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BBeaoeHue

ITa KHWUTA TIO3HAKOMUT Bac € A3BIKOM TIporpamMuposanust Python. Ouna npennasnayena
JUISE HAYMHAIOIMX TPOTPAMMUCTOB, HO JIasKe eCJIM BbI Y7Ke MICAJIU IIPOTPAMMBbI U XOTHUTE
Jtb 106aBuTh Python k criMcKy 0CTYIHBIX BaM sI3bIKOB, 31aHue «I[Ipoctoii Python.
COBpeMeHHbII;JI CTIJIb ITPOTPAMMHPOBAHMA» TIOMOKET B 9TOM.

Kuura npezcrasisier co00il HETOPOIIIMBOE BBEJIEHNE, KOTOPOE MOCTEIEHHO IIPOBE/ET
BAaC OT OCHOB K MHOKECTBY GoJiee yriyOueHHbIX TeM. S MCroib30Baj cMech CTUIIEl
yueOHUKA U TTOBAPEHHON KHUTH, YTOOBI 110 0uepe/i 00bsICHUTD HOBbIE TEPMUHBI U HICH.
Ko, HanncanHbIN Ha s13bIKe Python, BKJFOUEH fake B caMble TIEPBbIE TIABBI.

HECMOTpH Ha TO YTO KHUTA OPUEHTHUPOBAaHA Ha HAYMHATOMINX ‘{I/ITaTeJIeI;JI, s BKIIIOYNJT
B Hee TeMbl, KOTOPble MOTYT MOKAa3aThCsA CJAOKHBIME, Bpoje 0a3 manubix NoSQL wim
6ubamorek mepenaun coobiienuii. S BpIGpa UX MOTOMY, YTO OHUM MOMOTYT PEliUuTh
MHOTHUe HpO6JIeMBI JIyd1iIe, 4eM CTaHZaPpTHBIC TIPUEMDBI. Bor 3arpy3uTe n YCTaHOBUTE T€
BHemrHue nakersl Python, KOTOpbIe TPUTOSITCST, KOT/Ia «<BCTPOEHHBIE DaTapeiiKu» He 11o-
JOMAYT /715t Batero npuokenus. [Ipo6oBaTh 4TO-TO HOBOE BECEIO.

S TaksKe BKITIOUKJI B KHUTY HECKOJIBKO IIPUMEPOB TOTO, YETo JieJIaTh He HY3KHO, 0CO-
GEHHO ecJi BhI ke paboTaiu ¢ IPYTUMHU S3bIKaMI POTPAaMMUPOBAHUS 1 MBITAETECH
AN TUPOBATh UX CTUJIb Ji7ist Python. He Gyy yTBep:KIaTD, YTO SI3BIK IPOTPAMMHUPOBa-
Hust Python ugeaneH, — mpocTo MOKaxy BaM, 4ero cJaeayer U30erarsb.

MHorpa s 6yay aenatb nofobHble BPe3KM, KOra YTO-TO MOXET 6bITb HEMOHSTHO MW Xe Cylie-
CTBYeT 6osiee MUTOHCKMI Cnocob caenath 3To.

Ayautopus

ITa KHHATA TIPUTOAUTCA BCEM, KTO 3aMHTEPECOBAH B U3YyYECHUU IMOTEHI[MAJIDbHO CaMOTO
TIOITYJIAPHOTO A3bIKa ITPOTPAMMUPOBAHNA, HE3aABUCUMO OT TOTO, U3YyYaJiu JIX BbI /IPyTrue
SA3BIKN IPOTPaMMUPOBAHNA paHee.

KpaTtkoe onucaHue

B mepBbIxX ceMu TJiaBax 00bsICHSIOTCS OCHOBBI sI3bIKa TIporpaMmupoBanist Python, nx
HY’KHO YWUTATh 110 MOPSAAKY. B mocieayonux riiaBax 110Ka3blBaeTCsl, KaK A3bIK 11PO-
rpammvupoBatust Python ncrosb3yercst B ompesie/ieHHbIX 061aCTsIX, TakuX Kak VHTepHer,
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6a3bl TaHHBIX, CETH U T. [I., ©X MOXKHO YHUTATh B TIOOOM MOPsi/iKe. B TepBLIX Tpex mpu-
JIOKEHUSIX JIEMOHCTPUPYETCSI IPUMEHEHHE sI3bIKa mporpaMmupoBanust Python B uc-
KyccTBe, 6usHece u Hayke. Jlaee BbI y3Haere, Kak yctaHoBUTh Python 3, ecaint y Bac ero
HeT. [Tocsie 3Toro uayT OTBETHI K YIIPA)KHEHUAM, PACIIONOKEHHBIM B KOHIIE KasK/[0M I1a-
BBI, a 3aT€M HECKOJIBKO TIOJIE3HBIX CITUCKOB.

I'maBa 1. IIporpaMMbl MOX0XHN Ha PYKOBOJICTBA 110 BS3aHUIO HOCKOB WJIH JKapKe
kaprorntku. C MOMOTIIO peabHBIX MPOTPaMM, HATHCAHHBIX Ha s3bike Python, gemon-
CTPUPYIOTCST CHHTAKCHUC SI3BIKA, €70 BO3MOKHOCTU U CIIOCOOBI TPUMEHEHMSI B PEATTbHOM
mupe. [pu cpasrennu Python we mpourpbiBaeT APyTruM sI3bIKaM, HO OH He HEAJICH.
Bouee crapas Bepcus Python (Python 2) yerymaer mecro Gosee HoBoii (Python 3).
Ecsmm y Bac ycranossied Python 2, yeranosute Ha cBoii Komiibtorep Python 3. Bocmosib-
3yHTeCh MHTEPAKTUBHBIM HHTEPIIPETATOPOM, YTOOBI CAMOCTOSITENLHO 3AITyCTUTD MTPH-
MepBbI M3 9TOI KHUTH.

I'naBa 2. B 27T0if T71aBe MOKA3bIBAIOTCS MPOCTEHIINE TUTIBI IAHHDIX, TIPUMEHSEMbIE
B sI3BIKE TTpOrpaMMupoBanust Python: GysieBbr mepeMeHHbIe, TeTble YHCIIa, YICTa ¢ TTa-
BAIOIIEH TOYKOM M TEKCTOBBIE CTPOKHU. BbI TakKe M3yduTe MPOCTEHITYI0 MATEMATUKY
U TEKCTOBbIE OTIEPATIH.

T'naBa 3. Mbl pacCMOTPUM BCTPOEHHBIE CTPYKTYPbI IAHHBIX H0Jiee BBICOKOTO YPOBHST:
CTTUCKH, KOPTEKH, CTOBAPU 1 HaGOPbL. Bbt yiere mMob30BaThCSI ITUME THITAMH JIAHHBIX,
KaK KOHCTPYKTOPOM Lego, uToOBI co3/1aBaTh GoJiee CJIOKHBIE CTPYKTYPBI. Bbl HAyunTech
MIPOXOJUTH TI0 HUM C ITOMOIITBIO UMepamopos N CHUCKOBLIX BKII0UEHULL.

InaBa 4. 31ech Bl Oyjziere CIjieTaTh CTPYKTYPBI JaHHBIX U3 MPEABIAYIIUX TJIaB CO
CTPYKTYPaMU KO/, YTOOBI BHITIOIHATE CpaBHEHHUE, BRIOOPKY WU MTOBTOPEHIE OTIEPAITHIA.
Bbl y3HaeTe, Kak yIIakOBBIBATH KO/ B (DYHKIUU U 06pabaThIBATh OMMUOKHU C TOMOIIHIO
HCKJIIOYEeHU .

InaBa 5. B 9701l T71aBe MOKa3bIBAETCsI, KaK TePelTH K GoJiee KPYITHBIM CTPYKTYpaM
JTAHHBIX: MOIYJISIM, TTAKeTaM W IporpaMMaM. Bbl y3HaeTe, T/ie MOKHO Pa3MeCTHTb KOJI
U JIaHHbIE, BBECTU U BBIBECTHU JIaHHbBIE, 00Pab0TATh PA3JINUHBIE BADUAHTHI U UCCJIEYETe
cragapTHyto 6ubsmorexy Python.

TnaBa 6. Ecyivt BbI yoke 3aHUMAINCH 00bEKTHO-OPUEHTUPOBAHHBIM TIPOTPAMMIPOBA-
HUEM Ha IPYTHX A3bIKaX, Python 1o cpaBHEHMIO ¢ HUME TOKAKETCST BaM 60J1ee TPOCTHIM.
B rimaBe 6 00BsICHSIETCST, KOTZIA CIEMYET UCTTOTB30BATH OOBEKTHI 1 KITACCHI, & KOT/IA JTyd-
ITIe TPIMEHUTH MOIYJIH, CITICKH WUJTH CJIOBApH.

I'naBa 7. Hayuurech npodeccnoHambHO YIIPABJIATh JaHHBIMU, JTa IJ1aBa MOJTHOCTHIO
MOCBSTIEHA TEKCTOBBIM 1 IBONYHBIM JIAHHBIM, 0COOEHHOCTSIM UCTIOTE30BAHUS CHMBOJIOB
cranzapra Unicode, a Takse BoIpocaM BBOIa-BbIBOJA.

InaBa 8. /laHHble HY/KHO re-TO pasMeliarhb. B 9Toii T1aBe Bbl HauHeTe paboTaTh
¢ mpocThiMHU (haitiamu, KaTasoramu 1 ¢aitmoBeiMu cuctemamu. /lanee yanaere, Kak
YIPaBIAThCS ¢ TpocThiMu haiinossiMu opmaramu Bpozie CSV, JSON n XM L. Bor Tak-
’Ke HAYYUTeCh COXPAHSITh U MOJIyYaTh JaHHBIE U3 PESIUOHHBIX 6a3 [TaHHBIX U U3 CO-
BpeMeHHBIX XpaHusumy anHbX NoSQL.

I'maBa 9. BcemupHo#l ceTn mocBsIeHA OTAeTbHA TJIaBa, I/le PACCMaTPUBAIOTCS
KJIMEHTHI, CepBEpPHI, UsBJedeHne qanubix, API u ppeitmopku. B riase 9 8ol paspaboTra-
eTe PeasibHBI CailT, HCIOJIb3YsI TAPaMETPBI 3aIPoca U MabIOHBI.
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I'nmaBa 10. Jta riaBa mocssinieHa CCTEMHOMY TIPOTPAMMHUPOBAHUTO. 371ECh BBl HAYYH -
Tech YIPaBJISATH TPOTPAMMAMH, TIPOTIECCAMHU U TIOTOKAMU, TIopaboTaeTe ¢ IaToi 1 Bpe-
MEHEM, aBTOMATH3UPYETE BBITIOJHEHUE HEKOTOPBIX 33/1a4 CHCTEMHOTO aJIMUHUCTPUPO-
BaHWS.

TnaBa 11. Tema 270l I1aBbI — CETH, 8 UMEHHO: CITy:KObI, IpoToKoJ bl 1 API. B Kaue-
CTBE TIPUMEPOB PACCMATPUBAIOTCS KaK HU3KOYPOBHEBBIE COKETDI, OMOIMOTEKN 0OMeHa
COOOIIEHUSIMU U CHCTEMBI MACCOBOTO OOCIY;KUBAHUS, TaK U pa3BepThIBaHue Ha 00-
JIAYHBIX CUCTEMaX.

InaBa 12. B o0l rJ1aBe cogepsKaTcs COBETHI [ Pa3padOTUNKOB, IUIIYLIINX Ha
s3pike porpamMmupoBanus Python. Oun kacaiorest yeranosku, ucnosbzosanus IDE,
TECTUPOBAHUS, OTJIA/IKHU, KYPHAINPOBAHUS, KOHTPOJIS HCXO/IHOTO KOZIA M IOKYMEHTAI1H.
I'maBa 12 takske IIOMOXKET BaM HAHTH 1 YCTAHOBUTD 110JIe3HbIE TAKETbI CTOPOHHUX Pa3-
pabOTYMKOB, YITAKOBATH CBOTT KOJI /7SI TOBTOPHOTO UCTTOIh30BAHS, & TAKIKE Y3HAT, T/IE
noTy4uTh HoJIee MOAPOGHYI0 HHGMOPMAIIHIO.

[Ipunoskenune A. B miepBoM MpuJIo;KEHUN PACCMATPUBAETCST, UTO JIFO/H IEIAIOT C 110-
MOIIIBIO sI3bIKa TIporpaMMupoBaniist Python B uckyccerse: rpaduike, Mysbike, aHUMAITHT
U UTpax.

IMpunoskenne B. Hekoropsie ocobeHHOCTH A3bIKa IIporpaMmmupoBanus Python
MOJKHO TPUMEHUTD U JIJIs1 GU3HECA: BUSYAIU3AINIO JaHHBIX (rpaduKu, rpadbl ¥ KapThl),
6€e301aCHOCTD U PETYJIUPOBAHHE.

Ipunoskenne B. S3bik nmporpaMmuposatus Python mupoko ucrnosnbsyercs B Ha-
YUYHO JIeATEIbHOCTH: MAaTEMATHKE U CTATUCTUKE, (GU3UKe, OUOJIOTUN U MEIUITIHE.
B nipusioskennu geMoHCTpupyoTest BoamozkHocTh uHerpymenToB NumPy, SciPy n Pandas.

Ipunokenue I'. Ecim BbI enie He yeranosusm Python 3 Ha cBoii KoMIibioTep, B 9TOM
IIPUJIOKEHUN Bbl HaiiieTe MHGOPMAIIMIO O TOM, KaK 9TO CJIeJIaThb, He3aBUCHMO OT TOTO,
KaKas orepal[ioHHas cucrteMa y Bac ycranossena: Windows, Mac OS /X, Linux wiu Unix.

Ipunoskenue /1. 3meck coyieps:karcs OTBETHl HA YIIPAKHEHUS, IPUBE/IEHHBIE B KOHIIE
Kax0i rasbl. He moarssapiBaiite Tyma, MoKa He TTOMPOGYeTe PEiuTh 3aaui caMo-
CTOSITEJTBHO.

IIpunoskenue E. B aTom mpusiokeHnn coieps;kaTcs ClipaBOYHbIE TaHHBIE.

Bepcuum Python

SI3BIKYM TIPOTPAMMUPOBAHMUST CO BPEMEHEM MEHSIOTCS — Pa3paboTyrKu 106aBIAIOT
B HUX HOBbIE BOBMOKHOCTH, a TAKKE UCTIPABJSAIOT OMnOKY. IIpuMepbl 9T0i KHUTH Ha-
MUCaHBI U IPOTECTUPOBaHbI [ist Bepcun Python 3.3. Bepcust 3.4 Bblliia B TO e BpeMs,
KOT/Ia U 9Ta KHUTA, W S PACCKa)Ky BaM O HEKOTOPBIX HOBOBBeZeHUAX. Ecau xoTuTe
y3HaTh, 4TO U KOT/1a OBLIO T0OABJIEHO B SI3bIK TporpaMmmupoBanus Python, mocerure
crpanuy https://docs.python.org/3/whatsnew/. Tam nipescTaBieHa TexXHUYecKas MH-
(hopmarng. OHa, BO3MOKHO, TTOKAXKETC TPY/HON /IJ1s1 TOHUMAHUS, €CJIM Bbl TOJTBKO
HaunMHaeTe u3ydarh Python, HO MOKeT MpUTOAUTHCSA B GyAyIIEM, €CIU BaM HYKHO
Oy/leT mucaTh MPOrpaMMbl JIJIsT KOMITBIOTEPOB, HA KOTOPBIX YCTAHOBJIEHBI PYTHE BEP-
cuu Python.
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CornaweHus, NPpUHATDbLIE B 3TOU KHUre

B 21011 kHUTE IPUHATHI cenytoniue Npru@TOBbIe COTIAITCHUS.

Kypcus
m 0603Ha‘IaIOTCH HOBBIE€ TEPMUHDBI U TTIOHATHA.

LWpndT Ans Ha3BaHWUi
[Tpumensiercst st otobpaskenuss URL, afpecoB a1eKTPOHHOMN TIOYTHI, & TAKKE Ha-
3BAHWI MMAIIOK U BBIBOJMMOIT HA 9KpaH MHMOPMAIUH.

MOHOWNPWHHBIA WpUHT

Wcnosbayercst B IMCTUHTAX TPOTPAMMHOTO KO/, & TaKKe JIJIs1 UMeH U paclIupeHnit
(baiisnos, HazBaHMil myTeil, UMeH (YHKIMITL, KoMaH/, 6a3 JaHHbIX, IIePEMEHHbIX, Ollepa-
TOPOB ¥ KJIIOYEBBIX CJIOB.

KyDCUBHbINE MOHOWMPUHHBIN WPUPT
VYKasblBaeT TEKCT, KOTOPBIA HEOOXOMMO 3aMEHUTH TT0JIb30BATEIbCKUMU 3HAUECHIISI-
MU W 3HAUEHUSIMU, OTIPe/lesISIeMbIMU KOHTEKCTOM.

DTOT PUCYHOK YKa3blBaET Ha COBET, NPEANOXKEHNE NI 3aMeYaHme.

DTOT PUCYHOK YKa3blBaeT Ha NpeaynpexaeHue.

N\

Ucnonb3oBaHue NpuMepoB KoAa

[Ipumepst Koz1a, TPUBE/IEHHBIE B 9TOI KHUTE, — HO HE YIIPAKHEHWST, KOTOPbIE SBISTIOTCS
3aIaHUSMU JIJIS1 YUTaTesNd, — AOCTYIHBI AJIs 3arpy3Ku 1o aapecy https://github.com/
madscheme/introducing-python. DTa kHura HamcaHa, YToObI IIOMOYb BaM 1pU paboTe.
B mpumnINTIE, BBI MOKETE MCITOMB30BATh KO, COAEPsKAIIIIiCS B HEll, B BaIlIMX ITPOTPaM-
Max U JoKyMeHTaIrmu. MoxeTe He CBSI3bIBATHCSI C HAMU M He CITPANTMBATh Pa3perieHns,
ecJi cobupaeTech BOCIIOAb30BaThCsl HeGobIIM (hparMeHToM Koja. Hampumep, ecin
BBI IIUIIETE IIPOrPAMMY ¥ KOe-T/e BCTaBJIeTe B Hee KO U3 KHUTH, HUKAKOTO 0CO60ro
paspeinenus He Tpebyercs. OQHAKO ec/IU Bbl 3allUIIeTe Ha AUCK IIPUMEPbI U3 KHUTH
U HauHeTe pasjaBaTh WU POAABATH TaKMe AUCKH, TO HA 9TO HEOOXOAUMO IIOJIYYUTh
paspernierne. Ecan BbI IUTHpyeTe 9TO U3/1aHNe, OTBevas Ha BOTIPOC, MJIW BOCITIPOU3BO-
JIUTe KOJI M3 HEeTO B KauecTBe MPUMepa, pa3pelienne He Hy:KHO. Ecii BBl BKIIOUaere
3HAYNTEJIbHBIN (DparMeHT Kojia U3 JaHHOU KHUTHU B JIOKYMEHTAIIUIO TI0 BalemMy Tpo-
IYKTY, HEOOXOAMMO PaspellieHue.
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CchUIKH HA ICTOYHUK TIPUBETCTBYIOTCS, HO He 00513aTeTbHBI. B Takie cchliku 06brd-
HO BKJIIOYAIOTCSI Ha3BaHWMe KHUTH, MMsI ee aBTOPa, Ha3BaHUE U3/IATeIbCTBA U HOMED
ISBN. Hanpuwmep: Introducing Python, aBrop Buma Jlio6anosuu (Bill Lubanovic).
Copyright 2015 Bill Lubanovic, 978-1-449-35936-2.

[Tpu n0OBIX COMHEHUSIX OTHOCUTEJNBHO TIPEBBINICHUST Pa3penieHHOTo 00beMa
HCIIOJIb30BAaHUS IPUMEPOB KOJIa, IPUBEEHHBIX B IaHHOI KHUTE, MOKeTe CBOOOIHO
obpalarbest K HaM 110 azpecy permissions@oreilly.com.

Kak ¢ HaMM cBAA3aTbCA

[MosxamyiicTa, HanpaBagiiTe KOMMEHTAPUU W BOIIPOCHI, CBSI3aHHBIE C 3TOW KHUTOM, ee
U3/IaTeJIO;

O’Reilly Media, Inc.

1005, Gravenstein Highway North,

Sebastopol, CA 95472.

800-998-9938 (8 Coenunennpix [tarax nim Kanaze).

707-829-0515 (MexyHAPOAHDIN UI MECTHBIH ).

707-829-0104 (daxc).

Y Hac ecTh Be6-CTpaHUIIA, TOCBSIIEHHAsT 9TOI KHUTE, Il Mbl pa3MelliaeM OlleuaTKH,
IpUMepHI U 00YI0 JONOIHATENbHYIO nH(popMannio. OHa pacIIoaraeTcs mo agpecy:
http://bit.ly/introducing_python.

Yr106bI OCTABUTHL KOMMEHTAPHIT I 33/1aTh TEXHUYECKUIT BONIPOC 00 3TON KHUTE,
OTTIPABJISTITE 3JIEKTPOHHBIE TTChMa TI0 asipecy bookquestions@oreilly.com.

YT006b! 1OJIyYUTh GoJee MOAPOOHYIO MHMOPMALIUIO O HAIIUX KHUTAX, Kypcax, KOH-
(epeHITUSAX 1 HOBOCTSIX, TIOCETUTE Halll caitT http://www.oreilly.com.

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

JobGasbre Hac B cBoit Twitter: http://twitter.com/oreillymedia.

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

bnarogapHocTu

Xouy 06bs1BUTE GJIATOMAPHOCTD MHOXKECTBY JIIOJEH, TIPOYMTABIINX M TIPOKOMMEHTH-
POBABIINUX MOU YePHOBUK. B wacTHOCTH, st XOTes Obl YIIOMSIHYTh TTOAPOGHBIE 0630PHI
I Beccepr (Eli Bessert), Tenpu Kanusana (Henry Canival), skepemu diumrora
(Jeremy Elliott), Monte Munanyka (Monte Milanuk), JTouka ITeddepropna (Loic
Pefferkorn) u Crusena Beiina (Steven Wayne).



06 aBTOpe

Buin JIro6anoBuY porpaMMIpoBalt B onepannontoi cucreme Unix ¢ 1977 roza, pas-
pabareiBar GUI ¢ 1981 roza, 6as3n1 ganubix ¢ 1990 roga, a Be6-paspaboTKOI 3aHIMAIICS
¢ 1993 rona.

B 1982 roxy, paGoras Ha craprare Intran, ox cosaan MetaForm — ouH 13 mepBbIX
kommepueckn yeremHbix GUI (1o Mac winn Windows) 1 MCII0/Ib30BaHUs Ha OJHOIL
u3 nepBbix rpadudeckux pabounx cranuuii. B 1990 roxy oH Hammcas st KOMIAQHUN
Northwest Airlines BusyasbHyio cucteMy yrpaBJjeHUs JOXOAAMU, KOTOPast Jlajia MUJI-
JIMOHBI JI0JIapOB BhIpyuku. Kpome Toro, JIo6aHOBUY CO3a «BUTPUHY» KOMITAHUY
B VIHTepHEeTE M HATIMCAJI /IJI Hee IePBBIi TecT /71 aHasm3a MmapkeTraTra B Cetu. [Tozixe,
B 1994 To1y, OH BBICTYITIJI COOCHOBaTesieM HHTepHeT-ipoBaiizepa Tela, a B 1999 roxy
Y4YacTBOBAT B co3annu nurepruer-kommannu Mad Scheme.

Briocienersun B Jliobanosuy paspabaTbiBai CysKObI sIpa U pacrpe/ieeHHbIe
CHCTEMBI B cOCTaBe KOMaH ibl, paboTaiomieii Ha crapran ¢ Manxarrena. B nacrosiiee
BpEMsI aBTOP 9TOU KHUTH 3aHMMaeTcst nHTerpaiueii cepsucoB OpenStack B cynepkom-
TIBIOTEPHOM KOMITAHWH.

Bunn cuactimBo skuBeT B mtate MUHHECOTA CO CBOEH UyIeCHOM sKeHOW MapH, CbIHOM
Tomom u mouepnio Kapun, yxaxkusaer 3a komkamu Maroit n Jliocu u kotom Yectepom.
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ero eanT

HauHeM ¢ o1HOii HeGOJIBIIOI TallHBI 1 ee pasragku. YTo, 1o-BalleMy, 03HAUaIOT CIIe/Ly-
IOIIHeE JIBE CTPOKHU ?

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

BoIrmsauT kak kakas-To KOMIIbIoTepHas rnporpamma. Ha camom ziesie aTo cxema jiig
BS3aHU, 4 €CJIU TOuHee, (ParMeHT, KOTOPBIM OMKUCHIBAET, KaK CBA3aTh IISTKY HOCKA.
JL7ist MEHSI 9TH CTPOKH UMETOT He GOJTbIITe CMBICIIA, YeM KPOCCBOP/ 13 TaseTsl New York
Times — 19 MOero KoTa, HO MO$1 JKeHa IIOHUMAeT UX COBEpIIeHHO TOYHO. Ecin Bbl BsI-
JKeTe, TO TOXKe UX IolMeTe.

Paccmotpum eite onnH nmpuMep. Bol cpasy moiiMere ero npejHazHaueHue, XOTs
U He Cpa3y CMOJKETe OIlIPe/Ie/IUTh Pe3yJibTaT:

% CTONOBOW JIOKKWM MACna MW MaprapuHa;

% CTONOBOW NOKKM CIINBOK;

2 % CTaKaHa MyKu;

1 4aliHad noxKka conu;

1 yaiHas Nowka caxapa;

4 cTakaHa KaptodenbHOro mniope (OXNawAeHHOro) .

Mepen TeM Kak [O0aBUTb MyKy, YOEAMTECb, YTO BCE WHIDEAMEHTbl OXNAaKAEHbI.
CvewaliTe BCE WHIDENUEHTSI.

TwatensHo 3amecute.

Coenainte 20 wapuKkoB. [lepknTe X OXNAKAEHHbIMM O Chefyouwero atana.
[nd Kawporo wapuka pas3poBHAWTE MYKY Ha TPAMOYKE.

PackaTalTe wapuk npu noMown puGNeHoi CKanku.

KapbTe Ha CKOBOpOAE [0 NOAPYMAHUBAHMS .

[lepeBepHNTE U 00KapbTE APYTrY CTOPOHY.

Jlazxe ecaii1 BBI He TOTOBUTE, BBI CMOJKETE PACTIO3HATD KYIUHAPHYLLL pelenin: CIIFICOK TPo-
JIYKTOB, 32 KOTOPBIM CJIe/lyIOT yKa3aHUs 110 TpuroTosienuio. Ho yto nmosyunres B ntore?
IT0 Jeghce, HOPBEKCKUIT IETUKATEC, KOTOPBIN HATOMUHAET TOPTHIIBIO. [Toseiite 6010
MACJIOM, BaPEHBEM UJIU YeM-HUOY/Ib €I, CBEPHUTE U HACJIAKIANTECD.
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Cxema UL BA3aHWA N PEIEIIT UMEIOT HECKOJIBKO ITOXOKUX MOMEHTOB!

O (PUKCHPOBAHHBIN CJIOBAPH, COCTOSIITIN U3 CJI0B, aGOpeBHaTyp u cuMBoII0B. HekoTo-
pbie MOTYT GBbITh 3HAKOMBI, JIPYTHE JKe TIOKPBITHI TAHOI;

@)

MIpaBUJIa, OMUCHIBAIOIINE, YTO U T/Ie MOSKHO TOBOPUTH, — CUHTAKCUC;
O 1OCJIeI0BATENbHOCTD OEPaliii, KOTOPbIE J0JKHBI ObITh BBIIIOJHEHbI 110 TOPAKY;

QO B HEKOTOPBIX CJIyYasdX — IMOBTOPEHUE OIpPe/ieJIEHHbIX OTlepainil (UK ), HapuMep
€110co0 MPUTOTOBJICHUST KasKI0TO KycouKa Jjiedcee;

Q B HEKOTOPBIX CJIyYastX — CChLIKA Ha JIPYTYIO TOCIEI0BATEIHBHOCTD OTlepanuii (roBo-
Ps1 KOMIIBIOTEPHBIMU TEPMUHAMU, Qyrkuus). Harpumep, Korua Bbl IpodTeTe MPH-
BeJIEHHBII BBIIIIE PELENT, BaM MOYKET MOHAA00MThCs PELEIT IPUTOTOBIEHMS KapTo-
(esbHOTO TIOPE;

o IpeamnosaraeMoe 3HaHne KOHTEKCTaA. Pemnenrt TIO/Ipa3yMeBaAECT, YTO Bbl 3HAETE, YTO
Takoe BOoJla U KakK ee KUTIATUTL. Cxema /1S BSI3aHUA TIOJIPa3yMEBAECT, YTO Bbl YMEECTE
J€PIKaThb CIIUIIbI B PyKaX;

O okuAaeMblil pe3yJbrar. B Hammx mpumMepax pe3yabTaToM GyIeT MpegMeT Uit HOT
U TIPeIMET JITTs1 sKeqTy/Ika. [ TaBHOe — He TieperryTaTh.

Bce aTu uymen Bbl MOKeTe BCTPETUTHh U B KOMIBIOTEPHBIX TIporpamMmax. S Boc-
[0JIb30BAJICSA ITUMU <HEIPOrpaMMaMU», 4YTOObBI II0Ka3aTh, YTO HPOIPAMMbI HE Tak
CTPAIITHBI, KAK MOJKET IMOKa3aTbcsi. HyKHO BCETO JINITh BBIYUYNUTh BEPHbBIE CJIOBA U TTPa-
BUJIA.

Tenepn ocraBum 9TUX AyOIEPOB U PACCMOTPUM HACTOSIILYIO IIporpaMmy. YTo oHa
nemaeT?

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

Ecau Bbl cuuTaere, 4TO 9TO IIpOrpaMma, HallicaHHas Ha g3bIKe IIPOrPaMMUPOBAHU
Python, koTopas BBIBOJMT Ha 9KpaH CleAyIolee:

TO BBI 3HAETE, UTO SI3BIK ITPOTpaMMupoBatust Python BeryunTs mpotie, ueM MOHSATH pe-
LENT WJTH CXeMy /Ui BsizaHus. K ToMy ske BbI MOJKeTe TPEHMPOBATHCS MMICATh HA SI3bIKE
nporpaMmuposanus Python, cuzs 3a yno6HbIM 1 6€301aCHBIM CTOJIOM, H30€erast omac-
HOCTeH Bpojie TOpAYeil BOJbI U CITHII.

ITporpaMma, HalTMCaHHAsT Ha sI3bIKe TIPOrpaMMUpoBaHiist Python, comepskuT HecKoJIb-
KO CIeIMalbHbBIX CJIOB M CUMBOJIOB: for, in, print, sanarble, TOYKH C 3alATOH, CKOOKN
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U T. /I, — KOTOPBbIE SBJIAIOTCS Ba’KHOM 4aCTbIO CMHTAKCHCA A3bIKa. XOPpoIlasg HOBOCTD
3aKJII0YAETCSA B TOM, UTO A3bIK TiporpamMupoBadust Python umeer Gosee joctynubrii
1 MeHee 0ObEMHBIN CHHTAKCUC, YeM GOJIBITNHCTBO APYTUX SA3BIKOB IPOrPAMMUPOBAHU.
Om xasketcst 60Jee TTOHSTHBIM — TTOYTH KAK PETeNT.

Bor errte oxia #eGoIbIIAS TIPOTPAMMA, HATIMCAHHAS Ha S3bIKe TIPOTPAMMHUPOBAHUS
Python, koTopast BBIGHpPaeT HOBOCTHBIE KJIHIIIE U3 CNUCKA ¥ BBIBOAWT WX Ha 9KPaH:

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 BBIBEIET YETBEPTOE KJIUIIIE:
Be that as it may

Cuucku — Bpoze cliches — npencrasissior coOoIl 0C/Ie10BaTeIbHOCTh 3HAYEHUI,
JIOCTYTI K KOTOPBIM OCYIIECTBJISIETCST C MCTIOJb30BAHNEM CMeWeHusl OT Havala CITHCKA.
Cweliienue JiJist epBOToO djieMeHTa crircka pasto 0, a i 4eTBepToro — 3.

Jioan cuMTaloT € eaMHULbI, MO3TOMY MOXET MOKa3aTbCsl CTPaHHbIM CYMTaTh C Hyns. Mpu npo-
rpamMMupoBaHuM yaobHee oneprpoBaTh CMELLEHWSIMUA, YEM NO3ULIMSIMU.

CIIMCKH MMUPOKO PACTPOCTPAHEHDI B AI3bIKe TTporpamMmupoBarust Python. O Tom, kak
HMU TOJIb30BaThCsT, OyIET paccka3aHo B riase 3.

[asee mpuBezieHa eliie o/iHa IPOrpaMMa, KOTOpas TaKKe BBIBOJAUT IIUTATY, HO B 9TOT
pas ruTaTa BHIOMPAETCS B 3aBUCUMOCTHU OT TOTO, KTO €€ ITPOU3HEC, a HE ¢ TIOMOIIBIO 110~
3UIUHU B CITUCKE:

quotes = {

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

Ecom BbI 3ammycTiTe 9Ty HEGOBINYIO TPOTPAMMY, OHA BBIBEJIET CIIEAyIONIee:

Curly says: Nyuk nyuk!
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quotes — 3TO ¢108apb, KOJNIEKIINS YHUKAIBHBIX KAtouell (B 9TOM TIpUMepe KII0IOM
SABJIAETCSA UMS y9acTHUKA Stooge) U CBA3aHHBIX C HUMU 3Hauenutl (B 9TOM IpumMepe —
3HAYMMas uTaTa ydacTHuka Stooge). Mcmob3ys cioBapb, Bbl MOYKETE COXPAHSITDH
HJIEMEHTBI U BBITIOJIHATH UX MOWCK TI0 MEHAM, YTO YacTo yaobmee, 4eM paboTaTh cO
crirckoM. Bostee opoOHO 0 CJI0BApsIX MOSKHO MPOYUTATH B IJIaBe 3.

B npuMepe ¢ KJIHIIIe [J1st CO3/IaHuUsT CITUCKA UCIOTb3YIOTCS KBaapaTHbie ckoOKu ([ 1 1),
a B IpuMepe co Stooge IJIst co3anus cioBapst — puryphbie ckoOku ({ u }). Bee ato —
BapUAHTBI CHHTAKCHUCA SI3bIKA [TPOrpaMMupoBanust Python, u B HECKOIBKUX CIIEYIOTIIX
rJIaBax BBl YBU/MTE TOPA3/I0 OOJIbIIIE,

A Terrepb PAaCCMOTPUM KOE-4TO COBEPIIEHHO MHOE: B TIPIMeEpPe HIKe TI0Ka3aHa Mpo-
rpaMma, HallMCAaHHAsT Ha sI3bIKe porpaMmmupoBanust Python, Kotopast BBITIOJIHSIET He-
CKOJTBKO GoJtee CTOKHBIX 3a1a4. He jkanTe, 4T0 cpasy moiiMeTe, Kak OHa paboTaeT, — /it
9TOTO M TIpeJIHA3HAYEHA JaHHAS KHUTAa. MBI pacCMaTPUBAEM TIPUIMEP JIJIsT TOTO, YTOObI
YBUJIETH W TIPOYYBCTBOBATH OOBIYHYIO HETPUBUAIBHYIO MIPOrPAMMY, HAITMCAHHYIO HA
si3bike Python. Eciiv BbI 3HaeTe ApyTHe I3bIKK IPOrPAMMUPOBAHHUS, TO MOJKETE CPABHUTh
ux ¢ Python npsimo ceiivac.

B pumepe HuzKe IporucxoauT noakodenue K caiity YouTube u mosryuenue uagop-
MaIIF O BUIEOPOJINKAX, UMEIOIINX B JIAHHBI MOMEHT CAMBbIE BHICOKHE OTIeHKH. Eciu Ob
pesybTaToM GbiTa 0GBIYHAS BeO-CTPAHIIIA, 3aMTOTHEHHAST TEKCTOM, OT(OPMATHPOBAHHBIM
kak HTML, 6b1710 ObI TPYAHO IOJIYYUTD BCIO HEOOX0AUMYI0 nHbopManuio (s roBopio 00
useneuenuu dannvix B pasiese «Beb-cepBuchl n aBroMatusanus» riassr 9). Bmecto aToro
TIpuMep ToJTy4YaeT JaHHble, pejictaBaeHHbie B hopmare JSON, KOTOPBIi TTpeiHazHAuYeH
nuist o6pabotku kKommnbiorepom. JSON, uiu JavaScript Object Notation, — sto unrtabeb-
HBII JIJIST 9eT0OBEKa TeKCTOBBIN (DOPMAT, KOTOPBII OIMCHIBAET TUIIBI U 3HAYEHUS, & TAKKE
BBICTPAMBAET 3HAYEHUS B OTIpeiesieHHOM Topsike. OH HEMHOTO MTOXOJK Ha SI3BIKU TPO-
IPAMMUPOBAHUS U Y7Ke CTaJI TIOMYJITPHBIM CIIOCOO0M 0OMEHa IAHHBIMU MESK/LY PA3HBIMU
SI3BIKaMU TIPOrPAMMUPOBaHKs U cucTeMaMu. Bor Mmoskere nipountars 0 JSON Gosibiie
B mozipazjiesie «JSON» pasnena «CTpyKTypUpOBaHHBIE TEKCTOBBIE (hallyIbl» TIaBBI 8.

ITporpamMbl, HalMcaHHbIE HA si3bike Python, MoryT peoOpas3oBbIBaTh TEKCT (hop-
mara JSON B cmpyxmypol dannvix — WX Bbl YBUANUTE B CJICAYIONTUX ABYX IJIaBaX, — KaK
ectv GBI BBI HATIMCAJIN TIPOTPaMMY, 4TOOBI CO3/IaBaTh X CAMOCTOSITENIBHO. B mosrydernom
ot YouTube oTBeTe aHHBIX 04€HD MHOTO, TOATOMY B PAMKAX HTOTO IPUMEpPA 51 BHIBELY
Ha3BaHU JIUIID MTEPBBIX IMECTH BUIEOPOJUKOB. V1 BHOBD Hepe]] BaMU MOJTHOIEHHAS
MIPOTPAMMa, KOTOPYIO BbI MOJKETE 3aITyCTUTH CAMOCTOSITETBHO.
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(video[ 'title']J['$t']1)
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Korya g1 3aryckas aTy mporpamMmy B HOCJI€AHNN Pa3, oYUl CJILYIONIIH pe3yibTart:

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

Ita HeboJIbIas MpoOTpaMMa, HalllicaHHast Ha si3bike Python, menmaer MHOTOE € T10-

MOII[bIO BCETO JINIID AEBATU CTPOK. Ecyin BbI He 3HaeTe Bcex 9TUX TEPMHHOB, HE BO]IHyfI-

TE€Cb — BbI IO3HAKOMUTECH C HUMHU B CJEAYIONNX TJIaBaX.

©)

Crpoxka 1: mMIOpTHPYeM BeCh KO 13 crandapmiiotl 6ub.iuomexi, KOTopast Ha3biBa-
€TCs jSon.

Crpoka 2: UMIIopTHpyeM TOJIbKO (DyHKITMIO Urlopen us cranaapTHoii oubmorexy urllib.
Crpoxka 3: npucsanaem URL caiita YouTube nepemennoii url.

Ctpoka 4: coetmHsIEMCST ¢ BeO-CepBEPOM, PACTIONIOKEHHBIM TI0 9TOMY aPecy, 1 3a-
MpaIBaeM OIpe/IeJIeHHbIN 6e0-cepelc.

Crpoxka 5: mosryuaeM OTBET 1 IPUCBAUBAEM €0 IlepeMeHHoi contents.

Crpoka 6: dewuppyem copepkuMoe mepeMeHHol contents B TEKCTOBYIO CTPOKY
¢opmara JSON u npucBanBaeM ee nepeMeHHON text.

Crpoka 7: mpeoGpasyem repeMeHHY0 text B data — cTpyKTypy JaHHbIX s13bika Python,
MpeTHA3HAYEHHYIO 71T pabOTHI ¢ BUIEO.

Crpoxka 8: nosryyaem nHGOPMAIHIO /11 OJJHOTO BUJICOPOJINKA €IMHOBPEMEHHO B I1e-
peMeHHYIO Video.

Crpoka 9: ncrosibayeM JIByXypoBHEBBIT citoBaph (datal ' feed' I[ "entry' 1) u hyHKITHIO
slice([0:6]).

Crpoka 10: ucnospsyeM GyHKIUIO print, 4TOObI BBIBECTU Ha 9KPAH TOJIBKO Ha3BaHHe
BUJICOPOJINKA.

VHbopMalus 0 BUAEOPOIUKE IPEACTABIISIET COOO0I PasinyHble CTPYKTYDbI JaHHBIX;

BCE OHU JIEMOHCTPUPYIOTCS B TJ1aBe 3.

B TIPEABLIAYIIEM TPUMEPE MbI SaﬂeIL/,ICTBOBaJII/I CTaHapPTHBIC 6I/I6JII/IOT6‘{HBIG MoayJ/in

(nporpamMbl, BKIO4YaeMbie B Python npu ycranoske), HO B HUX HET HUYETO TAUHCTBEH-

Horo. Cieyroniuii (hparMeHT Ko/ia MOKA3bIBAET TIEPENTNCAHHBIN IPUMEP, UCTIOIb3Y 0NN
pHenranil 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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HoBast Bepcuist COAEPKUT BCETO TIECTh CTPOK U, s Mosaraio, GoJiee untabesbHa st
GosbIHCTBA Jofielt. S pacckaky ropaszio 6oJblie o requests u Apyrux aBTOPCKUX
nporpamMmax jiuist Python B rirase 5.

Python B peanbHOM Mupe

Crowur jin Tpatuth Ha usydenue Python Bpemst u cuibi? Mozker GbiTh, 9T0 Urpa B 61-
probku? SI3bIK mporpammuposanust Python cymecrsyer npumepno ¢ 1991 roza (ou mo-
SIBUJICST DAHBIIIE Java) U IBJSETCS] OMTHUM U3 IECSITU CAMBIX TIOMYJISIPHBIX SI3BIKOB TIPO-
rpaMMUpPOBaHust. JIOsIM IJIaTST A€HBTH 3 TO, YTO OHU IHIIYT IIporpaMmbl Ha Python,
KOTOPBIMHU MBI [IOJTb3yeMcsT Kayk/Iblii ielb, — Google, YouTube, Dropbox, Netflix 1 Hulu.
51 ucniosbzosas Python ist co3nanus kak MOMCKOBOTO YCTPOMCTBA JIJIsT BJIEKTPOHHOM
MOYTHI, TAK U MHTEPHeT-MaraznHa. Python nmeer peryTaiuio BbICOKOTIPOU3BO/IUTEb-
HOTO sI3bIKA IPOrPAMMUPOBAHI, YTO HPABUTCS IUHAMUYHO PA3BUBAIOIIUMCS] OPraHu-
3aTHSIM.
Bbl MosKeTe HallTH MHOKECTBO MPUJIOKEHNE, HalcanHbIX Ha Python, HanpuMep:

KOMaH/IHYIO CTPOKY Ha MOHUTOPE UJIN B OKHE TEPMITHAJIA;
0JIb30BATENbCKUE MHTEP(hENCDI, BKIIOUAS CETEBDIE;
BeO-TIPIIIOKEHUST, KaK KITMEHTCKUE, TAK U CEPBEPHBDIE;
GIKIH]I-CEPBEPDI, MOIEPKUBAIONIIE KPYITHBIE TOTYJISPHBIE CAlIThI;
obnaxa (cepBepbI, yIPaBJIsieMble CTOPOHHUME OPraHU3aI[MsIMU );

NPpUJIOKEHNA JJId MOOMJIbHBIX YCTpOﬁCTB;

©C 0000 0o

MIPUJIOKEHUS [IJIST BCTPOEHHBIX YCTPOICTB.

ITporpamMMbI, HalIMCAHHBIE HA SI3BIKE TPOTpaMMUpoBatus Python, MoryT GbITh Kak
OJTHOPA30BBIMU CUCHAPUSMU — BBl BUJIEJIN UX PaHee B 3TOH rylaBe, — TaK U CJAOKHBIMU
CHCTEMAMU, COAEPIKANMUMI MUJIHOHBI CTPOK. MBI paCCMOTPUM MPUMEHEHHUE A3bIKA
nporpamMupoBanust Python st cospanus caiiToB, CHCTEMHOTO aJIMMHUCTPUPOBAHMUS
U MaHWITYTUPOBaHUsI JaHHbIMI. PaceMoTpuM Takske nenonb3osarne Python B rckyccrse,
HayKe u OusHece.

Python npotus si3bika X

Hackoupko Python xoporir o cpaBHEHUIO ¢ IPYTUMU SI3bIKAMU TPOTPAMMUPOBAHUST?
I'me m xorza caemyer Mcnob30BaTh TOT WJTM MHON S3bIK? B aTOM paszese s npuseny
OpUMEPBI KOZIa, HATIMCAHHbBIE HA IPYTUX A3bIKAX, YTOOI BbI MOTJIHM TIOHSTH, C YeM KOH-
kypupyet Python. Bel He 06si3aHbl TOHUMATH KaXK/blil 13 STUX (PPArMEHTOB, €CIIH
He pabortanu ¢ srumu sizbikamu. (Kora Bol yBumTe ocseanii hparMenT, HaluCanHbIi
Ha Python, To mouyBcTByeTe obsierueHue n3-3a TOTO, 4TO He PadOTAIN ¢ HEKOTOPBIMHU
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siapikamn.) Ecoin Bam nnTepecen Toabko Python, B Hitdero ve norepsiere, eci ve 6y-
JieTe YUTaTh 3TOT Pas/et.

Kaxzpas nmporpamma 0JKHA BBIBECTH YKMCJIO M HEMHOIO PAcCKa3aTh O SI3bIKE, Ha
KOTOPOM OHa HaTlcaHa

Eciin BBI TOJIB3YETECH TEPMUHATIOM WJIA TEPMUHATBHBIM OKHOM, ITPOTPaMMa, KOTOPast
YUTAET TO, YTO BBl BBOKTE, BHIMOJIHSIET 3TO U OTOOPAKAET PE3yJIbTaT, HA3BIBACTCS MPO-
rpaMmoii-o6onoukoii. O6o0uKa oriepaliiorHoi cucreMbl Windows HasbiBaeTcst cmd, oHa
BBITIOJTHSIET naxemuvie (hailyel, nMerornue pacuruperue .bat. [ms Linux u apyrux ome-
parmoHHBIX cucteM ceMeiictBa Unix (Bkiouast Mac OS X) cymecTByeT MHOKECTBO
mporpaMM-060I0UeK, camMast IOy ISTPHAsT 3 KOTOPBIX HasbiBaeTcst bash mm sh. O6o-
Jouka 06IamaeT HeGOMBITIMI BOSMOKHOCTSIMU BPOJIE BBITIOMTHEHHUS TPOCTON JIOTHKI
W Pa3BOpAYMBAHUS CHMBOJA-KOKEpa HATIO00ME * B TIOMHOTIEHHbIE MMeHa (haiimoB.
BbI MOsKeTe COXPAHATH KOMAH/IBI B (Dailrbl, KOTOPBIE HA3BIBATOTCS CUECHAPUIMU 00010U-
Kil, ¥ BBITIOJTHATD UX TI03Ke. DTU TIPOrPaMMbI MOTJIH OBITh CAMBIMU TIEPBBIMU B Ballleil
Kapbepe mporpaMmmucta. [1pobeMa 3aKT09aeTCsT B TOM, 9TO CO CIEHAPUSME 000TO0UKI
TPYAHO paboTaTh, €CTN OHN COMEPIKAT KaK MUHUMYM HECKOJBKO COTEH CTPOK, & CAMHU
CIIEHAPUU BBITIOJIHSIOTCS TOPA3/I0 MeJIJIEHHee, 4eM TTPOTPaAMMBbI, HAlTCAHHBIE Ha IPYTHX
sI3pTKax. B ciemyiornem hparMenTe Koa IEMOHCTPUPYETCsT HeGOTbITast TporpaMMa-060-
JIOUKA:

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

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

Language 0: I am the shell. So there.

Crapsbie 1o6pbie C 1 C++ gBJIAIOTCS JOBOJIBHO HU3KOYPOBHEBBIMU S3BIKAMU IIPO-
rPaMMUPOBAHUST, KOTOPBIMU TTOJIB3YIOTCSI B TOM CJIyYae, KOra BakHa CKOPOCTb. UIx Tpyii-
Hee BBIYINTh, M BaM TIPUAETCS OTCIEKNBATH MHOKECTBO JIETAJIEH, UTO MOXKET TIPUBECTH
K HaJeHUAM [IPOrpaMMbl 1 IIPObJIeMaM, KOTOPbIe TPYAHO AMAarHOCTUPOBaTh. Tak BbI-
rIsAUT HeOoJIbIast iporpaMma Ha siabike 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 OTJIMYNTEIbHBIX
0COOEHHOCTEN:

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

Javau C# apastorcst ipeeMmurkaMu si3bikoB C u C++, 136aBIEHHBIMU OT HEKOTOPBIX
npobieM npennecTBeHHUKOB. OQHAKO OHU HEMHOIO M30BITOUHBI U OrPAHUYUTE IbHEL
Cremytomuii mprMep HaIMcaH 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 TIHcaIM TpOTpaMM HU Ha OJTHOM U3 3TUX SI3BIKOB, BAM MOKET
OBITH UHTEPECHO, YTO BCE ITO TaKoe. HeKoTophle SA3bIKK HAIPY KEHbI 3HAYUTENIbHBIM
CHHTAKCHUYeCKUM OaraskoM. VX MHOT/IA HAa3bIBAIOT CTATHYECKUMM SI3BIKAMU, TOCKOJIBKY
onu TpebyIoT, UTOOBI BB YKa3aaIi KOMIIbIOTEPY HEKOTOPBIE HU3KOYPOBHEBbIE feTan. [1o-
3BOJIbTE MHE OObSACHUTD.

A3bIKM TPOTPAMMUPOBAHUS UMEIOT nepementvle — NMeHa 3HaUeHWH, KOTOPbIE BRI
XOTUTE MCII0JIb30BaTh B nporpamMe. CTtaTuyeckue sI3bIKU 3aCTABJISIIOT BAC YKA3bIBATh
mun Kaxaou mepeMeHHOM, KOTOPBIN OTpe/esiseT, CKOIbKO MecTa TTepeMeHHas 3aiiMeT
B TIAMSTH U YTO C Hell MOJKHO cziesiaTh. KoMIbioTep uctoib3yer aTy nHhopMaIiuio, 4To-
Obl CKOMNUAUPOBAMDb IPOTPAMMY B OY€Hb HU3KOYPOBHEBbIN Mauntvlil 43viK (Xapak-
TEPHbII [/ OIIPe/Ie/IEHHOIO aIlIIapaTHOro 00eceYeH s, MALHbI IOHUMAIOT €ro JIy4lile,
amoan — xyske). /luzaitHepsl SI3bIKOB TPOrPAaMMUPOBAHUST YACTO JOJKHBI PETIATh, KOMY
UX SI3BIK J0JIKEH ObITh IOHATHEE: JIOAAM WK KoMIibiotepam. OObaBJIeHNe TUIIOB T1epe-
MEHHBIX IIOMOTaeT KOMIIbIOTEPY HAlTH HEKOTOPbIe OIINOKK 1 paboTaTh ObICTPEE, HO HTO
TpebyeT IMpeABapUTETIbHOTO TIPOAYMbIBaHUS U Habopa Koja. BOsbInas yacTh Koja mpu-
MepoB, HarmcanHoro Ha si3bikax C, C++u Java, TpeGyeT 00bsBIE€HMS TUIIOB IEPEMEHHbIX.
Hanpumep, B Kax10M 13 IPUMePOB 00bsiBIeHKe THIIA int GbLIO HEOOXOAMMO It TOTO
4ToObI IepeMeHHast 1anguage CIUTAIACH IETBIM YCIOM. (J[pyTHe THITBI BKITIOYAtOT B ceOst
yucia ¢ IaaBalonieil Toukoil, Bpoze 3.14159, 1 cuMBOJIbHbBIE UJIN TEKCTOBBIE JJAHHbBIE,
KOTOPBIE XPAHSTCS TT0-PAa3HOMY.)

[Touemy ke onu Ha3bIBAIOTCA cmamuyeckumu si3bikamu? IloToMmy 4To IepeMentbie
B 9THX SI3bIKAX HE MOTYT U3MEHSITh CBOH TUII, OHU cTaTUYHBI. [lesioe uncio — aro 1esoe
YUCJI0, Pa3 U HaBCeraa.

Junamuuecxue 53vixy — OJTHAS TPOTUBOTIOJIOKHOCTD CTATUYECKNUX (OHU TaKKe Ha-
3bIBAIOTCSI CKPUNMOBHIMU SA3bIKAMU). DTU SI3BIKA ITPOTPAMMUPOBAHUSI HE 3aCTABJISAIOT
BacC OIpe/eisiTh TUII TIePEMEHHOM TIepe/l TeM, KaK ee UCII0/Ib30BaTh. Eciiu Bbl HanuIieTe
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YTO-TO BPOJIE X = 5, AMHAMUYECKHIT SI3BIK OTPE/IEITHT, YTO 5 — HTO [E0€ YUCIIO0, TTOITOMY
HepeMeHHast X UMeeT TUTL int. DTU SI3bIKK TTO3BOJISIIOT BaM JIOCTUYD GOJIBIIETO, HATIMCAB
MEHbIIIee KOJIMYECTBO CTPOK Kojia. BMecTo TOro uTo6hl KOMITMIMPOBATHCST, OHU UHIMED -
npemupyromces IporpaMMon, KOTopasi Ha3bIBaeTcd — CIOPIpu3! — unmepnpemamopom.
JluHaMuueckue sSi3bIKi 00BIYHO MEJJIEHHEE, YeM CTaTUIeCKue, HO UX CKOPOCTh MOBbI-
IMIAETCST, TOCKOJBKY WHTEPITPETATOPBI CTAHOBATCS HoJiee ONTUMU3UPOBAHHBIMIL. /losroe
BpeMsl JUHAMUYECKUE A3bIKU MCIIOJIb30BAIUCD [IJIs1 KOPOTKUX IIPOrpamMM (cuenapues),
KOTOPBIE YaCTO TIPeAHA3HAYAINCH JIJISI TOTO, UTOOBI TIOTOTOBUTH JaHHBIE JJIsT 00paboT-
K1 GoJiee IIMHHBIMU [TPOTPAMMaMU, HAMMMCAHHBIMU Ha CTATUYECKUX si3bIKaxX. Takue
[IPOrPAMMbI Ha3bIBAJIUCD C8A3YHOUWUM KOOOM. HecMOTPST Ha TO UTO IMHAMUYECKHE SI3BIKU
GOJIBIIIE TOMATCS /7Tt HTOM 1eJIV, B HAIIK JIHA OHU MOTYT PeliaTh U caMble TPY/IHbIE 3a-
Ja4n 110 06paboTKe JaHHBIX.

MHoroIe/1eBBIM TMHAMUYECKUM SI3BIKOM MHOTHE To/b! 6611 Perl. SI3bIk porpamMmit-
posanust Perl ouetb MOIIHBIN 1 IMeeT MHOKeCTBO OHboTeK. OHAKO €ro CHHTAKCUC
MOKET OBITh TPYAHBIM JIJIST TOHUMAHMUSI, & CaM SI3BIK T€PSIET B MOIMYJISIPHOCTH U3-3a 110~
SIBJIEHUST SI3BIKOB 1IporpammupoBanust Python u Ruby. A BoT u3BosibTe: ocTpbiii KOI
¢ npuBkycom Perl:

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

sspik mporpamMmmuposanust Ruby (http://www.ruby-lang.org/) nosBujicss HEMHOTO
nosske. OH oTYacTH 3aNMCTBYeT (DYHKITMOHAT ¥ s3bika Perl, a cBOrO oMy IsipHOCTD ITpHU-
obpeut Garogapst hpeitMBopKy st BeO-paspabotku Ruby on Rails. On ncmnonbsyercst
NPUMEPHO B TeX sKe 06acTsx, uto u Python, u, ecsiu BIGUpaTh MKy 9TUMU SA3bIKAMU,
BaM IPHUJIETCS PYKOBOJCTBOBATLCS B GOJIbINEl CTETIeHN BKYCOM 1 JIOCTYTTHBIMU OO0~
texamu. Coemyioniuii pparMenT koja Hanucan Ha Ruby:

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

Azwik mporpammuposannst PHP (http://www.php.net/), KoTopslii Bbl MOKeTe YBUIETh
B CJICAYIOIIEM MTPUMEpPE, OUeHB MOMYJIsIPpeH B 00acTi BeO-paspaboTKH, TIOCKOIBKY I0-
3BOJIET JOBOJIBHO Jierko o0bequauTh HTML u kox. OxHako sspik PHP nmeer ne-
CKOJIBKO MOABOJHBIX KAMHEIi, M €ro JOBOJBHO TPYAHO IIPUMEHUTD 32 IpeaeaMu Be6-
pa3paboTKu:

<?PHP

$language = 6:

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

Cuieayromuii npuMep mokasbisaer oTeeT Python aTum s3bikaM porpaMMUpOBaHHMSL:

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

Python — MHOrO1€7I€BO#T BHICOKOYPOBHEBBIN S3BIK TPOrpaMMUpoBanust. Ero qusailn
MTO3BOJISIET TIMCATD XOPOIIO YUmMaemMbiil KOJ, 4TO TOPA3/I0 BasKHee Ha JieJie, YeM Ha CIOBaX.
Kasknast koMmribioTepHast mporpaMma TUIIeTCsT BCEro O/{HAK/IbI, HO BIIOCJE/ICTBUN K HEl
06paranTcs MHOKECTBO pa3. ¥ 1060YUTaEMOCTb ITO3BOJISIET JIETKO 3aIOMHUTH IIPOTPaM-
MY, a TaK)Ke JIeTKO gocnpousgecmu. 11o cpaBHEHUIO ¢ APYTUMHU MTOMYJISIPHBIMU SI3bIKAMU
MPOrpaMMUPOBaHUsT KprBast 00ydeHust st si3bika Python Gostee riajikast, 4To mM03BO-
JISieT BaM ObICTpee CTaTh MPOLYKTUBHBIME. OHAKO €CTh U CJIOKHBIE MOMEHTHI, KOTOPbIE
BBI MOKETE UCCJIE0BATH 10 MEPe IPUOOPETEHMSI OIIBITA.

OTHOCHTETBHBII IAKOHI3M si3bika Python mos3BosisteT co3maTh mporpamMmy, KOTOpast
OyzeT ropaszio Kopoue CBOEro aHalIora, HallMCAHHOIO Ha CTaTUYECKOM s3bike. Vcceno-
BaHUS MOKA3JIM, YTO POTPAMMUCTBI TIUIITYT IIPUMEPHO OJIMTHAKOBOE KOJIMYECTBO CTPOK
KO/ KasKIbIil JIeHb HE3aBUCHUMO OT s3bIKa, 1109ToMy Python MoskeT 3HAUMTEIbHO TIOBBI-
CHTD Ballly TIPOAYKTHUBHOCTb. S3bIK porpammupoBanust Python — camoe Hecekpertoe
OpYy’Kne€ MHOT'MX KOMHaHI/II‘/JI7 KOTOPbBIM BaKHa TPOAYKTUBHOCTD pa6OTbI COTPYAHUKOB.

Python aBasieTcs caMbIM MOTYISIPHBIM SI3BIKOM Ha KyPCaX IPOrPaMMUPOBAHI IS
HAUMHAIOIINX B JIYYITUX aMepUKaHCKIX KoJmepkax (http://bit.ly/popular-py). On takske
UCIIOJIb3YEeTCsI LIS OLIEHKU HABBIKOB IIporpaMmmupoBanus 6oiee yem 2000 pabotozaTe-
qeit (http://bit.ly/langs-2014).

W KoHEeYHO e, OH abcooTHO GeciirateH. Bbl MoskeTe Hanucath ¢ omolipio Python
BCE, UTO 3aXOTUTE, 1 T10JIb30BAThCS 9TOM IIPOrPAMMOIi IZle yTOIHO COBEPIIEeHHO OecIar-
HO. HUKTO He cMOJKeT TPOYMTATD Ballly TPOrpaMMy U cKa3aTh: « Kakast Musiast mporpam-
Mma! Byner sxaib, eciiv ¢ Hell 4TO-TO CAYUNUTCS».

Python 3amyckaercs pakTHUECKHU BE3/IE M UIMEET «BCTPOEHHBIE GaTapeiikimy — Ieyo
Kyuy nosiesHoro 11O B craHapTHBIX OMOIMOTEKAX.

Ho, BO3MOKHO, 0OCHOBHAsI IPUYMHA KCII0JIb30BaHus Python nokaxercs Bam Heoxu-
JQHHOIL: JIFOSIM 0OBIYHO HPABUTCS 9TOT A3bIK. VM J€iiCTBUTEIHHO HPABUTCS ITPOTPaM-
MUPOBATh HA HEM, 2 HE OTHOCUTHCS K HEMY KaK K ellle O/ITHOMY WHCTpyMeHTY. HekoTopbre
Pa3paboTUNKN TOBOPSIT, YTO MM He XBaTaeT Kakoii-To ocobenHoctu Python, korma oHu
BBIHYK/IEHBI [IPOrPAMMUPOBATh Ha APYroM A3bike. M ato otsinyaer Python ot ero «kosuiers.

Korpga He ctouT ucnonbn3oBatb Python

Python ne Bcerga Oyer HauIydimmm BoIOOPOM.

OH He TIpe/lyCTaHOBJIEH TI0 yMoYauuio. B mpuioxennn I’ TokazaHo, KaK yCTAHOBUTD
Python, ecin o erie He ycTaHOBJIEH Ha BallleM KOMIIBIOTEDE.,

Python m0oBoJbHO GBICTPBIN Uit GONBITHHCTBA MPUIOKEHUN, HO €T0 CKOPOCTH
MOJKET OKa3aThCsl HEAOCTATOUHO Jisl HanboJsiee TpebGoBaTeIbHbIX U3 HUX. Ecau Baia
MpoTpaMMa TIPOBOAUT OOJBIIYIO YACTh BPEMEHH 32 BBIYUCIEHUSIMU (B TEXHUUECKITX
TEPMUHAX TAKOE Has3bIBAETCsI «ozpanuuena bvicmpooeticmeuem npoveccopa» (CPU-bound)),
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to s3biku C, C++ mim Java crpassarcs ¢ 3agadeii ropasuo ayudnie, yem Python. Ho ne
Beceral

O Unoraa 6osiee KaueCTBEHHBIH anzopumam (nomarosoe pererne) s Python nmpesoc-
XOZUT 10 ckopocTu HeaddexTupHbIi anroputm asid C. Bosiee BbicOKas CKOPOCTD
paspaboTku mus Python gaer Bam Gosibliie BpeMeHM JJIst 9KCIIEPUMEHTOB HaJl alb-
TEPHATUBHBIMU PEIIEHISIMHU.

O Bo MHOTHX MPUTOKEHUSIX MMPOTPAMMa «CKPENIMBACT MAJbIbl» B OKUJIAHUHI OTBETA
ot cepBepa. IlenTpasbubIil Tpoiteccop (KOMITBIOTEPHBIN YT, KOTOPBIN /leJlaeT Bce
pacueTsl) 0OBIYHO HE 3aeHCTBOBAH, TOATOMY BPEMS BBITIONHEHUST CTATHYECKUX
U IMHAMUYECKUX TIPOTpaMM Gy/IeT IPUMEPHO OJINHAKOBBIM.

O Crangaprusiii unteprnperatop Python mamucan na C u MoskeT OBITH YIIyUIIEH ¢ TI0-
MOIIIBIO JIOMOJHUTETBHOTO KOJIA. S paccMOTPIO 3TOT BOpoc B pasjesie «OnrumMusu-
pyeM Baril KoJ» T1aBbl 12.

O MUwurepuperaropsi st Python cranossitest GoicTpee. Java ObLI y:KaCHO MeJIEHHBIM,
KOT/Ia TOJIBKO TOSIBIJICS, U JIJIST €T0 YCKOPEHMUsT OBLIO TTOTPAYeHO MHOTO BPEMEHM
u fewer. S3pikom mporpamMupoBanus Python e Braseer HE ofiHa KOPTOPAITHST,
MO9TOMY OH yJryutaercs 6osee mmasuo. B moapasmene «PyPy» ymomsinyToro pas-
nena riaasel 12 s pacckaxky o npoekte PyPy v ero npujiokeHusIX.

O Bbl MOKeTe I1caTh OUeHb TPYJOEMKOE IIPUJIOKEHNE, 1, YTO Obl BbI HU Jejiaiu, Python
He OyJeT COOTBETCTBOBATh BalMM IoTpedHocTaM. Toraa, kak ckasan Men Xoam
B puibme «Tyxkoii», mpumute Mou cobosie3noBatusi. OObIYHO aIbTePHATUBOM B Ta-
KOM CJTydae SBJISIOTCS S3bIKH rporpammupoBanns C, C++ 1 Java, ofiHaKo pereHneM
MOJKET cTaTh U OoJjiee HOBBIN sA3bIK 1porpammuposanus — Go (http://golang.org/)
(KOTODBIH, 110 olLyIeHusAM, TOX0K Ha Python, Ho numeeT GoJiee BBICOKYIO IIPOU3BO-
JUTenbHOCT, Bpojie C).

Python 2 npotus Python 3

Camas 6osrpinast mpobJsieMa, ¢ KOTOPO BBl MOJKETE CTONKHYTHCS ceifuac, — aT0 BHIOOP
OJIHOM U3 IBYX cyiecTByomux Bepeuii Python. Python 2, kaskercs, cyiectBoBas Beerja,
aTa BepPCUsI TIPELyCTAHABIMBAETCS HA KOMITBIOTEPDI C OTIEPAIIMOHHBIMU CHCTEMAMK CeMeii-
crBa Linux. 1o ObLT OTJIMYHBII SI3BIK, HO HUYTO HE UIEATLHO. B sI3bIKaX IPOrpaMMHUpOBa-
HUS, KaK ¥ BO MHOTUX MHBIX OOJIACTSIX, OJ[HU OIITHOKHU MOBEPXHOCTHBIE, U UCTIPABUTD MX
JIETKO, & IPyTHe — TPYAHO. PellieHnst 5TUX TPYAHBIX MPOGIeM HECOBMECTHMBL: HOBBIE TIPO-
rPAMMBI, HATHCAHHbIE € TIOMOTITBIO UCTIPABJIEHHOTO SI3bIKa, He GYAyT paboTaTh Ha CTaphix
CHCTEMAX, a CTapbie MPOrPaMMBI He Oy/IyT paboTaTh Ha HOBBIX.

Cospnarenb asbika Python I'suzo Ban Poccym (Guido van Rossum) (https://www.py-
thon.org/~guido) u apyrue oObeANHUIN PENIEHIS TPYAHBIX TPOOJIEM U HA3ZBAIU UX
Python 3. Python 2 — aro iponwioe, a Python 3 — 6ymyuiee. [Tocieansist sepcust Python 2
nMeeT HoMep 2.7, OHa €elIie 0JTO OY/IET TTOIEPKIBATHCS, HO Ha HeH POl 3aKaHINBAETCST,
Python 2.8 Hukoraa e Boriiger. Hosast paspaborka Oyzier Bectuch Ha Python 3.
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B aroii kaure oncbiBaercs Python 3. Eciiu 8ol panbiie ucnonbzosaiu Python 2, to
NPaKTUYECKU He 3aMeTuTe paszHuilbl. CaMoe 04eBUIHOE U3BMEHEHHE — HTO CII0CO0 BbI-
3oBa (ynkimu print. Camoe rraBHOe nu3MeHeHre — 310 06paboTKa cMB0OJIOB Unicode,
oHa paccMmarpuBaercs B TiaBax 2 u 7. [Ipeobpasosanue nomysgproro 11O, HanmcanHo-
ro Ha Python, Beinosiastercst mocrernerto. Ho ceifuac kaskeTcst, 9TO Mbl HAKOHEIT IOCTHUT-
JIV TIePEJTIOMHOTO MOMEHTA.

YcraHoBka Python

YT06bl HE 3aHUMATh MHOTO MECTa, s1 BIHEC feTanu ycraHoBku Python 3 B mpuiioxe-
rvie I'. Ecm y Bac etre He yeramossen Python 3 v BbI He 3HaeTe 9TOTO TOUHO, 00paTUTECH
K IIPUJIOKEHUIO U IOCMOTPUTE, YTO BaM HY’KHO C/IeJIaTh CO CBOMM KOMIIBIOTEPOM.

3anyck Python

I[Tocae Toro Kak BB ycTaHOBHTE pabodyio kommio Python 3, MmoskeTe ncnonbszosats ee,
4TO6BI 3aIlyCKaTh KaK POrPAMMBI, IPUBEAEHHbIE B DTOI KHUTE, TaK 1 COOCTBEHHbIN KOJI.
Kax sxe 3amycTuTh nporpamMmy, HallMCaHHylo Ha a3bike Python? CymectByer aBa oc-
HOBHBIX c110co0a.

O Hnmepaxmuenwlil unmepnpemamop, KOTOPBIil TIocTaBisieTcst BMecte ¢ Python, maer
BO3MOKHOCTH 9KCIIEPUMEHTHPOBATH ¢ HEGOJBIIUMU ITporpaMMamiul. Bel BBoauTE
KOMaH/Ibl CTPOKa 3a CTPOKOI 1 MIHOBEHHO BUJUTe pe3ybTar. biarogaps recuomy
CBS3BIBAaHUIO MEXK/TY TIedaTaHUEM U IPOCMOTPOM MOsKeTe TPOBO/IUTh 9KCTIEPUMEHTHI
6icTpee. S1 6yy HCTIOTB30BATH HHTEPAKTUBHBII HHTEPIIPETATOP, YTOOBI IPOAEMOH-
CTPUPOBATH BO3MOKHOCTH SI3bIKA, & Bl MOKETE BBOIUTD T€ JK€ KOMAH/IbI B COOCTBEH-
Hol cpeze Python.

O /Jlist BCero mpovyero coxXpaHsiiiTe IporpaMMbl B BUJIe TEKCTOBBIX (haiijioB ¢ paciimpe-
HUEM .Dy, a 3aTeM 3aIlycKaiiTe ux, BBe/st python u nmena aTux (haiiyios.

IompobyeM BOCTIOJIB30BATHCSI 0OOUMHU METOIAMHL.

MHTepaKTUBHbIA MHTEpNpeTaTop

JLiist GOJTBIIMHCTBA TPUMEPOB KO/Ia B 9TON KHUTE UCTIOb3YeTCs MHTEPAaKTUBHBII HHTEP-
nperatop. Korzia Bbl BBOJMTE KOMaH/Ibl, KOTOPbIE BUANUTE B IPUMEPAX, U IIOJIydaeTe Te JKe
pe3yJIbTaThl, BBl 3HAETE, UTO UETE 110 TPABUIBHOMY Ty TH.

Wureprperatop 3amycKaercs IyTeM BBOJa UMEHU OCHOBHOI 1porpaMmbl Python
JIJI BaIIeTo KOMIbIoTepa: python, python3 maum dero-to moxoskero. B mambHeliteM Mbl
OyieM TIpe/IIoiaraTh, 4To OHa HasbiBaeTcst python. Ecaiu Bamma mporpaMma Ha3bIBaeTCst
TTO-/IPYTOMY, TO JIJISI ee 3aITyCcKa BaM CJIe/lyeT BBECTH UMEHHO 9TO MMSI.

VuTepakTuBHBIN MHTEPIPETATOP PaboTAET MPAKTHYECKU TaK JKe, KaK U MHTepIpe-
Tatop st (haiiioB, HO ¢ OIHUM MCKJTIOUEHUEM: KOT/Ia Bbl BBOJUTE OOBIYHOE 3HAUCHHE,
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WHTEPAKTUBHBIM MHTEPIIPETATOP aBTOMATHYEeCKU BbIBeJeT ero Ha skpaH. Hampumep,
ecsim BbI 3anyctute Python u BBesiere B unrepriperatop uncsio 61, oro 6yaer npoaybiu-
POBaHO B TEPMUHAJIE.

B creaytoLieM npuMepe CUMBO $ — 3TO 06bIUYHOE MpUIALLEHNe BBECTU KOMaHAy Bpoae python
B OKHO TepMuMHasa. Mbl 6yaeM 1Cnonb30BaTh ee 41 NPYMEPOB KOAA B 3TOM KHUME, OAHAKO Balle
MpuUrnaLieHne 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 3HAUEHUSI — HTO HKOHOMSIIAS BPEMsT OCOGEHHOCTD
MHTEPAKTUBHOTO MHTEPIIPETATOPA, a He 4acTh si3bika Python.

Kcratu, pyHkims print () Takske paboTaetT BHYTPU HHTEPIIPETATOPA, HA CJIYYall eciiu
BaM MMOHAI00UTCS BBIBECTH YTO-TO HA HKPAH:

>>> print(61)
61

>>>

Ecsmn BbI monpo6oBajy 3amyCTUTh STH TIPUMEPBI € TIOMOIIBI0 WHTEPAKTUBHOTO WH-
TepIpeTaTopa v yBUIEIHU T€ K€ PE3YIHTATHI, TO ¥ BAC TIOSIBIJICS OTBIT (IyCTh 1 HEOOIb-
11o0it) 3amycka Koga Ha Python. B cieaytonnx HeCKOIBKIX TJIaBax BbI mepeiigere ot
CTPOKOBBIX KOMaH/I K G0Jiee ITIMHHBIM TIPOrPAMMaM.

®dannbl Python

Ecuu BbI 3anumiere B daiin ynciio 61 u samycrure atot daiin ¢ momomnipio Python, on
BBITIOJTHUTCS, HO HA 9KPaHe HIUYETO He TOSBUTCS. B 0OBIYHBIX HEMHTEPAKTHBHBIX TPO-
rpamMax st Python Bam HyskHO BBI3BaTH (DyHKINIO print, 4TOOBI BHIBECTH YTO-TO Ha
9KpaH, Kak [I0Ka3aHo B cjejpylonieM parMente Koja:

print(61)

Cosmaanm daiin mporpammvbr Python u zamyctim ero.
OTKpoIiTe TEKCTOBBIN PETAKTOP.
2. Beaute B Hero cTpoky print(61), kak mokazaHo paHee.

Coxpanwre 910T (hailsn ¢ uMerem 61.py. YOeAUTECh, YTO BbI COXPAHIIIH €TI0 KaK TTPO-
croii Tekcr, a e B (hopmare Bpozie RTF nimu DOC. Bor He 00s13aHbI HCITIOJIB30BATh
pacuupenue .py s daitos mporpaMm Python, Ho 0HO MOMOKeT BaM 3aTIOMHUTD
npejiHazHaveHue daiiia.
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4. Ecsm BBI TOJTB3yeTech TpahuyecKnM M0Ib30BaTETbCKUM HTEPGhEIcOM — 3TO Kaca-
€TCsI MPAKTUYEeCKH KaXK/[0T0, — OTKPOIiTe OKHO TepMUHaTa'.

5. 3armycTure nporpaMMy, BBEIs CJIEAYIONLYIO CTPOKY:
$ python 61.py

Bbl 10o/15KHBI YBU/IETH TAKYIO CTPOKY:
61

Cpabotano? Ecii 1a, To IpUMKATE MOU TIO3/IPABJIECHHUSI 110 TIOBOJIY TOTO, YTO BBI 3a-
MYCTUJIM CBOIO TIEPBYI0 aBTOHOMHYTO TIporpammy jjist Python.

Yto panbLue?

Bui Gyiete BBOAMTH KOMaH Ikl B paboTaiontyio cucremy Python, onn moskHbI cooTBET-
CTBOBATh CUHTAKCUCY SA3bIKA. BMECTO TOr0 uTOOBI BHIBATIUTH BCE CUHTAKCHYECKHE TTPa-
BUJIA CPa3y, PACCMOTPUM UX B HECKOJIBKUX CJEAYIOMINX TIaBaX.

Cawmbiii ipocToii crocob paspaboTku mporpaMMbl Ha Python — npumenerue mpo-
CTOTO TEKCTOBOTO PEAKTOpa U OKHA TepMUHaMa. B paMKkax aTOi KHUTH s HCIIOIB3YIO
HMEHHO TaKWe PeaKTOPbl, MHOT/IA TIOKa3bIBasi HHTEPAKTUBHbBIE CECCUE PabOTHI € Tep-
MUHAJIOM, 2 MHOT/Ia — (hparMeHThl (haiiyioB. BaMm cieyer 3HaTh, 4TO CyIIECTBYET MHO-
JKECTBO unmezpuposainvix cped paspabomxu (Integrated Development Environment,
IDE) nyist Python. OHu MOryT IpeIocTaB/IsiTh BaM TpadudecKue moIb30BaTeIbCKITe
uHTEpdENCHI, TTOMOTAIINE B PEIAKTUPOBAHIN TEKCTa, 1 SKPAaHbI TIOMOTIH. Bosee mo-
IPOGHO BBI TPOYMTAETE O HUX B riase 12.

MoMeHT npocBeT/IeHUs

Kasxplii 136K TPOTPAMMUPOBAHUS UMeEET CBOI CTUJIb. Bo BBe/leHUM S YIIOMSIHY.I,
YTO CYIIECTBYET xapakmephulil 04s Python criocob Bbipasuth cebs. B Python Berpoen
HeOOJIbIIOl TEKCT, KOTOPBIIA BhIpaskaeT ero ¢huiocoduro (HaCKoJIbKO s 3Haio, Python —
9TO eIMHCTBEHHBII SI3BIK MPOTPAMMUPOBAHUS, COJEPIKAIUI MOJL0OHOE «TACXATb-
Hoe siio» ). Korma Bam 3axodercs onryTuTb MOMEHT MIPOCBETIEHMSI, IPOCTO BBEAUTE
import this B MHTEpPaKTUBHBIN MHTEPIIPETATOP, a 3aTeM HAKMHUTE KiaaBuiny Enter:

>>> qmport this

Kpacnsoe nyylie, 4eMm ypoanunBoe.
SIBHOE Nyylle, 4eM HedBHoe.

[lpocToe Nyylwe, YeMm CNOKHOe.

CnoxHoe nyywe, 4eM 3anyTaHHoe.
0NHOYPOBHEBOE Jlyylle, 4YeM BJIOKEHHOE.
PaspexeHHoe nydle, 4eMm Ma0THOE.

1 Ecin BoI He 3HaeTe, 4TO 9TO 3HA4YuT, OTKpOfITe IIpUJIoKeHne F, 4TOOBI TTOJIYYUTDb I€TAJIbHYIO
I/IH(bOpMaL[I/IIO JUIA PAa3JIMYHBIX OIEPAIllMOHHBIX CUCTEM.
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YATAEeMOCTb UMEeeT 3HayeHue.

Ocobble Cryyan He HaCTOMbKO 0COOble, 4TOOb HapyuwaTb MpaBuna.

llpn 3TOM MPAKTUYHOCTH BaxHee Oe3ynpeyHoCTH.

OunbKNM HUKOTAA HEe [JOJIKHbI 3aManynBaTLCH.

Ecnn He 3amManyunBanTCd ABHO.

BCTpeTuB [BYCMbICIEHHOCTh, OTOPOCH WCKYWEHWe yranath.

[lonkeH CywecTBOBATb OOWUH — W KeNaTesNbHO TOMBKO OAMH — OYEBMAHbIA CNOCOO Cpaenatb 3T0.
XOT# OH MOHavasy MOKeT ObiTb U HEe QYEBUAEH, €C/W Bbl He rosnaHael.
Cellyac nyduwe, 4eM HUKOTAa.

XOTA HUKOrfa 3a4acTyl Jyylle, 4em npsMo cenyac.

Ecnn peann3aumio CNOKHO 00BbACHWTL — MAeqa Moxa.

Ecnn peannsaunio nerko o0bACHUTHL — MAes, BO3MOKHO, XOpoua.
[lPOCTpaHCTBA UMEH — OT/auyHad Wwtyka! bypem penatb ux nodosbue!

Ha IIPOTANKEHNUN KHUTU A 6y11y NIpUBOUTDH IIPpUMEDPDI, WJIJIIOCTPUPYIONINE 3TN

YTBePKIACHUS.

YnpaXHeHus

Ira ryaBa sIBJsIeTCs BBEJIEHUEM B sI3bIK nporpamvuposanust Python. 3xecs 6bu10 10-
Ka3aHo, YTO OH JleJlaeT, KaK BBIIVISAUT U T/le€ ero MOXKHO IPUMEHUTDb. B KoHIe Kax 10l
rJIaBbI st Gy1y TPeIaraTh BBIMIOJHUTD HEOOJIbIIUE MPOEKTHI, KOTOPbIE MOMOTYT BaM 3a-
IIOMHUTB TO, YTO BBI TOJILKO YTO IIPOYUTAIH, U ITOATOTOBAT K CIEAYIONNM YPOKAM.

1.

Econ Bor ermie He yeranosusn Python 3, cnemaiite s1o cetiuac. TIpoutuTe mpuiosxe-
uue [, 4ToObI y3HATD JeTallu.

3anycrure HHTepaKTUBHBIN nHTeppeTatop Python 3. 11 BHOBB seTasu BbI HaiigeTe
B rpustoxkenun . IHTepIIpeTaTtop LOJKeH BRIBECTH HECKOJIBKO CTPOK O cebe, a 3aTeM
CTPOKY, HAUMHAIOMIYIOCS ¢ CUMBOJIOB >>>. [lepen BaMu mpuTIalienue sl BBOJA
koManz Python.

HeMHOTO MosKcnepuMeHTHPYHTE ¢ MHTEPIPETaTOPOM. VICIIONBb3yITE €T0 KaK Kalb-
KyJisiTop 1 Habepute Tekct 8 * 9. HaxxmuTe knasunry Enter, 4To6bl yBUAETD pe3yIbTar.
Python posxen BoiBecTn 72.

Temneps BBeinTe uncso 47 n HaxkmuTe Kiaasunry Enter. [logsusiocs m uncsio 47 B cite-
JIYTOIIEel CTPOKe?

Teneps BBemTe print (47) n Haxxmute kiaasunry Enter. [losgsusock sim cHoBa umcsio 47
B CJIe/IyIOIIEl CTPOKe?



UHrpeaneHTbl Python:
yucna, CTPpOKM
MU nepeMeHHble

B oot ritase Mmbr paccMOTPUM HpOCTeI‘/JIH_H/Ie BCTPOCHHDBIE B PythOIl TUIIbI TaHHDbIX:
Q 6ynesvt 3nauenus (KOTOPbIe UMEIOT 3HadeHue True uim False);
QO wuenvte yucaa (Bpose 42 n 100 000 000);

O uucna ¢ naasaroweti mouxoi (41caa ¢ JeCATUYHON 3arsTol, Bpoje 3,14159 wnin skc-
norenTsl, Bpozie 1,0e8, 4To o3HauaeT «oMH YMHOKUTD HA JIECSTH B BOCbMOI CTEIIEHU»,
nm 100 000 000,0);

O cmpoku (TIOCTEI0BATETLHOCTH TEKCTOBBIX CUMBOJIOB).

MOJKHO CKa3aTh, 4TO OHU SIBJISIIOTCS aToMaMu. B aToli ritaBe Mbl Oy1eM HCITOIb30BaTh
ux obocobenno. B riase 3 Oyer mokasano, Kak 00beANHUTD UX B MOJIEKYJIbL.

Kasxapiii Tum nmeet crienuduieckue mpaBuiia NCIOJIb30BaAHUS, OHU ITO-PA3HOMY
006pabaThiBaIOTCA KOMIIBIOTEPOM. MBI TaKKe II03HAKOMUMCS C nepemennvimu (MMe-
Ha, KOTOPBIE CCBLIAIOTCS Ha JaHHble; 4yTh MOAPOOHEE MbI IOTOBOPUM O HUX COBCEM
CKOpPO).

ITpumepbl Ko/a, IPUBELEHHbBIE B 9TOI IJIaBe, KOPPEKTHBI ¢ TOUKK 3peHus Python, Ho
OHU SIBJISIIOTCS JINIIB (PparMeHTaMu Koia. Mbl Gy/ieM HCII0/Ib30BaTh HHTEPAKTUBHbIIL
unrepperarop Python, BBoas B Hero atu (hparMeHThI U HEMEAJIEHHO II0JTydYast Pe3yJib-
taT. ITonpobyiite 3aIyCTUTh UX CAMOCTOSATEbHO. Bbl paciiosHaere aTu IpUMeEPBI 110
HpUIJIALIeHI o >>>, B Ti1aBe 4 MbI HAaUHEM ITCaTh IPOrPaMMbI, KOTOPbIE MOT'YT paboTaTh
CaMOCTOSITEJIHHO.

NepeMeHHble, UMEeHa U 06beKTbI

B Python Bce — GymeBbI 3HAYEHS, TIETbIE YNCIA, YHCIA C ITABAIONIEH TOUKOI, CTPOKN
U JIasKe KPYIIHBIE CTPYKTYPbI IaHHbBIX, (DYHKIMU U IIPOTPAMMbI — PEATN30BaHO KaK 00'b-
eKT. DTO TO3BOJISIET SI3BIKY OBITH CTAOMIBLHBIM (U IAET TTOJIE3HBIE OCOOEHHOCTH ), YETO
He XBaTaeT HEKOTOPBIM JIPYTUM SI3BIKAM.
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OOGBEKT MOXO07K Ha ITPO3PAYHBIH IIACTUKOBbI AIUK, KOTOPBIN COAEPAKUT (hparMeHT
npaHubix (puc. 2.1). O6beKT uMeeT TUII Bpoje OyJIeBbIX 3HAUEHMIT MU LEeIbIX YUCEJ],
KOTOPBIII OIIpe/IeJisieT, YTO MOKHO C/IEJIaTh C ITUMU JaHHBIMU. B peasbHOM MUpe SIIIK
¢ Hajmuceio «Kepamnkas MojkeT cOOOIUTh HEKOTOPYIO WHGOPMAIHNIO (CKOpee BCero,
OH TSKEJIBII U JIyullie He POHITH €ro Ha 1moJ1). TouHo Tak ke 1 B Python — eciin 06bexT
MMeeT THII 1nt, BBl 3HAETE, YUTO CMOKETE CJIOKUTH €T0 ¢ APYTUM 00BEKTOM THIIa int.

Puc. 2.1. O6BEKT NOXOX Ha KOPOOKY

Twun TaksKe orpesiesisieT, MOKHO JIM U3BMEHUTH 3HaYeHNe, KOTOPOe XPAaHUTCS B SIIIUKe
(m3MeHseMoe 3HaUeHNE ), MM OHO KOHCTAaHTHO (Hen3dMeHsieMoe 3Hauenne). Hensmensi-
eMbIif 0OBEKT MOKHO CPAaBHUTH C 3aKPBITHIM SIIIMKOM C OKOIIKOM: Bbl MOKETE YBHU/ICTh
3HaUYeHue, HO He MOKeTe U3MEHUTH ero. B paMKax TOl jKe aHaJIOTUM U3MEHSeMbIi
00BEKT IOXOK Ha OTKPBITYIO KOPOOKY: BbI HE TOJIBKO MOKETE YBUAETD XPAHSIIIEECs TaM
3HaveHne, HO U UBMEHUTD €ro, OJTHAKO He MOYKeTe M3MEHUTH €TO THIL.

Python sBiisieTcst cTpOro TUIM3UPOBAHHBIM S3bIKOM, 8 9TO O3HAYAET, YTO TUII 00beKTa
He UBMEHUTCS, JIayKe eCJTM MOKHO ITOMEHSTD ero 3HaveHue (puc. 2.2).

Puc. 2.2. Ctporas TMnNu3aumns He 03HauYaeT, YTO HY>KHO HaXXMMaTb KNaBuLLmn
CO CTPOTUM Bblpa)keHnem nnua
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SA3BIKN TpOTPAMMUPOBAHNST TAKIKE TIO3BOJISIOT BaM OTIPE/IeNISATh mepeMeHHbre. [lepe-
MEHHBIE SIBJISI0TCSI UMEHAMU, KOTOPBIE CChLIAIOTCS HA 3HAYEHUS B TAMITH KOMITbIOTEPA.
Bbl MOsKETe OIIpeenTh UX IS MCIIOAb30BaHus B ¢Boeii mporpamme. B Python cumBou =
NPUMEHSIETCS JIJIsl IPUCBAUBAHUS 3HAUEHUS] TIEPEMEHHOT.

B LUKOME Hac BCEX YUUIM, YTO CMMBOJT = O3HAYaET «PaBHO». [10YEMy Xe BO MHOTMX A3blKax Mpo-
rpamMmypoBaHusl, BKlouasi Python, 3ToT cuMBON ucnonb3yeTcst Ansi 0603HaYeHs NpyUCcBanBaHUs?
OpnHa U3 NPUYMH — Ha CTaHAAPTHOW KlaBMaType OTCYTCTBYHOT JIOTMYECKUE anbTepHaTUBbI Bpose
CTPenKku BNeBO, @ CUMBOJT = He C/INLIKOM CHMBAET C TO/Ky. KpoMe TOro, B KOMMbIOTEPHBIX Mpo-
rpamMmax npvcBavBaHue UCMOJb3yeTCsl Yallle NPOBEPKU Ha PaBEHCTBO.

B CJIeILYIOH.[ef/Jl IIporpaMme 1eJsioe Ynciao 7 IIPHCBaNBaACTCA HepeMeHHOﬁ CHMEHEM d, 3aTEM
Ha 9KpaH BbIBO/IMUTCA 3HaUY€HUE, CBA3aHHOE B TeKyIIII/Iﬁ MOMEHT C 9TO HepeMeHHOfIZ

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

Ceiiyac TIPUIIIIO BPEMST C/Ie/IaTh OUeHD BasKHOE 3as1BIIEHIE O TepeMeHHbIX B Python:
mepeMeHHBIe — 9TO TIPOCTO MMeHa. [IprcBanBanre He KoMmUpyeT 3HAUeHUE, OHO MPH-
KpeIuIsieT uMs K 0ObEeKTY, KOTOPBIil COMEPIKUT TaHHbie. VIMst — 3TO cebLika Ha KaKoii-To
06beKT, a He cam 00beKT. VIMst MOXKHO paccMaTpuBarh Kak ctukep (puc. 2.3).

Puc. 2.3. imeHa npukpennawoTca K o6bekTam

[MompobyiiTe caenaarh caeayolee ¢ TOMOIIBI0 HHTEPAKTHBHOTO HHTEPIPETATOPA.

1. Kax u pasbliie, IPUCBOITE 3HAUEHME / UMEHU a. ITO CO3AACT OOBEKT-<«SIUK», CO-
JIepsKalnii 1eJI0YucIeHHOe 3HaYeHne /.
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BbIBe,ZII/ITe Ha 9KpaH 3Ha4Y€HUeE a.

[TpucsoiiTe a mepeMeHHON b, 3acTaBUB b TPUKPENUTHCS K 0O0BEKTY-<SIIUKY>», CO-
JlepKalieMy 3HaueHue /.

BriBenute 3nauenue b.

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

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

B Python, eciiu BbI XOTHTE Y3HATH TUI KAKOTO-TO 00beKTA (TIEPEMEHHOIT MU 3HAUE-

HUSL), BaM CJIeAyeT UCII0JIb30BaTh KOHCTPYKIMIO type(06bexT). ITonpobyem caenarsb aTo
IS pa3ubix 3Havennii (58, 99.9, abc) u mepemenHBIX (a, b):

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

Knacc — ato orpeaeseHue O6’beKTa; KJIaCChbI JIETAJIbHO PACCMaTPUBAIOTCS B TJIaBE 6.

B Python 3HaueHMs TEPMUHOB «KJIACC» U «TUIT» TIPUMEPHO OIHHAKOBBI.

© O 0 O

Vmena iepeMeHHBIX MOTYT COJIEP:KATD TOJBKO CJIEIYIONIIe CUMBOJIBL:
OYKBBI B HIZKHEM PerucTpe (0T «a» JI0 <Z»);

OyKBbI B BepxHeM peructpe (0T «A» 10 «Z»);

nudpst (ot 0 10 9);

HIKHee TordepkuBanme ().

Vmena He MOTyT HauMHATHCA ¢ 1HppbI. Python Takske oco6o obpabarbiBaet nMena,

KOTOPbIE HAUMHAIOTCS ¢ HUAKHETO MoYepKuBaiust (00 5TOM Bbl MOKETE TIPOYECTD B TJIa-

Be 4). KOppeKTHbIMU SABJISAIOTCS CJICYIONNE UMEHA:

Q
o
o
Q
o

a

al;

abc 95
_abc;

_la.
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CJIG,ZIYIOHII/IG HNMEHa, O/THaKO, HEKOPPEKTHbI:

Q I
Q 1la;
o 1.
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Haxouer, He cieyeT ncnoJb30BaTh celyIolue c0Ba J1s UMeH IIepeMeHHbIX, 110-
CKOJIbKY OHU SIBJISTIOTCS 3ape3epsuposannvimu 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

ITH cJI0BA U HEKOTOPBIE 3HAKY TIPETTHHAHNST UCTIOIB3YIOTCS B cuHTakcuce Python.
BbI mosHakoMuUTECHh C HUMU BCEMU TI0 Me€pe UTEHUSI ATOW KHUTH.

YUucna

Python uMeer BCTpoeHHY 0 MOIEPKKY Tiesbix unces (Harogobue 5 u 1 000 000 000) w uu-
ceJ1 ¢ miaBaiomieil Toukoit (Bpoze 3,1416, 14,99 u 1,87e4). Bol MOKeTe BBIUNCIATH KOMOW-
HAIIU YFICEJT C TOMOIIBIO TIPOCTHIX MATEMATHYECKUX OTIEPATOPOB, TPUBEICHHbIX B TAOIHIIE.

OnepaTtop OnucaHue Mpumep PesynbTar
+ CnoxeHue 5+8 13

- BblunTaHue 90 - 10 80

* YMHOXeHue 4*7 28

/ [leneHune ¢ nnaBatoLLei TOUKOM 7/2 3,5

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

% Modulus (BbluncneHve octaTka) 7%3 1

*k Bo3BeneHue B cTeneHb 34 81

Ha neckompkux CJIEAYIONNX CTPaHUIAX g ITOKAXKy BaM ITPOCTbHIE IPUMEPDI TOT'0, KaK
PythOIl MOJKHO MCITOJIb30BATh B Ka4€CTBE OUECHDb CJIOKHOI'O KaJIbKYJIATOPA.

Llenbie uncna

Jliobast nocaeoBatebaocTh 1Hdp B Python cunraercs yenvin vucom:

>>> b

5
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MoskHO cTos1b30BaTh U MPOCTOi HOJb (0):

>>> ()

0

Ho He cTaBbTe ero nepej ApyruMu udpamu:

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

A

SyntaxError: invalid token

TonbKo YTO Bbl YBUAENM NEpPBOE MCKtoYeHne B Python — nporpamMmHyto owmnbky. B Hawem cny-
Yae 37O npeaynpexaeHue o TOM, YTo 3HayeHne 05 — 370 invalid token (HeKOppeKTHbIN CUMBON).
51 06bsICHIO, UTO 3TO 3HAUWT, B noapasaene «CuUCTeMbl cUUCIeHus» aanee. B 3Ton kHure Bbl
YBUAUTE ellle MHOMO NMpUMEPOB UCKTOUEHMIA, NOCKO/bKY OHU SIBASIOTCS OCHOBHBIM MEXaHW3MOM
06paboTku owmbok B Python.

HOCJIGZIOBB.TG]IBHOCTB ]_[I/I(l)p YKa3bIBa€T Ha 11€J10€ YNCJIO. Ecou B momecTrTe 3HAK +
nepen LII/I(I)paMI/I, YMCJIO OCTAHETCA ITPEKHNM:

>>> 123
123
>>> +123
123

Yr1obbI YKa3aTb Ha OTPUIATEJIbBHOE YN CJIO, BCTaBbTE TIEPE/T HI/I(l)paMI/I 3HaK -:

>>> -123
-123

C nmomorisio Python Bbl MoskeTe BBITTOMHSAT OOBIYHbIE apU(DMETUIECKUE IeHCTBYS,
KaK U ¢ OOBIYHBIM KaJIbKYJISITOPOM, HCTIOJIB3YsI OTIEPATOPDIL, IIOKA3aHHBIE B TIPE/IBIYIIIEN
tabnuie. CloskeHne U BerauTanue OyayT paboTaTh, IIOJTHOCTHIO COOTBETCTBYSI BAIllUM
OXKM/TAHUSIM:

>>> 5 + 0
14

>>> 100 — 7
93

>>> 4 — 10
-6

Bbl MoskeTe paboTaTh ¢ JI0ObIM KOJUYECTBOM YHUCE ¥ ONIEPATOPOB:

>>> 5+ 09 + 3

17
>>4+3-2-1+6
10
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3ameuaHue o CTUITIO: He 00513aTeTbHO BCTABJISITE MPOOET MEXKITY KakK/IbIM YHCIOM
1 OIIEPATOPOM:

>>> 549 + 3

17

Takoii hopMaT BBITJISINT JIyYIIle, U eT0 TPOTIE TPOYECTh.
YMHO)ReHne ToKe JOBOJIBHO TPUBBITHO!

>>> 6 K 7

42

>>> 7 % f

42

>>>6 %7 *2*3

252

Onepaum{ JleJICHNA 9YTh 6oJtee HWHTEPECHA, ITIOCKOJIbKY CYIIECCTBYET /Ba €€ BH/A:

Q ¢ IOMOLIBIO ONIEPAaTOPa / BLIIOJIHSIETCS denenue ¢ niasaiouei mouxot (1ecaTuiHoe
JeJieHune);

O ¢ TIOMOIIIBIO OTIepaTopa // BBIMOJIHSIETCS Ueaouucientoe deienue (IeJIEHIe C OCTATKOM ).

Jlaxke ecyivt BB JleJIUTE 1[€JI0€ YKUCJIO Ha 11eJI0e YUCJI0, ONEePATop / JACT pe3yJibTar
C IJIaBAIOIE TOUYKOIL:

>>>9 /5
1.8

L[e]IO‘-II/IC]IeHHOG JleJieHne 1aCT BaM He]IO‘-IPICJIeHHbeI OTBET, OT6paCI)IBaH OCTaTOK:

>>>9 // 5
1

JlesieHne Ha HOJb € TOMOIIBIO JTI0OOTO OMepaTopa CreHepUpyeT UCKIIUEHNUE:

>>> 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 NMPpEeAbIAYHINX ITPUMEPaAX UCITOJIb3YIOTCA HEITOCPEICTBEHHO EJIOYNCJIEHHbIE
3HaueHus1. Bbl MOKeTe CMelnBaTh LeJI0UNCIeHHbIE 3HAUEHUS U TIepeMenHbie, KOTOPbIM
OBLIO TIPUCBOEHO IEJIOUYNCJIEHHOE 3HAYE€HUE!

>>> 3 = 95
>>> 3

95

>>> 3 — 3

92
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PaHee, KOr/ta Mbl BBITIOJTHUJIN OTI€epanuio a - 3, MBI He IIPUCBOWJIN PE3YyJIbTAT Ilepe-
MEHHOMI d, TO9TOMY €€ 3HaueHHe HEe N3MEHNJIOCD:

>>> g

95

Ecau BB X0THUTE U3MEHUTDH 3HAUEHUE TIEPEMEHHON a, MpUaeTcs cenaTh Cledy-
o1ree:
>>> 3 =3 — 3
>>> g

92

IT0 OOBIYHO COMBAET € TOJIKY HAUMHAIOTIIX POTPAMMUCTOB, TIOTOMY 4TO GJ1aroapst
U3yYeHUIO MaTeMaTUKHU B IIIKOJIe Mbl BUJMM 3HAK = U JlyMaeM, 4YTO OH yKa3bIBaeT Ha
pasencTBO. B Python BoipaskeHue, crosiiee cipaBa OT 3HaKa =, BBIYMCJASETCS TIEPBbIM
U TOJIbKO 3aTeM ITPUCBANBAETCS TIEPEMEHHOM € JIEBOH CTOPOHBI.

I[Tpoiie gymath 06 5TOM Tax.

1. Bpruuraem 3 us a.
[TpucBanBaem pe3yibTaT 3TOTO BBIYUTAHNS BPEMEHHOI TIepeMEHHOM.

3. TIpucsauBaem 3HaueHVe BpEMEHHON epeMeHHO a:

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

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

Python paccunTsIiBaeT pe3yabTaT OnepaIiy BIYUTAHUS C TIPABOii CTOPOHBI OT 3HAKA =,
3aIllOMUHAET PE3yJIbTaT, a 3aTeM IIPUCBAUBACT €ro IePeMEeHHON a, KOTopas HaXOJIUTCs
C JIEBOIT CTOPOHBL. ITO ropaso GbICTpee W MPUSATHEE TJIa3y, YeM MCIOJIb30BaHue Bpe-
MEHHOU TIepeMeHHOT.

Bol Moskere coBMecTuTh apudmMeTndeckue orepaTopsl ¢ IpucBanBaHUeM, pa3-
Melas oneparop nepez 3HakoM =. B 9Tom nipumepe BbIpaskeHue a -= 3 aHAJIOTHYHO Bbl-
paxkeHnio a =a - 3:

>>> g = 05
>>> 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 1IpeJICTaBJIEH TIPUMED JleJIeHUs ¢ TIIaBalolleil TouKoii, a =a / 3:

>>>3 /=3
>>> g

66.66666666666667

[IpucBouM 3HayeHue 13 mepeMeHHOH a, a 3aTeM HoIpoOyeM HCII0Ib30BaTh COKpa-
IIEHHbII BapUaHT a = a // 4 (1leJIourcIeHHOe JIeJIeHue ):
>>> 3 = 13
>>> 3 //=4

>>> 3

3

CuMBOJI % UMeeT HECKOJIBKO pasHbix npumeHenuii 8 Python. Koria on Haxomurest
MEXK/y JIBYX YHCEJI, C er0 IOMOIIbIO BBIUNUC/IAETCS OCTATOK OT JIeIeHUs IIePBOI0 YKCJIa
Ha BTOpoE:

>>> 9 7 5
4

Bot tak moskHo TIOJIYYUTDH 9aCTHOE 1 OCTAaTOK OTHOBPEMEHHO!

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

B IIPOTUBHOM CJiy4da€ BaM IIPUIILIOCH OBl CUUTATDH UX I10 OTAECJIbHOCTH:

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

ToabKO UTO BBl YBHUEIN KOE-UTO HOBOE: (hyHKuuto ¢ nmereM divmod, B KOTOPYTO
nepeaaroTces Iesble Yicaa 9 u 5, BO3BPaIIaolyio IBYXdJIeMEeHTHBIA Pe3yJabTaT, Ha-
3bIBaeMbIil kopmexcem. C KOpTeKaMU Bbl TO3HAKOMUTECH B TJ1aBe 3, a ¢ PyHKITUSIMHI —
B Iy1aBe 4.

MpuopuTteT onepauuin

PaCCMOTpI/IM, 4TO MMOJIYYUTCAA, €CJIN BBECTHU CJIEAYIOIIEe:

>>> 2 + 3 * 4

Ecam BBITOTHUTD CII0JKeHNe TePBBIM, 2 + 3 paBHO 5, a 5 * 4 paBHo 20. Ho ey BBITOTTHUTH
MEePBBIM YMHOKEHIE, 3 * 4 paBHO 12, a 2 + 12 paHo 14. B Python, kak u B 60oJibIinHCTBE
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APYTUX A3bIKOB, YMHOKE€EHNE NMECT 6OJIbIHPlﬁ npuopument, HeKeJa CJI0KEHNE, TIOITOMY
Bbl YBU/IUTE OTBET, COBHaZ[aIOH.[I/Iﬁ CO BTOpOﬁ Bepcneﬁ:
>>> 2 + 3 * 4

14

Kaxk y3HaTtp npuoputet Toii WIu WHON oneparuun? B mpunoskennun E mpuBogauTcs
orpomHast TabJIUIA, B KOTOPOiT TIePEUNCIEHbI BCE TPUOPUTETDI, HO sT OOHAPYIKUI, UTO
Ha MTPaKTUKe HUKOT/Ia He CMOTPIO B 9TH MpaBuia. [opaso mpoiie 106aBUTh Tapy CKO-
60K, 4TOOBI CIPYIIITUPOBATH KO/ U BBIYUCIICHUS TaK, KaK HYKHO:

>>> 2 + (3 *4)
14

ITO TIOMOKET ]IIO6OMy YEJIOBEKY, YN TAIOIIEMY KO/, TOYHO OIIPEJICJUTDH €TI0 Ipe/iHa-
3HadeHue.

Cucrembl cuMCneHus

[Ipeamonaraercs, 4To 1eJible YUCTa YKA3bIBAIOTCS B JIECATUIHON cucmeme cuucienus,
€CJIM TOJIBKO BBl HE YKasKeTe Kakyto-1ubo Apyryio. Bam MoskeT HUKOT/a He TTOHAI0-
OUTHCS MCII0JIb30BATh APYTUE CUCTEMbI CYUCIIEHNUST, HO MHOTIA OHK OyAyT BCTpedyaTh-
¢4 B KoJI€.

Kak npaBuJio, y Hac fiecsITh aJIbIleB Ha PyKaX v Horax (Y OJTHOTO U3 MOMX KOTOB UX
HEMHOTr0 00JIbIIIe, HO OH PEAKO MCIOJIb3YET UX JJISI CUeTa ), II09TOMY MbI cuntaeM: 0, 1, 2,
3,4,5,6,7,8,9. Ilocse aTOr0 y HAC 3aKaHYUBAIOTCS IIUGPHI 1 MBI TEPEHOCUM €IUHUILY
Ha MECTO JIECSTKY ¥ HOJIb — Ha MecTo eAnHuIbl: 10 o3Hauaer «odua decsmia u nolo
edunuy». Y Hac HeT ogHOI Hudpbl, KoTOpas IpeacTasisia Obl coboit 10. Janee Mbl
cunraeM: 11, 12... 19, nepenocum exunuily, utoOsi caenars 20 (0se decsimiu u 1Hoib eou-
HUY), W T. II.

Cucrema cymc/IeHUsT YKa3bIBAET, CKOJIBKO UMD BbI MOJKETE UCII0JIb30BATD /10 TOTO,
Kak repeHecTy eannuily. B iornunoii (GUMHapHOI) crcTeMe CYUCIIeHUs] e[UHCTBEHHBIMU
mndpamn ssrstored 0 u 1. /[Bonunsre 0 1 1 Touno Takue xe, Kak u gecsatunanbie. OHa-
KO, ec/iu B 3TOH cucreMe cyioxkuTh 1 u 1, Bor osryunte 10 (ogHa mecsaTudHast [BONKA
[JIIOC HOJIb IECSITUYHBIX €MHUIL).

B Python Bbl MOJKeTe BbIPAa3HUTh YKC/Ia B TPEX CUCTEMAX CYMCAEHMS IIOMUMO JIeCs-
TUYHOM:

O 0b mym 0B mist deouunoii cucmemot (ocHoBaHue 2);
Q 0o mm 00 a1t 8Bocvmepuunoil cucmemot (ocHoBanuE 8);
O 0x win 0X st wecmnaduamepuunoil cucmemot (ocaopanue 16).

VuTeprperaTtop BhIBEAET 9TH YKCJIA KaK AecaTudnbie. IIompobyeM BOCIOab30BaThCs
Kax0l u3 cucreM cuncienus. [lepsoii Beribepem cTapoe 1o6poe necatnyroe yucyo 10,
KOTOPOE O3HAYAET «00HA OCCAMKA U HONb COUHUL>:

>>> 1)

10
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Tenepb BosbMeM ABOMUHYIO (OCHOBaHUE 2), UTO O3HAYAET «00Ha (decsmuunas)
060UKA U HOLD eOUHUL>:

>>> (b10
2

Bocbmepuunast (ocHoBanue 8) o3HadaeT «odua (Oecsmuundas) 60CobMepKa U HOlb
eounuy>:

>>> (010
8

IMecrnaanarepuunas (ocnosanue 16) osnavaer «odua (decsmuunoe) 16 u noiw
eounuy»:

>>> (0x10
16

Eciin BaM MHTEPECHO, Kakue «Iu@pbl» MCIOJb3YeT MIeCTHAAIIATEPUIHAS CHCTEMA
cuncienus, sarasnure Ha Hux: 0, 1,2, 3,4,5,6,7,8,9,a, b, ¢, d, e u f. Oxa paBro necsi-
tuynoii 10, a Oxf — gecsarrunomy 15. obasbre 1 k 0xf, u BbI moyumre 0x10 (mecsitmy-
Hoe 16).

3aueM UCI0JIb30BATh APYTIHE CHCTEMbI CYUCIIEHUST, OTIUYHBIE OT AECATHYHON? ITO
MOJIE3HO JIIsT OUMOBLIX ONepayull, KOTOpbie OTIMCAHBI B IJlaBe 7 HaPsILy C IeTaabHON
undopmaiuein o mpeobpasoBaHUN YUCEN U3 OJHON CUCTEMbI CUUCJIEHUS B IPYTYIO.

Npeobpa3zoBaHusa TUNOB

Jlnist Toro 4ToObI MI3MEHNTH APYTUE TUIIBI JAHHBIX HA LEJ0YNCAEHHbBIA TUIL, CJIEIyeT UC-
nosb3oBaTh GyHKIMIO int (). OHa cOXpaHseT HeayIo 4acTh YKcIa 1 0TGpachiBaet Jioboii
OCTaTOK.

[Ipocreiimmii Tun gannbix 8 Python — 6yiesvr nepemennoie, snadenusymm sToro Tuna
MOTYT OBITH TOJIbKO True mim False. Ilpu npeo6pa3oBaHuy B Ie/Ible YHCAA OHM MPEJ-
CTaBJIAIOT coO0 3Hauennd 1 u 0:

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

ITpeobpasoBanue YncIIa ¢ IIABAIOIIEH TOYKON B 1[€JI0€ YHUCIIO TPOCTO OTCEKAeT BCe,
4TO HAXOAUTCS MTOCJIE JeCATUYIHON 3araTon

>>> int(98.6)
98

>>> int(1.0e4)
10000

B IporpaMmax CTaBUTCA TOYKa.
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Haxowertr, paccMoTpum mpumMep TpeobpasoBaHis TEKCTOBOH CTPOKK (CO CTPOKAMU
BBI TI03HAKOMUTECH Yepe3 HEeCKOJIbKO CTPAHUIL), KOTOpas COAEPKUT TOJbKO IU(PBI
1, BO3MOKHO, 3HAKM + U -:

>>> int('99")

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

Hpeo6pa30BaHI/Ie IIE€JI0TO YMCJia B IEJI0E€ YNCJIO HUYETO HE MEHAET 1 COBCEM HE BPEINT:

>>> int(12345)
12345

Ecam BoI Honp06yeTe HpeO6p3.30BaTb YTO-TO HEIIOXOKEE Ha YMUCJIO, CTEHEPUPYETCA
UCKIIOUeHue:

>>> 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'
>>> int('')

Traceback (most recent call last):

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

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

T

TexcroBast cTpoka B IPeABIIYIIEM TIPUMepe HAUNHAETCS ¢ KOPPEKTHBIX CIMBOJIOB-
udp (99), HO IPOAOJKAETCS TEMU CUMBOJIaMU, KOTopble (pyHKIM int() o6paboTath
He MOJKeT.

Mbl paccMOTPUM UCKIOYEHVS B rnaBe 4. MNoka HY>XXHO TONbKO MOMHUTb, YTO C MOMOLLbIO UCKITIO-
YeHuid Python usBelLaeT Bac 0 TOM, YTO MPOM30LLNA OLIMEKA, BMECTO TOrO YTOObI MPEpBaTh Bbl-
MOJIHEHWE NPOrpaMMbl, Kak MOCTYNalT HEKOTOpble APYrue A3blki. BMecTo Toro YTobbl nokasbl-
BaTb BaM JILUb NMPaBU/ibHbIE MPUMEPbI, i TPOAEMOHCTPUPYIO MHOXXECTBO BapUaHTOB UCKITIOUEHWN,
yTO6bI Bbl 3HANN, Kak NocTynaeT Python, koraa UTo-To MAET He Tak.

Oyukiust int() Gyaer co3aaBaTh HeJIble YNCa U3 YUCET ¢ TIaBatoIieil TOUKOi nim
CTPOK, COCTOSIINX 13 1udp, HO OHa He OyeT 06pabaThiBaTh CTPOKH, COAEPIKAIINE JIe-
CATUYHBIE TOUKU WUJIN 9KCITOHEHTHI:

>>> int('98.6")
Traceback (most recent call Tast):
File "<stdin>", line 1, in <module>
ValueError: invalid literal for int() with base 10: '98.6'
>>> int('1.0ed")
Traceback (most recent call Tast):
File "<stdin>", line 1, in <module>
ValueError: invalid literal for int() with base 10: '1.0e4’
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Ecoii BBI cMeTaeTe uncienHbie 3Hauenust, Python 6yzer meITaThest aBTOMaTHYECKN
npeobpazoBarh UX:

>>> 4+ 7.0
11.0

Byneso 3nayenue False paccmarpuBaercs kak 0 uiau 0.0, KOT/Ia OHO CMENIMBAETCS
C LEJIBIMU YNCTIAMK WM YUCTIAMH C TIIaBalolelf TOukoi, a True — kak 1 miu 1.0:

>>> True + 2

3

>>> False + 5.0
5.0

Hackonbko o06beMeH Tvn int?

B Python 2 pasmep nepemennoii tuima int 6bu1 orpanuden 32 6uramu. Toro GbLIO 10-
CTAaTOYHO JIJIS TOTO, YTOOBI COXPAHUTD JII0O0E 11EJI0e YMCIIO0 B inanasoHe ot —2 147 483 648
1o 2 147 483 647.

JLuist TIepeMeHHBIX THIIA 10Ng BBIZIEJISLIOCH elite OoJibiiie MecTa — 64 G1Ta, 4TO MO3BOJISLIO
XPaHUTb 3HAYEH B fuanasore ot —9 223 372 036 854 775808 109 223 372 036 854 775 807.
B Python 3 tum Tong otcyTcTBYET, a epeMenHast TUTa int MoxkeT ObITh 0600 pas-
Mepa — gaxe 6oJbiie 64 6ut. [[09TOMY BbI MOKETE BBIIOJIHUTH apudMeTUYECKIIe Tei-
crTBust Haroo6ue cieayonux (10**100 HazbiBaetcs 2yeon (googol), kommanus Google
Ha3bIBAJIaCh TaK JI0 TOTO, KaK PEIINIa CMEHUTh CBOE HazBaHUe Ha (oJiee PocToe):

>>>

>>> googol = 10**100

>>> g0o0go]|
100000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000

>>> g00gol * googol
100000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000

Bo MHOTHX A3bIKaX TIPOrPAMMHUPOBAHNA 3TOT IPUMED BBIZOBET TaK HA3bIBAEMOE nepe-
NOAHEHUE YETOUUCTEHHOZ0 3HAUEHUSL, KOT/IA YUCITY HY/KHO OOJIBITIE MECTA, YeM KOMITHIOTED
MOJKET TIPEIOCTABUTD, YTO TIPUBE/ET K PA3HbIM HeesarebHbIM adderram. Python obpa-
GaTbIBaeT OrPOMHBIE TIeTble Yrcia 6e3 Besakux mpodiem. OHo ouko ayist Python.

UYucna c n1aBaroLlein TOYKOM

3Ha‘{€HI/IHMI/I IIEJIOYUCJICHHOT'O TUIIa ABJIAIOTCA 1€JIbl€ YMCJia, HO YuUcia C nﬂasammeﬁ
moukotl (B Python onu HaszbiBatoTcs float) umeror necsatuunyio sansaryro. Hucoa ¢ mia-
Barollell TOUKOi 00pabaThIBAIOTCS TAK JKe, KaK U IeJIble: Bbl MOJKETE HCII0JIb30BaTh OIle-
paTtopsl +, -, *, /, //,** & u dynxnuio divmod().
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Jluist Toro uToObI PeoGpa3oBaTh APyTHe TUIIBI B TUI float, ciepyer ucrosb30BaTh
dynxmmto float(). Kak u panee, GyJieBbl 3HaUeHUsT 00pabaThIBAIOTCS KaK HEOOJIbIIINE
qucsa;

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

[TpeobpasoBanue 3HaYeHus Trira int B tum float Juilnb cO34acT CYACTIAUBOrO 00-
JajiaTesisd JeCATUYHON 3aIsITOM:

>>> f1oat(98)
98.0

>>> float('99")
99.0

Bl Takke MokeTe MpeobpasoBbIBATh CTPOKH, COAEPIKAIINE CUMBOJIBI, KOTOPbIE
SIBJISTIOTCST KOPPEKTHBIM YMCJIOM C TIIaBatolieil Toukoi (nndpsl, 3HaKH, AeCITUIHAS
3anATasi UM €, 32 KOTOPOU CJIe/lyeT 9KCIIOHEHTA):

>>> f1oat('98.6")

98.6

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

>>> float('1.0ed4")
10000.0

MaTtemaTuueckmne pyHKUUMN

Python umeer npuBbaHbIi HAOOp MareMaTnyecKux (GYHKIMIL BPOJE KBaJPaTHOTO KOP-
HsT, KOCMHYCA ¥ T. 7. MBI pACCMOTPUM UX B IPUJIOKeHUN B, r7ie Takxke oOCy UM mpu-
Mmenenue Python B nayke.

Ctpokmu

HenporpaMMucTsl yMaioT, 4TO IPOIrPAMMUCThHI XOPOIIO Pa3dUpaioTcs B MaTeMaTH-
Ke, II0TOMY 4TO paboTaioT ¢ ynuciaamu. Ha camoM gejie 60JbIIMHCTBO IIPOrPaMMU-
€TOB paboTaIOT ¢ TEKCTOBBIMU CMPOKAMU TOPA3LO0 Yallle, 4eM ¢ yncaamu. Jlornueckoe
(v KpeaTuBHOE!) MBITIJIEHUE JIJIST HUX 3a4acTyI0 TOPa3/io BakHee MaTeMaTHIYeCKUX Ha-
BBIKOB.

Baaropaps nopgepsxke crangapra Unicode Python 3 mosxker cogepskarh CUMBOJIbI
J060T0 A3bIKA MUPA,  TAKIKE MHOTHE PYTHE CUMBOJIBL. HeobXoanMocTs paboThi ¢ 5THM
cTaHAapTOM ObLIa OHOI M3 IPpUYKH u3MeHeHnsa Python 2. 9to xopolias IpuynHa 1c-
10J1b30BaTh Bepcuio 3. 5 Oyay npumensars crangapt Unicode Jiniib MHOIQ, IIOCKOJIBKY
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9TO MOJKET TIOKA3aThCsT CIOKHBIM. B cireyionux mpumepax st 6y1y Hcmorb30BaTh CTPO-
ku popmata ASCII.

CTpOKH SIBJISIFOTCS [IEPBBIM TIPUMEPOM nociedosamenviocmeil B Python. B uactaocTn,
OHU TIPEJICTABJISIIOT OO0 TIOCIEIOBATEIBHOCTH CUMBOJIOB.

B orsmmune ot gpyrux si361K0B, B Python ctpoku siByistioTcest Heusmernsiemvimi. Bol He MO-
JKeTe U3MEHUTDb caMy CTPOKY, HO MOKETe CKOIIUPOBATb YaCTH CTPOK B JAPYTYIO CTPOKY,
4TOOBI HOJIYUYUTH TOT Ke 9P hEKT.

Cxopo BbI y3HaeTe, Kak 3TO /IeJIaeTCsl.

Co3paeM CTPOKM C NOMOLLbIO KaBblueK

Crpoxka B Python cosmaercs 3axmodeneM CHMBOJIOB B OJIMHAPHBIE WJIH IBONHbIE Ka-
BBIUKH, KaK [TOKA3aHO B CJIEIYIONIEM IIPUMepe:

>>> 'Spap’
‘Snap’

>>> "Crackle"
‘Crackle’

VHTepakTUBHBII HHTEPIIPETATOP BBIBOAUT Ha IKPAH CTPOKU B OJMHAPHBIX KaBbIUKaX,
HO Bce OHU 00pabaThiBAIOTCS OJUHAKOBO.

3adyeM nMeTh /1Ba Bujia KaBbruek? OCHOBHasI Wesl 3aKJII0YAETCST B TOM, YTO BBl MO-
JKeTe CO3/1aBaTh CTPOKHU, COMEPIKAIIIe KaBbIYKI. BHYTPHU OMMHAPHBIX KABBIYEK MOKHO
PACIOIOKUTH JIBOWHBIE U 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."

noa

MoskHO Tak»Ke UCTIOh30BaTh TPU o/luHapHble (') WM Tpu IBOMHbIe KaBbIuku ("""):

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

TpoiiHbie KaBbIYKKU HE OY€Hb [OJE3HbI /s TAKUX KOPOTKUX cTPoK. OHU 00bIYHO
UCTIOJIB3YIOTCS JIJIST TOTO, YTOOBI CO3/IATh MHOZOCIPOUHbIE CIPOKU, HATTOAOOUE CIIEIy-
IOLIEro KJIaCCHYECKOro CTUX0TBOpenus Jasapaa 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 cTuxoTBOpPeHue ObLIO BBEAEHO B MHTEPAKTUBHbII MHTEPIPETATOP, KOTOPBIN
HOIIPUBETCTBOBAJ HAC CUMBOJIAMHU >>> B IIEPBOI CTPOKE 1 BBIBOILI CUMBOJIBI ... 10 TEX TI0P,
MOKa MBI He BBEJIH MTOCJICHUE TPOITHBIE KABBIYKHU 1 He MIEPEILIN K CIIEAYIOIIei CTpOKe.)

ECJH/I 6bI BbI HOHpO6OBaJH/I CO3/1aThb CTUXOTBOPEHHE C TOMOMIBIO OAMHAPHDBIX KaBbIYECK,
Python nauas 6b1 BOJHOBATbHCS, KOrga Obl BbI EPEILIN K CJAeLYIOIeN 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 Titeral
>>>

EcJi BHYTPH TPOIHBIX KABBIYEK PACIIOJIATACTCSI HECKOIBKO CTPOK, CUMBOJIBI KOHIA
cTpoKH Oy/IyT COXpaHEeHbI BHYTPU Hee. EcJii mepe/; CTPOKOM WIIH TIoc/Ie Hee HaXO/ATCs
mpoGesTbl, OHM TaksKe OYAYT COXPAHEHDL:

>>> poem?2 = '''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.
>>> 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.

>>>

Kcrary, cymectByeT pa3Huiia MEK/Iy BBIBOJIOM Ha 9KpaH ¢ TOMOIIIbIO (hyHKImu print ()
1 aBTOMaTUYECKUM BBIBOJIOM Ha 9KPaH C IIOMOIIbI0 MHTEPAKTHBHOIO NHTEPIIPETaTopa:

>>> 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'

DyHKIMs print () 3BAEKAET KaBBIYKN U3 CTPOK U BBIBOJAUT Ha AKPAH MX COMEPIKU-
moe. Ona npenHasHayeHa /g ya00cTBa 10Jb30Bare/ss. dTa GyHKIM JI00e3HO 10-
GaBygeT mpobGes MeKIY KaKIbIM BHIBOAUMBIM OOBEKTOM, a TAKKe CUMBOJI HOBOI CTPO-
KI B KOHIIE:

>>> print(99, 'bottles', 'would be enough.")
99 bottles would be enough.
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Ecsin BaM He HYKHBI TPOGEITBI WJTH TIEPEXOJT Ha HOBYIO CTPOKY, BCKOPE BBI Y3HAETe,
Kak 130€eKaTh MX MOSIBJIECHUSI.

WuTepriperaTop BBIBOJUT CTPOKY C OJAMHAPHBIMU KaBBIUKAMU U YNPaABASIOUUMU
cumeoaamu Bpoyie \n, 9To 0O bsIcHsIeTCS B ofipasese «CozmaeM YIIpaBIsTionie CHMBO-
JIBI € ITIOMOIIIBIO CUMBOJIA \» Jlajlee B TEKYIIlEeM pas/ielie.

Haxkomerr, BaM MOXKeT MOHaL00UThCs paboTaTh ¢ nycmoii cmpokoii. B Hell Her cum-
BOJIOB, HO OHa COBEPLIEHHO KOppeKTHa. Bbl MoxeTe co3aTh IIyCTYIO CTPOKY € IIOMOILBIO
JIIOOBIX YIIOMSTHYTHIX PaHee KaBbIuekK:

3aueM MOKeT OHAI00MTHCS Ty CTast CTpoKa? MTHOTIA TIPUXOAUTCS] KOMIIOHOBATE CTPO-
Ky U3 JIPYTUX CTPOK U JIJIST 9TOTO HY;KHO HAYATh C YMCTOTO JIUCTA, TO €CTD C TYCTOI CTPOKH.

>>> hottles = 99

>>> base = "'

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

>>> pase

‘current inventory: 99'

NMpeobpa3zoBaHue TUNOB AaHHbIX
c noMoLbro PyHKLUUM str()

Ber MOkeTe IpeoOpasoBeIBATh APyTrUe TUIBL AaHHbIX Python B ¢cTpoKu ¢ moMoubio
dbyukmm str():

>>> str(98.6)

'98.6'

>>> str(1.0ed)
'10000.0°

>>> str(True)

‘True'

B Python dymkimmst str() Takske HCTOMB3YETCS AT BHYTPEHHNUX HYKI, KOTa BbI
BbI3bIBaeTe (hyHKIUIO print() Ajst 06BEKTOB, KOTOPBIE HE SBJAAIOTCS CTPOKAMU, U TIPH
BBITIOJTHEHUYT UHMEPNOAAUUU CMPOK, C KOTOPOH BBI TO3HAKOMUTECH B TJIaBe 7.
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Co3pnaeM ynpasnsirowjue CUMBO/JbI
C NOMOLLbIO CUMBONaA \

Python mosBouisieT Bam co3maBath ynpagisiowue nocied08ameibHOCmy BHYTPU CTPOK,
4T06bI 100UTHCS ddbeKTa, KOTOPBIH T0-APYroMy OblI0 OB TPYAHO BHIPA3HUTh. Pas-
MeITast mepesi CAMBOJIOM 00paTHbIit ciertt (\), BbI HA/IeJsIeTe 9TOT CUMBOJ 0COOBIM 3HA-
uennem. Haubosee pactipocTpatena mocie1oBaTeqbHOCTh \N, KOTOPas 03HAYaeT Tepe-
XOJI Ha HOBYIO CTPOKY. C ee MOMOIIIbIO BbI MOJKETE CO3/IaTh MHOTOCTPOYHbBIE CTPOKH U3
OTHOCTPOYHBIX:

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

A man,

A plan,

A canal:

Panama.

Bol Takke yBUAMTE TOCJAEOBATENBHOCTD \t (TaOyJISIINsST ), KOTOPAst UCIOJIb3YETCsT
JUIA BBIDABHUBAHUA TCKCTA:

>>> print('\tabc")
abc

>>> print('a\tbc")

a bc

>>> print('ab\tc")

ab C

>>> print('abc\t")

abc

B nocsieaHeit cTpoke TabyIIIsA CTOUT B KOHIIE, €€ Bbl, KOHEYHO, YBUIETh HE MO-
JKeTe.

KpOME'HHO,BawlMoryrHOHaao6MTbCﬂIHXUwAOBaTeﬂbHOCTH‘V nian \", 4ToOBI 110-
MECTUTDb B CTPOKY OJIMHAPHBIEC WJIU IBOMHBIC KaBLIYKU, KOTOPbIE OKPYKEHBI TAKUM K€
CUMBOJIOM:

>>> print('\tabc")
abc

>>> print('a\thc")

a bc

>>> print('ab\tc")

ab C

>>> print('abc\t")

abc

A ecyin BaM myzken 0OpaTHBIN CJIEI, TIPOCTO Halleyataire jaBa:

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

Bbl MoskeTe O6BEIUMHUTD CTPOKK MM CTPOKOBBIE MepeMeHHble B Python ¢ momoribio
orieparopa +, Kak II0Ka3aHo jlajee:

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

MokHO TakKe 0OBEIUHITH CTPOKU (HE MEPEMEHHBIE), TPOCTO PACIOJIOKUB OIHY
nepes; IpyToi:

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

Python e go6asiser mpobesibl 3a Bac PK KOHKaTEHALAH CTPOK, II09TOMY B IIPEIbILYIIEM
[pUMepe HYKHO ABHO 100aBuTh IpobeJibl. aiee Mbl 100aBIsieM IPOOEIbI MEKLY Kask-
JIbIM apryMeHTOM BbIpaskeHus print(), a Tak:Ke CUMBOJI HOBOI CTPOKU B KOHIIE:
>>> 3 = 'Duck.’
>>> b a

‘Grey Duck!"
>>> 3 + Db+ C

"‘Duck . Duck .Grey Duck!"

>>> C

Pa3MHO>XaeM CTPOKM C NOMOLLbIO CUMBOJIa *

Omneparop * MOKHO MCIOJIB30BATh JJIsl TOTO, UTOOBI PA3MHOKUTE CTPOKY. [Tompobyiite
BBECTU B UHTEPAKTUBHBIN UHTEPIIPETATOP CACAYIONINE CTPOKU U TOCMOTPETD, UTO TOJTY-
UUTCS:

>>> start = 'Na ' * 4 + "\n'

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

>>> end = 'Goodbye.'

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

N3BnekaeM cMMBOJ1 C NOMOLLbIO CUMBOJOB [ ]

JLiist Toro 4ToObI MOJIYYNTh OJMH CUMBOJI CTPOKH, 3a/laliTe cMeuenie BHYTPU KBaIpaT-
HBIX CKOOOK 1oce uMenu crpoku. CMmerienue nepsoro (KpailHero cjieBa) CUMBOJIA
pasno 0, caexyiomero — 1 u T. 1. CMmernienue mocaennero (KpaitHero crpana) CUMBOJIA
MOKET OBITH BBIPAKEHO KakK — 1, TT03TOMY BaM He TIPUJIETCS CUUTATh, B TAKOM CJIyYae
CMeIIeHre TIOCJIEIYIONIX CUMBOJIOB OYIeT paBHO —2, =3 ¥ T. 1i.:

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

g

>>> Tetters[1]

b

>>> letters[-1]

z
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>>> Tetters[-2]

Y
>>> letters[25]

z
>>> Tetters[5]
f

Ecuu BbI yKazkere cMelenue, paBHoe JJIMHe CTPOKU Wi 6oJibine (IOMHUTE, CMellie-
HUs Jieskat B quana3one ot 0 710 1yinHbl cTpoku — 1), creHepupyeTcst UCKITI0UYeHe:

>>> letters[100]

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

IndexError: string index out of range

Wunexcuposanue paboTaeT u AT APYTUX TUTIOB TTOCTE0BATENLHOCTEN (CTIMCKOB
1 KOPTEKEit ), KOTOPbIE MbI PACCMOTPUM B TJiaBe 3.

[TockosbKy CTPOKM HEM3MEHSIEMBI, BbI HE MOKETE BCTABUTH CUMBOJI HEIIOCPE/ICTBEH-
HO B CTPOKY WJIM U3MEHUTH CUMBOJI TIO 33/IaHHOMY WHEKCY. [lompo6yeM M3MeHUTh
caoBo Henny Ha csioBo Penny 1 mocMOTpHM, UTO TPOM30M/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

BmecTo 5T0T0 BaM IPUAETCS UCIIONb30BATh KOMOMHAIMIO CTPOKOBBIX ¢ynxmii Bpome
replace() uiu slice (ee Bbl YBUAUTE COBCEM CKOPO):
>>> name = 'Henny'
>>> name.replace('H", 'P")
"Penny’
>>> 'P' + name[1:]
"Penny’

N3BnekaeM NoACTPOKU C NOMOLLbIO
onepartopa [ start : end : step ]

W3 cTPOKM MOKHO U3BJIEUb 700cmpoxy (4acTh CTPOKHU) ¢ TIOMOTIbI0 (pyHKIMHU sTice.
Bor onpenessgere s1ice ¢ HOMOIIBIO KBaAPAaTHBIX CKOOOK, CMEIEHNsI Hadaja MOACTPOKH
start v KOHIA TIOJICTPOKH end, a Tak:Ke OIMIIMOHAJIILHOTO pa3Mepa 1ara step. Hekoropbie
U3 9TUX [TAPAMETPOB MOTYT ObITh UCKJIIOUEHbI. B oACTPOKY OYAyT BKIIOUEHBI CHUMBOJIBI,
pacIoio;KeHHble HAYMHAS ¢ TOYKH, Ha KOTOPYIO YKa3bIBaeT cMellleHue Start, u 3akaH-
4YUBas TOYKOM, HA KOTOPYIO YKa3bIBAET CMelleHue end.

O OnepaTop [ : ] m3BJIEKaeT BCIO MTOCJIe0BATEIbHOCTDh OT Hayasa 10 KOHIIA.

O Oumeparop [start : ] u3BJIEKAET MOCTEIOBATETHLHOCTD C TOUKU, HA KOTOPYIO YKa3bIBa-
€T cMellleHue Start, 10 KoHIa.
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o OnepaTop [ : end] u3BJIeKaeT MOCJaeI0BaTeIbHOCTh OT Hayaja A0 TOYKY, Ha KOTOpPYIO
YKa3bIBa€T CMEIIECHNE end MUHYC 1.

O Omepatop [start : end] n3BaeKaeT MOCAEAOBATEIBHOCTD C TOYKH, HA KOTOPYIO
yKa3bIBaeT cMellleHue start, 10 TOYKH, Ha KOTOPYIO YKa3bIBaeT cMellenue end
munyc 1.

O Oumeparop [start : end : step] u3BJIeKaeT MOCJIE0BATEIBHOCTD C TOUKH, HA KOTOPYIO
yKasblBaeT cMelllenue start, 10 TOYKU, Ha KOTOPYIO yKasbIBaeT cMellienue end munyc 1,
OIlyCKasl CUMBOJIBL, Ube CMEIeHUe BHYTPU IIOJCTPOKU KPaTHO Step.

Kax u panee, cMmelenue cjieBa HalrpaBo ornpenesnseTcs kak 0, 1 u T. 1., a cripaBa Ha-
JIeBO — Kak -1, -2 u T. 1. Ecoii BT He ykaxkeTe cMernienve start, hyHKIs OyaeT HCTob-
30BaTh B KadecTBe ero 3HadeHns 0 (Hagaso cTpokn). Ecm BBI He ykakeTe cMeIeHHe
end, byHKIHsT 6YET UCTIOMB30BaTh KOHET CTPOKH.

Co3maiuM CTPOKY, COAEPIKAIIYIO aHTTHHCKIE GYKBBI B HUIKHEM PETUCTPE:

>>> Jetters = 'abcdefghijkImnopgrstuvwxyz'
Vcnonb3oBaHMe MPOCTOTO IBOETOUNS AaHATIOTHIHO MCIIOIH30BAHUIO ITOCTIEI0BATETh-
HocTH 0: (11es1ast CTpoKa):
>>> Jetters[:]
"abcdefghijkTmnopgrstuvwxyz'

Bot Tak MmoxHO ITOJIYYUTDb BCE€ CUMBOJIbI, HAYWHaA C 20-ro 1 3aKaHYNBAsI mocuaen-
HHUM:

>>> letters[20:]
‘uvwxyz'

A teniepp — HaumHas ¢ 10-To 1 3aKaHYMBAs TIOCTCTHUM:

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

A Tenepnb momyaum cumBoJTb! ¢ 12-ro mo 14-it (Python me Briowaet cumBoII, pac-
MOJIO’KEHHBIH 110/] HOMEPOM, KOTOPBIH yKa3aH MOCAETHUM )

>>> Jetters[12:15]
‘mno

ITocrennue Tpu cuMBoOTa:

>>> letters[-3:]
Xyz

B caepytomem mpuMepe Mbl HaunHAaeM co cMenieHns 18 1 muem /10 4eTBepPTOro ¢ KOH-
na cumsoja. Obparure BHUMaHMe Ha PA3HUILY C IIPEAbIAYLIIMM IIPUMEPOM, TJle CTapT
C MTO3UIUN -3 TI0JIy4asl CUMBOJ X. B 9TOM 1mpuMepe KoHell rnana3oHa -3 03Ha4aeT, YTO
HocaeHUM OYIeT CUMBOJI 110 afipecy -4 — W:

>>> Tetters[18:-3]
"stuvw'
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B CJIeIyonuieM ImpuMepe Mol IoJrydyaeM CUMBOJIbIL, HAYMHaA € MECTOro ¢ KOHIlA 1 3a-
KaH4MnBas TPETbUM C KOHILA:

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

Ecom BBl XO0THUTE YyBESMUYUTD 11T, YKAKUTE €r0 1TOCJ]e BTOPOTO JIBOETOUMS, KaK I10-
Ka3aHO B HECKOJIBKUX CJIEYIONUX TPUMeEpPaX.
Kasxaplii cebMOIl CIMBOJL ¢ HavasIa 0 KOHIA:

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

Kaskpiit TpeTuii CMMBOJI, HAUMHAS CO CMellleHus 4 1 3akanuuBast 19-M cuMBOJIOM:

>>> Tetters[4:20:3]
"ehkngt’

Kaskprit yeTBepThIii cuMBOJI, HaunHast ¢ 19-ro:
>>> Tetters[19::4]
.

Kaskapiit ngareiii cumBodt ot Havasia 710 20-ro:

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

OnaTh JKe 3HaUeHUe end JOJIKHO ObITh Ha eIUHUILY GOJIbIIIE, YeM PEaIbHOE CMEIEHNE.

U 5710 ere He Bee! Ecau 3anaTh oTprLaTe bHbIN mar, mobe3nbiii Python Oyzaer nsu-
ratbcs B 00paTHYIO cTOpoHy. B ciemyionieM npuMepe ABMIKEHEe HAYMHAETCS ¢ KOHIIA
U 3aKaHIMBACTCS B HavaJie, HU OJUH CUMBOJI HE TIPOTTYTIIEH:

>>> letters[-1::-1]
‘zyxwvutsrgponmlk jihgfedcba'

Oxka3sbIBaeTcst, MOKHO JOOUTHCST TOTO JKe PE3yJIbTaTa, HCIIOJIb30BAB TAKOU [TPUMeEp:

>>> letters[::-1]
"zyxwvutsrgponmlk jihgfedcha'

Omneparus s1ice 6oee MATKO OTHOCUTCS K HEIIPABUJILHBIM CMENIEHIAM, UM IIOUCK
1o unzekcy. Ecim ykasarb cMelienne MeHbliee, 4eM Hayauo CTPOKH, oHO Oyzer obpa-
GatbiBaTbest Kak 0, a ecoi yKasath cMelieHne Gosibliee, YeM KOHeEI[ CTPOKH, OHO Oy/eT
obpaboTano kak —1. ITo MOKa3aHO B CJAEAYIONIIX IPUMEPax

Hauwunag ¢ —50-ro cuMBoJIa 1 10 KOHIIA:

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

Hauunag ¢ —51-ro cumBosia u 3akanunsas —50-M:

>>> letters[-51:-50]
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Ot Havasa 10 69-ro cuMBo.Ia:

>>> Tetters[:70]
"abcdefghijkImnopgrstuvwxyz'

Hauunas ¢ 70-ro cumBouia u 3akanuusas 70-M:

>>> letters[70:71]

NMonyyaeM AsIMHY CTPOKMU C NnoMoLbIo pyHKLUMM len()

J10 5TOro0 MOMEHTA MBI HCTIOJIb30BAJIN CTIEIIHATbHbBIE 3HAKH [TPEITHHAHUS BPOJIE +, YTOOBI
MaHHITYJIUPoBaTh cTpokami. Ho cymiecTByeT He Tak ysk MHOTO O00HBIX (YHKIHIA.
Terepb MbI HAUHEM HCIIOJIB30BATh HEKOTOPbIE BCTpOeHHbIe ynkyuu Python: nmemno-
BaHHBIE (DpArMEHTHI KOJIa, KOTOPBIE BLITIOIHSIOT OTIPe/IeICHHBIE OTICPAIIHL.

Oyuxiws 1en() HOACYUTHIBAET CUMBOJIBI B CTPOKE:

>>> len(letters)
26

>>> empty =
>>> len(empty)
0

Bbl MozkeTe nctiosib30BaTh (GYHKITUIO 1en() U i IPYTUX TUTIOB TIOCJI€I0BATEIbHO-
CTel, 4To TToKa3aHo B TIaBe 3.

Paspensiem cTpoky ¢ nomoubto pyHkuum split()

B orimmune ot dyuxium 1en() HeKOTOpbIE QYHKIIMHU XapaKTEPHbI TOJIBKO /I CTPOK.
JLts1 TOTO 4TOGBI UCTIOJIB30BATH CTPOKOBYO (DYHKIINIO, BBEIUTE MSI CTPOKHU, TOUKY, UMsI
(ysRIIIN M apzymenmobt, KOTOpbIe HY>KHBI (DYHKITNW: CTPOKA . QyHKuua(aprymenTs). Bomee
mopo6HO 0 (DYHKITHSX MBI 6yIeM TOBOPUTD B pasjesie « DyHKIHI» TIaBbI 4.

BbI MozKeTE MCIOMB30BaTh BCTPOCHHYIO (QYHKIMIO Sp1it(), 4T06bI pasbuTh CTPOKY
Ha cnucox HeGOMBIIIX CTPOK, OCHOBBIBASACH Ha pasdeaumene. Co CUCKAMU BBI TTO3HA-
KOMUTECH B cJiezyioleii riase. CIMCOK — 3TO NOCAeI0BATENbHOCTD 3HAYEHWH, pasjie-
JICHHBIX 3alSITHIMU U OKPY/KEHHBIX KBA[PATHBIMU CKOOKAMIL

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

B mpensitytiiem mprMepe cTpoka mMesra M £odos, a cTpokoBast yHKIINS Ha3bIBATACh
split() u nmosyvasna oquu aprymentT ', '. Ecsm Bbl He ykaskeTe paszenuteiib, GyHKIN
split() 6yeT UCImoMb30BaTh JTI0OYIO MOCAE0BATEIBHOCTD MTPOOETIOB, 2 TAKIKE CUMBOJIBI
HOBOW CTPOKY U TaOYJISIIIUIO:

>>> todos.split()
['get', 'gloves.get', 'mask.give', 'cat', 'vitamins.call', 'ambulance']
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Ecuu BBI BbI3bIBaeTe (yHKIHIO Sp11t Ge3 apryMeHTOB, BaM BCe PABHO HYKHO T0OABIATH
KpyTiibie ckoOKM — uMeHHo Tak Python ysmaer, 4To BbI BbI3bIBacTe (QDYHKIIUIO.

O6beanHsieM CTPOKU C NOMOLbIO (PyHKLMM join()

[l1s1 Bac He TOJIKEH CTAaTh BEJIMKUM OTKPBITHEM TOT (DaKT, 4T (pyHKIMA join() ABIAET-
Cs1 IIPOTUBOIIOIOKHOCTBIO (hyHKIMK SP1it(): oHa 0ObeAUHIET CIIMCOK CTPOK B OJHY
CTpOKy. BbI30B (hyHKITNYU BBITVISAUT HEMHOTO 3aIlyTAHHO, TOCKOJIbKY CHAavYasa BbI yKa-
3bIBaETE CTPOKY, KOTOPast 00BEANHSIET OCTATbHBIE, & 3aTEM — CITUCOK CTPOK JIJIst 0GhEIN-
HeHud: string.join(list). Jlug Toro yToObl OObeAMHUTD CIIUCOK CTPOK l1ines, pa3uenus
UX CUMBOJIAMM HOBOW CTPOKH, BaM HY:KHO Hamucatb '\n'.join(lines). B cienytomiem
npuMepe Mbl OOBEINHIM HECKOILKO UMEH B CITMCOK, PA3/IeJICHHBIN 3aISITBIMU U TIPO-
Geami:

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

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

Pa3BnekaeMcs coO CTpOKaMu

Python comepsxut Gosbimoit Habop GyHKIHIT 171t pabOThI CO CTpOKaMu. PaccMOTpuM
MPUHIIUAT PA0OTHI CAMBIX PACHPOCTPAHEHHBIX M3 HUX. OGBEKTOM /IS TECTOB CTAHET
cJIeIyIonas CTPoKa, cojepsKaiias tekct 6eccmepraoro cruxorsopenust What Is Liquid?
Mapraper Kasenpuin (Margaret Cavendish), rpadunu Hetokacir:

]

>>> poem = AT1 that doth flow we cannot Tiquid name
Or else would fire and water be the same;

But that is liquid 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 Havasa noayunm nepBbie 13 cMBOJIOB (MX CMEIIeHUs JIeKaT B 1Mala3oHe
ot 0 10 12):

>>> poem[ :13]
'A11 that doth’

CKOJIBKO CUMBOJIOB COZIEPIKUT 3TO cTuxoTBoperue? (ITpobesbl 1 CUMBOJIBI HOBOW
CTPOKU YUUTBIBAIOTCSL. )

>>> len(poem)
250

Hauwnaercst iu cruxoTBopenue ¢ 6ykBocoderanus Al1?

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

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

Haiinem cmermenue IIEPBOI'0 BKJIIOYEHUA CJI0BA the:

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

A Temepb — MOCJIEIHETO:

>>> poem.rfind(word)
214

CKOJIbKO pa3 BCTpevaeTcs: TpexOYKBEHHOE coueTaHue the?

>>> poem.count(word)
3

SIBJISIFOTCSI JI BCE CUMBOJIBI CTUXOTBOPEHUST OyKBaMu Wi niupaMu?

>>> poem.isalnum()
False

HeT, B CTUXOTBOPEHNU UMEIOTCA €1l€ 1 3HaKU ITpeIrtnHaHnsd.

PerVICTp MU BbipaBHUBaHue
B sTOM paszesie Mbl PACCMOTPHM €I1le HECKOJIBKO MTPUMEPOB MCTIOTH30BAHUS BCTPOEH-
HBIX QYHKIMiL. B KauecTBe MOJ0NBITHOI BRIGEPEM CJIEAYIOLIYIO CTPOKY:
>>> setup = 'a duck goes into a bar...'
Y mamiM CUMBOJ <. » ¢ 060MX KOHIIOB CTPOKH:

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

MOCKOSbKY CTPOKM HEM3MEHSIEMbI, HW OfIMH W3 3TUX NMPUMEPOB HE U3MEHSIET CTPOKY setup. Kaxkapbii
npuMep NpocTo 6epeT 3HayeHre nepeMeHHoN setup, BbINOHAET HaA HAM HEKOTOPOE AENCTBYE,
a 3aTeM BO3BpALLAET Pesy/ibTaT Kak HOBYKO CTPOKY.

Haruiiiem miepBoe ¢JioBo ¢ GOJIBINOI GYKBbI:

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

Hamnurmem Bce cioBa ¢ 60J1b1110#1 6YKBbI:

>>> setup.title()
‘A Duck Goes Into A Bar...'
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3arnumeM Bece ¢a0Ba 6OIbITUMUI 6yKBaMI/II

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

3armiineM Bce CJI0Ba MAJIEHbKUMU 6yKBaMI/IZ

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

CMeHUM perucTpbl OyKB:

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

Tenepsb MbI TopaboTaeM ¢ HYHKIUSIMU BbipaBHUBaHUsI. CTPOKA BHIPAaBHUBACTCS
BHYTPH 3aJaHHOI0 KoJmuecTBa pobesios (B gaHHoM npumepe 30).
OTieHTpyeM CTPOKY B mpoMexyTke 13 30 mpobesios:

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

BripoBHsieM ee 110 JIeBOMY Kpalo:

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

A Tereps 110 IPaBOMY:

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

O dopmatupoBaHuu U MPeobPa3OBaHUU CTPOK MbI Gojiee MOAPOOHO TOTOBOPUM
B raBe 7. TaMm Takske Gy/ieT 3aTPOHYTO UCTIOIB30BaHUE CUMBOIIA % ¥ (hyHKImw format().

3aMeHsieM CMMBOJ1bl C noMoLbio pyHKUMK replace()

Bbr MoskeTe uciosb3oBath (yHKIUIO replace() st TOro, YTOObI 3aMEHUTH OAHY IO/
CTPOKY Jipyroii. Bol neperaere B 3Ty (yHKIMIO CTAPYIO MOICTPOKY, HOBYIO TOACTPOKY
1 KOJIMYECTBO BKITFOUEHNH CTapOH TIOJICTPOKH, KOTOPOE HY»KHO 3aMeHUThb. Eciii BbI o11y-
CTHTE TIOCJIEIHUI apryMeHT, OYIyT 3aMeHEHBI BCe BKIIOUeHMsI. B 5TOM mprMepe coBIa-
JIaeT € 33/]aHHBIM 3HAUEHNEM U 3aMEHSIeTCST CIIe/lyI0Iast CTPOKa:

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

3amernm MakcumyM 100 BrITIOUEHMIA:

1

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

Ecuu BBI TOUHO 3HAETE, KAKYyTO MOACTPOKY UJTH ITOJICTPOKU XOTUTE UBMEHUTD, (DYHKITHST
replace() craner /st Bac xopommm Beibopom. Ho GyzbTe octoposkub. Bo Bropom mpu-
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Mepe, et GbI MbI 3aMEHUITH CTPOKY U3 OTHOTO CUMBOJIA '@, 8 HE CTPOKY 13 IBYX CUMBO-
JoB "a " (mocJie a uaet mpodest), 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 YOeAUThCs, YTO MOACTPOKA SBJAETCS IeJbIM CJIOBOM, HAUaJIOM
CJI0Ba U T. Z. B aTux ciayuasx monano0saTes pezyisapuovie svipancenus. OHu mogpodHo
OIIMCAHBbL B IJIaBe 7.

Bonblue AelCTBUA CO CTPOKAMM

B Python nmeercst ropaso 6oJibiiie hyHKIUI 11T paGOThI CO CTPOKAMM, Y€M s ceifuac
omncas. HexoTopsle M3 HUX MBI pACCMOTPUM B CJIEAYIONTUX TJIaBaX, HO BbI MOKETE Hali-
TU OIKUCAHWS UX BCeX B cTaHzapTHOl nokymenTaiuu (http://bit.ly/py-docs-strings).

ynpaXHeHus

B s10ii r1aBe 6b11 TIOKa3aHbl aToMbI Python: umcira, cTpoku 1 iepemMerHbie. BermorHmm
HECKOJIbKO HEOOJIBINNX YIIPAKHEHUH 110 paboTe ¢ HUMU ¢ OMOTIIO HTEPAKTHBHOTO
WHTEPIIPETATOPA.

1. Ckombko cexynz B yace? Vcrnonb3yiiTe MHTEPAaKTUBHBIN HHTEPIIPETATOP KaK Kajlb-
KYJISITOP ¥ YMHOKbTE KOJIMIECTBO ceKyH 1 B MuHyTe (60) Ha KOMMIecTBO MUHYT B Uace
(toxe 60).

2. IlpucsoiiTe pe3yabTaT BEIYUCICHUS MTPEBIYIIET0 3a/IaHus (CEKYH/IBI B Uace) mepe-
MEHHOM, KOTOpas Ha3bIBaeTcs seconds_per_hour.

3. Cxoubko cekyn/; B cytkax? Vcnonbayiite mepemennylo seconds per_hour.

4. CHoBa mmocunTaiiTe KOJMIECTBO CEKYH/I B CYTKaX, HO HA 9TOT Pa3 COXPaHNUTE Pe3yIb-
TaT B IepeMeHHON seconds_per_day.

5. Paspiesure 3Hauenue nepeMeHHoit seconds_per day Ha 3HaYeHHe IIEPEMEHHON seconds
per_hour. Mcrnosb3yiiTe jiesieHue ¢ miaBaiorieit Toukoit (/).

6. Pasnmenute 3Hauenume nmepeMeHHOU seconds per day Ha 3HaueHUe TTePEMEHHON
seconds_per_hour. Mcriosmbayiite 1iesiounciennoe jgesenue (//). CoBragaet v noJry-

YEeHHBIN Pe3yJibTaT ¢ OTBETOM Ha MPeAbIAyIee YIIpaKHeHUe, eClu He YIYUTHIBATh
CcuUMBOJIBL . 0 B KOHLIE?



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

B riiaBe 2 Mbl Hayau ¢ 6a30BbIX TUIIOB aHHBIX Python: OyieBbIX 3HaUEHMIA, 11€I0UNC-
JICHHDBIX 3HAUEHU, YrCceT C TJIaBalonlell TOUKON u CTPOK. Ecyiu mpecTaBadaTh UX Kak
aTOMBI, TO CTPYKTYPBI IAHHBIX, KOTOPBIE MBIl PACCMOTPUM B 3TOH TJIaBe, MOXKHO Ha3BaTh
MoJieKyiaMu. Tak 1 ecTh: Mbl 00beAUHUM 9TH Oa30Bble TUIIBI B 00JIee CIOKHBIE CTPYK-
TypbL Bbl Oy1eTe NCIo/b30BaTh UX Kayk/blil geHb. Boblnas yactb paboThl IPOrPaMMHUCTa
npezcrasisger coOoi paszeieHne U CKIeHBaHne JaHHbIX B KOHKPETHbBIE (DOPMBbI, II0ITO-
My ceifyac Bbl Y3HAETE, KaK IM0JIb30BAThCsl HOKOBKAMU M KJIEEBBIMH IMUCTOJIETAMU.

CnuCKM N KopTeXxu

BOJIbIIMHCTBO A3bIKOB IPOrPAMMUPOBAHUS MOTYT IIPEACTABJIATD IIOCIE0BATEILHOCTh
B BU/Ie 0OBEKTOB, IPOMHIEKCUPOBAHHBIX € TIOMOIIBIO X MO3UITHHN, BBIPAKEHHON 1EIbIM
YHCJIOM: TIEPBbIiA, BTOPOH U jiajiee 10 MOCIeHET0. Bbl yike 3HAKOMBI CO cmpoKamu, OHU
SBJISIOTCS TIOCJIEA0BATETBHOCTSIMI CUMBOJIOB. BbI yke HEMHOTO 3HAKOMBI CO CITCKAMHM,
OHU SABJIAIOTCS TTOCTIEI0BATEILHOCTAMMU, COAEPIKAIMMU JaHHBIE JTIOOOTO THTIA.

B Python ectb elite e CTPYKTYPbI-TIOCIE0BATEILHOCTI: Kopmedcu v cnucku. OHu
MOTYT COJEpKaTh HOJb WK O0JIee 2IeMEHTOB. B OT/InuMe OT CTPOK 9JIEMEHTHI MOTYT
ObITH pasHbBIX THITOB. DAKTUYECKU KAKIBII 9JIEMEHT MOXKET OBITH JH00bIM 0OBEKTOM
Python. 310 1103BOJIsIET CO3aBATH CTPYKTYPHI J11000# CITOKHOCTH ¥ TIYOUHBI.

[Touemy sxe B Python umerorces kak crimcku, Tak u Kopresku? Koprexu neusmensemol,
KOTJIa BbI TPUCBAMBAETE KOPTEXKY HIEMEHT, OH «3aleKAeTCsi» 1 OOJIbIIE He U3MEHSIETCSI.
CIUCKH K€ MONCHO VIBMEHSITh — JM00ABJISITh ¥ YAAJISATh 9JIEMEHTBI B J11000#1 yI0OHBII
MOMEHT. §I OKa)Ky BaM MHOKECTBO [IPUMEPOB IPUMEHEHUs 000UX TUIIOB, C/IE/IaB aKIIEHT
Ha CITHCKaX.

Bbl MO/ CriblLL@Th 1Ba BO3MOXHBIX BapuaHTa npousHoLLeHus cnosa tuple (kopTex). Kakoit xe u3
HUX SBNSETCS NpaBUIbHLIM? ECIN Bbl OTBETUTE HEMPaBWILHO, CTaHYT /M Bac Ha3bliBaTb MNO3epoM?
He BonHyiiTech. MBMAO BaH Poccym, cosaaTens sisblika Python, Hanucan (http://bit.ly/tupletweet):
«$] npov3HoLly cnoBo tuple kak too-pull No NoHegenbHYKaM, cpeaam 1 NSTHUUAM M Kak tub-pull —
Mo BTOpPHWKaM, YeTBepram n cybbotam. B BockpeceHbe s BoobLLE O HUX HE FOBOPIO :)».
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Cnucku

Crnckn CJIysKaT [JIs1 TOTO, 4TOOBI XPaHUTDb 0OBEKTHI B OTIpeaCJIEHHOM TTOPAZKE, ocoben-
HO eCJin TTOPAAOK NN COAEPKUMOE MOTYT USMEHATHCA. B otsnmane ot CTPOK CIIMCOK
MOKHO U3MEHUTh. BbI MOKeTe NBMEHUTH CIIMCOK, I[O68.BI/ITI) B HEro HOBbIE 9JIEMEHTDI,
a TaKyKe yaJUTh UJIN Iepe3alincaTtb CyluleCTBYIOINE. OZIHO 1 TO K€ 3HAaUYCHHEC MOKET
BCTPEYATHCA B CITMCKE HECKOJIBKO pas.

Co3aaHue CNUCKOB C NoMoLbIo onepaTtopa []

nnun metopaa list()

CIHHCOK MOKHO CO3aThb U3 HYJIA NN 6osiee 9JIEMEHTOB, Pa3/ICJICHHBIX 3aIIATbIMI 1 3a-
KJIIOYEHHBIX B KBa/[paTHbIE CKOOKU:

>>> empty Tist = [ ]

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

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

Kpowme Toro, ¢ momornipio (pyHKImm 115t () MOKHO CO3/IaTh IMyCTOH CITUCOK:

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

B pa3gene «BknoyeHns» rnasbl 4 NokasaH elle oanH cnocob co3aaThb CnCoK, KOTOprl‘;1 Ha3blBa-
€TCA BKJTIOYEHMEM CMUCKa.

Tombko criricok weekdays UCIIOTb3YET TOT (haKT, UTO AJIEMEHTBI CTOSIT B OIIPE/IETIEHHOM
nopsaake. Crucok first names ImokasblBaeT, 4TO 3HAUEHMsI He AOJIKHBI ObITh YHUKAIb-
HBIMH.

ECnm Bbl XOTUTE pasMeLlaTh B MOC/EA0BATENIbHOCTM TOMLKO YHUKAJIbHbIE 3HAUYEHUs!, MHOXECTBO
(set) MOXET OKa3aTbCs NyYLLVM Bap1aHTOM, YeM CMIMCOK. B npeabiayLueM npumMepe cnncok big_birds
BrOJIHE MOXET 6bITb MHOXECTBOM. O MHOXXECTBaX Bbl MOXETE MPOYECTb AANEe B 3TOI r/aBe.

NMpeo6pa3oBaHue ApyrMx TMNOB AaHHbIX B CIIUCKMU

c noMoubro PyHkUum list()

Dyuxrms 11st() mpeobpasyeT ApyTre TUITBI JAHHBIX B CIIUCKU. B ciremytomiem mpumepe
CTPOKa 1peobPasyeTcst B CIIUCOK, COCTOSIIIIT 13 OJTHOCUMBOJIBHBIX CTPOK:

>>> Tist('cat")
['c", "a", 't']
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B aToM npuMepe xkopmedic (9TOT THIT MBI PACCMOTPUM Cpasy MocJie CIICKOB) Mpeod-
pasyeTcst B CITUCOK:
>>> g3 tuple = ('ready’, 'fire', 'aim")
>>> Tist(a_tuple)
['ready', 'fire', 'aim']

Kaxk s ynomuHas B mogpaszesie «PaszensieM cTpoky ¢ momotibto GyHkimu split()»
pasnena « CTPOKU» TJIaBbl 2, MOKHO UCIIOAB30BaTh (DYHKIINIO Sp1it(), uroObl ipeobpa-
30BaTh CTPOKY B CIIUCOK, YKA3aB HEKYIO CTPOKY-Pa3/IeTuTeh

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

YrTo, ecmi B OpUTHHAJIBHON CTPOKE COAEPIKUTCS HECKOJIBKO BKJIIOUEHUN CTPOKHU-
pazzenuTess moapsia? B aToM cydae B KauecTBe 1eMeHTA CITICKA BBI TOJTYIHUTE ITyCTYIO
CTPOKY:
>>> splitme = 'a/b//c/d// /e’
>>> splitme.split('/")

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

EcJiv 6bI BBI HCITOJIB30BAJIN PA3IETUTENb //, COCTOSIIIIIT U3 IBYX CHMBOJIOB, TO TIOJTY-

Y ObI CJIEAYIONIIIT Pe3yIbTaT

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

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

NMonyuyeHune aneMeHTa C NOMOLLbIO
KOHCTpYKUumn [cMeLleHune]

Kak n gns CTPOK, BbI MOJKETE N3BJI€YDb O/IHO 3HAYCHNE U3 CIIMCKA, YKa3aB €T0 CMECIIICHUE:

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

‘Groucho’

>>> marxes[1]

‘Chico’

>>> marxes[2]

"Harpo'

On4aTh Ke, KaK U B CJIydae co CTPOKaMU, OTPUIATEIbHbIE WHIEKCH OTCUUTHIBAIOTCS
€ KOHIIA CTPOKU:

>>> marxes[-1]
"Harpo'
>>> marxes[-2]
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‘Chico’
>>> marxes[-3]

‘Groucho’
>>>

CMeLLeH1e JOMKHO 6bITb KOPPEKTHBIM 3HAYEHWEM AfIs CNIMCKAa — OHO NpeacTaBnseT cobou no-
3ULMI0, Ha KOTOPOW Pacro/iaraeTcs NPUCBOEHHOE paHee 3HayeHue. ECn Bbl yKaXeTe Nosuumio,
KOTOpasi HaXxoAUTCS nepes CrIMCKOM WK Mocne Hero, 6yaeT creHepupoBaHO UCKtoYeHre (own6-
Ka). Bot uto cnyuutcs, ecnm Mbl nonpobyem nonyumntb wectoro 6pata Mapkc (Marxes) (cMelleHve
PaBHO 5, eCnn cunTaTh OT HyNS) UK XKe NATOro nepes CrcKoM:

>>> 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

CnucCKM CnMCKoB

Crmckn MOTYT CO/ZIEPIKATD 9JIEMEHTDBI PA3JIMYHBbIX TUIIOB, BKRJIIOYas IpyTrre CIIMCKU, 4YTO
IIOKa3aHO JaJiee:

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

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

>>> a1l _birds = [small_birds, extinct birds, 'macaw', carol birds]

Kak ske Gy/ieT BBITJISIETh CITMCOK CUCKOB al1_birds?

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

Bsrisguem Ha ero nepBblil 21eMeHT
>>> 11 _birds[0]
[ "hummingbird", 'finch']

[TepBbIit as1eMeHT SIBJISETCS CIIMCKOM — 3TO CHUCOK small _birds, oH ykasaH kak
nepBbIil asieMeHT crucka all _birds. Bel MoxkeTe sorasarbes, 4eM ABJSETCS BTOPOI
3JIEMEHT:

>>> 311 birds[1]
['dodo', 'passenger pigeon', 'Norwegian Blue']
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ITO BTOPOH YKa3aHHBIN HAMU aJ7IeMeHT, extinct_birds. Ecim HyskHO TTOTyInTh 1TepBbIit
3JIEMEHT CIIMCKa extinct_birds, MbI MOJKEM M3BJIEYb €0 U3 criicKa all_birds, ykasas nBa
WHJIEKCA:

>>> 311_birds[1][0]
"dodo"

WNupexc [1] ccpltaeTcs Ha BTOPOH aJieMeHT crucka all _birds, a [0] — Ha niepBbIit
3JIEMEHT BHYTPEHHETO CITNCKA.

N3MeHeHue 3/1eMeHTa C NOMOLLbIO
KOHCTpYKUumn [cMeLleHune]

ITo anasoruu ¢ IOJIy4€eHUEM 3HAYEHU CITMCKa C ITIOMOIIbIO €Ir0 CMEIEeHM Bbl MOKETE
NU3MCHUTD 3TO 3HAUYCHUEC:
>>> marxes = [ 'Groucho', 'Chico', 'Harpo']
>>> marxes[2] = 'Wanda’
>>> marxes
['Groucho', 'Chico", 'Wanda']

O1aTh ke CMelleHne JOMIKHO ObITh KOPPEKTHBIM I 3a[aHHOTO CIIICKA.

Bbl He MOzKeTe UBMEHUTDH TAKUM CIIOCOOOM CUMBOJI B CTPOKE, MOCKOJIbKY CTPOKH He-
N3MEHICMbI. CHI/ICKI/I K€ MOJKHO USBMEHUTD. MoskeTe U3MEHNUTH KOJINYECTBO DJIEMEHTOB
B CITMCKe, a TaKyKe cCaMU 3JIEMEeHTbI

OTpe)xxbTe KycoueK — U3BJ/IeYeHUe 3/IEMEHTOB
C NMOMOLLbIO ANANa3oHa CMeLLEeHn

MoskHO U3BJI€YDb U3 CITUCKA IIOAII0C/IEJOBATEJIbHOCTD, MCII0JIb30OBaB pa3ae/leuue Cnucka:

>>> marxes = [ 'Groucho', 'Chico,' 'Harpo']
>>> marxes[0:2]
['Groucho', 'Chico']
Taxoii ¢pparMeHT cimcka TakyKe SBISETCS CITICKOM.
Kak u B ciryyae co cTpokaMH, 1TPHU pas/ie/IeHuH MOKHO TIPOITYCKAaTh HEKOTOPBIE 3HA-
yenus. B caeyionieM npumMepe Mbl U3BJI€YEM KakK/[blil HEUeTHBIN 9J1eMEeHT:

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

Tenepb HayHeM C IToCJIeITHEro aJieMeHTa 1 6YI[GM CMeNlaTbCA BJIEBO Ha 2:

>>> marxes[::-2]
['Harpo', 'Groucho']
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n HaKOHEIL, paCCMOTPHUM IIPpHEM MHBEPCUU CITUCKA!

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

[lo6aBneHune aneMeHTa B KOHEeL, C1UCKa
Cc noMmouibro Metoaa append()

Tpaguumonublii criocob 106aBJIEHUs HIEMEHTOB B CIIMCOK — BBI30B MeToja append(),
94TO6bI 106ABUTD UX B KOHEIT CIIUCKA. B MPeBIYIIX MpUMepax Mbl 32051 0 Zeppo, HO
HIYETO CTPAITHOTO He CAYIUIOCH, MTOCKOIBKY CTUCOK MOKHO U3MEHUTD. J[06aBIM ero
MpsMO ceifuac:

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

O6beanHsieM cnUckmM € noMmoLwbio Metoaa extend()
WJKn onepartopa +=

MoskHO OOBEMHNUTD OMH CITUCOK C APYTUM € MTOMOIIIbI0 MeToa extend(). ITpeamnoio-
JKUM, 9TO JOOPBIIl YeJIOBEK Jajl HaM HOBBIN CIIUCOK OpaTbheB Mapkc, KOTOPBII Ha3biBa-
eTcst others, 1 MbI XOTUM J0OaBHUTD €r0 B OCHOBHOM CITUCOK Marxes:

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

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

>>> marxes.extend(others)

>>> marxes

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

MoskHO Tak:Ke NCTOTb30BaTh orneparop +=:

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

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

>>> marxes += others

>>> Marxes

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

Ecan 661 MBI UCIIOIB30BaIM MeTo append(), crimcok others 6oL ObI 100aBIEH Kak
00UH 3JIEMEHT CITICKA, BMECTO TOTO YTOOBI OOBEIMHUTD €0 3JIEMEHTBI CO CITUCKOM Marxes:

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

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

>>> marxes.append(others)

>>> Marxes

['Groucho", 'Chico", 'Harpo', 'Zeppo', ['Gummo', 'Karl']]
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ITO CHOBA IEMOHCTPUPYET, YTO CIIMCOK MOKET COZIePIKATh 3JIeMEHTBI Pa3HbIX THIIOB.
B aTom cirydae — yeTbIpe CTPOKHU M CITUCOK M3 BYX CTPOK.

HNo6aBneHune aneMeHTa C NnoMoLbio hyHKLMM insert()

Oyuximsa append() 1o06aBsSeT 2JIeMEHThI TOJBKO B KOHeI cliicKa. Korma Bam HYKHO
JN00aBUTD HJIEMEHT B 3aJlaHHYIO TIO3KIIMIO, KCII0Ab3YiTe GyHKIMI0 insert(). Eciu Bbl
yraskeTe mozutuio 0, amemeHT Gy/er 106aBIeH B HAYaI0 cIicka. ECJu Mo3uiins Haxo-
JIATCA 3a TIPelleIaMu CIIMCKA, DJIeMeHT OyeT 100aBJieH B KOHEIl CIIUCKA, KaK U B CJIydyae
¢ dynkiwmeii append(), MOITOMY BaM He HYKHO GECIIOKOUTHCST 0 TOM, uTo Python crewe-
pupyeT UCKII0UeHNE:

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

>>> Marxes

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

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

>>> Marxes

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

YpaneHve 3aaHHOro 3/1eMeHTa
c noMolybto pyHkuum del

Harmm KoHCyIbTaHThI TOJIBKO UTO MTponHMOpMUpoBasn Hac 0 ToM, 9to ['ymmo (Gummo)
6611 oHIM U3 GpatheB Mapkc, a Kapar (Karl) — He 611, OTMEHUM TIOCIETHUN BBOJ:

>>> del marxes[-1]
>>> marxes
['Groucho', 'Chico', 'Harpo', 'Gummo', 'Zeppo']
Korna BbI yansere 3alaHHBIN 3JIEMEHT, BCE OCTAJIbHbBIE 3JIEMEHTBI, KOTOPBIE WIYT
CJIEIOM 32 HUM, CMEIIAIOTCsl, YTOOBI 3aHITh MECTO YAAJIE€HHOIO JIEMEHTa, a JJIMHA CIIU-

CKa YMEHbIIACTCA Ha CAMHUILY . Ecnm BB yaamanre "Ha I"DO' n3 HOCJIelIHeﬁ BepCuU CIIMCKa,
TO TIOJTy4YUTE TaKoi peE3yabTaT:

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

"Harpo'

>>> del marxes[2]

>>> marxes

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

>>> marxes[2]

"Gummo'

del saBnsetca onepaTtopoM Python, a He METOAOM cnucka — Henb3s Hanucatb marxes[-2].del().
OH MOXO0X Ha NMPOTMBOMOJIOXKHYIO NMPUCBanBaHWIO (=) onepaumio: OTKpennseT ums oT obbekTa
Python 1 MoxeT ocBo60ANTb NaMsTb 06bEKTA, EC/IN 3TO UMS ABASNIOCH MOCNEAHEN CCbIIKOW Ha
Hee.
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YpaneHue 3s1ieMeHTa Nno 3Ha4YEeHUI0
Cc noMoubro PpyHKUMM remove()

Ecsu BBI He 3HaeTe TOYHO WJIM BaM BCe PABHO, B KAKOU TTO3UITUU HAXOIUTCS DJIEMEHT,
uCIoab3yiite GyHKIUIO remove (), 4ToObl yAaJUTh ero 1o sHadenuio. Ilpomaii, T'ymmo:
>>> marxes = ['Groucho', 'Chico', 'Harpo', 'Gummo', 'Zeppo']

>>> marxes.remove('Gummo")

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

NMonyyeHue 3afaHHOrO 3J/1IEMEHTa U ero yaaseHume
¢ nomoubro pyHkuuun pop()

Bbi MOsKeTE TIOTyIUTD 3IEMEHT M3 CITUCKA 1 B TO JK€ BPEMSI YIAJUTD €70 C TIOMOIIBIO (DyHK-
1mm pop( ). Ecim BeizoBeTe hyHKITHTO pop( ) 1 yKaskeTe HEKOTOPOe CMelleHe, OHa BO3BPATUT
9JIEMEHT, HAXOSIINIICS B 3a[AaHHON IIO3ULIUM; €CJIM aPIYMEHT He YKazaH, OyeT UCI0Ib30-
BaHo 3Havyenue —1. Tak, BbI30B pop(0) BepHET TOJIOBHON (HAYATIBHBIN ) 3JIEMEHT CITNCKA,
a BBI30B pop() mau pop(-1) — XBOCTOBOM (KOHEUHBIH ) 97IEMEHT, KaK TIOKa3aHo /aJiee:

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

"Zeppo’

>>> marxes

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

>>> marxes.pop(1)

‘Chico’

>>> marxes

['Groucho", 'Harpo']

MpuLLIO BpeMsi KOMMbIOTEPHOIO XaproHa! He BOMHYWTECh, 3TOro He 6yAET Ha UTOrOBOM 3K3aMe-
He. Ecnu Bbl ncnone3yete @yHkumio append(), 4Tobbl 406aBWTb HOBbIE NEMEHTLI B KOHEL, C1cKa,
1 byHkumto pop(), 4Tobbl yAanuUTb M3 KOHLI@ 3TOrO XKe Cucka, Bbl peanusyeTte CTPYKTYPY AaHHbIX,
n3BecTHyto kak LIFO (last in, first out — «nocnegHum npuvwen — nepsbiM ywen»). Takylo CTpyK-
Typy 4alle Ha3blBaloT cTekoM. BeizoB pop(0) cosaact ovepeab FIFO (first in first out — «nepBbiM
npuvwen — nepsbIM ywwen»). T CTPYKTYPbl MOMYT OKa3aTbCsl MOME3HbIMKU, €CIN Bbl XOTUTE CO-
6vpaTb AaHHble MO Mepe WX NOCTynneHus u pabotatb nmMbo ¢ cambiMu ctapbiMu (FIFO), nnbo
C cambiMy HoBbIMK (LIFO).

OnpepeneHune CMeLleHUs 3J1IeMEHTa No 3HAUYEHUIO

c noMouwbro PpyHkUMM index()
Ecimt BoI X0THTE y3HaTb CMEIEHNE 9JIEMEHTA B CITUCKE 110 €ro 3HAY€HUIO, HCHOJIBSyﬁTG
dbynxmmio index():

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

B Python namiuie aseMenTa B CIIMCKe MPOBEPSIETCSI € TOMOIIBIO OTIepaTopa in:

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

True

>>> 'Bob' in marxes

False

OJIHO ¥ TO sKe 3HAUEHUE MOKET BCTPETUTHCS GOJIbIIe 0IHOTO pa3a. [lo Tex mop noka
OHO HAXOJUTCS B CIIUCKE XOTst Obl B €IMHCTBEHHOM 9K3EMILIsIpe, oreparop in 6yaer
BO3BpAIaTh 3HaYeHUe True:

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

Ecnv Bbl YacTo nNpoBepsieTe Hanm4yue 3/1eMeHTa B CNUCKE U BaC He BOMHYET NOpPsiJOK 3/1EMEHTOB,
TO ANa XpPaHEHUA U NOUCKa YHUKAJTbHbBIX 3HaYEHUI ropasgo nydwe noaovaeT MHOXeCTBO. O MHO-
XKeCTBax Mbl MOroBOpuM 4yTb MNO3XE B 3TOW rnaBe.

OnpepensieM KOJINYECTBO BKJ/IIOYEHUIA 3HaYEeHUA
c noMouwbro PyHkUum count()

Y100 OIIPEAENUTD, CKOJIBKO Pa3 Kakoe-11u60 3HaueHe BCTPEYAETCA B CIIUCKE, HCIIOJIb-
3yiiTe pyHKIMIO count ():

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

>>> marxes.count('Harpo")

1

>>> marxes.count('Bob")

0

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

>>> snl_skit.count('cheeseburger")

3

NMpeo6bpasoBaHue cCNUCKa B CTPOKY
C noMoLbo PyHKLUMM join()

B nozgpasnene «O6bequHsgeM CTPOKI ¢ HOMOIIbI0 GyHKImE join()» pasgena « CTpoKm»
raaBbl 2 hyHKIMs join() paccMarpuBaetcst Gosiee mogpoOHO, HO B3TJISTHITE €1Ile Ha O/[IMH
MIPUMED TOTO, UYTO MOKHO C/IEJTATh C €€ TOMOIIIBIO:

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

>>> ' ' join(marxes)

‘Groucho, Chico, Harpo'
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Ho noroaure, BaM MOKeT MOKa3aThCsl, YTO HYKHO JIe/1aTh Bee HaobopoT. DyHKims join()
MpelHa3HavaeTcd /7151 CTPOK, a He /1714 CIIUCKOB. Bbl He MoskeTe Harcatbmarxes. join(', '),
HECMOTPS Ha TO YTO UHTYUTHUBHO 3TO KayKeTCS TTPABUIBHBIM. APTyMeHTOM /I (DYHKITUN
join() siBisercst aTta cTpoka WK Jobast urepabejbHas MOCIeI0BaTENbHOCTD CTPOK,
BKJIIOUAsI CIIUCOK, M OHA BO3BpaIaer cTpoky. Ecau 661 pyHKIMs join() Oblia TOIBKO
METOJIOM CITHCKA, BbI He CMOTJIU Obl UCIIOJIB30BATh €€ JIJISt APYTUX UTePabeIbHBIX 00b-
eKTOB BpoJie KopTeskeil u cTpok. Eciii BbI XoTHTe, 4T0OBI OHA paboTalia ¢ Jo0bIM UTepa-
GeJIbHBIM TUIIOM, HY>KHO HAIIMCATh OCOOBII KO AL KasKAOTO TUIIA, 4TOObI 00paboTaTh
obbeIHeHNe. Byner nosiesno 3anmomunTh: join() npomusononoxcna split(), kak mo-
KasaHOo 371eCh:

>>> 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 NOpSAOK 3/1IEMEHTOB
¢ nomoluybro hbyHkumum sort()

Bam yacTo HyKHO OyieT M3MEHSITH TIOPSIIOK SJIEMEHTOB TI0 UX 3HAUEHUSIM, @ He TI0 CMe-

menusM. J{uist aroro Python npegocrasiser ase GyHKIMU:

O dynkmio cucka sort (), KoTopast COpTUPYET Cam CnuUcox;

Q obmyio pyHKIMo sorted(), KOTOpas BO3BpaIIaeT OTCOPTUPOBAHHYIO KONUIO CHUCKA.
Ecau smemMmeHThI criicKa sSIBIASIOTCS YUCTAMU, OHU 110 YMOJTYaHUIO COPTUPYIOTCS 110

Bo3pactanmio. Ecim oHu SBJISIOTCS CTPOKAMM, TO COPTUPYIOTCA B aji(aBUTHOM T10-

pSIIKE:

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

>>> sorted marxes = sorted(marxes)

>>> sorted marxes
['Chico", 'Groucho', 'Harpo']
sorted marxes — aTO KOIIMS, ee co3/laHne He U3MEHUJIO0 OPUTHHAJIbHBIN CIIUCOK:
>>> marxes
['Groucho", 'Chico", 'Harpo']
Ho BbisoB dyHkIuu crmcka sort() s marxes USMEHUT 9TOT CIUCOK:

>>> marxes.sort()
>>> marxes
['Chico', 'Groucho', 'Harpo']



80 nasa 3. HamonHeHue Python: crivcku, KOPTEXM, CTIOBApH 11 MHOXECTBaA

Eciu Bce asieMeHTBI Balllero CmucKa 0IHOTo TUIIA (B CIIMCKE marxes HaXoATCs TOJIb-
KO cTpokm), hyHKIms sort() orpaboraer KOppekTHO. VIHOIIA MOKHO Jlake CMelaTh
THUIIBI — HATIPUMEP, TIeJIbIe YNCIIA U YU CJIA C TIIABAIOIIeH TOUKOI, — MOCKOJIbKY B PaMKaXx
BBIpaKEHU OHM KOHBEPTUPYIOTCSI aBTOMATHUYECKU:

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

>>> numbers

[1, 2, 3, 4.0]

[To yMOJYAHUIO CIIUCOK COPTUPYETCS 110 BO3PACTAHUIO, HO BBl MOJKETE J0OABUThH
apryMeHT reverse=True, 4T00bI OTCOPTHPOBATH CIIUCOK 0 YOBIBAHUIO:

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

(4.0, 3, 2, 1]

NMonyyeHue AIMHbI CNUCKa
c noMoubro pyHkuum len()

cDyHKI_[I/ISI Ten() BO3BpaliacT KOJINYECTBO 3JIEMEHTOB CITHCKaA:

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

MpucBamBaHue C NOMOLLbIO onepaTopa =,
KonupoBaHue C nomowbio pyHkumun copy()

Ecuin BB lipucBarBaeTe 0J{uH CHUCOK GoJiee YeM OIHOI ITepeMeHHON, U3MeHEeHUe CITUCKa
B OJIHOM MECTE ITIOBJIEYET 3a COOOM €ro U3MEHEHHE B OCTAJIBHBIX, KaK ITOKA3aHo Jajee:

=[1, 2. 3]

>>> 3
>>> 3

[1, 2, 3]
>>> h = g
>>> b

[1., 2, 3]

>>> g[0] = 'surprise’
>>> g

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

>>> h
['surprise', 2, 3]
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[TomHMTE aHATIOTHIO CO CTUKEPaMU B I'JlaBe 2?7b ITPOCTO CChIJIAETCA Ha TOT K€ CITUCOK
O6’beKTOB, 4TO M d, [I09TOMY, HE3aBMCHUMO OT TOTO, C IIOMOIIbIO KaKOIr0 MMEHW MbI 13-
MEHAEM COIEPKNMOE CIIMCKA, U3SMEHEHNE OTPAa3nUTCA Ha obeux IIepeMeHHbIX:

>>> h

['surprise', 2, 3]

>>> p[0] = "I hate surprises’
>>> b

['I hate surprises', 2, 3]

>>> g

['] hate surprises', 2, 3]

Be1 MoxeTe cxonuposamsv 3HaUEHNS B HE3aBUCUMBIM HOBBIN CIUCOK C MTOMOIIBIO
OJIHOTO U3 CJIE/IYTOTUX METO/IOB!

O dyukimu copy ();
O ¢yHkuuu npeobpasosanus 11st();
O pasbuenus crmcka [ :].

OpurHHAILHBI CTHCOK CHOBA GYIeT MPUCBOEH TIepeMeHHOH a. M bl cozaanm b ¢ rmo-
MOTIbIO (DYHKITMU CIIUCKA COpYy(), C — € TOMOIIbIO (hyHKI[MK peobpazosanus 1ist(),
ad — ¢ MOMOIIBIO Pa3OUEHST CITHCKA:

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

=al:]

OmAars ke b, ¢ 1 d ABIAIOTCA KONUAMU @ — ITO HOBBIE OOBEKTHI, UMEIOIINE CBOU 3Ha-
YEeHU, He CBA3aHHbIe C OPUTMHAJIBHBIM CIICKOM 06bexToB [1, 2, 3], Ha KOTOPBIH CCBI-
Jgaercs a. VIsmMeHeHMe a #e MoBJIMsIeT Ha KOIuu b, ¢ u d:

>>>

>>>
>>>

>>>

aQ O T @
I

>>> a[0] = "integer lists are boring’
>>> 3

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

[1. 2. 3]

>>> ¢

[1. 2, 3]

>>> (

(1. 2. 3]

KopTtexu

Kopresxu, Kak 1 CIICKH, SIBJLTIOTCS TTOCTIE0BATETBHOCTSIMU IIPON3BOTBHBIX 3JIEMEHTOB.
B otsinyme oT CIIMCKOB KOPTEXKU HeU3MeHseMbl. ITO O3HAYAET, YTO BbI HE MOXKETe J10-
GaBUTD, YIAJIUTH UM U3MEHUTD 3JIEMEHTBI KOPTEsKa MOCJE TOTO, KaK OMPE/CJITE €T0.
[ToaTomy KOpTEK aHATOTMYEH KOHCTAHTHOMY CIIUCKY.
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Co3pgaHue KopTexxeun ¢ noMoubio onepartopa ()

CHUHTAKCUC CO3/IAaHUST KOPTEKeN HECKOIBKO HEOOBIUEH, KAK MBI YBU/INM B CJIELYTOMINX
prMepax.
Haunewm c co3manust mycToro KOpTeska ¢ IoMOIIbIo oreparopa ():

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

YT00BI CO3MATH KOPTEK, COMEPIKATTUI OUH IEMEHT Uin OOJee, CTaBbTe TOCITE
KQKJIOTO 9JIEMEHTA 3AISATYI0. DTO BAPUAHT JIJIST KOPTEXKeE ¢ OHUM DJIEMEHTOM:

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

Ecyim B Bamem KOpTEKRE 6oJiee OZTHOTO dJIEMEHTA, CTaBbTE 3allATYIO ITOCJIE KaXK/10T0
N3 HUX, KPpOME ITOCJEHETO!

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

[Ipu oTobpaxenun koprexa Python BeiBogut Ha 9xpan ckoOKku. Bam oHU coBceM
He HY)KHBI — KOPTEeX OIpe/iesiseTcs 3alsIThIMI, — OJTHAKO He TOBPeasAT. Bol Mmoxke-
T€ OKPYKUTh MMHU 3HAYEHUS, UTO [O3BOJISET CAelaTh KOPTexM 00Jjiee 3aMeTHbI-
Mu:
>>> marx_tuple = ('Groucho', 'Chico', 'Harpo')
>>> marx_tuple
('Groucho', 'Chico', 'Harpo")

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

>>> 3, b, ¢ = marx_tuple
>>> 3

‘Groucho’
>>> h
"Chico’
>>> ¢
"Harpo'

Muorga 9T0 Ha3bIBACTCS PACNAKOBKOU KOPMENCA.
Bl MOJKETE HCIOIB30BATH KOPTEKH, 4UTOOBI OOMEHSTH 3HAYEHUST C TOMOIIIBIO OJTHOTO
BBIPaKEeHUsI, 6e3 IPUMEHEHsI BPEMEHHOMN [IepEeMEHHOI:

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

‘tuttifrutti'

>>> jcecream

"swordfish’

>>>

DOyuxius mpeobpasoBatus tuple() co3maeT KOPTEKHU U3 IPYTUX 00BEKTOB:

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

KopTe)xu npoTuB CNUCKOB

Bl MoskeTe UCI0J1b30BaTh KOPTEXKHU BMECTO CIIMCKOB, HO OHM UMEIOT MEHbIIIe BO3MOXK-
HocTelt — y Hux HeT dhyHKuuii append(), insert() u T. 1., TOCKOJIBbKY KOPTEK HE MOXKET
ObITH M3MEHEH TI0C/Ie co3/ianus. [louemy Ke He TIPUMEHSITh BE3/le CIIUCKU BMECTO KOP-
Texen?

O Koprexu 3aHUMaI0T MEHbIIIEe MeCTa.
O Bl He CMOJKETE YHUUTOKUTD HJIEMEHTBI KOPTEKA O OIHOKe.

O BwI MOkeTe UCMOTb30BATh KOPTEKHM KaK KJIIOUM cJIoBapst (CM. CJeIyIOMHui pa3-
Jiear).

O Hmenosannvie kopmencu (cM. TyHKT «VIMeHOBaHHBIE KOPTEKU» paszena «Korma
JIYUIIIe MCIIOJIb30BATh KJIaCChl M 0OBEKTHI, @ KOTJa — MOJYJIH» IJIaBbl 6) MOTYT CJIy-
AKUTh OOJIee TIPOCTOI aIbTEPHATUBON OOBEKTAM.

O AprymeHTbl (GyHKITHH TTEPEAAIOTCST KaK KOpTexku (cM. pasaes « DyHkimms raBbi 4).

BouJiee sieTaabHO paccMaTpuBaTh KOPTEXU s1 He Oyy. [Ipu peleHnn moBCe[HEBHBIX
3aj1a4 BbI OyJIeTe Yallle UCIO0Ib30BaTh CIIUCKY U CJIOBApH. V1 9T0 XOpOUINii TIOBOJ TIepeiiTi
K cjenymoliei Teme.

CnoBapu

Cnosapsb oueHb MOXO0XK Ha CIMCOK, HO MMOPSI/IOK 2JIEMEHTOB B HEM HE MMeeT 3HaYeHUs,
Y OHU BBIOMPAIOTCS HE € IOMOIIBIO CMelleH . BMecTo aToro [ Kax10ro 3HadeHust Bbl
yKa3bIBaeTe CBSI3aHHBIN C HUM YHUKAJIbHBIN K104, TaKNUM KITIOUOM B OCHOBHOM CJTY>KUT
CTPOKa, HO OH MOKET ObITh 0OBEKTOM OHOTO M3 HEM3MEHSAEMbIX TUIIOB: OyJIeBOil Iepe-
MEHHO, 11eJIBIM YHCJIOM, YUCJIOM C T1JIaBaIolleil TOUKO, KOpTesKeM, CTPOKOU U IPYTUMU
obbeKkTaMu, KOTOpbIe Bbl yBrauTe Hasee. CloBapu MOKHO H3MEHITh, YTO O3HAYAET, YTO
BbI MOJKETE I00aBUTD, YIAJIUTh U U3MEHUTH UX 3JIEMEHTBI, KOTOPBIE UMEIOT BUJL «KJIFOY —
3HAUYEHUE>.
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Econ BB paboTaitut ¢ APYTUMH SI3BIKAMU TPOTPAMMUPOBAHIS, KOTOPBIE TTOJ/IEPIKI-
BAIOT TOJIFKO MACCUBBI U CITHCKH, TO TMOTIOONTE CIOBAPH.

B apyrvix si3bikax NporpaMMMpoBaHusi CIOBapy MOTMyT Ha3blBATbCA acCOLMATVBHBIMKU MaccMBaMu,
Xelamu unu xelw-Tabnumueii. B Python crnoBapb Takxe HasbiBaeTcst dict Anst SKOHOMUM MecTa.

Co3paHue cnoBaps ¢ noMmowbio {}

YT00BI CO31ATh CII0BAPh, BaM HYKHO 00epHYTh B hurypHbie ckoOku ({}) pasaesneHHbie
3aTSATBIMU TIAPKI K1Y = 3Ha4YeHue. CaMbIM TIPOCTBIM CJIOBAPEM SIBJISIETCST ITyCTOM CJIOBAPh,
He coflep Kallliil HU KJIfoueld, HU 3HAYeHUH:

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

CospaauM HeGOIBLION CI0Baphb, BKIOYAOWUI quTathl U3 <«Croeaps camanvt>
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/IBHHﬁ HWHTEPIPETATOP BBIBEJET BCE €TI0 KJIIOYN
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 ponyckaeTtcs Hanuuue 3anaTol Mocse NocieAHero afeMeHTa Cnucka, KopTexa unm
cnoBaps. BaM Takxe He 0653aTeNbHO MCMO/b30BaTh BbiAENEHME Npobenamu, Kak s 3To caenan
B NpeabiayLeM npuMepe, Koraa Bbl BBOAMTE KIIHOUM U 3HAUEHUS BHYTPU UMYPHBIX CKOBOK. ITO
NV YNYYLLAEeT YNTabenbHOCTb.

NMpeo6pasoBaHue ¢ nomowbio pyHkumnm dict()

Boi MoskeTe ncnosb3oBath hyHKIMIO dict (), 4ToObI TPeo6PasoBBIBATH MOCIEI0BATENb-
HOCTH U3 JIBYX 3HaueHMil B cioBapu. (Bbl mHOrIA MOYKETE CTOJNIKHYTHCS C MTOCIeI0BA-
TEJIbHOCTSIMHM <KJII04 — 3Hayenue» sujaa « Crponnmii, 90, yraepon, 14» win «Vikings, 20,
Packers, 7».) TlepBblii /ileMEHT KasKI0W MOCTIEA0BATEILHOCTH TPUMEHSIETCST KaK K0,
a BTOPOI — KaK 3HaYeHue.
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Jlist Havajia paccMOTPHM HeOOJIbIIO TIPUMED, UCHOJIb3YIoNHii 101 (CIICOK, copep-
JKaIU CITUCKH, KOTOPbIE COCTOSIT U3 /IBYX 3JIEMEHTOB):
>>> 1ol =[ ['a", 'b'], ['c", 'd'], ['e', 'T'11]
>>> dict(Tol)
{'c': 'd", "a': b, e’ '}

MomMHuTe, uTO nopsaaok Kntoyel B CNnoBape MOXeET 6bITb NPOU3BOJIbHbIM, OH 3aBUCUT OT TOIro, Kak
Bbl fO6aBNSIETE 3N1EMEHTI.

Mbl MorJiM GbI KCII0JIb30BATh JII00YIO IIOCAEA0BATEIbHOCTD, COAEPIKALILYIO IIOCIEN0-
BaTeJbHOCTH, KOTOPBIE COCTOST U3 /IBYX 3JIEMEHTOB. PACCMOTPUM OCTasIbHbBIE TTPUMEPHI.
Crmcox, cosepskarnii AByXaJeMeHTHbIE KOPTEKM:
>>>Jot = [ ('a', 'b"), ('c', 'd), (e, 'f") ]
>>> dict(lot)
frets tdh, tats b, tets )
Kopre:x, BKIIOUaIONuii IByXaIeMeHTHbIE CITUCKU:
>>tol = (['a", 'b'], ['c'. 'd']. ['e". 'f'D
>>> dict(tol)
{VCI: ldl‘ lav: Ibl’ Vel: lfl}
Criucox, cosiepsKalnii By XCUMBOJIbHbBIE CTPOKU:
>>> los = [ 'ab', 'cd', 'ef' ]
>>> dict(Tos)
{'c': 'd", "a': b, e’ '}
Kopre:x, comepsraiuii 1ByXCUMBOJIbHbBIE CTPOKH:
>>> tos = ('ab', 'cd', 'ef")
>>> dict(tos)
flets tdh, tats b, tets )
B mogpasnene «tepupoBanue Mo HECKOIBKUM MTOCAEAOBATEALHOCTAM C TIOMOIIIBHIO
dbyurmn zip()» pasgena «BbIOTHIEM HTEPAITUH € TOMOIIBIO fors T1aBbr 4 BBI MO3HA-

KOMUTECH C (bYHKLII/IeI‘/JI, KOTOpas Ha3bIBACTCA 71 p( ). OHa TO3BOJIUT BaM JIETKO CO3/1aBaTb
TaKH€ ABYX9JIEMCHTHDBIE TTOCJIE/I0BATEIbHOCTH.

[No6aBneHue nan nsaMeHeHue 3J1eMeHTa
C NOMOLLbIO KOHCTPYKLUUM [Kntou]

Jlo6aBUTh 3JIEMEHT B CJIOBAPh JA0BOJBHO JIerko. HysKHO IIpocTo 06paTUThCs K 9JIEMEHTY
110 €T0 KJII0YY U MIPUCBOUTH €My 3HaYeHue. Eciim KITiod yske CyIecTByeT B CJIOBApe, MMe-
Io1eecs 3Hadenue OyzeT 3aMeHeHo HOBbIM. Ec/i K104 HOBBIN, OH U yKa3aHHOE 3HaYeHe
OyIyT 10GABJIEHBI B CJIOBAPh. 3/I€Ch, B OTJIUYHE OT CIICKOB, BAM HE HYKHO BOJTHOBATHCSI
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o ToM, uTo Python crenepupyer nckimoderHye BO BpeMst TPUCBANBAHISI HOBOTO 2JIEMEHTA,
€CJIM BBI YKaKeTe, YTO ATOT MHIIEKC HAXOJUTCA BHE CYIIECTBYIOINIETO [UATTa30Ha.

Cosmaanm croBapb, coaepsramuii 6ombmuHCTBO wWieoB Monty Python, nucmonbayst
ux (pamMmuny B KayecTBe KJlouel, a iMeHa — B KayeCcTBe 3HaYeHUI:

>>> 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 — yposkeHtia Amepukn Teppu ['mmmama. [lepen

BaMU ITOIIBITKa aHOHMMHOTO IIPOrpaMMUCTa lIO68.BI/ITI) €ro, 0/lJHaKoO OH OIHI/I6C51, Korjza
BBOJAWJI UM:

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

>>> pythons

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

A BOT KOJI IPYTOTO IPOrPAMMHECTA, KOTOPBIN UCIIPABUJI 3TY OIMIAOKY:

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

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

[ToMHUTE, YTO KITFOUU B CTOBAPE JTOJKHBI OBITh YHUKAIbHbIMU. VIMEHHO TOATOMY MBI
B KadecTBe KJfouell NCIoIb30Ban (haMIJINK, a He UMeHa — JIByX y4acTHUKOB Monty
Python 3oyt Teppu. Eciu BbI npuMenseTe K104 GoJiee 0HOTO pasa, HOOeANT IIOCIe-
Hee 3HaUYeHUe:

>>> some_pythons = {
‘Graham': 'Chapman’,
‘John': 'Cleese’,
‘Eric': 'Idle’,
‘Terry': 'Gilliam',
‘Michael': 'Palin’,
‘Terry': 'Jones',
o }
>>> some_pythons
{'Terry': 'Jones', 'Eric': 'Idle', 'Graham': 'Chapman',
‘John': '"Cleese', 'Michael': 'Palin'}
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Cnavasia MbI TPUCBOUIYN 3HaYeHwe 'Gilliam' kouy 'Terry', a 3aTeM 3aMEHUJIN €TO
Ha 'Jones’.

O6beanHeHMe cnoBapeu
¢ nomouybio pyHkuumn update()

BoI MOsKeTe nemob3oBath (hyHKIMIO update(), 9T06BI CKOMMPOBATH KITIOUH 1 3HAUEHUS
13 OJTHOTO CJIOBAPS B JIPYTOIA.
Omnpenesm cioBapb pythons, copepskaniuii UMeHa BceX y4aCTHUKOB:

>>> 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 ecThb JAPYTOIl CIOBAPb, COAEPKAIINN UMEHA IPYTUX IOMOPUCTOB
U HasbIBaloluiicsd others:

>>> gthers = { 'Marx': 'Groucho', 'Howard': 'Moe' }

TeHepb ITIOABJIAETCA elle OJ1UH AHOHUMHBIN TIPpOTPaMMHMCT, KOTOprﬁ CUHTAET, 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'}
YT0 IIPOU30MAET, €C/IM BO BTOPOM CJI0OBAape OYIyT HAXOAUThHCS TAKKE e KIIOUH, YTO
u B iepBoM? IToGeauT 3HaYeHHE U3 BTOPOTO CJIOBapSI:
>>> first = {'a': 1, 'b': 2}
>>> second = {'b': 'platypus'}
>>> first.update(second)

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

YpaaneHue 3/1IeMeHTOB Mo UX KJIIo4Yy € noMolybio del

Ko Harrero aHoHMMHOTO TTPOrpaMMUCTa GBLT KOPPEKTHBIM — TexHndecki. Ho ow He o1-
skeH ObLI ero mucath! YieHsl cioBapst others, HeCMOTPST Ha CBOIO M3BECTHOCTD U YyBCTBO
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10MOpa, He yyacTBoBa B Monty Python. Otmenum no6aBienne mocaeIHUX ABYX JJ1e-
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'}

YpaneHue BCceX 3/1IEMEHTOB
c noMoubro PyHKUMM clear()

Y106l YAaanTh BCE KJIIOYN 1 3HAYCHHWA N3 CJIOBapsI, BaM CJI€lyET NCIT0JIb30BaTh (l)yHK-
nuio clear() wim IIPOCTO IPUCBONUTD HYCTOfI CJIOBapb 3a/TaHHOMY NMMEHU:

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

{}
>>> pythons = {}

>>> pythons
{}

MpoBepsieM Ha HaJIMuMe KJIKoYa C MOMOLLbIO in

Ecm BbI XOTHTE Y3HATD, COAEPSKUTCS JTM B CJIOBAPE KAKOM-TO KJIIOY, UCTIOJIB3YHTE KJTIO-
yeBoe c0BO 1n. CHOBa ompeiesiuM CI0Baphb pythons, HO HA ATOT Pa3 OMYCTUM OJIHOTO-
NIBYX YYaCTHUKOB:

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

>>> 'Chapman' in pythons
True

>>> 'Palin' in pythons
True

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

>>> 'Gilliam’ in pythons
False

Yepr.
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NMonyuyeHue aneMeHTa cnoBaps
C NOMOLLbIO KOHCTPYKUUMU [Kntou]

ITOT BapUAHT UCIIOJIb30BAHUS CI0BAPsS — CAMbII paclipocTpaHeHHbIN. Bbl ykaspiBaeTe
CJIOBAPH U KITI0Y, YTOOBI TIOJMYIUTH COOTBETCTBYIONIEE 3HAUEHNE:

>>> pythons['Cleese"]
*John'

Ecuiu Kitoua B cioBape HeT, Oy/IeT CreHEPUPOBAHO UCKIIIOUEHUE:

>>> pythons[ 'Marx"]

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

KeyError: "Marx'

Ectb 1Ba X0poimux criocobda n3bekarh BOSHUKHOBEHS 9TOTO UCKJII0UeH M. [TepBbiii
13 HUX — MPOBEPUTH, UMEETCS JIW 33aHHBIN K04, ¢ TTOMOIIBIO KJII0YEBOTO CIOBA 1N,
YTO BBI YK€ BUJIEJIH B TIPEBIIYIIEM pas/iee:

>>> 'Marx' in pythons
False

Bropoii cioco6 — ucmob3oBarh creruaibuyio hyHkiuo caosaps get(). Bor yka-
3BIBAETE CJI0BAPb, KJIOU 1 ONIMOHAIbHOE 3HAUeHNe. Ecii KITI0T cyIiecTByeT, BB TOJTY-
YUTE CBA3AHHOE C HUM 3HAYCHUE:

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

Ecmu Takoro kmoua HET, ITOJIYYUTE OMNOHAJIbHOEC 3HAYECHUE, €CJN YKA3bIBAJIN €TO:

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

B nipotusHOM cityuae 6yzier BozBpaiier o0bekT None (MHTEPAKTUBHBIN MHTEPITPETa-
TOp HE BBIBEJICT HUYETO):

>>> pythons.get('Marx")

>>>

MonyuyeHne Bcex Knro4en
c noMmoubro pyHkuumn keys()

Bbl MOkeTe nCIOTBb30BATh GYHKINIO keys (), 4TOOB! MOJIYYNUTh BCE KJIIOYH CJIOBAPS.
JUtst coieiyomux npuMepoB Mbl GepeM JIPYToii cI0Baph:

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

red'. 'yellow'])
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B Python 2 dyHkums keys() Bo3BpalLaeT NpocToin cnmcok. B Python 3 3Ta ¢yHKUMS Bo3BpallaeT
dict_keys() — utepabenbHoe npeacTaBneHve koven. 1o yaobHO Ans KpynHbIX CIOBapen, no-
CKOJbKY He TpebyeT BpeMeHU 1 NaMsaTU AN CO3A4aHMS U COXPaHEHWs CMUCKA, KOTOPbIM Bbl, BO3-
MOXHO, AaXe He BOCronb3yeTecb. Ho 3auacTyto BaM Hy>XeH MMeHHO crimcok. B Python 3 Hapo
BbI3BaTb yHKuMio list(), 4Tobbl NpeobpazosaTh dict_keys B cnncok:

>>> list(signals.keys())
['green’, 'red’, 'yellow']
B Python 3 Bam Takke noHapobuTcs ucnonb3osaTb GyHKUMIO list(), 4Tobbl NpeobpasosaTthb pe-

3ynbTaT paboTbl hyHkuMi values() u items() B 0BblUHbIE CMIMCKW. 1 MONb3YHOCh 3TOW (ByHKLMEN
B CBOMX MpUMepax.

MonyuyeHmne BCeX 3Ha4Y€HUM C MNOMOLLbIO
¢pyHkumm values()

YT00BI MOJYYUTh BCE 3HAYECHUS CIIOBAPS, UCIOJIb3YiiTe QyHKIMIO values():

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

NMonyyeHue BCcex nap «K/r4Y — 3HaYeHue»
c noMoubro PpyHKLUMM items()

Korna Bam Hy»KHO TIOJIyYUTh BCE APl <KJII0Y — 3HAYEHUE» U3 CJI0BAPS, UCIOJIb3YHTE
dynkmmo items():

>>> 1ist(signals.items())
[('green', 'go"), ('red', 'smile for the camera'), ('yellow'., 'go faster')]

Kaxpas mapa Gyaer Bo3BpaliieHa Kak KOpTex Bpoje ('green’, 'go’).

MpucBanBaeM 3HaUEHUS C NOMOLLbIO
onepaTopa =, KONMUPyeM UX C NMOMOLLbIO

cdbyHkumm copy()

Kak u B CJiydae CO CIIMCKaMU, €CJIM BaM HYKHO BHECTH B CJIOBapb M3M€HEHNE, OHO OT-
PasuTCA 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 CKOIMPOBATH KJIIOYK U 3HAUEHUST U3 OJHOTO CJIOBApsI B APYroii u u3beKaTh
ATOTO, BBI MOKETE BOCTIOIH30BaThCs (QyHKITHET copy ():

>>> signals = {'green': 'go", 'yellow': 'go faster',
>>> 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

red': 'smile for the camera'}

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

MHoO)XecTBa

Mmnoaicecmeo IoxosKe Ha CJI0BAph, 3HAUEHUST KOTOPOTO OIyTIeHbl. OH IMeeT TOJBKO KJTI0-
uu. Kak 1 B city4ae co coBapeM, KITIOYH JOJUKHBI OBITh YHUKATBHDL. ECIH BaM HY/KHO
[MPUKPENUTD K KJII0YY HEKYIO HH(MOPMAIIHIO, BOCIIOIb3YHTECHh CIOBAPEM.

PanbIire koe-r/e TeOPUIO MHOKECTB TIPETIOIaBAH B HAUATBHOI IITKOJIE Hapsiy C Oc-
HOBaMM MaTeMaTuku. Eciiu B Baleii mkoJjie Takoro He 66110 (1 OBLIO, HO Bl B 3TO
BpeMs CMOTPEJIM B OKHO, KaK | 51), Ha puc. 3.1 MoKeTe yBuaeTh 0ObeANHEHNS U TIepe-
CeYeHUsI MHOKECTB.

ITpeamnooKuM, Bbl XOTUTE OOBEIUHUTD J[Ba MHOKECTBA, KOTOPBIE COJEPIKAT He-
CKOJIBKO 001uX KJtoueii. [ToCKOIbKY MHOMKECTBO J0JIKHO COAEPKATH TOIBKO YHUKAb-
HbIe 3HaYCHUS, 0O BEANHEHIE IBYX MHOKECTB GY/IET COMEPIKATD JIUIITH OTHO BRIIOYEHUE
KaKI0TO KyIfova. [lycmoe MHOKECTBO — 3TO MHOXKECTBO, COfIepsKalliee HOJIb 3JIEMEHTOB.
OcHoBbIBasiCh Ha pUC. 3.1, MOKHO CKa3aTh, 4TO MyCThIM OYIeT MHOKECTBO, KOTOPOE CO-
NEPAKUT JKEHCKUE MMEHA, HAYMHATOTITIECS ¢ OYKBBI «X».

YKeHckue nmena Myxckune nmeHa

Puc. 3.1. PacnpocTpaHeHHble ornepauny ¢ MHOXecTBaMm
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Co3naHune MHOXXeCTBa € noMoubio (pyHKUMK set()

YT06bI CO3ATh MHOKECTBO, BaM CJIEYET UCIOJIb30BaTh (hYHKINIO set() i pasme-
CTUTDH B (PUTYPHBIX CKOOKAX OJHO UJIM HECKOJIbKO pas/ieJIeHHbIX 3alIThIMU 3HAYCHUIA,
KaK MOKa3aHo 3/1eCh:

>>> 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, OPSIOK KII0Yel B MHOKECTBE HE NMeeT 3HAYCHMS.

MockosbKy MycTble KBaApaTHble CKOBKM [] cO34at0T MYCTON CMMCOK, Bbl MOMN Bbl paccuMTbiBaTb
Ha TO, YTO NycTble PUrypHble CKObkM {} CcO34al0T MyCTOe MHOXECTBO. BMecTo 3Toro nycrbie ¢u-
rypHble CKOBKM CO3AatoT MyCTON crioBapb. VIMEHHO MO3TOMY MHTEpRpEeTaTop BbIBOAWT NycToe
MHOXeCTBO Kkak set() Bmecto {}. MNouyeMy Tak npoucxoamT? Cnoeapu nosisBuance B Python paHblue
N yCnenu 3axBaTuTb GUrypHble CKOHKM B CBOE pacropsikeHue.

Npeo6pa3oBaHue Apyrux TUNOB AAaHHbIX
c nomolybro pyHkumm set()

Brl MOKeTe co31aTh MHOKECTBO M3 CTINCKA, CTPOKH, KOPTEsKa FJIN CI0BapSI, TIOTEPSIB BCe
MTOBTOPSTIOINECS 3HAUCHTIS.

JIst Havasa B3TJSTHEM Ha CTPOKY, KOTOPAs COMEPKUT O0Tee UeM OIHO BKITIOUEHIE
HEKOTOPBHIX OYKB:

>>> set('letters')
{10, et et sty

O6paTI/ITe BHHMaHME Ha TO, YTO MHOJKECTBO COAEPIKUT TOJBKO OJHO BKJIIOYECHUE
6yI<B «e» NJH «t», HeCMOTPS HA TO, YTO B cJIoBe letters 1Mo aBa BRIOYEHUS KaxKI0H 13

HUX.
COS,ZIaZII/IM MHOKECTBO M3 CITMCKa:

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

A Teriepb U3 KOpTeEXKA:

>>> set (('Ummagumma’, 'Echoes'. 'Atom Heart Mother'))
{'Ummagumma', 'Atom Heart Mother', 'Echoes'}
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Korza Bol nepegaere gynkiun set () coBapb, oHa BO3BpalllaeT TOJbKO KJIIOYH:

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

MpoBepsieM Ha HaNMuue 3HaUYEeHUn
C NOMOLLbIO KJIIOUEBOIo C/10Ba in

Taxoe ucrosb3oBanue MHOYKECTB caMoe paclipocTpaHerHoe. Mbl co3iaiuM CJI0Bapb,
KOTOpBIi HazbiBaeTcst drinks. Kaxaprii kitou Oyger Ha3BaHHEM KOKTENJIs, a COOT-
BETCTBYIOIIME 3HAYECHUA — MHOKECTBAMU MHIPEIUECHTOB!

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

}

HecMOTpst Ha TO UTO W CJIOBaph, 1 MHOKECTBA OKPYIKEHBI (DUTYPHBIMU CKOOKaMU
({ m }), MHOJKECTBO — 3TO BCETO JIMTITD OCJIEI0BATEIbHOCTD 3HAUECHUT, & CJIOBAPh — 9TO
HA0OP Tap «KJIKY — 3HAYCHUE>

Kaxkoii u3 koxreiinei conepxut B cebe Boaky? (OOpaTiiTe BHUMaHE HA TO, YTO JJIST
BBITIOJTHEHS 9THUX TIPOBEPOK 5T 3apaHee IEMOHCTPUPYTO UCITOJIb30BAHNE KIIOUEBBIX CJIOB
for, if, and u or, KOTOpBIE GYAYT PACCMOTPEHBI TOJIBKO B CJICAYOIIEH TJIaBe.)

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

screwdriver
martini

black russian
white russian

MbI XOTUM BBITTUTH KOKTEHJIH C BOLIKOP'I, HO HE TIEPEHOCHM 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 CIIE/YIONIEM Pa3Jieie.
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KoMm6uHauum n onepatopbl

Yo, ecsii BaM HYKHO TIPOBEPUTH HAJIMUME CPa3y HECKOJbKUX 3HAUYCHUIT MHOXKECTBA?
IIpeanoaosKuM, Bbl XOTUTE HAlTH JII0O0M HAIIMTOK, COAEPIKALIMIL arleIbCUHOBBIA COK
wiu BepMyT. J[Jist 3TOT0 MBI UCIIOJIb3YEeM onepamop nepeceuenus muodcecms (&):

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

screwdriver
martini
manhattan

PesymbraTtoM paboTs omepatopa & SIBJIsIeTCs MHOKECTBO, COZIEPIKAIIEE BCE DJIEMEHTBI,
KOTOpPbIE HAXOJATCS B 060UX CPAaBHUBAEMBIX CTIUCKaX. Eco HU 0fiMH U3 3aIaHHBIX WH-
TPEINEHTOB He COAEPKUTCS B MpeIaraeMbIX KOKTEHISIX, orlepaTtop & BepHET IycToe
MHOKECTBO. DTOT Pe3yIbTaT MOKHO CUNTATh PAaBHBIM False.

Temeps nepenuIeM IpIMep 13 MPEABIIYIIETO Pas3/iesa, B KOTOPOM MBI XOTEJIH BOJIKH,
He CMEIIAHHOH CO CIUBKAMM WJIH BEPMYTOM:

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

screwdriver
black russian

CoxpaHUM MHOKECTBA MHTPEUEHTOB JIJISI 9TUX JBYX HATUTKOB B ITEPEMEHHBIX,
4TOOBI HAM HE MTPUIILJIOCH HAOUPATh MHOTO TEKCTA B IAIbHEUIIINX TPUMEPaX:

drinks[ 'black russian']
drinks['white russian']

>>> Hruss
>>> Wruss

B caepylomux npumepax AeMOHCTPUPYETCS UCIOIb30BaHUE 0LIePaTOPOB MHO-
KeCTB. B OIHUX U3 HUX IeMOHCTPUPYETCS IPUMeHEHHE 0c000U MyHKTYaIlUH, B IPY-
rux — 0coOBIX (DYHKIMIL, B TPETbUX — U TOTO U APYroro. Mbr OyjieM UCII0JIb30BATh
TECTOBBIE MHOYKECTBA @ (COAEPIKUT 3JIeMEHTHI 1 U 2) 1 b (COMEPKUT dTEMEHTBI 2
u 3):

>>> 3 = {1, 2}

>>> b

Il
—_
N
w
—

Ilepeceuenue mnoncecme (dneHbl 060MX MHOXKECTB) MOKHO MOJYYUTh C TOMOII[HIO
0co60ro MyHKTYaIMOHHOTO CUMBOJIa & 1iav (GyHKIIMU MHOKecTBa intersection(), kak
[IOKA3aHO 3/1eCh:

>>> 3 & b

{2}

>>> 3. intersection(b)

{2}



MHOXecTBa 95

B atom (I)parMeHTe HCIIOJIb3YIOTCA COXpaHE€HHbIEC HaMU TTIEPEMEHHDBIC!

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

B atom npumepe Mbl niosrydaem obsedunienue (4aenbl 000X MHOKECTR ), UCTIONb3Y S
oneparop | uin (PyHKIMIO MHOKECTBA Union():
>>>3 | b
{1, 2, 3}
>>> g.union(b)
{1, 2, 3}

AJIKOTOJIbHAS BeEpcu:A:

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

Pasnocmov mnoocecms (47eHbI TOJIBKO TIEPBOTO MHOKECTBA, HO HE BTOPOTO) MOKHO
TTOJTYYUTh C TTIOMOIIBIO cCUMBOJIA - 1 (pyakimm difference():

>>> 3 — b

{1

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

>>> Druss — Wruss
set()

>>> Wruss — bruss
{'cream"}

CaMbIMHU PAaCIPOCTPAHEHHBIMY OIEPAIMAME ¢ MHOKECTBAMU SABJISIOTCS 00beI1-
HeHUe, Ilepecevyenrie U pa3HocTh. [[Jis TTOJHOTHI KAaPTUHBI S BKIIOUWJ B 3TOT pasjielt
U OCTaJIbHbIE OIlePAIMU, HO BbI, BO3MOKHO, HUKOT/[a He OyieTe UX MCII0JIb30BaTh.

s BeimosHenns uckmouarouiezo UJIM (3neMeHThI WM TIEPBOTO, MJIM BTOPOTO MHO-
JKeCTBa, HO He 001Iie) MCIOJIb3yiiTe omeparop * niu pyHKImo symmetric_difference():
>>> 3 ~ b
{1. 3}
>>> 3. symmetric difference(b)

{1.3) )

BoaTtom IIpUMeEpeE OIpeIeIAECTCA AKCKJITO3UBHBIHN MHI'PEIUEHT AJIA PYCCKUX HAITUTKOB!

A

>>> Pruss * wruss
{'cream"}

Bbl MOsKETE TTPOBEPUTD, SIBJSIETCS JI OJTHO MHOKECTBO NOOMHONMCECMBOM JIPYTOTO
(Bce 4JieHbl IEPBOTO MHOXKECTBA SABJISAIOTCS YJI€HAMHU BTOPOTO), C TOMOIIIBIO OIePaTo-
pa <= uu ¢yHKIuu issubset():
>>> 3 <= p
False

>>> 3.issubset(b)
False
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JlobaBJiere CTUBOK B KOKTEHTb «4ePHBIH PYCCKHUIT» CIIETaeT ero «GembIM PYCCKIM >,
MTO3TOMY WIrUSS SBJISETCS TIOJMHOKECTBOM Druss:

>>> Pruss <= wruss
True

Bagercs aum 1060e MHOKECTBO ITOAMHOKECTBOM CaMoro ceOs? Ara.
>>> g <= g
True

>>> 3. issubset(a)
True

JL1st TOTO YTOOBI CTATh COOCMBEHHBIM NOOMHONCECTNEOM, BTOPOE MHOMKECTBO JTOJAKHO
COJIEPIKATDh BCE YJICHBI MIEPBOTO M HECKOJIbKO ApyruX. Onpenessercss 3To ¢ MOMOIIbIO
oreparopa <:
>>> 3 < b
False
>>> 3 < g
False
>>> Druss < wruss
True

Mmnoacecmeo mmnoicecms NPOTUBOIIOJIOKHO TTOJMHOKECTBY (BCe YJIEHBI BTOPOTO
MHOKECTBA SIBJIIOTCS TAKXKe YJeHaMy TIepBoro). [lJis onpesiesiennst 3Toro NCnoJib3yeT-
s oriepatop >= uin (pyHKIms 1ssuperset():
>>> 3 >= p
False
>>> 3. issuperset(b)

False
>>> Wruss >= bruss
True

JI1060€ MHOKECTBO ABJIAETCSA MHOKECTBOM MHOKECTB CaMOTO0 ceOs:

>>> g >= g
True
>>> 3. issuperset(a)
True

" HaKOHEIl, Bbl MOJKETE HalTH CO6CTI’ZB€HHO€ MHOIHCECTMBO MHOIMNCECTNB (HepBOQ MHOKe-
CTBO COZIEPIKUT BCE YJTIEHBI BTOPOTO U HECKOJIBKO JAPYTUX) C TIOMOIIIBIO OllepaTopa >:
>>> 3 > b
False

>>> Wruss > bruss
True

MHOKeCTBO He MOKET ObITh COOCTBEHHBIM MHOKECTBOM MHOKECTB CaMOro cebs:

>>> 3 > 3
False
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CpaBHeHMe CTPYKTYP AAHHbIX

HaromHI0, ClIMCOK CO3/aeTCst ¢ TIOMOIIILIO KBapaTHbIX cko6ok ([]), KOpTex — ¢ 1o-
MOII[BIO 3AITSATHIX, & CI0OBAPh — € TIOMOTIbIO (hUTypHBIX cKOOOK ({}). Bo Beex caryuasx Bb
MoJTy9aeTe OCTYI K OTAETBHOMY 9JIEMEHTY € TIOMOIIBIO KBaJIPATHBIX CKOOOK:

>>> marx_list = ['Groucho', 'Chico', 'Harpo']
>>> marx_tuple = 'Groucho', 'Chico", 'Harpo'
>>> marx_dict = {'Groucho': 'banjo', 'Chico': 'piano', 'Harpo': 'harp'}
>>> marx_1ist[2]

"Harpo'

>>> marx_tuple[2]

"Harpo'

>>> marx_dict['Harpo']

"harp’

,Z[]IH CITMCKa N KOPTEKa 3HAYCHHNE, HaAXO[AIIEECA B KBaJPATHDBIX CKO6K3X, ABJIACTCA
OeJIOYMCIE€HHBIM CMEIIleHUEM. [IJIH CJIOBaps K€ OHO ABJIAETCA KJIIIOYOM. IIJIH BCEX TPOUX
pe3yabTaToM 6YZIGT 3HavyeHnue.

Co3paHue KpynHbIX
CTPYKTYP AaHHbIX

Panee Mbl paboTasIH ¢ TPOCTHIMU OYJIEBBIMU 3HAYEHUSIMU, UHCIAME U CTPOKaMu. Tereps e
MBI paboTaeM Co CIIMCKAMH, KOPTEKAMHU, MHOKECTBAMHE U CTOBAPsIMIL. BBl MoskeTe 00beu-
HUTb 9T BCTPOEHHBIE CTPYKTYPBI JAHHBIX B COOCTBEHHBIE CTPYKTYPbI, G0JIee KPYITHBIE
u cyoxkuble. HauneM ¢ Tpex pasHbIX CIIUCKOB:

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

MbI MOKEM CO31aTb KOPTEIK, KOTOpI)II;'I COZEPIKUT B KAYECTBE 3JIEMEHTOB KasKIbIii U3
9THUX CIIMCKOB:

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

>>> tuple of lists

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

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

MoskeM Takke CO3/1aThb CITNCOK, KOTOprﬁI COZIEPKUT TPHU CITUCKA:

>>> Tist_of Tists = [marxes. pythons. stooges]

>>> Tist_of Tists

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

['Chapman', 'Cleese', 'Gilliam', 'Jones', 'Palin'],
['Moe", 'Curly', 'Larry']l]
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HaKOHeH, CO3/1a/IUM CJIOBapb N3 CIIMCKOB. B sTtom IIpUMEpe MCIIOJIb3YEM Ha3BaHME
TPYIIIIbI KOMMKOB B Ka4€CTBE KJIt04a, a CIIMCOK €€ YIE€HOB — B Ka4eCTBE 3HAUYECHUA:

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 orpannumBaioT TOJIBKO caMU TUTIBI JaHHBIX. Hampumep, Kitouu cioBapst 10JK-
HbI 6I)ITI) HEM3MEHAECMbBIMU, ITOSTOMY CIIMCOK, CJOBapb NN MHOKECTBO HE MOTYT 6bITb
KJIIOUOM JJIst IpyToro cioBaps. Ho koprex MosxeT ObITh KirtouoM. Harpumep, Bbl MoxKe-
Te co37aTh anhaBUTHBIN yKa3aTesb A0CTONPUMeYaTebHOCTEeH, OCHOBbIBasch Ha GPS-
KoopAnHaTax (IIMPOTeE, I0JATOTE U BBICOTE; 00paTUTECh K pasaeny «KapTei» npuioxe-
Hus B, rjie BbI cMoOsKeTe HaliTH ellle HECKOJIbKO IIPUMePOB padOThl ¢ KapTaMu ):

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

}

yYnpaXHeHus

B 270ii r71aBe Bbl NO3HAKOMUJIUCH € HOJIEE CAOKHBIMU CTPYKTYPAMHK JAHHBIX: CIIUCKAMH,
KOPTeKaMu, CIOBAPSIMU U MHOKECTBaMU. VICIIONb3yst X U THUIIBI JAHHDIX, OIMUCAHHDIE
B T71aBe 2 (YUcJia U CTPOKM ), BBI MOJKETE TIPE/ICTABUTH MHOKECTBO JIEMEHTOB PEaTbHO-
ro Mupa.

1. Cospaiite ciicox years_11st, cojepKainuii rot, B KOTOPBIN BbI POIAINCH, U KaXKIBIT
MOCTIeYIONIUIL TOJ BILIOTH /IO BAIIEro TIATOTO MHS poskaeHus. Hampumep, ecan BbI
poausuch B 1980 romy, crimcok Oyzer BBITJsiIETh Tak: years 1ist = [1980, 1981,
1982, 1983, 1984, 1985]1.

Ecim BaM MeHBbIIIe TISITH JIET U BbI YoKe ynuTaeTe 9Ty KHUTY, TO 4 JlaKe HE 3Hal0, 4YTO
CKa3aThb.

2. B kaxoif U3 rojios, CoAEpKaIIUXCs B CIIMCKe years 11st, ObLT BaIll TPETHiT ICHb POK-
nenus? IloMHuTe, B IEpBbII rog Bam ObL1o 0 JIeT.

B kaxoii u3 ronoB, epedncaeHHbIX B CIIMCKe years 11st, BaM GbLI0 GOJIbIIe BCETO JIET?

Cospaiite cnimcok things, comeps:kamiuii Tpu ajieMenTta: "mozzarella”, "cinderella”,
"salmonella".

5. Hamummre ¢ 60/1b1m0ii GYKBBI TOT 9JIEMEHT CIUCKA things, KOTOPBI OTHOCUTCS
K YeJIOBEKY, a 3aTeM BBIBEJNTE CIIUCOK. VI3MEHWJICS JIM 9JIEMEHT CITUCKA?

6. IlepeBemuTe CHIPHBII 2JIEMEHT CTIMCKA things B BEpXHUI PETUCTP 1IEJTNKOM U BbIBE-
JIUTE CITHCOK.
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10.

11.
12.

13.
14.

15.

16.
17.
18.

Y namire 6oses3np U3 crvcka things, moryunre HobemeBekyio mpeMuio 1 3aTeM BbI-
BeJIUTE CITMCOK Ha AKPaH.

CoajaiiTe ClIMCOK, KOTOPbII HA3BIBAETCS SUrPrise U COAEPIKUT dJIeMeHTbI ' Groucho ',
‘Chico’ m "Harpo'.
Hanummre nmociennuii aJ1eMenT CICKa SUrprise co cTpouHoil OYKBbI, 3aTeM 00pa-

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

Co3zpaiiTe aHTI0-(OPAHITY3CKUH CJI0BAPh, KOTOPBIN Ha3bIBaeTcs e2f, 1 BEIBEUTE €T0
Ha 9kpaH. Bor Bamu nepsoie ciiosa: dog/chien, cat/chat u walrus/morse.

Wcnonbsys caoBapb e2f, BoiBeauTe (hpaHIly3CKUl BapuaHT cjioBa walrus.

Cozmaiite (hpaHIly3CKO-aHTINNCKUN c0Baph f2e Ha ocHoBe cioBapd e2f. Mcmosb-
3yiiTe MmeTon items.

Vcniosb3yst ciioBaphb f2e, BbIBeAUTE aHTJIMIICKUI BapraHT cJjioBa chien.

CoasjaiiTe 1 BbIBeIUTE HA 9KPAaH MHOKECTBO aHTJIMICKUX CJIOB U3 KJIIOYEH CJI0Bapst
e2f.

Co3zpaiite MHOTOYPOBHEBBII cjioBapb 11fe. Vicnosb3yiiTe cieyiomnue CTPOKU JIJist
KJIIOUEl BepXHEro ypoBHst: 'animals’, 'plants’ u 'other'. Cuenaiite Tak, 4UTOOBI KJIHOU
‘animals’' ccbliaics Ha IPYTOM cJI0Bapb, UMEIONIUI KJoun 'cats', ‘octopi' u "emus'.
Cremaiite Tak, 4ToObBI KJIFOY ' Cats' CCHLIAJICS Ha CIIUCOK CTPOK CO 3HAUEHUsIMHI ' Henri ',
"‘Grumpy' m 'Lucy'. OcTasbHble KITIOUN JI0JKHBI CChIJIATHCS HA TTyCTHIE CIOBAPH.
BoiBesiuTe Ha 9KpaH BLICOKOYPOBHEBBIE KJIIOUN coBaps 11 fe.

BoiBeanTe Ha axpan kiatoun 11ife[ "animals'].

Boisegure 3navenns 1ife[ "animals' ][ 'cats'].



Kopouka Python:
CTPYKTYPpbI KOAa

B mepBwIX Tpex riaBax BBl yBU/IEIW MHOXKECTBO TPUMEPOB JJAHHBIX, HO TPAKTHYEeCKN
He paboTajiu ¢ HUMU. B GOJIBITIMHCTBE TIPUMEPOB UCTIOIb30BAJICS UHTEPAKTUBHBIN MH-
TEPIPETaToOP, 4 CaMK OHU GBLIIH IOBOJILHO KOPOTKUMU. Tereph Bbl YBUUTE, KAK CTPYK-
TypupoBaTh kod Python, a He TobKO MaHHbBIE.

B GoJIBIIMHCTBE SI3BIKOB TIPOrPAMMHUPOBAHISI CUMBOJIBI BPOJIe (PUTYPHBIX CKOOOK ({ 1 })
WJTH KJTIOYEBBIE CTOBA BPOJIe begin 1 end MpUMEHSIETCST [I71sT TOT0, YTOOBI Pa3buTh KO/ Ha
pasziesibl. B aTHX sS13bIKaX XOPOIINM TOHOM SIBJISICTCS UCTIOJIb30BaHUE OTOUBKY MTpobesia-
M, 9TOOBI CIETaTh IPOTpaMMy boJtee yiobourtaeMoii st cebst u apyrux. CyIecTByoT
Jla’ke MTHCTPYMEHTBI, KOTOPBIE TIOMOTYT KPACHUBO BBICTPOUTH Balll KOJI.

IBuno Ban Poccym mpu paspaborke Python perui, uto BbigeseHust mpobeaamu
GyJIeT I0CTATOUHO, YTOOBI 3a/[aTh CTPYKTYPY TPOTPAMMbI U M36€KATh BBOJA BCEX ITUX
cko6ok. Python otimgaercst oT Apyryx sI3IKOB TEM, YTO 7P06EbL B HEM UCTIOIH3YIOTCST
IS TOTO, UTOOBI 33/1aTh CTPYKTYPY MPOTPAMMBIL. DTOT ACTIEKT HOBHUKHI 3aMEUAI0T OJTHUM
U3 TIEPBBIX, 1 OH MOJKET MOKA3ATHCS CTPAHHBIM [IJIST TeX, KTO ysKe paboTam ¢ ApyruMi
A3bIKaMHU MporpaMMupoBanus. OHaKo O MPOIIECTBUM HEKOTOPOTO BPEMEHH 9TO Ha-
YUHAeT Ka3aThCs €CTECTBEHHBIM U BbI IlepecTaeTe 3TO 3aMevaTh. Bbl 1axke IPUBBIKHETE
K TOMY, 4TO fiesiaeTe Gosrbiire, Habmpast MEHbITE TEKCTA.

KoMMeHTHUpyeM C NnoMOLLbIO CUMBOJ1a #

Kommenmapuii — 510 hparMeHT TeKcTa B Balleil mporpaMme, KOTOPBIH Oy/IeT IPOUrHO-
pupoBat uHTeptperaropoM Python. Ber MoskeTe HCIIONB30BaTh KOMMEHTAPHUU, YTOOBI
JIaTh MOsICHEeHMEe GIM3JIEKAIIEro KOJa, CeaTh KaKue-T0 MOMETKHU JJist ceBst, Win JIJist
4ero-To eme. KoMMeHTapuil roMevyaeTcs: CHMBOJIOM #; BCe, YTO HAXOAUTCS MOCJe # /10
KOHIIA TEKYIIEeH CTPOKH, SBJsTETCS KoMMeHTapreM. OObITHO KOMMEHTAPUT pacmoiara-
eTCsI Ha OT/IEJIbHON CTPOKe, KaK MMOKA3aHO 371eCh:

>>> # 60 c/muH * 60 MuH/Y * 24 4/peHsb
>>> seconds_per_day = 86400

Win Ha Toil ke CTPOKE, 4TO U KO/, KOTOprI'/JI HY/KHO TIOSICHUTD:

>>> seconds_per_day = 86400 # 60 sec/min * 60 min/hr * 24 hr/day
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CuMBoOJ # IMeeT MHOTO MUMEH: Xew!, wapn, pyum W ycTpalraoliee okmomopn'.
Kax 661 BBI €10 HIT HazBan?, ero a(beKT eHCTBYET TOMBKO 0 KOHIIA CTPOKH, Ha KOTO-
poil OH pacrosiaraeTcsl.

Python He saeT BO3MOKHOCTH HaIKCaTh MHOTOCTPOUHBIH KOMMeHTapuil. Bam Hy:k-
HO SIBHO HAYMHATD KaKIYIO CTPOKY MJIN Pasfies] KOMMEHTApUsI C CUMBOJIA #:

>>> # 1 MOry CKa3aTb 3[1eChb BCe, fawe ecnn Python 3To He HpasuTCs,
.. # NOCKOMbKY A 3allMlieH KPYyTbiM
... # oKTOTOpPMOM.

>>>

OHAKO ecyii OKTOTOPI HAXOAUTCS BHYTPU TEKCTOBOI CTPOKHU, OH CTAHOBUTCS 1TPO-
CTBIM CHIMBOJIOM #:

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

MpoaneBaeM CTPOKM C MOMOLLbIO CUMBONA \

Jliobast TporpaMMa cTaHOBUTCST Gosiee y060UnTaeMOi, eCM ee CTPOKU OTHOCHUTETHHO
Kopotkue. PekomeHyemast (HO He 0Osi3aTe IbHAs ) MAKCUMaJIbHAs JIJIITHA CTPOKU PaBHA
80 cumBosam. Ecain BBl He MOKeTe BBIPa3UTh CBOIO MBICIDb B paMKkax 80 CHMBOJIOB,
BOCTIOJIB3YHTECh CUMBOJIOM 603001H06¢eHuUs \. TIPOCTO TIOMEeCTUTE ero B KOHIIE CTPOKH,
u nanwine Python 6yzer neficTBoBaTh Tak, GYATO 9TO BCE Ta JKe CTPOKA.

Hanpumep, eci OB 51 XOTEJ CO3/aTh JJIMHHYIO CTPOKY M3 HECKOJBKUX KOPOTKHUX,
sT MOT OBI CZIEJIATD ITO MOIIATOBO:

v

>>> glphabet =
>>> glphabet += 'abcdefg'
>>> alphabet += 'hijklmnop’
>>> glphabet += 'grstuv'
>>> glphabet += 'wxyz'
Wnn ke 3a 0/1HO JieiicTBHE, MCIIOJIb30BAaB CUMBOJI continuation:
>>> glphabet = 'abcdefg' + \
"hijklmnop' + \
"qrstuv’ +\
"wxyz'

HpOIIJII/ITb CTPOKY MOJKET OBITD HeO6XOlII/IMO, €CJIN BBIPa’KEHHE pacIltojlaraeTcAa Ha
HECKOJIbKUX CTPOKaX:

>>> 1 + 2 +
File "<stdin>", line 1

1 HpSIMO KaK Ta BOCbMMHOTaA 3eJjieHad HITYKa, KOTOPpas CTOUT IIPAMO 3a BaMU.

2 Tloxkamnyiicta, He 30BuTe €ro. OHO MOXKET BEPHYThHCSI.
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1+2+

SyntaxError: invalid syntax
>>> 1 4+ 2 + 0\

3

>>>

CpaBHMBaeM BblpaKeHus
Cc nomouubro oneparopos if, elif u else

[lo aTOTO MOMEHTA MBI TOBOPUJIA TOJIBKO O CTPYKTYpax JaHHBIX. Terneph ske HaKOHeIT
rOTOBBI C/IeJIaTh IEPBBI Mar K pACCMOTPEHUIO CMPYKmyp K00d, KOTOPble BBOAAT
JaHHble B IporpaMMbl. (Bbl yke MOTJIM TIOJIYYUTD NIPEJCTABIEHE O HUX B IJIaBe 3,
B pasjieJic 0 MHOXKeCTBax.) B kauecTBe MepBOTO MpUMEpPa PaCCMOTPUM HEOOJIBIITY IO
IIPOrpaMMy, KOTOpas IPOBEPET 3HaueHne OyIeBoii mepeMenHoi disaster u BREIBOAUT
MTOXOSATNI KOMMEHTapUil:

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

Woe!
>>>

Crpoxu if u else B Python siBistiotest onepamopamu, Kotopbie IPOBEPSIIOT, SIBIISIETCST
JIV 3HAYEHUE BhIPpAKeHWS (B IAHHOM cirydae repeMeHHoil disaster) paBubiM True. [Tom-
HuTe, print() — ato Berpoennast B8 Python ¢yuxuyus nist BeiBona nropmanmm, Kax
MIPaBUJIO, HA BaIll 9KPaH.

Ecnu Bbl paboTanu ¢ ApyrMMuK 93blIkaMu NPOrpaMMMpPOBaHus, 0bpaTnTe BHUMaHWe Ha TO, YTO Npu
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, nHoraa 3abbiBaete CTaBUTb
aBoetoune, Python BbiBeaeT coobuieHne 06 owmbke.

Kaskmas crpoka print() oraenena npobesamu moji COOTBETCTBYIONIEN TIPOBEPKOI.
1 wctob30BaI YeThipe mMpobesta s TOTO, YTOOBI BBIIETUTD KasKIbIi TTo/pasaes. XoTst
BBI MOJKETE UCIIOTB30BATh JII0O0€e KOJMmuecTBO pobesios, Python oxknmaert, uto BHyTpH
OJTHOTO pasjiesia Oy/IeT IPUMEHSITHCST OJIMHAKOBOE KOJUYECTBO TIPoOeioB. PekomeH 10-
BaHHBIHN cTsib — PEP-8 (http://bit.ly/pep-8) — npeanuceiBaeT ncroab30BaTh YEThIPE
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npobesa. He npumenstiite Tabyssimio nin codetanue TabyJsinii 1 mpobesioB — aTo
MelIaeT IO/ICYUTBIBATH OTCTYIIBL.

Bce BbIIoIHEHHBIE B 3TOM IIpUMepe AeiCTBUS 51 00DbsACHIO OoJlee AeTAlIbHO Jajiee
B TeKyllell riase.

1. TIpucBonsau 6yseBo 3HaYeHwe True mepeMeHHoi disaster.

2. TlpousBenu ycnosHoe cpagherue ¢ TOMOIIBIO OTIEPaToOpoB 1T 1 e1se, BBITIOTHSS pa3Hble
(pparMeHTHI KO/Ia B 3aBUCUMOCTHU OT 3HAYEHUI TlepeMeHHoii disaster.

3. BoBanu GyHKIO print(), 4T0OBI BBIBECTH TEKCT HA IKPAH.
MoskHO OpraHu30BBIBATD IIPOBEPKY B IPOBEPKE CTOIBKO Pa3, CKOJBKO BaM HYKHO:

>>> 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 otcryiisl onpenessior, Kakue pasziesibl T u else obbeanHeHsl B napy. Hara
nepBas MpoBepKa oOpamaiach K nepeMenHoi furry. IIocKoIbKy ee 3HaueHne paBHo True,
Python nepexoaut K BbIeIEHHON TAKKM Ke KOJIMYeCTBOM IIpodesioB posepke if small.
[TockosbKy MBI yKa3aan 3HaYeHNe TlepeMeHHON small paBHBIM True, TpoBepKa BepHEeT
pesyabrar True. 1o 3actaBut Python BbiBecTn Ha sKpaH cTpoKy It's a cat.

Eciu neo6xoauMo npoBepuTh Goee AByX BaPUAHTOB, HCIIOJIb3YITe OIIepaToph if,
elif (aro 3Hauwmr else if — «uHaue ecaus) 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 rnpruMepe Mbl IIPOBEPSIN PABEHCTBO C [TOMOIIBIO olleparopa ==.
B Python ucrnosnbsyiores cienyionye omnepaTopbl CpaBHEHUS:

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

MeHbIIIe UJIN PaBHO (<=);
Goubiie (>);

GoJiblLe WK paBHO (>=);

O 0000 Q0O

BrJtoyenue (in ..).

ITU OTIEpPATOPBI BO3BPAIIAIOT OYJIeBHI 3HAUeHNUs True uin False. BarssmneM Ha To, Kak
oHu paboTaloT, HO CHAYAJIA TPUCBOUM 3HAUYCHUE [IEPEMEHHOI X:

>>> x =/

Tenepb BBITIOJTHIM HECKOJIBKO TTPOBEPOK:

>>> ¥ ==

False

>>> X ==
True

>>> 5 < x
True

>>> x < 10
True

O6patnte BHIMAHWE Ha TO, UTO 7S NPOBEPKU HA PABEHCMBEO WCTIONB3YIOTCS Ba
3HaKa «paBHO» (==); IOMHUTE, YTO OIMH 3HAK «PaBHO» [IPUMEHETCA U1 IPUCBAUBAHU
3HAYEHUS IIePEMEHHON.

Ecaun BaM HY’KHO BBITIOJIHUTH HECKOJIBKO CPAaBHEHUI OJJHOBPEMEHHO, MOKeTe HC-
[OJIb30BATh Oyeabl onepamopwvl and, or 1 not, 4TOOBI OMIPEENTUTH UTOTOBBIN [TBOUYHBII
pesyJibTar.

DyneBst omepaTopnt UMetoT 6oJtee HU3KUIT npuopument, Hexern parMeHTHI KOJIA,
KOTOpble OHU CPAaBHUBAIOT. ITO 3HAYUT, YTO CHAYaJIa BICYUTBIBAETCS pe3yJibTar dpar-
MEHTOB, a 3aTeM OHU CpaBHUBAIOTCA. B JaHHOM IIpUMepe 13-3a TOTO, YTO Mbl yCTaHAB-
JIMBaeM 3HayeHMe X PaBHBIM /, IIPOBEPKA 5 < X BO3BpallaeT 3HadyeHue 1rue 1 npoBepka
x < 10 TakKe BO3BpaIaer True, IOITOMY Hallle BbIpakeHue mpeobpasyercst B True and
True:

>>> 5 < x and x < 10
True

Kak ykasbiBaetcsi B ogpasyiesie «IIpuopurer onepaiuii» pasaena «Hucias riassi 2,
caMbIil TPOCTO cocob n3beKaTh MyTAHUIIBI — MCIOJIB30BATh KPYTJIbie CKOOKH:

>>> (5 < x) and (x < 10)
True
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Paccmotpum HekoTOpBIE IPYTHe TPOBEPKU:

>>> 5 < xor x <10
True

>>> 5 < xand x > 10
False

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

Ecam BBI HCIIOJIB3yEeTE OlIepaTop and rg Toro, 4TOOBI O6'be,HI/IHI/ITb HECKOJIbKO IIPpO-
Bepok, Python 1mmossosuT BaM czesath cieayoniee:
>>> 5 < x < 10

True

ITo BbIpaK€EHNE aHAJOTUYHO ITPOBEPKaM 5 < xu x < 10. Ber Takske MOKeTe Mm1ucaTh
6oJee JUIMHHBIC CDaBHEHWA!

>>> 5 < x < 10 < 999
True

Yro ectb uctuHa? YUTO0, €CIIH 3JIEMEHT, KOTOPBIET MBI ITPOBEPSIEM, HE ABJIsIeTCs OyIie-
BbiM? Yem Python cumraer True u False?

3uauenue false He 00s13aTEJILHO SIBHO 03HauaeT False. Hampumep, k False mpupas-
HUBAIOTCSA BCE CJACAYIONINE 3HAYCHUA:

OyJieBa repeMenHas False;
3nauvenue None;

eaoe yucJio 0;

YUCJIO C TIaBaonield Toukoit 0. 0;
mycrag ctpoka (' ');

nycroii crincox ([1);

myctoii koprex (());

ycToii ciosapb ({});

00000 O0 OO0

mycroe MHOKecTBO (set()).

Bce ocranbhble 3HaueHus npupaBHUBaIOTCS K True. [IporpaMMbl, HancaHHble Ha
Python, ucmomp3yioT 970 ompenenenne HCTHHHOCTH (MM, KaK B JAHHOM CJIy4ae, JTOXK-
HOCTH), 4TOOBI BBITIOJHSITH TIPOBEPKY HA IYCTOTY CTPYKTYPBI JAHHBIX HAPSILy C TIPO-
BEPKOIl Ha paBEHCTBO HEIIOCPEACTBEHHO 3HaYeHUIO False:

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

Hey, it's empty!
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Ecisu Bbl BbITIOJIHAETE [TPOBEPKY /IS BBIPASKEHUS, a He /I IPOCTOH IepeMeHHO],
Python orenuT ero sHaueHue u BepHeT OyJieB pesysbrar. [10aToMy, eciii Bbl BBeIeTe
cruemymolee:

if color == "red":

Python onienut Boipaskenue color == "red". B Harem npumMepe Mbl IPUCBOMIIN TIepe-
MEHHOU color 3HaueHue "puce”, TO3TOMY 3HaUeHUE BhIpaKeHUus color == "red" paBHO
False u Python mepeiizier k ciemayronieii mpoBepke:

elif color == "green":

MoBTOpsieM aencreusa
c nomoubro while

[Tposepku ¢ momotbio 1f, e11f u else BBIMOMHAIOTCS TTOCTEA0BaTEbHO. HOTIA HAaM
HY’KHO BBITIOJIHUTH KaKKMe-To oreparuu GoJee yeM out pa3. HaM HysKeH yux, 1 1mpo-
cTelinM BapuaHToM 1ukJioB B Python sieistercst while. TTompoOyiiTe 3amycTuTh ¢ 1mM0-
MOII[bIO MHTEPAKTUBHOTO MHTEPIIPETATOPA CJAELY 0NN TIPUMEP — 9TO MTPOCTEHIIN ITHKT,
KOTOPBI BBIBOJUT Ha 9KpaH 3HayeHus ot 1 710 5:

>>> count = 1

>>> while count <= 5:
print(count)
count += 1

g B~ W N

>>>

Crauasia MBI TIpHCBanBaeM 3HaueHne 1 mepemeHHo# count. Iluks while cpaBHuBaeT
3HAYeHNe TTEPEMEHHON Count ¢ YUCIOM 5 U TIPOIOIKAET paboTy, eI 3HAYEHHE Tepe-
MEHHOI count MeHbllle UM PaBHO 5. BHYTpH 111KJIa MbI BBIBOJIUM 3Hau€HNe TepeMEeHHON
count, a 3areM yeeiuuusaem ero Ha 1 ¢ IIOMOIIbIO Bbipaskerus count += 1. Python Bos-
BpalaeTcs K BepXylIKe IIMKJIa U CHOBAa CpaBHUBAET 3HaUeHNe IepeMeHHOoN count ¢ unc-
JioM 5. 3HavyeHue IepeMeHHoIi count Terepb PaBHO 2, IOITOMY COZIEPXKUMOe IMKJIawhile
BBIIIOJIHSIETCSI CHOBA U IlepeMenHas count yBesnyuBaeTcs 10 3.

ITO MPOIOIIKAETCSI /IO TEX TIOP, TTOKA TTepeMenHast count He OymeT yBenmaena ¢ 5 10 6
B HMKHEH yacTu 1uKJa. Bo Bpemsl oyepesiHOTO BO3BpaTa HaBepX IUKJa ITPOBEpKa
count <= 5 BepHer 3Hauenue False u 1K/ while 3akoHunTcs. Python mepeiizer k Bbi-
TTOJTHEHUIO CJIECAYIONIUX CTPOK.
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MNMpepbiBaeM UMk € noMoulbio break

Eciiu Bbl XOTHTE, YTOODI LMK/ BBIIOJIHSIICS 10 TEX 1OP, IOKA YTO-TO HE IPOU30ILET,
HO BbI HE 3HaeTe TOYHO, KOIa 9TO COObITHE CIIYYUTCS, MOJKETE BOCIIOJIb30BATLCS Hec-
KOHEeUHbIM YUKIOM, COlePKAIUM otiepaTop break. B aTOT pa3 Mbl cuuTaeM CTPOKY € KJa-
BUATYPHI C TOMOIIBIO GyHKIMYU input (), a 3aTeM BbIBEJIEM €€ Ha IKPaH, C/IeJIaB IePBYIO
OyKBY IIpOIUCHON. MBI IIpepBeM 1K, KoTAa OyAeT BBeleHa CTPOKA, CoIepsKaIlast 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]: q

>>>

NMponyckaeM utepauumm
C noMoLblo continue

WMuorna Bam HY;KHO He TIPepbhIBaTh BECh IIUKJI, @ TOJBKO MTPOITYCTUTD MO KAaKOK-TO MTPHU-
YIHE OJ[HY UTepanuioo. PaccMOTpuM BOOOPaKaeMbIil IPUMED: CYUTAEM II€JI0€ YUCIIO,
BbIBE/IEM Ha 9KPaH ero 3HaueHue B KBajpaTe, eCJIi OHO YeTHOe, U IIPOILYCTUM €ro, eCIn
OHO HevyeTHoe. MBI Taxke 106aBUM HECKOIBKO KOMMeHTapyeB. 1 BHOBB /IS BBIXO/IA 13

IUKJIa UCTTOJIb3YEM 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 quitl: q

>>>

NMpoBepsieM, 3aBepLUNIICA NIU LUK 3apaHee,
Cc noMoulblo else

Ecsm nuki while saBepiimics HopmaabHo (6e3 BbizoBa break ), yipaBieHue epeiaeTcs
B ONIMOHAALHBIN 010K e1se. Bel MOKeTe MCII0Ib30BaTh €ro B IIUKJIE, T/E BBIOJHIETEe
HEKOTOPYIO TIPOBEPKY U IPepbiBaeTe 1IUKJI, KAK TOJHKO IIPOBEPKA YCIEIIHO BbITIOJIHS-
ercd. bJok else BBITIOIHUTCS B TOM CJiydae, ecJiu UK while 6yJ:LeT MIPOIiIeH TTOJTHOCTDIO,
HO MCKOMBII 00bEKT He OyIeT HaiileH:

>>> numbers = [1, 3, 5]
>>> position = 0
>>> while position < len(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 1Crob30BaHUE KIKOUYEBOrO C/I0BA else MOXET 0Ka3aTbCs HENormMyHbIM. PaccMaTpuBaiiTe
€ro Kak NnpoBepKy Ha npepbiBaH1e LMKa.

BbINoJsIHAEM uTepaumm c nomouybio for

B Python umepamoput gacto UCIOIB3YIOTCS TI0 OHOI TIpocToil ipuunHe. OHU M03BO-
JIAI0T BaM IIPOXOJAUTH CTPYKTYPbI JAHHDBIX, He 3Hasd, HACKOJIbKO 9TU CTPYKTYPbI BEJIUKU
U KaK peasin30Banbl. Bbl aske MOKeTe MPOITH 110 JAHHBIM, KOTOPbIE ObLIN CO3/[aHbI BO
BpeMst pabOTHI TPOTPAMMBI, YTO TTO3BOJISIET 00PabOTATH MOTOKH TAHHBIX, KOTOPBIE B TIPO-
TUBHOM CJIydae HE TOMECTUINCH 6bI B ITaMATH KOMIIbIOTEPA.

BriosiHe BO3MOKHO ITPOUTH TI0 MOCIE0BATETBHOCTH TAKUM 00Pa3OM:

>>> rabbits = ['Flopsy', 'Mopsy', 'Cottontail', 'Peter']
>>> current = 0
>>> while current < Ten(rabbits):
print(rabbitsfcurrent])
current += 1
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Flopsy
Mopsy
Cottontail
Peter

Onmako cymiectByet 6osee xapakrepHbiii 7st Python crioco6 perrennst atoit 3agaumn:

>>> for rabbit in rabbits:

print(rabbit)
Flopsy
Mopsy
Cottontail
Peter

Crncku Bpojie rabbits aBisiiorest ogHUME U3 umepadeavivix 0obekToB B Python
HapSy CO CTPOKAMU, KOPTEKAMU, CIOBAPSIMU 1 HEKOTOPBIMU JIPYTUMHU dJI€MEHTAMMU.
M TepupoBatue 1o KOpPTesKY MK CIIMCKY BO3BpAIIaeT OAUH 3JEMEHT 3a pa3. Tepupo-
BaHMeE 110 CTPOKE BO3BPAMNIAET OJMH CHMBOJI 34 Pa3, KaK MOKA3aHO 3/1eCh:

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

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

‘person’: 'Col. Mustard'}

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

room
weapon
person

YT00BI NTEPUPOBATD 10 3HAYECHHAM, a He [0 KJII0UaM, 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 3HAYEHUE KOPTEKA, BBl MOXKETE MCIOTH30BAThH
dynkmmio items():

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

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

[TomHUTE, YTO MO’KETE MIPUCBOUTH 3HAUEHIE KOPTEXKY 3a OAWH mar. /L1 kaskaoro
KOpTesKa, Bo3BpallleHHoro gyHkIiueil items (), mpucpoiite nepsoe 3HayeHue (KIo04)
riepeMeHHoi1 card, a BTopoe (3HaueHue) — rmepeMeHHo 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 ¢ nomouwbio break

KitoueBoe ciioBo break B mukiie for mpepbiBaeT aTOT IUKJ TOUHO TaK JKe, KaK 1 UK
while.

NMponyckaem utepaumm c noMmoulbio continue

JTobaBJieHIe KIOYEBOTO CI0BA CONtinue B TIUKJ TOr TO3BOJISIET IEPENTH Ha CJAEAYIONLYIO
UTEPALUIO IUKJIA, KaK U B CJIydae ¢ IIUKJIOM while.

NMpoBepsieM, 3aBepLUUIICA NIU LUK 3apaHee,
C noMoulblo else

Kak u B riukJie while, B for uMeeTcst OMIIMOHANIBHBIN GJIOK €1Se, KOTOPBIN TPOBEPSIET,
BBITIOJTHUJICS JIU IIUKJT TOr OHOCTBI0. Ecaiu KiroueBoe 10O break He GbLIO BHIZBAHO,
Oyzer BbITOJIHEH OJI0K e]se.

ITO MOJIE3HO, ECTU BaM HYKHO y6e[_[1/ITbCH B TOM, YTO TIPEABIAYIIUN UK BBITIOJI-
HUJICST TIOTHOCTHIO, BMECTO TOTO 4T0OBI paHo mpepBaThest. [uka for B cienyiomem
npuMepe BBIBOJUT HAa 9KPaH HA3BAHWE ChIpa U IPEPBIBAETCS, €CJIM ChIpa B MaraznHe
He Hal1eTcs:

>>> cheeses = []

>>> for cheese in cheeses:
print('This shop has some Tovely', cheese)
break
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else: # OTCyTCTBME NpepbiBAHUA 03HAYAET, YTO Chipa 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 ncrnonb3oBaHue 61oka else MOXeT MOKa3aTbCs HENOrUYHBIM.
MOXHO paccMaTpuBaTh LMK for kak MoMcK Yero-To, B TakoM cryyae else 6yaeT Bbi3biBaTbCs, eCnv
Bbl HUYEro He Hawwn. YTobbl nonyunTb TOT e ahdekT 63 610Ka else, UCrnonb3ynTe NEpeMeHHYIo,
KoTopas 6yzieT nokasblBaTb, HALLENCS /M 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?

UTepupoBaHue NO HECKOJIbKUM NOC/1Ief0BaTEe/IbHOCTAM
¢ noMoubro PyHkUuM zip()

Cy1iecTByeT elile OINH MOJIE3HbIN IIPUeM — TapaJlieJIbHOE UTEPUPOBAHUE 110 HECKOJIb-
KUM TIOCJIEIOBATENbHOCTSIM C TOMOIBIO (DYHKITUN 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

Dynkumsa zip() npekpaiaer ¢Boio padoTy, KOIa BIIOJHIETCS caMas KOPOTKast
nocaenoBaTeabHOCTh. OIH 13 CINCKOB (desserts) okasasics JIJIHHHee OCTANbHBIX, 10-
9TOMY HUKTO HE IIOJLyYUT IIyANHT, [IOKA Mbl HE YBEJIUYNUM OCTAJIbHBIC CITUCKU.

B pasnese «CioBapu» riaBbl 3 1okasblBaeTcs, Kak ¢ IoMolnbio ¢pynkuuu dict()
MO>KHO CO3/IaBaThb CJI0BApH U3 1I0CJIE/[0BATEIbHOCTEH, CO/IEPIKAIIUX /IBa 9JIEMEHTa, BPO-
J1e KOPTEsKeH, CIIUCKOB WK CTPOK. Bl MOsKeTe ncmonb3osath GyHKIUIO 21p(), 4TOOb
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MIPOUTH 110 HECKOJIBKIM TTOCIE0BATETBHOCTSIM U CO3/IaTh KOPTEKU U3 JIEMEHTOB C OJIU-
HakoBbIMU cMelieHusiMu. Co3/1a/iuM /[Ba KOPTEXKa U3 COOTBETCTBYIONIUX JPYT JAPYTY
AHTJINHACKUX 1 (DPAHITY3CKUX CJIOB:

>>> english = '"Monday'. 'Tuesday'. 'Wednesday'
>>> french = 'Lundi', 'Mardi', 'Mercredi'

Teneps uctosbayeM GyHKIHIO 21p(), YTOOBI OOBEANHUTD HTH KOPTEKHU B TIApy. 3Ha-
yeHue, Bo3Bpaltaemoe GpyHkuueil zip(), camo 1o cebe He SIBJISETCS CIIUCKOM UM KOpP-
TeXKeM, HO eT0 MOKHO TIpeoOpa3oBath B MOOYI0 U3 HTUX MOCTE0BATETHHOCTEH:

>>> 1ist(zip(english, french))
[('Monday'. 'Lundi'), ('Tuesday'. 'Mardi'). ('Wednesday'. 'Mercredi')]

[Tepemaiite pesyabrar paboTsl hyHKIUK Z1p() HEmocpeacTBeHHO hyHKIwn dict () —
Uy HAC TOTOB HEOOJIBbINOI aHTI0-(PPaHIly3CKIii cI0Baph!

>>> dict(zip(english, french))
{"Monday': 'Lundi', 'Tuesday': 'Mardi', 'Wednesday': 'Mercredi'}

FeHepupoBaHHMe YUCNIOBbIX NOC/IeA0BaTEe/IbHOCTEN
c noMoubro PpyHKUMM range()

@Dyukius range() BO3BPAIAET MOTOK YHUCEJ B 33/laHHOM Jinanasote 6e3 HeoOXOauMO-
CTH CO3/IaBaTh M COXPAHATH KPYITHYIO CTPYKTYPY JaHHBIX BPOJiE CITUCKA UJIU KOPTEXKA.
ITO MO3BOJISIET BaM CO3/1aBaTh GOJIbINNE AUATIA30HbI, HEe HCII0JIh30BaB BCIO AMSITh KOM-
mbpfoTepa U He OGPYIIUB TPOrpaMMy.

Bol Moskere npuMenaTsh pyHKIMIO range () anajsoruyno slice(): range(start, stop,
step). Ecaim onycrure sHauenue start, amamnason Haunercs ¢ 0. HeoOXoauMbIM SBJIsI-
eTcs JIMIIb 3HaUYeHue Stop: Kak U B ciyyae co slice(), OHO olpeesisieT ocje/iHee 3Ha-
YeHwe, KOTopoe OyIeT CO31aHO TIPSIMO TIePe]] OCTAHOBKO (hYHKIMN., SHAYECHKE TI0 YMOJI-
YaHUIO Step paBHO 1, HO BbI MOKeTe U3BMEHUTD €ro Ha -1.

Kak u zip(), ynkuus range() BosBpaluaeT umepadenviiviil 0ObEKT, II09TOMY BaM
HY’KHO MPOITH 10 3HAYEHUSIM C ITOMOIIBI0 KOHCTPYKIMK for .. in win mpeodbpasoBath
00BEKT B IOCJIEN0BATENBLHOCTD Bpoe crrcka. Cozgaaum auanason 0, 1, 2:

>>> for x in range(0,3):

print(x)
0
1
2
>>> Tist(range(0, 3))
[0, 1, 2]

Bor tak MmoskHO co3zmarh auama3on ot 2 10 0:

>>> for x in range(2, -1, -1):
print(x)



BrtoUeHus 113

2

1

0

>>> list(range(2, -1, -1))
[2, 1, 0]

B caenyiomem gparMenTe KoJa UCIOAb3YeTCs Mar 2, YT0ObI OJYYUTh BCE YeTHbIE
yucsa ot 0 1o 10:

>>> 1ist(range(0, 11, 2))
[0, 2,4, 6, 8, 10]

NMpoune ntepatopbl

B riiaBe 8 pacemarpuBaetcs nutepuponanue 1o daiisam. B riase 6 Bbl cMoKeTe YBUIICTD,
KaK UCTIOJIb30BATh UTEPUPOBAHUE JIJIST 0OBEKTOB, KOTOPBIE CAMHU OTTPE/ICIIHLIIL.

BxknwoueHus

Brmouenue — 570 KOMITAKTHBIH cr1ocob CO3/[aTh CTPYKTYPY AAHHBIX M3 OJIHOTO WK HoJiee
uTepaTopoB. BKIIIOUEHUS TTO3BOJIAIOT BaM 00BEIMHATH IUKJIbI U YCJIOBHBIE TPOBEPKH,
He UCTIOJIb3YsT TIPU 3TOM TPOMO3/IKNIA CHHTaKcHc. Eci BbI TpUMeHsieTe BKJIIOYEHUE, TO
MOJKHO CKa3aTh, 4TO ysKe HeTsioxo 3Haere Python. IHbIME cloBaMuM, 9TO OfiHA U3 XapaK-
TEPHBIX 0COOEHHOCTEN TAHHOTO SI3bIKA.

BxnroueHue CnmMckos

BoI MOKeTe cO3/1aTh CITHCOK TETBIX Yrces OT 1 10 5, mo6aBIIsis uxX Tyaa Mo OMHOMY 3a
pas, HalrpuMep, Tax:

>>> number _1ist = []

>>> number _1ist.append(1)
>>> number _Tist.append(2)
>>> number_T1ist.append(3)
>>> number_1ist.append(4)
>>> number_11st.append(5)
>>> number_1ist

[1, 2, 3, 4, 5]

Wiu ke BbI MOTJIH OBl UCTIOJIb30BATh 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 CIUCOK caM Pe3yabTaT paboTsl hyHKIH range():

>>> pumber _1ist = Tist(range(1l, 6))
>>> number_1ist
[1, 2, 3, 4, 5]

Bce a1 moixont abCOMOTHO KOPPEKTHDI ¢ TOUKY 3perus Python u cremepupyior
ONMHAKOBHIH pe3ybrat. OmHako 6osee XapakTepHbiM 7t Python siBisierest cozmanme
CIIMCKA C TIOMOIIBIO gKA0uenus cnucka. Ilpocreiimas ¢hpopMa TakOro BKIIOYEHUS BbI-
[JIS/IAT TaK:

[BbpakeHne for anemeHnT in utepabesnbHbi 00beKT ]

Bot Tak BbBITVIAAWUT BKJIIOYEHHNE CIITMCKa 1 EeJIbIX YMCeJI:

>>> number_Tist = [number for number in range(1,6)]
>>> number_Tist
(1, 2, 3, 4, 5]

B mepBoii cTpoke BaM HY;KHO, 4TOOBI TIepBast mepeMeHHas number copMupoBaia
3HAYEHUSA JIUISA CIIUCKA: CJEYEeT PAasMECTUTh PE3yJIbTar paboThl IIUKJIA B EePEMEHHO
number_1ist. Bropas nepemenHas number sBjisteTcst 4acThio 1ukaa for. YtoObl mokasarh,
YTO MepBas MepeMeHHas number ABJIeTCs BhIpaKeHNEM, MOnpoOyeM TaKoH BapUaHT:

>>> number_1ist = [number-1 for number in range(1,6)]
>>> number_11ist
(0. 1. 2. 3. 4]

BxJroueHue cImcKa mepeMeniaeT UK B KBaApaTHble CKOOKU. ITOT IIPUMEpP BKJIIO-
YeHUsT HEHAMHOTO TIPOIIE MTPEbIIYIIETo, HO 3TO ellle He Bce. Britouenue crincka MosxxeT
cofiepsKaTh YCIOBHOE BhIpaKeHUE, KOTOPOE BLITJISIUT TPUMEPHO TaK:

[BoipakeHne Tor anemeHT in utepabenbHuili 00beKT 1t ycnosue]

CosmaanM HOBOe BKITIOUEHNE, KOTOPOE CO3/[AeT CIICOK, COCTOSIIIN TOJTBKO M3 YeTHBIX
qrcesT, PACIoJI0KEHHBIX B nana3one ot 1 10 5 (lIOMHUTE, YTO BhIpasKeHue numder % 2
nMeeT 3HayeHue 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]

Tenepb BRJIIOYEHNE BBITIAAUT YYTh 6osee KOMIIAKTHO, 4Y€M €TI0 TpaI[HHI/IOHHbIﬁ
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 CJIy4yae BIOKEHHbBIX IIKJI0B, MOKHO HarucaTh GoJiee
yeM oZuH HabGOp OIepaTtopos Tor ... B COOTBETCTBYIONIEM BbiieleHr. YToObI mpoje-
MOHCTPUPOBATh 9TO, CHaYaJIa CO3/IalM CTapbIil JOOPBIN BIOKEHHBII IIUKJI ¥ BbIBEIEM
Ha 9KpaH pe3yabTaT:

>>> rows = range(1.4)
>>> cols = range(1.3)
>>> for row in rows:
for col in cols:
print(row, col)

W W NN
N — N = N -

Temepn Bociomb3yemcst BRIIOUEHNEM U IPUCBONM €T0 TTepeMeHHOo1 cel1s, co3maBast
TeM CaMbIM CITHICOK KOpTeskelt (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.

(1, 2)

(2, 1)

(2, 2)

(3. 1)

(3. 2)

KcraTtu, Bl MOXKeTe BOCIOJIb30BATHCS PACHAKOBKO KOPTEsKa, YTOObI BHIIEPHYTH
3HAUCHUA oW 1 COT U3 KaXKJ0ro KOPTEKA 110 Mepe UTEPUPOBAHUA 110 CIIUCKY cells:

>>> for row, col in cells:
print(row, col)

W W NN
SR NCREEY R,

Dparmentst for row ... u for col ... BO BKJIIOYEHUH TaKXKe MOTYT UMeTh CBOU IIPO-
Bepku if.
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BxnroueHue cnoBaps

Jluig cnoBapeii Takyke MOXKHO cO3/1aTh BKJouenue. [IpocTeiimias ero hopma BbITISIAT
[IPUBBIYHO:

{ BbpakeHne Kmoya: BbpakeHne 3Hadenns Tor Bupaexme in utepabensHsiii 0ObeKT }

Kak 1 B cityuae ¢ BKIIOUEHUSAMU CIIMCKA, BBIJIEJIEHUS CJI0BApel Tak:Ke MMEIOT Mpo-
BepKH 1T M HECKOJIBKO OIlepaTopos 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

Mol 3a1ryckaeM LUK, IPOXO/ 10 KayK0i 13 ceMu OYKB B cTpoke letters, u cunra-
€M, CKOJIbKO Pas IosBJsieTcs s1a Oyksa. [IBa Hammx Bbizosa word. count(letter) — ato
JINIID IMYCTasd TpaTa BpEMEHU, ITOCKOJDBKY HaM HYKHO ITOACYUTATD 6YKBBI «e» M «t» 71Ba
pasza. Ho korga Mbr cuutaeM GYKBbI «e» BO BTOPO#l pa3, To He NPUUYUHSEM BPEJIa, MO-
CKOJIbKY JIMIIb 3aMEHsIeM y3Ke CYIIECTBYIONIYIO 3alUCh B CJIOBAPE; TO K€ OTHOCUTCS
u K mojcuery OykB «t». Cienytomuii crocob pereHust 3agadu 6ojee XapakTepeH st
Python:

>>> word = 'letters’
>>> Tetter _counts = {letter: word.count(letter) for Tetter in set(word)}
>>> letter counts
{‘t'-2, "1 1, et 2, ' 1, st 1

Kiroun coBaps pacriosaraioTcs B WHOM, YeM B TIPe/IbIIYIIEeM TTpruMepe, TOPSIKe,
MOCKOJIbKY UTEPUPOBAHME 10 pe3yJ ibTaty paboTsl GyHkiuu set(word) Bo3Bpaiaer
GYKBBI B IPYTOM TIOPSIZIKE, HESKEITM UTEPUPOBAHIE MO CTPOKE Word.

BxknroueHne MHOXecCcTBa

HwukTo ne XoueT okazaTbcst O6I/I>KCHHI)IM, TIO3TOMY JlasKe Y MHOKECTB €CTh BKJIIOYEHU .
HpOCTefIIHaH BEPCU BBITVIAAWUT KaK BKIIIOYEHHWE CITUCKA NJIN CJIOBap:, KOTOPbIE BbI TOJIb-
KO 4TO BUJIEJIN:

{ Bbpakenne for BepakeHue in utepabesnbHblii 0ObEKT }

Boutee piunnbie Bepcuu (1ipoBepku if, MHOXKECTBEHHBIE O1IepaTopbl for) Takxke 10-
CTYIIHBI JIJIs1 MHOXKECTB!

>>> 3 set = {number for number in range(1l,6) if number % 3 == 1}
>>> 3 set
{1. 4}
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BxknoyeHue reHepartopa

[l KopTexeti He CyIecTByeT BKIOUEHUN. Bbl MOTIN TTOTyMaTh, YTO 3aMeHa KBaJIpaT-
HBIX CKOOOK y BBIZICJICHUS CITMCKA HA KPYTJIble CO3ACT BKIKUYECHUE KopTexka. MoskeT
Jaske [0Kas3aThCs, YTO 5TO paboTaeT, MOCKOJIbKY UCK/II0UYeH e He OYIeT CreHeprpOBaHo,
€CJTY BBI HAITUIIIETE CJIE/IYIOIIEe:

>>> pumber_thing = (number for number in range(1l, 6))

B kpyriible CKOOKM 3aKJIIOUEHO BKJIIOUEHNE FeHEPAaTOPa, OHO BO3BpaliaeT 00bheKT
reHepaTopa:

>>> type(number_thing)
<class 'generator'>

Camu reHepaTopbl MBI pacCMOTPHUM GoJiee JIeTaIbHO Mo3%Ke B faHHOH riase. [Tpu-
MEHEHUE FeHEePATOPOB — JTO OJIMH 13 CIOCOOOB MPEIOCTABUTH JIAHHBIE UTEPATOPY.

Bbl MOJKeTE UTEPUPOBATH HEMOCPEACTBEHHO M0 3TOMY 00BEKTY reHepaTopa, Kak Mmo-
Ka3aHo 3/1eCb!

>>> for number in number thing:
print(number)

(S O R N

Wu ke BbI MOKeTe 00epHYTh BBI30B 115t () BOKPYT BKJIIOUEHHS T€HEPATOPa, YTOOBI
3aCTaBUTh €r0 paboTaTh KaK BKJIIOYCHIE CITHCKA:

>>> pumber _1ist = Tist(number thing)
>>> number _Tist
[1, 2, 3, 4, 5]

leHepaTop MOXeET GbITb 3anyLleH Nulb oAHaXAbl. CUCKU, MHOXECTBA U ClIOBapU CyLLECTBYIOT
B MaMsiTU, HO reHepaTop CO3AaeT CBOW 3HAYeHWs BO BpeMsl paboTbl NporpaMMbl 1 BbIAAET WX MO
OAHOMY 3a pa3 yepe3 utepatop. OH He 3aMoMWUHAET WX, MO3TOMY Bbl HE MOXETE Mepe3anycTuTb
WNK CO34aTb PE3EPBHYIO KOMUIO reHepaTopa.

Eciiu BbI monpoGyeTe MpouTepupoBaTh MO FeHEPaTopy 3aHOBO, TO OOHAPY/KUTE, YTO
OH UCTOIICH:

>>> try again = Tist(number thing)
>>> try again
(]
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Bol MozkeTe co3/1aTh reHepaTop 13 BKIIOUEHUS FeHepaTopa, Kak MbI C/IeJIali TO 3/1€Ch,
i u3 Qyukyuu 2enepamopa. Cnadaja Mbl HOrOBOPUM O (DYHKIIUAX B 11€JI0M, a 3aTeM
paccMOTPUM YaCTHBIN cirydail — (PyHKITMU reHepaTopa.

DOyHKUUMN

[lo 9TOro MOMeHTa BCe HalllU IIPUMePhI Koa IPeACTaBasiu coboil Hebobume dpar-
MEHTBI. OHI/I TOAATCA MJIA pelieHuA H€6OJH)H_[I/IX 3a/la4, HO HUKTO He Xo4ueT Ha6I/IpaTb TN
(bparmenTsi pas 3a pazoMm. Ham HysKeH KaKoii-To c11ocob oprannsosarhb O0JIbIIoN (par-
MEHT KoJa B boJtee yinoOHbIe (hparMeHTHI.

[TepBwIii MIar K TOBTOPHOMY MCTIOTb30BAHUIO KOJIa — 3TO cozfianue pyHkiuit. Qyux-
Yus — ATO UMEHOBAHHBII (pparMeHT Ko/a, OT/eJIeHHbI OoT ApyruXx. OHa MOXKeT Tpu-
HUMaeT J11060€e KOJINYeCTBO JIOObIX BXOIHbIX NApAMempos U BO3BPaIIATh J11060€e KOJIu-
YECTBO JIOOBIX Pesyabmamos.

C (ynximeit MOKHO cieJIaTh /IBE BEIu:

Q onpedenumn;
O swi36amo.

YT00bI OnpeaeanuTh (GYHKIMI0, BaM HY;KHO Harucath def, uMst (YHKIMN, BXOIHBIE
apaMeTphl, 3aKJIUEHHBIE B CKOOKH, 1, HAaKOHeIl, ABoetoure ( ;). ViMeHa hyHKIMH moj-
YUHAIOTCS TeM JKe IIpaBuJiaM, YTO ¥ UMeHa IepeMeHHbIX (OHU JI0JIKHBI HAYMHATHCS
¢ GYKBBI VIV _ 1 COZIEPIKATH TOJIBKO OYKBbI, IIUMDPHI UIH ).

JlaBaiite jieiictBoBaTh notaroso. CHavasia orpeiesinM 1 BbI30BEM (PYHKIIUIO, KOTO-
pasi He uMeeT mapameTpoB. [lepes Bamu puMep mipocTeiinieit (hyHKImn:

>>> def do_nothing():
pass

Hake ecn HyHKITUY He HYKHBI TTAPAMETPbI, BAM BCE PABHO MPUJIETCST YKA3aTh KPY-
rible CKOOKY U JIBOeTOUNE B ee onpeesneHnu. CHaeayonyio cTpoKy HeoOX0AUMO Bbi-
JeUTh NpoGeiaMu TOYHO TakK ke, Kak eci Obl 910 6611 oniepatop 1. Python tpebyer
HCIIOTB30BATh BBIPAYKEHIE Pass, YTOOBI TIOKA3aTh, YTO (HYHKIINSI HUYETO He JeaeT. ITO
9KBUBATIEHTHO YTBEPKIEHIIO «Ta CTPAHUIIA CIIETTHATBHO OCTABIEHA Ty CTO» (HecMo-
TPsT HA TO YTO TETEePb ITO He TaK).

DYHKIMIO MOKHO BBI3BATH, TPOCTO HaIKCaB e UM 1 ckoOkn. OHa cpaboTaer Tax,
Kak st 1 o6elat, BIoJIHE YCIENHO He C/Ie/IaB HUYero:

>>> do_nothing()
>>>

Tenepb onpenesuM 1 BBI30BEM JIPYTYIO (DYHKITHIO, KOTOpast He MMEET MapaMeTpoB
1 BBIBOJIUT Ha 9KPaH O/IHO CJIOBO:

>>> def make_a_sound():
print('quack")
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>>> make_a_sound()
quack

Korza Bl Bei3biBaete yHkiwio make_a_sound(), Python Beimosusier ko, pacmosio-
JKEHHBIN BHYTPH ee onucannsd. B aToM ciryyae OH BBIBOIUT OJHO CJIOBO M BO3BpAIacT
yIpaBJjieHue OCHOBHOH IpoTpamme.

IMompobyem Hamucath (HYHKIHMO, KOTOPast He UMEET IapaMeTpoB, HO BO3BpalllacT
3HAYEeHUE:

>>> def agree():
return True

Bol MozxeTe BbI3BAaTh 3Ty (DYHKITNIO U TTPOBEPUTDH BO3BPAIlaeMOe €10 3HAaUeHUe C T10-
MOIIbIO 1f:

>>> if agree():
print('Splendid!")
else:
print('That was unexpected.')

Splendid!
TosbKo uTO BBI ctesiasm 6oubiioii mar. Kombunanus GyHKIuii ¢ npoBepkamu Bpo-
Je 1T 1 nuKIaMu BpoJie while 03BOJIAET BaM JiesIaTh paHee HeJOCTYIIHbIE Belln.
Terepb IPUIILITO BPeMst IOMECTUTD YTO-HUOY b B 3T cKOOKM. Onpenenum QyHK-
mio echo(), mMerotyo oiH TapaMeTp anything. OHa ncmosb3yeT omepatop return,

94TOOBI OTIPABUTH 3HAYEHUE anything BBI3BIBAIOIEH CTOPOHE BAXK/IBI, PA3IETUB UX
pobesom:

>>> def echo(anything):
return anything +

"'+ anything
>>>
Terepn BeI30BeM dyHKIMIO echo(), mepesas eii cTpoky 'Rumplestiltskin':

>>> echo('Rumplestiltskin')
‘Rumplestiltskin Rumplestiltskin'

3HaveHus1, KOTOPBIE BbI Tiepe/iaeTe B (DYHKITUIO TIPU BbI30BE, HA3BIBAIOTCS APy MeH -
mamu. Korja Bbl BbI3bIBaeTe (PYHKITUIO C apryMeHTaMu, 3HaUeHUs 9TUX apTyMeHTOB
KOIUPYIOTCST B COOTBETCTBYIONINE napamemps. BHyTpu (GyHKIUN. B penpiyiem mpu-
Mepe dyHKIN echo() epeaBajiach cTpoka 'Rumplestiltskin'. dTo 3HaUeHUE KOTTUPO-
Basloch BHYTpH (hyHKIMM echo() B mapaMeTp anything, a 3aTeM Bo3Bpamasoch (B aTOM
cilydae OHO YIBaUBAJIOCh U PA3AeisyioCh IIPOOEIOM) BbI3bIBAOIIEI CTOPOHE.

ITH TpuMepbl DYHKITNI I0BOJBHO TIPOCThl. Hamuiem GyHKIMIO, KOTOPast TPUHU-
MaeT apryMeHT ¥ YTO-TO C HUM JiesiaeT. M bl afianiTupyeM Mpeabiynnii hparMenT KoJia,
KOTOPBIl KOMMEHTHPOBaJ 1[BeTa. HazoBeM ero commentary u cjiejiaeM Tak, 4TOObI OH
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[IPUHUMAJ B KauecTBe aprymMeHTa ctpoky color. Caenaem Tak, 4ToObl OH BO3BpALIa/l
oIlCcaHue CTPOKU BBI3bIBAIOIIEH CTOPOHE, KOTOPAas MOXKET PElIUTb, YTO ¢ HUM JleJIaTh
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 dynkimio commentary (), mepesiaB eii B kauecTBe apryMeHTa CTpoKy 'blue’.
>>> comment = commentary('blue")
OyHKIUS cleaeT clelyollee:
MPUCBOUT 3HaYeHue 'blue’ mapamerpy GyHKimu color;

MPO#iIeT TI0 JToruYecKoii renouke if-elif-else;

BEPHET CTPOKY;

(OO ORNG)

MIPUCBOUT CTPOKY ITePeMEHHOIT comment.
Yo MBI TOJTydYnM B pe3yibTare?

>>> print(comment)
I've never heard of the color blue.

DYHKIS MOKET IPHHUMATD JII060€ KOJHYECTBO apTYMEHTOB (BKJIIOYAST HYJIb ) JTI0-
6oro Trma. OHa MOJKET BO3BpAIaTh J060e KOJUYECTBO PE3YIbTaTOB (TaKkKe BKIIOUAsT
HyJ1b) 060ro Tuta. Ecin pyHKIUSA He BBI3bIBAET return sBHO, BbI3bIBAIONIAA CTOPOHA
[IOJIYYUT pe3yJibTar None.

>>> print(do_nothing())
None

None Mo)eT 6bITb NOJZIE3HbIM

None — oo crienuanbHoe 3HaueHue B Python, kotopoe samossser co6oii Iycroe MecTo,
ecai GYHKIMA HIYero He Bosspaiaer. OHo He siBiisieTcst OyJIeBbIM 3HaueHueM False,
HEeCMOTPSI Ha TO YTO [TOX0KEe Ha HEro IIPH ITpoBepKe OyJIeBoii iepeMeHHoit. PaceMoTpim
npuMep:
>>> thing = None
>>> if thing:

print("It's some thing")
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. else:
print("It's no thing")

if:s no thing

Jliist Toro uToGBI IIOHATH BasKHOCTDb oTnuus None ot GyJieBa 3HayeHus False, uc-
TTOJTb3YHTE oriepaTop 1s:

>>> if thing is None:
print("It's nothing")
. else:
print("It's something")

It;s nothing

Pasuuna kaxercs HeboIbINON, 0ojHaKo oHa BakHa B Python. None norpebyercs
BaM, 4TOOBI OTIUIUTH OTCYTCTBYIOTIEE 3HAUEHHUE OT MycToro. [ToMHUTE, U4TO 1e710-
YUCJEHHBIE HYJW, HYJIU C TJIaBaloNiell TOYKOM, myctbie cTpoku ('), cnucku ([ 1),
koptexu ((,)), cioBapu ({}) u MmHOKkecTBa (Set()) Bce paBHbI False, HO He paBHBI
None.

Hanumem #e6osibinyio pyHKIMIO, KOTOPast BBIBOJMT Ha 9KPaH TPOBEPKY 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")

TeHepb BbIITIOJTHUM HECKOJIBKO ITPOBEPOK!

>>> is none(None)
It's None

>>> is none(True)
It's True

>>> is none(False)
It's False

>>> 15 none(0)
It's False

>>> is none(0.0)
It's False

>>> is _none(())
It's False

>>> is none([])
It's False

>>> s none({})
It's False

>>> is_none(set())
It's False
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MO3MLMOHHDbIE apryMEeHTblI

Python moBosbHO THOKO 06pabaThiBAET apryMEHTHI (DYHKIIN B CPABHEHUH ¢ MHOTHMU
SI3BIKAMU TIporpamMMupoBanust. Hanbosee pacipocTpaHeHHBIH THIT apTyMEHTOB — HTO
NOSUUUOHHBLE APZYMEHMDL, IbU 3HAUECHUS KOITUPYIOTCST B COOTBETCTBYIOIIIE TAPAMETPHI
COTJIACHO MOPSIJIKY CJIE/IOBAHMS.

Jrta (PYHKIUS CO3/IaeT CJIOBApPh U3 MO3UITMOHHBIX BXOIHBIX aPTYMEHTOB W BO3Bpa-
IAET €ro:

>>> def menu(wine, entree, dessert):
return {'wine': wine, 'entree': entree, 'dessert': dessert}

>>> menu('chardonnay', ‘'chicken', ‘'cake')
{'dessert': 'cake', 'wine': 'chardonnay', 'entree': 'chicken'}

HecmoTpst Ha pactipocTpaHeHHOCTb APTYMEHTOB TAKOTO THITA, Y HUX €CTh HEIOCTATOK,
KOTOPBIN 3aKJI0YAETCST B TOM, UTO BaM HYKHO 3aTIOMHUHATH 3HAYEHUE KaKIOH MO3UTIHN.
Ecou 661 Mbl BbI3BaIM (DYHKITMIO Menu(), epeiaB B Ka4ecTBe TOCIEAHEr0 apryMeHTa
MapKy BHHA, 00€/l BbIlieJ Obl COBEPIIEHHO JAPYIHM:

>>> menu( 'beef', 'bagel', 'bordeaux')
{"dessert': 'bordeaux', 'wine': 'beef', 'entree': 'bagel'}

AprymMeHTbl — KJIlOueBble C/10Ba

JLsist Toro uTo6BI M36€KATH MY TAHKUIIBI C TO3UITMOHHBIMU APTYMEHTAMHU, BBl MOJKETE yKa-
3aTbh apPIYMEHTBI C TIOMOIIIBI0O UMEH COOTBETCTBYIOIMNX rapameTpos. [Topsaok ciemnosa-
HUST apPTYMEHTOB B 9TOM CJIy4ae MOKET ObITh UHBIM:

>>> menu(entree="beef', dessert='bagel', wine="bordeaux")
{'dessert': 'bagel', 'wine': 'bordeaux', 'entree': 'beef'}

Bs1r MmoxeTte O6'beI[I/IH$E[Tb TO3MIMOHHDBIE aPDTYMEHTDBI 1 aPI'YMEHTDBI — KJIIOYEBbIE CJI0-
Ba. CHauasa BbI6epeM BHWHO, a IJIA eceprta 1 OCHOBHOTO 6JIIOZ[3 NCIIOJIb3YEM apryMeH-
Thl — KJIIOYEBbIC CJIOBA.

>>> menu('frontenac', dessert="flan", entree='fish")
{'entree': 'fish', 'dessert': 'flan', 'wine': 'frontenac'}

Ecau BbI BhI3BIBaeTe beHKLII/IIO, NMEIOIYIO KaK ITO3UIUOHHBIC apTYMEHTDI, TaK 1 ap-
TYMEHTBI — KJIIOYE€BbIE CJO0BA, TO TMMO3UIIMOHHDBIE aPTYMEHTDI HeO6XOI[I/IMO YKa3bIBaTb
IIEPBbIMMU.

YKa3biBaeM 3HaYeHMe napaMeTpa rno yMoJl4aHUIo

Boi MoxeTe ykazaTh 3HAUCHUS TI0 YMOJYAHUIO JIJIS TTApaMeTPOB. SHAYEHUS 110 yMOJTYa-
HUIO UCHOJB3YIOTCA B TOM CJIydae, €CIU BhI3bIBAIOIIAA CTOPOHA He IIPELOCTaBIJIA COOT-
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BETCTBYIONMH apryMeHT. JTa MPUATHAS 0COOEHHOCTh MOKET 0Ka3aThCs TOBOTBHO MO-
Jie3Hoil. BocriosbayeMes mpe/iblIy M TPIMEPOM:

>>> def menu(wine, entree, dessert='pudding'):
return {'wine': wine, 'entree': entree, 'dessert': dessert}

B aror pas MbI BbI30oBeM (DyHKIIMIO menu( ), He MepesiaB el apryMeHT dessert:

>>> menu( 'chardonnay', 'chicken")
{'dessert': 'pudding', 'wine': 'chardonnay', 'entree': 'chicken'}

EcJiu BBI IIpelocTaBUTE apTyMEHT, OH Oy/IeT UCIOJIb30BaH BMECTO apryMeHTa M0
YMOJTYaHUIO:

>>> menu( "dunkelfelder', 'duck', 'doughnut")
{"dessert': 'doughnut', 'wine': 'dunkelfelder', 'entree': 'duck'}

3HayeHve apryMeHTOB MO YMOMYaHUIO BbICUMTBLIBAETCS, KOraa (yHKUMS onpeaensieTcs, a He Bbl-
NOSHSIeTCs. PacnpocTpaHeHHOM OLIMEKOW HOBMYKOB (M MHOTAA He COBCEM HOBUYKOB) SIBMSIETCS
1CMosb30BaHNe M3MEHSIEMOrO TWMa AaHHbIX BPOAe CrvcKa UM CroBapsi B KauyecTBe apryMeHTa
Mo yMONYaHuIo.

B caenytomieii nmposepke oxkugaercs, 4To GyHKIWs buggy () Oyaer KasKablii pas 3a-
MYCKATHCS ¢ HOBBIM MIYCTBIM CIIUCKOM result, 100aBJisiTh B HETO apryMEHT arg, a 3aTeM
BBIBOJIUTD HA 9KPAH CIIMCOK, COCTOSAIINI 13 OJHOTO asieMeHTa. OTHAKO B 3TON (PYHKIIUN
ecThb Har: crucok GyJIET My CT TOJIBKO TIPU IePBOM BbI30Be. Bo BTopoii pas crimcox result
GyJIeT CO/IepIKATH HJIEMEHT, OCTABIITMHACS MOCJIE TIPEABIYIIETO BbI30BA:

>>> def buggy(arg, result=[1)
result.append(arg)
print(result)

>>> buggy('a’')

['a']
>>> puggy('b')  # owmupaem ysugets ['b']
['a', 'b']

Oyukiusa paborana 651 KOPPEKTHO, €CJU ObI KOJ[ BBITJISE TaK:

>>> def works(arg):
result = []
result.append(arg)
return result

>>> works('a')
['a']
>>> works('b")
['b']
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Penuth mpobaeMy MOXKHO, TIepe/iaB B (DYHKIIUIO YTO-TO €I1le, YTOOB! YKa3aTh Ha TO,
YTO BBI3OB SBJISETCS I1€PBBIM:

>>> def nonbuggy(arg, result=None):
if result is None:
result = []
result.append(arg)
print(result)

>>> nonbuggy('a")
['a']
>>> nonbuggy('b")
['b']

MonyyaeM NO3ULIMOHHDbIE apryMeHTbl C NOMOLYbIO *

Ecnu Bo1 pabortanu ¢ sispikamu mporpammupoBanust C uan C++, To MOJKeTe Tpeno-
JIOKNTh, 4TO acTepuck (*) B Python kak-to oTHOCHTCS K yKazarensm. 1o He Tak, Python
He UMeeT yKazaTeJieil.

Ecom cumBost * Gy/1eT ncnosib3oBat BHYTPU (DYHKITMN C TAPaMETPOM, TIPOU3BOJILHOE
KOJIMYECTBO TIO3UIMOHHBIX apIYMEHTOB Oy/IeT CrpyNMpoBaHo B KOPTEXK. B cieyioniem
TPUMEPE args sIBJISETCST KOPTEXKEM TTapaMeTPOB, KOTOPBIN ObLI CO3IaH U3 apTYMEHTOB,
nepeaHHbIX B (hyHKITNIO print_args():

>>> def print_args(*args):
print('Positional argument tuple:', args)

Ecsi BB BbI30BeTe (GyHKIHIO O3 apryMEHTOB, TO MOJIYYUTE MYyCTONH KOPTEXK:

>>> print_args()
Positional argument tuple: ()

Bce aprymeHTbI, KOTOPbIE BbI TiepeiauTe, OyyT BbIBEJEHDI Ha SKPAH KaK KOPTEK
args:

>>> print_args(3, 2, 1, 'wait!', 'uh...")
Positional argument tuple: (3, 2, 1, 'wait!', 'uh...")

ITO T0JIe3HO TIPK Hanucanuu (GyHKITUN Bpojie print(), KOTOpble IPUHUMAIOT TIPO-
M3BOJIBHOE KOJMYECTBO apryMenToB. Ecm B Barmeit hyHKINM nMeioTest Takke 00s13a-
TeJIBHBIC IO3UIIMOHHBIC aPTYMEHTBHI, *args OTIIPABUTCSA B KOHEIL CIIMCKA U TIOJIYYUT BCE
OCTaJIbHBIC aPTYMEHTBDI:

>>> 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

AT1 the rest: ('scarf', 'monocle', 'mustache wax')

ITpu HCroIb30BaHIK * BaM HE HYKHO 00sI3aTEIbHO Ha3bIBaTh KOPTEK MTapaMeTPOB
args, OHAKO TO paclpocTpaHeHHas uaroma B Python.

NMonyuyeHne apryMeHTOB — KJIHOUEBbIX CJ/I0B
C noMoulbro **

Bl MOsKeTe MCTIIOIb30BaTh /IBa acTepucka (¥*), 4ToObl CrPYNIUPOBATH APTYMEHTBl —
KJIIOYeBbIE CJI0BA B CJI0BAPb, L/le UMeHa apryMeHTOB CTanyT KJlo4yaMy, a UX 3HaYeHs —
COOTBETCTBYIOIIMMU 3HAUYCHUAMU B cjloBape. B cienylomeM npumepe olnpejiesiseTcs
yarmms print_kwargs(), B KOTOPO# BBIBOSITCS €€ apTYMEHTBI — KJITOUeBbIe CJI0BA:

>>> def print_kwargs(**kwargs):
print('Keyword arguments:', kwargs)

Tenepb nonp06yﬁTe BbI3BaTh €e, I1epeaB HECKOJIbKO apTYMEHTOB!:

>>> print_kwargs(wine="merlot', entree='mutton', dessert="macaroon"')
Keyword arguments: {'dessert': 'macaroon', 'wine': 'merlot', 'entree': 'mutton'}

BuyTtpu dyHKIMN kwargs siBIsieTCs CJIOBaPEM.

Ecan Bor HCIIOJIb3yeTe MO3UITMOHHDbIE apI'YMEHTDBI 1 apryMEHTBI — KJII0Y€BbIE CJIOBa
(*args u **kwargs), OHU JIOJIKHbBI CJIEI0OBATh B 9TOM JKe nopsijike. Kak u B citydae c args,
BaM He 00s3aTe/IbHO HA3bIBATh HTOT CJIOBAPb KWargs, HO 9TO OIIATH e ABJISIETCA pac-
TTPOCTPAHEHHON TMPAKTUKOM.

CTpoKM AOKYMEeHTaLuuu

[lzen Python riracut: ymo6ounraeMocTs uMeeT 3HaueHue. Bbl MoskeTe TIPUKPETUTh
JIOKYMEHTAIIMIO K olIpe/iesIeHnIo PyHKI[MHI, BKJIIOYMB CTPOKY B Hauyaso ee Testa. OHa Ha-
3bIBAETCS CTPOKOM JIOKYyMEHTAIIUHU:

>>> def echo(anything):
‘echo returns its input argument’
return anything

Bl MozkeTe cies1aTh CTPOKY JJOKYMEHTAIIUK JI0BOJILHO JVIMHHOM U JIasKe, eI XOTH-
Te, IPUMEHUTD K Hell hopMaTUPOBaHNUE, YTO TTOKA3aHO B CJIEYIONIEM ITpuMepe:

def print_if true(thing, check):
Prints the first argument if a second argument is true.
The operation is:



126 naBa 4. Kopouka Python: cTpykTypbl koa

1. Check whether the *second* argument is true.
2. If it is, print the *first* argument.

if check:
print(thing)

J1J1s1 TOTO 4TOGBI BBIBECTH CTPOKY JIOKYMEHTAIIMN HEKOTOPOH (DYHKITUHU, BAM CIICYET
Boi3Barh Gynkimio help(). Ilepenaiite eit uMst hyHKITUH, 9TOObI TIOJYIUTh CITUCOK BCEX
ApPTYMEHTOB U KPaCUBO OT(OPMATUPOBAHHYIO CTPOKY IOKYMEHTAIUH:

>>> help(echo)
Help on function echo in module _main_ :
echo(anything)

echo returns its input argument

EcJsmit BBI XOTUTE YBUAETH TOJBKO CTPOKY JOKyMeHTauu 6e3 (hopMaTHPOBAHIS:

>>> print(echo. doc )
echo returns its input argument

[TogosputenbHo BbIMIAAANAS CTPOKA  dOC_ ABJISI€TCS BHYTPEHHUM UMEHEM
CTPOKHU JOKYMEHTAIIMM KaK 1lepeMeHHoi BHYTpH dhyHKInu. B mynkre «Mcnosnb3oBanne
_ U ___ B UMeHax» B pasjiesie «IIpocTpaHcTBa UMeH U 00JIaCTh OTpeIeIeHUsT» TaHHON
rJIaBbl OOBSICHSETCST IPUUYMHA [TOSIBJICHUSI BCEX 9TUX HUKHUX MOYEPKUBAHUI,

PYHKUMN — 3TO 06bEKTHI NEpBOro Knacca

A yxe ynomunan mantpy Python: o6bektaMu siBIsteTCSsT Bee, BKITIOYAsT YA, CTPOKH,
KOPTEKH, CIIUCKH, CI0BapH U gake dyukimn. Oyukim B Python ssasiores o6bexTa-
MU [IEPBOTO KJacca. Bpl MoXkeTe TPUCBOUTH MX ITePEMEHHBIM, NCIIOIb30BATh KaK ap-
TYMEHTBI U1 IpyTuX (hyHKIINN 1 BO3BpaIIaTh u3 (GyHKIUN. ITO TaeT BaM BO3MOKHOCTD
perars ¢ momotibio Python takue 3aiaun, CripaBUTHCSI ¢ KOTOPHIMU CPEACTBAMEI MHOTHX
JIPYTUX SI3BIKOB CJIOKHO, €CJI He HEBO3MOSKHO.

Jlist Toro 4T06b YOEUTHCS B 9TOM, OMPEIETUM MPOCTYIO (DYHKITHIO answer (), KOTo-
pasi He ©MeeT apryMEHTOB 1 ITPOCTO BBIBOAUT YUCJIO 42:

>>> def answer():
print(42)

Brr 3HAeTe, YTO MOJYIHTE B KAYECTBE PE3yIbTaTa, €CJIN 3aIyCTUTE 3TY (PYHKIINIO:

>>> gnswer()
42

Ternepb orpesenum ere o0y (GYHKIIUIO ¢ UMeHeM run_something. OHa nmeeT ofnH
apryMeHT, KOTOPbIil HasbIBaeTcs TUNc U mpeacTaBisieT co0oii (yHKIUIO, KOTOPYIO HYy K-
HO 3aIyCTUTh. ITa (DYHKIMS IIPOCTO BbI3BIBAET IPYTYIO (DYHKIIUIO:

>>> def run_something(func):
func()
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Ecau mpl nepenaaum answer B pyHkIuio run_something(), To UCHOJIb3yeM ee Kak
JAHHbIE, TPSIMO KaK U [pyrue 0ObeKTh:

>>> run_something(answer)
42

OO6paruTe BHUMaHUeE: BbI IEPeIajid CTPOKY answer, a He answer (). B Python kpyriibie
CKOOKH 03HAYAIOT «BBI3OBH 9TY (QyHKITHIO>. Ecai ckobok met, Python otrnocntest k dymk-
MY KaK K JTI0O60MY IPYTOMY OOBEKTY. DTO POUCKOUT TTOTOMY, UTO, KaK 1 BCE OCTAIb-
Hoe B Python, dyukius ssisiercst o6bexTOM:

>>> type(run_something)
<class 'function'>

IMomnpobyem 3amyctuth yHKIHIO ¢ aprymentamu. Onpeesm dbyHkimio add_args(),
KOTOpast BBIBOJUT HA 9KPAH CYMMY /IBYX YHCJIOBBIX apIyMEHTOB, argl u arg2:

>>> def add_args(argl, arg2):
print(argl + arg?2)

UYewm sBrsiercst add_args()?

>>> type(add_args)
<class 'function'>

Tenepw onpenenum GyHKIINIO, KOTOpas Ha3biBaeTcs run_something with args()
U IPUHUMAET TPU apryMeHTa:

O func — dyHKIIUS, KOTOPYIO HY>KHO 3aITyCTUTH;
O argl — nepBblit apryMeHT QyHKIMH func;
O arg2 — BTopo# apryMeHT dhyHKIUU func:

>>> def run_something with args(func, argl, arg2):
func(argl. arg?)

Korpna BeI BeI3biBaeTe pyHKIMIO run_something with args(), Ta ¢yHKIuUS, 4TO 1TEpe-
JlaeTcsl BbI3bIBAIOIIEN CTOPOHOM, IIpUCcBanBaeTcs rnapaMeTpy func, a mepeMeHHble argl
1 arg2 roJiydyaioT 3HayeHus, KOTOpble CJeyIOT jlajiee B CIIMCKe apryMeHTOB. Bbi3oB
func(argl, arg2) BBINOJHSAET JaHHYIO (DYHKIIMIO C STUMU apryMEHTaMU, TOTOMY UTO
KPYyTJIbie cKOOKM yKas3biBaioT Python ciemars aTo.

[Iposepum dynkImio run_something with_args(), nepenas eii ums ¢hyHkimy add_args
1 apryMeHTol 5 1 9:

>>> run_something with args(add_args, 5, 9)
14

Buyrtpu dpynkimm run_something with _args() apryment add_args, mpecTaBJIsTIONIHi
c0060ii umst GyHKIK, ObLT IPUCBOEH apamerpy func, 5 — napamerpy argl, a 9 — mapa-
MeTpy arg2. B urore mosyyaeTcs caenyionas KOHCTPYKITUS:

add_args(5, 9)
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Bbl MoskeTe 00beMHUTD 9TOT IIPUEM € HCIOJIb30BAHUEM *args 1 **kwargs.

Onpenennm TecToBYIO (DYHKIMIO, KOTOPas IPUHUMAET JI060€e KOJUYEeCTBO I1031-
IIMOHHBIX aPTYMEHTOB, OTIpe/ieisieT UX CyMMY C TIOMOIIbI0 (PyHKIMK Sum() U BO3Bpa-
Iaer ee:

>>> def sum_args(*args):
return sum(args)

S He yrmomuHaT YHKINIO SUm() paree. ITO BeTpoeHHast B Python (yHKIms, Kotopast
BBICYMTHIBAET CYyMMY 3HAYECHUH NTEPAOETHHOTO YMCIOBOTO (IETOUNCIAEHHOTO UITH C 1J1a-
BaloIIel TOUKOI ) apryMeHTa.

Mpsr1 onpenesnnm HOBYIO yHKIIMIO run_with positional args(), mpuHUMAIONIYTO
(byHKIIMIO 1 TTPOU3BOJIbHOE KOJMYECTBO IMO3UIIMOHHBIX apPTyMEHTOB, KOTOPbIE HYKHO
Oyzer nepearh B Hee:

>>> def run_with_positional _args(func, *args):
return func(*args)

Tenepn BbI30BEM ee:

>>> run_with_positional args(sum args, 1, 2, 3, 4)
10

Boi MoskeTe nctob30BaTh GYHKIINN KaK 3JIEMEHTBI CITMCKOB, KOPTEKEN, MHOKECTB
u caoBapeir. DyHKIINKM HEM3MEHSIEMBI, TOATOMY BbI MOXKETE Jla’ke TPUMEHSITh UX KaK
KJTIOYH JIJIST CTIOBapet.

BHyTpeHHMe pyHKLUMN

Bbl MoskeTe ornpeienTh (hYyHKITUIO BHYTPU APYTON (DYHKIIAHN:

>>> def outer(a, b):
def inner(c, d):
return ¢ + d
return inner(a, b)

>>>

>>> outer(4, 7)
11

BuyTtpentue GyHKIMHE MOTYT OBITh MOJIE3HBI ITPU BBITOJTHEHUN HEKOTOPBIX CTOKHBIX
3aj1au GoJiee OIHOTO pasa BHYTPU APYToil (bYHKIUU. DTO TO3BOJUT U30EKATH UCTIOIb-
30BaHVsI IUKJIOB WK yOaupoBanust Kofaa. PaceMoTpuM mipumMep paboThl CO CTPOKOIA,
KOT/Ia BHYTPeHHsAs (QYHKINS JOOABISET 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('Nil")
"We are the knights who say: 'Ni!"'"

3aMblKaHUSA

BryTpenuss GyHKINS MOXeT 1efiCTBOBATD KaK 3aMbiKanue. 3aMbIKaHNe — 3TO (DyHK-
ST, KOTOPas AMHAMUYECKU TeHEPUPYETCs APYToil hyHKIMEH, n oHU 06e MOTyT 13-
MEHSITHCSI U 3aIIOMUHATDH 3HAYEHUSI IEPEMEHHBIX, KOTOPbIE ObLIN CO3/IaHbl BHE (DYHK-
1IN,

Crenyiomuii mpuMep co3/1aH Ha OCHOBE Mpe/iblyIero npumepa knights (). Hazosem
HOBYIO (DYHKITHEO knights2(), TIOCKOJIBKY Y Hac HET BOOOPaKEHUSI, M TIPEBPATHM (DYHKITHIO
inner() B 3aMbIKaHKe, KOTOPOE HadbIBaeTcs inner2(). Pa3imnung 3akIioyaioTcs B cjeiy-
IOIIEM.

Q inner2() ucmoab3yeT BHEIIHUN MapaMeTp Saying HEMOCpeACTBEHHO, BMECTO TOTO
94TOOBI MOJYYNUTH €I0 KaK apTyMEHT.

O knights2() BosBpalaer uMs GyHKI[UH 1NnNer2, BMECTO TOTO YTOObI BBI3BIBATH €€:

>>> def knights2(saying):
def inner2():
return "We are the knights who say: '%s'" % saying
return inner2

DOyuknus inner2() 3HaeT 3HaYEHUE TIEPEMEHON Saying, KoTopoe ObLIo Mepeaano
B (byHKITHIO, U 3anoMuHaet ero. CTpoka inner2 BosspaliaeT aTy 0coOyo KOIHO (DyHKITHH
inner2, HO He BBI3BIBACT €. ITO M €CTh 3aMbIKaHMe: IMHAMUYECKN CO3/IaHHas (DYHKITHS,
KOTOpas 3alIOMUHAET, OTKY/Ia OHA ITOSBUJIACD.

Brizoem ynkimio knights2() nBa paza ¢ pa3HbIME apryMeHTaMU:

knights2('Duck")
>>> b = knights2('Hasenpfeffer')

>>> g

O’kell, yeM SIBJISIIOTCS @ U b?

>>> type(a)
<class 'function'>
>>> type(b)
<class 'function'>

OHU ABIAIOTCS (pYHKLlI/IHMI/I, a TaKKe 3aMbIKaHUAMM:

>>> g

<function knights2.<locals>.inner2 at 0x10193e158>

>>> b

<function knights2.<locals>.inner2 at 0x10193ele(0>
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Ecii MbI BBI30OBEM MX, OHU 3aIIOMHSAT 3HaYeHHe TIePeMEeHHOI Saying, KoTopoe ObLIo
HCTI0JIb30BAHO, KOT/IA OHY GBI CO3/IaHbl (DYHKIIEH knights2:

>>> a()

"We are the knights who say: 'Duck""
>>> h()
"We are the knights who say: 'Hasenpfeffer'"

AHOHMMHDbIEe (pyHkunn: pyHkuumsa lambda()

B Python isamb0a-gynxuus — 510 anorrMHast GyHKIMs, BbIpaKeHHAs OJHUM BbIpaske-
HreM. BBl MojkeTe HCoIb30BaTh €€ BMECTO OOBIYHON MaJIEHBKON (DyHKITHH.

Jlsist Toro 4TOGhI MIPOUJLTIOCTPUPOBATH AHOHMMHBIE (DYHKI[HH, CHAYAIA CO3Ha UM
pUMep, B KOTOPOM HCTIOJIB3YIOTCST 00bIuHbIe (DYyHKIME, [[JIs HaYama Mbl OMPEAeIUM
dyuknmio edit_story(). Ona umeer cJieyioniue apryMeHThL:

Q words — CITMCOK CJIOB;

O func — ¢yHKIUA, KOTOpas JA0JKHA OBITH MPUMEHEHA K KakKOMY CJIOBY B CIHICKE
words:

>>> def edit_story(words, func):
for word in words:
print (func(word))

Ternepb HaM HYKHBI CIIUCOK CJIOB ¥ (DY HKIHs, KOTOPYIO TpeOYeTest K HUM ITPUMEHUTD.
B kadecTBe CT0B 51 BO3BMY CIHUCOK 3BYKOB (THITOTETHYECKIX ), KOTOPbIE MOT ObI M3/1aTh
MOT#1 KOT, ec/iit OB (THTIOTETHYECKN) OH He 3aAMETUJT O/THY U3 JIECTHUIL:

>>> stairs = ['thud', 'meow', 'thud', 'hiss']
DyHKIMS JKe 3anuieT ¢ 600N GYKBBI Kask10€ CJI0BO 1 J0OABUT K HEMY BOCKJIH-

[aTeTbHBIN 3HAK, UTO UICATBHO MOMOMIET /IS 3aT0JI0BKA KaKOU-HUOY I JKeITOM Kola-
Ybeil ra3eTeHKU:

>>> def enliven(word): # Gonbwe amoywii!
return word.capitalize() + "I

CmMerraem Halm WHI'PE/IMEHTDI:

>>> edit_story(stairs, enliven)
Thud!
Meow!
Thud!
Hiss!

Haxkonerr nepexoanm K istmGte. @yHkiumst enliven() Oblia TAKO KOPOTKOI, 4TO Mbl
MOYKEM 3aMEHUTD ee JIAMOIOIM:
>>>

>>> edit_story(stairs, lambda word: word.capitalize() + '!")
Thud!
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Meow!
Thud!
Hiss!
>>>

JIstmMG1a IPUHUMAET OJIMH apryMEHT, KOTOPBII B 5TOM IIpuMepe HaszBaH word. Bee, uTo
HAXO/IUTCST MEKIY ABOCTOUNEM U 3aKPLIBAIONIEH CKOOKOM, SIBISIETCS OMIPE/IeIEHIEM
dbyukimm.

YacTo ucrosb3oBanme HacToAuX (hyHKInil Bposie enliven() ropasio mpo3pavyHee,
4eM UCIob3oBanue JsMO 1. JIaMO bl HanboJree TTOE3HbI B CIYYasaX, KOT/IA BaM HYKHO
OTIpe/IESINTh MHOKECTBO MEJIKUX (DYHKIIMI U 3aIIOMHUTD BCe UX UMeHa. B yacTHOCTH,
BBl MOJKETE MCITOJB30BaTh JIAMO/IbI B IPAUUECKUX TT0JI30BATEIbCKIX HHTEP(deiicax,
9TOODI OTIPEIETUTD QYHKUUU GHEWHE20 6b1306a. [IPUMEPBI BB MOJKETE HAMTH B TIPHUIIO-
sKenuu A.

FeHepaTOpbI

B Python zenepamop — 910 06bEKT, KOTOPBIN NPEIHAZHAYEH JIJIsT CO3/IaHKST TTOCTIE/[0BA-
tespHOCTEN. C €ro TOMOIIBIO BBl MOKETE TIPOUTEPUPOBATDH MOTEHIIMATBHO OTPOMHbBIE
MOCJIEI0BATEIBHOCTH 6e3 HeOOXOAUMOCTY CO3/IaHUsT U COXPAHEHUST BCEH MOCTIEI0Ba-
TEJBHOCTHU B MaMATh cpa3dy. [ eHepaToOpbl YaCTO CTAHOBATCS MCTOYHUKOM JTAHHBIX
NI uTepaTopoB. Kak BBl MOMHUTE, MBI YK€ MCIIOJIb30BAIN OJUH U3 HUX, range(),
B IPUMeEpPax KoJa JIJIst TOTO, YTOOBI CTEHEPUPOBATH MOCAE0BATEABHOCTD TIEIBIX YH-
cesr. B Python 2 ¢pyHkuums range() Bo3BpallaeT CliicoK, OrpaHUYeHHbIi Tak, YTOObI OH
noMernasics B maMaTh. B Python 2 takske ectb yHKIMS xrange(), KOTOpas craja
o6brunoi yHkIweit range() B Python 3. B aTom mpumepe cKJapiBatoTest Bee resibie
yucaa ot 1 1o 100:

>>> sym(range(1, 101))
5050

Kaskzapiit pas, Korja Bbl UTepUpyeTe yepes reHepaTop, OH OTCJEKUBAET, I/le OH Ha-
XOZIMJICS BO BpeMs [IOCJIEJIHETO BbI30BA, U BO3BpalIlaeT ciepyioliee 3HaueHue. ITO OT-
JIMYAET €70 OT 0OBIYHON (DYHKIMHU, KOTOPast HE TOMHUT O IIPEIBIAYIIUX BBI30BAX U BCET/IA
HaurHaeT paboTy ¢ MePBON CTPOKK M B HEM3MEHHOM COCTOSTHUM.

Eciiut BB XOTUTE CO3/1aTh MOTEHIIUAIBHO OOJIBIIYIO MOCJIE0BATENLHOCTD U €€ KOJL
CJTUTITKOM BEJTUK JIJIS TOTO, YTOOBI CO3/IaTh BKITIOUEHIIE TeHEPATOPA, HATIUIITUTE YHKUUIO
eenepamopa. Ito oObIIHAST (DYHKINS, HO OHA BO3BPAIIAET 3HAYEHHUE C TTOMOTITHIO BHIPA-
skenust yield, a He return. Hamumiem cob6cTBeHHYIO (DyHKIIUIO range():

>>> def my range(first=0, last=10, step=1):
number = first
while number < last:
yield number
number += step
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ITO HOpMabHas (PYHKITHS:

>>> my_range
<function my range at 0x10193e268>

U ona Bo3Bparaer 0GbeKT reHepaTopa:

>>> ranger = my range(l, 5)
>>> ranger
<generator object my range at 0x10la0al68>

MbI MOKEM TIPOUTEPUPOBATH O ATOMY 0OBEKTY TeHepaTopa:

>>> for x in ranger:
print(x)

I N

NexkopaTopbl

WNuoraa BaM HY:KHO MOIM(DUITMPOBATD CYIECTBYIONIYIO (DYHKITNIO, He MEHSS TIPU 9TOM
ee UCXOIHBIN KOJT. 3a9acTy1o HYKHO T0OaBUTH BBEIPAKEHWE [I7TsT OTIAAKU, YTOOBI TTOCMO-
TPETh, KAKME apTYMEHTBI OBLIU Ty/Ia TIePe/IaHbl.

Jexopamop — 310 DyHKIINS, KOTOPAs IPUHUMAET O/[HY (DYHKIIUIO B Ka4eCTBE apry-
MEHTa W BO3BPAIIAET APYTYI0 (DYHKIMIO. MBI UCTIOJIb3YEM CJIEIyTOTNE TIPUEMbBI U3 Ha-
Iero apceHasna;

Q *args m **kwargs;

O BHyTpeHHHE QYHKIINH;

O byHKINA B KauecTBe apTYMEHTOB.

Oyuxkims document it () onpezesseT 1eKOpaTop, KOTOPBIIL:
BbIBeZIeT UM (DYHKIIUU U 3HAUEHNE TIePEeAHHBIX B HEe apTyMEHTOB;
3allyCTUT (byHK]_[I/IIO C IIOJIYYE€HHBIMHN apryMEHTAMMU;

BBIBEJIET PE3YJIbTAT;

O 0 0O

BepHET MOAUGMUIIMPOBAHHYIO (DYHKITUIO, TOTOBYIO /IJIT UCIOJb30BAHUS.

Kop Oyzer BbITJISAETH 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 IOy~
YUTE HOBYIO (DYHKITHIO, KOTOPAs COAEPIKUT IOTIOMHUTETHHbBIE BRIPAKEHNU, T0GaBIIsIeMbIe
document_it(). [lexoparop He 00s13aTeIbHO AOJKEH 3allycKaTh KoJ (GyHKIUU func, HO
dynxms document it () BbI3OBET YacTh TUNC, MOITOMY BbI TIOJIyUYKTE PE3YIbTAT PAOOTHI
(ynkimu func, a Takske JJOMOJIHUTEIbHDIE JAHHDIE:

>>> def add_ints(a, b):
return a + b

>>> add_ints(3, 5)

8

>>> cooler_add_ints = document_it(add ints) # maHyansHoe npucBauBaHiue AeKkOpaTopa
>>> cooler_add_ints(3, 5)

Running function: add_ints

Positional arguments: (3, 5)

Keyword arguments: {}

Result: 8

8

B kauecTBe abTepHATUBBI MAHYATHHOMY MTPUCBAMBAHIIO IEKOPATOPA, TIOKA3AaHHOMY
BBIIIIE, IPOCTO 00aBbTE KOHCTPYKIUIO @umg_fexopatopa nepesi (hyHKIUeid, KOTOPYIo
XOTHUTE IEKOPUPOBATD:

>>> @document it
... def add_ints(a, b):
return a + b

>>> add_ints(3, 5)

Start function add_ints
Positional arguments: (3, 5)
Keyword arguments: {}
Result: 8

8

Kaxnast pyHKIMS MOKET UMeTh bojiee 0HOTO eKopaTtopa. HarmuimeM ere oun
JIeKOpaTop, KOTOPbII Ha3biBaeTcs square 1t() U BO3BOAUT pe3yJbTaT B KBajpart.

>>> 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 Oivske Beero K yHkimu (npsiMo Haz def), Oyaer BbI-
MOJIHEH TIEPBBIM, a 3aTeM — TOT, YTO HAXOAUTC cpady Haja HUM. JI1060i mopsaok
BBI30BA BEPHET OJINH U TOT K€ KOHEUHBII Pe3yJIbTaT, HO BBl MOKETE YBU/IETH, KAK MEHSI-
IOTCST 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 MOMEHSITD MOPSIIOK JIEKOPATOPOB:

>>> @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 o6nacTb onpeaeneHus

VIMst MOJKET CChITAThCS HAa HECKOJIBKO PA3HBIX BElllell B 3aBUCUMOCTH OT TOTO, T7I€ OHO
uctiosbayetcst. [Tporpammbl B Python MoryT nMeTs pastbie npocmparncmea umen — pas-
J1eJIbl, BHYTPU KOTOPBIX OIIPe/iesIeHHOE UM YHUKATIBHO U He CBA3aHO C TAKUMU e uMe-
HaMU B JIPYTUX MPOCTPAHCTBAX MMEH.

Kaskmast hyHKIUS ompeiesisier coOCTBEHHOE TIPOCTPAHCTBO UMeH. Eciiu BbI ompesie-
JIUTE TIePEMEHHYI0, KOTOPAs Ha3bIBAETCS X B OCHOBHOI ITpOrpamMMe, U IPYTYIO TiepeMeH-
HYIO X B OTAETBHON (DYHKINH, OHU OYAYT CCHIATHCS Ha pasHble 3Hadenust. Ho arty
CTEHY MOKHO MPOOUTD: €CJU HYKHO, BBl MOXKETE TIOJNYIUTH TOCTYIl K MMEHAM JIPYTHX
MIPOCTPAHCTB UMEH PasHBIMU CIIOCOOAMU,

B 0CHOBHOIT IIporpaMme OTpeIesIsIeTcsT 2100a.bHOe IPOCTPAHCTBO UMEH, TOSTOMY Tiepe-
MEHHbIE, HAXO/SIIIMECST B STOM TIPOCTPAHCTBE UMEH, SIBJISIIOTCST 2100AIbHbIMIL.
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BbI MOsKeTE TTOMYUUTD 3HAUEHHUE TI0OATBHOM TIepeMEeHHON BHYTPY (DY HKITHN:

>>> animal = 'fruitbat'
>>> def print_global():
print('inside print _global:', animal)

>>> print('at the top level:', animal)
at the top Tevel: fruitbat

>>> print_global()

inside print_global: fruitbat

Ho eciiu onipoGyere moiyunTh 3HAUEHUE TI00AIBHOI TepeMEHHO U H3MEHUTD €T0
BHYTPU (DYHKIIH, OJyYUTE 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 BbI IPOCTO U3MEHUTE €0, U3MEHUTCS Ipyras IepeMeHHasl, KOTopasi Tak)Ke Ha-
3pIBaeTcs animal, HO HAXOAUTCS BHYTPU (PYHKITUU:

>>> def change local():
animal = 'wombat'
print("inside change Tocal:', animal, id(animal))

>>> change _local()

inside change_local: wombat 4330406160
>>> animal

‘fruitbat’

>>> jd(animal)

4330390832

UYro 31ech mponsoniio? B mepBoil cTpoke MbI TPUCBOMJIN CTPOKY ' fruitbat' rio-
GaspHOI nepeMennoi ¢ uMereM animal. Myukmmsa change Tocal() Takke MMeeT Iepe-
MEHHYIO C UMeHeM animal, Ho OHa HaXOJIUTCS B €€ JIOKAJIIbHOM IIPOCTPAHCTBE NMEH.

M1 uctosb3oBau GyHKIHO 1d(), 9T0OBI BBIBECTH HA 9KPAH YHUKAIbHOE 3HAUCHITE
KaK/JI0T0 OOBEKTA U JIOKA3ATh, YTO [IEPEMEHHAsT animal, pacosiosKeHHast BHYTPH (DYHKIUN
change_Tocal(), — aTO He IepeMeHHas animal, pacloJoKeHHasl Ha OCHOBHOM YPOBHE
IIPOTPAMMEBL.
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YT006bI OTYYUTh OCTYII K IJI0OAIBHOM IIEPEeMEHHON BMECTO JIOKAJIbHOI IIepeMeHHOIM
BHYTPH (PYHKIIUU, BAM HYKHO SIBHO UCIIOJIH30BATh KJII0YeBOe CI0BO global (BbI 3HAIH,
YTO S 3TO 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 vicTionb3yeTe KioueBoe cioBo global BuyTpu dyukiwm, Python 3azeii-
CTBYET JIOKAJILHOE TPOCTPAHCTBO UMEH U riepeMeHHast Gy/1eT JokanabHoii. OHa mpornazer
MOCJIe TOTO, KakK (HYHKITHS 3aBEPITAT PaboTy

Python mpenocrasisier aBe GYHKIMU AJIsT JOCTYTA K COAEPKUMOMY BaIIMX TIPO-
CTPAHCTB UMEH:

O Tocals() — Bo3BpallaeT CJI0Baphb, COAEPsKAIINI MMEHA JIOKAILHOTO TPOCTPAHCTBA UMEH;
O globals() — BO3BpAIAET CJIOBAPD, COAEPIKAIINIT MMEHA ITI06ATBHOTO IPOCTPAHCTBA UMEH.

Bot Tak onn HCITOJIb3YIOTCA:

>>> animal = 'fruitbat'

>>> def change Tocal()
animal = 'wombat' # nokanbHaa nepeMeHHas
print('Tocals:"', Tocals())

>>> animal

“fruitbat'

>>> change_local()

locals: {'animal': 'wombat'}

>>> print('globals:', globals()) # HemHoro nepedopmaTMpOBAHO 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'>}

>>> gnimal

"fruitbat'
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JlokampHOE TIPOCTPAHCTBO NMMEH BHYTPH (hyHKIMK change_local () co/epskayio ToJb-
KO JIOKaJIbHYIO TIepeMeHHy0 animal. Tio6anbHOe TPOCTPAHCTBO UMEH COAEPIKAIO OT-
JEJIbHYIO [I00AIbHYIO IEPEMEHHYIO animal 1 MHOTOE APYToe.

HUcnonp3oBanue _u B uMeHaXx. IMeHa, KOTOPble HAUMHAIOTCS C IBYX HUKHUX
nopuepkuBanuii (), 3ape3epBUPOBAHBI /IS HCTIOJIb30BaHUs BHYTpU Python, moatomy
BaM He CJIeyeT IPUMEHATh UX AJIS1 CBOMX IIePEMEHHbBIX. ITOT MAGJ0H UMEHOBAHIS
ObLIT BBIOpAH MOTOMY, 4TO PaspaboTUNKU, CKOpee BCEro, He GyIyT UCIIOIb30BATh €ro s
CO3/IaHNS UMEH CBOMX ITePEeMEeHHDBIX.

Hanpumep, umst (pyHKIIMM HAXOIUTCS B CUCTEMHOT TIepEMEHHON @yHKUMg . name_,
a MMsI ee CTPOKU JIOKYMEHTAIUN — @yHKiynsg . 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 Bujieim panee B cofiepsKUMoM globals, OCHOBHOI TTporpaMme MPUCBOCHO
crenyasbHoe UM main_ .

O6paboTka owmnbok
Cc noMolybio try n except

Jenait niu He nenaii. He Hasio nbITaThes.
Hooa

B HEKOTOPBIX SI3BIKAX TPOrPAMMUPOBAHIS OITHOKKI 0TOOPAKAIOTCS ¢ TOMOIIBIO CIIEI[H-
aJIbHBIX BO3BpalllaeMbiX 3HaueHuil. B Python ucmosb3yores uckaouenuss: Koj, KOTopbIii
BBIIIOJIHAETCS, KOI/Ia IIPOMCXOIUT CBI3aHHAs ¢ HUM OMINOKA.

HeuTo noxoskee BbI y7ke BUE/IH, KOTJIA MOIBITAINCh IIOJIyYUTh ZOCTYI K HE BXOASAIIEH
B CIIMCOK,/KOPTESK MO3UIINHU WU KJIIOYY, KOTOPOTO HE CYyHIECTBYET B coBape. Koraa Bor
BBIIOJIHSAETE KOJl, KOTOPbIH IIPY HEKOTOPBIX 06CTOATENLCTBAX MOKET He cpaboTaTh, BaM
TaKKe MMOHAL00ATCST 00PadOMUUKL UCKII0OUeHUTl, 9UTOOBI IePeXBaTUTh JIIOObIE TIOTEHIIN-
aJIbHbIE OIMNOKI.

XOpOoLIMM TOHOM SBJISETCS UCII0Ab30BaHue 06pabOTUMKOB UCKIIOYEHHI BE3/IE, I/e
MOZKET GBITh CreHePUPOBAHO UCKIIOYEHUE, YTOODI OIb30BATEb 3HAJI, YTO MPOUCXO/IHT.
BbI MoskeTe GbITh HECTIOCOOHDI HCIIPABUTH OIIUOKY, HO [0 KpaiiHell Mepe MOKeTe y3HaTh,
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TP KaKUX 0OCTOSITETBCTBAX ITO MPOMIOIILIO, 1 aKKYPATHO 3aBEPITATH TporpaMmy. Eciri
UCKJTIOUEHIE CTeHEPUPOBAIOCHh B (DYHKIUU U He OBLIIO 00paboTaHO, OHO BCILIBIBAET 10
Tex Mmop, MoKa He 6yeT MoHMaHO COOTBETCTBYIOIUM 0OPAbOTUMKOM B OJIHO 13 BbI-
sbiBaroux GyHkuit. Ecju Bl He mpemocTaBuTe cOOCTBEHHBIN 00pabOTYMK MCKITIO-
uenust, Python BeiBener coobmenue 06 omubKe 1 HEKOTOPYIO HHGOPMALIIO O TOM, T
MPOU3OIITA OMTHOKA, & 3aTeM 3aBEPIIUT MPOTPAMMY, KaK TIOKa3aHO B CJEAYIONeM (hpar-
MEHTe KOJIa.

>>> short list = [1, 2, 3]

>>> position = 5

>>> short_Tist[position]

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

IndexError: 1ist index out of range

BMecto Toro utobnl OTIIyCKaTh COOBITHS Ha BOJIIO CJydasi, pasMeliaiire cBOil Ko
B GJI0Ke try 1 ucnosb3yiiTe 610K except, uTo6bl 06paboTaTh OIIHOKY:

>>> short_list = [1, 2, 3]
>>> position = 5

>>> fry:
short_Tist[position]
except:
print('Need a position between 0 and', Ten(short 1ist)-1, ' but got',

position)

Need a position between 0 and 2 but got 5

3amyckaercst KoJ BHYTpu 6y10ka try. Ecau mpousoriia ommbka, TeHepUPYeTest Uc-
KJIIOYECHUE U BBITIOJIHSIETCS KOJI, PACTIOJIOKEHHBII BHYTpH 6J0Ka except. Ecau ommmbok
He TIPOU301ILI0, OJI0K except Oy/IeT OIyIIeH.

OTcyTcTBrE apryMeHTOB B GJ0Ke except, Kak MOKa3aHo B MPEIBIAYINEM TPUMEPE,
[O3BOJISIET JIOBUTH MCKJIOUeHMsE J1I000T0 Tuta. Ecai MoxeT creHepupoBaTbesi Goee
OJTHOTO UCKJIIOUEHNST, JIYUIITM PelieHueM GyeT peioCTaBUTh OTAETbHBIT 00paboTunK
VIS KasKZI0TO 13 HUX. HUKTO He 3acTaBiisieT Bac JeIaTh 9TO — MOJKETE MCTOJIb30BaTh
610K except 6e3 apryMenToB, HO Bamra o6paboTka Oyzer 6osee obuieil (4T0-TO Bpoze
BBIBOJIa HA 9KPaH cTPOKH MpousoLuna owmnbka). Bor MoskeTe HCTOIb30BaTh 1I060€ KO-
4eCcTBO 00PabOTINKOB UCKITIOUEHHI.

WHoria BaM MOSKET MOHAZ00UThCS TIOYYUTh HE TOJBKO THUTT HCKJIIOYEHUsT. Bbr MO-
JKeTe TOJyYUTh 00BEKT UCKIIOUEHsI TEJTMKOM B TIEPEMEHHOM NS, €CJIM UCTIOJIb3YeTe
caeyontyio hopmy:
except Tum_MCKWYeHns as uma

B caenytotiem mpumepe BBITIOJHSAETCS TPOBEPKa Ha IndexError, MOCKOJIbKY MMEHHO
3TO UCKTIOYEHNE BBI3BIBACTCS, KOT/IA BBI IPEAOCTABIIsIETe HeleHCTBUTENBbHYTO MO3UITHIO
nocsenoBarenbHocTu. Vickmouenue [ndexError coxpaHsieTcst B iepeMeHHOM err, a io6oe
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JIpyroe UCKJI0YeHUe — B IlepeMeHHol other. B mpuMepe Ha axpan BLIBOJUTCS BCE, UTO
XPaHWUTCS B IEPEMEHHOI other, 4TOGBI OKA3aTh, YTO BbI TIOJYYAETE B ITOM OOBEKTE:

>>> short list = [1, 2, 3]

>>> while True:

value = input('Position [q to quit]? ")

if value ==

break

try:

position
print(short_Tist[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 [qg to
3

Position [q to
Bad index: 3
Position [q to
3

Position [qg to
Something else
Position [qg to

quit]?
quit]?
quit]?
quit]?
quit]?
quit]?

broke:
quit]?

int(value)

two
invalid literal for int() with base 10:

q

two

BBoj nosutnm 3, kKak 1 03Knan0Ch, reHepupyet uckaoderue Indextrror. Beog cio-
Ba two He ToHpaBmiIcs GyHKIHK int(), KOTOPYt Mbl 00paboTann BO BTOPOM, BCEOXBa-
ThIBaIOIEM 00paboTYrKe

Co3pgaHue co6CTBEeHHbIX UCK/TIOUEHUH

B npeasiaytieM paszesie Mbl 06Cy N 06PadOTKY UCKIIOUEHII, HO BCE MCKIIOUCHMUS
(Takue kak IndexError) sapanee onpeseietsl 8 Python win ero crangapTabeix 6ub/o-
Tekax. Bbl MojKeTe HCII0/1b30BaTh JII00bIE U3 9TUX UCK/IIOUEHHIT B COOCTBEHHBIX HHTEPe-
cax. MosKeTe TaK:Ke OIpeseIuTh COOCTBEHHbIE THIIbI UCKIIOYeH T, 4T00bI 00padaThiBaTh
ocobble cUTyalyu, KOTOPble MOTYT BOSHUKHYTH B BalllMX [IPOrpaMMax.

[ns 3Toro noTpebyeTtcs onpeaenvTb HOBbIM TUM 06bEKTa C MOMOLLBIO Klacca — 3TUM Mbl He 6yaeM
3aHMMaTbCS BMIOTb A0 rnaBbl 6. [03TOMY, ecnu Bbl He 3HaKOMbI C Kilaccamu, MOXET MOHaAo0-
6UTbCS BEPHYTHCS K 3TOMY pasaesny Mosxe.
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JTio6oe MCKITIoueH e SIBISETCS KIACCOM, B YaCTHOCTH TIOTOMKOM KJiacca Exception.
Cosnanum uckIoueHne, KOTopoe Ha3biBaeTcst UppercaseException, n BbI30BEM €ro, KOTa
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 onpeesiiu noBejeHre nckaodenus Uppercasebxception (obparure
BHUMaHNE HA TO, YTO MBI IPOCTO UCIIOJIB30BAJH PasSs), MO3BOJUB €T0 POJAUTETBCKOMY
KJsiaccy Exception caMocToSTEIbHO PasobpaThCsl, YUTO BBIBECTH Ha 9KPaH [IPU FeHepaluu
WUCKJIIOYEHUS.

Bbl MOKeTE TOJIy4YHTh JOCTYII K cCaMOMYy OOBEKTY MCKJIIOYEHUS] ¥ BbIBECTH €ro Ha
SKpaH:
>>> {ry:

raise OopsException('panic')
except OopsException as exc:
print(exc)

panic
ynpaXHeHus

1. IIpucsoiiTe 3HaUeHMe 7 IepeMeHHON guess_me. /lasiee HATTUTIITE YCJIOBHBIE TTPOBEP-
ku (if, else u elif), uroObI BEIBECTH CTPOKY 't00 Tow', ec/ii 3HaUeHMe IIePEMEHHOI
guess_me Menble 7, 'too high', ecim oHo GoJibiiie 7, 1 ' just right’, eciu paBHoO 7.

2. llpucBoiiTe 3HaueHMe / TIepeMEeHHON guess me W 3HadeHue 1 mepemeHHon start.
Hanumure nuki while, koTopblil cpaBHuBaeT nepeMenHblie start u guess me. Boise-
JiTe CTPoKy 'too Tow', ecTn 3HaYEHUe TTepeMeHHoN start MeHbllle 3HAUYEHUS TIepe-
MeHHOM guess_me. Eciiu 3HaueHune nepeMeHHON Start paBHO 3HAUEHUIO TIepEMEHHON
guess_me, BeIBeinTe cTpoky 'found it!' u BbINAMTE U3 1MKa. Eciu 3HaueHune mepe-
MeHHOH Start OoJbITe 3HAYEHUST TTEPEMEHHON guess me, BBIBEINTE CTPOKY '00pS '
1 BBIMIMTE 13 IIUKJIA. Y BeJInYbTe 3HaUeHre TlepeMeHHO start Ha BeIXozie U3 KA.

3. Hcnosbayiire nuki for, 4roObl BIBECTH Ha 9KpaH 3HaYeHus crvcka [3, 2, 1, 0].

4. Vcnosb3yiiTe BKIOUEHKUE CIIMCKA, YTOObI CO3/1aTh CIIUCOK, KOTOPBIN COAEPKUT He-
YeTHBIE UKCJIa B Auana3oHe range(10).
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10.

11.

12.

Vcmosb3yiite BRIOUEHNE CIOBAPST, YTOOBI CO3/ATh CI0Baph squares. Mcmonbayiite
BbI30B range(10), 4To6bI MOTYYUTh KJIOYH, ¥ BO3BEAUTE UX B KBAJIPAT, YTOOBI TIOJIY-
YUTH UX 3HAUCHUS.

Vcrob3yiiTe BKIIOUEHIE MHOKECTBa, YTOOBI CO3/1aTh MHOKECTBO 0dd, KOTOpOE CO-
JIEPKUT YeTHBIE YncJia B Auarna3one range(10).

Vcnosb3yiiTe BKIIOYEHIE TEHEPATOPA, YTOOBI BEDHYTH CTPOKY 'GOt' U KOJUYECTBO
yuces B Auanaszone range(10). MtepupyiiTe 110 HeMy ¢ TOMOIIbIO ITHUKJIA Tor.

Ompenesmre hyHKITNIO good, KOTOpast BO3BparaeT ciucok [ "Harry', "Ron’, "Hermione'].

Omnpenenute hyHKINIO reHepaTopa get _odds, KoTopas BO3BpAIaeT YeTHbIE YUCJIA U3
Jmarnasona range(10). McnonbayiiTe ki for, yToObl HANTH U BBIBECTU TPETHE BO3-
BpallleHHOE 3HAUYCHUE.

OmnpenennTe fexopatop test, KOTOPIN BBIBOAUT CTPOKY 'start', KOTma BbI3bIBAETCS
dbyHKIMg, 1 cTpoKy 'end’, Korma (GYHKIH 3aBepIIaeT CBOo padoTy.

OmpenenuTe UCKIOYeHNE, KOTOPoe HazbiBaeTcs OopsException. Crenepupyiite ero,
4TOOBI YBU/IETD, YTO TPOMB0M/ET. 3aTEM HAIIUIIITE KO/, IO3BOJISIONIIIA OIMAaTh 3TO
HCKJIIOYEHME U BBIBECTU CTPOKY 'Caught an oops'.

W cnonpayiite GyHKIMIO Z1p(), 4TOOBI CO34ATh CI0BAPh MOVies, KOTOPBII 00be i HsI-
eT B apbl 3T ciiucku: titles =['Creature of Habit', 'Crewel Fate'Jmplots=["Anun
turns into amonster', 'Ahaunted yarn shop'].



Py Boxes:
MOAYJ1M, NaKeTbl
M NporpaMmbl

Bb1 yke MPOIIUIH My Th OT BCTPOEHHBIX THIOB IAHHBIX 10 CO3IAHNUS H0JIee KPYITHBIX CTPYK-
TYP JaHHBIX ¥ Ko/1a. B aT0#1 r1aBe Bbl HAKOHeI /10iijieTe /10 CaMOro IVIaBHOTO M HAyYHUTeCh
[UCaTh PeATMCTHYHBIE U 00beMHbIe IporpaMMbl Ha Python.

OTaenbHbIe NporpamMMbl

[lo 9TOTO MOMEHTA BBI TUCAJTH U 3AITyCKAJIH C TOMOIIBIO MHTEPAKTUBHOTO WHTEPITPETa-
topa Python ¢parmentsr koja Bpojie cieyorero:

>>> print("This interactive snippet works.™")
This interactive snippet works.

Temnepn cozmaanm Baiy 1mepByIo OT/e/bHYIO mporpammy. Cosalite daii moj Ha-
3BaHMeM testl.py, comepKaluil CIeayIonyio CTPOKY Ko/a:

print("This standalone program works!")

OGparuTe BHUMaHNE Ha OTCYTCTBUE CHMBOJIOB >>>, TIepe/l BAMHU JIIIIb OJHA CTPOKA
Koza. YOeauTech, uTo mmepes print HeT mpobesios.

Ecsmi BoI paboTaete ¢ Python ¢ HOMOIIbIO TEKCTOBON KOHCOJIH UJIM OKHA TEPMUHAJIA,
BBeUTE MM Balieil mporpamMMbl Python, a sarem — nms daiiia:

$ python testl.py
This standalone program works!

Bbl MOXeTe coxpaHuUTb Bce dparMeHTbl KoAa, KOTopble BCTpeyatoTcs B KHUre, B caisbl
M 3anyCcTUTb UX HEMOCPEACTBEHHO. ECin Bbl KONUpyeTe MX BMECTO TOro, YTobbl HabupaTtb
BpYUYHYto, y6eanTechb, YTo yaanuam Bce CUMBObI >>> U ..., @ TaKXXe 3aBepLUatoLnii CMMBO
npobena.
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ApryMmeHTbl KOMaHQHOMW CTPOKM

Coapaiite aiin test2.py, KOTOPbII COMEPIKUT JIBE CIEYIONINE CTPOKU:

import sys
print('Program arguments:', sys.argv)

Teneps ucrosb3yiite cBoto Beperio Python, uro6er samyctuts aTy mporpammy. Bot Tak
MOJKET BBITJISIZIETh OKHO TEDMUHAJIA B OllepalluOHHbIX cucTemMax Linux wim Mac OS X,
HCIIOJIb3YOIee CTAHAAPTHYIO IPOrpaMMy 000JI0UKH:

$ python test2.py

Program arguments: ['test2.py"']

$ python test2.py tra la la

Program arguments: ['test2.py', 'tra', 'la', 'la']

Moaynu n onepaTtop import

Mbri cobupaemcst iepeiiTi Ha HOBBIH yPOBEHb — CO3/IaHNE U UCTIOTb30BaHIe Kofia boree
yeM u3 01HOTO (haiina. Modyv — ato Beero Jjiuiib daiir, copep:xaruii kox Python.

TekcT 3TN KHUTYM OPraHU30BaH B HEPAPXUIO: CIIOBA, TIPEJIOKEHNUST, A03a1IbI U TJIABDL.
B mpoTuBHOM carydae OH cTas Obl HEYUTAEMBIM CITYCTST TTAPy CTPAHUIL Y KO NMEETCST
no06Hast OPraHU3aIMs: THITBI JAHHBIX TOXO0KU HA CJIOBA, OMIEPATOPbI ¥ BHIPASKEHUS —
9TO MPETIOKEH ST, (HYHKITUI — 9TO aB3aIlbl, & MOLYJIH — 3TO TIaBbl. [IPOIOIKY aHATO-
TUIO: KOTJIAa s TOBOPIO, UTO 4TO-TO Gy/1eT H0iee MoApoOHO PacCMOTPEHO B TIaBe 8, B 11Po-
TPaMMHUPOBAHNH 3TO OBLITO GBI TIOXOJKE HA OTCHLIKY K KOJIY APYTOTO MO JIS.

MuI ceplmaemMest Ha KOJ APYTHX MOAYJIEH ¢ oMoIIbio ortepatopa import. OHO 03Bo-
JIgeT TOJIYYUTD OCTYII K KOy U TIePEMEHHBIM 3TOTO MOJLYJIS U3 Balllel TPOrPaMMBl.

UMmnopTupyem mMmoay’sib

[IpocTeitmnii BapraHT UCIIOIB30BAHMS OllepaTopa import BBITJISUT Kak import mogyss,
e Mogysib — 910 uMst Apyroro daiina Python 6es pacumpenus . py. Cumyaupyem pabo-
Ty METEOCTAHIINHU U BbIBE/IEM Ha AKPaH OTueT o 1morozie. OCHOBHAS MPOTrpaMMa BBIBEIET
Ha 9KpaH OTYET, a OT/IETbHBIN MOJIYJIb, COAEPKAITUI OHY (DYHKITNIO, BEDHET OTTMCAHUE
MOTO/IBI, KOTOPOE OY/IET MCIIOIb30BAHO B OTYETE.

OcHoBHas TPOrpaMMa BBITJISIUT Tak (Ha30BeM ee weatherman.py):
import report

description = report.get description()
print("Today's weather:", description)

A ee mopyaib (report.py) — Tak:

def get description(): # cmoTpuTe CTPOKY NOKYMEHTaLUM
"""Return random weather, just like the pros
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from random import choice
possibilities = ['rain', 'snow', 'sleet', 'fog', 'sun', 'who knows']
return choice(possibilities)

Ecsmi BoI moMecTuTe 006a atux aityia B o Katajuor u ykaxere Python samycrurs
(aiir weatherman . py B KauecTBe OCHOBHOI IIPOrPaMMBbl, OH OOPATUTCST K MOJLYJIIO report
u 3armycTut ero pyaknuio get description(). Mbr Hanucanu 3Ty Bepcuio GyHKITUN
get_description() Tak, 4To6bI OHA BO3BpAIIAIa CIYIANHYIO CTPOKY U3 CIIUCKA, KOTOPYIO
BbIBE/IET Ha 9KpaH OCHOBHAA IIPOrpaMma:

$ python weatherman.py
Today's weather: who knows
$ python weatherman.py
Today's weather: sun

$ python weatherman.py
Today's weather: sleet

M1 ncriosb3oBasiu oriepaTop import B AByX MecTax.
O B ocHoBHOI niporpamme weatherman.py, UMIIOPTUPYEeMO MOLyJieM report.

O B daiine momyas report.py dynknus get description() mmmoprupyet GhyHKIIHIIO
choice us crangapraoro mozyJist Python random.

MpbI TaksKe UCITOJIH30BAINA ATH OnepaTopbl IBYMS Pa3HbIMU crocobamu.

O OcHoBHast TporpamMmma Jiejiajia Bbi3oB import report u 3atem BbI3bIBasia (YHKIIHIO
report.get_description().

O ODyukiusa get_description() u3 MozayJist report.py coaepKUT BbI30BbI from random
import choice u choice(possibilities).

B mepBoMm ciryyae MbI IMITIOPTUPOBAIN MOJYJh report mMeJuKoM, TPU 3TOM HaM
HY3KHO ObLI0 106aBUTh IpeduKe report ., uToObl BhI3BaTh GYHKINIO get_description().
[Tocne aToro ornepatopa import Bce copep;kumoe dhaiisa report . py CTaHOBUTCS JIOCTYTTHBIM
OCHOBHOM TIpoTpamme, HYKHO JIUIIb CTaBUTD TIepejl UMEHEM BBI3bIBAEMON (hyHKITMHT
npeduxc report.. IlyreM yrouHeHUs COAEPKUMOIO MOAYJISL € IIOMOIIBIO €r0 UMEHHU
MBI u3beraeM BO3SHUKHOBEHWS 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 HaX0iMcd BHYTPU (DYHKIIMK U 3HAEM, UTO CYTIECTBYET TOJIb-
KO o/iHa (DyHKITHS ¢ UMeHeM choice, ToaToMy UMIIOpTHUPYeM (dyHKIUIO choice() Hemo-
CPEICTBEHHO 13 MOyJist random. Mbl MoTsin Obl HAMCATh (BYHKIMIO KaK CJASTYIOMIHiT
CHUIITIET, KOTOPBIl BO3BpalllaeT CJay4ailHblil pe3ysbTaT:

def get description():
import random
possibilities = ['rain', 'snow', 'sleet', 'fog
return random.choice(possibilities)

' 1

sun', 'who knows']

Kax v i7ist MHOTHX IPYTUX ACTIEKTOB ITPOTPAMMUPOBAHIST, BRIOUPAIITE CTUIIb, KOTOPBII
KakeTcst BaM Haubosiee mpo3padHbiM. VIMst (QyHKIMM, Tepe] KOTOPBIM CTOUT UM MOJLY -
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st (random. choice), mcmonp3oBaTh Ge3omacHee, OTHAKO U3-3a ITOTO TIPUIETCS HAOUPaTh
HEMHOTO GOJIbIIE TEKCTA.

ITH NpuMepsl IpuMeHenus dhyHkimu get description() mpomeMoHCTpUpPOBAIN
BapUaHTbI TOI'O, YTO MOKHO UMIIOPTUPOBATH, HO HE [IOKA3aJIH, IA€ CJIeLYET BbIIIOJIHATD
UMIIOPTUPOBAHKE, — B HUX 1Mport BBI3bIBAJICS U3HYTPU (DYHKIMU. Mbl MOTJIH ObI MIM-
TTOPTUPOBATH random U3 pyToit (hyHKITNN:

>>> import random

>>> def get description():
possibilities = ['rain', 'snow', 'sleet', 'fog', 'sun', 'who knows']
return random.choice(possibilities)

>>> get description()
‘who knows'

>>> get_description()
‘rain’

Bawm cireqryeT paccMoTpeTh BOBMOKHOCTh UMIIOPTHUPOBATH KO/ BHE (DYHKITUU, €CITH
UMIIOPTUPYEMBII KO MOKET ObITh UCIIOJIb30BaH (0JIee OIHOIO pasa, U U3HY TP (DYHKLIUH,
€CJIM Bbl 3HA€eTe, YTO UCIIOJIb30BaHUE KOJa 6y/:[eT orpanndeno. Hexkoropbie yiiou mpej-
[OYKTAIOT Pa3MeIlaTh BCe OIlepaTopbl iMport B BepxHeii yactu (aiiia, 4To0bl SBHO 060-
3HAYUTD BCe 3aBUCUMOCTU 1X Koza. O6a BapuanTa paboTalor.

UMmnopTupyem moaysb
C APYrMM UMEeHeM

B marmeir ocHOBHOT TporpamMme weatherman. py MBI iesianu BeI3oB import report. Ho uto,
€CJIM y Bac €CTh JAPYTOi MOIYJIb C TAKKM 7K€ IMEHEM WJIK BbI XOTHUTE UCII0JIb30BaTh GoJiee
KOPOTKOE MJIM TTPOCTOe MMs? B Tako#l cuTyaruu MosKeTe BBITIOJHUTh UMITOPT C T10-
MOIIBIO 7cesdonuma. VIcIonbp3yem MceBIOHIM Wr

import report as wr
description = wr.get _description()
print("Today's weather:", description)

UMnopTupyeM T0/1bKO
camMmoe HeobxoguMmoe

C nomorisio Python Ber MOskeTe MMIIOPTHPOBATH OJHY MM HECKOJIBKO YacTeil MOJLYJIS.
Kamaaﬂ YaCTb MOJKET COXPaHUTHb CBOE OPUTUHAJIbHOE UM, NJIN K€ Bbl MOJKETE /1aTh en
alias. [lns navana ummnoprupyem dbynakiuio get description() uz momysis report ¢ 1o-
MOITIBIO €TO OPUTHUHAJIBHOTO MMCHU!

from report import get description

description = get description()
print("Today's weather:", description)
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Tenepp mMmopTHpyem 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 wuiier daiiner 1 ummnopra? OH UCIOJIB3YET CIIUCOK UMEH KATAJIOTOB
u ZI1P-apxuB, XpaHAMUICS B CTAHAAPTHOM MOJyJIe SyS, Kak mepeMeHHyto path. Ber mo-
JKeTe TMOJMYUNTD TOCTYT K 9TOMY CITUCKY W U3MEHUTDH €r0. BOT Tak BBITJIS/INT 3HAUEHNE
nepeMeHHoM sys.path B Python 3.3 B Moeii Bepcun onepaiinorHoii 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 Hayasie BbIBOJA COAEPKUT B cebe CTPOKY ' ', KOTOpast CUMBOJIM3UPY-
eT Tekymuil Katajaor. Ecim cTpoka ' ' HaxoauTcst mepBoil B sys.path, Python cHauyama
BBITIOJIHUAT TIOMCK B TEKYIIEM KaTajore, KOrja Bbl IONPoOyere 4TO-TO UMIOPTUPOBATH:
import report BBITJIAAUT Kak report.py.

Byner ucrionb3oBas 1mepBblii HAMIEHHBIN MOLYJTh. ITO O3HAYAET, YTO, ECJIH BbI OTTpe-
JieJInTe MOJIYJIb ¢ MMeHeM random 1 oH OyzeT HaiiJieH PaHblle OPUIHMHAIBHOIO MOLYJIS,
BbI HE MOJIyYNTE JOCTYII K CTaHAapTHON 6ubinoreke random.

MakeTsbl

Mbl niepenuin oT OTAEJbHBIX CTPOK KOJA K (QPYHKIIUAM, OT/I€bHBIM IIPOTPAMMaM U MO-
JIYJISIM, PACTIOJIaTAROIIMMCS B OIHOU Tarike. IToOBI ¢IeIaTh ellle OfIMH II1ar, Bl MOJKETe
OPraHu30BaTh MOJYJIU B Hepapxun (pailsioB, KOTOpble Ha3bIBAIOTCS NAKEMAMU.

Bo3moxHO, HaM HY’KHBI pa3Hble TUIIBI ITPOTHO30B MTOTO/IbI: HA CJEAYIONNH /1eHb
U CJeAYIONLYIO Hezleso. B kadecTBe 0/{HOTO U3 BAPUAHTOB MBI MOXKEM CO3/1aTh IaIlKy
C UMEHEM Sources, a BHYTpU Hee — JiBa MoyJist: daily.py u weekly.py. Kaskabrit uz nux
conepxut dyakiuo forecast. Bepcust Ha Kax/Ibril IeHh BO3BPAIAE€T CTPOKY, & BEPCHS
Ha KA1y HeJleI0 — CIIMCOK U3 CEMU CTPOK.

PaccMOTpUM OCHOBHYO TIporpaMmy u iBa Moy ist. ((DyHKIms enumerate () pasonsa-
€T CITUCOK HAa YaCTW W OTIPABJSET KaXk/BIH 9IeMEHT crucka B Uk for, 1ob6aBiss
K KQ)KJIOMY 9JIEMEHTY YUCJIO B Ka4eCTBe HEOOIBIIOTO OOHYCA. )
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OcnoBHast mporpamMma — 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 marike sources BaM MOHaZ00UTCsI UMETh KOe-4To eliie — (aii ¢ uMereM __init_ .py.
O MoskeT 6BITD Ty CThIM, HO Python oH HysKkeH 1151 TOTO, 4TO6B CYUTATH MAITKY, KOTOPAs
€TO0 COJIEPKUT, MAKETOM.

3armycTite OCHOBHYIO TPOTpaMmy weather . py, 4TOOBI YBUETD, YTO TPOU3OHIET:

$ python weather.py

Daily forecast: like yesterday
Weekly forecast:

snow

more Snow

sleet

freezing rain

rain

fog

hail

~N o O B~ W N

CranpapTHas 6ubnuorteka Python

OnHO U3 OCHOBHBIX IIpeuMylecTB Python sakiouaercs B ToM, 4TO y HEro ecTh co0-
CTBEHHBIN «3alac MOIHOCTH» — OOJIbllas cTanAapTHas 6uOIMoTeKa MOy JIel, KOTO-
pble BBITTOJHIIOT MHOKECTBO MOJIE3HBIX 3a/la4 M PACIOJNATalOTCS OTAEIBHO APYT OT
Apyra, uToObI M30exKaTh paspacTanus sapa a3bika. Korma Bbl coOupaerech mucaTh Ko,
3a9aCTyI0 CHAYaIa CTOUT IIPOBEPUTD, CYNIECTBYET JIM CTAHAAPTHBIA MOJLYJIb, KOTOPBIiL
yIKe JIeJIaeT TO, UTO Bbl XOTHUTE. Y AUBUTEIbHO, KAK 4acTO Bbl Oy/ieTe BCTPEYaTh HTH
HeOOJIBINNE JKEMUYKUHBL B cTaHAapTHON Oubsmoreke. Python Takske npegocrasisier
ABTOPUTETHYIO JOKYMEHTALIO JIJIsk MOZYJIell HApsSIy ¢ PYKOBOACTBOM JJIS [I0JIb30-
BareJeii (http://docs.python.org/3/library). Caiit [Jara Xemnmana (Doug Hellmann)
Python Module of the Week (http://bit.ly/py-motw) u ero xuura The Python Standard



148 nasa 5. Py Boxes: MOAy/W, NaKeTbl 1 MPOrpaMMbl

Library by Example («Crangaprhas 6ubaoreka Python B mpumepax» ), BbIIIylieHHAs
usnaresberBoM Addison-Wesley Professional, Takske sIBJASIIOTCST OU€Hb MTOJIE3HBIMU PY -
KOBOJICTBAMU.

B cutetytomnux riaBax KHUTH IIOKa3aHO MHOKECTBO CTAHIAPTHBIX MOJLYJIET, KOTOPbIE
npeHasHaveHbl 171 pabothl ¢ CeTbio, cucteMaMu, 6azaMu IAHHBIX | T. /1. B aTOM pas-
JieJie st TIOTOBOPIO O CTAHAAPTHBIX MOJYJISAX, KOTOPbIe MMEIOT GoJsiee 00Ine BapruaHThl
UCIIOJIb30BAHYSI.

O6paboTKa OTCYTCTBYHOLUMX KJTHOUEHN
c nomowibio hpyHkuun setdefault()
n defaultdict()

Bol yxe BUziesin, 4TO MOMBITKA MOJIYYUTD TOCTYII K CJIOBAPIO € TIOMOIIIBIO HECYIeCTBY-
IOIIETO KJTIoua TeHepupyeT uckiiodenre. Mcrnonb3oBanne pyHkimum ciaoBaps get () jjist
TOTO, YTOOBI BEPHYTH 3HAYECHKE TI0 YMOTIAHIIO, TOMOTAET ITOTO U36EKAT.

Oyuknms setdefault() moxoska Ha GYHKIHMIO get (), HO OHA TakKe PUCBANBAET
9JIEMEHT CJIOBAPIO, €CJIN 33/IaHHbII KJII0Y OTCYTCTBYET:

>>> periodic_table = {'Hydrogen': 1, 'Helium': 2}
>>> print(periodic_table)
{"HeTium": 2, 'Hydrogen': 1}

Ecam xmoua CIII€ HET B CJIOBApeE, 6y,ZIET MCITOJIb30BaHO HOBOE 3HaY€HUME:

>>> carbon = periodic_table.setdefault('Carbon', 12)
>>> carbon

12

>>> periodic_table

{"HeTlium": 2, 'Carbon': 12, 'Hydrogen': 1}

Ecim mb1 ibiTaemcst IIPpUCBOUTD JIPYTrOo€ 3HAYCHHE 110 YMOJTYaHNIO YK€ CYHIECTBY-
o1emMy KJiIouy, 6y]I€T BO3BpallleHO OPUTMHAJIbHOEC 3HAYCHNEC 1 HUYTO HE USMEHUTCA:

>>> helium = periodic_table.setdefault('Helium', 947)
>>> helium

2

>>> periodic_table

{"HeTium": 2, 'Carbon': 12, 'Hydrogen': 1}

Oyukmms defaultdict() moxoxka Ha MPeAbIAYILYIO, HO OHA OMPEAETISAET 3HAYCHIE
110 YMOJIYAHUIO /LIS HOBBIX KJIIoYell 3apatiee, IIPU CO3/[aHuHU cI10Baps. B aToM mpumepe Mbl
nepegaeM GyHKINIO int, KoTOpast Oy/IeT BHI3bIBATHCS Kak int (), U BO3BpalaeM 3Have-
nue 0:

>>> from collections import defaultdict
>>> periodic_table = defaultdict(int)
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Termeps mo6oe OTCYTCTBYOIEE 3HAYCHIE OYET 3aMEHIATHCS TIeTbIM yrcoM (int) 0:

>>> periodic_table[ 'Hydrogen'] = 1

>>> periodic_table['Lead']

0

>>> periodic_table

defaultdict(<class "int'>, {'Lead': 0, 'Hydrogen': 1})

Aprymentom defaultdict () aBagercs ¢yHKINA, BO3Bpallaioias 3HadyeHue, KoTopoe
GyZIeT MPUCBOEHO OTCYTCTBYIONIEMY KTio4y. B caemytomiem mpumepe hyHkImsino_idea()
OyeT BBI3BIBATHCST BCSIKUIL Pas, KOT/la HYKHO BEPHYTH 3HAUEHHE:

>>> 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?"'

Boi Mozkete nctosnb3oBath dyukimu int(), 1ist() wim dict(), 40O BO3BpAIIATH
IyCcThle 3HAUEHUS 110 yMoJrdaHuio: int () Bo3zBpamiaet 0, 11st() Bo3BpamaeT mycToi cIm-
cok ([]) m dict() BosBpaiaer mmycroit caoBaps ({}). Ecan Bbl onycTuTe aprymMenr, uc-
XOJ[HOE 3HAUEHUE HOBOTO KJII0Ua OyieT paBHO None.

KcraTu, BbI MOKeTe NCTOMB30BaTD |ambda /I7ist TOTOo, UTO6BI OTIPEAETUTD (hYHKITHIO TTO
YMOJTYAHUIO U3HYTPU BbI30BA:

>>> pestiary = defaultdict(lambda: 'Huh?')
>>> pestiary['E']
"Huh?'

IMpumenenue int — 910 OfMH U3 clOCOOOB CO3/aTh Ball COOCTBEHHDBINA MPU-
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 GblI OOBIYHBIM CJIOBapeM, a He
defaultdict, Python rerepupoBas 6bl HCKIIOUEHNE BCIKUI Pas, KOT/Ia Gbl MBI ITBITATUCH

YBEJIMYKTD dJ1eMeHT cioBapst food_counter[ food], HOCKOJIBbKY OH ObLI Obl He MHIIIAAJIN-
3uposan. Ham moHago6mmocs 61 cienaTh IOMOTHUTETBHYIO PAOOTY, KaK TTOKA3aHO 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
c noMmoubro pyHkumun Counter()

Ecin TOBOPUTDH O CUHETUYHKAX, TO B CTaHI[apTHOf/JI 6ubIMoTeKe UMeeTcs CUYETUHK, KOTOprfI
pemiaeT 3a/1a49y, MMoKa3aHHYIO B IIPE/AbIAYIIEM IIPUMEDPE, 1 JTaKe 60JIbIIE:

>>> from collections import Counter

>>> preakfast = ['spam', 'spam', 'eggs'., 'spam']
>>> preakfast_counter = Counter(breakfast)

>>> preakfast_counter

Counter({'spam': 3, 'eggs': 1})

Oynkiwsa most_common() Bo3BpalaeT BCEe 9JIeMEHThI B yOBIBAIOIIEM MTOPSIKE WIH
JIMIID T€ DJIEMEHTHI, KOJIMUECTBO KOTOPbIX OOJIbIIe, YeM 3aJaHHbII apryMeHT count:

>>> breakfast_counter.most_common()
[('spam', 3), ('eggs', 1)1

>>> preakfast_counter.most_common(1)
[('spam', 3)]

CuerTynkn MOKHO 00beUHATD. [/ Havyala CHOBA B3TJISTHEM Ha COAEPKUMOE
breakfast_counter:

>>> preakfast_counter
>>> Counter({'spam': 3, 'eggs': 1})
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Tenepb MbI CO3/1a/IUM HOBBII CITIMCOK, KOTOPBIH HasbIBaeTcs lunch, U CYETYUK, KOTO-
pBIif Ha3pIBaeTcst lunch_counter:
>>> Tunch = ['eggs', 'eggs', ‘'bacon']
>>> lunch_counter = Counter(Tunch)

>>> lunch_counter
Counter({'eggs': 2, 'bacon': 1})

CYeTuynKn MOKHO 0OOBEIMHUTH C TIOMOIIBIO OTIEPAaTOPA +:
>>> preakfast_counter + Tunch_counter
Counter({'spam': 3, 'eggs': 3, 'bacon': 1})
KaK BbI MOJKETE J0TaaThbCA, CHCTYMKN MOJKHO BbIYUTATDh APYT U3 Apyra C TOMOIIbIO
omeparopa -. Yto MbI Gy/IeM eCTh Ha 3aBTPakK, HO He Ha 06e/?
>>> preakfast_counter — Tunch_counter
Counter({'spam': 3})
O’keil, Terepb y3HAEM, 4TO MbI MOKEM CheCTh Ha 00€]l, HO He MOKEM Ha 3aBTPak:

>>> lunch_counter — breakfast counter
Counter({'bacon': 1, 'eggs': 1})

IIo ananmorum ¢ MHOJKeCTBaMMH, IIOKa3aHHbIMU B I'JIaB€ 4, BbI MOJKETE ITIOJIYYUTDb O6HH/I€
JJIEMEHTHBI C ITIOMOIIbIO Oll€paTOpa IepeceyeHmsd &:

>>> preakfast _counter & Tunch_counter
Counter({'eggs"': 1})

B pesysbTate nepeceueHmst ObLT MOJTyUeH 00Tt 31eMeHT (' e9gs ') ¢ HUBKUM 3Haue-
HUEM CYETUNKA. ITO UMEET CMBICJI: HA 3aBTPAK Y HAC OBLIIO TOJBKO OIHO STUI[0, TOITOMY
YKa3aHHOE KOJIMYECTBO ABJISAETCS OOIUM.

HakoHert, BbI MOJKeTe TIOJIYIUTh BCE 3JIEMEHTBI C TIOMOIIIBIO OTIlepaTopa 00beInHe-
HUA |:
>>> preakfast _counter | Tunch_counter
Counter({'spam': 3, 'eggs': 2, 'bacon': 1})

DJIeMeHT 'eggs' cHOBa OKasaJIcs OOINM /711 0O0MX CYETUYNKOB. B oT/im4ue ot cJ1o-
sKeHust 00beIMHEHNe He CKJIabIBAET CUETYMKH, a BBIOMPAET TOT, KOTOPbII UMeeT Hau-
Oouiblilee 3HAYEHUE.

ynopsaouvBaeM Mo KJovy
¢ nomouybro OrderedDict()

Mruorue IIPUMEPDI KO/Ia, ITOKa3aHHbIE B IIEPBLIX I'/laBaX ATOM KHUTH, IEMOHCTPUPYIOT, YTO
TTOPA/IOK KJTIOYel B CJIOBape€ HEJNMb3A IPEACKa3aTh: BbI MOJKETE ZIO6aBI/ITb B OIIpeZIeICHHOM
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HopsijiKe KJIoun a, b u ¢, Ho pyHKIuA keys () BepHeT peaysabraT "c. a. b". Paccmorpum
MOIU(DUITMPOBAHHBIH TPUMep U3 IJ1aBbl 1:
>>> quotes = {

Moe': 'A wise guy. huh?"',
"Larry': "Ow!",
"Curly": "Nyuk nyuk!",

1

>>> for stooge in quotes:

print(stooge)

Larry

Curly

Moe

Caioapb OrderedDict () saltoMUHAET HOPSIAOK, B KOTOPOM A00ABJISICH KIIIOUH, 1 BO3-
BpalIlaeT UX B TOM jKe MOPSI/IKE ¢ MOMOIIbI0 uteparopa. ITorpobyem cosmath OrderedDict
U3 TIOCTIeIOBATETbHOCTU KOPTEXKel BU/Ia «KJTI0U — 3HAUYEHUEY:

>>> 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 + ouepepb == deque

deque (ITPOU3BHOCUTCS KaK «JI9K» ) — ATO JBYXCTOPOHHSISI OU€PE/lb, KOTOPAsi UMEET BO3-
MOKHOCTH cTeka 1 odepean. OHa 10J1e3Ha, KOTa Bbl XOTUTE 100aBUTh U yAAIUTh
9JIEMEHTBI ¢ JII0O0ro KOHIIA [0C/Ie[0BaTeIbHOCTU. B ciepyioneM npumepe Mbl OyeM
JBUTATHCsI ¢ 000UX KOHIIOB CJIOBA K €r0 CepeinHe, 4TOOBI YBUIETD, SIBJISIETCS JIK OHO
nasmaapomom. Dyuxiws popleft() yaanser KpaitHUil cieBa ajieMeHT deque 1 BO3Bpa-
maet ero, GyHKIM pop( ) yrajseT KpallHWii cIipaBa aJIeMeHT 1 Bo3BparaeT ero. Bmecre
OHU JIBUTAIOTCS ¢ KOHIIOB CJIOBA K ero cepennte. Pabora Gyer IpoaossKaThes 10 TexX
0P, IOKa KpaiiHue CMMBOJIBI COBIALAIOT U [TOKA He OyAEeT 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 BOCTIOMTB30BAJICST ITUM TIPUMEPOM, UTOOBI GBITO TIPOITIE TPOUILTIOCTPUPOBATH Pa-
6oty deque. Ectit BBI IeHCTBUTENHLHO XOTHUTE CO3ATh TIPOTPAMMY, KOTOPAsT OTIPEIENSIET
MAJMHPOMBI, TOPA3/Io MpoIie ObIIO OBl CPAaBHUBATH CTPOKY C €€ KOIHEll, BHIBEPHYTOI
HausHaHKy. B Python crpokoBoii dyHKIMN reverse() He CYIIECTBYET, HO MOKHO 00-
PaTUTH CTPOKY € MOMOIIBIO Pa3OMEHMs], KaK MOKa3aHO 3/1€Ch

>>> def another palindrome(word):
return word == word[::-1]

>>> another_palindrome('radar")
True

>>> gnother_palindrome('halibut")
False

UTepupyeM no CTpyKTypaMm Koaa
c nomouublo itertools

itertools comepskut ocobbie hyHKIMKM uTepaTopa. Kaskias us HUX Bo3BpalaeT ojiuH
9JIEMEHT IIPU Ka’K/IOM BbI30Be U3 IIUKJIa TOr .. in 1 3allOMUHAET CBOE COCTOSHUE MEK/LY
BbI3OBAMU.

Dyukiwst chain() TPOXOAUT MO CBOUM apryMEHTaM, KaK eCJIi Obl OHM OBLITN €[HHBIM
uTepaberbHBIM 00 BEKTOM:

>>> jmport itertools
>>> for item in itertools.chain([1, 2], ['a', 'b']):
print(item)

O o N
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Oynkiws cycle() sBaseTcst GeCKOHEUHBIM UTEPATOPOM, MTPOXO/AIINM B ITUKJIE 1O
CBOWM apTyMEHTaM:

>>> import itertools
>>> for item in itertools.cycle([1l, 2]):
print(item)

N = N

LHAT L
(DyHKI_[I/IH accumulate() mopcunTHIBAET HAKOIJIEHHbIE 3HaueHusd. [1o YMOJIYaHUIO OHa
BBICHUTBIBACT CYMMY:

>>> jmport itertools
>>> for item in itertools.accumulate([1, 2, 3. 41):
print(item)

1
3
6
10

B xauectBe BTOporo aprymenTa (yHkinm accumulate() BBI MOXKeTe TIepeaaTh QyHK-
110, U OHa Oy/IeT NCIOMB30BaHa BMeCTO ciroxkemHst. DyHKIN T0/KHA TPUHUMAT /1BA
apryMeHTa M BO3BpallaTh O/HO 3HaueHue. B aToM 1puMepe BbICUNTBHIBAETCS IIPOU3BE-
JIeHNe:

>>> import itertools
>>> def multiply(a, b):
return a * b

>>> for item in itertools.accumulate([1, 2, 3, 41, multiply):
print(item)

1
2
6
24

MomyJib itertools nmeer ee MHOTO (YHKITUH, OH U3BECTEH OJIaroapsi OmpeiesieH-
HBIM KOMOMHAIMAM U IPeoOpasoBaHusaM, KOTOPble MOTYT COXPAHUTh Ky4y BPEMEHH,
€CJIV B HUX TTOSIBUTCST HEOOXOAUMOCTb.
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BbiBOAMM faHHbIE Ha 3KpaH KpacuBoO
¢ noMmoubro pyHkuuun pprint()

Bce namm npumepst ncnonb3oBaau GyHKIMIO print() (MM IpocTo UMs epeMeHHO’
B MHTEPAKTHBHOM HHTEPIIPETATOPE ), YTOOBI BBIBOAUTD MH(MOPMAIINIO Ha SKpaH. MHorma
Pe3ybTaThl 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

>>>

Crapag no6past pyHKIus print () IpoCTO BHIBOAUT BCIO MHGOPMALIUIO:

>>> print(quotes)
OrderedDict([('Moe', "A wise guy, huh?'), ('Larry", "Ow!"), ('Curly', "Nyuk nyuk!')1)

A dynkms pprint () mITaeTcst BBIPOBHATH 3JIEMEHTBI JIJIST Ty Tiell YUTaeMOCTH:

>>> pprint(quotes)

{'Moe": 'A wise guy, huh?",
"Larry': "Ow!",
"Curly': "Nyuk nyuk!"}

Hy>xHO 60nbLue KoAa

Wuoraa B crangapTHoil OMbIMoTeKe HeT HYyKHOM BaM (DYHKIIMOHAIBHOCTU WU Ke
OHa peajin30BaHa He TaK, KaK BaM HYKHO. B 9TOM ciyyae MokeTe BOCIIOJIb30BATbCS
IeJTBIM MUPOM CTOPOHHETO MPOTPAMMHOTO 0OECTIeYeHNUsT C OTKPBITHIM HCXOMHBIM KO-
oM. OTINYHO 3apEKOMEHIOBAH Ce0sT CTIEMYIOTTIE PECYPCDI:

O PyPi (usBectsrii takske kak Cheese Shop («CoIpHBIN MarasuHt» ), OH Ha3BaH B YeCTh
craporo Monty Python skit) (http://bit.ly/py-libex);

O github (https://github.com/Python);
Q readthedocs (https://readthedocs.org/).

Heb6oubiine hparMeHThbl KoJia BbI MOYKETe HallTH 110 apecy http://code.activestate.com/
recipes/langs/python/.

ITouru Bech kox Python mcnonbsyer pyHkim crangapTabix 6ubanorek Python.
Koe-rzie moka3zanbl BHEITHUE TAKETDL: S YIIOMUHAJ requests B riiaBe 1, a B moapaszesie
«3ampenenamu crangapTHolii Oubanorexku: Requests» pasaena « Be6-kinenTsl» riaasbr 9
npusey 6osee mogpobuyto nHhopManumio. B ipunoxkerunu I mokazano, Kak ycTaHABIH-
BaTh CTOPOHHEE MporpaMMHoe obecrieuerre Python, a Takske paccMOTpeHBI OCHOBHBIE
neTanu pa3paboTKu.
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yYnpa>XHeHus

1.

Cospnaiite daiin, KOTOPBII HasbIBaeTCs 200.py. B HeM 00bsBuTe GYHKIUIO hours (),
KOTOpasi BBIBOJUT Ha 3KpaH cTpoKy ' Open 9-5 daily'. lasee ucnonap3yiite uHTEpaK-
TUBHBIN MHTEPITPETATOP, 4TOOBI UMIIOPTUPOBATH MOJLYJIb ZOO U BBI3BATH €70 (DYHKIIUIO
hours().

B mHTEpaKTUBHOM NHTEPITPETATOPE UMITOPTUPYITE MOJTYJIb ZOO IO/ UMeHeM menagerie
1 BBI30BUTE eT0 (hyHKIIMIO hours ().

OcraBasicb B UHTEPIIPETATOPE, UMIIOPTUPYITE HETTOCPEACTBEHHO (DYHKITHIO hours ()
U3 MOJLYJIF ZOO U BBI30OBUTE €e.

Nmmoprupyiite gpyrkmmio hours () mox nMeneM info 1 BEI3OBUTE ee.

CospaiiTe coBapb ¢ UMeHeM Dplain, comepsKaliuii mapsl «KJI0Y — 3HaUeHue» 'a’': 1,
'b':2m 'c':3, a3areM BbIBEJUTE €ro Ha IKPAH.

Cospnaiite OrderedDict ¢ mmeHem fancy U3 map «kJiod — 3HAUEHUE», TPUBEJIEHHBIX
B YIIPaKHEHUH 5, ¥ BBIBEAMTE €ro Ha 9KpaH. VI3MeHUJICS JIN MTOPSIOK KJIoueii?

Cospatite defaultdict ¢ umenem dict of 1ists u nmepenaiite emy aprymenT 11st.
Cospnaiite ciimcok dict_of 1ists['a']u mpucoeqnHUTE K HEMY 3HaYeHHEe 'something
for a' 3a ogHy omnepanuio. BeiBenute Ha axpan dict of Tists['a'].



Oun-on-omn: 06bEeKTbI
M KJ1aCCbl

TauHCcTBEHHBIX 00bEKTOB He ObiBaeT. OHU
TaKUMH ITPOCTO KaXKYTCSI.

Anusabem Hoysn

Bosbmute 00bekT. Caenaiite 4ro-HIUOYIb C HUM.
Jlo6asbre uTo-HUOYAb APYrOe K HEMY.

Jlrcacnep /[xncomnc

K aToOMy MOMEHTY BBI y:Ke TO3HAKOMUIUCH C TAKUMU CTPYKTYPAMU TAHHBIX, KAK CTPOKH
U CJTOBApH, & TAKKE CO CTPYKTYPaMH Koa — (DYHKIIMAMHI U MOLYJIIME. B Texymeit riase
BBI Y3HAETE O MOTB30BATETBCKON CTPYKTYPE MAHHBIX — 006EKMAX.

Y10 Takoe 06 beKTbl

Kak s ymomuHas B riiaBe 2, Bce B Python, ot uucesn 10 Mojysieii, siBisiercst 00beKTaMu.
Opnako Python ckpbiBaeT 6GJIBINYI0 YaCTh IPUHIUIIOB (DYHKIIMOHUPOBAHUST 00BEKTOB
€ TIOMOIIBI0 0cO6OTO CHHTAKCHCA. BbI MOKeTe HammeaTh num = 7, 9TOOBI CO3ATh OOBEKT
Tuna int co sHaueHueM /7, ¥ PUCBOUTD CCBLIIKY HA HETO 110 MMEHU Num. 3arJisibiBaTh
BHYTPb 0OBEKTOB HY3KHO TOJIBKO B CJIydae, eCJid BaM HeOOXOMMO CO3/[aTh COOCTBEHHbII
00DbeKT NI MOAU(DUIIMPOBATD [TOBEEHUE YiKe CYIIeCTBYIONMX 00beKToB. B 9T0i1 riaBe
BBl YBUIUTE, KaK C/IIaTh ¥ TO U JIPYTOE.

OO6BEKT COMEPKUT KaK JaHHbIe ([IepeMeHHbIE, KOTOPbIE HAa3bIBAIOTCS ampubymamu),
Tak 1 Ko/l ((pyHKIIMHU, KOTOPbIe HasbIBatoTCs Memodamu). OH npeacrasiisger coboil yHU-
KQJIbHBIN 9K3eMILISIP KAKOTO-TO KOHKPETHOro TpenMera. Hampumep, 1erouncieHHbiit
06BEKT CO 3HAUEHUEM 7 MOJKET UCTIOJIb30BATH METO/IBI BPOJIE CIIOKEHUS U YMHOKEHUS,
4TO MOKa3aHo B pasjene «Uuciaa» raasel 2. 8 — 910 APYroil 00beKT. ITO 3HAUUT, UTO
CYIIECTBYET KJacc Integer, KoTopomy mpuHazexat o0bekTsr 7 u 8. Ctpokn 'cat’ u 'duck’
TaKIKe SIBJISTIOTCSI 0OBEKTAMHU 1 UMEIOT METO/IBI, ¢ KOTOPBIMHU BbI YK€ 3HAKOMbI, — HAIIPHU-
Mep, capitalize() u replace().

Korpa BbI co3/aere HOBbie 00BEKTHI, KOTOPbIE JI0 BAC HE CO3/[ABAJI HUKTO, BbI JIOJIKHBI
€O31aTh KJIACC, KOTOPBIN IEMOHCTPUPYET UX CONEPIKIUMOE.
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OGBEKTHI MOJKHO CUUTATH CYIECTBUTEIBHBIMI, 2 UX METO/IBI — rtaronaMu. O6bekT
[IPeJICTABIISAET OT/AEJbHYIO Belllb, @ €0 METO/IbI OIIPE/IEISAIOT, KaK OHA B3aUMO/IEHCTBYeT
C IPyTUMHU BelaMu.

B orsmune ot MOyJiel, BBl MOKETE UMETH OJ[HOBPEMEHHO HECKOJBKO OOBEKTOB,
KayK/IBIH M3 KOTOPBIX IMEET PasHble 3HAYeHNsT aTpUOYTOB. OHI SIBSIOTCS CYTIEPCTPYK-
TypaMH JIaHHBIX, B KOTOPbIE ObLI 106aBIEH KOJI.

OnpepenseM Kknacc
C NOMOLLbIO KJIFOUEBOro csioBa class

B rmase 1 st cpaBHIIT 0OBEKT € TIACTMACCOBOI KOpoOKoil. Kiacc moxosx Ha hopmy, U3
KOTOPOIi cozaercst aTa KopoOka. Hampumep, String aBjsgercss BCTPOEHHBIM KJIaCCOM
Python, kotopslii cosmaer cTpokoBbie 00beKTHI Bpoge 'cat' u 'duck'. Python umeer
MHOKECTBO JIPYTMX BCTPOEHHbBIX KJIACCOB, TIO3BOJISIIONINX CO3/IaBATh JIPYTHe CTaH/apT-
HbI€ THUIIbI JAHHBIX, BKJIIOUAs! CIIMCKH, CJIOBAPH 1 T. JI. IT00BI cO3/aTh COOCTBEHHBINA 00b-
ext B Python, Bam cHauama HyKHO OTIPEETUTD KJIACC ¢ TOMOIIIBIO KJIFOUYEBOTO CIOBA
class. PaccMoTpuM TIpOCTOM TTpUMeED.

[TpearoIoKUM, BBl XOTUTE ONPEAEAATh OOBEKThI, KOTOPbIE IIPEACTABJISAIOT HHPOP-
Manuio o Juozasx. Kaxapiii o00beKkT OyaeT IpeIcTaBasaTh 04HOro yenoseka. CHavaja BaMm
HY>KHO OTIPE/IEIUTh KJiace Person B kauectBe (DOPMBbL. B TOC/I€1yIONMX TPUMEPAX MbI T10-
1pobyeM UCI0JIb30BaTh OOJIbIIE BEPCHIA HTOrO KJiacca 110 Mepe IIPOABIKEHNUS OT IIPOCTeli-
IIero KJ1acca K KJ1accy, KOTOPBIH IeHCTBUTEbHO MOSKET JIeJIaTh YTO-TO TTOJIE3HOE.

B niepBbiii pa3 co3mpanum camblil IpOCTON M3 BO3MOXKHBIX KJIACCOB — ITYCTON KJIacc:

>>> class Person():
pass

Kak u B caydae ¢ QyHKIMSIMU, HAM HY;KHO CKa3aTh Pass, YTOObBI TOKA3aTh, YTO 3TOT
kiace myct. Takoe ompesieieHne ABIseTcst He0OXOIMMBIM MUHIMYMOM CO3/IaHusT 00b-
exTa. Bl co3maere 06BhEKT U3 K1acca ¢ TIOMOIIHIO BBI30BA UMEHH KJIACCA TaK, OYTO OHO
SABJISIETCST (DYHKITUEI:

>>> someone = Person()

B arom ciydae Person() cosgaer oTAeNbHbII 00BEKT Kaacca Person u npucBanBaer
ero uMenn someone. Ho Harir kiace Person mycr, moaToMy 0OBEKT SOMeone, KOTOPbIil Mbl
CO31aJI1, TIPOCTO 3aHUMAET MECTO 1 HIYEro He jesiaeT. Bbl HuKoraa e GyieTe OIpenessth
TaKOH KJ1acc, s OKa3bIBal0 €ro TOJIBKO JIJIsE TOTO, YTOOBI HA €T0 OCHOBE CO3/1aTh CJIE/Y-
IOIUIN TTPUMeDP.

[ToripoGyeM cHOBA — B 9TOT pa3 JOOABUM B KJIACC CIIEIMAIbHBIA METOI MHUIAJIH-
damuu _ init
>>> class Person():

def _init_ (self):
pass
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Tax BBITJSAAAT pealbible onpeenenus knaccoB B Python. Cormacen, init_ ()
u self cMOTpsTCst cTpanHo.  init () — aT0 0c0bOe MM METO/TA, KOTOPBIIT MHUTINAH-
3UPYET OT/EJNbHbINA 0OBEKT C TIOMOIIBIO OTIpeiesieHus ero knaccal. Apryment self yka-
3bIBAET Ha caM 00'bEKT.

Korpa Bbl ykaspiBaete  init () B onpeiesieHUH KJIAcca, €ro TePBLIM [1apaMeTpoM
nosken 6bITh 06bekT self. HeemoTpst Ha To uto B Python self we siBisiercst 3apesepBu-
POBAHHBIM CJIOBOM, OHO TIPUMEHSIETCST IOBOJIBHO YacTo. HUKOMY 13 TeX, KTO OyIeT YiTaTh
Balll KOJI 1103:Ke (BKJIoYasd Bac!), He IPUIETCS raJlaTh, YTO Bbl UMEJIU B BUJY, KOT/a
HCIIOJIb30BAJIH CJIOBO Self.

Ho naske B aTOM ciiydae BTOpoe olipe/ieJieHne Kiacca Person cosaer 06bekT, KOTo-
pBIii HUYero He jgemnaeT. Hamra TpeThst MOMBITKA TTOKAXKeT, HACKOJBKO JIETKO CO3/aTh
npoctoii o0bekT B Python. B ator pas Mbl o6aBumM mapamerp name B METOJ[ MHUIIAA-
JU3AIUN:

>>> class Person():
def __init_ (self, name):
self.name = name

>>>

Temepb MbI MOKEM €O3/aTh OOBEKT Kaacca Person, mepeaB CTPOKY JIJIsT HapaMeTpa
name:

>>> hunter = Person('Elmer Fudd')

ITa CTPoKa KoJjia ieJlaeT cieylolee:
O BBINIOJIHSAET MTONCK OTIpeiesIeHNs Kiracea Person;
O uncmanuupyem (Co31aeT) HOBbINA OOBEKT B MAMSITH;

O BbI3BIBAET MeTOM 0OBEKTa __init_, epemaBast TOIBKO UTO CO3MAHHBIN 0OHEKT O/
umeneMm self u apyroit apryment ('Elmer Fudd') B kauecTBe 3HaYeHUs rapaMmerpa
name;

O coxpamsieT B 00beKTe 3HAYEHHE TEPEMENHOIT nane;
O BO3BpAlacT HOBBIH OOBEKT;
O mpukperisier K 00beKTy UM hunter.

ITOT HOBBIN OOBEKT MOXOK Ha JI060IT Apyroil 06bekT Python. Bel Moskere ucmob-
30BaTh €ro Kak 9JIeMeHT CIIMCKA, KOPTeXka, CJI0Bapsl WM MHOXKecTBa. MoskeTe 1iepesarhb
€ro B (DYHKIIMIO KaK apPTyMEHT WJIM BEPHYTD €T0 B KaUecTBe Pe3yJIbTaTa.

Yro HacyeT 3HAYCHUSI Name, KOTopoe Mbl iepeiain? OHo GBIII0 COXPAHEHO KaK aTpH-
6yT 00BexTa. Bor MokeTe TPOYNTATH U 3ATTUCATH €70 HETIOCPEICTBEHHO:

>>> print('The mighty hunter: hunter.name)

The mighty hunter: Elmer Fudd

! Bl BcTpeTrTe MHOKECTBO IPUMEPOB JIBOWHBIX MOuepKuBanuii B uMenax Python.
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[ToMHMTE, BHYTPU OTIPeleJeHusT Kacca Person Bbl MoJyYaeTe A0CTYI K arpudyTy
name ¢ MOMOIIBIO KOHCTpyKuuu self.name. Korga Bbl cosgaere peanbHblii 00bEKT BPOIE
hunter, To cchlIaeTech Ha 3TOT aTprOYT Kak hunter . name.

He o6s13aTesibHO NMETh METO/I __init B ONMMCAHUM KasKAOTO KJIACCA, OH UCTIOJIb3Y-
€TCsl JIJISL TOTO, YTOOBI pas/indaTh 00bEKThHI OHOTO KJIACca.

HacnepoBaHue

MosKeT CIyqrThCs, YTO, THITAsCh PEHIMTh KAKYIO-TO 3a/1auy, BbI OOHAPY/KUTE, 4TO yKe
CYIIECTBYET KITACC, CO3MAAIONNI 0OBEKTHI, KOTOPBIE [ETAIOT MOYTH BCE M3 TOTO, YTO BaM
HY>KHO. UTO BBl MOKeTe TIpenpuHATh? Bbl MokeTe MOAUGUITMPOBATH ATOT CTAPbIN
KJIacC, HO TP 9TOM C/IEJIAETE €TO CJIOKHEEe M MOXKETE CJIOMATh YTO-TO, UTO paHbIIle Pa-
60TaJo.

KoHeuHo, MOJKHO HanmcaTh HOBBIN KJIacC, CKOITMPOBAB M BCTABUB COJIEPKUMOE CTa-
POTo KJacca, a 3aTeM JOTIOJHUTD €T0 HOBBIM KoioM. Ho 9To 3HAYUT, 4TO BaM MPUIETCS
MOJIEPKUBATH GOJBINE KOAa U YaCTH CTAPOTO ¥ HOBOTO KJIACCOB MOTYT GBITH HEMO-
XOKMMU JPYT Ha IpYyTa, [IOCKOJIbKY Tellepb HaXO/AATCS B PA3HbIX MeCTax.

PetierviemM mpo0IIeMbl SIBJSIETCST HACAeJ08aHUe — CO3MAHNE HOBOTO KJIACCa U3 YiKe
CYIIECTBYIOIIETO, KOTOPBIH MPU 3TOM COJEPKUT KaKUE-TO JOMOJHEHUS U U3MEHEHNUS.
ITO OTJIUYHBII CTIOCO0 UCIOIB30BATh KO MOBTOPHO. KOT/1a BBI IPUMEHSIETe HACTIEN0-
BaHNe, HOBBII KJacC MOKET aBTOMATHUECKH HNCMOJIb30BaTh BECh KOJ CTApPOTO KjIacca
U IIPY 9TOM BaM He HY’KHO ero KOIIMPOBaTh.

Bl onipeiesisieTe TOABKO TO, YTO BaM HYKHO I06aBUTH UM U3MEHUTH B HOBOM KJTac-
ce, ¥ 9TOT KOJI IIepeoTIpeiesisieT TIoBeJIeHe cTaporo kiaacca. OpUrnHaIbHBIN KJacc Ha-
3BIBAETCST NPEOKOM, CYNEPKAACCOM WA OA3068bIM KIACCOM, HOBBIN KJIaCC HA3bIBAETCSI
NOMOMKOM, NOOKAACCOM UITH KAACCOM-HACIEOHUKOM. DTH TEPMUHDI B 0OBEKTHO-OPHEH-
THPOBAHHOM MTPOTPAMMHUPOBAHUYT B3aANMO3aMEHSEMBI.

asaiite e uTo-HIOYAb yHaCAeHAyeM. Mbl ONpPEIeSUM MyCTOi KJacc, KOTOPbI
HasbiBaeTcs Car. [lasee onpenennm noaksace kiaacca Car, KOTOpbIil Ha3biBaeTcs Yugo.
Bl onpenesnisiere moikiIace ¢ IOMOIIBIO BCE TOTO e KJI0YEeBOTro caoBa c1ass, HO yKa-
3bIBasi BHYTPU CKOOOK MM POAUTENIbCKOro Kaacca (class Yugo(Car), Kak 1oKasaHo
HIKE):
>>> class Car():

pass

>>> class Yugo(Car):
pass

IIaJIee CO3/1a/INM O0OBEKTEI Ka’K10TO Kjacca:

>>> give me _a_car = Car()
>>> give_me_a yugo = Yugo()
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Kmacc-moToMoK siBJIsieTCsT yTOUHEHHON BepCcHell KJacca-Tpesika; eCliu TOBOPUTh
B Te€PMUHAX 0OBEKTHO-OPUEHTUPOBAHHBIX SI3BIKOB, YUQO siBjsieTcs Car. OObeKT ¢ uMeHeM
give me_a_yugo sIBJISIETCS HK3EMILISIPOM KJiacca YUgo, HO OH TaKsKe HACJIEyeT BCE TO, YTO
MOJKET JiesiaTh kaace Car. B Hamem cirydae kmacest Car u Yugo ToJie3HbI Kak MEPTBOMY
MPUMAPKHU, TI03TOMY MOMPOOYyeM yKas3aTh X HOBBIE OIPEAETEHs], KOTOPbIE A€HCTBU-
TEJTHHO MOTYT YTO-TO C/IETATh:

>>> class Car():
def exclaim(self):
print("I'm a Car!")

>>> class Yugo(Car):
pass

Haxowert, co3iaiiM 1o 0IHOMY 00BEKTY KayKIOTO KJIACCA U BBI30OBEM 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 cpemnas nuuero ocobeHHOro, Kiaacce Yugo yHacJe0Ba1 MmeToz exclaim() kiacca Car.
MaxTuyeckn Kaace YUugo TOBOPUT, UTO OH SIBJISIETCST KJIACCOM Car, 4TO MOKET MTPUBECTH
K Kpu3ucy camootnpeseserus. [locMoTpuM, 9TO MBI MOKEM C 3TUM C/IeaTh.

NMeperpy3ska Metoaa

Kax BbI TOJTbKO UTO YBU/IE/IU, HOBBIH KJIacC HACJELYET BCE, YTO HAXOAUTCS B €TO Kacce-
npezike. /laee BbI yBUANTE, KaK MOSKHO 3aMEHWUTD, UJTH 1epezpy3umny, POAUTETbCKIE Me-
tozbl. Kiace Yugo 1o/KeH Kak-