OAHOCTPOYHUKMH
PYTHON

JTJAKOHUYHBIX U COAEPXATEJIbHBIU KOA

KPUCTUAH MAWUEP




OAHOCTPOYHHUKH
PYTHON

JTJAKOHUYHDBIA U COAEPXATEJIbHBIA KOA

KPUCTUAH MAWEP

pznnTep:

Cankr-NeTep6ypr - Mocksa « MUHCK

2022



BEK 32.973.2-018.1
YK 004.43
M14

Maitep Kpuctuan

M14  OpxocTpounuku Python: nakonuunbil M cogepkatenbHbii kog. — CM6.: MuTep,
2022. — 256 c.: un. — (Cepua «Bubnuoteka nporpammuctar).

ISBN 978-5-4461-2966-9

KpaTkocTh — cecTpa IpOrpamMMUCTa. 3T KHHIA HAyYUT BAC YUTAT U NIMCATS NIAKOHHYHBIC W (YyHK-
LIMOHANbHBIE ONHOCTPOYHNKH. Bbl cMOKeTe crcTeMHO pa3bupath u HOHUMaTh Ko Ha Python, a Takke
IIMCATh BHIPA3UTEIHLHO U KOMIIAKTHO, KAK HACTOAIIMI IKCTepT.

3nech BBl HaieTe MPHEMBI ¥ XHTPOCTH HAMCAHHA KOIa, PETY/ISAPHBIC BBIPAKEHHS, IPUMEPE] HC-
HO/Ib30BaHHs OJHOCTPOYHHKOB B Pa3sIHYHBIX CQepax, a TaKKe MoNesHsle anropurMsl. [onpoGuute
IIOACHEHHA KacalTcA B TOM HMCIIC U BOXXHEHIINX TOHATHI computer science, 4TO IOMOXET BalleMy
POCTy B IPOrpaMMHPOBAHHM U aHATHTHKE.

1 6+ (B cootBeTcTBMM C PeaeparibHbIM 3akoHoM OT 29 gekabps 2010 r. Ne 436-93.)

BBK 32.973.2-018.1
YAK 004.43

Mpasa Ha n3gaHve nomyyetsl No cornawenuio ¢ No Starch Press. Bce npasa 3awmuieHst. Hukakas YyacTe qaHHOM
KHUr1 He MoXeT BbITb BOCTIPOM3BEAEHE B KaKOM Bbl TO HU Bbino dhopMe Be3 NTUCLMEHHOTO paspeLueHns BraaensUes
aBTOPCKWX Npas.

MHdopmaLus, cogepxawiancs B aHHON KHUTe, NONyYeHa N3 MCTOMHMKOB, PacCMaTpUBaeMbIX U3AaTensCTBOM Kak
HagexHble. Tem He MeHee, UMen 8 By BO3MOKHbLIE YENOBEMECKNE UMM TeXHUYECKWe OWNBKM, N3aaTenbCTBO He
MOXET rapaKTMpoBaTh abCoMKTHYK TOYHOCTb M MOMHOTY NPUBOAVMBIX CBEAEHUN 1 HE HECET OTBETCTBEHHOCTY 33
BO3MOXHble OLWMBKY, CBR3aHHbIE C MCNONb30BAHUEM KHUMW. M30aTenbcTao He HeceT OTBETCTBEHHOCTM 38 4OCTYN-
HOCTb MaTepUanoB, CChiNkU Ha KOTOPbLIE Bbl MOXKETE HANTU B 9TOM KHUFe. Ha MOMEHT NOgroTOBKM KHUMM K M3AaHuIo
BCE CCbIMKV HA UHTEPHET-PECYPChi ObiNv AEACTBYOLMMA.

ISBN 978-1718500501 aHrn. © 2020 by Christian Mayer.
Python One-Liners: Write Concise, Eloquent Python Like a Professional,
ISBN 9781718500501, published by No Starch Press inc. 245 8th Street,
San Francisco, California United States 94103

ISBN 978-5-4461-2966-9 © MNepesog Ha pycckuid Asblik OO0 «lporpece kHurax, 2022
© Mapanve Ha pycckom sabike, OO0 «[lMporpecc kHuray, 2022
© Cepws «bubnuorexa nporpammucrar, 2022



OrnasneHue

O6 CBTOPE......ocreeececerecrcrerececremsentareseasenmssnssassenasassasseese SR T8 asb 684 SIS ARSI RE ST 658855 10
O HAYUHOM PEACKTOPE ...cccoorimmicrcniniiiisrteisssssssess s sessss st sssssnssssssssessssansases 11
BAAPOBAPHOCTH ...ttt s bbb e sreas e s e ae s s ensasanns 12
BBEIEGHME ..ot see s s e se s e sas st e s e s e st e atresassassrasest st sassasnesaesasmnsasstenis 14
Mpumep 0AHOCTPOUHUKEA Python.. ...t 15
MpUmeUaHNE OTHOCUTENBHO YAOBOUMTACMOCTH . cuciereeriracrerenrsnsssesnisssssssnasssnnens 16
IINA KOTO 3TO KHUIQ c..oeeceiiieeeeeeceeaeneesesesesssanaesissassasestestsnnestessssansbnsstonsenessnesssnnosssnns 17
Hemy IKHUED BOGC HOY AT ruwssssssse s oo e sss sy i sss sos s (5 oS s Se e s Sy wess 18
UCTOUHMKM AOMNONHUTENBHON MHGOPMUUMM B MHTEPHETE ceenenriienienerineeaees 19
OT MBAATEIBCTBA cou.eceeietrerrcenntseseseeesesiasssssercssssssessssss s tsssesmema e asssanss e e sasasssssssess 20
Tnasa 1. Kpatkas namatka 0o Python ..., 21
OCHOBHBIE CTPYKTYPBI AOHHDBIX cocevreercrisesseresisesssessmesssssssnsssnenssiassssssssmmsesessssssssasesess 21
KOHTEMHEPHBIE CTPYKTYPbI AGHHBIX wovrvieeirireesssessnstessssantninriesissessestsansnssessessessassass 27
YNPOBAAIOWME KOHCTPYKLUMM c.evviviriinsieiensieissesssnssssessssssssstessassasnssssessaranssssnssssnsasss 35
DY HKLM ..ot sss st sse s st sm s s assens 38
TTAMBAA-DYHKLMM -.coerrrrenceecnerseiercseeesse s esssesemasssssssssesisssesmssessestassssessennssssnnsbesssssasens 39
MATOTU FIIOBDE eoeviveeereececervsreee et trasr e seen s e esen st a et sunt st sesasassstobsss s ans s ssmronassenesnnss 39
TnaBa 2. TPIOKM PYthon ...t sssses 41

Mouck cameix BLICOKOOMAAUMBAEMBIX PABOTHMKOB € MOMOLLBIO
CIMCKOBOTO BKJITIOMEHM A oevrvereeeeeiiienennnsenresseeerereessssssssassetssssrasassasasneeneesaessassasessnsinsrenees 42



6 Ornaenenve

Monck MHPOPMATHUBHBIX CA0B € NOMOWBIO CAUCKOBOFO BK/IOUYEHHS .............. 45
YTEHUE POMA...eeeriierieeerrerresrereeerresrenas reeeeeereresteesteateeert e teenrsbeneerentetneabanensenenns 47
NAMBAQ-GYHKUMM M DYHKLMA MO ..eeorreerrrieainrassesnareesssasssersssasssessssssssssesessses 49
M3sneueHue OKpPYXeHUR BXOXKASHUA NOACTPOK € MOMOLILIO CPE3OE............ 52
CoueTaHHE CMMCKOBOrO BKIIOHEHMUA M CPEBOB ..c.unreecceteeeeirnerreeissesstnsnsesasssnanens 56

UcnpasneHne MCNOPUEHHLIX CMMCKOB ¢ MOMOLLLIO
MPUCBAMBUHMA CPEIUM cvoiniiniiiiniieniismsiiniseoisesiesesssssnesesasessosasiesssessessisssssnssssssenss 58

AHO/IM3 AOHHBIX O CEpAeYHOM AEATENBHOCTM C MOMOLUYLIO
KOHKOTEHCOLIAM CITHCKOB ...utvrrririaarsessessassesisssrsssassessssssrarassssasasssssesarsssssssorssessssssssssssasaes 61

[Monck KOMNOHUA, NNATAWMX MEHBLIE MUHUMANBHOMN 3APMAATHI,

C MOMOLULIO BbIPUIKEHUA-TEHEPATOPORE ....cucuerrcmcntrrrrsineasstesenssnentssnesesssssesasasesssasens 64
QopmatrposaHme 6a3 AAHHLIX ¢ MOMOLBLIO GYHKLMM ZiP() oveeeeereenreerrnnrinnns 66
VATOIMM FIIABB ...ccrnveeecriecriniereenne s eessesesssassesassssasssessasssnssssssesssssssssssasessesssersasssensrnanens 69
TRABA 3. HOAYKO O HOHHBIX «.ocvereecienereeicteeeeie et sereenesassesees e ssssessresssssssenebosssensossssssnes 71
MpocTeniime onepaymm ¢ ABYMEPHBIMU MACCUBAMM ...c.covvrrrerrennirnranencsrssessnsens 72

Pabora ¢ maccusamm NumPy: cpesbl, TpaHcamposaHue
W THNIBE BACCEABOB v ousvsssoessisrsssrsssssossvens o s viss (ay oy snss sssms S 8ss sss oS53 AR S Aoy SRS 77

O6Hapy>KeHHe AHOMA/bHBLIX 3HOYEHUN € MOMOLLBIO YCIOBHOIO
MOUCKA MO MACCHMBY, GUALTPAUMM U TPAHCAUPOBAHMA...cconevienreererneaseneersnarens 86

Ounutpauma aBymepHLIx maccueos ¢ nomoubio Bynesa AocTyna
o L 1T ) — 91

OumncTKa KOXAOro i-ro 3NeMeHTA MACCUBA € NOMOILLIO
TPAHCAMPOBAHWA, MPUCBAUBAHMA CPE3Y M UIMEHEHMUA POPMBI ....ccrrerecreraaens 94

Koraa ucnonssosats B NumPy dyHkumio sort{), a koraa — argsort{() ........ 99

CoszpnaHue pociipertbix $pUNLTPOR MUCCUBOR C MOMOWBIO
CTATMCTMHECKMX MOKA3ATENer, 0 TAKXKE MATEMATUYECKMX
M NIOTMYECKMX OMEPALMM ...oeorvrivrrrnriesnnias et st s b s e s eeat s s seanr e e eatae 166

MpocTerwumii ananns accoumaymi: Kynuewme Tosdp X rokynaioT

Mouck nyuwe scero nponawwmxcs HABopos ¢ NoMoLWbIO
MPOMEXYTOUYHOTO QHANMIA ACCOUMULMM ...ooovieniiniiinniiniccrieniie e ssrere st s sessaesnnean 115

VITOrM rRBBE) s s s i e e s e S e T 118



Ornaenenne 7

TnaBa 4. MAWUHHOE OBYUEBHME .....cveiiiiiecnnrctcrcineree s ssansesenenes 120
OCHOBbLI MALUMHHOTO OBYUEHMUA € YUUTENEM c.curiivirreemenisesasserssssensenssssansenens 120
TIMHEIEAHOR PO EIG CIAR s wsisass s v vawsss 5255455455458 VS 43R AR S5 AR A S SRRV SRE 122
NorncTnueckan perpeccus B OAHOM CTPOKE ..cviimeircrneminseissscsssseesesnssesenis 130
Knacrepusaums metoaom k-cpeaHnx B OAHOM CTPOKE KOAU....ocwurueerreesenes 137
MeToa k-Bnmkarumx coceneit B OAHON CTPOKE KOAD ..ccovmmrrerereuervneessenencs 143
HelipoceTeBoi QHANMS B OAHOM CTPOKE KOO ..o ommrmiisiinrisiseencesnessecsssererene 148

MawwnHHoe obyyeHne ¢ NOMOLLI0 1EPEBLEB NPUHATUA PELIeHHH
B OBHOM CTPOKE KO csurinsisnssusssismsssnessossossesssssstsiasssssssoeesssssans soessssesssssssesisssns sonsusss 158

MonyueHne cTPOKM C MUHMMONLHOM AMcnepcHel B OAHOM
CTPOKE KOG ceoreririrtiisiisiiisinrceeensarssesssiosessisstissessssssostsstassisasssesssonsesasssoonsssesaessesssesssress 161

OCHOBHbIE CTATUCTUHECKME NOKA3ATENM C NOMOLULIO OAHOMN
CTPOKI, IO FICH s5vumsssssssssssmss ransesesss s vaes s vEess sS4 T 0 PR EE PR 59 O SRV Ao TS U AR sy 165

Knacecudukauyma nytem metoad onopHbLIX BEKTOPOB C MOMOLLIO
OOHOM CTPOKM KOMU ..uuiuiiiiiiniriesiissnessorasrorsonsesersessassassssssenssssssassasassessessasesesaesasssssasess 169

Knaccubukayma ¢ nomowsio cNyHamHbIX necos B 0QHOM

CTPOKE ICOMON .isxsvssswsaiss53 55358 8 abniited 735 5503 555 57357 5ERS 535444 FEREE F 034345 SRS 33T TR SRR B 173
MITOTH TIIOBBI ceoveerrirrerrerricneetsesess e reeesenes s e sseseeseseseneeseneessassssbssesssassebeseenesensesensssssrsensas 178
FnaBa 5. PerynfipHbie BBIPOMEHM .ot ssssss e seensensesssssssssence 179
Mouck ApocThIX KOMBUHALUMIA CMMBONOB B CTPOKOBLIX 3HUYEHMAX.....cueveeee 179

CospaHune eawero nepsoro seb-ckpanepa ¢ MOMOWBIO perynapHbIX

Bl P CIME VA b cussicosesamsss s o oms ouis s e S 3T S T SR A A SV ST 184
AHanms runepccbinok HTML-AOKYMEHTOB........cccviieininiienic e 188
BoiaeneHrne cymm B AONNAPAX M3 CTPOKOBBIX 3HAYEHMM...cvvuiniiiiiiccvnrenennn 192
Mouck HeBe30NACHBIX HTTP URL....cooiiiiiiiriricnininteecrenese s sesseesentsnsssessnesesesenes 195
MpoBepka popmara BpemeHH BO BBOAMMbLIX NOJL3OBATENEM AUHHBIX,

UACTE Lottt sttt st s er e e s s se bbb st b b e b e n e ns 198
Mposepka ¢opmaTa BPpEMEHM BO BBOAMMBIX MONbL3OBATENEM AGHHBIX,

o Lo N T 200
MoncK yABOEHHBIX CUMBO/MOB B CTPOKOBBIX 3HAUYEHMAX .ovverrireiicinsivsssssnnanns 202

TTOMCK MOBTOPOB CIIOB.....euiniciiecnieecccc et as s sttt sa s b 205



8 Ornaenenue

Mogndukauus 3aAaBAEMBIX PEryaapHbIMM BrIpaXeHMsmm wobnoHos

B MHOTOCTPOUHOM CTPOKOBOM BHUHEHMM c..cooieinreeerrienirseeeinsnessaee st cseesansssseresnes 207
VATOTM FAIOBDBI 1ouevueereerreeneerentennrnseerestestessentsessassessesssseseessanessesessessassssenesssesesessssensensassnases 209
TAGBA 6. ANTOPUTMBL c.oerieienccuineeaieeieterestesetarerseseesssciese s et aseersesestesssssssnsesssesesesaaes 210
Mouck aHarpamm ¢ MOMoWLI NAMBAG-GYHKLMA U COPTHUPOBKM ..cvrrucrnnene 212

Nouck NanMHAPOMOB € NOMOILBIO NAMBAA-PYHKUMA U HeraTMBHLIX

CPOIBOB stien 5555 8560 EE 8 S SN TS 575 S R 8 mo 3800 8 o EE o E o o Fhans P ons s Bnnsn hmenson 214
MNoAacyeT KONMYECTBA NEPECTAHOBOK C MOMOULIO PEKYPCHMBHBIX

PYHKUMA BBIMHUCNEHUA PAKTOPMANOB......orvermnrireeriacsisinssaesssaeesesss SRR TR 216
BuiuncneHmne paccToAHUA JIEBEHLTEMHA ......ccvervvrciireeicimninisersrenseseesesasiaees 220

Briuncnernme ByneaHa ¢ Nomollbio GYyHKLHMOHANBHOFO
MPOFPAMMMUPOBAHMS «..coviriinriitienesiarentsteeebisarassesesssteesssssostoessersacssssnessssessenssseresasans 225

Peannsauma wndppa Llesapa ¢ nomouwsio pacwmpeHHoro goctyna

MO MHAEKCY M CMUCKOBOTO BKIHOUEBHMSA .cvuvinrirererrsiisrosicremssesstisentosnmessioessiesnessncenss 229
Mouck NPoCTbIX YMCeN C MOMOLbIO PeLeTd IPATOCPHEHT .....ceeveccricnrarecenes 232
Buiuncnerme nocnenosatensHoctv Pubonauum ¢ nomowsio

L LT Lo =1o [T <] T T ——— 24¢
PeKypcHBHBIA QNTOPUTM BUHAPHOTO MOMCKD ..cverermieerinemraircenestsseesacsesesesesenasen 242
PeKypPCUBHBIA ANrOPHUTM BLICTPOM COPTHMPOBKM .cocurrerecereareerrenennreerrsnseessseessenes 246
b o i o [ 249

TIOCTI@CIIOBMAE ... e vt e s ea s e s s s esse s ste s rensansesneessereenseseasseseens 250



