 Tleft

bemnas Jlocu.

5. Wcnomabayiite ZeroMQ, uTo6bl my6IMKOBATH CTUXOTBOPEHUE U3 YIPAKHEHUS 7
IJIaBbI 7 110 OZIHOMY CJI0BY 3a pas. Hanuinutre norpeburensa ZeroMQ, kotopbiii Oyaer
BBIBOJIUTD Ha 9KPaH Kaxoe CJI0BO, HaunHalouleecs ¢ riaacHoil. Hanumure apyroro
MOTpeGUTEIST, KOTOPHIH GyIET BEIBOANUTD BCE CI0BA, COCTOSITIIE U3 TATH GYKB. 3HAKH
MIPEeNMHAHNS UTHOPUPYHTE.

Tak BbITIIAUT cepBep, poem pub.py, KOTOPBIN OTHIUIIBIBAET 110 OJJHOMY CJIOBY CTH-
XOTBOPEHWUSI U IyOINKYET €ro B TeMY VOwe1s, €CJIi OHO HAYMHACTCS C TIIACHOH, U B TEMY
five, ecoiu coctout u3 msaTu 6ykB. HeKOTOPBIE CT0BA MOTYT OKA3aThCs B 0OEHX TeMaX,
HEKOTOPbIe — HU B OJTHOM:

import string

import zmg
host = '127.0.0.1"
port = 6789

ctx = zmqg.Context()
pub = ctx.socket(zmq.PUB)
pub.bind('tcp://%s:%s"' % (host, port))
with open('mammoth.txt"', 'rt') as poem:
words = poem.read()
for word in words.split():
word = word.strip(string.punctuation)
data = word.encode('utf-8")
if word.startswith(('a','e',"1",'0","'u","A","'e" ., "1",'0",'u")):
pub.send multipart([b'vowels", datal)
if Ten(word) == 5:
pub.send multipart([b'five', datal)

KimenT poem_sub. py ojimuchBaeTcs Ha TeMbl vowe 1S 1 T1ve M BBIBOAWT HA 9KPaH TeMy
1 CJIOBO:

import string

import zmg
host = '127.0.0.1"
port = 6789

ctx = zmg.Context()

sub = ctx.socket(zmg.SUB)
sub.connect("tep://%s:%s' % (host, port))
sub.setsockopt (zmg.SUBSCRIBE, b'vowels")
sub.setsockopt (zmq.SUBSCRIBE, b'five')
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while True:
topic, word = sub.recv_multipart()
print(topic, word)

Ecyi BBI 3aITyCcTUTE 3TH MIPOTPAMMBbI, OHU He OyayT paboTaTh, XOTST KO BBITJISAT
XopoIio. Bam HY:KHO ITpoYnTaTh PYKOBOACTBO ZeroMQ, uTo6bI y3HATD 0 mpobiemMe
Me/IJIEHHOTO TIPHCOEANHUBIIETOCS: IA’Ke €CIIU BBl 3AITyCTUTE KJINEHT PAaHbIIle CepBepa,
cepBep HauHET OTHPABJISITD JaHHbBIE CPa3y MOCJE 3allyCKa, a KIUEHTY MoTpebyeTcst
HEKOTOPOE BPeMsl, YTOOBI MOAKITIOUUTHCA K cepBepy. Eciiu BbI mybnkyere coobIeHvst
IIOCTOSTHHBIM IIOTOKOM U He 33/[yMbIBa€TeCh O TOM, KOIJIa K BaM ITO/IKJIIOYAIOTCS MOJI-
MACYWKH, 9TO He Tpobsema. Ho B 9TOM cirydae MOTOK TaHHBIX HACTOIBKO KOPOTKHIA,
YTO OH 3aKaHUMBAETCS eTlfe /IO TOTO, KaK TOAMICINK YCIIeeT MOPTHY Th.

IIpocreiinmii cnocod NCIIPaBUTh 9TO — 3aCTABUTh IIyOIMKATOPA IIPOILYCTUTH CEKYH-
J1y TocJie BbI30Ba MeTozia bind() U 10 TOTO, KaK OH HAYHET OTIIPABJIATH COOOIEHMSI.
Hasosewm aty Bepcuto poem pub_sleep.py:

import string
import zmq
from time import sleep
host = '127.0.0.1°
port = 6789
ctx = zmq.Context()
pub = ctx.socket(zmq.PUB)
pub.bind('tcp://%s:%s' % (host, port))
sleep(1)
with open('mammoth.txt"', 'rt') as poem:
words = poem.read()
for word in words.split():
word = word.strip(string.punctuation)
data = word.encode('utf-8")
if word.startswith(('a','e',"1",'0",'u","A",'e","1",'0",'u")):
print('vowels', data)
pub.send multipart([b'vowels', datal)
if len(word) == 5:
print('five', data)
pub.send multipart([b'five', datal)

3arnycrure TTOANUCYNKA, 2 3aTeM U COHHOTO TyOJIMKaTOpa:

$ python poem sub.py
$ python poem pub_sleep.py

Temneps y HOAIMCUNKA ECTH BPEMsI Ha TO, YTOOBI [IOTYYUTh COOOLIEHMSI [0 BHIOPAHHBIM
TeMaM. Tak BBITJISA/IAT EPBbIE CTPOKU BBIXOIHON MH(MOPMAIUH:

b'five' b'queen’

b'vowels' b'of’
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b'five' b'Lying’
b'vowels' b'at’
b'vowels' b'ease’
b'vowels' b'evening'
b'five' b'flies’
b'five' b'seize'
b'vowels' b'ATT"
b'five' b'gaily’
b'five' b'great’
b'vowels' b'admired’
Ecm BBl He MoskeTe 106aBUTh BBI30B Sleep() B KO/ MyOJMKAaTOPa, Bbl MOYKETe CUHXPO-

HUBUPOBATH MyOJMKATOPA U IOAIICYNKA ¢ IIOMOLIBIO cOKeToB REQ 1 REP. IIpumMepsr
(aiinos publisher.py u subscriber.py Bbl MoeTe Haiitu Ha GitHub.
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Bot undopmaiing, KoTopas, Ha/leloCh, OKAXKeTCs BaM I0JIe3HOM.

NMpuopuTteT onepaTtopos

Ira rtabiuia — peMUKC opUIMATbHON TOKYMEHTAIlMK 0 propuTeTax st Python 3,
OTIEPATOPHI C CAMBIM BBICOKUM ITPHOPUTETOM HAXOATCS HABEPXY.

OnepaTop OnucaHue n npumepbl

[vl, 0], {vy, ) (kv L3 (L) CoszpaHue nnu BKJIKOYEHME Cnncka/MHOXKeCTBa/cnoBapsi/
reHepaTopa, BblpaXXeHWe B ckobkax

seq[n] seq[n:m], func (args..), |WHaekc, pasbueHune, BbI30B yHKLUMM, CCblIKa Ha aTpubyT
obj .attr

*x DKCMOHeHTa

'+'%, -'X, '~'X 3HaKv «Mac» U «MUHYC», butoBoe HE

*1, 1], % YMHOXeHWe, iIeneHue C NnaBatoLLei TOUKON, LenoYncneH-
HOe AeneHvie, HaroMuHaHve

+, - CnoxeHwe, BbluMTaHue

<<, >> BWUTOBbLIN CABWI BNPaBo MW BNEBO

& Bbutosoe U

| Butosoe UJN

in, not in, is, is not, <, <=, >, >=, I=, |llpoBepka Ha YNEHCTBO 1 PaBEHCTBO

not x byneso (nornuyeckoe) HE
and Byneso U

or Byneso WA

if ... else YCcnoBHoe BblpaXkeHne

lambda Nambpa-BbipaxeHne
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CtpokoBble MeToAbl

Python npeasaraer ctpokoBbie MeTOABI (MOTYT OBITh HCIIOJb30BAHbI C JIOOBIM 00b-
€KTOM Str) m MOIyJib String, comepskaniuii moje3neie onpeaenenus. Bocromabayemest
MIPOBEPOYHBIMU [TEPEMEHHBIMU:

>>> g = "OH, my paws and whiskers!"
>>>t ="I'm late!"

U3MeHeHMe perncrpa

>>> s capitalize()

‘Oh, my paws and whiskers!'
>>> s Tower()

‘oh, my paws and whiskers!'
>>> 5. swapcase()

‘oh, MY PAWS AND WHISKERS!'
>>> s title()

'Oh, My Paws And Whiskers!'
>>> 5 upper()

"OH, MY PAWS AND WHISKERS!'

Mouck

>>> 5 count('w")
2
>>> 5 find('w")

>>> 5 index('w')

>>> s rfind('w")

16

>>> s rindex('w")

16

>>> 5 startswith('OH")
True

N3MeHeHue

>>> "' join(s)
'OH, my paws and whiskers!'

>>> ' ' join(s)
‘OH, my paws and whiskers!
>>> ' ' join((s, t))

"OH, my paws and whiskers! I'm Tate!"
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>>> s Tstrip('HO")
", my paws and whiskers!'
>>> s replace('H", 'MG")
‘OMG, my paws and whiskers!'
>>> 5 rsplit()
['OH,", 'my', 'paws', 'and', 'whiskers!']
>>> s rsplit(" ', 1)
['OH, my paws and', 'whiskers!']
>>> 5. split()
['OH,", 'my', 'paws', 'and', 'whiskers!']
>>> s split(" ")
['OH,", 'my", 'paws', 'and', 'whiskers!']
>>> 5 splitlines()
['OH, my paws and whiskers!"']
>>> s strip()
"OH, my paws and whiskers!'
>>> 5 strip('s!")
‘OH, my paws and whisker'

dopMmaTupoBaHue

>>> 5. center(30)

OH, my paws and whiskers!
>>> 5 _expandtabs()
‘OH, my paws and whiskers!'
>>> 5. 1just(30)
‘OH, my paws and whiskers!
>>> 5 rjust(30)

OH, my paws and whiskers!'

Tvn CTpoKMU

>>> 5 jsalnum()
False

>>> s jsalpha()
False

>>> 5 isprintable()
True

>>> 5 istitle()
False

>>> s jsupper()
False

>>> 5 jsdecimal()
False

>>> 5 jsnumeric()
False
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ATpnbyTtbl moayns string

CymeCTByIOT anI/I6YTbI KJIaCcCa, KOTOPbI€ UCITOJIb3YIOTCA KaK Ollpe/ieyIeHe KOHCTAHT.

ATpubyT Mpumep
ascii_letters ‘abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ '

ascii_lowercase | 'abcdefghijkimnopgrstuvwxyz'
ascii_uppercase |'ABCDEFGHIJKLMNOPQRSTUVWXYZ'

digits '0123456789'

hexdigits '0123456789abcdefABCDEF

octdigits '01234567'

punctuation ""#S%R\'()*+,-. 5 <=>2@[\]_\{| 3~

printable ""0123456789abcdefghijkimnopgrstuvwxyz' + 'ABCDEFGHIJKLMNOPQRSTUVWXYZ'

+ "1"#$%&\'()*+,-./:;<=>2@[\]*_{|}~" + " \t\n\r\x0b\x0c'
whitespace "\t\n\r\x0b\x0c'
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