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S moceaAmalo 3Ty KHUTY BCeM 6€CKOPBICTHBIM
wieHaM coobectsa Python, koropsie
IIOMOTAIOT 3TOMY SI3BIKY U/THU B HOTY

CO BpEMEHEM.

U Bcem TeM, KTO cienan usyuenue Python
U CBSI3AHHBIX C HUM TE€XHOJIOTUI HACTOIbKO
CJIOKHBIM, YTO HYKHA N0000Hasl KHUTA,
YTOODI CIIPABUTHCA C HUMM.
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OcH ophl

Haunem nockKopee

HauyHem nporpammupoBaTb Ha Python kak MOXHO ckopee.

B aTOM rmaBe Mbl 03HAKOMUMCS C OCHOBaMu nporpammupoBaHmns Ha Python n coenaem
3TO B XapakTepHOM AN5 HAac CTUMe: C MecTa B Kapbep. Yepes HecKonbKo CTPaHuL, Bbl
3anycTute CBOI NepByto NporpaMmmy. K KOHLY rnaBbl Bbl CMOXETe He TONbKO 3anyckaTb
TUMNWYHBIE MPOrpaMMbl, HO TakKe NOHMMaTb UX KoA (1 3To ewe He Bce!). [onyTHO

Bbl MO3HAKOMUTECH C HEKOTOPbIMU 0COBEHHOCTSIMU A3blka Python. VTak, He Byoem

Gonblue TpaTuTb Bpems. MNepeBepHUTE CTpaHuLy — U Briepea!

Hasnauenne okon IDLE 40
Brimosnnenue xojja, oJjHa MHCTPYKIIUSA 32 pa3 44
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Bcrpoennbie CTPYKTYPBI JAHHBIX 49
BpI130B METO/12 BO3BPAILAET PE3YJIBTAT 50
ITpuaATHE pEemenHns o 3amycke 6I0Ka Koja 51
Kaxue BapuaHTBI MOXKET UMETD «if>»? 53
bJtoku Kosa MOTyT coiepKaTh BCTPOCHHBIC GJIOKHU 54
Bosspamenue B koMmaHHYI0 0601049Ky Python 58
IKCIIEPUMEHTHPYEM B 0O0JI0OUKE 59
ITepe6op nocie0BaTeIbHOCTH OOBEKTOB 60
IToBTOpsieM onpeaeeHHOE KOJUIECTBO Pa3 61
[Ipumenum pemenne sagaun Ne 1 k mamemy Koxy 62
YcrpanBaeM nay3y BbITOJIHCHHS 64
Ienepanms caygaitneix ynce Ha Python 66
Coslianne cepbe3HOro GU3HEC-TIPUIOKEHUS 74
Orcrynel Bac 6ecsT? 76
IMonpocum HHTEPHPETATOP IOMOYb C (PYHKIUEI 77
IKCIEPUMEHTHI € AUANTA30HAMHU 78
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ek

Paborta c ynopapovYyeéHHbIiMM gaHHbIMM

Bce nporpammel OGpaGaTblBaiOT AaHHble, U NporpamMmmMmbl Ha Python —
He UCKI4YeHue.

Ha camom gene daHHbie noectody. Beob B OCHOBHOM nporpammmpoBaHme — 310 paboTa

C JaHHbIMU: r10/1yYeHuUe AaHHbIX, 06pabomka faHHbIX, UHMepnpemauyusi AaHHbIX. YToObI

paboTaTb ¢ AaHHbIMK Gonee 3PEKTUBHO, HYXXEH KAKON-TO KOHTENHEP, KYAa UX MOXHO COXUMb.
Python npegocTtaBnset yao6Hble CTPYKTYPbI AaHHbIX WUPOKO20 MPUMEHEHUST: CIIUCKU, CIIOBapHU,
KOPTEXU N MHOXecTBa. B aToli rnase mbl 6erno paccMoTpum BCe YeTbipe, a 3atem yriybumcs

B M3yYeHME CNUCKOB (OCTanbHble TPU CTPYKTYpbl NOApoBGHEee paccMOTpeHbI B CrieaytoLLel rnase).
Mbl yxe 3aTparvBanu aTy TeMy paHee, NOCKOMbKY BCE, C YEM HaM NPUXOAMTCS CTanknaTbCs Npuy

nporpamMmmMmnpoBaHnn Ha Python, TakK Unn nHa4vye OoTHOCUTCA K pa60Te C AaHHbIMW.

Yuciia, CTPOKH... ¥ OOBEKTHI 84
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CJroBapb: HEYIOPSAZOUYECHHAS CTPYKTYPA JaHHBIX 88
MHOKeCcTBO: CTPYKTypa JaHHDIX, HE TTO3BOJIAIOMAs JyOJIUPOBATh OO BEKTHI 89
Cosznanue MuTepaIbHBIX CIIMCKOB 91

Ecim paboraere ¢ pparMeHTOM KOJa GOJIBIINM, YEM IIapa CTPOK, UCIOJIb3yiTe pejakrop 93

3arrosHeHNe CIMCKA BO BPEMs BLITTOTHEHUS 94
ITposepxa npuHaIEKHOCTU € TOMOMIBIO in 95
Vranenue oObEKTOB U3 CIUCKA 98
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ConpyKmypupesantbie nanmbie
Pa6oTa CO CTPYKTYPUPOBAHHbLIMU BAaHHbIMM

Cnucku B Python o4yeHb yaoO6OHbI, HO OHM He naHaues.

Korga umetotcs delicmeumeribHO CTPYKTYPUPOBaHHbIE AaHHbIE (A5 XpaHeHUs! KOTOPbIX
CMICOK OKa3bIBAETCS He NyYLLUM BbIGOPOM), criaceHne NpUxoauT OT BCTPOEHHbIX
cnoBape#n Python. CnoBapu «13 kOpoOku» NO3BONAKT XpaHUTb U 0bpabaTbiBaTb
JaHHble, KOTopble MOXHO NPeACTaBUTL B BUAE 1ap Kiroyd/3HadeHue. B aToi rmase Mbl
N3y4ynM CrioBapu, a Takke MHOXeCTBa 1 KopTexu. Kak 1 cnucku (kotopble Mbl U3y4nnu
B rmnaBe 2), CrioBapy, MHOXECTBA U KOPTEXMN NMPEAOCTaBMSOT BCTPOEHHbIE MHCTPYMEHTbI

ansa paboTbl ¢ AaHHbIMUY, 4TO AenaeT Python elle 6onee yaobHbIM S3bIKOM.

CyroBapu XpaHAT Hapbl KJII0Y/3HAUYECHUE 132
Kax onpesenaroTcs cioBapu B Kofie 134
IMopsanox nodasienns HE nojgepxusaercs 135
Br16op 3HAYEHUIT ¢ TOMOMIBIO KBAJPATHBIX CKOOOK 136
Pabora co cioBapsiMu Bo BpeMsI BBIIIOTHEHHUST IIPOTPAMMBbI 137
H3Mmenenue cueTynka 141
HTepanyu no 3anmcsam B CJIOBapAX 143
HTeparnuu 1o KIodaM U 3Ha4E€HUSIM 144
HTepanuu mo c10BapsM € UCIOTb30BAHUEM items 146
Hackon1pko JMHAMUYHBI CIOBAPU? 150
ITpenorspamenne omu6ok KeyError Bo BpeMs BbIIIOJIHEHUS 152
IIpoBepka BXOXKAEHUS C IIOMOIIBIO in 153

He 3a6bIBaiiTe MHUIMAIN3UPOBATH KJIIOY IIE€pPE]] UCIIOab30BaHueM 154

3ameHa in Ha not in 155
Vins: Pop9 Pabora ¢ meTosom setdefault 156
Tlpecpe\(m Cosznaem MHOXecTBa 3P eKkTUBHO 160
Tloa: MU*‘CKOU' Hcnoap3oBanue METONOB MHOKECTB 161
DoAXHocmk:
uccaegosameAb CremaeM mpuMep ¢ KOPTEXaAMH 168
TliaaHema: KoMm6uHupoBaHue BCTPOECHHBIX CTPYKTYP JAHHBIX 171
bemeabretye-7

JloCTyII K JAHHBIM, XPAHSIIIMCS B CJIOKHBIX CTPYKTYpaxX 177

Kox u3 miassr 3 179
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H@BIH@\“H o€ CNeAb3eBIHNE
DYyHKUMM U MOAYNU

NMoBTOpHOE UCcnonb30BaHUe Koga — K1Y K MOCTPOEHUIO
CTabunbHbLIX CUCTEM.

B cnyuyae Python Bce noBTOpHOE MCMONb30BaHNE HAYMHAETCA U 3aKaHYMBaETCA
dbyHKUMAMKU. Bo3bmmTe HECKONBKO CTPOK KoAda, AalnTe UM UMSA — U Y Bac rotoBas
dYHKUMS (KOTOPYHO MOXXHO MCMNOMb30BaTh NOBTOPHO). Bo3bMuTe KONNEKUMIO YHKLNIA
N coxpaHuTe ux B haiine — y Bac rotoBbl MOAYMb (KOTOPbLIA MOXHO MCMOMNb30BaTh
MOBTOPHO). JTO NpaBaa, Korga roBopsT, YTo OesrumbCs MPUsSIMHO, U B KOHLE MMaBbl Bbl
yXXe CMOXeTe co3aaBaTb Ko AN MHOFOKpPaTHOro 1 COBMECTHOrO MCMONb30BaHus,

Gnarogaps MOHMMaHMWIO TOro, Kak paboTatoT dyHKUMK 1 Mogynu Python.

IToBTOpHOE MCITOTB30BAHNE KOJA C IIOMOIIBIO (PYHKITII 182
IIpexncrasasgem pyHKIUI 183
BrizpiBaeM pyHKITUHI 186
PyHKINHI MOTYT IPUHUMATD APTYMEHTBI 190
BosspaT ojHOrO 3HaYeHNA 194
BosspaT 6071€e 0JHOTO 3HAYECHUS 195
BcnoMHUM BCTpOEHHDBIE CTPYKTYPDI JAHHDBIX 197
Coszfanue yHUBEPCaIbHOU U IMOJAE3HOU (DyHKIIHI 201
Coszpanue apyroi pyHkun 202
3asaHue 3HAYEHUH 110 YMOTYAHHIO JIs1 ApTYMEHTOB 206
ITo3unmoHHbIE 1 MMEHOBAHHBIE APTYMEHTHI 207
IToBTOPUM, YUTO MBI Y3HAIH O PYHKIIUAX 208
3amyck Python 13 koMan HO CTPOKN 211
Cosznarne HeOOXOANMBIX (PANIOB YCTAHOBKH 215
Cosznanue gaiiaa sucTpubyTHBa 216
YcTaHOBKA MAKETOB IIPU IOMOIIH «Pip» 218
JleMOHCTpanys CEMAaHTUKH BbI30BA 110 3HAYECHUIO 221
JleMOHCTpanMs CEMAaHTUKH BBI30BA 110 CChUIKE 222
YCTaHOBKA MHCTPYMEHTOB Pa3paboTUNKA JUISL TECTUPOBAHUS 226
COOTBETCTBYET JIM Hall KOJ{ peKoMeHarusM B PEP 8? 227
Pasz6bupaemcsi ¢ coobueHnsIMu 06 OMIOKax 228
Kox u3 miaser 4 230
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Jlecmpoenyte seb-1prcKerps
Bo3BpaweHue B peanbHbIA MUP

Bb1 yxxe 3HaeTe Python goctaTtouyHo, 4TOObI ObLITL ONACHLIMM.
YeTbipe rnaBbl KHUMM OCBOEHbI, U ceyac Bbl B COCTOSIHUM NPOAYKTUBHO UCMONb30BaTh
Python Bo MHOrMXx obnacTtax npuMeHeHus (XOTS MHOToe eLle NpeacTouT y3HaTtb). Bmecto
TOro 4To6bl UCCnenoBaTh 3TN 06MacTu, B 3TOM 1 NOCMEaYyLWMX rMaBax Mbl U3y4um
pa3paboTky Be6-npunoxxeHnit — B aToM Python ocobeHHo cuneH. MonyTHO Bbi eLle

6onbLe y3HaeTe O Python. OpHako BHavane noseosnbre KpaTKO NOAbITOXUTb TO, YTO Bbl

yXe 3HaerTe.
Python: uTo BbI y:xe 3HaeTe 232

Yero MBI XOTUM OT HAIIETO BEG-MTPUIOKEHUA? 236

JlasaiiTe yctanosum Flask 238

Kak pa6oraer Flask? 239

[Iepsrrii 3amyck Be6-nmpunoxenus Flask 240

Coszmanue o6bexTa BeG-nipunoxenus Flask 242

Jexopuposanue pynxiun URL 243

3anyck (pyHKITUH BeO-TTPUIOKEHN 244

Pasmemenne gpyHKIIMOHATBHOCTH B Be6 245

[TocTrpoenne HTML-dopmbr 249

I1Ta610HBI CBSI3AHBI C BEO-CTPAHUIKAMU 252

Orob6pakeHne mads1oHoB u3 Flask 253

Orob6pakenne HTML-dopMbl BeG-TIprIoskeHus 254

IToaroToBka K 3aITycKy Ko/a C IIabJIOHAMU 255

Kogsr cocrosaug HTTP 258

O6paboTKa OTIPABICHHBIX JJAHHBIX 259

OnruMu3zanys NUKJIa peJaKkTHPOBaHNEe / OCTAHOBKA / 3aIyCK / TIPOBEPKA 260

n‘“,»-ﬂ"‘ Joctyn x gannsim HTML-gopwmer ¢ nomomsio Flask 262
- Hcnonp3oBaHue JaHHBIX 3aIIpOCa B BEG-TIPIIOKECHIHT 263
BeiBoaum pesysbrat B Buge HTML 265

IToaroroBka Be6-TIPIIIOKEHNS K pa3BEPTLIBAHUIO B OOIaKe 274

Ko 13 miassl b 277
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Npanenspe u obpabomka namn

e xpaHuTb AaHHbIE

CodepixaHue

PaHo unu no3gHo nosiBnseTcsA He00XoAMMOCTbL obecneunTb
HafeXHoe XpaHeHue AaHHbIX.

W korga npuaeT BpeMsi coXpaHUTb AaHHble, Python Bam noMoxerT. B aTol rmase Bbl y3HaeTe

O XpaHeHUN N N3BNeYeHNN JaHHbIX N3 MEeKCcmosbix ¢halisios, KOTOpble — Kak MEXaHU3M

XpaHeHnA — MOryT nokasaTbCA CIULLKOM NMPOCTbIMU, HO TEM HE MEeHEee UCNOJb3YHTCA

BO MHOTMMX NPoGrneMHbIX obnacTax. KpoMe coxpaHeHusi 1 U3BredYeHust AaHHbIX U3 hainos,
Bbl Hay4YMTeCb HEKOTOPLIM NPEMYAPOCTSIM NpU paboTe ¢ AaHHbIMU. «CepbesHblii MaTepuany»

(XpaHeHue nHgopmauum B 6ase AaHHbIX) Mbl NPUNacnu Ans creayroLei rmaebl, ogHako

¢ chaiinamm Toxe NpUOeTcs NoTPYAUTHLCS.

Pa6oTa c JaHHBIMI U3 BEO-TTPHIIOXKEHUS

Python nossosisieT OTKpBIBaTh, 06paGaThIBATD U 3AKPHIBATD
YreHne JaHHBIX U3 CYIMIECTBYIOMETo ¢aiina

Jlyanre «with», 4eM OTKpPBITb, 00pabOTATDh, 3AKPBIThH
ITpocMoTp *XypHana B BEO-TPUIOKEHUN

HccaepyeM NCXOHBIN KO CTPAHHUILBI

IIpunuio BpeMs 5KpaHUPOBATh (BAIIN JAHHBIE)

ITpocMoTp Beero skypHaIa B BEG-IIPUIOKEHUN
JKypHanuposaHue oTAeIbHBIX ATPUOYTOB Beb-3arpoca
JKypHasmpoBaHue JaHHBIX B O/IHY CTPOKY C Pa3feJUTEeIsMU
BrIBOJ 1aHHBIX B unTaeMoM (popmare

Ienepupyem unraemblii BbiBoJ ¢ nomobio HTML
BcrpauBaem JI0TUKy OTOOPAasKEHNUs B ITAGI0OH

Co3saHne YuTaeMOoTOo BBIBOJIA C TOMOIILIO Jinjia2

Texkymiee cocTosiHUE KO/IA HALIETO BEG-TIPUIIOKECHUS
3azaeM BOIIPOCHI O JAHHBIX

Ko n3 masb1 6

280
281
282
284
290
292
293
294
297
298
301
310
311
312
314
315
316

Form Data

‘hitch-hiker’), (letters’, ‘aeiou’]])

Remote_addr User_agent

ImmutableMultiDict( [("phrase’, 1270.0.1 Mozila/5.0 (Macintosh;

Intel Mac OS X 10_11_2)
AppleWebkKit/537.36 (KHTML,
ike Gecko) Chrome/u7.0.2526
106 Safari/537.36

Results

{ce1’ (it}
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Neneabsesanype 63kt nannbry
Ucnonbayem DB-API B Python

XpaHuTb nHopmaLmio B pensuMOHHON 6a3e AaHHbIX OYeHb YAOOHO.
B aTo1 rmaBe Bbl y3HaeTe, Kak OpraHn3oBaTb B3anMoaencTeme ¢ nonynapHow 6ason gaHHbIx (B)
MySQL, ncnonb3ysa yHMBepcanbHbIv NPUKIagHo NporpamMmmHbIn MHTepdIENC, KOTOPbLIV HasbiBaeTcs
DB-API. NHTepdeiic DB-API (Bxogsawmin B cocTaB cTaHgapTHon 6ubnuotekm Python) nossonsiet
nucaTb Kof, He 3aBUCSLLMIA OT KOHKPETHOM 6a3bl AaHHbIX... ecnu 6a3a AaHHbIX noHumaeT SQL.
XoT4 Mbl 6yaem ucnonb3oBate MySQL, HUYTO He NnomellaeT Bam ncnonb3osaTtb kog DB-API

C BaLle Nobumon pensumMoHHON 6a3oi faHHbIX, Kakoi Obl oHa HK Obina. [JaBankTe NOCMOTPUM, Kak
nonb30oBaTbCs PensALMOHHON 6a3on AaHHbIX B Python. B aTon rmaBe He Tak MHOrO HOBOTO B MriaHe

n3yyerus Python, Ho ncnonb3osaHue Python ang o6weHuns ¢ B[] — 3To BaXXHO, MO3TOMY CTOUT

NOYyYUTbCA.
Bximouaem nopiep:kky 6a3 JaHHBIX B B€O-IIPUIOKEHII 318
3azmaya 1. Ycranoska cepsepa MySQL 319
Beenenue B Python DB-API 320
3ajava 2. YcraHOBKa ApaiiBepa 6a3bl JaHHLIX MySQL s Python 321
Yeranoska MySQL-Connector /Python 322
3azgaua 3. Cozpanue 6a3bl JAHHBIX U TAOJINLL JUIS BEG-IIPUIOKCHUS 323
Bri6upaem CTPYKTYpy AJIsl KYPHAINPYEMbIX JaHHBIX 324
V6enumcs, 9aTo TabanIa roToBa K UCIOJIb30BAHIIO 325
3aznaua 4. [IporpamMmmuposanue onepanuii ¢ 6a30ii JAHHBIX U TAOJULIAMI 332
XpaHeHUeE JJaHHBIX — TOJBKO ITOJIOBHHA Jie/Ia 336
Kax opranuzoBaTb KoJ JU1s1 pabOTBI ¢ 6a30i1 JAHHBIX? 337
IToxgymatiTe, 9TO BBI COGMpPAETECH HUCTIOIB30BATH TOBTOPHO 338
A 9TO C TEM UMIIOPTOM? 339
Bu1 Bujiesiu1 3TOT mrab10H paHbIIe 341
HenpusarnocTs He Takas y’K HEIPUATHAAL 342
Kop u3 miasbl 7 343
— -
E -— f -— -—
Baw koa f k MysaL
DB-API Opanisep MySQL-
B Python Connector/Python
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Hemtero OKA&OO‘&X
AGcTpakuma noBeaeHUA U COCTOAHMUA

Knaccbl no3BonsiloT cBA3aTb noBeneHuve Koga n CoCtossiHne BMecCTe.
B 310l rmaBe Mbl OTNOXWUM BEG-NPUIIOKEHUE B CTOPOHY U ByAeM yunTbCs co3aaBaTh Knacchbl.
OT0 yMeHue noHagobuTcs BaM Npu co3gaHum aucneryepa KoHTekcTa. Knaccbl — HacTosbko
nonesHas WTyka, YTo BaM B ft0GOM Criyyae CTOMT O3HAKOMUTBLCS C HUMU NOBIVKe, NOSTOMY Mbl
MOCBATUIIM UM OTAENbHYIO rMasy. Mbl He GyaeM paccMaTpuBaTh Kacchbl BO BCEX MOAPOBHOCTSAX,
a KOCHEMCS NULLb TEX acrekToB, KOTOpble NPUroAaTCa AN Co3aaHnsa aMcrneTyepa KOHTEKCTa,

KOTOPOro oXungaet Halle Beﬁ-npmnoerme. A Tenepb Bnepen, NnoOCMOTpUM, YTO K HeMy.

[MoaxmouaeMca K MHCTPYKIUU «with» 346
OO BEKTHO-OPUEHTUPOBAHHBIIN IpUMep 347
Cosmanue 0ObEKTOB 13 KJIACCOB 348
OO6BEKTHI 0OJANAIOT OOIMM ITOBEJEHUEM, HO HE COCTOSTHUEM 349
Pacmupsem Boamoxxnoctu CountFromBy 350
Br130B MeTO/A: TOAPOOHOCTH 352
JloGaBaenue MeToja B KJIacC 354
Baxxnocts «self» 356
O6J1aCTb BUAUMOCTU 357
JloGasnsiiTe K MMEHAM aTPUOYTOB IIPUCTABKY «self» 358
HMaunnpmanusanys aTpudyTa nepes UCIoIb30BaHUEM 359
Wanimanu3saiys arpubyToB B «init» ¢ ABOMHBIMU IOLYE€PKUBAHUSIMHI 360
HMauniumansanys aTpubyToB B «__init__» 361
IIpencrasrenne CountFromBy 364
Omnpejnenenne npeacrasaenns CountFromBy 365
Onpejenenne neaecoodpasubix ymoadanuii st CountFromBy 366
Kiaccor: uTo mbl 3HaemM 368
Koy n3 miasb1 8 369
countfromby.py - fUsers/paul/Desktop/_NewBook/ch07 /countfromby.py (3.5.1)
CountFromBy :

__init (self, v: int, i: int) ->
self.val = v
self incr = i

increase (self) ->
self.val += self.incr

Ln: 2 Col: 0

15



CodepxkaHue

[Tpemeken yrpasaenps KerrmeKemon
MopknioueHue K MHCTpyKuun with

Mopa NnpuMeHUTL BCe U3yUYeHHOE Ha NpaKTUKe.

B rnaBe 7 mMbl 06cyaunu ncrnonb3oBaHne pensunoHHbIX 6a3 AaHHbIX B Python, a B rnaee 8
03HaKOMMIIUCb C MCMOJIb30BaHMEM KrnaccoB. B rmase 9 Mbl 06beanHuM o6e MeToauku

¥ co30aauM AucneTvep KOHTEKCTA, KOTOPbIV MO3BOMUT PacLUMpUTL MHCTPYKUMIO with ans
paboThbl C cMCTEMaMU PENSALMOHHBIX 6a3 AaHHbIX. B 3Tl rmaBe Bbl NOAKIMOYUTECH K UHCTPYKLMM
with, cos3naB HOBbIN Kracc, COOTBETCTBYIOLLMI TpeboBaHMSIM NPOTOKONa ynpasneHus

KOHTEKCTOM B sA3bike Python.

Bri6upaem sryumnii criocod MOBTOPHOTO UCIIOIb30BAHUS KO/a i paboTel ¢ B/1 372
YnpasieHne KOHTEKCTOM C IIOMOIIBIO METOJIOB 374
BroI y:xe Buiesin, Kak gefCTByeT AUCIIeTdep KOHTEKCTa 375
CoszgaHre HOBOTO KJIacca AUCIIETYEPA KOHTEKCTA 376
Munnuanmsanys Kiacca napaMeTpaMy COCJUHEHUS ¢ 6a301 JaHHBIX 377
BrimosHsieM HaCTPOIKY B «__enter__» 379
BrimosHenue 3aBepuaionmero Koja ¢ UCIoab30BaHUEM «__exit_ » 381
IToBTOpHOE OGCYMXKAEHNE KOAA BEO-TIPHIOKCHUS 384
BcnomunMm ynknmio «log_request» 386
Hsmenenue gyukiun «log_request» 387
Bcnomuanm pysknmo «view_the_log» 388
HM3MeHniacsa He TOJBKO 3TOT KOJT 389
Hzmenenne ynxnun «view_the_log» 390
OTBeTBI HAa BOIIPOCHI O JJAHHBIX 395
Koy us miasbr 9 396

File Edit Window Help Checking our log DB

$ mysql -u vsearch -p vsearchlogDB
Enter password:

Welcome to MySQL monitor...

mysqgl> select * from
e

o
2016-03-09 13:40: life, the uni ... ything aeiou .0.0. firefox

2016-03-09 13:42: hitch-hiker aeiou c o safari
2016-03-09 13:42: alaxy chrome
2016-03-09 13:43: itch-hiker firefox

in set (0.0 sec)

quit
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AeKopamoptr Gymumit
OGepTbiBaHMe (pyHKLUN

I'Ip0'roxon ynpaBfieHNA KOHTeKCTOM U3 rnaBbl 9 — He eAMHCTBEHHas
BO3MOXHOCTb yNny4lWUTb KOoA.

Python Takke no3BonsieT ncnonb3oBaTb AeKopaTopbl PYHKLIMIA — TEXHOMOMMIO, C MOMOLLBHO
KOTOPOW MOXHO [06aBMATb KOA K CyLLECTBYOLUMM (PYHKLUNSAM, HE U3MEHSISI UMEIOLLMIACS KOA.
Ecnu Bbl yBMOUTE B 3TOM CXOACTBO C YEPHOW Marnem, He NepexxnBanTe: HLYero nogobHoro.
OpHako MHorue nporpammucTbl Ha Python cunTaloT co3gaHue aekopaTopoB hyHKLMIA OQHOM

13 Hambonee CNOXHbIX CTOPOH $13blKa, MOSTOMY MOMb3YHOTCS 3TOM BO3MOXHOCTBLIO pexe, Yem
OOIMKHbI Obl. B 3TOW rmaBe Mbl NOKaXxXeM, YTO co3aaBaTh M MCMNOSb30BaTh AeKopaTopbl COBCEM

He CIOXXHO, HEeCMOTpPA Ha BCHO UX «NPOABUHYTOCTb»

Be6-cepBep (He BalI KOMIBIOTEP) 3aIyCKAET Balll KOJ| 402
ITonnepsxxa ceancos B Flask mo3BossseT XpaHUTD COCTOSTHIE 404
ITonck 1o c10Bapio MO3BOJISET MOJTYIUTh COCTOSTHUE 405
Opranusanus BXo/ja B CUCTEMY C TIOMOIILIO CEAHCOB 410
Borxox 13 cucTeMsl M MpOBEpPKa COCTOSAHUSA 413
ITepenaem QyHKIUIO B (PYHKIIHIO 422
BrizpiBaeM nepefaHHyIO (PyHKITHUIO 423
IIpyHMMaeM CIUCOK apryMEHTOB 426
OG6paboTKa CIIucKa apryMEHTOB 427
ITpuHIMaeM c1oBaphb ApTyMEHTOB 428
OG6paboTka coBapst apryMEHTOB 429
[IpuauMaeM 11060€ KOJIMYECTBO aPTYMEHTOB JIIOOOTO THIIA 430
Cosnmanne gexkoparopa PyHKIIH 433
ITocreyauii mar: paboTa ¢ apryMeHTaMu 437
Hcnonb3oBaHne gekoparopa 440
Hasan x orpanndenmio gocryna x /viewlog 444
Kox us mraser 10 446
sy
eskio nenBootl® g
< jpauP¥
cnecke P {uaﬂ—:eaaic“
f128% wrap®
a0
-l 1099°® )“{2““ :awaﬂ?}a‘;\‘- )
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O6pabomka pekatodenpit

Yto penartb, KOrga 4Yto-TO MAEeT He Tak

Kaknm O6b1 xopownm HM Obin Balwl KoA, MHOr4a Bce paBHO YTO-TO
naoetT He Tak.

Bbl ycneLwHo BbIMOMHMKM BCe NPUMEPhI B KHUrE U, Ckopee Bcero, ybeamnnuck, 4To MMetoLminest
Kop paboTaet. 3HaUMT 1M 3TO, YTO Ero MOXHO CUMTaTb HaAexHbIM? o Bcel BUAMMOCTY,

HeT. [ucaTtb koA U HaAeaATbCs, YTO HUYETO MITOXOro He CryYUTCs, B NyYlleM criydae HauBHO.

B xyaLwem cnyvae — onacHo, NOCKOMbKY YTO-TO HenpeaBUAEHHOE MOPO BCE Xe MPOUCXOAUT
(v 6ypeT npoucxoamnts). MNMpu HanMcaHMKM koga fnyylle GbITb OCTOPOXKHBIM, @ HE OBEPYMBBLIMMU.
OCTOpOXHbIM, YTOObI BaLl Kof Aernan MMeHHO TO, YTO BaM HYXXHO, U NPaBUIbHO pearmpoeart,
€CIN YTO-TO NOMAET He Tak. B aTow rnase Bbl yBUAWTE, YTO MOXET MOWTU HE TaK, N y3HaeTe, YTo

aenatb, korga (1, Yalle Bcero, npexae Yem) Takoe Nponsonaer.

basp1 jaHHBIX HE BCera JOCTYITHBI 454

Be6-aTtaku — Hacrosmasa 60J1b 455

BBo-BBIBOJI GBIBAET MEUIEHHBIM (MHOT/IA) 456

BBI30BBI (DYHKIIME MOTYT OKAaHUMBATLCS Heyladein 457

Bcerna ucrionpayiiTe try 1uist Kojia ¢ BBICOKUIM PHCKOM OLIIMOOK 459

OpHa MHCTPYKIUA try, HO HECKOJBKO except 462

O6paboTUNK JTIOOBIX UCKIIOUEHUN 464

Y3HaeM 06 UCKTIOUEHUSAX U3 «SyS» 466

YHUBEpCATbHBIN 06pabOTINK, TOBTOPEHNE 467

Haszaz x HanreMy BeG-IIpUJIOSKEHUIO 469

Tuxast 06paboTKa UCKIIOUCHUI 470

O6paboTKa Apyrux ommooK B 6a3e JAHHDBIX 476

Excle.p‘tifi stopIteration H36eraiiTe TECHBIX CBA3€EN B KOJ€ 478
- iiii;i:ilc;iiitrmn Moaysas DBem, ewe pas 479
+1" - iffzartfil‘;aiiirztfrmr Co3snaHue cCOGCTBEHHOTO UCKIIOUEHUS 480
\ A;;;fﬁiizir‘gimnmwr Yo eme MOKeT HOUTH He Tak ¢ «DBcm»? 484
E:__: Z;itfiﬁéiiiim‘ O6paborka SQLError otmmyaercs 487
+_- EOFErToOT Bosoyxmaem SQLError 489
B IToaBeneHne NTOros: 1OOABIEHUE HAAEKHOCTHU 491

Kak 6b1Thb ¢ osxugaEnemM? EcTh BApUaHTHI... 492

Koxg us mmaser 11 493
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CodepxaHue

HeMHoTe © MHoTohemeUHoCTy
O6paborka oxxuaaHua

MHoraa ans BbINOMHEHUSA KOA4A MOXET n0TpeGOBaTbCﬂ
MHOIo BpeMeHMW.

B ogHoM criyyae aTo ctaHoBUTCS Npobnemoi, B Apyrom — HeT. Ecnn kog paboTtaet
«3a Kynucamm» n emy HyxxHo 30 cekyHA, 4TobObl caenatb KakvMe-To CBou Aena,
OoXuaaHve He npeBpallaeTtcsa B npobnemy. OgHako ecnu npunoxeHuto Tpebyetcs
30 cekyHA, 4TOObI OTBETUTL MONb30BATENIO, 3TO 3aMETAT Bce. PelueHune npobnemsl
3aBUCUT OT TOrO, Kakvue OeNCTBUSA NbITAaeTeCh BbINOMHUTL Bbl (U KTO UMEHHO
oxuaaert). B aToit KopoTKol rmaBe Mbl 00CYAVM HEKOTOPbIE BapuaHThbl, a 3aTeM
pPacCMOTPUM OAHO U3 peLLeHUi JaHHOW NpobneMbl: kak 6bimb, ecru Ymo-mo

mpebyem CruwKoM MHO20 8peMEHU?

OsKkuaHue: 9To JAeaaTh? 498
Kax BBITIOJTHSIOTCS 3aIIPOCHI K 6a3€ JaHHBIX? 499
Hucrpyknnn INSERT u SELECT 6a3b1 JaHHBIX OTITMYAIOTCS 500
JlemaemM HECKOIBKO JiesT cpasy 501
He rpycTum: ucrosb3yeM IOTOKN 502
B nepBylo ouepesib: HE IAHUKOBATH 506
He rpycrum: Flask ram momoxer 507
Hapnexno yin Bame Be6-IprIoXKeHne ceiyac? 510
Koy ns miasber 11% 511
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[Tponputrymnre yrmepatt
Be3yMHble UMKIbI

YouBuUTEeNnbHO, CKONMbKO BpeMeHU I10p0|7| Haluu nporpamMmmbl
npoBOAAT BHYTPU LUKINOB.

Hu ans koro He cekpeT, YTo OONbLUMHCTBO NPOrpaMmM npeaHasHavyeHo Ans 6bIcTporo
BbINOSTHEHWS OAMHAKOBbLIX AENCTBUI MHOrO-MHOro pas. foBopsi 06 onTMmnsauum LMKIOB, MOXHO
BblaenuTb ABa noaxoda: (1) ynyyweHune cnHTakcuca (4Tobbl yNpocTUTb onpeaeneHme LMKIoB)

1 (2) ynyyweHune cnocoba BbinofiHeHMs (4Tobbl yckopuTb paboTy umknos). Bo BpemeHa Python
2 (TO eCcTb AaBHbLIM-OABHO) co3aaTenu s3blka 400aBUNM €AMHCTBEHHYIO A3bIKOBYIO BO3MOXHOCTb,
KoTopas peanuayeT oba noaxoda 1 HasbiBaeTCs AOBOSbHO CTPAHHO — reHepaTopbl. Ho nycTb
3TO Ha3BaHuWe Bac He nyraert. K koHLy rnaBbl Bbl OyaeTe yaMBRATbLCS, Kak BaM BoobLLe

yAaBarocb CTONbKO BpeMeHM 06xoauTbest 6e3 reHepaTopoB.

Yrenwne ganubix CSV B Buse CIUCKOB 515
Yrenne CSV-1aHHBIX B CTOBaphb 516
VnaneHue npo6ea0B U pa3dMBKA MCXO/HBIX JAHHBIX 518
bByapre BHIMaTETHbHBI TPU COCTABJICHUH IETTOYEK U3 BBI3OBOB METOOB 519
IIpeo6paszoBanne JaHHBIX B HYKHBII (hopmaT 520
IIpeo6pazoBanue B CJIOBaphb CIIUCKOB 521
[ITa6s0H co crimckamMu 526
IIpeo6pazoBanue mabJIOHHOTO KOJA B F€HEPATOPDI 527
IToxpobHee o renepaTopax 528
OnpejeieHne reHepaTopa CJI0Bapen 530
Pacmupennbie renepaTopsl ¢ pUIBTPaMU 531
IIpeomoneBaeM CIOKHOCTH, KaK 3TO NpHUHATO B Python 535
Ieneparop MHOXECTB B IEHCTBIHI 541
AYTO C «TeHEPATOPAMU KOPTEKEI»? 543
Kpymible ckobku BOKpyr koga == lenepaTop 544
Hcnonp3oBaHne reHeEpaTopa CIHUCKOB st 06paboTkn URL 545
Hcnonp3oBanue BeIpaKeHUs-TeHepaTopa st oopaborkun URL 546
Omnpenenmm, 9To JOJKHA JAeJaTh PYHKIUS 548
Oyt crty PyHKIUH-TeHepaTOpOB 549
Hccnenyem yHKITUIO-TEHEPATOP 550
ITocnennnii Bonpoc 5b4
Koj u3 miaser 12 555
ITopa npomarscs... 556
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/ematroska
YcraHoBka Python

HayHem cHauana: yctaHoBum Python Ha komnbloTep.

Kakow 661 OC Bbl HY1 nonb3osanuck — Windows, Mac OS X vinu Linux, — Python ansi Bac goctyneH.
MopsiooK YCTAHOBKY Ha KaxKayHo U3 3TUX NNaTopm 3aBUCUT OT OpraHM3aLmm npoLecca B Kaxaon

13 onepaLMoHHbIX CUCTEM (Mbl 3HAEM. .. 3TO 3BY4UT MyratoLle, Aa?), Ho paspabotumkm Python
XOPOLLO MOTPYAMIUCE, CO34aB MacTep YCTaHOBKM AN KaXA0M U3 NonynspHbIX cucteM. B atom

KOPOTKOM MPUIIOXEHUM Bbl Y3HaETe, Kak yCTaHoBUTL Python Ha komnbtoTep.

Ycranoska Python 3 8 Windows 558
IIposepum npasuabHOCTD ycTaHoBKKU Python 3 B Windows 559
Pacmpsem vabop uncTpymenTos Python 3 8 Windows 560
Ycranoska Python 3 8 Mac OS X (macOS) 561
IIposepxka u mactpoiika Python 3 B Mac OS X 562
Ycranoska Python 3 8 Linux 563

pythenAnywhere
PasBepTbiBaHMe Be6-npunoxeHus

B koHUe rnaBbl 5 Mbl rOBOpUNKN, YTO pa3BepTbiBaHUe
BeO-NpunoxeHnsa B obrake sammeT Bcero nuilb 10 MUHYT.

lMopa BbINONHWTL obeLLaHre. B 3Tom NpunoxeHnn Mbl cobupaemcst IPOBECTM Bac Yepes BeCb

npouecc pa3sepTbiBaHus BeO-npunoxerus B PythonAnywhere 3a 10 MUHYT € camoro Hadana

[0 MONMHOCTBLHO pa3BepHYTOro NpunoxeHust. PythonAnywhere — a1o cnyx6a, nonynspHasi B coobLLecTBe
nporpaMmmMpoBaHXs Ha Python, n HETPYAHO NOHSTE NoYeMy: OHa paboTaeT B MONTHOM COOTBETCTBUM

C OXMOaHUAMM, UMEET OTINYHYH0 noaaepxky Python (1 Flask) n — camoe BaxkHOe — NO3BONSET Ha4aTb

¢ B6ecnnartHoro pasmeLleHns BeG-npunoxeHust. Jasavite oueHnm PythonAnywhere.

IIIar 0: HeGoublnasg moAroToBKa 566
ITar 1: Perucrpupyemcs 8 PythonAnywhere 567
IIIar 2: Beirpyxaem ¢aiibl B 06J1aK0 568
IIIar 3: M3BiexaemM u ycTaHABIUBAEM KO/ 569
IITar 4: Co3paem HavaTbHOE BEO-TIprIoxkenne, 1 n3 2 570
Iar 4: Co3aem HauaIbHOE BEO-IpUIOKEHUE, 2 U3 2 571
Iar 5: HacTpanBaem BeG-IPHIIOKEHUE 572
IITar 6: 3amyckaem obsavHOE BEO-TIPIIIOXKEHME! 573
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22

Ton-10 ment, Komoprie MEL He PaceMompesnt
Bcerpga ectb Uemy noyumrtbcs

MbI n He CTpeMUincCb paccMoTpeTb BCe.

Hawa uenb — no3HakoMuTb Bac ¢ Python, 4YTOObI Bbl KAK MOXHO CKOopee Mormnun npucTtynmntb

K pabote. Mbl 0 MHOroM ymonyanu. B atom npunoxeHun mbl o6cygum ton-10 Tem, KoTopble —

6yab y Hac ewe 600 cTpaHUL, UM OKOMO TOro — Mbl He 06oLwnu Gkl BHUMaHueM. He Bce

10 NyHKTOB ByAyT BaM UHTEPECHBI, HO Bbl MOXXETe BbICTPO MPONMCTaTh X — BAPYT Mbl

3aTPOHYNM MHTEPECHYIO ANS Bac TeMy WK Aanv oTBET Ha HacyLLHbI Bonpoc. Bce TexHomormm

nporpaMmMmmnpoBaHna B NpUnoXXeHnm rotoBbl K UCMNOJ1Ib30OBAHUIO B Python 1 ero nHTepnpetartope.

. Uro nacuer Python 27

. BupTyansHoe nporpaMmMHOe OKpYy;KeHUE

. bosbie 06bEKTHON OPUEHTUPOBAHHOCTU
. ®opmaTupoBaHUE CTPOK U TOMY IHOJJOGHOE
. CopTuposka

. bosbie u3 crangapTHON 6MOIMOTEKU
ITapautesibHOE BBIIIOJIHEHHE KOJA

. I'padmueckuii unrepdeiic ¢ ncnonszopanuem Tkinter (1 Becenne c turtle)

. PaboTa ne 3aBepiuena, moka He mposepeHa

10. Omrajgka, omiajgka, OTaagKa

576
577
578
579
580
581
582
583
584
585
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Ton-10 mipeckimon, Kemeprie bt e pacemenmpesst
Ewe 6onbuie MHCTpyMEHTOB, 6Mbnmorek n mopgynen

MbI 3HaeMm, 0 4YeMm Bbl noaymarnu, Ymtas 3aroysioBokK 3Ttoro
MpunoxeHus.

Moyemy OHM He Ha3Banu nNpeabiayLLee NpUoxeHue: « Torn-20 mem, Komopbie He Obinu
paccmompeHbi»? 3adem Ham ewle 10? B npeabiayLlem NpunoXeHnn Ml OrpaHnymnm obeykaeHne
MHCTPYMeHTamu, KOTopble NocTaBnsitoTcs BMecTe ¢ Python (Te camble «baTaperikuy, KoTopble BXOOST
B KOMMINEKT). B 3TOM NpunoxeHnn Mbl noaem ganbLue 1 obcyaum rpynmny TEXHOMOTUIA, KOTopble
CTanu JOCTYMHbI, Tomomy 4mo cylwectayet Python. 3geck nepeyncneHo MHOro NonesHoro, Ho, Kak

B Cry4yae ¢ npeablayLLyM NPUNoXeHneM, ecrnm Bbl 6erno NnpocMoTpuTe OCTaBLLUMECS CTPaHULb,

TO HE NponycTUTe HU4Ye20 8a)xKHOe2O.

1. AnprepHAaTUBBI KOMAHHOM CTPOKE >>> 588
2. AsnsTepHaTHBBI HHTErprUpoBaHHoii cpene IDLE 589
3. Jupyter Notebook: IDE Ha ocHoBe Be6 590
4. Hayka paGoTBI C JAHHBIMU 591
5. Texaonoruu Be6-pa3zpaboTKn 592
6. Pabora ¢ mapabiMu B BeO 593
7. Eme 60JbIIe HCTOYHHUKOB JAHHBIX 594
8. IHCTPYMEHTBHI JIsk HPOTrPAaMMUPOBAHMS 595
9. Kivy: Ham Bp160p B HOMUHAIMH «JIydInmii IpOeKT BCEX BpEMEH» 596
10. ArbTepHaTHUBHBIE peaTu3aIun 597
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[Tpreoenpnsimect
Coob6wectBo Python

Python — 3To ropasgo 6onblue, 4eM OTIINYHBLIN A3bIK
nporpaMmmMumpoBaHus.

3OT0 oTnMyHas komnaHus. CoobLiecTtBo Python roctenpuumHoe, pasHoobpasHoe, OTKpbITOE,
OPYXeCTBEHHOe, Leapoe 1 rotoBoe Aenutbest. [NpocTo yAMBUTENBHO, YTO eLle HUKTO

He HanevaTtan Taky nosapaBuTernbHy OTKpbITKy! Ecnu cepbesHo, To Python — He cTonbko
A3bIK, CKONbKO 0cobas Hayka nporpammupoBaHus. Bokpyr Python cchbopmumpoBanachk

Lenasi 9KocmcTeMa: OTMMYHble KHUMM, 6norun, Beb-canTbl, KOHEPEHLUK, BCTPEYM, Fpynnbl
none3oBaTenemn n Benukne IMYHOCTU. B 3TOM NpUNoXeHMn Mbl NO3HAKOMUMCS C COOBLLECTBOM
Python 1 nocmMoTprM, YTO OHO MOXET NPEAnoXuTb. He NuwInTe Ko B OQUHOYECTBE:!

npucoeguHANTECH K coobLiecTBy!

BDFL: Benevolent Dictator for Life — BeTnKko[ynTHbIN MOKU3HEHHDIH JUKTATOP 600
TosepanTHOE COOOLIECTBO: YBAXKEHUE K MHOTOOOPA3HUIO 601
IToxxacter Python 602
Jlzen Python 603
Jzen Python ot Tuma Ilerepca 604

Asfaspma it yKasamest



BeegeHue

He mory
MoBepUTb, YTO OHU
nomectunu TAKOE
B KHUrYy o Python.

P
yo

W

B amoM pa3gese Mbl omeeYaeM Ha

Kusompenewyuiud. sonpoc: «3auem o?Hu.
nomecmuau TAKOE B kHUTY o Python?»

.?’Jthgn'f
(8 - : i
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Kak yumamsb amy

AAs K020 ama KHu2a?

Eciu BoI YTBEPAUTEIbHO OTBETUTE HA BCE€ 9TU BOIIPOCHI:

O Bbl y>ke 3HaeTe, kak NporpaMMmUpoBaTh Ha APYrom A3blke
nporpaMmmnpoBaHNsA?
O Bbl XOTWUTE MMEeTb MoLlaroBoe PyKOBOACTBO Ans

nporpammupoBaHusi Ha Python, no6aBuTb ero B CBOI CNNCOK
WHCTPYMEHTOB 1 AenaThb C ero NoMOLLbH YTO-TO HOBOE?

O Bbl npegnoynTaeTe genartb YTO-TO HOBOE U nony4yartb
3HaHMA NO Xo4y Aena, a He cnywaTtb JiekuMn B Te4eHne
HECKOJ1bKMUX YacoB I'IO,EI.pFl,D,?

TOorJga 3Ta KHUTA JJId4 Bac. STO HE CHP&BO‘IHOC
PYKOBOACTBO,
Komy He cmoum yumamb amy kruzy? "L MBI IIPEAIIOAATACM,
YTO BBI paHEe
Eciuu BoI YTBepIII/ITeJII)HO OTBETUTE HPOI‘paMMT/lI)OBaAT/l.

Ha JIIOOOM M3 3TUX BOIPOCOB!

O Bbl y)xe 3HaeTe 6OnbLUIMHCTBO 13 TOrO,
4YTO HEOOX0AMMO ANS NPOrpaMMUPOBaHNS
Ha Python?

O Bbl nuete cnpasoyHmk no Python,
OXBaTbIBaOLLMI BCE AeTanu A3bika
B MenbYanwmnx nogpobHocTAX?

O Bbl ckopee npegnoyteTe NogBEPrHyThLCA
nbITKaM, YeM U3y4aTb YTO-TO HOBOE?
Bbl cunTtaete, 4to KHUra o Python gomkHa
OXBaTblBaTb BCE, N €CIM OHA CBOEW CKYKOM
[OBefEeT yiTaTena o cres, To 3To Aaxe
nyywe?

TOrga 3TAa KHUTA He 1JId Bac. 5

r—%

3amemka omgéaa npogax:
3Ma KHUra gad Bcex,

Y Koro
€cmb geHbru...
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BeedeHue

Mbi 3Haem, 0 vem Bbl nodymanu

«Kak sma KHUTa MOXKET CUUTATBCS CepPbe3HOIl kHuroi o Python?»
«YTO TyT eme 3a KAPTUHKN?»
«Heysxesn s 1eiICTBUTEIBHO CMOTY Y4UMbCs TAKAM CIIOCOGOM?» 3
awy M
o
Ym, ST Qymaem
o 3To B 3
AKHo.

Mol 3HaeMm, 0 4em noayman Baw mM032

Bam mo3r xaxkaeT HOBOTro. TO BCET/A TOUCK, HAOIIOCHHE,
oscudanue 9ero-To HeoObrdHOr0. OH TAK YCTPOEH, U 3TO IOMOTAET
BaM OCTATHCA B )KUBBIX.

Hrak, uTo e Bam Mo3r OyJIeT JieIaTh CO BCEMU PYTUHHBLIMM,
OOLIYHBIMU, HOPMAJILHBIMM BEIAMU, C KOTOPbIMHU OH
cronkHeTcsa? OH cie1aeT BCE 803M02%cH0e, YTOOBI IOMEIIATh
UM BMEIIMBATLCA B pearbnyro paboTy Mosra — (UKCUPOBATh
JAEUCTBUTENBHO 6ajicHble COObITUSA. MO3T HUKOT/A

HE 3aIIOMUHAET CKy4YHbIe (PaKThl — OHM HUKOT/[Aa HE TPOHAYT
(puabTp «0ueBUAHO, 3TO HE BAKHO».

Kax Bam mMo3r yswaem, aro uMmeHHO BakHO? [Ipeanonoxum, aro
BbI IOIILIA B IIOXO/I HA JICHb 1 HA BAC Ha6p0CI/IJIC51 Turp. 9Yro
IPOU3OUJIET B Ballleil royiose u Teje? HelpoHbl «3aKryTcs». IMOIUN
B3opByTCa. IIpousoiiner evibpoc xumuveckux eewecms.

OTnKyHoO, ocTanoch
Bcero 450 cKyuHbIX,
HeWHTepeCHbIX
CTPaHULI...

BoT oTkysa Mo3r y3Haer...

3T10 ponxxHo 6bITb BaxxHo! He 3abbiBan 06 atom!

Teneps npeacTaBbTe, UTO Bbl HAXOJUTECH JJOMA UJIN - umaemh

B 6MOIMOTEKe. DTO 0E30IIAaCHOE, TEIUIOE MECTO, TJE HET Bauk M:'B“g%“o Q
oM 0

HUKAaKUX TUTPOB. Bol yunTecs. [oToBUTECH K 9K3aMeny. Mim <)l Mu“"‘mb

IBITAETECh OCBOUTD KAKYIO-TO TEXHUYECKYIO TEMY, Ha N3yUYE€HHUE
KOTOPOH, KaK JlyMaeT Ballle HA4aJdbCTBO, TPEOyeTCs Heens,
MakcumyM — 10 gHei.

Ectb ToBKO OHA TpobeMa. Bam Moar nelTaeTcs caenaTh
BaM ogospKeHue. OH IpITaeTcs YoeJUThCs, YTO 3Ta
OYEBUIHO HEBAKHAS HH(OpPMALUs He OYAEeT pacxol0BaTh
JedunuTHble pecypchl. Pecypcel, KoTopble Jyulie
HMOTPATUTD HA 3AIIOMUHAHUE ACHCTBUTEIBHO BAsKHBIX
Bemeil. Bpojie TUTpoB, yrpo3pl nokapa Win pa3MenieHus
¢ororpacduu ¢ Be4epUHKU HA CBOCH CTPAHUYKE

B «®elicbyke». M HET HUKAKOIO IPOCTOTO CIIOCOOA CKA3aTh
BalIeMy MO3Ty: «Ji, MO3I, OOJIBIIOE CIIACUO0, HO HECMOTPS
HA TO, YTO 3Ta KHUTA CKyYHas U BBI3BIBAET Y MEHS HOJIb
aMoumii 1o mkazie Puxrepa, s1 1eICTBUTENIBHO XOUY,
YTOOBI THI BCE 3TO 3ATIOMHIII».

Bbl 3eCb » 27
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Kak yumamb amy

Mot AyMaea o dmamee smojt Kenrit, Kak e
deroneke, ChocobHoM yHamLed

TaK 4TO e HyXHO, 4To0bI Hay4umbcsl yemy-To? Bo-nepsbIX, HyXHoO yceoumb MHOPMALIMIO,
a NoTOM y6eanTLCs, UTO Bbl HE 3abydeme ee. ITO He saTankvBaHme akTos B Bauly

ronosy. OCHOBbIBasiCb Ha [oCrieAHUX NCCreAoBaHuAX B 0BNACTV KOTHUTMBHOW HAYKW,
HeiipoGuonoruu 1 obpasoBatenbHOM ncuxonorum, obyyeHue — 310 HeUTO HaMHOro

Gonbluee, YeM YTeHMe TeKcTa Ha cTpaHuLie. Mil 3HaeMm, 4TO «BKIIO4AET» Ball MO3T.
HekoTopble NpyuHUMUNbI o6yueHus cnoco6om «6bicTPOro BXOXAESHUA»:

Busyanu3auus. N306paxeHna 3aMOMMHaloTCA ropasao nyulle, yem ofHN TONbKO CNOBA, 1 AenatoT
obyueHne Gonee 5 PeKTUBHDBIM (cnocobHOCTb 3anoMuUHaTh 1 nepepasatb 3HaHWA BO3pacTaeT Ao 89%).
Takoi NOAXOA AenaeT nHdopmaumnio Gonee noHaTHON. EC cnosa pasmeleHbl BHYTpPpM nUnm
po3ne n3o6parkeHui, KOTOPbIM OHU OTHOCATCA, a He noA HUMKU unu Ha [pyron cTpanunue,
BepOATHOCTb yCrewHoro peLenina 3afaun yueHnKkamn yBenuunBaeTCA 6 0ea pasa.

Pas3roBOpHbIA CTUMNb " nepcouuqaukau.vm. Hogeiilune NcCnepaoBaHnA nokasanu, uto ecnu
maTepuan nsnoxeH He dopmanbHbIM A3bIKOM, @ Pa3roBOpHbIM, € nosecTtBoBaHMem ot riepBOrO Nnua,

TO yuawmecs cnpasnATCaA ¢ /TOrOBbIMM TECTaMV Ha 40% nyuwe. BmecTo uTeHuA neKkuni paCCKa3bIBa|7|Te
ncTopun. Vcnonb3ynre NOBCEAHEBHDbIN A3bIK. He HanyckaiTe Ha cebs N3NNLIHIOK cepbe3HOCTb. Uemy 6bl
8bl ynenunu 6onblue BHUMAHNA: mHTepecHol 6ecene 3a YKUHOM C Apy3bamy nnn nekumn?

rny6okoe norpy»eHue o6yuaemoro B marepuann. [lpyrummn cnosami, noKa Bbl He 3acTaBuTe
Hel?lpOHbl aKTVUBHO pa60TaTb, B BauJe|7| ronose HWUyero rlpOVlCXOAVITb He 6yneT. UYnTtaTenb ﬂOﬂ)KEH 6bITb
MOTVIBVIpOBaH, 3aV|HTEPECOBaH, 3aVlHTlerOBaH n BJJ.OXHOBﬂeH, ‘4T06bl peu.la'rb ﬂpO6ﬂeMbl, ﬂeﬂaTb BblBOADI
n l'eHelepOBaTb HOBbIE 3HaHUA. n onAa 3TOrO Hy)KHbl 3apa4n, ynpa>|<Heva n HaBOJJ,ﬂLU,VIe Ha pa3Mb|LLlJ'leHVlﬂ
BOﬂpOCbl, a TakXe AeﬂTeﬂbHOCTb, KOTOpble BK/IOUAOT o6a ﬂOﬂqualeﬂ mo3raun BbI3blBAIOT SMOUnN.

3axeaT n yaepxaHue BHUMaHUA uuTareni. Y Kaaoro 13 Hac Gbino Takoe «f pencTBUTENbHO
XOuy BblyuMTb 3TO, HO MHE xoueTcs cnatb yxe nocne nepeom CTPaHMLbD. Mos3r obpallaeT BHUMaHNe Ha BCe
HeoBbIUHOE: UHTEPECHOE, cTpaHHOe, 6POCKOE, HeoXmpaHHoe. Visyuenne HOBOW COXHO TexHMueckomn Tembl
He [OMKHO 6biTb CKYUHbIM. Mos3r 6yaeT yunTbCA ropasao 6bICTpEE, €CN emy NHTEpecHO.

3moumm. Tenepb Mbl SHAEM, yTO CNOCOBHOCTL K 3anoMUHaHNI0 BO MHOTOM 33BUCUT OT IMOLNOHANBHOTO
HanonHeHus. Bbl 3aNOM1HAeTE 10, UTO [NA BAC BAXHO. Bbl 3aMOMMHAETE, KOTAa Bbl yTO-TO UyBCTBYETE.

HeT, Mbl He UMeeM B BUAY [yluepasanpaioLlyo MCTOPHIO O ManbyuKe 1 ero cobake. Mbl roBOpYM O TaKix
SMOLMAX, KaK yANBNEHNE, N106ONBITCTBO, Pa3BneveHne, «@ uTO, €CAN ... 7» N, KOHEUHO XE, «pa A kpyTont»,
KOTOpble BO3HMKAIOT, KOTAZ Bbl peliaeTe rO/IOBONIOMKY, MOHVMAETE yTO-TO TaKoe, UTo BCE ocTanbHble
CuMTaloT TPYAHbIM, WK 3HAETE HeuTo, UTO MO3BONAET CUNTaTL ce6a «bonee NOJKOBAHHBIM TeXHUYEeCKn»,

yem o6 n3 TexHnyeckoro oTaena, KOTOpblI?I 3TOro He 3HaeT.




BeedeHue

Memano3Hanue: pasmblwreHUs 0 MblWAEHUU

WHTepecHo, Kak s
MOTYy 06MaHYTb CBOW

MO3F, YTO6LI 3aNOMHUTD
3TOT matepuarn...

Ecau BoI ,Z[eI‘/JICTBI/ITe.TII)HO XOTHUTE YIUTDbCA 1 XOTUTE YIUTHCA 6I)ICTpeC
1 OCHOBATEJIbHEE, O6paTI/ITC BHHMMAaHHME HA TO, KaK BbI 06pamaeTe
BHHMaHHE. HO,Z[YMEII‘/JITC O TOM, KaK BbI [yMac€Te. I/ISY‘{I/ITC, KaK Bbl YIUTECCh.

bonbmuHCTBO U3 HAC HE TPOXOUIN KYPChI II0 METAIIO3HAHUIO U TEOPUH
obyueHus, IOKa Mbl pOCIU. MBI 00421l OBUINA yIUTHCS, HO HAC PEIKO
YUUAU YIUTHCS.

Qo

(0]
Ho mbI peinioniaraeM, 4To, €I BbI IEPAKUTE 3Ty KHUTY, BB {r;\
JEHCTBUTENBLHO XOTUTE HAYYUTHCS PENIATh 3324 IPOTPaMMUPOBAHUS
¢ nomosio Python. 1 BbI, BeposATHO, HE XOTUTE TPATUTh MHOTO BPEMEHU.
Ecm BBI XOTHTE NCIOIB30BATD TO, YTO IPOUYNUTAETE B STOM KHUTE, BaM
HYXXHO 3aN0MUNAMS TO, 9TO unTaeTre. /I 3TOro Bbl JOKHBI
nonumams. ITo6bI IOJyIUTh MAKCUMAIBHYIO IIOJIb3Y OT 3TOM WK
A1000U JPYTOM KHUTH WIH OIIbITA OOYYEeHUsI, BO3bMUTE Ha Ce0s
OTBETCTBEHHOCTD 32 CBOM MO3I. 32 HaANO0AHeHUEe MO3TA.

XUTPOCTD 3AKIIOYAETCA B TOM, YTOObI 32CTABUTH MO3T CUUTATh
HOBBII MaTepuaJl, KOTOPBIA BbI U3y4yaeTe, JlelcTBUTEIbHO

Ouensb Baxnbiv. Mmeronum pemaloniee 3HaueHue JIJIs Balero
6marononyuns. TakuM jke BaKHBIM, Kak TUTP. B mpoTuBHOM Ciryyae
BbI Oy/IeT€ IIOCTOSHHO BOEBATH CO CBOMM MO3TOM, U OH CJIEJIA€T BCE
BO3MOKHOE, YTOObI HE COXPAHATDH HOBYIO MH(OPMAITHIO.

KAK zactaButb cBOM MO3r eocnpmHumartb Python Tak, cnosHo
3TO He A3bIK NPporpaMmMMpoBaHuUs, a rosiogHbLIA TUrp?

Ectb siBa crioco6a: MeUIeHHbII ¥ yTOMUTEIBHBIN M OBICTPBIN 11 3(pPEeKTUBHBIA. MeUIeHHbIH — 3TO c11oco6
IIPOCTOTO MOBTOPEHUs. BbI, 04eBUIHO, 3HAETE, YTO MOJICHO BBIYIUTD U 3aTIOMHUTD JAZKE CKYYHYIO TEMY, €CJI
HPOJIOJIKATh BOUBATH OHO U TO K€ B CBOI MO3T. [locsie 1ocTaTouHOoro KomdecTsa IOBTOPEHMIA Ball MO3T
CKaxKeT: «He noxosice, 9TO 3TO U1 HETO BAKHO, HO Pa3 OH MPOAOJIKAET TBEPAUTD 3TO CHO8A, U CHOBA, W CHOG,
TO, IO-BUANMOMY, IPUAETCS IOIMHUTLCS» .

Boee GpIcTpBIi C1IOCOG — cdeaams wmo-HubYb, Hmo nossICUM AKMUBHOCHT MO32d, TIOJIKITIOYUAST PA3TUYHBIE MUNbL
aKTUBHOCTU MO3ra. ONrcaHHOE Ha TIPebIYIIEl CTPAHUIIE ABIAETCSA 3HAYMTEILHOM YacThio pemenus. JlokasaHo,
9TO BCe 3TU (PaKTOPBI TIOMOTalOT MO3Ty PaboTaTh BaM BO O;1aro. Hanpumep, ncciie1oBanms HOKa3bIBAIOT, YTO
pasmeuterue CI0B B UIB00PAKEHUAX, KOTOPbIE OHU ONUCHIBAIOT (a HE B IIOAIMCH, B TEKCTE I IJie-HUOYb e1re

Ha CTPAHUIIE), 3aCTABJIAET BAlll MO3I' IOCTPOUTD MEK/TY CJIOBAMU U KAPTUHKAMU CMbICJIOBbIE CBA3H, UTO IIPUBOAUT
K YBEJIMUEHUIO KOJINYECTBA 33/1eHICTBOBAHHDBIX HEPOHOB. bosibiie 3a/1e/icTBOBAHHLIX HEHPOHOB — GOJIbITIE
IIAHCOB, YTO BAIIl MO3T N0iMen: Ha 3TO CTOUT OOPATUTh BHUMAHUE U, BO3MOKHO, 3aTIOMHUTb.

PasroBopHBII CTIIIB IOMOTAET, TOTOMY YTO JIOA, KaK IPABIUIO, YEJISIOT GOJIbIIE BHIMAHUS COJEPKIMOMY,
KOTJIa OHU YyBCTBYIOT, UTO YUaCTBYIOT B Pa3roBOPE, IIOCKOJIBKY PA3roBOP TPEOYeT yaepsKaH!s BHIMAHUST

Ha BCEH €ro NPOTKEHHOCTH IO CAMOTO KOHIIA. YIUBUTEILHO, HO BAIl MO3T HE G0Hyem, 9TO «Pa3roBOP»
BezleTcs Mex Ty BaMu 1 KHuroii! G ipyroii CTOpOHbI, €CIM CTHJIb MAChbMa (POPMAILHBIH 1 CyXOH, BAIl MO3T
BOCIPUMHHUMAET 3TO TOYHO TAK JK€, KAK YTEHME JICKIIMH, KOIJ[A BbI CUJUTE B ayIUTOPUU, 3AII0THEHHOMN
ITACCUBHBIMH yJaCTHUKaMU. TyT naske 60jpcTBOBATh HET HEOOXOMIMOCTH.

Ho n3o6paxenns 1 pasroBOPHBII CTHIL — 3TO TOJIBKO HAYaJIO. ..
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Kak yumamsb amy

Bom 4mo mbi cdenanu:

MbI BCIIO/IB30BAIN KApMuUHKU, IIOTOMY YTO MO3T BOCHIPUHUMAET 3PUTEILHbIE OOPa3bl JIyUIlle, YeM
TekcT. Tam, 1€ peub ugeT o Mosre, oJiHa KAPTUHKA JEHCTBUTETLHO cmoum Thicsdu c1oB. M korna
TEKCT U U300pakeHNs PabOTAIOT BMECTE, Mbl 6CMpausaem TEKCT B U300PAKEHNUs, TOTOMY YTO Balll MO3T
paboTaet 60s€e 3PEKTUBHO, KOT/]A TEKCTOBOE OIMMCAHNE HAXOAUTCA B IIpeJiesIax o0pasa, K KOTOPOMY
OH OTHOCHTCS, B OTJIMYUE OT CJIy4asi, KOI/[a TEKCT HaXOJUTCS B 3ar0JIOBKE WM CIPATAH I7Ie-TO TIyOOKO
B TEKCTE.

Mb1 ncnob30BaNN U30BIMOUHOCHTs, TTIOBTOPSS OJHO U TO K€ NO0-PA3HOMY, ICTIOTb3Y MHOHCECMBEHHBLE
€nocofbL IPEACTABICHUS NH(OPMALIUY, YTOOBI YBEJIMYUTD BEPOSITHOCTD COXPAHECHUS COACPKUMOTO
B HECKOJIBKHX 00JIACTAX MO3Ta.

MBI UCITOIB30BAIN IIOHATUS U I/ISO6pa)KeHI/I$I HeoHCUIAHHBIMU CHOCO6aMI/I, IIOTOMY 9YTO MO3T HACTPOE€H
Ha HOBH3HY. M5! UCITOIBb30BAIN I/1306pa>KeHI/I$I 1 IIOHATUA, UMECIOIME XOTb KaKOE-TO, I1O KpaI‘/)IHeI;'I
Mmepe, H€7€0m0ﬁ0€ IMoyuoHabHoe co@epmauue, IIOTOMY YTO Balll MO3I' HACTPOCH 06pa1uaTb BHHMAaHUE

Ha OMOXUMUIO SMOHHﬁ. TO, 9TO 3aCTaBJISICT BAC WyeCcme06anb YTO-TO, CKOPEE BCCTO, CJIEAYET 3alIOMHUTD,
AK€ €CJIM 9TO 9yBCTBO — JIMIIb ym;t61ca, yt)ua/zenue WIU A1000Nn6memeo.

MBI HcIOIb30BAIHN G0JIeE JIMYHBIN paseo6opHbiil CMuls, IOTOMY YTO MO3T HACTPOCH YAEIATH OOJIbIIEe
BHUMAaHHN, KOTJA CYUTAET, YTO BBl YIACTBYETE B PA3rOBOPE, A HE MACCUBHO CJIYIIAETE MPE3EHTALIHIO.
Barmr Mmo3r gesaet 3To Jaxke Torga, KOTza Bl wumaeme.

Mbu1 Bxmounu 6os1ee 80 npaxmuueckux ynpaxcuenuii, TOTOMY 9TO MO3I HACTPOEH YUUThCA U 3alIOMUHATD
6oJblIIe, KOT/Ia BbI deaaeme 9TO-TI00, a HE IPOCTO wumaeme 06 3ToM. Y MbI c/ie1anm yrnpakKHeHUs
CJIOKHBIMU, HO BBIITOJTHUMBIMU, TIOTOMY YTO 3TO UMEHHO TO, YTO HPEANOYUTAET GOJIBIIMHCTBO JIOEH.

MBI UCIIOJIL30BAIN HECKOAbKO cmuaell nodavu Mamepua./m, IIOTOMY 4YTO OJHU IIPCAIIOYUTAIOT YIUTDHCS
IIOCTCIICHHO, «IIar 3d HIaromM», Jpyrue XejaaloT CHavYaIa IIOHATb O6H_IYIO KapTUHY, 4 TPETbU IIPOCTO
XOTAT YBUJACTD IIPUMCPDI. HesaBucumo oT Bammx cOOCTBEHHBIX HpCI[HO‘ITCHI/Iﬁ B O6YLI€HI/II/I, 6y,ZLCT
I10JIE3HBIM YBUJCTDb OJJMH 1 TOT JK€ MaTCPpUaI, HpeﬂCTaBHCHHBIﬁ HECKOJIBKIMM CIIOCOOAMU.

Mur IMOATOTOBUJIN MaTEPHaJ 1A oboux mmymapuﬁ eawezo mosed, IIOTOMY 94TO YEM Gouble Y4aCTKOB
MO3ra Bbl SMCﬁCTBYCTC, TEM JIy4diie HpOfII[CT O6YUICHI/I€ 1 3aIIOMMHAHHUE U TEM JJOJIbIIIE BbI MOKETE
OCTaBATbCI COCPEAOTOYCHHDBIM. Hcnoabp3oBanue OJHOT'O IOJyIIapHA MO3Tda O3HAYACT, 94TO JAPYyroe
IOJymapue B 9TO BPEMA OTADIXACT, TAK UYTO BaIle 06yqu1/Ie 6YI[CT NPOAYKTUBHDBIM B TECUCHHEC
JAJINTEIbHOI'O IIEPUOid BDEMEHU.

Tax:xke MbI BKJIIOYIIU B KHUTY pacc:caa‘bt " YIIPpAKHEHUS, KOTOPbIC HPEACTABIAIOT 00.1ee 00HOt mouKu
3pe1m}z, IIOTOMY 9TO MO3I' HACTPOEH Ha 6ouiee I‘JIY6OKO€ N3y4€HUE, KOI/Ia BBIHYK/JACH aBaTh OI€HKI
1 BbICTpanBaThb CYyKACHUI.

Mb1 BKIOUMIN 3adauu, ynpaskHEeHUs 1 60npocst, Ha KOTOPbIE HE BCET/[A €CTh OJJHO3HAYHBIIN OTBET,
MIOTOMY YTO MO3T HACTPOEH YUUThLCS U 3alIOMUHATD, KOTJIa OH paboTaeT HaJ yeMm-To. [Togymaiite
00 3TOM: YTOOBI IOJJEPKUBATH XOPOIIYIO (DU3MYECKYIO (hopmy, HEJOCTATOUHO IIPOCTO HAOA00amb
32 JIIOIbMU B TpeHaXepHOoM 3aie. Ho MBI ciies1anm Bce BO3MOXKHOE, 9TOOBI YOEAUTHC S, 9TO KOT/IA
BBI YCEP/IHO TPYAUTECH, TO HAXOAUTECH HA 8¢pHOM ITYyTH. BbI ne nompamume nu 0dnozo auwnezo
dendpuma Ha n3ydeHNEe TPYAHOTO ISl IOHUMAaHUS IPUMepa UIH pa3dop TPYJHOTO, HACKIIEHHOTO
TEPMUHOJIOTHEN YJIN YPE3MEPHO TAKOHUYHOTO TEKCTA.

B knure ects ato0du. B PpaccCKasax, IpuMepax, puCyHKaxX 1 TaK JajIce, IIPOCTO IIOTOMY 9TO 6bl YCJIOBEK.
U Bamr mo3r YACJACT A1005m OOJIbIIIE BHUMAHUA, YEM U AM.
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Buipexsme smo y n

pukaelme
S Ha xoaoguabHuk.

O He Toponurecs. Yem Gonsuie Bbl nonmere,
TeM MeHblwe BamM Hapo 6yaetr 3anomMmuHaTth.

Henocrarouno npocto wumams. OCTaHOBATECH U TIO-
aymaiite. Korna B KHHTe 3a/1a€TCs BOIIPOC, HE Iepe-
xozuTe cpaly k otsety. [Ipescrasbre, 4T0 KTO-TO
I[eﬁCTBHTCJIbHO 3a14€T BaM BOHpOC. LICM I‘JIY6}KC BbI
3acTaBJ/IeTe CBOIM MO3I BHUKATD B MATEPUAIL, TEM
6OJIBIIE ITAHCOB HAYYUTHCS U 3aIIOMHUT.

MBI TpeIoCTaBIIIN BaM 33IaHUS, HO €CJIN GBI MBI
PEIIIN UX 32 BAC, 3TO 6BIIO OBI BCE PABHO YTO
KTO-TO JIPYTrOIf XOAUT HA TPEHUPOBKU BMECTO BaC.
M 1e mpocTo cmoTpure Ha ynpaxHeHHs. IToxs-
3yiiTech KapaHzamoM. CylecTByeT MHOXKECTBO
JIOKA3aTEIbCTB, YTO (PU3MICCKAST AKTUBHOCTD 8 npo-
Yecce SAHATHH TIOBBIIACT KAYECTBO OOyICHHUSI.

O Yutante paspenbl
«3JTO He rnynbie BONpocChbi».

To ecThb unTaiite ux Bce. ITO HE JOIMOTHUTED-
HbBIE BPE3KU, OHU AGALIOMCA YACMBIO OCHOBHOZO0
mamepuana! He nporyckaiite ux.

O MycTb KHUra cTaHET nocneaHemn
npountaHHOM nepep cHom. Mo kpanHen
Mepe He YMTauTe Nocrie HUYero CrioXKHOoro.

YacTp 06ydyeHns (0COGEHHO IIEPEHOC B JOJITOBpe-
MEHHYIO ITAMSTh) IIPOUCXOIUT NOCAE TOTO, KAK BbI
3aKpbUIN KHATY. Bamemy Mo3ry TpebyeTcst Bpems
Ha COGCTBEHHYIO, JOIIOJIHUTEIBHYIO OOPAOOTKY.
Ecm BBI 3arpysuTe €ro 4eM-To HOBBIM BO BPEMS
3TOU 06PAbOTKH, YACTDb TOTO, YTO BBI TOJIBKO YTO
y3HaIN, Oy/IE€T yTpadeHa.

O Mporoeapusaitte npountanHoe. Bcnyx.

Pasrosop akTuBupyeT Apyryio yacTb Mosra. Eciau
BBI IILITAETECH OHATD YTO-TO WM YBEJIUYUTD CBOU
HIAHC BCLIOMHUTD 3TO MO3Ke, IPOU3HECUTE 3TO
BCIIyX. A erie sydine, Honpo6yiite 06bICHUTD 3TO
BCJIYX KOMY-TO JJpyromy. Bel HayunTech ropasso
ObICTpEE, Uy BAC MOTYT MOSABUTLCS UJEH, KOTOPBIX
HE BO3HUKAJIO, KOTJIA Bbl YUTAIN KHUTY.

BbinonHaute 3agaHua. Muuuute CBOM 3aMeTKM.

BeedeHue

Bom kak Bbl moxeme 3acmagumb cgoii
Mo32 pabomamb

HTax, c Hameil cTOpOHDI MBI ¢ieTatn BCE. OCTaIbHOE 3aBUCUT OT Bac. ATU
COBETHI ABJIAIOTCS OTIPABHOU TOUKOH. [IpucaymuBaiTech K CBOEMY MO3TY
U BBISICHAITE, UTO JUIs Bac paboTaeT, a 9To HeT. [TonpobyiiTe HOBbIE NPUEMBL.

O MenTte Boay. MHOro Boabl.

Mosar paboTaeT JIydIie BCero, Korjna B OpraHu3Me
JIOCTATOYHO KuAKocTH. O6e3BOKUBaHUE (KOTO-
PO€E MOKET HACTYIIUTD IIPEK/E, YEM BbI IIOUYBCTBY-
€Te JKK/Ly) YMEHBIIAET CIOCOGHOCTD K ITO3HAHMIO.

O MpucnywuBanTecb K CBOEMy MOS3ry.

Ciexure 3a TeM, YTOOBI MO3T HE IIEPETPYKAT-
ca. Eciii BbI MOYyBCTBOBAIN, YTO IEPECTATN
BOCIIPUHHUMATD TEKCT WM Ha4aId 3a0bIBATD
TO, 9YTO TOJBKO YTO IMPOYUTAIN, IIPUILIO
BpeMms cles1aTh repepois. JlocTurnys onpesje-
JICHHOT'O MOMEHTA, BbI HE CMOXKETE 00Y4aThCsI
OBICTpEE, MBITASICH 3AIIOMHUATE €1rie GoJIbIIe,
a TOJBKO HaBPEJUTE MPOIIECCY OOyUEHMSI.

O YyBCcTBYyHTE UTO-HUOYADL.

Bamr mo3r 10/1K€H 3HaTh, 9YTO OOyYEHNE UMEET
JUIs Bac 3HaueHue. Bosiiekalitech B MCTOPHUU.
CocTaBbTe COGCTBEHHBIE TTOIHCH IS N306pa-
JKeHUH. B3/1bIXaTh OT IJIOXOM IIyTKU BCE PaBHO
JIydIIie, 9eM BOOOIIe HIYETrO He YyBCTBOBATE.

O Muwute MHOro kopa!

EcTb TOMBKO OMH CITOCOO HAYIUTHCS ITPOTPaM-
MupoBath Ha Python: mucaTs MHOrO KOZA.

H 570 TO, YTO BBI JJOJDKHBI JIeJIATh HA IIPOTSIKE-
Huu Beeit kauru. [IporpaMmMmupoBaHue — 3To
HaBbIK, 11 C,Z[HHCTBCHHLIﬁ CHOCO6 paBBI/IT}) 9TOT
HABbIK — IPAKTUKA. MbI aIUM BaM JOCTATOYHO
MHOT'O IPAKTUYIECKUX 331aHUIT B KUKIOH IIaBe
€CTb YIIPOKHEHH, KOTOPbIE IPEIAraloT BaM
peuuts 3aaady. He npomnyckaiite ux: 601bImast
qacCTb O6Y‘ICHI/I$[ HpOI/ICXO,Z[I/IT NMEHHO Torjaa,
KOIJa BbI BBIIIOJIHAECTE pra}KHeHI/IH. MI)I HpI/IBO‘
JIFIM pellieHre KOKIO0TO0 33/[aHNsI — He GoiiTech
3aIAHYTb Tyja, e 3acTpsm! (OdeHb J1eTko
3aCTPSTD U3-3a KaKOH-To Mestoun.) Ho monsr-
TANTECh PELIUTD Ty 33/[a9y CAMOCTOSITEJIBHO,
HIpEesK/Ie YeM HoacMoTpure penienue. M, ko-
HEYHO, 3ACTaBBTE €ro paboTaTh, IPEX/E YeM
HpOI[OJDKI/ITb qUuTaTh.
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Kak yumamsb amy

Mpoumu mens, 1 u3 2

IT0 00yJaIOIU TPAKTUKYM, 2 HE CIIPABOYHUK. MBI CO3HATEILHO YOpAIU BCe, YTO MOKET IIOMENIATh
usyueHuio matepuaia. Ilpoxoaa obydenue B nepsblii pa3, YuTaiiTe BCE C CAMOTO Hayaja, HOCKOJIbKY
MBI Y?K€ Y4JIA BCE€, YTO Bbl MOIJIM BUJIETH U 3HATD JIO 3TOTO.

JT1a KHMra cosgaHa gnsa TOro, 4yTO6bI BbI oﬁyuanucb KaK MO>XXHO Gblc'rpee.

Mb1 06yuuM TOBKO TOMY, YTO BaM HEOOXOAUMO 3HaTh. I10aTOMY BBI HE HalijieTe 3/1eCh HU JUIMHHbIX
CIMCKOB TEXHUYECKUX CBEJECHUM, HU Tabu1 oneparopos Python, nu npasun npuopurera. Mol

HE PACCMATPUBAEM 6¢e U 6Cs, HO MbI YIIOPHO TPYAUINCH, YTOOBI OXBATUTH CAMOE OCHOBHOE KaK
MO3KHO JIy4llle, I TETIEPD Bbl CMOKETE 0bicmpo «3arpy3suTh» Python B cBOit MO3r 1 yAep:KaTh €ro Tam.
EnuncrBenHoOe nperonoxenne, KOTOPOE MBI JIEIA€M, — UTO Bbl YK€ 3HaeTe, KaK IIPOrPaMMHUPOBATh
Ha JIPYTOM f3bIKE IPOTPAMMUPOBAHUS.

Jta KHMra opueHTuposaHa Ha Python 3.

B 5T0ii KHUTE MBI NCIIOJIBb3yeM BEPCUIO 3 A3bIKa MporpaMMmuposanus Python. Mer paccmoTpuM, kak
HOJIY9UTD U ycTaHOBUTH Python 3 B I1pusoscenuu A. B aToit kHure He ncnoansyercs Python 2.

Mbi cpasy HauHem paboty ¢ Python.

C mepBoii M1aBbl MBI HAYHEM ITOJIyYaTh ITOJE3HbIE€ HABLIKU U B JJaJIbHEHIIEM Oy/leM Ha HUX OIUPAThCH.
Het cMbIC/Ia XOAUTH BOKPYT JIa OKOJIO, IIOTOMY YTO MbI XOTUM, YTOObI BbI CPA3y HAYAIU NHo0yKMUEHO
ucroJsb3osaTth Python.

MpaxkTnueckue sapaHmsa HE cbakynbTaTtMBHbI, Bbl BOSMXHbI BbIMNOMHATb UX.

YnpaxxHeHus 1 IPaKTUYeCKUe 33JaHN He ABJIAI0TCH JOIOJHUTEIbHBIMHI, 3TO YaCTh OCHOBHOI'O
MaTepuata KHUra. Hekoropsle HY)XHBI, YTOOBI IOMOYb 3AIIOMUHAHUIO, HEKOTOPBIC BAXKHBI IS
IIOHUMAHUHA, 2 HEKOTOPBIE IIOMOT'YT BaM IIPUMEHSATD TO, 4TO Bbl y3Hanu. He nponyckaiime ynpasicnenus.

M36bITOYHOCTb B KHUry BHeCeHa yMbIlNIeHHO M ABnaeTcAa Ba>XHOM.

BaskHOIT OTTMYNTETHHON 0COOEHHOCTBIO KHUTH SIBJISIETCS HAIlle ICKPEHHEE XKEeJIAHNUE, YTOODI BB
deticmeumensyno yCBOMIN MaTepruas. M MbI XOTUM, 9TOOBI BbI, TPOYUTAB KHUTY, IOMHIJIH TO, YTO Y3HAJIN.
boapmuHCcTBO CIIPABOYHUKOB HE CTABST LCJ/IbIO COXPAHCHUEC U YACPKAHNEC I/IHqJOpMaI_II/II/I, HO 3Ta KHUTA
Juig obydeHus. 1 Bol yBuauTe, 9TO HEKOTOPBIE TOHATHS BCTPEYAIOTCS GOJIBIIE OJHOTO pa3a.

Mpumepsb! ynpoweHbl, HACKOJIbKO 3TO BO3MOXHO.

Hamy gprareny roBOpST HaM, 9YTO UX Pa304apOBBIBACT, KOIJA IPUXOAUTCS IIPOOUPATHCS Yepe3
200 cTpok mpuMepa 1 UCKaTh J[BE CTPOUYKH KOJ[a, KOTOPbIE HY’KHO IOHATDL. BOIbIMMHCTBO IpuMepoB
B 3TOI KHHUTE IIPEICTABIEHBI B MUHIMAJIBLHO BO3MOXHOM KOHTEKCTE, TaK YTO Ta YACTh, KOTOPYIO BBI
IBITAETECH BBIYUUTD, Oy/IeT sICHOM 1 mpocToil. He oxunpaiiTe, 9To BCce mpuMepsl OYAyT YCTOMYUBBIMU
VJIU JIaKe TIOJTHBIMH — OHU HaIIMCaHBI CIEIUATBHO /Il OOYYEHUs U He BCET/a IIOTHOCTHIO
(PyHKIIMOHAIBHBI (XOTS MBI CTAPAEMCS 3TO 0OECIEeUNTh, HACKOJIBKO BO3MOXKHO).
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BeedeHue

Npoumu mens, 2 usz 2

Jla, eme HEMHOTO...

310 BTOpOE M3pgaHMe, M OHO He TOYHO TaKoe Xe, KaK nepsoe.

ITO OOHOBJICHUE IIEPBOTO U3JJaHUs, OITyOIMKOBaHHOTO B KoHIlEe 2010 roxa.
HecMoTps Ha TO 4TO aBTOP TOT K€, TEIIEPb OH CTAJI CTaplIe 1 (HaAelCh)
Myzpee, IO3TOMY ObLIO PEIIEHO ITOJTHOCTBIO IEPENHCATh MaTePUaI IEPBOTO
n3ganud. Tak 4To... 31eCh 6ce HOBOE: IOPSAOK U3JI0KEHUS OTIMYAETCH,
coJiep:KaHue GbLIO OOGHOBJIEHO, IIPUMEPBI CTAIN JIYYIIe, UCTOPUH JTUOO0 UCUEe3In
coBceM, JIN60 U3MeHEHbI. MbI COXpAaHMIN OGJIOXKKY C HE3HAYNTETbHBIMU
IOIIPaBKAMU, TaK KaK PEIININ He PACKaYMBATD JIOJAKY CIMIIKOM CHUIBHO.
ITpomuio fOIruX MmMeCTh JIET... MBI HaJIeeMCs, YTO BaM IIOHPABUTCS TO, YTO MbI
HIPUIyMaJIH.

Fpe kopn?

MBI pa3MeCcTIIN IPUMEPHI KOJIA Ha BeO-caliTax, 9YTOObI BbI MOIIU KOIIMPOBATh
1 BCTABJIATD UX [0 MEPE HEOOXOAUMOCTH (XOTSI MBI pEKOMEH/IyEM BBOJUTD KO/
BPYYHYIO IIO MEpe U3y4eHHs MaTepraa). Bel HalizeTe KoJ IO CChLIKAM:

hitps://eksmo.ru/files/Barry_Python_Head_First.zip
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BeedeHue

Komanda mexnuueckux pedakmopos

Bwun JIro6anosuy (Bill Lubanovic) 3annmaercs
ITPOrPaMMUPOBAHUEM U 3/IMIHICTPHUPOBAHUEM YK€ COPOK
set. Taxxe on mumret s usgarenscrsa O’ Reilly: mammcan
IVIABBI IBYX KHUT 110 6e3omacHocTH Linux, COaBTOP KHUTU

Juid aiMuHACTpaTopoB Linux u asrop kuurn «Introducing
Python» («ITpocToii Python. CoBpemeHHbIiT CTHIL
IIPOrPaMMUPOBAHUSA> ). OH KHUBET y 3aMep3IIero o3epa B ropax
Canrpe-ne-CackBo4 MUHHECOTBI € JTIOOMMO KEHOH, IByMs
HperaCHbIMI/I JA€ThbMU 1 TpeMH Hy]J_II/ICTbIMI/I KOIIIKaMI.

Aasapx IO Ilysr Borr (Edward Yue Shung Wong) yeneuen
IPOrPaMMHPOBAHHIEM C TEX ITOP, KAK HAITHCAJI CBOIO IIEPBYIO
crpouky kogaa Ha Haskell B 2006 rony. B nacrosimee Bpems
paboTaeT HaJ{ COOBITUITHO-OPUEHTHPOBAHHOI 0OPAGOTKOM
nporiecca Topros B camoM 1eHrpe Jlongona. OH ¢ y10BOJIbCTBIEM
paszenser crpacTsb K pazpadoTke ¢ Java Community London

u Software Craftsmanship Community. Eciim 9xsapn

He 32 KJIAaBHATYPO#, 3HAYUT €r0 MOXKHO HAalITH Ha (PyTOOTLHOM
nosie iy urpaommym Ha YouTube (@arkangelofkaos).

Anpuanna Jlos (Adrienne Lowe) — 6b1Bmnii med-

nosap U3 ATIaHTBI, ceiiyac pa3paboTunk Ha Python,
JIeIUTCSA paccKa3aMu, KOHCIEKTaMU KOH(epeHnui

U perientamMu B 6J10Te 10 KyJIUHAPUHU U TPOTPaMMUPOBAHUIO
«ITporpammuposanue ¢ Hoxkamun» (http://codingwithknives.
com). Ona opranusyet koHpepennuu PyLadiesATL u Django
Girls Atlanta u Beget 6J10r «Your Django Story» Ha caiite
opranusanun «Django Girls», rae ny6nKyeT HHTEPBBIO

C )KeHIUHaMuy, nunymumu Ha Python. Axpuanna padoraer
HHXEHEPOM TexnoiepKku B Emma Inc., aupexropom

no passutuio B Django Software Foundation, a Taxxe
BXOJIUT B OCHOBHYIO KOMAH/ly TEXHUYECKUX nucaTesnreil. Ona
HPEAIOYNTAET PYKOIHCHBIE MUCHbMA 3JIEKTPOHHOM IouTe

U C IETCTBA COOMPAET KOJLIEKITUIO MAPOK.

MonTte Munanyk (Monte Milanuk) caeran Hemazo eHHbIX
3aMeYaHU.

34

3g8aP9




BeedeHue

Npusnameabrocmu u 6razodaprocmu

Moemy pedaxmopy. Penaxropom aroro nsganus sisisgercs JJox
ITanagensr (Dawn Schanafelt), u 3Ta kHUra cTaIa rOpasgo, roPasno
Jyqine 6arogaps yaactuio JJon. J/IoH He IpOCTO BBIAAIOINICS
PEAAKTOP, €€ BHUMAHUE K JeTa/IsIM U yMEHUE IPABUIbHO U3J/IaraTh
MBICJ/I 3BHAYNTEIBbHO YAyqIInIA BCE, UTO ObLIO HAIIMCAHO B TOM KHUTE,
B uznarenscrse O’Reilly Media Bomio B IPUBLIYKY HAHUMATD SIPKUX,
JPYKETOOHBIX, CIIOCOOHBIX JII0/IEH, 1 JIOH ABIsSeTCs OIMIeTBOPEHHEM
BCEX 3TUX JOCTOMHCTB.

DoH

Komande O’Reilly Media. Ham noTpe60BaIOCh 4eThIpe roja, 9To0bI HOAroTOBUTS 3TO nananue «Head First
Python» (aTo posras ucropus). Bosnne ecrecrsenno, yro muorue us komanael O Reilly Media 6ot
BoBJieueHbI B 3Ty paboTy. Kopran Hamr (Courtney Nash) yroopmia MeHs «GbICTPO IepenucaTh» KHUATY

B 2012 rogy, a 3aTeM IpoeKT HeMHOTO pasayscst. KopTHu 6pU1a HepBbIM peJakTOPOM 3TOTIO U3JAHIS

1 ObLIA PSLIOM, KOTIZia IIPOU30ILIA KaTacTpoda U Ka3aIock, YTO KHUra oopedeHa. Korna Bce mocreneHHo
BEPHYJIOCh Ha Kpyru cBost, KopTHu oTrexn Ha 60sbine u ryaimpe npoekTsl O’Reilly Media. Ilepenas
6paszpl penaktuposanus B 2014 rogy ouens 3anaroii Meran Brammert (Meghan Blanchette), koTopas
HaOIoAIA (S II0JIAralo, C BO3PACTAIONIVIM YKACOM ), KaK 33IePKKa HAKJIAJbIBTACH Ha 3aIEPKKY, a padoTa
HAJ{ TOU KHUTOH BEIOUBATACH U3 rpadiKa pa3 3a pa3oM. MbI BEpHYJIHCh B HOPMAIBHOE PYycJIO, Korna Meran
OTIIPABIJIACH HA HOBbIE racTouna, 1 J{oH B3suia Ha ce0st paboTy B KAYECTBE PEJAKTOPA 3TOM KHUTH. TO ObUIO
rOJl Ha3aJ, U GOJIbIIast YacTh KHUTH — 12%; miaB — ObUIa HaIVICAHA IO IIOCTOSIHHBIM OJUTEIbHBIM HABOPOM
Jlon. Kak s yxe ymommnaai, O’Reilly Media HannmaeT xopomux mozeit, 1 Kopran n Meran BHecu 60161101
BKJIA/I B PETAKTUPOBAHIE U ITOJJIEPIKKY, U 51 UM Npu3HaTeieH. Ocobylio 6,1aroJapHOCTD 3acTyKm MopuH
Crnencep (Maureen Spencer), Xesep Illepep (Heather Scherer), Kapen Ilanep (Karen Shaner) u Kpuc
ITammac (Chris Pappas) 3a pa6ory «3a Kymcamu». biarogapum Takxke HEBUINMBIX, HE3aMETHBIX TE€POEB,
N3BCCTHDBIX KAK OTAEJI IIOATOTOBKH K II€YaTH, KOTOPbIC IIPUHSIN MOU IVIABbI B InD&szgn U IIPEBPATIIN UX

B 3TOT I'OTOBBIH POAYKT. OHU cie 1 GOJIBIIYIO paboTYy.

Hckpennee cnacu6o Bepry Beiircy (Bert Bates), koroparii BMecte ¢ Katu Cheppa (Kathy Sierra) cosman sty
CepUIO KHUT ¢ uX 3ameuaTenbHol «Head First Java» («M3yuaem Java», Katu Cpeppa, bept betirc, «Jxcmo»,
2012). bepT mpoBes MHOrO BpeMeHH, paboTasi CO MHOM U YKa3bIBas BEPHOE HAITPABJICHUE JIJIS 3TOTO U3/IaHMSL.

Jpysvam u xoaneeam. Most 6marorapaocts Haitypkerry Baiity (Nigel Whyte) (3aBeayromemy xadenpoii
BBIUNCJIUTEIBHON TeXHUKH B Texnonormueckom nacrutyre, Kapioy) 3a nogiepxky B pabore. MHOrne moun
CTYAEHTBI TPOXOAMIN GOJIBIIYIO YaCTh 3TOTO MaTepraia BO BpeMs y4eObl, HaJIeI0Ch, OHU YJIBIOHYTCS, KOT/ia
YBUJIAT ITAPY (MM JJke GOJIbIIE) TPUMEPOB C HAIMX 3aHATHI Ha CTPAHNIIAX KHUTH.

Eme pa3 cnacu6o Jpsuny Ipuddurcy (David Griffiths) (moemy «coygactauky» no kaure «Head First
Programming») 3a To, 4TO CKa3aj MHE B OIUH OCOGEHHO CJIOKHBIN MOMEHT II€PECTATh GECIIOKOUTLCA 000
BCEM HOJPSJ U IIPOCTO HANUCAM IMY NPOKAAMY10 KHuzy! ITO GBI OTINYHBIN cOBET. 310poBo, uTo /381
BMecrTe ¢ JloH (ero xenoit u coasropoM «Head First») Bcerna gocTymnsl 11o ss1eKTpoHHOU oute. O6s13aTeIbHO
HounTaliTe 3aMevaTebuble KHuru u3 cepun «Head First» [lssuma u Jlon.
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BeedeHue

Cemve. Mosi cembst (xeHa Jleiinpa (Deirdre), netu Hocud (Joseph), Aapon (Aaron)

u AvinmH (Aideen)) BolIepskaia 4YeTbIpe rojia IOAbEMOB U IaI€HUI, OCTAHOBOK

Y HAUMHAHMIA, B3/[0XOB 1 (PBIPKAHMII ¥ TIOJTYYIJIA OIIBIT, U3MEHSIOMINI KI3Hb, Yepe3
KOTOPBII MBI BCE CYMEJIU IIPOUTH, K CYACTBIO, BCE €II[€ HEBPEAUMBIMU. JTA KHUTA
BBDKIUIA, 51 BBDKILI, HAIlIA CEMbs BbDKILIA. Sl oueHs G1arojapeH uM 1 JIoOJII0 UX BCeX,

U 1 3HAIO, YTO HE HY>KHO TOBOPUTH 00 3TOM, HO BCE-TAKU CKAXKY: «f] es1aro 3o st Bac».

Apyaum modam. Koman/1a TEXHIYECKIX PEAAKTOPOB IPO/IeJIaia OTIIMYHYIO paboTy:
CMOTPHUTE UX MUHHU-PE3IOME Ha IPEAbIAYLIEH cTpanuLie. S paccmoTpen Bee nx
PEKOMEHJIALINY, HCIIPABIUI BCE OIINOKY, KOTOPbIE OHU HAIIUIM, U BCErna ObLUI OYE€Hb FOPJ,
KOT/Ia KTO-HHOY/b 13 HUX HAXOJWJI BPEMS, YTOOBI CKa3aTh MHE, UTO 5 IIPOAEJIAN GOJIBIIYIO
paboty. S oueHn 61arofapeH UM BCEM.
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1 OCHoekl

*
* Haunem nockopee *

Yro Takoe Python? Hesnosutas
3mea? KomeauiHbIv Konnektus
M3 No3aHux 1960-x? d3bIk

nporpammmposaHus? Yept nobepu!
Bce 310 BMecTel

Munbin, Kaxercs,
ThI CJIULIKOM A0SO
npobsLn B mope...

HayHem nporpammupoBaTb Ha Python kak MOXHO ckopee.

B aToM rmaBe Mbl 03HAaKOMMMCSI C OCHOBaMWM nporpammMmupoBaHus Ha Python 1 coenaem
3TO B XapakTepHOM Afsi Hac CTUMe: C MecTa B kapbep. Yepes HeCKONbKO CTpaHuL, Bbl
3anycTuTe CBOK nepByto nporpammy. K KOHL rmaBbl Bbl CMOXETe He TONbKO 3anyckaTb
TUNWYHbIE NPOrPpaMMbl, HO TaKke MOHUMAaTb X Ko (1 3aTo ewle He Bce!). [onyTHO BbI
NMO3HAKOMUTECH C HEKOTOPLIMU 0COBEHHBIMK YepTamu si3bika Python. Utak, He byaem

OonbLle TpatuTb Bpemsi. [NepeBepHUTe CTpaHuLy — 1 Brnepea!

3TO HOBasd rmaBa



Ckaxu npueemy — Hem!

Nomaem mpaduuuu

BosbmuTe noutu mo6yio KHUTY IO IPOrPaMMUPOBAHUIO, U IIEPBOE,
4TO BbI yBUAUTE, Oyet npumep «Hello World».

4 3Haro, YTO BbI
HauymHanu ¢ «Hello,
Worldl», He Tak nn?

Ho HeT, Mbl He Takue

Jro xuura u3 cepun Head First, u Mb1

BCE JIeJIA€M HE TaK, KAK BbI IIPUBBIKJIH.
Jpyrue KHUTH 11O TPAJUIINYI HAYNHAIOTCS

C TOTO, 94TO BaM IIOKA3bIBAIOT, KAaK

HanucaThb nporpammy «Hello

World» na paccMaTpuBaeMoM sI3bIKE
nporpammuposanus. OJHAKO B caydae

¢ Python Br1 ucronn3yere osHO BbIpakeHuUe,
BBI3BIBAIOIIEE BCTPOEHHYIO (DYHKIUIO
print, KoTopas, B CBOIO OYE€PE/b, BBIBOAUT
coobmenue «Hello, World!» na skpan. He
CJINITKOM MHTEPECHO... J]a U YEMY BBI TyT
HAy4YUTECH?

ITosTOMY MBI HE COGMPAEMCS ITOKA3BIBATD
Bam nporpammy «Hello World» na Python,
IIOCKOJIbKY TaK BbI HUYETO He y3HaeTe. MbI
HOM/IEM JIPYTUM IIyTEM...

Haunem ¢ bonee codepxamenbrozo npumepa

ATy 1aBy MbI HAUHEM C IIPUMEPA, KOTOPBIH HECKOJILKO 6OJIbIIe
U, CJIELOBATEIbHO, oae3Hee, ueM «Hello World».

3ab6eras Hanepes, MbI CKa)KEM, YTO Halll IIPIMEP HEMHOTO HadYMaHHbLL: OH
JieJIaeT YTO-TO, HO B JIAJIbHENIIEM He OyzeT BaM 0co6o rosre3eH. M Bce ke MbI
BBIOPAJIN €T0, YTOOBI IPEJOCTABUTD «TPAHCIIOPTHOE CPEACTBO>, C ITOMOIIBIO
KOTOPOTO MOXKHO OY/IEeT ITOKPBITH 6OJIbIIYIO YacTh Python B MakcnManbHO
KOPOTKHII OTPE30K BPEMEHH, HACKOJIBKO 3TO BO3MOKHO. M MbI 0OGemaeM,
YTO K TOMY BPEMEHH KaK BbI 3aKOHUNTE PabOTATh C IEPBBIM IPUMEPOM
IIpOrpaMMBbl, BbI OyJeTe 3HaTh JJOCTATOYHO, 4TOoObI Hanucath «Hello World»
Ha Python 6e3 Hameit nomomniu.
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OcHoebl

3anpbl2uBaem

Ecyin y Bac Ha KoMIIbIoTEpE €11e He ycTaHOoBaeHa Bepcus Python 3, caenatite maysy
u nepeianTe k Ilpuroxenuro A, rie BbI HalifieTe Momarosble MHCTPYKIUN 110 €TO
YCTAHOBKE (3TO 3alIMET BCETO HECKOJIBKO MUHYT, OOEIal0).

YcTaHOBMB ITOCJIEAHUN BBITYCK Python 3, BBI 6yz(eTe rOTOBBI HAYAThH
porpaMmMupoBath Ha Python, a 711 mpoCcTOTHI — IMOKA — MBI COGMpaEMCs
HCITOTb30BaTh BCTPOoeHHYIO B Python maTerpuposannyio cpeay paspaborku (IDE).

IDLE Python — 3mo Bce, umo HyxHo das Hauana

Ycranosus Python 3, Bbl mosyaure B KOMIUIEKTE OYEHDb IIPOCTYIO,
Ho nosie3nyio IDE nog nazsanuem IDLE. XoTa ects MmHOTO
PAa3JMYHBIX CIIOCOGOB 3aITyCTUTD KoJ| Ha Python (1 BBI BcTpernTe

MHOTrue u3 Hux B 3Toi kHure ), IDLE — sto Bce, uro HY>KHO JULS Nlocae
Hayaa. Smo okHo ;:;C"egoea.mez\bl-foro
o
3anycrute IDLE Ha Bamem kommnbloTepe, a 3aTeM nogsuAoCh File P nyHkmog MEHio
; ; nepsbiM. Buygem - = New Fj
IIOCJIEIOBATEIBHO BBIOEPUTE MYHKTBI MeHIO [ile... — New File..., e ero Nossumey 5 ie..,
YTOOBLI OTKPBITH HOBOE OKHO pejakTuposanus. Korjga Bbr Ha:3blbe- Bygen Mo okHo,
«nepsoe okHo». Ha3bam,
BBIIIOJIHUTE 3TO HA CBOEM KOMIIBIOTEPE, JIOJKHBI OSBUTHCH JBA €ro “BMopoe o
OKHa: 0IHO ¢ 3arojoskoM Python Shell, a gpyroe — «Untitled»: OkHoo,
®08 Python 3.4.3 Shell
Python 3.4.3 (v3.4.3:9b73flc3e601, Feb 23 2015, 02:52:03)
[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin
Type "copyright", "credits" or "license()" for more information.
>2>> k
008 Untitled
3anycmus IDLE,
a 3a_meM BblB'pd-B
File.. » New Fie-.
NoAyHUM OBa. okHa Ln: 1|Col: 0
Ha akpaHe. T —__———
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Haesatime

Hasnauenue okon IDLE

O6a oxua IDLE BaxxubI.

ITepBoe okHO, KOMaHHAsA o60m0uKka Python, — ato REPL-
Cpefia, UCIIOoJIb3yeMas JUIs 3aIycKa (PparMeHToB KoJa
Python, o6pran0 oHOM MHCTPYKIIUK 32 pa3. Yem 6obire
BBI OyzieTe paboraTh ¢ Python, Tem 6osbmie Bam Gyzer
HPABUTBCS KOMaHAHas o6os0uka Python, u BeI GyzeTe gacTo
HCIIOJB30BATh €€ I10 Mepe YTCHHUS dTOU KHUTH. OJHAKO
ceifyac Hac 6OJIbIIE MHTEPECYET BTOPOE OKHO.

Bropoe okno, Untitled, — 3TO OKHO TEKCTOBOTO pPelaKTOPA,
B KOTOPOM MOKHO HAIlMCaTh 3aKOHUYEHHYIO IIPOrPaMMy

Ha Python. 9To ne camblii 1yumuii pegakTop B Mupe

(3TOI 4eCTH YIOCTOUIICS <8CMABLME C100A HA3BANUE (B0E20
a106umozo pedaxmopa>), Ho pepakrop IDLE goctarouno
yro6€eH 1 061a1aeT 60IbIUM HAGOPOM COBPEMEHHBIX
BO3MOKHOCTEH, YK€ BCTPOEHHBIX B HETO, BKJIIOYAs
MOJICBETKY CUHTAKCHCA U TOMY ITOIOOHOE.

C Arsl yMHﬂk@B .

YT10 3HauunT REPL?

370 NpodeccroHanbHoe XaproHHoe
coKpalyeHue ot «read-eval-print-loop»
(NpounTaTb-BbINONHNTb-HaMNeYaTaTb-
NMOBTOPUTb) 1 O3HAYAET MHTEPAKTUBHbIN
NPOrpPaMMHBbI MHCTPYMEHT, KOTOPbIV
NMoO3BONIAET SKCNEePUMEHTNPOBATb

C KaKMMU TONbKO MoxesiaeTe Kycoukamm
Kopa. YTo6bl y3HaTb 6osblue, yem BaM
HY>KHO 3HaTb, MPOMAUTE MO CCbINKE
https://ru.wikipedia.org/wiki/REPL.

ITockoyIbKY HAII TPUHIUII — «C MECTA B Kapbep», AaBaliTe ABUTAThCS BIIEPE]]
u BBeJieM Heboubmyio nporpammy Ha Python B 3To oxHo. Korna Bb1 3akoHunTE
BBOJIUTD KOJI, IPUBE/ICHHDII HIKE, NCII0JIb3YHTEe YHKTHI MeHIO File... — Save...,

YTOOBI COXPAHUTH IIPOrPAMMY 110/ Ha3BaHUEeM odd.py .

Y6C,Z[I/ITCCI), 4qTo BBC[[CHHbIﬁ KO 6 mounocmu COOTBETCTBYET IPUBECACHHOMY 31€Ch:

&) odd.py - /Users/Paul/Desktop/_NewBook/ch01/odd.py (3.4.3)

datetime
odds = [ 1, 3, 5, 7, 89,
21, 23, 35, 27, 29.

He secnokolmech 41, 43, 45, 47, 49,

celiyac o MOM, ——
ymo 3mMom

kog geaaem.

npocmo BBegU.me

ero B okHo
Pegd_\(muPOBaHuSl-
Ysegumech, ymo

Bbl coxpaHuAu |
ero Kd—K «od,d..
PB», T]'Pe)\(-ge yem
npogoA)KU.mb-

right_this_minute =

right_this_minute

datetime

datetime.today() .minute

odds:
print ("This minute seems a little odd.")

print("Not an odd minute.")

11,
31,
51,

13,
33,
53,

15,
35,
55,

17, 19,
37, 39,
57, 59 ]

Ln: 15/Col: 0

Urax... umo menepb ?Toros IIOCIIOPUTD, YTO BaM HEC TCPIINUTCS 3AITyCTUTD 3TOT KOJ, HE TaK
m? Z[aBaﬁTC CJEegIaEM 3TO. B oxne PEAAKTUPOBAHMS C KOAOM (KOTOpOC ITIOKAa3aHO BbIIJ.IC)
HAKXMHUTE KJIaBUIITY Fbna KJIaBUaTypeE. ITO MOJKET BbI3BATb HECKOJIBKO Pa3HbIX COOBITUMA...
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Ymo Gydem danbwe...

OcHoebl

Ecan KO/l BBIIIOJTHUTCA oes OI.[II/I6OK, IIEPpEBCPHUTE CTPpAaHUIY HpO,I[OJI}KaI‘/)ITC dTEHUE.

Eciut BbI 3a0bLIH COXPAHUTD CBOM KO, npesncoe 9eM MOMBITAINCH 3aycTUTh ero, IDLE
MOKAJTyeTCs, TaK KaK BBI IOJDKHBI 8 nepeyto ouepeds COXPaAaHUTD JTI0O0M HOBBIN KO/
B paiin. Eci BBl He cOXpaHNIN KOJi, TO YBUJUTE COOOIIEHNE, TI0JJOOHOE 3TOMY:

Kon ponmxeH GbiTb COXpaHeH
? OK, ut0o6b1 CoXpaHUuTL?

/

cancel | (TN

Menxuure Ha kaonke OK, mocie yero 3azanTe vMMsI JJIsI BAIIETO
¢aira. Ml BeIOpau mus paiina nMs odd 1 ZOGABIIN PACIIIPEHHE .PY
(a0 cormamenue Python, KoToporo cTouT npujepKuBaTLC):

Tags:

Where: ch01

Cancel

Eciu Teneps (1mocie coXpaHeHus1) KOJ, BBIIIOJHIIICS 6€3 OMHNOOK,
IePEBEPHUTE CTPAHULYY U npodosdxcatime wvumams. OJHAKO €CJIU TE-TO B KOJE
BBI JIOIYCTHJIM CUHTAKCUYECKYIO OMIMOKY, TO YBUAUTE TAKOE COOOIIECHHE!

TenxanTe Ha kHonke OK, a 3aTem o6paruTe BHUMaHUE, T/[€ IMEHHO,
o mHeHnio IDLE, conep:xuTcs cMHTaKCcCHYeckas ommoKa: IOCMOTPUTE
Ha 6OJIBIION KPACHBIH GJIOK B OKHE PEJJAKTUPOBAHMSA. YO€aUTEeCh, YTO
BaIll KOJ B TOYHOCTH COOTBETCTBYET HALIEMY, COXpaHuTe (paiis eme pas,
a 3aTeM HaxMuTe k1asumy F5, uro6s! IDLE BeimorHIIIA KO emie pas.

Tlo ymoaYaHuio, IDLE
He bygem BbinoAHsmML
Kog, komophil
He coxpaHeH.

Save As:| odd.py v h

Bbi moXeme
u.CTloAb:),oBd.mb
AlOBOE UMS gAd
pawell npoTpaMmbl,
Ho, Bepos{mHo, Bygem
Ayyuie, ecAU Bbl
BocnoAb3gemecb
mem Xe umeHewm,
Yymo U Mbl

HeponycTuMbii CUHTaKCUC Q—\

MoxHo 6€3 CoMHeHus
cka.3a.mb, Ymo

IDLE He cauwkom
XopoWla. B noucke
CUHmMakcuYeckux
owlusok. Ho Hakmume
kHonky OK,

U BoAbWol KkpacHIl
BAOK ykaXkem

Ha mo mecmo, rge,
No MHeHwo IDLE,
ecmb NpobAEMa..
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Haxamue F5 pabomaem!

Haxmume F5 dns1 3anycka Bawe2o koda

Hasxarue xinaBumu F5 BeInosHUT KoA B OKHe pepaktuposanus IDLE, Q———\

AKTHBHOM B ,ZIaHHbeI MOMEHT, €CJIM OH HE€ COACPKUT (631107 ($70) 4 BpEMCHU
BbIoJHeHUs. Eciu B KOJi€ BCTPETUTCA omuoKa BPpEMEHMU BbIIIOJTHEHM I,
BbI YBUJIUTE COO6H.I€HI/IC 00 omuobke (KpaCHbIM I_IBCTOM) 1 CTEK BbI3OBOB.

C amoro momeHma
«okHo IDLE gas

P€gakmuporaHug

IIpounTaiiTe coobIIEeHNE, A 3aATEM BEPHUTECH K OKHY PEJIAKTUPOBAHUS, mekcma» wmy|
4TOOBI YOEJUTHCS, YTO BBEIECHHBII BAMH KOJl B TOUHOCTH TAKOH K€, BYygem Hazbisams
kak y Hac. CoXpaHUTe Balll U3BMEHEHHBIN KOJI, 4 3aT€M CHOBA HAXMUTE Npocmo «okHo
xkaasunry F5. Korga Mbr Haxxumaem Fb, aktususupyerca okHo PEgakmuposatugs,
€ KOMaHHOH 060s10ukoil Python, n BOT 94TO MBI yBIUM:!

L X=X ) Python 3.4.3 Shell

Python 3.4.3 (v3.4.3:9b73flc3e601, Feb 23 2015, 02:52:03)

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

Type "copyright", "credits" or "license()" for more information.

>>> RESTART

;;Zs minute seems a little odd. —___ le secnokolimech, ecau Bbl Bugumibme

>>> | gpyroe coosweHue. Yumaiime g:. )

Umobbl YzHamb, Notemy amo Mat.
|Ln: 7 |Col: 4]

B 3aBrCHMOCTH OT TEKYIIEro BpEMEHH, BbI MOXKETE YBUJIETh COOOIICHIE
Not an odd minute (<HeueTnoe uncio munyt»). He 6ecniokoiirecs, ecam
TAK IOJIYYHJIOCH, IIOTOMY YTO 3Ta IIPOTPaMMa BBIBOJUT Ha KPAH TO OJIHO, Haxamue KacBUWU
TO JIpyroe coo0IeHNEe, B 3aBUCUMOCTU OT YETHOCTHU WA HEYETHOCTHU FS B okHe
3HAYEHUsI MUHYT TEKYIIEro BpPEMEHU Ha BallleM KOMIIbIOTepe (MbI yKe pegakmuposatud
TOBOPIUJIM, YTO 3TOT IIPUMEP Hadymanmsiil, He Tak gn?). Ecam BeI mogoxaeTe 3anycmum satll

kog, JameM ’B okHe

¢ koMaHgHou
osoaoUkoll Python
nosBumMCH ‘pe3l5Abmd.m.

MUHYTY, IIEJIKHETE Ha OKHE PEJAKTUPOBAHUsA, YTOObI BLIOPATD €TI0, a 3aTeM
Ha)kMeTe Kaasumry F5 eme pas, Bam KoJi 3anycTUTCs: CHOBa. Ha 5ToT pa3 Bbl
YBUJIUTE JIPyroe coodImeHue (opasyMeBaeTcs, 9TO BbI BBLKIATN TPEOyeMyIo
munyTy). He crecnsiitecy, 3aryckaiiTe aTOT KOJ| TaK 4acTo, Kak Xoture. Bor
TO, YTO MBI BUJIEJIH, KOT/Ia MBI (OYEHb TEPIIEIUBO) XKJIATA TPEOyeMyIO MUHYTY:

@08 Python 3.4.3 Shell

Python 3.4.3 (v3.4.3:9b73flc3e601, Feb 23 2015, 02:52:03)

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

Type "copyright”, "credits" or "license()" for more information.

>>> == RESTART ======
>>>

This minute seems a little odd.

>>> == RESTART
>>>

Not an odd minute.

>>> |

Ln: 10|Col: 4| |

AaBaiTe noTpaTUM HEMHOIro BpeMeHu U pa3bepemMcs, KakK BbINOJIHAETCHA 3TOT KOA,.
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OcHoebI

Kod 3anyckaemest Hezamedaumenbho

Korza IDLE npocut Python BbImomHUTS KOJ B OKHE pejakTupoBaHus, Python HemenneHHO
HAaYMHAET BBINOJHEHUE KOJIa C IEPBOI CTPOKU B (paiiie.

Tem u3 Bac, kTo nepexoaut Ha Python ¢ ogHOro n3 C-mo106HbBIX A3BIKOB, CJIEyeT OOPATUTH
BHUMaHUe, uTo B Python me cymecrsyeT nonstus yuxiun nin merofa main (). Tyt Takxe
HET IMOHATUS IPOIECca, U3BECTHOTO KaK «PEAAKTHPOBAHNE-KOMIIIIAIINA-KOMIIOHOBKA-
3anyck». B Python BeI peakTupyere cBOM KOJI, COXpaHAETE €ro U 3AIyCKACTE He3AMEONUMENLHO.

TTopoxauTe cexkyHOOuYKy. Ber ckasanu «IDLE
nonpocut Python BeznonHUTL KOA», HO pasee Python —
3TO He a3bIK NporpammuposaHus ¢ IDLE B kavecTse
IDE? Ecnum 370 Tak, TOrAG YTO Ha CAMOM Jefle 34ech
3anyckaetcs?!?

Xopowumn BONpPoc, B KOTOPOM Fferko 3anyrarbCs.

3anomuuTe: «Python» — 3T0 HasBaHMeE A3bIKAa TPOTPAMMUPOBAHNS,
a «IDLE» — aTo mHazBanue Bcrpoennoii IDE gis Python.

IIpu ycranoske Python 3 Ha koMnbIoTEp TaKkKe yCTaHABINBACTCS
MHTEpHIpeTaTop. ITO MEXAHU3M, KOTOPbII BbIOIHAET Ko Ha Python.
Hurepnperarop Toxke uaBecTeH 1oy HassanueM «Python», uro
yBeam4yuBaeT myranuily. [lo-xopomemy, KaskAbli, CChUIasCh Ha 3TOT
MEXaHU3M, JIOJKEH UCII0/Ib30BaTh O0Jiee MPaBUIbHOE Ha3BaHUE
«uHTepnperarop Python». Ho, yBbI, HUKTO 3TOrO He Jeaer.

C aTOro MOMEHTA MBI OYAEM HCIIOJIb30BATH CJIOBO «Python» s
0003HAYCHUS S3BIKA, A CJIOBO «HHTEPIPETATOP» — JJIST OOO3HAUCHUS
MeéXaHU3Ma, BeInosHsonero kox Ha Python. Croso «IDLE» otHOCHTCS

k IDE, koropasa npunumaer Bam ko Ha Python u 3anyckaeT ero ¢ nomompio
nHTeprperaropa. PakTUIeCcKu BCIO paboTy JeIaeT UHTEPIPETATOP.

dMe HES

[Aynhie potipocht

a
B ° WUntepnpetarop Python — ato yto-To Bpoge Java VM? B . Ho, KOHEYHO e, KOMNUNALMS AOSIKHA NPONIONTH

. Ha KakoM-To aTtane?
O ® W pa v HeT. [la, NOTOMY YTO MHTEPNPETATOP BbINOMHSET .
Balll Kofj. HeT OTHOCUTCS K TOMY, Kak OH 370 Aenaet. B Python 0 * []a, 370 NPOVICXOANT, HO MHTEPNPETATOP HE PacKPbIBAET
HET NOHATUS UCXOAHOTO KOAR, KOTOPbII KOMMMAMPYeTes 3TOT NpoLece Ans nporpammicTa Ha Python (sac). 3Tv aeTanu Bac
B «BbINOMHAEMbIN (hainy. B otnnune ot Java VM, untepnpertatop He KacaloTcsi. Bee, UTo Bbl BUGUTE, — 3TO KOG, KOTOPbIl paboTaer,
He sanyckaer .class (paiinisl, OH NPOCTO 3anyckaer Ball Koa. nockonbky IDLE aenaeT BCo CroxHyto paboTy, B3auMofieiicTys

C MHTEpNpeTaTopoM OT BaLlero MMeHn. Mbl pacckaxem 6orblie
06 3TOM NpoLecce fanee no XoAy KHUMM.
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Lllae 3a wazom

Boinoanenue koda, 0dna uncmpykuusa 32

Huke eme pa3 npuBoguTCA NporpaMma co CTpaHUIIbI 4:

pa3

from datetime import datetime

odds = [ 1, 3, 5, 7, 9, 11, 13, 15, 17,
21, 23, 25, 27, 29, 31, 33, 35, 37,
41, 43, 45, 47, 49, 51, 53, 55, 57,

right this minute = datetime.today () .minute

if right this minute in odds:

print ("This minute seems a little odd.")

else:

print ("Not an odd minute.")

19,
39,
59 ]

Dagaiime nobydem unmepnpemamopom Python

,HaBElIL/'ITe IIOTPATHUM HEMHOI'O BPEMEHU 1 BBIIIOJIHUM 3TOT KO/ TAK, KaK 9TO

JielaeT UHTEPIPETATOP, CTPOKY 32 CTPOKOH, OT Hauara (aiina 0 KoHya.

IlepBasi cTpOKa HMIIOPTHPYET HEKOTOPYIO BCTPOEHHYIO (PYHKIMOHATbHOCTD

U3 CTaHJapTHOH 6u6auoTexkn Python, koTopasa cogepKuT 60110
3amac MPOrpaMMHBIX MOJYJIEN, IPETOCTABIAIONINX MHOKECTBO 3apaHee
HOJITOTOBJIEHHOTO (1 BBICOKOKA4€CTBEHHOTO) MMOBTOPHO HMCIIOIb3yeMOTO KO/,

B nameii nporpamMe, B 9aCTHOCTH, MbI 3aIIPOCUJIM OJJUH U3 CyOMOyIeit
Mojyas datetime crapgaprHoil 6ubaumorexu. ToT dakt, uTo cydbmMoayTH
TakK)Ke Ha3bIBaeTca datetime, cOUBAET C TOJIKY, HO TAaK YK 3TO pabOTAET.
Cybmopynb datetime peannsyeT MEXaHH3M JUis PaGOTEI C BDEMEHEM,
KaK BbI YBUJUTE HA CIEAYIOMUX HECKOIBKUX CTPAHHIIAX.

Mo umMi Mogyag
U3 CcmaHgapmHoy

BU.EAu,omek_u,
u3 komopoli

NPoU3Bogumey
UMnopm noemopHo
UcnoAbzyemoro koga.

Aymaiite

O MOAYASIX

KaK O KOAACKIVLIX
CBSI3AHHBIX

PyHRIIMIL.

mo umd
cysmMogyAsl.

from datetime import datetime d
qi\ [ 1, 3,

5, 7, 9, 11, 13, 15,
21, 23, 25, 27, 29, 31, 33, 35,
41, 43, 45, 47, 49, 51, 53, 55,

17,
37,
57,

3anomMHume:
uHmepnpema.mop
HaYuHaem

€ HaYaaa Palaa
U Nocaegosameapio
geufkemcsr k KoHuy
PalAaa, BhinoAHsy
Kakgyo Cmpoky

19,
39,
59 ]

korga Mbl XomuM, Ymobbl Bbl
e pHumaHue Ha cmpoky
usaem ee (kak 3gecb}.

B amol. kHure,
os'pa.mu.AU. oCobo
\(.Ogd-a Mbl nogcrse‘-l
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OcHoebl

@yukyuu + modyau = cmandapmuag bubauomeka

CrangaprHas 6u6iamoreka Python oueHs 6ozama v IpeOCTaBIsAET MHOTO KOJQ JUIS
IIOBTOPHOTO HCIIOJIb30BAHUS.

JapaiiTe TOCMOTPUM Ha JPYTOA MOJYJIb, IIOJ, HA3BAHUEM OS, KOTOPBIA IPEAOCTABIACT
HE3aBHCUMBII OT IIAT(MOPMBI CIIOCOO B3AaUMOACHCTBUS C OIIEPALMOHHOU CUCTEMOU (CKOPO
MBI BepHeMcs K MoayJio datetime). PaccMoTpuM TOIBKO OfHY U3 ero pyHKIUIL: getcwd,
KOTOpas IPH BBI3OBE BO3BPAIIAET MeKyUUll pabouuti xamanoe.

BoT Tunu4anblil npuMep umnopma u 6513064 3Toi QPyHKIUM B mporpamme Ha Python:

/9 from os import getcwd

ViMnopmupyem ~3AMEM Bhi3blBaLeM,
cpyHKuwo u3 MOQYAT... where am I = getcwd() ~_| _— korga Tompesyemcs.
I

Habop cBaA3aHHBIX (DYHKIIUN COCTABJISECT IPOTrPAMMHBIN MOJYJIb,

U B CTAaHAAPTHOI OUOINOTEKE €CTh MH020 MOAYJICIA: q)YHKI;MM HaXOAITCsI
BHYTPW MOAYAETL,
¢9“K“““'"\/ } l KOTOPBIE CAMWU
getcwd HaXOAATC: BHYTPU
.3Mo YacCmb o
MOQYAS.- CTaHAapTHOM

\__\J 610OAMOTERN.

™
= Y
...Komo‘pblfl. gpAgemcs
Yacmbo cmaHgapmHol 5

—mkdir
puBAUOMEKU. getcwd .. chmod

datetime

random
DAd Hac noka He BaXXHo,
Hekomophie U3 Hux Bkpam
Ho gaaee B kHure wmhl BYg

Umo geaaem KaXkghil U3 amux mogyaell.
Ue onuckiBatomesd Ha cAegylow,ux CmpaHuyax,
em pacCMampuBamb Ux boAee NogpokEHo.
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Konaewm any6ixe

7

‘o Coannapmaasd EbAemeka Nl Aync:»i/'l

CrangapTHas 6u6IMOTEKa — 3TO GPIWIIMAHT B KOpoHe Python, ona cojepxuT Moy Ha Bce
CJIy9au ’KM3HU, KOTOPBIE IIOMOTYT, HAIIpUMep, YIIAKOBATh WU PaclakoBaTh ZIP-apxus, oTpaBuTh
WJIU IPUHSATD 3JIEKTPOHHYIO 1TouTy, o6padorarh HTML-crpanuiy. CranjapTHas 6u6110TeKa JaxKe
BKJIIOYAET BEO-CcEpBEP, a TAKKE MEXAHU3M /I PabOTHI € MOMYAApPHBIMU 6a3aMU JaHHbIX SO Lite.

B sToM xopomiom 0630pe MbI TO3HAKOMMM BaC C HEKOTOPBIMU YACTO MCIIOJIb3yEeMbIMU MOJYIAMHI
crapjapTHoi 6ubaumorexu. Creays 3a HAMU, BbI MOKETE BBOJMTD IIPE/ICTABICHHBIE IPUMEPBDI, KaK
IIOKAa3aHO, B KOMaHJHYIO CTPOKy >>> (B IDLE). Ecyin BbI ceiiuac BUANTE OKHO PEAAKTUPOBAHUS
IDLE, BpiOepuTe NYHKT MEHIO Run... = Python Shell, aT0o0bI IepeUTH K KOMaHAHOHI CTPOKE >>>,

JlaBaiiTe ncciemxyem cuctemy, B KOTOpOii paboraet unreprperarop. Xots Python ropaurcs cpoeit
KPOCC-TIAT(OPMEHHOCTBIO, TO €CTh KOJI, HAIMCAHHBIN HA OAHOH 11aT(OpPME, MOKET BBIIOJTHAThHCS
(kak mpaBuJIO, 6€3 M3MEHEHUs) Ha JPYroii, MHOI/IA BasKHO 3HATD, YTO BbI paboTaeTe, ckaxeM, B Mac
OS X. bosbiie y3HaTh O cCTEME BaM IIOMOKET MOJYJIb sy S. YTOGbI ONpeAEUTDb ONlEePaliMOHHYIO
CHCTEMyY, CHavajla UMIOPTUPYITE MOJYJIb SYS, @ 3aT€M 00paTuTech K arpudyTy platform:

/\ .
>>> import sys Nloskenepumelmupyem & darwin ( fgpo Mac 0S X).

>>> sys.platform - Vlmnopmupgem HYXCHLIU Mogyab U obpauwaemcs k ampusymy.
'darwin'’'

Mopyab sys — 3TO XOPOIINA IPUMEP IMOBTOPHO MUCIOIb3YEMOTO MOJYJIsl, KOTOPBIA B IIEPBYIO
odepe/b MPEOCTABAIET JOCTYN K IIPEAyCTAHOBJIEHHBIM aTpUOyTaM (TakuM Kak platform).

B cnepyomem npuMepe Mbl opesesnM, Kakas sepcus Python ucnonbsyercs, u nepeaajjum aTo
3HaueHMne (PYyHKIUU Print juisd BBIBOJA HA DKPAH:

>>> print (sys.version) VHepopMaus ob ucnoabk3yemoll
3.4.3 (v3.4.3:9073f1c3e601, Feb 23 2015, 02:52:03) Q—Be cuu Pgt'ho'n.
[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] P

Monaysnb 0s — 3TO XOPOIINH IPUMEP HOBTOPHO UCIOIb3YEMOT'O MOJYJIsI, KOTOPBIH B IIEPBYIO
odepeap IPEeAOCTABIISIET JOCTYI K 60raToMy Ha0OPy (DYHKIIUI 1 pean3yeT YHUBEPCATbHbIN
cr1oco® B3auMoAeiicTBUs Koja Ha Python ¢ onepannonHol cucTeMoil, HE3aBUCHUMO OT €€ BUJA.

Husxe mokasano, Kak IOJIY9UTb UM IAIIKH, B KOHTEKCTE KOTOPOU BBIITOJIHAETCS KO, UCIIOJIb3Y s
pynxnuio getcwd. Ilepes Bb130BOM QyHKIIUM UMIOPTUPYEM MOJIYJIb:

>>>importos 3 Viviopmupyem mogyab,

>>> os.getcwd() 3amemM BhijbiBaeM HyXHuio
' /Users/HeadFirst/CodeExamples' 3 PHYo pyHkuwo.

Am
BbI MOkeTe OMYyIUTh ZOCTYI K CUCTEMHBIM IIEPEMEHHBIM OKPY:KEHUS, KaK KO BCEM CPasy enpl‘fsUm
. «<€nvir.
(McmosB3yst aTpUOYT environ) Tak U MHAMBUAYIBHO (MCIOJB3Ys (PYHKIMIO getenv): cogep )c‘:z»
m
>>> os.environ MHoXecmso
'environ({'XPC_FLAGS': 'Ox0', 'HOME': '/Users/HeadFirst',6 'TMPDIR': '/var/ 9aHHbix.
folders/18/t93gmhc546b7b2cngfhz10100000gn/T/', ... 'PYTHONPATH': '/Applications/
Python 3.4/IDLE.app/Contents/Resources', ... 'SHELL': '/bin/bash', 'USER':

'"HeadFirst'})' C nomMoWwkio -
>>> os.getenv ('HOME') Whio «getenvs moXHo noAyYumS

KoH ¥
' /Users/HeadFirst' fe—— O KpemHbid. ampusym (U3 gaHHbix,
CogepXalwuxcs B «environs),
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OcHoebI

Cnannapmaast Spéaremeka non Aynoit, tpenesKerme

Pa6orats ¢ jaTamu (1 BpeMeHeM) IPUXOJUTCS MHOTO, U CTAHJAPTHAsI 6UOIMOTEKA
IIPEJOCTABISAET MOJY/Ib datetime 4TOGBI HOMOYD BaM, KOT/A BbI paGOTAETE C TUM TUIIOM
aanabix. Pynknus date . today BO3BpalaeT TEKYIIYIO AATY:

>>> import datetime

>>> datetime.date.today () Tekgu.a,ag gama.

datetime.date(2015, 5, 31) &
CrpaHHBII c1TOCO6 0TOGpaKEHU TEKYIIEH JaThl, He HaxoauTe? OTIeIbHO YHCI0, MECSI] ¥ TO/|
MOJKHO TIOJIyYUTb, I00ABJIAS COOTBETCTBYIONUI aTPUOYT JOCTyA K BBI30BY date.today:

>>> datetime.date.today () .day

31
>>> datetime.date.today () .month Hacmu, cocmasasiousue
- T mekywyo gamy.

>>> datetime.date.today() .year
2015

Taksxe MOXKHO BbI3BaTh (PyHKIMIO date.isoformat u nepeaaTsb eif TEKYIIYIO ATy, YTOOBI
HOJIY9UTH OoJiee yr060unTaeMylo BEpCUIO TEKYIEH JaThl, KOTOpasd IoJydaeTcs Ipeodpa3oBaHueM
JIaTBl B CTPOKY C IMMOMOIILIO 1soformat:
ama B Buge cmpoku.

>>> datetime.date.isoformat (datetime.date.today()) Q/_ TngUJ.d-ﬂ 9 9

'2015-05-31"
Teneps nepeiizieM Kk BpeMeHHI, KOTOPOTO, KAKETCs, BCEM HaM He XBaTaeT. MOXET JIu CTaHapTHAs
6u6IMOTEKA CKa3aTh, KOTOPLIH ceituac yac? Jla. /lig aToro, mocae UMIOPTUPOBAHMS MOAYIA time,
Ha/I0 BBI3BAThL PyHKIMIO strftime, onpenenms popmar oTobpaxenus Bpemenn. Hanpumep, ecm
BaM MHTEPECHO Y3HATD TEKyIee BpeMs B 9acax (%I) u MuHyTax ($M) B 12-yacoBom ¢gopmare:

>>> import time

>>> time.strftime (“%I:%M”)

'11:55'€—___ Boxe moll Imo spems?

A KaK y3HATb JIeHb HeJIeIM U OIIPEEIUTh TEKYLIYIO MOJOBUHY CYyTOK — JIO MOIYAHS WX TOCe?
B sTOM Bam momoryT ceru@ukaTopbl $ASp:

>>> time.strftime ("%A %p") Mkl BhISCHUAU, Ymo celYac BockpeceHke, e3 namu
'Sunday PM'eC_ =~  MUHYM noaHoUb.. BojMoXHo, Nopa Cnamk?

B xauectse nmpuMepa (pyHKIIMOHATBHBIX BO3MOKHOCTEHN cmandapmmnoi 6ubauomexu IpeiCTaBLTe, UTO Y Bac
ectb HekoTopble HTML okymeHTbI, 11 BbI 6€CIIOKOUTECD, YTO OHU MOTYT COJIEPKATh OTEHITUAILHO
omacHble Teru <script>. BMmecto Toro uroos! npocmarpusath pazmetky HTML n ynansTs Tern,
roueMy Obl He SKPAaHUPOBATDH IPOOJIEMHBIE YITIOBbIE CKOOKM C ITOMOIIBIO (PYHKITM €S cape U3 MOy
html? Ecmy Bac ects skpanuposansbiii HTML-0KyMeHT U BbI XOTUTE BEPHYTb €TO B OPUTHHAIBHOE
npeJicTaBJIeHNe, TO (PyHKIUA unescape caenaeT 3to. [Ipumep ncnonbzoBanus 06enx (PyHKIHIA:

>>> import html

>>> html.escape ("This HTML fragment contains a <script>script</script> tag.") npeospd'3°B°'Hue

'This HTML fragment contains a &lt;scripté&gt;scripté&lt;/scriptégt; tag.' (_Pd-gMemku

>>> html.unescape ("I &hearts; Python's &lt;standard libraryé&gt;.") HTML & 3kpaHu-

"I v Python's <standard library>." PoBaHHLIL mekem
U ospamHo.
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Bce, ymo eaM Hy>KHO

Bamapeiiku B komnaekme

dMe HE

— JAynbie gonpockr

B: Kak y3HaTb, YTO MMEHHO fenaeT KOHKPETHbIN
y ) p
MOAyNb CTaHAAPTHOW 6ubnMoTekn?

O ® [lokymeHtauus Python cogepxuT Bce 0TBETbI
Ha BOMpOChI 0 cTaHaapTHo GubnuoTteke. Bot oTnpaBHas
TouKa: hitps://docs. python.org/3/library/index.html.
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HasepHoe, UMeHHO 3TO umeroT
B BUAY, KOraa rosopat «Python
NOCTABMAETCA B KOMMIEKTe
¢ 6atapeikamum», He Tak Ju?

Ada. Bot uTOo OHM MMeEloT B BMAY-

Cmandapmmuas bubsuomexa nacmoavko dGorara,
YTO MBIIUICHHE — 3TO BCE, YTO BAM HYXKHO,
4TOOBI HEMEJJIEHHO IPUCTYIHTh K padoTe

¢ a3pikoM Python, cpasy nmocie ero ycraHoBku.

B oTmume ot poxkaecTBEHCKOro yTpa,

KOI/Ia BBl OTKPbIBA€TE HOBYIO UTPYHIKY

1 OOHAPYKUBAETE, YTO OHA ITOCTABIAETCS

6e3 6arapeek, Python Bac He pasoudapyer; oH
MOCTABJIAETCA CO BCEM HEOOXOMMBIM JIJISk
Havaja paboThl. ITO OTHOCUTCS HE TOJBKO

K MOJYJISIM cmanoapmuoi oubauomexu:

He 3a0bIBaliTe 0 HaInuuy B Komiuiekre IDLE —
MaJICHbKOH, HO JOCTATOYHO yro6Hoi IDE.

Ot Bac TpC6y€TCH TOJIBKO HAYATb ITNCATb KOJ.

r!ﬂ Apd yMHI/Ik@B

CraHpapTHas 6rbnmnoTeka — 3TO He eANHCTBEHHOE
MECTO, FAe MOXKHO HaTN OTIINYHbIE MOZYNN ANA
MCnonb30BaHUA B CBOMX nporpammax. CoobLyectso
Python nopaep»xuBaeT 06LIMPHYIO KOSINEKLMIO
CTOPOHHUX MOAYJeN, HeKOTOPbIe 13 HUX PACCMOTPEHbI
panee. Ecnv Bbl xoTUTe NpefBapuTENbHO C HUMK
03HAKOMUTbCA, 3anTe B PENO3UTOPUIA coobLiecTBa
no aapecy http://pypi.python.org.




Bempoennbie cmpykmypbl danHbIX

OcHoebI

ITomumMo niepBocoOpTHOM cmandapmrot bubauomexu Python nmeeT Takke MOIIHbIE BCTPO-

€HHbIE CTPYKTYpPbI AaHHbIX. OHOI 13 HUX ABJIAETCS CHUCOK, KOTOPBIN MOKET paccMa-
TPUBATHCS KAK OYEHb MOIIHBIN Maccus. I1o06HO MaccuBaM BO MHOIMX JIPYTUX A3bIKAX

IToA0GHO
MaccuBam,

IPOrpaMMUPOBaHus, criucky B Python 3akmouaiorcs B kBajgpaTHbie CKOOKH ([ ]).

Crenyiomue Tpu CTPOKU B HaIIEl MporpaMMe (Kak IMOKa3aHO HIKE) IPUCBAUBAIOT
AUMEPaLHBIU CIIACOK HEYECTHDIX YMCE IIEPEMEHHON ¢ nMeHeM odds. B aToM
Kojie odds — 3TO cruUcoK weavlx wucet, Ho Cucku B Python moryT xpaHuTh 106016

JIAHHBIE 41006t TUTIOB. bosiee Toro, Bl MOXKeTe JJayke CMEINBATDh B CIIHCKE
JJAHHBIC PA3HBIX TUIIOB (€CIN 3TO HeobxoauMo). ObpaTuTe BHUMAHUE, YTO

crrcok odds pacrosaraeTcsi B TpeX CTPOKax, HECMOTPSI HA TO YTO 3TO OJHO
BbIpa’KeHHE. ITO HOPMATBHO, OCKOJIBKY HHTEPIPETATOP HE Oy/IeT CUNTATH

CIIVICKW
MOTYT
XPaHWUTH
AAHHEBIE
ATOOBIX
TWUIIOB.

BbIPa’KEHHE 3aKOHYEHHBIM, ITOKA HE HAIJIET 3aKPbIBAIOIIYIO CKOOKY (] ), KoTOopas

cooTBeTCcTBYeT oTKpbIBatomeii ( [). Kak npasmio, B Python konen crpokn

oTMeYaeT KOHEI[ HHCTPYKIIH, HO MOTYT OBbITh MCK/IIOUEHMS U3 OOIIEro paBuIa,
Y1 MHOTOCTPOUYHBIH CITMCOK — OJIVH U3 HUX (Jajlee HaM BCTPETATCS U JPyrue).

from datetime import datetime
Omo HoBad
zel]fﬁ:\?:;cfodd&n odds = [ 1, 3, 5, 7, 9,11, 13, 15, 17,
Komopoll ——— 2, 28, 2%, 21, 29, 31, 33, 88, IJ7,
npuCBauBo.emCﬂ 41, 43, 45, 47, 49, 51, 53, 55, 57,
cnucok HeyemHbix
yucea.

Co cImmMcKkaMy MOKHO CeIaTh MHOTO€, HO Mbl OTIOKUM UX
JTasbHenIee O6CY>K,Z[€HI/IC JI0 caenyomeii masel. Bee, 9To BaM HY:KHO
3HATH CE€HYac: dTOT CIUCOK Cyuecmgyem B HACTOSIIIEE BPEMsS, OH OBbLI
npuceoen iepeMeHHoN odds (6yarojaps UCIIOJIb30BAHUIO OIlepaTopa
MPUCBAUBAHUA, =) U C00epcum IOKA3AHHBIC YHCJIA.

3Hauenus nepemennbim B Python npucBatomes dunamuuecku

ITpexpae ueM nepeinTu K ciaeayoneil CTpoke KoJd, BO3MOKHO, CTOUT
CKa3aTh HECKOJIBKO CJIOB O IEPEMEHHBIX, OCOOEHHO JUI T€X, KTO IPUBBIK
OOBSABJIATD IIEPEMEHHBIC U UX THUIIBI 7¢ped UCIIOIb30BAHUEM (KAK 3TO XapaK-
TEPHO I CTATUYICCKU TUIIN3UPOBAHHDIX SI3bIKOB HpOI‘paMMI/IpOBaHI/IH) .

B Python nepemennble HAUMHAIOT CYIIECTBOBATD ITPU IEPBOM MX HCIIOIL30-
BAHIU, 1 X THIIBI HEe TPEGYIOT NpeIBapuTeIbHOro onpeaenenus. [lepe-
MeHHbIe B Python npuHIMAIOT Te ke TUIIbI, YTO UMEIOT OOBEKTDI, KOTOPbIE
UM IIpUCBanBaloTcs. B Hameli nporpamme nepemeHHol odds npucsanBaeT-
Csl CIIMCOK YHCEJI, I03TOMy 0ddsS B 3TOM CJIyJa€ CTAHOBUTCH CIIMCKOM.

JasaiiTe TOCMOTPUM Ha APYTYIO HHCTPYKIUIO IIPHUCBAUBAHMSA IIEPEMEHHOM.
K cyacTpio, oHa HAXOUTCS B CIEAYIOMEN CTPOKE HAIIEH IIPOTrPaMMBbl.

Cnucok HeYemHbix
Yucea, 3akAcUYeHHLIU
19, B KBagpamHkie
39, 2 CKobku. 3mo ogHa
U.Hcmpgku,usr,
59 ] Komopas 3aHUuMaem
mpu. Cmpoku koga.,
u amo HopMcLAbHo.
Python ymeer
paborarts
CO BCcemMmn
OOBIYHBIMU
omeparTropamwu,

BRAIOYAS <, >, <=,
>, mmE
a TaxkoKke

C orrepaTopom
=, oII€paTOopOM
IIPVCBAVIBAHTAL.

=
2
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lMpuceausaHue se3de

Buizos memoda Bo3Bpawaem pesyabmam

TpeTbsa cTpoka B HalIel MpOrpaMMe — €Ie O/{Ha HHCTPYKIHMA IPpHUCBauBaHUA.

B ominmume oT npeabiAymei, OHa MPUCBANBAET APYroli, HOBOI IEPEMEHHOM ¢ uMeHeM right this
minute He CTPYKTYpy JAHHBIX, a PE3y/IbTAT BbI30BA METO/A. BamisiHuTE €emme pas Ha TPETBHIO CTPOKY KOJa:

from datetime import datetime

3gech cojgaemcd

ewe °9::gueu odds = [ 1, 3, 5, 7, 9, 11, 13, 15, 17, 19,
nepemeHta.

nEcBaUB¢emcs' 21, 23, 25, 27, 29, 31, 33, 35, 37, 39,
JHaveHue. 41, 43, 45, 47, 49, 51, 53, 55, 57, 59 ]

right this minute = datetime.today () .minute

A\

if right this minute in odds: | Smom Bbi3os
reHepu
print ("This minute seems a little odd.") 3Ha.H£HLT§eET;m
else: NpUCBaUBaHUg
print ("Not an odd minute.™) neépemeHHol.
Bbi3os dynkuuu uz modyns
TpeTbsa cTpOKa BBI3BIBAET METOJ C UMeHeM today, BXOJAAMUMA B CyOMOIy b
datetime, KOTOPBIH cam ABISETCS YACTBIO MOy datetime (MbI yxke
OTMeuaIl HEKOTOPYIO 3aIlyTAHHOCTD 3TOM CTpAaTeruu nMeHoBaHus). [loBopurnh
0 BBI30BE METO/IA ITO3BOJIAIOT CTaHJAPTHbIE MOCT(PUKCHbIE KPYIVIble CKOOKM: () .
Br13oB today Bo3BpamaeT «06beKT BpEMEHN>, COJIE KA HH(POPMAIIIO Cuaraxkcumce
orTe €M BpEMEHU, PA3APOOIIEH Ha YACTU. ITO OOBIYHbBIE aTPUOYTHI TE €ro o
ey pp 5 AN C TOYETHOTL

BpEMEHHU, OOPATUTHCA K KOTOPBIM MOXKHO € TOMOIIBIO CHHTAKCHCA TOYeYHOMH o
HOTAIMH (3aIVCU Yepe3 TOUKy). B 3Toll mporpaMme Hac MHTEPECYeT aTPpUOYT MUHYT, HOTAIIMEN
06PAaTUTHCS K KOTOPOMY MOKHO, 06aBUB .minute K BBI30OBY METO/A, KaK MOKA3AHO qacTo 6Y AET
sbime. [TosygeHHOE 3HaUeHNE IpUcBanBaeTcd nepeMeHHon right this minute.
BrI MmoxkeTe lymaTh 06 3TOM CTPOUKE KOZA, PACCYKAast TAKIM 0OPA3OM: co30aemcs BCTpEYATHC:I
00sexm, NPedcmasAfOUUTL meKyulee 8pema, U3 Heeo UIBAKACMC 3Hauenue ampubyma minute, Aasee B KHUre.
KOMOpoe 3amem NPuceausaemca nepemernnoll. 3AMaHIUBO paszdesuns OLHY CTPOUKY KOJA

Ha JIBE, 9TOODI C/IEATD €€ «IIPOIIIE JUI HOHUMAHUS>», KaK ITOKA3aHO HIDKE:

aAC . .
CHa AgEM ﬁ time now = datetime.today ()
onpege . _ o _ . ~3ameM Uzsaekaem
mekyw.ee BpEMS.- right this minute = time now.minute <&

|— u3 Hero 3HalYeHue MU.Hgm.

Brr MoxkeTe caienaTh 3To (€CIM XOTUTE ), HO GOIBITMHCTBO MporpaMMuctos Ha Python
IPEIIOYUTAIOT He CO34AaBaTh HOBbIE IIEPEMEHHDIE (B aTOM IpuUMepPE 3TO time_now),
ecAu OHU He OTPeGYIoTCA Te-HUOyb Aajblle B IPOTpaMMe.
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OcHoebI

Mpunsmue pewerus o 3anycke 6aoka Koda

Ha »sToMm aTane y Hac eCTh CIUCOK unces odds. ¥ HAC TakkKe €CTh 3HaUYECHUE

MUHYT right this minute. YToObI IpOBEPUTD, ABISETCS U 3HAYCHUE MUHYT
Bright this minute HedeTHBIM YMCIOM, HAM HQJIO KAKUM-TO OOPAa30M OIPEJEIUTD,
COJIEPKUTCS JIM OHO B CIIUCKE HeueTHbIX ynces. Ho kak aTo caenaTn?

OxaspiBaercs, B Python nopo6nb1e nposepku genaorcst oueHb nmpocto. [ToMmnmo
OOBIYHBIX OIIEPATOPOB CPABHEHU S, KOTOPBIE MOKHO BCTPETUTD B TIOOOM A3bIKE
IPOrpaMMHUPOBAHU (TAaKUX Kak >, <, >=, <= 1 Tak jaiee), B Python nmeercsa neckoapko
COGCTBEHHBIX «CYIIEPOIIEPATOPOB», OJUH U3 KOTOPBIX — in.

Omneparop in nposepsieT, HAXOAUTCS JIX YTO-TO OAHO snympu jpyroro. Ilocmorpure
Ha CJIEAYIOUYIO CTPOYKY B IIpOrpaMMe, KOTOPAs UCIIOJAb3YET OIIEPATOP in A
IIPOBEPKU, HE HAXOAUTCA JIM right this minute ¢cnucke odds:

Onepa.mop
right this minute = datetime.today () .minute «in» MoWHbI.
OH moxem
3ma UHCTMpYKUUS n
if» onpegeasem if right this minute in odds: apegeaumt,
«if» onp /§ if right this minute in odds: Haxogumes au
CMb>» , . . .
«ucmuHHox\.[ocmb» print ("This minute seems a little odd.") ogHa. cywHocms
UAU «AO 7
BbipaXeHUs. BHYmpU. gpyrod.

Omnepatop in BosppamaeT True win False. Kak Bbl yxke goragaimuce, €Cam 3HaueHne
right this minute cogepxurca B odds, BbIpaKEHUE B UHCTPYKIUK 1f BepHeT True,
U OHA BBIIIOJHUT ACCOLMUPOBAHHBIN € HEl GJIOK KoJa.

biaoku B Python JIETKO 3AaME€THBbI, IIOCKOJbKY OHHM BCETAAa BbI/I€JI€HbI OTCTYIIOM.

B Hamei mporpamMme ecTb ABa 6JI0KA, KAXKIbII U3 HUX COJACPKUT 110 OTHOMY BBI3OBY
¢yaknmnu print. 9Ta GyHKIUS MOKET OTOOPAXKATh COOOIICHUS HA SKPAHE (JaIbIIe MbI
YBUIM MHOT'O IPUMEPOB ee npuMeHenus ). Korza Bl BBOJWIN KO 3TOH IPOrPaMMBbl

B OKHO PEAAKTHUPOBAHUS, BBl MOIVIA 3aMeTUTD, 94TO IDLE momoraeT Bpiie pKUBaTDh
OTCTYIIbI aBTOMATHYECKH. TO OUYECHB II0JIE3HO, HO HE 3a0bIBAIITE IIPOBEPSITH, YTOOBI
OTCTymbI, paccTaBiaeHHble IDLE, cooTBeTCTBOBAIN TOMY, UTO BaM HYKHO:

30ech oguH right this minute = datetime.today() .minute PYHkyug «print »
1) BbIBogum CoobWeHue
pAoK koga. B CMaHgapmHLg
ume
OBPd'mHue if right this minute in odds: BbiBog (Mo ecmy
BHUMA. \ . " : . . " Ha 3kPaH}.
Ha omcmyn. —> print ("This minute seems a little odd.")
else: <
print ("Not an odd minute.") 4\
BrbI 3ameTnin, 9To 371ech HET PUTYPHBIX CKOOOK? \
ryp

U K kKoga.
A ;gech gpyrou bao
Soi?embme: oH moXe BhigeaeH omcmynoM.
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Hem ¢pueypHbix

Ymo cayuunock ¢ moumu duzyprbimMu ckobkamu?

Jto He 3Ha4uT, 4To B Python He npuMensoTcs purypHoie
ck06kn. OHU UCIOIB3YIOTCH, HO — KAK MBI YBHJIUM

B IVTaBe 3 — yare /it 0003HAYEHMS I'PAHUIL JAaHHDBIX, YeM
(parmMeHTOB KOJA.

Broxu xozxa B o601t nporpamMmMe Ha Python serko 3amMeTHbI
10 OTCTyHaM. OTCTyHbI IIOMOTAIT BaI_[ICMy MOBI‘Y 6bICTpO
UJEHTU(PUIIPOBATH OJIOKH B IIPOLIECCE YTCHUS KOJA.
JlpyrumM BHU3yaJbHBIM KJIIOUOM JUISl IIOMCKA SIBJISIETCS CUMBOJT
JABOETOYHH ( : ), KOTOPBII MCIIOIb3YEeTCS JUIs BBEJIEHUS
6JI0Ka KOJIa, aCCOIMUPOBAHHOTO C JII0O0H yIIpaBISIomen
nHcTpyknuei Python (Takoii kak if, else, for

U o00HbBIMI ). BbI YBUAUTE MHOKECTBO IIPUMEPOB TAKOTO
HNCIIOJIb30BaAHUA ABOETOYMA 11O Mepe YTEHUA KHUTU.

Asoemoyue BBodum B0k Koda

JBoeroune (:) Ba’KHO, IIOCKOJbKY BBOAUT HOBBII OJI0K
KOJIa, KOTOPBIi1 JO/DKEH ObITh CMEIIEH HA OJUH OTCTYII
Brpaso. Ecin BeI 3a6bL1H CI€/1aTh OTCTYII AJISI CBOETO KOAA
[IOCJIE JBOETOYNSI, UHTEPIPETATOP BBLAACT OMINOKY.

OdopmastiiTe OTCTYIIBY
€AMHOOOPa3HO: MAN
CUMBOAAMWU TAOYASIIINY,
VAV IIpODEAaAMN.

He cmemmBaiire ux,
WHaAYe UHTEePIPETATOP
MO>KET OTKa3aThCs
BBIIIOAHSTH BAlI KOA!

He Tonbko nncTpyknus if B HaleM NIpuMepe COJAEPKUT JBOETOUHE,

ero Takxe nMmeet else. Bor Bech KOJ IIE€JIMKOM €IIe pa3:

from datetime import datetime

odds = [ 1, 3, 5, 7, 9, 11,
21, 23, 25, 27, 29, 31,
41, 43, 45, 47, 49, 51,

if right this minute in odds:

print ("This minute seems

13,
33,
53,

right this minute = datetime.today () .minute

15,

else: < —

print ("Not an odd minute.")

17, 19,
37, 39,
57, 59 ]

———Deoemotug
a little odd.™)

| BBogsm sacku
C gonoaHUMeALHEMU
OmCmBnd.Mu..

Mb! nouTu 3akoHININ. OCTATOCHh OOCYAUTD IIOCICTHIOI HHCTPYKIUIO.

52



Kakue Bapuambl moxem umemb «if»?

MpbI TOYTH 3aKOHYMIM C IPHUMEPOM Hallell IPOrpaMMbl, OCTAJIACh TOJBKO OJfHa
CTPOKa, KOTOPYIO HY>)KHO 06cy1uTh. He oueHb juiMHHAS, HO OYCHD BasKHAS:
HHCTPYKLUS else naeHTuguIupyeT 0J10K KOAA, KOTOPbIH BBIITOJIHSIETCS, KOTaa
YCJIOBHOE BBIpa)K€HUE B UHCTPYKIUM if Bo3spamaer 3HaueHue False.

Paccvorpum nospo6Hee HHCTPYKIMIO el se B HAlIEM IPUMEpPE: MbI yopain
OTCTYII IIEPEJ, HEH A1 BBIPABHUBAHUSA C COOTBETCTBYIOMECH NMHCTPyKIuen 1 f:

Bu.gume
gsoemo‘-iu.e?

BojMoXHo, Bbl

3d-M€T\'\U.AU., ymo
«else» ucnoab3jyemcd
ey omcmyna. gAd

Bbrpa.B'Hu.Bd.HU.ﬂ
Cc «i'F »?

OcHoebI

if right this minute in odds:
print ("This minute seems a little odd.")

else:
/X print ("Not an odd minute.")

_J

S aymaro, uTo ecnu ectb «else»,
OOJIKHO BbITb U «else if», unm

8 Python 310 nuwertca kak
«elseif»?

KO/ia), CKOJIBKO MOHATOOUTCS.

if today == 'Saturday':
print ('Party!!")
elif today == 'Sunday':
print ('Recover."')
else:

print ('Work, work, work.")

HoBunuxkmn,
HAYVMHAIONIE
ocBansarts Python,
4aCTO 32A0BIBAIOT
CTaBWUTH ABOETOUYME.

Hwu To Hm gpyroe. B Python aTo 6yper elif.

Ecm y Bac ecTh HECKOJIBKO YCJIOBUI, KOTOPBIE HYXKHO
IPOBEPUTH B OfHOM MHCTpyKIuu 1 f, Python npenocrasser pis
aToro elif mapasHe c else. Bl MOXeTe UCIIONB30BATH CTOIBKO
MHCTPYKIUA e11f (KaKIyio CO CBOUM COOCTBEHHBIM GJIOKOM

Bot HEG0IBIION TPUMEP, KOTOPBII IPEAIIONIArAET, YTO
IePEMEHHOM ¢ UMeHeM today paHee ObLIO IPUCBOEHO CTPOKOBOE
3Hau€HUeE, MPEJICTAB/IAIONIEE CETOAHANHMMI AeHb HEJIeINn:

Tpu omgeakHbix
BAOKa Koga.:

OQUH gAS «if»,
<— gpyroli gAd «elif»
U nocaegHui

9As «elsex,
BbiNnoAHSiowuticy

BO BCEX oCMaAbHbix
cAYYasix.
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OmcmynbI Kak cymacuweouwue

Baoku koda mozym codepxamb BecmpoenHbie Haoku

Kask b1l 610K KOJJa MOXKET COJEPKATD J1I060€ KOTUIECTBO BIOKEHHBIX OJIOKOB,
KOTOPBIE TAKXKE OTAEAIOTCS oTcTynmaMu. Korga mporpammuctst Ha Python rosopsar
O BJIOXKEHHBIX OJIOKaX, OHU UMEIOT TEH/ICHIIUIO TOBOPUTH 00 YPOBHAX OTCTYIOB.

HavanbHpIil ypOBEHb OTCTYIOB B IPOrpaMMe, KaK IIPABUJIO, HA3bIBAIOT

nepssiM ypoOBHEM MM (KaK IPUHATO HAUYMHATH HYyMEPAITUIO BO MHOTUX A3bIKAX
IPOTPAaMMHUPOBAHNUA) YPOBHEM OTCTYIIA HoAb. ITocienyomue ypoBHI Ha3bIBAIOT
BTOPBIM, TPETBUM, YETBEPTHIM U TaK Jlajiee (MM YPOBHEM OJIUH, YPOBHEM JIBA,
YPOBHEM TPH U TaK Jlajee).

BoT BapuaHT KoJa IpuMepa ¢ IpeAbIAyIel crpaHunbl. Od0paTuTe BHUMaHUE,

YTO B MHCTPYKUIMH 1if MOSABUINCDH BIOKEHHBbIE HHCTPYKIMU 1f /else, KoTopble
BBIIIOJIHAIOTCA, KOrJa today mmeer 3HaueHue ‘Sunday’. Hpe/:LHOJIaraeTCH
TAKXe€, YTO CYIIECTBYET APYyrasi IEPEeEMEHHas1, C UMeHeM condition, 1 ee 3HaYeHUE
OTpaXKaeT Balle TEKyLee CaMOdyBCTBHE. MBI yKasaiu, e HAXOAUTCS KOKABIA OJIOK,
a TaKyKe Ha KAKOM YPOBHE OTCTYIIOB OHU HAXOAATCS.

Ma omgeabHay
. . CMmpoka Koga

1 1 JBAIEMCY BAoOKoMm.
if today == 'saturdau

1 i |

Ipr:u}t( 'Party!"')

elif today == 'Sunday':
1. ) ] )
if condition == 'Headache': ((:);e 3;,“
! I . o
. print ('Recover, then rest.') W
. | else: SBASIOMCS
dmu Yemkt : .
cmpol ’ : : print('Rest.') BAOKaMU.
koga else: |
1 -
gBASiomCS | print ('Work, work, work.')
pAOKOM. 'l : '
1
: : I 3ma omgeAbHad cmpoka
I I ' koga gpAagemcs pAOKOM.
JposeH, /& YposeHb
omemyna TR omcmyna
Hoak. " gBa-
omcmgnd_
OQUH.

BaxHo 3aMeTUTD: KOJ Ha OJHOM YPOBHE OTCTYIIA CBA3AH C JPYTUM KOJOM
Ha TOM K€ YPOBHE OTCTYIIA, TOJBKO €CJIM BCE 3TH YaCTU KOJA HAXOLATCS
6 npedenax 001020 60Ka. B IPOTUBHOM CJTydae OHU IIPUHAIEKAT
Pa3HBIM GJIOKAM, B TOT (PAKT, YTO OHU UMEIOT OJIH U TOT XK€ YPOBEHD
OTCTyHa, HEe UMeET 3HaueHus. BaxxHo moMHnTsh, uTo B Python orcrynnr
HCIIOJIb3YIOTCS JUIS OT/le/IEHHs OJIOKOB KOJIa.
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Ymo mbl yxe 3Haem

OcHoebI

JlaBaiiTe HOBpEMEHUM C PACCMOTPEHUEM HECKOJIBKUX IMOCJAEHUX CTPOK KOJia
U cielaeM 0030p TOoro, 4To nporpamma odd . py pacckasaia Ham o Python.

% KOHTPONbHbINA CMIUCOK

Python noctasnsietcs co BctpoeHHoit IDE,

pegakTupoBaTth 1 3anyckaTb kog Ha Python. Bam
0CTaeTCs TOMbKO BBECTY KOA, COXPaHMUTb ero
1 3aTem Haxartb F5.

KOTOPbIit aBBTOMATUYECKI BbINOMHSET NpoLecc
KoMUAALMK-cO0pKM-3anycka. TO NO3BONSET BaM
CKOHLIEHTPUPOBATHLCS Ha HaNMcaHWM CBOEro Koaa.

= [lHTepnpeTaTop BbIMNOSHSET KOA (COXPAHEHHDIN
B chaline) cBepxy BHW3, N0 O4HO CTPOKe 3a pas.
B Python HeT Takoro noHATUS, Kak yHKUMS/MeToq
main ().

= Python noctaBnseTcs ¢ MOLHON CTaHAAPTHOM
O1bMOTEKON, BKITHOYAIOLLEN MHOXECTBO MOAYNEN
(n3 kOTOpbIX datetime — NULbL OOVUH NPUMEP).

= TaKkKe eCTb KONNEeKLUMs CTaHAaPTHbIX CTPYKTYP
AaHHbIX ANs UCTONb30BaHKS B Nporpammax
Ha Python. OgHoOM 13 HUX SBNSIETCS CMIMCOK,
MMetoLLA MHOTO 0BLLEro ¢ MaccrBOoM.

HasblBaemoit IDLE, koTopasi no3BonseT co3aaBath,

®  |DLE B3aumogencTByeT ¢ uHTepnpeTatopom Python,

lMepemMeHHble He TpebyeTcst 00bABNATL 3apaHee.
Korgaa Bbl npucBanBaeTe 3Ha4eHWe nepeMeHHoN,
OHa OMHAMUYECKV MPUHUMAET TUM NPHUCBaMBaeMbIX
JaHHbIX.

Bbl MOXeTe NpuHAMATh peLLeHne ¢ NOMOLLbH
WHCTPYKUWA 1 f/eliflelse. Knoyesble cnosa
if, elif, else npeaBapaT 6noku Koaa,
KOTOpble 13BECTHbI B MUpe Python kak «Habopbi»
(suite).

Brioku koga nerko pasnuynuMbl Mo OTCTynam.
OTCTYnbl — 3TO ANHCTBEHHbIN MEXaHU3M
rpynnupoBKM KOAa, KoTopblit NpeacTaenseT Python.

B nononHeHue k oTcTynam 6roku koga
Takke NpeaBapalTCs ABOETOUMEM ( : ). OTO
CUHTaKchYeckoe TpeboBaHue s3blka.]

cmpoxamu Kooa.

Takol ANUHHBLIN CNMUCOK
ANA TAKOM KOPOTKOM nporpammsr!
Mtak... Yto y Hac 3annaHupoBaHo
HQ OCTATOK 3TOM rNaBbI?

AdasaTe pacluMpum nporpammy, utobbl caenartb 6onblue.

W npasaa, 9T06bI OMCATh PAOOTY 3TOM KOPOTKOH IIPOTPAMMBI, HAM
TpebyeTcst GOJIbIIE CTPOK, YEM COAEPKUT ee KoJi. B aToM 3axmovaercs
Besmkaa cuna Python: v mosceme dobumuca mmozo020 6cezo meckorvkumu

IIpocMoTpuUTE CIUCOK BBINIE €IIE Pa3, a 3aTEM IIEPEBEPHUTE CTPAHUILLY
1 HabmoalTe, Kak Oy/leT pacIIpsATLCS HaIla IPOorpaMMa.
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Ymo

Pacwupum npozpammy, umobbi cdenamb Goabwe

JlaBaiiTe pacmupum Haury mporpamMmmy Ajs 6osee rrybokoro usydenus Python.

Ceituac mporpaMma BBIITOJHSIETCSI OJUH pa3 U 3aBepiuaet paborty. I[Ipeacrassre, uTo
MbI XOTHUM, YTOOBI IIpOrpaMMa BbIIIOJHSIACH 0OJIBIIE OJHOTO pasa, CKaKeM, IATh
pa3. B JaCTHOCTU, Z[aBaﬁTe BBIIIOJTHUM «KOJ, HpOBepKI/I MI/IHYTBI» n I/IHCprKI_[I/IIO
if/else narep pas, geyas raysy Ha cJaydailHOE KOJIMYECTBO CEKYHJ Iepe]| KOKOM
CJIEYIOMIE TONBITKOH (IIPOCTO, YTOOBI O iepxKaTh nHTepec). Koraa mporpamma
3aBEPIINTCS, HA SKPaHe JOJLKHBI OTOOPAXKATHCS HSITh COOOIIECHMUIL, 2 He OJHO.

Bor aToT KO/J, KOTOpLIfI HaM HYKHO 3aITyCTUTb MHOXECTBO pa3 B IIMKJIC:

from datetime import datetime

odds = [ 1, 3, 5, 7, 9, 11, 13, 15, 17, 19,

Dasalime 21, 23, 25, 27, 29, 31, 33, 35, 37, 39,
UM

n:ZT;ZMMB 41, 43, 45, 47, 49, 51, 53, 55, 57, 59 ]

gbNoAHSML 3Mom
ko9 Heckoabko right this minute = datetime.today () .minute

- S
if right this minute in odds:

print ("This minute seems a little odd.")

else:

print ("Not an odd minute.

Ymo nam Hado cdenamb:

O 3aKknouUTb KOA B LIMKA.
IIukJ1 MO3BOJISIET CHOBA M CHOBA BBIIIOJIHATD JII000H 010K Koxa, u Python npenocrasisier
JUISL 9TOT'O HECKOJIBKO CIIOCO60B. B 1aHHOM cilydae (He BJABAsSICh B IIOYEMY) MBI OyaeM
HCIOJb30BaTh IUKJI for.

nPMOCTGHOBMTb BbIMOJSIHEHUE HA Bpems.
B crangapraoM Mozyse time nmeerca pyHKIuA ¢ UMeHeM sleep, KoTopad
IIPUOCTAHABINUBAET BLIIIOJHEHUE IIPOrPAaMMbI Ha 33/JAHHOE KOJIMYECTBO CEKYH/I.

CreHepupoBaTb CnyyaiHoe YUCno.

K cuacTslo, B ipyrom Mogyse, c uMeHeM random, nMeercs pyHKnus randint, KoTopyio
MOKHO HCIIOJIb30BATD JIISI TEHEPALUH Cy4aiiHOTO ynca. Bocroabdyemcs pyaknnein
randint, 4TOGBI CreHEPUPOBATDH YUCJIO B Juana3oHe oT 1 1o 60, u ucnonb3yem ero s
NPHUOCTAHOBKU IIPOTPAMMBI B KKIOM UTEPAITUM ITUKJIA.

Tenepb Mbl 3HaeMm, UYTO Mbl XOTUM caenatb. Ho ectb nu
npeanoYTUTEenNbHbIN cNOCO6 BHEeCEeHUA 3TUX U3SMEeHEeHun?
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OcHoebI

Kak ayywe nodoiimu k pewenuto amoi npodrembi?

BbI 3HaeTe, UTO BAM HyXHO
cAenatb: OMyCTUTb FOSIOBY,
NpoYUTaTh AOKYMeHTaLmHo
v paspaboTaTb koA Ha Python, koTopebrii
pewwmT 3Ty 3aaady. Koraa BbI
3aKOHYUTE C 3TUM, BbI byneTe
FOTOBLI U3MEHWUTb MPOrPaMMY...

Takolt noaxon, paboTtaer,
HO 9 BLIGUPAFO 3KCMEPUMEHTEL.
S Nnposeparo HebonblUME PParMeHTbI
KOAA, a NOTOM BHOLLY U3MeHeHUs
B pabouyro nporpammy.
[NokymeHTauMa — 3T0 XOpOLLO,
HO 9 NFO61FO SKCMEePUMEHTSL...

Makec AHHa

B Python pabomatom 06a nodxoda

B Python MOxKHO clieoBaTh 000UM STUM IOAXOJAM, HO OOJIBIINHCTBO
IIPOTPaMMHCTOB Ha Python npeanouynraior akcrepuMeHTHPOBATD,

HbITAACh TOHATDb, KAKOW KOJ, JIy4dIll€ NOAONIET ISl KaxKT0ON BKCHCPT/IMCHTLI
KOHKPETHOMN CHUTYaI1H. B KOMaHAHOM

He noiiMuTe HaC HEIPABUJIBLHO: MBI HE YTBEPKJAEM, UTO IIOJXO/ CTPOKC >>>
Makca sIBIsIeTCSI HEBEPHBIM, a IOAX0 AHHBI IpaBmIbHbIN. IIpocTo ITOMOTYT Bam

B Python nporpamMucTam ocTyHbI 062 BapUaHTa, ¥ 000JI0UKa

Python (c KOTOPOI MbI TO-GBICTPOMY O3HAKOMIJICH B HAYAJIE [VIABDI) Pa3pa60TaTB
JleTaeT 3KCIEPUMEHTBI €CTECTBEHHBIM BBIOOPOM. TPCGYC MBITL KO A.

HapaiiTe onpejennuM, KaKoi KO HaM HY;KE€H JIJI PACIIUPEHMUs HAIICH
HpOI‘paMMbI, BKCHCpI/IMCHTI/Ipyﬁ B KOMaH,Z[HOﬁ CTpOKC >>>,
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SkcnepumeHmbi e o6os104Ke

Bo3gpawenue B komandHyto 0bonouky Python

Bot xak komaHHAg 0601049Ka Python BeImISA€Ia B TOCTEAHUI pa3, KOTJa MbI
B3aMMO/IEHICTBOBAJIM C HEil (y BAC OHA MOXET BBIIVISIETh HEMHOTO I1O-IPyrOMY,
TaK KaK COOOIIEHUSI MOIVIH IIOSIBUTBCS B IPYTOM ITOPSIAKE).

® 0@ Python 3.4.3 Shell

Python 3.4.3 (v3.4.3:9b73flc3e601, Feb 23 2015, 02:52:03)

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

Type "copyright", "credits" or "license()" for more information.
>>> RESTART
>>>

This minute seems a little odd.

>>> RESTART
>>>

Not an odd minute.

>>> |

|Ln: 10/|Col: 4

Komanzgnas o6osmouka Python (m1s KpaTKOCTH — IPOCTO «0O0JIOUYKA» ) IIOKA3BIBAET COOOMICHUS,
BBIBOJIVIMbIE HaIIECU nporpaMMOI'/’I, HO OHa MOKET HaMHOTO 6oubline. KomangHas CTPOKa >>>
IIO3BOJISIET BBOJUTH JIIOObIE NHCTPYKIINY HA s13bIKe Python u nemedaerio BpimonnaTs ux. Ecam
MHCTPYKIUS TOPOK/JIAET BBIBOJ, 0060I0UKA MOKaKET ero. Ecim pesysbraToM HHCTPYKITUN
SIBJISIETCS 3HAUCHUE, 000JI0YKA IIOKAKET BRIYUCICHHOE 3HaYeHre. OJHAKO eCJIN BbI CO3JaeTe
HOByIO HepeMeHHon n HpI/ICBaI/IBaCTC en 3HAYE€HUE, BaM HpI/IZ[CTCﬂ BBECTU UM HepeMeHHOfI

B KOMAH/THYIO CTPOKY >>>, 4TOODbI YBUJETDH, KAKOE 3HAYCHUE B Hel XPaHUTCA.

ITocmoTpuTe NpuMep B3aUMOJEHCTBUSA C 000JI0UYKOM, KOTOPDIN oKa3aH Huke. Jlydie, ecin
BbI Oy/leTe CJIeJIOBATh BMECTE C HAMM U IIOIPOOYeTe 5TU IIPUMEPHI B c60eil 06010uKe. BBOJ
KaK/[OMl MHCTPYKIIMH 00513aTeIbHO 3aBepllaiiTe HaskaTUeM KIaBuinu Enter, 9T00bI COOOIUTD
0060JI0UKE, YTO OHA JIOJIKHA BLIIIOJHUTD €€ Celuac jrce.

®@Ce Python 3.4.3 Shell

Python 3.4.3 (v3.4.3:9b73flc3e601, Feb 23 2015, 02:52:03)

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

Type "copyright"”, "credits" or "license()" for more information.

>>> RESTART
>>>
This minute seems a little odd.
>>> RESTART
>>>
i . o
g:: an odd minute P:C;;i:‘;; T:o;:;ma:e: CoobWeHue Ha skpaHe —
. ’ g OAHEHUS amol UHcmpukuuw
>>> print('Hello Mum!') & He ~abuasm Py
Hello Mum! (tie 3asygeme Haxams Enter).
:;: 21421 Ecau Bsecmu apucpmemuveckoe BhipaxkeHue, osoAcYka
42 A < nokaXem pejyabmam (nocae seoga Haxkmume Enter).
>>> -
>>> ultimate_answer = 21+21 npucmugq_\-lue 3Ha.\leHU.sr nepemeHHol
>>> ultimate_answer He noBaeYem ero BhiBoga. Bhl goAXHhI
42 ero.
cumb oboAoYkYy nokalamb
>>> | nonpo Y 3

Ln: 20(Col: 4
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JkcnepumeHmupyem B 0bonouke

Tenepnb, KoT/1a BBI 3HAETE, KaK BBECTHU OJJHY NHCTPYKITUIO B KOMaH/IHYIO
CTPOKy >>> M Cpa3y BLIIIOJIHUTD €€, BbI MOKETE HauaTh CO3/IaBaTh KO/,
HEOOXO/MMBIH JIUIsl PACITMPEHUS Balllel IPOrPaMMBbI.

Huxe nepeduncieHo, 4To JOJKEH JI€J1aTh HOBBIN KOJ.

D HOBTOP}ITI) BBIIIOJTHCHHUE 3a/TaHHOE Y1 CJIO pas. Mbur YK€ peimin
HCITIOJIb30BATDh 3/IECH BCTpOCHHbeI nuka for.

D HPI/IOCTaHaBJII/IBaTI: BBIIIOJIHEHIEC HpOI‘paMMbI Ha 3aITaHHO¢€
KOJIMYECTBO CEKYH/J[. ITO MOKET Cies1aTh (PyHKIMsA sleep
13 Moy time cTaHAAPTHON GMOIMOTEKMN.

|:| IenepuposaThb ciaydaiiHOe 4MCIO U3 32/JaHHOTO JiMalla30Ha.
Pynknms randint us Mmoayas random MO3BOJISET TPOJETATH
5TOT TPIOK.

Mb! 6obIne He OygeM NOKa3bIBaTh BaM ITOIHbIe CKpUHIIOTHI IDLE

Y OIPAaHUYMMCS TOJBKO KOMAHTHOM CTPOKOI >>> 1 BBIBOJIOM.

B yacTHOCTH, € 3TOrO MOMEHTA BMECTO CKPUHIIOTOB BbI Oy/leTe BUJETD
YTO-TO BPOJIE 3TOTO:

Kog oguHoUHol UHcmpykyuu,
Komophil. Bam Hago BBeCmu
(u 3asepwums BBOg

KoMaHgHas HaXamuem kaasuwu Enter)
cmpoka obgaoUku. /M_h .
“~—= >>> print('Hello Mum!')
Hello Mum!
—_—

(

Pejyabmam BbinoAHEHUS )
oguHoYHol UHCmpykuuu, komophid
B Bawel oboAoYKe BbiBOGUMCS
CUHUM uBemoM.

Ha cieayrommux HECKOJIBKUX CTPAHMUIIAX MbI 3alIMEMCS 9KCIIEPUMEHTAMU,
IIT06I>I BBIAICHHUTDH, KaK ,Z[O621BI/ITb TpI/I BO3MOXHOCTHU, HCpC‘II/ICJICHHbIC
BbIlIe. MbI 6y/:[eM uzpams C KOJOM B KOMAaHJHOU CTPOKE >>>, TIOKA

HE OHpC,Z[CJII/IM TOYHBbBIC I/IHCprKI_II/II/I 1L ,Z[O6aB]I€HI/IH B Hamy HporpaMMy.
OT10%)uM 1okKa koJ odd . py ¥ aKTUBU3UPYEM OKHO 000JIOUKH, BBIOpaB
ero. Kypcop so/xen Murarsb cripasa Ot >>>, 03K1ujias BBOJIa.

MepeBepHuTe cTpaHMLy, korga 6yaeTte roroBbl. [laBanTte xe
HaYyHeM 3KCNepUuMEeHTbI.

Bbl 340eCb »
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lNoemopsiemcsi

Nepebop nocnedoameabHocmu 06bexkmoB

Mbur paHee TOBOpUWIN, 9TO 6Y,ZLCM HCIOJb30BATh MUK for. I_[I/IKII for omauuno
MOJXOMUT JJIST YIIPABJICHUS UTEPATTUAMU, KOTIA NX KOJIMYECTBO N3BECTHO 3apaHeEc.
(ECJII/I KOJIMYECTBO I/ITepaLII/IfI HEMU3BECTHO, Mbl PEKOMCH/YEM HCII0/Ib30BATb ITMKJI

&/
while, HO OGCYAUM JI€TAIN STOTO ATBTEPHATUBHOIO CIIOCO0A OPraHU3aIIN MCHOA}’SYMTC
IIUKJIAa IOTOM, KOTJIa OH HaM JIeHCTBUTEILHO MMOHaa00uTcs). Ha aToM sTane nam «for», KorAa

’KeH for, M0aTOMy HOCMOTPHUM €ro JIeHCTBIE B KOMAHJAHOM CTpOKe >>>,
w " P 8 Ao Erp KOAMYECTBO
CymecrByeTt Tpu THIITYHBIX CHEHAPHS MCIIOIb30BAHMS for. JlaBaiite IIOBTOP eHMIL
OIIpesieINM, KaKOH M3 HUX IOJXOAUT HaM OOJIbIIE.
M3BECTHO

IIpumep ncnonb3osanus 1. Llukr for, npecTaBIeHHBIN HIDKE, IPTHIMAET
CIMCOK YHCEN M TIEPEOUPAET €T0 IO OJIHOMY 3JIEMEHTY, BBIBO/ISI TEKYIIICE 3HAUECHUE 3apaHee.
Ha dKpaH. BoT kak 3T0 nponcxoanT: Huk1 £or B KOKIOH UTEpalii IPUCBAUBACT

YHCJIO U3 CIICKA NePeMentotl YuKAa, KOTOPOU B 3TOM KOZE JAHO MM 1.

ITockoIBKY KOJ 3aHIMAET OGOJIbIIE OJHOU CTPOKH, 0OO0JI0UYKA ABTOMATUYCCKU JOOABISICT
OTCTYIL, KOIZa Bbl HKUMaeTe kiapunty Enter mocie gsoerouns. CUTHAIOM KOHIA BBOJQ IS
000JIOUKU IBJIIETCS 080UH0e Haxcamue KaaBuimy Enter B KoHIte 6J10Ka KOJa:

Mbl UCToAboBAAU «i» kak nepemeHHyo Ll.:.\\;Ad.,
o Bbl MOTAU Bbl Ha3gamb €€ uHave. Kcmamu,
u «R» HesepodmHo nonyasgpHbl

<«
>>> for i in [1, 2, 3]:

«|», «J»,

| - . uu.
print (i) y mporpammucmos & makol cumyad
. \__ Tlock.oAbkg 3Mo bAok Kk
oga, B
; kaaBuwy Enter nocae S e

€ro BBoga DBANCDBL ym 13
3aBepwiums uHcmpgk.u,u;o U BbinoAHuUmb ee, -

3

Ob6paTuTe BHUMaHUE HA omcemynst 1 0eoemovwue. Kak 1 B cirydae ¢ BbIpaskeHueM 1 f, ko,
aCCOIMUPOBAHHBIN ¢ MHCTPYKIUeEN for, TO/KEeH ObITh BbIIeI€H OTCTYIIaMH.

IIpumep ncnonb3osanus 2. Llukn for, mpecTaBIeHHBIN HIDKE,

IIPOXOJUT II0 CTPOKE, KKABII CUMBOJI KOTOPOI 00padaThIBacT- I OCACAOBATEABHOCTD —
Cs1 B OT/EIBHON MTEPAIMH. ITO BO3MOKHO IIOTOMY, YTO CTPOKU
B Python ssisnores nocreoBarensaocTsiMu. [locienosarens- 3TO YIIOPAAOIYCHHAL

HOCTB — 3TO YIIOPATOYEHHAs KOJUIEKITNSA OOBEKTOB (B 9TOM KHUTE KOAAEKIIVAST O0BEKTOB.
MBI YBIIIM MHOKECTBO IIPUMEPOB ITOCTIEA0BATEIbHOCTEN ),

n narepuperarop Python criocoben BLIOIHATL UTEpAlN Yepes3
MOGBIE OCIE0BATETHHOCTH.

pranten) aem, Ymo obpabomka amoll

H cmpoku goAXHa npoucxogumb No og\:‘omg
cumBoAY 3¢ P33 ViveHHo nosmomg M

: gaau nepemeHHoll uukac ums «ch»

: (om aHra. «char>» — «cumBoA»]

Pgthon noHuM

Brb1 HUIZIE€ HE TOKHBI TOBOPUTDL UKIY fOr, Hackoavko eeiuxa ama cmpoxa. Python cam MokeT OHATD, T71€
3aKanuusaemcs CTPOKa, 1 3aBepluaeT NUKI for, Korjga 3aKOHYATCS BCE OOBEKTHI B IIOCIECJOBATECIBHOCTH.
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OcHoebI

Nosmopsiem onpedenennoe konuvecmso pas

B ki for MOXKHO IepeAaTh He TOIbKO IOCJA€L0BATEIbHOCTD JUIS Iepebopa,
HO TaKXe yKa3aTh TOYHOE YHCJIO UTEPAIHi € IOMOIIbIO BCTPOEHHOU (PYyHKIIUU
range.

JapaiiTe paccCMOTPUM JPYroil MpUMeEp, AEMOHCTPUPYIOIUI IPUMEHEHUE range.

ITpumep ucnonbzosanusa 3. B nandosee obmem crydae PyHKIuu range
nepejaeTcsa OJJMH IeJOYMCIEHHDINA aPTYMEHT, ONpeAe/IAONUN KOJINIECTBO
uTepanuii (Jasee B KHUTe Mbl YBUJIUM JPyrie 06JacTu IPUMEHEHU range).
B 5TOM 1[UK/IE€ MBI UCIIOIb3yEM range, 4YTOObl CTEHEPUPOBATD CIIUCOK YHCE,
KOTOPBbIE TI00OYEPEHO IPUCBANBAIOTCA IEPEMEHHON num.

>>> for num in range (5):
print ('Head First Rocks!')

Head First Rocks!
Head First Rocks! ::l;'\ MoNPOCUAL Y range sepHyms
Head First Rocks! &< ——— "> NOCA€gosameAbHbix Yucea,

noamomg uuka BbinoAHUMCY nNImb Pa

i ]
Head First Rocks! ® PE3yabmame UYero nogesmey ngme

Head First Rocks! CooblUeHUl. 3anoMHume: HaXumalime

Enter gBaXghl gag 3anycka koga,
B komopom €Cmb pAOK.

ITepemeHnHas UK/IA NUM HU20e He UCTOABIYeMes B TeJle KT for.

Ho »T0 He cunTaeTcss OMMUOKOM, IIOTOMY YTO TOJIBKO BbI (KaK
IPOrPAMMUCT) MOXKETE PelIaTh, Hy)KHO JIU UCII0JIb30BATh NUM B TEJIe
nuKIa. B 1aHHOM ciydae ¢ num HUYero AeJaTh He HaJlo.

Buanmo, Hawwm sKkcnepumeHTbI
¢ umknom «for» noaownm

K KOHLY. MbI pelunnu nepsyto
3anauy?

Ha, sapgaya Ne 1 peweHa.

Tpu npumepa NCIoIb30BAHMUS IMTOKA3AIM, YTO IAK
for —aTo0 TO, YTO HaM HyxHO. /laBaiiTe BO3bMEM
32 OCHOBY TEXHUKY U3 IpUMepa UCI0Ib30BaHusA 3
Y IPUMEHUM €€ JIUISl IOBTOPEHUS IIUKJIA 3a0an1oe
KOAUUECMBO pas.

Bbl 340eCb »
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BHeceM amu u3smeHeHuUs

Npumenum pewenue 3adavu No 1 k Hawemy kody

BoT kak Ham koJ BeIIVIsiesl B okHe pepaktuposanus IDLE do mozo, xak MbI

penmam 3azaqy Ne 1.

@ [ ] odd.py - /Users/paul/Desktop/_NewBook/ch01/odd.py (3.5.1)

from datetime datetime

odds = [1, 3, 5, 7, 9, 11, 13, 15, 17, 19,
21, 23, 25, 27, 29, 31, 33, 35, 37, 39,
41, 43, 45, 47, 49, 51, 53, 55, 57, 59]

right_this minute = datetime.today() .minute

- right this minute in odds:

print ("This minute seems a little odd.")

print("Not an odd minute.")

Ln: 14 Col: 0

Teneps BbI 3HAETE, YTO MOCTEAHUE IIATH CTPOK B IIPOIPAMME MOXKHO
IMOBTOPUTD IIATH PA3 C HOMOIIbIO KA for. B 3Ty naTh CTPOK caepyer
A06aBUTH OTCTYNBI, YTOOLI IPEBPATUTD UX B OJIOK KoJla IuKIa for.

A MMEHHO: KOKJIyI0 CTPOKY KOJIa Hy’KHO CMECTHUTD BIIPABO HA 00UH OTCTYIIL.
Ho ne TpaTbTre Cuibl Ha BBIIOJIHEHHUE 3TOTO JEUCTBUSA C KaXKJIOU CTPOKOM.
ITossoabre IDLE 106aBUTH OTCTYIBI Cpa3y BO BCE CTPOKH 3a 00UH pas.

BI)IZICJII/ITC MbIIIBIO CTPOKU KOJ4, B KOTOPbIC Tpe6y€TC${ lIO6aBI/ITI) OTCTYIIbI.

@ @& odd.py - /Users/paul{Desktop/_NewBook/ch01/odd.py (3.5.1)
om datetime datetime
odds = [1, 3, 5, 7, 9, 11, 13, 15, 17, 19,
21, 23, 25, 27, 29, 31, 33, 35, 37, 39,
41, 43, 45, 47, 49, 51, 53, 55, 57, 59]

right this minute = datetime.today() .minute

if right this minute in odds:

print("This minute seems a little odd.")
else:

print("Not an odd minute.")

Ln: 14 Col: 0

&——"\
Amom
Kog Mmhl

9oAXHkI
NoBMopSM.

VlcnoAb:;Bﬂme
MbiWb gAd
BblgeAeHU.SI Cm‘po\(.
Koga B Komophie
mpesgemcﬂ
obaBUMb
omcmgnb\-

<
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Ocdopmaerue omemynos ¢ Format...Indent Region

BpigeuB nATh CTPOK KOJA, BbIOEpUTE IIYHKT Indent Region B MeHIO Formal B OKHe
peraxkruposarus IDLE. BeigereHHbBIN G/I0K LIEJIMKOM CMECTHUTCS BIIPABO HA OJUH OTCTYIL:

OcHoebl

@ ® *odd.py - /Users/paul/Desktop/_NewBook/ch01/odd.py (3.5.1)*
n datetime nport datetime
TiyHkm Indent
odds = [1, 3, 5, 7, 9, 11, 13, 15, 17, 19, Region B MeH:Im
21, 23, 25, 27, 29, 31, 33, 35, 37, 39, Format goba
41, 43, 45, 47, 49, 51, 53, 55, 57, 59] omcmyn Bo BCE
' ’ ' ’ ! ! ! g d BeigeAeHHbIe
s . g P . cmpoku kKoga
right this minute = datetime.today () .minute 3 paz

if right this minute in odds:
print ("This minute seems a little odd.")
else:

print ("Not an odd minute.")

Ln: 14 Cok0O |
===

3ameTtsnre Takke, uTo B IDLE nmeerca nynkr menio Dedent Region, ydoupaiomuii OTCTyI

U3 BBIJEJICHHOTO 0JI0Ka, U 06€ KoMaHAbl — Indent u Dedent — IMEIOT ropsidrie KJIABUIIH,
OTIIMYAI0IMMUECA B PA3HBIX OII€PAIIMOHHBIX CUCTEMAX. HaﬁﬂHTe BpeEM:i Ha U3YyYCHUE TOPAINX
KJIABUIII, KOTOPBIE UCIONb3YIOTCA B Balllell cCCTeMe, cetiuac (MOCKOJIbKY BbI OyAeTe€ NCIONIb30BaTh
ux rnoctrossHHo). Ilocie opopmiaenus orcryna B 610Ke KOAA MOKHO JO00aBUTh IHUKI for:

[ ] @& odd.py - /Users/paul/Desktop/_NewBook/ch01/odd.py (3.5.1)
. datetime import datetime
D
obasAjem odds = [1, 3, 5, 7, 9, 11, 13, 15, 17, 19,
Cmpokg

o 21, 23, 25, 27, 29, 31, 33, 35, 37, 39,
Ol
Wikre afore 41, 43, 45, 47, 49, 51, 53, 55, 57, 59]

\\9 for i in range(5):

right this minute = datetime.today() .minute

right this minute in odds:
iﬁ:\iroga —> print ("This minute seems a little odd.")
«'For» else: . )
npaBuALHO print ("Not an odd minute.")
oqaopMAeH |
omcmyna.mu.

Ln: 15 Col: 0

Bbl 340eCb »
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Xoyemcs

Yempausaem naysy BbinoaneHus

,Z[aBaP’ITC BCIIOMHHUM, 9TO HaM HYXHO CA€JIaTh.

| }é| IToBTOPHTH 33/laHHOE KOJIMYECTBO Pa3.

I:l IIpuocTaHOBUTHL IPOrpaMMy Ha 3aJAHHOE KOJIMYECTBO CEKYH.

I:l CrenepupoBaThb CydyaifHOE YMCJIO MEXK]Y IBYM 33 JAHHBIMU
3HAYEHUSIMU.

Tenepnb BepHEMCS B 060JI0UKY 11 OITPOOYEM HEKOTOPBIN KOJI, KOTOPBIN IOMOXKET HaM
CO BTOPOH 3a1aueii: npuocmanosums npozpammy na 3a0annoe KoLUUeCmso cexyno.

OnHako npesx/ie BCIOMHUM IIEPBYIO CTPOKY B HalIell mporpaMMe, KoTopast
MMIIOPTUPYET 3aJaHHYIO (PYHKITUIO U3 33aJlaHHOT'O MOJIyJIS.

Tipu makom
UcnoAb3zoBaHuu «import»
gobaBAgem Yka3aHHyio
PYHkuwo (uau CYsMogyab,
Kak B gaHHom Npuvepe)
B Nporpammy. Tlocae

from datetime import datetime

ITO OANH CIIOCOO UMITIOPTUPOBATH (PYHKIHMIO B Iporpammy. J[pyroii, cTosnb xe
PacIIpoOCTPaHEHHBIH IPUEM, — UMIIOPTUPOBATH MOJIYJIb 0¢3 ONIPEeeIeHNS

(pyHKIIIM, KOTOPYIO BBI XOTUTE UCIIOIb30BATh. JlaBaliTe NpUMEHNM BTOPOU
CII0C00, TaK KaK OH Oy/leT MOSBIATHCSA BO MHOTUX ITporpamMmax Ha Python,
KOTOPbBIE BAM BCTPETATCS.

Kax YHHOMMHAJIOCh PaHEE B IVIaB€, IPUOCTAHOBHUTD BbIITOJIHEHNE ITPOTPAMMbI

3Moro k PYyHkyuw

(uau x CYsMogyaio)
MoXHo ObpalWlambcy pe
NpPUMEHEeHUS cuHmakcucy,

moYeYHol
Ha 33/[aHHOE KOJIMYECTBO CEKYH/]| MOKHO BBI3OBOM (DyHKIIMU s leep, KOTOpas Homayuu.

HAXOJUTCS B MOAyJIe time U3 crangapTHOl 6ubaunoreku. /laBaiite cnavara
HMIIOPTHPYEM MOJYJIb, II0Ka 6€3 YIIOMUHAHU s leep.
aMma u.\-lcrnpgku,u.a mpesgem
>>> import time &—— 5 osoncuku umnopmupoBamb

>>> MogyAb «time».

Korma macTpyknms import ncmosb3yercs, Kak B IpUMepe ¢ MOJiyJieM time, HOKa3aHHOM BhIIIE,
BBI TIOJIy9a€Te JIOCTYI K BO3MOKHOCTSIM MOJIYJIsl TOJILKO I10 €T0 UMEHU, UMIIOPTUPOBAHHOMY B KOJ{
BamIei mporpaMmel. YTOOBI HOJYYUTH ZOCTYI K (PYHKIIMH B MOJIyJI€, UIMIIOPTUPOBAHHOM TaKUM
CIIOCOGOM, MCTIOJIb3yHTE CHHTAKCUC TOYEUYHON HOTAITNH, KaK IIOKa3aHO 3/1€Ch.

Amo NpogoaxumeakHocms

TiepsbiM CAe%M—\_
>>> time.sleep(5)

ums MogyAd
(nepeg moukol/. >>>

Vims Bblgblsa.emoﬂ cpyHkuuu
(nocae moyku).

3ameTbTe, YTO TAKOU BBI3ZOB Sleep IPUOCTAHOBUT 060JquKy Ha IIATH CEKYH/I, 1 TOJIbKO
IIOTOM BHOBb OSIBUTCSI KOMaH/[HAsI CTPOKA >>>. BHCpCL[, u nonpoﬁydme amo cevuac.
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OcHoebI

Baxnasg nymanuua

TTopoxauTe cekyHAOUKy... Python
noaAepXkuBaeT ABA MeXAHU3MA
UMNopTUpOBaHUsS? Passe 310

He NPUBOAUT K MyTaHULIE?

OTnNUYHLIA BONpoOC.

Jna acaoctu: B Python He déa MexaHn3Ma UMIIOPTUPOBAHUS, TAK
KaK €CTb TOJbKO 00Ha MHCTPYKIUA import. OgHaKO MHCTPYKIIMIO
import MOKHO UCHOIL30BATDL 08YMS CNOCOOAMU.

ITepBblit, KOTOPBIA MBI U3HAYATBHO BUJIEJIN B IIPUMEPE IPOTPaMMBbI,
UMIIOPTUPYET UMEHOBAHHYIO (DYHKIIMIO B IPOCTPAHCTBO

HMIMEH Halllell IIPOrPaMMBbI, YTO IO3BOJINJIO HAM BBI3BIBATH

(pysKLIMIO TO MEpe HEOOXOAUMOCTH 0€3 ¢8A3bL8aNUA PYHKIIII

¢ uMnopTupoBaHHbIM MoyieM. (ITonaTne npocTpancTBa UMEH
O4YeHb BakHO B Python, mockoybky oHO ornpesensieT KOHTEKCT
BBINOTHEHUS KoJa. M TeM He MeHee MBI IIOJIOK/IEM JIO CIIeyIoneit
IJIABBI, T/I€ IETAJILHO MCCJIe/lyeM IPOCTPAHCTBA UMEH. )

B mamem npuMepe nporpaMmbl Mbl HCIIOJIb30BAJIM IIEPBLIN CIIOCOO
MMIIOPTHUPOBAHUS, 4 3aT€M BbI3bIBAIM (PYHKIMIO today () Kak
datetime.today (), a nekak datetime.datetime.today ().

Bropoii crioco6 ucnonap3oBaHus import — 3TO IPOCTO
UMIIOPTUPOBAHUE MOJYJISA, KAK MbI JIeJIaId 3TO, KOT/A
SKCIEPUMEHTUPOBAIM C MOJyJIEM time. I/IMHOpTI/IpOBaB MOJYJIb
3TUM CIIOCOOOM, MbI JOJIKHBI UCIIOJIb30BATh CUHTAKCUC TOUYEYHOU
HOTALU JIJIsT TOCTyHA K q))/HKI_II/IHM 3TOTO MOJYJIsl, KaK MBI 3TO
caesiaii ¢ time.sleep ().

Mo HE

[Aynhe ponpochr

a
B ° EcTb NpaBWnbHbIN CNOCO6 UCMONbL30BaHUA import?

[ ]
O ® 70 YacTo ONpeAenseTcs NMYHLIMI NPeaNoYTEHNSIMU, Tak Kak HEKOTOPbIE NPOrPaMMUCThI NIOBAT ObITb O4EHb KOHKPETHBLIMMU,
B TO BpeMs kak Apyrue — HeT. OfHako cryvatoTes cutyauuu, korga aAsa mogyns (byaem HasbiBaTh UX A 1 B) coaepkat (yHKLuM
C 0AMHAKOBbLIMM UMeHaMW, HasoBeM vx E'. Ecnn B cBOEI Nporpamme Bbl HanuLeTe ABE MHCTPYKLMM UMNOPTUPOBaHUS: « £ rom
A import Fy»yu«from B import Fy, 10 kak Python y3HaeT, kakyto F' Hafo BbINOMHWUTb, KOTAA Bbl Bbl3oBeTe F () ?
EanHCTBEHHBI €NOCob 13bexaTb HEOAHO3HAYHOCTW — WUCMOSb30BaTh HECMELMMULMPOBAHHYI0 MHCTPYKLUMIO import (TO ecTb
MOMECTUTb B MPOrpamMmMy UHCTPYKUMM « import A» m«import B»), a 3aTeM Bbi3blBaTb HYXHYH yHKLMIO F ¢ ncnonb3osaHnem
MOSHOTO KBaNN(ULMPOBAHHOTO MMeHN: A . F () wnm B. F (). 3T0 CBEAET NyTaHWLYy Ha Her.
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Pas3 3a

[eHepauus cayuaiinbix yucen Ha Python

XoTs ¥ 3aMaHYUBO JOO6ABUTHL import time B Hauago Hallel TPOTrPaMMBbl, A 3aT€M BBI3bIBATDH
time.sleep (5) BTene nukaa for, Mpl He OyleM JieaTh 3TOro ceifuac. Mbl He 3aKoHYMIN

¢ akcnepuMeHTaMu. IIprpocTanOBKYM Ha ATH CEKYHJL HEJJOCTATOYHO; HAM Ha/[0 UMETh
BO3MOKHOCTb IIPUOCTAHABIMBATD HA CAYUaunbill 6pementot unmepear. C MbICIAMU 0O 3TOM
JlaBaiiTe HAIOMHUM ce6e, UTO MbI YK€ C/IeTaIi M YTO HaM OCTaJIOCh.

| 4 IToBTOPHUTE 33/1aHHOE KOJIMYECTBO Pa3.
| ", | IIpuocTaHOBUTH IPOrpaMMy Ha 3aJAHHOE KOJIMYECTBO CEKYH.
I:l CrenepupoBaTh CJIyJyaliHOE YHCJIO MEKY JBYMS 3aJlaHHbIMU 3HAUE€HUAMU.

Pemus 3Ty rocjesHIO0 3aa4y, Mbl CMOKEM BEPHYTBLCS M yBEPEHHO U3MEHUTD HAIIY IIPOrPaMMy,
YTOOBI BKJIIOYUTD B HEE BCE, UYTO Mbl U3yUIIIN B X0/[€ dKcepuMeHToB. Ho MBI OKa He TOTOBBI,
IIO3TOMY JlaBaliTe pacCMOTPUM IIOCJIEHION0 3a/auy: IIOJIydeHUE CIyYaiHOTO YHUCIA.

Kak B cyrygae ¢ IpUOCTAaHOBKOM, PEIIUTD 3Ty 3alady HaM IIOMOXKET cmandapmuasn bubauomexa,
a TOYHEE UMEIOIMUICcA B Hell MoJy/Ib random. OCHOBBIBAACH BCETO JIUIIb HA 3TON CKYHOM
nH(oOpMaIuu, NepeiieM K 3KCIIEPUMEHTaM B 000I0UKeE.

>>> import random

>5> HUcnoassynre
«dir», 9TOOBI
Yro Tenepsb? MbI MOIU OBl 3AIVISIHYTh B JOKYMEHTAIIUIO NN OOPATUTHCS
- 6 IIOAYYIUTD
PaBOYHHKY... HO JUIS 9TOTO HaM IIPUAETCA OTBJIEYbCA OT 0OOJIOYKY,
JIaKE €CJIU 3TO 3aiMeT BCETO HECKOJIbKO MUHYT. Kaxk oxaspiBaercs, MH(l)opMaI;mm
0060JI0UYKA IPEJOCTABISAECT HEKOTOPBIC JOIIOJIHUTEIbHbBIC (DYHKIINH, 06 0675 eKTe.

KOTOPBIE MOTYT IIOMOYb HAM. At q)yHKLu/II/I He npeJHa3sHavYeHbI J1JIsI
VICIIOJB30BAHUSA B IPOTPaMMax; OHU CO3JaBAIACh /1T KOMAaHHOM
cTpoxu >>>. [lepsas HaszpiBaeTcsa dir, M OHA IIOKA3BIBACT BCE

aTpHUOYTHI, CBA3AHHBIE C Y€M-HUOY/b, BKIIOUAS MO/IYJIH:

VMg HyXHoll Ham PYHkyuu
CnpsSmaHo B Ccépegule
3Moro gauHHoro cnucka.

>>> dir (random)
['BPF', 'LOG4', 'NV_MAGICCONST', )'RECIP BPF',
'Random’', c.. !randint' 'random', 'randrange',
'sample', 'seed', 'setstate™, 'shuffle', 'triangular',
'uniform', 'vonmisesvariate', 'weibullvariate']

Mo cokpawenHi

ITOT CHUCOK COJep:KUT MHOTrO uero. Ho nac unrepecyer (pyHKuHﬂ Cnucok. Tom Umo Bl
]

randint (). YTo6b1 y3HATb ooublle o randint, gasaiite HOIIPOCUM ysugume Heq CBoem

OMOIIH Y OG0IOUKU. SkpaHe, sygem

HamHoro gAUHHee.

66



Mpocum y unmepnpemamopa nomouu

OcHoebl

Y3uaB numsga t1I€I‘O-JII/I6O, MOZKHO IIOIIPOCUTDH MOMOIIIH Y 00O0JIOUKU. Kor,z[a BbI

3TO Jies1aeTe, 060JI0UKa IIOKA3BIBAET Pasjiesl U3 JOKyMeHTanuu 1o Python,
OTHOCSAIMMUICA K MMEHU, KOTOPOE BAC UHTEPECYET (3/1€Ch U JlajIee TEKCT
CIIPABKU JIaH B iepeBoje. — IIpum. nayu. peo.).

JapaiiTe TOCMOTPHUM, KaK JEHCTBYET 3TOT MEXaHU3M B KOMAaHJHOU CTPOKE

>>> " Honpo6yeM HOJIyYUTh MOMOMIb 110 (PyHKIUM randint u3 Moy
random:

/—iﬂ >>> help (random.randint)
CnpaBka no MerTomy randint ms Momynst r

T]'poCU.M
NoMoUU

UcmoassyiiTe
<help», aTo651
IOAYYUTH
OIViCaHWe.

andom:

B KoMaHgHoll randint (a, b) mMeTon skxsemnnsipa.Random instance
cmpoke >>> BosBpamaeT ciayuamHOe ILieJjioe 4YMCJIO B amanaloHe [a, b],

BKJIlodasi oba TPAHMYHBIX BHAYEHMUSs.

/L ~U BUGUM CBI3aHHYo
gokymeHmayuo npsmo
B oboAoYke.

bricTpoe urenue onucanug pyHKnMy randint noaTBepKAAET,
4YTO 3TO UMEHHO TO, YTO HaM HYKHO: €CJIM MBI IIEPEJAIuM €1 1Ba
OTIpe/IeJIEHHBIX 3HAYEHUsI, 0OPaTHO MOJIYYNM CJIyJaifHOE I[eI0e
YHMCJIO U3 33JJ]AaHHOTO JIAIla30Ha.

HeckoabKo 3aK/11I09MTEIbHDBIX SKCIIEPUMEHTOB B KOMaHHOU CTPOKE
>>> IeMOHCTPUPYIOT PyHKIMIO randint B JeldcTBUM.

>>> random.randint (1, 60)

o

A —
yMHsKos

Bbl MOXeTe MOBTOPHO BbI3BaTb
nocneaHo0 KomaHay(bl), HaxaB
B KOMaHAHow cTpoke IDLE >>>
KombuHauuio Alt-P, ecnu Bbl
pabotaete B Linux nnu Windows.
B Mac OS X ncnonb3syiire
komb6uHauuo Ctrl-P. Oymaiite,
4yTo «P» O3HauyaeT «previous»
(«npeppigyLymey).

27

>>> random.randint(1l,60) [ < ECau bl caegosaau 3o Hamu, sbi

gaugume gpyrue pe38Abmd.Tnbl, Mmak

Kak ueakie Yyuca , BO3B cee
>>> random.randint (1, 60) «randint», reHe ""'u ; Cpﬂd.w,c e
46 T PUpyomes cayYa
m m>» mpykuued
Tlockoabky Bbl UMnopmupoBaAl MogyAb «Trandom» UHCMPY U

«import random», He 3abbiBa
umeHem Mogyad ¢ MmoYkoll. Bom mak: «rand

o He «randint()».

Ume npegsapimb BbIZ0B «randint»
omrandint()»,

ITocye aTOTO BBI MOKETE MMOCTABUTD TAJIOYKY HAIIPOTUB NOCIEAHEN 3a1a4l, IOCKOJIbKY
Telepb Bbl 3HAECTE JOCTATOYHO, YTOOBI ITOJYUYUTD CAyIaHOE YHCIO B 3alaHHOM ANalla3oHe:

| V| CrenepupoBaThb CJIydyaliHOE YHCJIO MEXKAY ABYMS 3aJaHHBIMU 3HAUYECHUSAMU.

nopa BEepHYTbCAHA K Hawemn nporpaMmmMme m BHeCTu USMEHEeHMUA.
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Ymo mbI menepb 3Haem

0630p Hawux akecnepumenmos

Ilepen TeM Kak UTH BIIEpEJ U MEHATH IPOTPaAMMY, C/I€TAEM KPaTKUI
0630p Pe3y/IbTATOB HANIUX SKCIIEPUMEHTOB B 000JI0UKeE.

Crayvaia Mbl HAIIUCAIU UK £Or, KOTOPDIN NOBTOPAETCA IATH Pa3.

>>> for num in range (5):
print ('Head First Rocks!')

Head First Rocks!
Head First Rocks! Mbi 3anpocuau

Head First Rocks! &< — [°C/€g08ameattocms u3 namy

Yucea, nosmom Bbl
. ' Y BblAo npougsegeto
Head First Rocks! ndmb umepayud, Pe39Abma.m0M9

Head First Rocks! Komopbix cmaau ngms, CoobW,eHudl

3aTeM MbI UCIIOIb30BAIN (PYHKIUIO S leep U3 MOJy/IsA time, YTOObI
HNPUOCTAHOBUTD BBINOJHEHNE IPOrPaMMbl Ha 3aJlaHHOE KOJIMYECTBO CEKYHJI.

me>», Mbl noAquU-AU-

. . Ab «ti
>>> import time ViMnopmupoBas Mogy yHkuwo «sleep>-

>>> time. sleep (5) E Bo?’Mo)\(HOCmb Bbl3b|Bd.mb P

3aTeM MBI TO3KCIIEPUMEHTHPOBAIN ¢ (pyHKIMEN randint (13 Moayna random)
U CTEHEPUPOBAIM HECKOIBKO CyYaHBIX YHCEN U3 3alaHHOTO JIUAIIA30Ha.

>>> import random

>>> random.randint (1,60) Samembme: kaxgail .

12 TeéHepupyomes pajHbie Yucaa,

>>> random.randint (1,60) < NomoMy Umo KaXghill Bhi3oB

42 «mndnpt» Bo3Bpawaem pajHuie
. CAYyYalHble Yucaa.

>>> random.randint (1,60)

17

TCHepb MbI MOJKEM C06paTb BCC€ BMECTEC 1 UIBMCHUTD HAIly IIPOTPAMMY.

JlaBaiiTe HanOMHMM ce6e, 4YTO Mbl PEIINUIN PAHEE B 3TOMH IVIaBe:
OPraHM30BaTh BLITOJTHEHUS HAIIEH IPOrpaMMbI B IUKJIE, BHIITOJIHATD «KOJ
IPOBEPKU MUHYTBI» U MHCTPYKIMIO 1 f/else naTh pa3 M IPUOCTaHABIMBATD
BBIITOJTHEHHME Ha CIyJYaiHOE KOJIMYECTBO CEKYHJL MEK/y UTEPAI[AAMMU.

B pesynabrare Ha 9KpaHe JOLKHO HOABUTHCA IATH COOOIEHMI.
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OcHoebl

Mariuruku
C 3KCNEepUMEHTANbHLIM KOAOM

OCHOBbIBAACh Ha OMMCAHUUN B HVXKHEN YacTu NpeablayLieil CTPaHULbl, a TakKe

Ha pe3ynbTaTax HalMX SKCNepUMeHTOB, Mbl 3abeXKanuv Brepea 1 Caenanu BCo
Heobxoaumyto paboTy 3a Bac. Ho nocsie TOro Kak Mbl pa3mecTuin Halwm MarHUTUKN

C KOJOM Ha XONOAUNbHUKE, KTO-TO (He cnpaluvBaiiTe KTO) XJIOMNHY ABEPbIO, U ceitvac
yacTb Hallero Kofa okasanacb Ha nony.

Bawa 3apaua 3aksodaeTca B TOM, UTOObl BEPHYTH VX Ha3aj TaK, YToObl Mbl MOTIN
3anycTUTb HOBYIO BEPCUMIO HaLLel MPOrpaMmbl U MOATBEPANTb, UTO OHA paboTaeT, Kak
TpebyeTca.

from datetime import datetime

Pewume, kakue

MaTHUMUKU Koge ~_/~> """""""""""""""""""""""""""""""""

gomKHH nonacmb
Ha Mecmo kaXgol

u3 nngmuprlx

AUHUO.

odds = [ 1, 3, 5, 7, 9, 11, 13, 15, 17, 19,
21, 23, 25, 27, 29, 31, 33, 35, 37, 39,
41, 43, 45, 47, 49, 51, 53, 55, 57, 59 ]

right this minute = datetime.today () .minute
if right this minute in odds:

print ("This minute seems a little odd.")
else:

print ("Not an odd minute.")

wait time =

| time.sleep '
Kyge I . '
—~ import random
BCE ?Hu R import time wait time
nogolgym: —
| for i in range(5): ' | random.randint (1, 60) '
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YnopsidoyeHHbIl kK00

PeweHue ana MariUTUKOB C KOJOM

_——| OcHOBbIBaACb Ha OMMCaHNW BbllLE, @ TAKXe Ha Pe3ynbTaTax HalnX SKCNePUMEHTOB,
ﬁ Mbl 3a6exanu Bnepeg n caenanu BClo Heobxonmyto paboTy 3a Bac. Ho nocne
TOro Kak Mbl Pa3mMecTuan Hamn MarHUTUKKU C KOBGOM Ha XONOAUIbHIKE, KTO-TO
(He cnpaluvBaiTe KTO) XIOMHYN ABEPbIO, U Ceiiyac YyacTb Hallero KoAa okasanacb

! Hanony.
Balwa 3afaya 3ak/toyanacb B TOM, 4TOObl BEPHYTb UX Ha3ag Tak, YTOObl Mbl MOFIIN
3anyCcTUTb HOBYIO BEPCMIO HaLle MpOorpaMmbl U NOATBEPANTD, UTO OHa paboTaeT, Kak
TpebyeTca.

v[MnoPmuPOBa.\-lue
Heosa3ameAbHo
BbmoAHﬂTl'\b
B Halane
-n-por'pd-'M'Mb\v ) \ .
Ho Mo from datetime import datetime
o
cmosBueecs -
coraaweHue import random |
s crese
np:rpo-MM Lemos mport time | ...
Ha Pgthon.
odds = [ 1, 3, 5, 7, 9, 11, 13, 15, 17, 19,
21, 23, 25, 27, 29, 31, 33, 35, 37, 39,
o ;;:IT;‘::S 41, 43, 45, 47, 49, 51, 53, 55, 57, 59 ]
NOBMO

TOYHO ngmb,
P \> for i in range(5):

right this minute = datetime.today () .minute
if right this minute in odds:

print ("This minute seems a little odd.")
Beck amom ko

else:
. Nog UHcmpykyuel
< int>» pykuuel
PyHKUUS ‘::‘“nd print ("Not an odd minute.") ¢ «for» opopmaen
poRBpaia _/“3 . . .
c?\?g‘raﬂ\»{oe ueaoe wait time J random.randint (1, 60) ::;;nﬁga.lx:,
. o
yucao, komopoe time.sleep ) SBASEMCS

mecs Hosoll
TpUCBaUBa.eT eHem erts ™
nepemeHHoll ¢ um : S
wait_time», Komopa-s-- 3 |
| _ anomHume:
Pgthon
He ucn°’”°35€m

PUTrYpHLIe ckosku
A,
949 NpUocmaHorky Nporpammbl 949 BhigeAeHug

alHoe Kk
oAUYecmso cekgl-{g. BAokoB koga.;

BMECMO 3Moro

UCT)oAbggbmcg
omcmynk..

~3amem ucnozsb:;gemcsr B Bbl3oBe
«sleep»

Ha cayy
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OcHoebl

e |

0"

[agaiite nonpobyem 3anycTutb Hawy o6HOBNeHHY nporpammy B IDLE 1 nocmoTtpum, 4To
cnyuntes. MamennTe Bally Bepcuio odd . py, Kak TpebyeTcs, coxpaHuTe KOnuio BaLleil
HOBOW NporpaMmbl kak odd?2 . py. Korga byaeTe rotoBbl, HaxmuTe knasuy F5, 4tobbl
BbINOMHUTB KOZ.

Korga Bbl HaXwmeme 00® odd2.py - /Users/Paul/Deskiop/. NewBook/ch01/odd2.py (3.4.3)
FS, Umosbhl
3o,ngcmumb Kog-- from datetime import datetime

import random

import time

odds = [ 1, 3, 5, 7, 9, 11, 13, 15, 17, 19,
21, 23, 25, 27, 29, 31, 33, 35, 37, 39,

-Bbl goAXH
9oANHK ysugems 41, 43, 45, 47, 49, 51, 53, 55, 57, 59 ]

BbIBOG, NoxoMull He 3mom.
Toakko NoMHume, Ymo

Bl skBog sygem for i in range(5):

right_this_minute = datetime.today().minute

zl’l‘éﬁzm‘fq Mak Kak if right this_minute in odds:
Komo ucaa, print("This minute seems a little odd.")
phie C]'eHepngem else:
;‘:::‘ NporpaMma, noymu print ("Not an odd minute.")
pHIka He CoBnagym wait_time = random.randint(l, 60)
€ Hawumu. time.sleep(wait_time)
Ln: 19|Col: 0
@0 @ ) Python 3.4.3 Shell
>>> RESTART
>>>
This minute seems a little odd.
This minute seems a little odd.
Not an odd minute.
Not an odd minute.
Not an odd minute.
>>> I
Ln: 25|Col: 4

He secnokolimech, €cau Bbl ysugume cnu:c:r\c .
CoobuieHul, omAautaiowulcs om nokajaHHo

gech. [ AaBHo€, YUmobhl coobW,eHull Bhblao

poBHo ngmb, B coomeemcmauu € KoAuYecmsoM

umepayul uukaa.
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O6Hoess1eHUe

O6HoBuM mo, 4ymo Mbl yxe 3HaeM

Hmes paboTaromntyio nporpammy odd2 . py, OCTAHOBUMCH €lIe pa3, YTOObI
HOBTOPUTDb BCE HOBOE, YTO Mbl y3Ha1u o Python na nociaegnux 15 crpanurax.

% KOHTPONbHbIN CMIUCOK

[Mpy nonbITke NoAoBPaTh KOA AN1S PELLEHMS TON
UM MHOM NpoGnembl NporpamMmmucTbl Ha Python
4aCTo NPeanoYMTaT SKCMEPUMEHTUPOBAT

¢ dhoparmMeHTamu koda B 0600UKe.

Ecnu Bbl BUAMTE KOMAHAHYK CTPOKY >>>, Bbl

B 06onoyke Python. MpogomkanTe: BBeanTe
WHCTPYKLMIO Ha si3blke Python 1 nocmoTpute, 4T0
CRYYMTCA, KOra OHa BbINOSTHUTCS.

Obonouka NPUHMMaET BalllK CTPOKKN KoAa

M NOCbINaeT UX NHTEPNpPeTaTopy, KOTOprIZ 3artem
BbINONHSET uX. Bee pe3ynbTaTbl BO3BpaLlaTCA
B OGOJ’IOLIKy 1 BbIBOAATCA Ha 3KPaH.

Lnkn for MOXHO 1cnonb3oBaTh A1
BbIMOMHEHNS (OMKCMPOBAHHOIO KOMMYECTBa
uTepaumin. Ecnm yncno noBTOPEHWUIA N3BECTHO
3apaHee, ncnonbayite for.

Korza uncrno noBTOpeHNi 3apaHee HEN3BECTHO,
NCMonb3ymnTe UMK while (C KOTOpbIM HaMm elle
NPEACTOMT NO3HAKOMMTLCS, HO He BeCroKonTeCh:
Mbl eLLe YBUAWNM, Kak OH AEUCTBYET).

Lnkn for moxeT nepebupatb anemMeHTbI
nocnefoBaTenbHOCTEN (TakuX Kak CIMCKW U
CTPOKM), a TaKKe BbINOMHATHCS (PUKCUPOBAHHOE
Konm4yecTBO pa3 (bnarogaps PyHKUMM range).

Ecnmn noTpebyeTcs NprocTaHoBUTL BhINONHEHWE
nporpaMMbl Ha 3afjaHHOE KONMYECTBO CEKYHA,
UCMOnb3ynTe YHKUMI0 s1eep U3 MOAYNS time
CTaHOapTHON BrUbnMoTeKN.

Bbl MOXETE MMNOPTMPOBATL OTAESBbHYH PYHKLMIO
13 mogyns. Hanpumep, from time import
sleep UMNOPTUPYET PYHKUMIO s leep,

rnocre Yero ee MOXHO OyaeT Bbi3biBaTh 6€3
kBanmdukaLm MeHemM MOayIS.

Ecnu Bbl NpoCcTO MMMOPTUPYETE MOZYIb,
HanpuMep import time, TOrga npu
BbI30BE NM0ObIX PYHKLMIA U3 MOZYIS UX HYXKHO
kBanuuLMpoBaTh UMEHEM MOAYNS, HanpuUMep:
time.sleep ().

B moayne random eCTb 04eHb nonesHas
(yHKUMA randint, KoTopas reHepupyeT
CryYaitHoe Lienoe Y1Cno B 3aAaHHOM AnanasoHe.

O6onoyka NpeocTaBnseT ABe UHTEPaKTUBHbIE
(OYHKLWK, KoTOpble paboTatoT B KOMaHAHON
CTpoke >>>. QyHKUNA dir NepevncnsieT Bce
aTpubyTbl 06bekTa, @ he 1 p npefocTaBnset
BOCTYN K AOKyMeHTaLum no Python.

oMo HE

B ° [onkeH nu 9 3aNOMHUTL BCe 3T0?

[Aynhie ponpectt

O ® Her, 1 He 3acTaBnsiiTe ces, ecny Ball MO3r CONPOTUBNAETCS 3anNoMUHaHMI0 BCEro YBIUAEHHOr0. OTO TONbKO NepBast rMaea, v Mbl
co3/1aBany ee kak KpaTkoe BBELIeHWE B MUP NporpaMMupoBaHus Ha Python. Ecnu Bbl NoHUMaeTe CyTb TOFO, YTO MPOUCXOANUT C KOAOM,
3T0 YXe XOPOLLO.
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OcHoebI

Heckoabko cmpok koda denatom mHozoe

Oro! bonbluon
CMUCOK...

Tak n ecTb, HO Mbl OTJIMYHO
crnpaBnfaeMcs.

B neiicTBUTEILHOCTY MBI 3aTPOHY/IH JTUIID
Mastyio JacTh a3bika Python. Ho To, uTo MbI
yBHJE/IU, OBLJIO OYEHD IIOJIC3HBIM.

To, 9TO MBI BUAEIN JIO CUX TIOP, IOMOTAET
IIOKa3aTh OJIHY U3 CUJIbHBIX cTOpoH Python:
HeCKOALKUMU CIMPOKAMU KOOG MONCHO COCAAMD
Mmnozoe. JIpyrasi CropoHa s3bIKa, IPOCIaBUBIIASL
ero: k00 na Python aeexo wumams.

B monbITKe JO0Ka3aTh, HACKOJbLKO 3TO JIETKO,
MBI IIPEJCTABJSIEM HA CJICAYIOIEH CTPAHULIE
COBEPIIEHHO JIPYTYIO IPOTPaMMY, A/
MTOHNMaHU KOTOPOH BBI YK€ JOCTATOYHO
3naere o Python.

He xeaere 6yThUIOYKY XOPOIIETO, XOJIOJHOTO
nuBar
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Cepbe3Ho o nuse

Cozdanue cepbesnozo0 busnec-

OTﬂaBaH JAaHb YBAKCHU S KHUT'C «I/IsyqaeMJava», paccMOTPpUM BEPCHUIO
KJIAaCCUYIE€CKOI'O IIEPBOI'0 CEPHE3HOIO IMNPUIOKEHMI Ha PythOIl — II€CHIO

IIpoO IIMUBO.

Huxe ma ckpuHmoTe nokasas koj Python-sepcun necan npo nuso

(https: / /ru.wikipedia.org /wiki/99_6yrsutok_mmsa). Kpome ommrans

B MICTIOJIb30BAHNH (PYHKIIUN range (KOTOPOE MBI OOCYUM B JIBYX CJIOBAX),
00JbIIAA YACTD KOJA JOJKHA OBITH HOHATHOU. OKHO peaakTuposanusg IDLE

99 BYmblaok nugq Ha cmeHe
99 BYymbiaok nupqal

gg3bmu OgHY, nycmu no kpyry
BYmblaok nusa He CmeHel

npunoXeHus

COJIEPKUT KOJ|, 2 B OKHE OOOJOUYKY BHUJHO OKOHUYAHE BBIBOJA IIPOTPAMMBI:

®00

beersong.py - /Users/Paul/Desktop/_NewBook/ch01/beersong.py (3.4.3)

word = "bottles”

print (beer_num, word,
print (beer_num, word,
print("Take one down.")
print("Pass it around.")
i1f beer_num 1:

print ("No more bottles

else:
new_num = beer num - 1

if new_num ==
word = "bottle"

print()

beer_ num in range(99, 0, -1):
"of beer on the wall.")
"of beer.")

print (new_num, word, "of beer on the wall.")

BbmoaHeHue 3Moro
Koga gaem Makoll
pe:;gAbmq.Tn

B oboAoYke.
of beer on the wall.")

@ @ Python 3.4.3 Shell

Modcuem Gymbinok nuea...

Kox Boimre, BBe1e HHBIIA

B OKHO pemaktuposanus IDLE

U COXPAHEHHBIN, ITOCIe HaKaTuA Fb
IPOU3BOJUT MHOTO BBIBOJIA B OOOIOUKY.
MbI HOKa3aJIx TOJIBKO HEOGOJILIION
q)paI‘MeHT HO]IY‘-ICHHOI‘O BbIBOJIA B OKHE
CIIpaBa, TaK KaK IIeCHI HAYMHAIACH ¢ 99
GYTBLIOK IIMBA, KOJTMYECTBO KOTOPBIX
YMEHBIIAJIOChH, TTOKA IMBa OOJIbIIE

He ocTanoch. PakTHuecKku B 3TOM

KOJI€ TOJIBKO OJINH II0-HACTOSMIEMY
MHTEPECHBI MOMEHT — 3TO 06paboTKa
«06pPaTHOTO OTCYETA», TAK UTO JlaBaiiTe
IIOCMOTPUM, KaK 3TO pabOTaET, Ipex/e

3 bottles of beer on the wall.
3 bottles of beer.

Take one down.

Pass it around.

2 bottles of| beer on the wall.

2 bottles of beer on the wall.
2 bottles of beer.

Take one down.

Pass it around.

1l bottle of beer on the wall.

1 bottle of beer on the wall.
1 bottle of beer.

Take one down.

Pass it around.

No more bottles of beer on the wall.

>>>

9YeM IEePEXOJUTh K HOAPOGHOMY
OOCYKAECHHIO KOJIa TPOTPAMMBIL.
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Kod Python nezko yumaemes

TN S “nus R noasox?
18y e AKS ™
LRI oty e e
Bo’.))b 5\5“\\3\[\0\(’
Yer

P

OTOT KOA AeCTBUTesNbHO
nerko umtatb. Ho B Yem xe

Cepbe3Ho o nuse

A Hu B uem!

boabmuHCTBO MpOorpaMMucTOB pU
IIEPBOM CTOJKHOBEHUM C KOAOM

Ha Python, Takum xak B mecue npo
IHABO, IIPEAIIOJIATAIOT, YTO JOJKHO UTO-
TO CJIYIUTDHCH IJIE-TO EIIE.

Tam oKeH ObITh ITIOABOX, HO €r0 HET?

Her, ero HeT. TO He CiIy9aliHO, IYTO
koJ Ha Python serko unraercs:

SI3BIK Pa3PabOTaH C YIETOM 3TOU
KOHKpeTHOI 1eau. I'suno Ban Poccym
(Guido van Rossum), cozmaTein s3bIKa,
XOTeJI CO3JaTh MOUTHBIN HHCTPYMEHT
IPOrpaMMHUPOBAHUS, IPOU3BOSIINN
KOJI, KOTOPBII OYIET JIETKO
MOAJIEPAKUBATD, A 3TO NOJPA3YMEBAET,
4TO KO Ha s3bIKe Python nosnxen takke
JIETKO YUTATHCSI.

A }'MHI/Ik(?B

YT106bI MCMOMB30BATb KNPUIIANLY, HE[OCTaTOUYHO 3aMEHNTb CTPOKY
"bottles" ctpokon "6yTbinokK". s NpaBuibHOrO CKIOHEHUs
CyLWecTBUTENBbHOIO '6yThiNIKa' MO UMcnam NpUAETCA ABE CTPOKK:

if new_num
word = "bottle"

3aMeHWUTb CTPOKamMu:

if new_num >= 11 and new_num <= 19:
word = "6yTrUIOK"
else:
if new num % 10 ==
word = "ByTeumka"
elif new num % 10 in
word = "GyTeuikn'"
else:
word = "ByTsuIOK"

(2, 3, 4):

Tipu Ucnoab30BaHuy meKcmosor.
pegakmopa,coxpaHmmuero ’
Palakl g Koguposke, OMAUYHo (L
gineUTF—B, B HalYano NpPorpammbl
9Yyem scmasum gupekmusy:

# k- Coding: Cp866 —*_
uau

#-* Coding: cpl2s5] -*_

B 3aBucumocmu om Moro, B kakol
:oguposke CoxpaHsemes mekem
PoTpammbi (mpu, HayYHoro
P€gakmopa,).
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Tepsieme

Omemynbi Bac becam?

TTopoxauTe cekyHAOUKy.
Bce 3T oTCTYnbI MeHa becar.
B stom noasox?

Y106bI NPUBLIKHYTb K OTCTYyNaM, HY>XHO BpeMsl.

He 6ecniokoiirecs. Bce mpuxongamue B Python ot «gurypro-
CKOOOYHBIX SI3BIKOB>» nonauasy 6opiorcs ¢ orcryrmamu. Ho morom
CHpaBJIAIOTCS ¢ 3TUM. Yepes eHb mim aBa paboTsl ¢ Python B
BpSJL I 3aMETUTE, KaK 0(pOPMIISIETE CBOU GJIOKU OTCTYIIAMH.

Ojna u3 npo6eM, BO3HUKAIOMAsSl Y HEKOTOPBIX IIPOTrPAMMUCTOB
C OTCTYIIAaMU, BBI3BAHA TE€M, YTO OHU CMEMIUBAIOT MAOYAAYUU

¢ npobesamu. Tak Kak HHTEPIPETATOP HE CMOTPUT HA BHEIIHUI
BHJI KO/, a IIOJCYUTHIBAET NPOOeIbHbIE CHMBOJIBI B OTCTYIAX,
3TO MOKET IIPUBECTH K TAKUM IIPOOIeMaM, KOTAA KO «BBIIVISIAUT
XOPOIIO», HO OTKA3bIBAETCS PA0OTATh. DTO HEIIPUATHO, KOIIA
BBl HAUMHAETE IPOrpaMMUpOBaTh Ha Python.

Har coBer: ne cuewusaiime mabdyisyuu u npobenst 6 kode na Python.

BoJsiee Toro, Mpl cOBETYEM BaM HACTPOUTH CBOI PEIaKTOP,
YTOOBI HAKATHE KJIABUIIN 1ab OH 3aMEHSLI uemulpoms npobesamu
(2 320/JHO ¥ ABTOMATHUYECKHU YIS IIPOOEIbHBIE CMBOJIBI

B KOHII€ CTPOKH). JTO TAKKe OOIENPUHATAA MPAKTUKA CPETU
MHOXECTBA IIPOrpaMMHUCTOB Ha Python, 1 BbI TOXe JODKHBI
ce0BaTh eil. MbI pacckaskeM 60JbIIe O paboTe ¢ OTCTYIAMU

B KOHIIE 9TOU IVIaBbI.

Bosgpawaemcs k kody nechu npo nuso

Ecin BbI HOCMOTpUTE HA BBI3OB range B IIECHE PO IIUBO, TO 3aMETUTE, UTO OH
IPUHUMAET Mpy APTYMEHTA, @ HE OJUH (KaK B HAllleM I€PBOM IIPUMEPE MPOTPAMMEI).

HpI/ICMOTpI/ITCCb K KOJZY, HO IIOKa HE SaFJIH}IbIBanITC B 00ObsICHEHHE HA CJIC}IYIOL[ICI'?'I
CTpaHHuIIC. CMoskeTe JI1 BbI CaMU pa306paTbc5{, Y9TO BO3BpAIIaA€T TAKO BBIZOB range:

@ @ beersong.py - /Users/Paul/Desktop/_NewBook/ch0%w.
" " Mo Ymo-
word = "bottles °
(—2=— ™o Hosoe:
beer num range(99, 0, -1): l BbI308 «range
print (beer_num, word, "of beer on npuHU.Ma.emg
print(beer_num, word, "of beer.") MPU apryveHma,
. n e 1" a He ogu‘-“ 1]
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OcHoebI

Monpocum unmepnpemamop nomoub ¢ dyHkuuei

HarmomuumM, 4To BbI MOKeTe OOpaTUTbCA K 000I0UKE 32 CHPABKOM O YeM YTOJHO, UTO
Kacaercs sa3bika Python, moaromy gasaiiTe nonpocum cpasKy o (pyHKIUU range.

Ecnu crenars aTo B IDLE, onucanne He yMeCTUTCA HA OJJHOM dKpaHe U 6bICTpO
HPOKPYTUTCS BBepX. IToaTOMy BaM Halo IPOKPYTUTH TEKCT B OKHE OOPATHO,
JI0 CTPOKH, T/I€ BBI IIOMIPOCUJIN Y OG0JIOYKH IIOMOIIH (¥ IIe HAXOJUTCS CaMOe
HHTEPECHOE MECTO B OIIMCAHUY range).

>>> help (range)

. . P
CnpaBka O kJjlacce range B momyJsie builtins: YHkUlio «range»
MoXHo BbI3BaLMb 9BYMS
CNoCobamu.,

class range (object)
| range(stop) -> range object
| range(start, stop[, step]) -> range object
I
| BoBsBpamaeT nocienoBaTEeNILHOCTE umcesl or start mo stop
c maroM step.

TloxoXe, 3Mmo mo,
Ymo HamM HyXHo.

HaqubHOG, KOHEYHoe u wa2

ITockosbKy range — He €JUHCTBEHHOE MECTO, T/l€ BAM BCTPETATCH
HayaJbHOE 3HaYeHHNEe, KOHEYHOEe 3HaYeHHUEe U IIar, BOCIIOJIb3yeMCs
MOMEHTOM, YTOOBI OMMCATh, YTO O3HAYAET KAXK0€ U3 HUX, A 3aTEM
PacCMOTPHUM HEKOTOpPBIE TUITMYHBIE TPUMEPHI (Ha CIEAYIOMENH CTPaHHUIE).

O HAYAJNNbHOE 3HAYEHVE onpepenser, OTKY[]JA HauMHaeTca AMANA30H.
I[O CUux HOp MBI NCITIOJIB30OBaJIN BCpCI/IIO range C OJHUM aprMCHTOM, KOTOprf/,I — KaK
CJIC,Z[YCT n3 ZIOKYMeHTaLII/II/I — JOJIZKEH 6bITb KOHE€YHbIM 3HAYECHHUEM. Kor/:[a ,Z[pyrI/IC
3HAUYCHUA OHYH_ICHBI, range 1o YMOJI‘IHHI/IIO I/ICHOJIBBYCT 0 B KaueCcTBE HAYAJIBHOTO
3HAQYECHHUA, HO Bbl MOXKETEC HCpC,Z[aTI) I.[perC 3HAYECHUE 110 CBOCMY BbI60py. HOCTYHHH
TaK, BbI ()OﬂQfCH’bL YKaBaTb TAKKE€ KOHEYHOE€ 3HAYECHUE. B ATOM cnyqae range l'IOJ'Iy‘IaeT
HECKOJIBKO apFYMCHTOB l'IpI/I BbI3OBE.

O KOHEYHOE 3HAYEHWE onpepenset, JE 3akoHUUTCA AMAGNG3OH.
Mbrur YK€ UCIIOJIb30BAIY 3TO 3HAYE€HNE, KOT/A BBI3bIBAIM range (5) B Halem
KoJie. 3aMEeThTE, YTO TEHEPUPYEMAsI IIOCTIEAOBATEIBHOCTD HUK020@ HE BKIIOYAET
KOHEYHOT'0 3HAYEHHsI, TAK YTO 3TO JIO KOHEYHOTO 3HAYEHH S, HO HE BKJII0YAs €r0.

O LAl onpeaenser, KAK reHepupyertcs avanasoH.
Korna onpezesieHsl Ha9aabHOE 1 KOHEYHOE 3HAUCHUSI, MOYKHO TaKxKe (OIIIHOHAIBHO)
onpeseauTh 3HaueHne mara. Ilo ymosrganuio mar pasen 1 u Tpebyer oT range
reHePUPOBATH AMANA30H € wazom 1;Toectb 0, 1, 2, 3, 4 wuTak ganee. Bol moxere
YCTAHOBUTD JII000€ 3HaUYeHNEe mara. MoXHO Jjake YCTAHOBUTD OTPUIATEIbHOE
3HAYEHHE IIara, YToOObI U3MEHUTD Hanpasienue reHepUPyeMOro Arara3oHa.
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Homol k duana3oHy

Jkenepumermbl ¢ duanazoHamu

Tenepb, Korza Bbl y3HAJIN 9yTb GoJIbIIIE O HadaJIbHOM, KOHEYHOM 3HAYECHHNHU
1 niare, ,I[aBaﬁTe IMO3KCIIEPUMEHTUPYEM B 000JIOUKE U IIOCMOTPHM, KaK
C IOMOIIBIO (I)YHKI_II/II/I range npon3BoJANTb PA3HbIC ANAIIA30HbI IICJIbIX YMCEJL.

YUTOObI BUIETH PE3YIBTATEI, MBI ICIIOJIb3yeM APYTyIo PyHKIMIO, 1ist, mus
peo6pa30BaHNs PE3y/IbTaTa BBI30BA range B YNTAEMBIH CITICOK, KOTOPBII
MBI MOKEM YBUJICTD HA dKPAHE:

e» B Hawel
>>> range (5) < _ Tak Mbl UCTIOAb30BAAU «TaNge>

v MMe.
range (0, 5) nepeoll nporpa

Tepegagum BhiBog «Trange» pyHkuuu «list», Ymoshl

>>> 1i5t(range(ill,/////’}mAWNmb”““*
[0, 1, 2, 3, 4]

>>> list(range (5, 10))<—— Mu mokem 3agamb HAYA/HOE u KOHEMHOE 3HayeHus
[5, 6, 7, 8, 9] gAS «range».

(_\_'Mbl makXke MoXeM 3agamb HaudeHue WALA.

>>> list(range (0, 10, 2))
[0, 2, 4, 6, 8]

) CmaHosumcs gelicmsumeakHo uHmepecHo,
>>> list(range (10, 0, -2)) Korga Bbl MeHseme HanpasaeHue guanajoMa,

[10, 8, 6, 4, 2] YcmaHaBAusad ompulameakHoe 3HadeHue LWATA.

! <« — sem Bac oM TAYnocmu. Ecal
no (range —_— A HOE lJBePeHV[E. poAbwe, Yem KOHEYHOE, a WAL

HAYA/BHOE SHAYE
N noaoXumeAeH, Bsl He Toaytume Huvero (B 3mMoM

caylae — ngcmol'l cnucok/.
>>> list(range (99, 0, -1))
[99, 98, 97, 96, 95, 94, 93, 92, 5,4, 3, 2, 1]
ITocsre Bcex 3KCIEPUMEHTOB MbI JOOPATHCH 10 BbI30Ba range (IIOKa3aH BBIIIE
MOCJIETHUM ), KOTOPBIH CO3/[a€T CIIUCOK 3HaueHuit ot 99 o 1, TouHo Takoii,

KakK MUKJ fOor U3 IIeCHU O IUBE.

| @ ® beersong.py - /Users/Paul/Desktop/_NewBook/chO%re.

BbI3OB «rq_nge .

word = "bottles MpuHumaem mpy

for beer_num in range(99, 0, -1):

: aprymeHma:

print(beer_num, word, " quﬂ ALH o:

print (ll?eer_nmn , word, 3HaleHue,
e koHeUHoe

3HaleHue u war.
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_ G3amoyume Kapandaw

OcHoebI

AN

Bo3bmuTe KapaHZall 1 B cneynanbHO OTBEAEHHbIX A1A 3TOr0 MecTax
HanuwunTe, UTO, NO BalleMy MHEHWIO, fleNlaeT Kaxk4as CTpoKa Koaa.
0O6s3aTeNbHO NoMbITaNTeCb cAenaTb 3TO CAaMOCTOATENIbHO, MpeXxae
YeM CMOTPETb Ha TO, YTO Mbl MPUAYMaNN Ha CeayloLen cTpaHumLe.
Mbl Hauanu 3a Bac, HanucaB, YTo JeNlaeT nepBas CTPoKa.

word = "bottles"

for beer num in range (99, 0, -1):

print (beer num, word, "of beer on the wall.")
print (beer num, word, "of beer.")
print ("Take one down.")
print ("Pass it around.")
if beer num == 1:

print ("No more bottles of beer on the wall.")
else:

new num = beer num - 1

if new num == 1:

word = "bottle"

print (new_num, word,

"of beer on the wall.")

print ()

3aecb CHOBa NPUBOAUTCA KOA NPOrpamMbl C NecHel nNpo

NYBO, KOTOPbIV pa3MasaH No BCel CTpaHuLe, YTo6bl Bbl MOV
COCPenoTOUNTBCA Ha KaX 0N CTPOKE KOJa, COCTaBNALLEN 3TO
«Cepbe3Hoe BU3HEC-NPUNOXKEHEe,

Tipucsausaem 3HayeHue «bottles»
(cmpoky) Hoeoll nepemeHHol
C umeHeM «word».
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Mueo ob6BLsicHeHO

— @%moqume Kapandawm

NPUNOXKEHNE”.

nepBaA CTPOKa Kofa.

word = "bottles"
for beer num in range (99, 0, -1):
print (beer num, word, "of beer on the wall.")
print (beer num, word, "of beer.")
print ("Take one down.")
print ("Pass it around.")
if beer num ==
print ("No more bottles of beer on the wall.")
else:
new num = beer num - 1
if new num == 1:
word = "bottle"
print (new _num, word, "of beer on the wall.")

print ()

} Pewe“ue M cHoBa Kopf NporpamMmbl C MeCHel Npo MrBo, KOTOPbIA pa3masaH
o Mo BCen CTpaHuLe, 4To6bl Bbl MOT/IM COCPEAOTOUUTHCA

Ha KaXKAoW CTPOKe KoJa, COCTaBALLEN 3TO «Cepbe3Hoe b13Hec-

Bbl B3sM KapaHAall 1 3aTeMm, B CneLraiibHO OTBeAeHHbIX A4S
3TOro MecTax, Hanucanu, Yto, No Ballemy MHeHUIo, fenaeT
Ka)paa cTpoka Kofa. Mbl Hayanu 3a Bac, ykasas, UTo fenaet

Y Bac nonyunnocb? Bawm o6bACHEHNA MOXOXM Ha Hawn?

Tipucsausaem 3HayeHue «bottles»
(cmpoky) Hoeoll nepemeHHol
C umeHem <«word».

HaYuHaem uyuka, BhinoAHSiowulcs
3agaHHoe koaulecmso pa3, om 99
go Hyas. «beer_num» ucnoablyemcs
Kak nepemeHHas uukac.

Yembipe BbigoBa cpyHkUUU print BhBOgGSM
Ha 3kpaH mekcm necHu mekyuwiel
umepayuu «99 bottles of beer on
the wal 99 bottles of beer. Take one
down. Pass it around» («99 symblaok
NuBa. Ha cmeHe. 99 pymblaok NUBaL
Bo3bmu ogHy. Tlycmu no Kpyry.», ] U mak
gasee Ha KaXgoll umepauyuu.

Tiposepka: no kpyry nyuweHa
NocAEegHSS symblaka?

3anomMHUmMb KoAUYecmBo bymblAok NUBa
gad caegyouwel umepauuu B gpyroil
nepemelHol ¢ umeHem «new_nums.

Ecau Mbl cosupaemcs Bhinumb
nocAegHiolo BYmhlAKY NUB..

MeHsem «bottles» («bymblaku»),
xpaHiwuecs B nepemeHHol «word»,
Ha «bottle» («bymblaka»).

B koHue umepauuu neYamaem
nycmyio cmpoky. Ecau sce umepauuu
3aBEpWEHbI, JaBEpUWdEM NporpaMMy.
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OcHoebl

He 3a6ydbme onpoboBamb npozpammy ¢ necheii npo nugo

Ecsn BbI emnje He cies1aun 3Toro, BBEAUTE KOJl IporpaMMbl ¢ recHeil mpo nuso B IDLE,
COXpAHHTE €€ KaK beersong.py, a 3aTeM HaKMuUTe Kiasuiy FH, 4To6bl 3anycTUTS.
He nepexodume x credyrouett enase, noxa we yeuoume necuio npo nuso.

dMe HE

rAy nbie goliPechl

L]
B ° 51 nocTOsAAHHO Nonyyat OWMGKM, KOrAa NbITaCh
3anycTuTb CBOM KoA necHu npo nuBo. Ho Mo kop
BbIMNAAUT XOPOLLO, NO3TOMY i HEMHOIO pa3o4yapoBaH.
Kakue 0yayT npegnoxenua?

e
0 ® B nepayto o4epeab NpoBepbTe NPaBUIbHOCTL
pacCcTaHoBKM OTCTYNoB. Ecnu Bbl 3T0 caenanu, NpoBepsbTe,
He cMeLuanu nv Bbl Tabynsuun ¢ npobenamm B cBoeM
koge. 3anomHuTe: kog ByaeT BhIrnsaeTb OTANYHO (4N
Bac), HO MHTEPNPETATOP OTKAKETCS BbINONHSATHL €ro. OTy
NpobreMy MOXHO GbICTPO UCMPaBUTb, NEPEHECS KO B OKHO
penaktuposanus IDLE, a 3atem BbiGpaB nyHKT MeHi0
Edit...— Select All v cnegom nyHKT MeHto Format...—

Untabify Region. Ecrv Bbl cMeLuanu Tabynsium ¢ npobenamu,

3TV ABE KOMaHzbl NpeobpasytoT Bee Tabynsiumn B npobers
33 07uH pa3 (1 ucnpaesaT nobble NPobrems! ¢ 0TCTyNamm).

HOBMOPUM mo, 4ymo Bbl YyXe 3Haeme

Tenepb Bbl MOXETE COXPaHUTb CBOW KOA W HAXaTb KIaBuLLy
F5, 4toBbI NOMbITATLCA 3aMyCTUTL €70 CHoBa. Ecnm oH
no-npexHeMy 0TkasblBaeTcs paboTatb, yoeanTecs, YTo BaLl
KO TOYHO TaKOM e, KaKk 11 Hall B 3TOM rnage. byabTe 0ueHb
BHVUMaTEbHbI K 0pdhorpadpmyeckim oLwmnbkam, KoTopble
MOTYT 3aKpacTbCs B UMEHA NEPEMEHHIX.

[}
B ° WHTepnpetatop Python He npegynpeauT meHs,
ecnu f ownbych, HaNUcaB new num Kak nwe
num?

[ ]
O ® Het. BCTpeTHB MHCTPYKLMIO NPUCBaKBaHMS 3HaYeHNS
nepemexHoit, Python nonaraer, 4To Bbl 3HAETe, YTO AenaeTe,
11 NPOJOMKAET BbINOMHATL Balll KOA. 33 UMEeHaMM NEPEMEHHbIX £
MPUOETCS CNEANTL BaM, Tak YTO ByAbTe BHUMATEMbHbI. a

Bot HEKOTOPbIC HOBbIC BEIH, KOTOPbIC Bbl Y3HAJIN B XO/J€ pa6OTbI

(m 3armycka) KoJja IECHU O IIMBE.

Q KOHTPONbHbIA CUCOK

MHOr0 BpeMeHu. Kaxabii nporpamMMucT,

He OyaeTe 3ameyaTb, kak AeraeTe UX.

CTpafaHui v He fenanTe Tak.

[insi npuBLIKaHWS K OTCTyNam He TpebyeTtcs

HOBMYOK B Python, B KaKOi-TO MOMEHT XanyeTcs
Ha OTCTYMbI, HO HE BOMHYMTECH: CKOPO Bbl AaXe

®  Ecnu ecTb YTO-TO, Yero Bbl He JOMKHbI AenaTb,
TO 9TO CMeLLBaTh Tabynauum 1 npobersl
B oTCTynax. Ybepernte cebs ot byayLumx

®  OyHKUMS range MOXET NpUHUMaTh Gonee
0QHOTO apryMeHTa. OTU apryMeHTbl NO3BOMSIOT
KOHTPONMPOBATb HAYamNbHOE U KOHEYHOE 3HAYEHNS!
[1anasoHa, a Takke Luar.

®  [llar B BbI30BE (PYHKUMN range MOXeT
ObITb OTpULLATENbBHBIM U TEM CaMbIM MEHSATb
Hanpa.IeHne reHepupyeMoro amanasoHa.

Mugo 3akonyunock, umo danbwe?

I'maBa 1 moaxoauT k KoHIy. B ciresyomeii rmaBe BbI 60JIbIIe y3HaeTe o ToM, Kak Python o6pabaTsisaer
JAHHBbIC. B BTOﬁ IJIaB€ MbI €1Ba KOCHY]II/ICb TEMBI CIHMCKOB, 1 HpI/IH_UIO BpCMH HprHyTb HEMHOTO I‘]IY6)KC.

81



Kod

Kod u3 2naBbi 1

from datetime import datetime

odds = [ 1, 3, 5, 7, 9,
21, 23, 25, 27, 29,
41, 43, 45, 47, 49,

11,
31,
51,

right this minute =

if right this minute in odds:
print ("This minute seems
else:
print ("Not an odd minute.")

13,
33,
53,

datetime.today () .minute

a little odd.")

15, 17, 19,

35, 37, 39, Mbl HaYaau

55, 57, 59 ] C Nporpammkl
«odd.py»,
3amem.

~pacuiupuasu ee
U co3gaau MporpaMMy
«odd2.py», komopad o
anyckaem «kog nposep
%Aqumu» ngmb pa3 —
(sAaTogaps BCMpoeHHoMY
8 Python uukay «for»).

from datetime import datetime

import random
import time

odds = [ 1, 3, 5, 7, 9,
21, 23, 25, 27, 29,
41, 43, 45, 47, 49,

11,
31,
51,

13,
33,
53,

15,
35,
55,

17,
37,
57,

19,
39,
59 ]

for 1 in range (5):
right this minute = datetime.today () .minute
if right this minute in odds:
print ("This minute seems
else:
print ("Not an odd minute.")
wait time = random.randint (1, 60)
time.sleep(wait time)

a little odd.")

word = "bottles"
for beer num in range (99, O,
print (beer num, word,
print (beer num, word,
print ("Take one down.")
print ("Pass it around.")
if beer num

else:

if new num ==
word = "bottle"
print (new_num, word,
print ()

"of beer on the wall.")
"of beer.")

print ("No more bottles of beer on the wall.")

new num = beer num - 1

Mo 3asepuiuau amy
TAasy Python-sepcued
KAaccudeckoll «nechy
z Npo NuBo». U ga, mui
3Haem: MmpygHo
Pabomams Hag amum
Kogom, He nognesas.. ®

-1):

"of beer on the wall.")
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2 (opckn *

+ Pabora ¢ ynopAago4eHHbIMH *
AaHHBIMH

Co BCeMU 3TUMU AGHHBIMU
6yaet ropa-a-a-asao
INerye pabotatb, ecnu 9
NpeAcTasnto UX B BUAE
CnmcKa.

Bce nporpammbl o6pabaTbiBalOT AaHHbIe, U nporpaMmmbl Ha Python —
He UCKITK4YeHue.

Ha camom gene daHHbie nosctody. Beab B OCHOBHOM MporpaMMupoBaHne — 3To paboTta ¢ JaHHbIMU:
ronyyeHue faHHbIX, 06pabomka AaHHbIX, UHMeprpemayus AaHHbIX. YTobbl paboTaTb ¢ AaHHLIMM
bonee ahHEKTUBHO, HYXKEH KaKOW-TO KOHTEMHEP, Kyaa X MOXHO crioxume. Python npegoctaensiet
yOOOHbIE CTPYKTYPbI AA@HHbIX WUPOKOZ0 MPUMEHEHUST: CIIUCKX, CNoBapu, KOPTEXMU 1 MHOXeCTBa.

B aToi1 rnaBe Mbl Gerno paccMoTpum Bce YeThIpe, a 3aTeM yriybumcs B U3yyeHne cnmuckoB
(ocTanbHble Tpy CTPYKTYpPbl Noapo6HeEe paccMOTpeHbl B crieaytoLleit rmase). Mbl yxxe 3aTparusanu aty
TEMy paHee, NMOCKOSbKY BCE, C YEM HaM MPUXOAMTCS CTanKkMBaTbCsA NpU NporpamMMupoBaHuy Ha Python,
TaK UNu MHaye OTHOCUTCS K paboTe ¢ AaHHbIMU.

3TO HOBasd rmaBa
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basoesble

Yuena, cmpoku... u 0bbekmbl

Pa6ota ¢ edunuunsim 3HAUEHNEM JaHHBIX B Python BBINIAAUT Kak OGBIYHO.
3HaueHMe IPUCBAUBAETCS IIEPEMEHHOI, II0CJIe Yero C HUM MOKHO PaboTaThb.
/JlaBaiiTe BCHOMHIM HECKOJIBKO IIPUMEPOB U3 IIPOIUION IIaBbI.

Yuena

ITpennonoxumM, 9T0 MOJY/Ib random y»Ke UIMIOPTUPOBaH. BbizoBeM (pyHKIIMIO
random. randint, 9TOOBI HOMYYUTDH CIydallHOE YMCJIO B AnanaszoHe ot 1 jgo 60,
U IPUCBOMM €ro lepeMeHHol wait time. IToCKOIBKY 3TO YMCIIO ABISAETCS
IeJIBIM, IIepeMeHHas walt time Takike IOJyYaeT IeJTOYNCICHHBII THII.

>>> wait_time = random.randint(1l, 60)

>>> wait time Ilepemennas
26 IIPUHMUMAET TUII
IPVUCBAMBAEMOrO

Ob6paTuTe BHUMAaHUE: HET HEOOXOMMOCTH ABHO COOOIATH NHTEPIIPETATOPY,
YTO B IEpeMEHHON wait time OygeT XpaHUTbCS es1oe Ynucao. Mbl mpocTto
nPUCEoULU TIEJIOE YUCIIO IEPEMEHHOM, a O IETAIAX MHTEPIIPETATOP 103a00TUICA
cam (3aMeThTe: He BCe A3bIKM IPOrPaMMHUPOBAHUA PAOOTAIOT TaK Ke).

obOBeKTA.

Cmpoku

Ecin npucBonTh IEpeMEHHOM CTPOKY, IPOUCXOAUT IIPUMEPHO TO K€
caMoe: MHTEPIIPETATOP CaM OIpeJiesIseT TUI lepeMeHHON. OnATh xXe HeT
HEOOXOUMOCTH OOBABIATDL 3apaHee, YTO IepeMeHHas word, Kak IOKa3aHO
B IIPUMEPE, COJIEPKUT CTPOKY.

>>> word = "bottles"
>>> word
'bottles’
B Python Bce

Bo3MOXHOCTD dunamuvecku TpUCBAUBAThH 3HAYEHHUE ITIEPEMEHHON — OJTHA SIBASICTCS
13 OCHOBHBIX OCOOEHHOCTEH IepeMeHHbIX 1 TUNoB B Python. ®axTuueckn

nepeMeHHoI B Python MmoskHO mpucBouTs 6ce umo yz00Ho. O6'LCKT(3M,
W ATO6OTL
06 OOGBEKT MO>KHO
beékmel IIPVUCBOUTH
B Python Bce sBIsI€TCS1 0OBEKTOM. DTO O3HAYAET, YTO YHCJIA, CTPOKU, (DYHKIUH, nepe MBHHOﬂ.

MOJYJIN — abcon10mmo 6ce— 3T0 00beKThI. Cliel0BaTeIbHO, JTI000U OOBEKT MOKHO
IIPUCBOUTD IlepeMeHHO. HekoTopble nHTEpecHble MOCAeICTBUS, CBSI3aHHbIC
C 3TUM CBOMCTBOM, PACCMOTPEHDI HA CIEAYIOIIEN CTPAHULIE.
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HaHHble

«Bce aBagemes ob6bekmom»

B Python m060i1 06 BEKT MOXET OBITh AMHAMUYECKH IIPUCBOEH JTI000H
nepemeHHOM. Toraa BO3HUKAET BOIIPOC: wmo e Asasemca obsexmom 8 Python?
OTBeT: Bce ABIAETCA 00bEKTOM.

Bce 3mauenus gannbix B Python — o6bexter. Hanpumep, «Don’t panic!» — cTpoxa,
a 42 — guco. JIng nmporpammuctos Ha Python «Don’t panic!» — cmpoxosuviii obsexm,
a 42 — wucnosoti 06sexm. Kak 1 B Ipyrux A3pIKax MPOrpaMMUPOBAHMSA, OOBEKTHI
MOTYT UMETDb COCTOSIHHE (aTPUOYTHI MU IEPEMEHHBIE) U HOBeAeHne (METO/IBI).

Bce 311 pasrosopbr 06 «06bekTax»
MOTYT 03Ha4aThb TONbKO 0AHO: Python —
06 beKTHO-OpUEHTUPOBAHHBIN A3bIK,
BEpHO?

B o6wem...

MosHo nporpaMMupoBaTth Ha Python B 06bekTHO-
OPUEHTUPOBAHHOM CTHJIE, HCIIOIb3YsI KIACCHI, OObEKTHI,
9K3EMIUIAPBI U T. 1. (II0[po6Hee 06 3TOM pacCKa3aHo Jajee),

HO MBI He 00SI3aHbI 3TO Jie1aTh. BcrmoMHUTE XOTSI 6B IPOrPaMMBbl
13 IIPOIILIOH IMIaBbI — B HUX HE ObLIO KJIACCOB. DTU IPOIPAMMBI
COJIEP3KAIN TOJIBKO KOJI, 1 OHH OTVIMYHO PabOTAIIN.

B oTimune oT HEKOTOPBIX JIPYTUX A3BIKOB (Harpumep, Java),
KOI/[a IIPUCTYIACIIb K CO3JaHuIO TporpaMmel Ha Python, Her
HEOOXOAMMOCTH HAYMHATD C ONPE/EIEHUs KIACCA: MOKHO

‘u IPOCTO HAIKCATh TOT KO, KOTOPBII HYKEH.

Hrak, nogseneM uror: B Python Bce sedem ceba Tax, kak 6ygTo

) Y yracaedosano om ogHoro kracca. C aroii Toukn 3perus Python

— | HE IIPOCTO OObEKTHO-OPUEHTUPOBAHHBIN SI3bIK, OH OCHOBAH

Ha 00'b€KTaX, 5TO O3HAYAET, YTO OOBEKTHO-OPUEHTUPOBAHHOE
HPOrPAMMHUPOBAHUE SIBJISETCS €r0 BCTPOEHHON BO3MOKHOCTBIO.

Ho... umo Bce 3mo 3Hayum Ha camom dene?

ITockonbky Bce B Python aBigeTcst 06beKTOM, TEpEMEHHON MOKHO IPUCBOUTD
YTO YTOJHO, ¥ IEPEMEHHbBIE MOTYT IIPUCBAUBATLCA Uemy 20010 (HE BaXKHO, UTO
3TO — YUCJIO, CTPOKA, (PYHKIIUS, BHJDKET... 000 00bekT). Ho nmoka ornoxum
3Ty TEMy; MBI €Ille¢ HE pa3 BEPHEMCS K Hell Ha CTPAHUIIAX KHUTH.

Ha camowm giesie Bce 3TO He CI0KHEE, YEM ITPOCTO XPAHUTD 3HAYEHUA
B iepeMeHHbIX. Tenepb o6paTUM BHUMaHUE Ha BCTpOoeHHyIo B Python
HOAJIEPIKKY JUI XPaHEHU s KOJUTEKITUH 3HaUYeHUIA.
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Cmpykmypbl 0aHHbIx 101

Bempeuaiime: vembipe BecmpoenHbie cmpykmypbl daHHbIX

Python nmeeT geTbIpe BCTPOEHHBIE CMpyKmypor 0anHbLX, KOTOPBIE MOKHO MCIIOIb30BATD JIIS
XPaHEHUS KoALeKYUl OGBEKTOB. ITO CIHCOK, KOPTEK, CIOBAaph U MHOKECTBO.

O6paTI/IT6 BHUMAHHE: I10]] «<BCTPOCHHBIMI» MbI IIOIPA3yME€BACM IIOCTOSAHHYIO JOCTYIIHOCTD
CIIICKOB, KOPTEKEH, CJI0OBApE U MHOKECTB B KOJE — UX HE HYHCHO UMNOpMUPosams neped
UCNOAB30BANHUCM: BCE DTU CTPYKTYPHI JAHHBIX — YACTh SI3bIKA.

Ha ciexyiomux cTpanumiax Mbl KpaTKO PACCMOTPUM KaK/[ylo M3 BCTPOEHHBIX CTPYKTYP
JaHHBIX. BO3MOKHO, BaM 3aXoueTcd IPOIyCTUTh 0630P, HO JIy4llle 3TOTO HE JIeIaTh.

Ecom BBI fymaeTe, 9TO XOpoIIo pa3brupaeTech B CMUCKAX, TO IojymaiiTe eme pa3. /leso B ToMm,
4yTO crucku B Python 6obine moxosxu Ha TO, 9TO MBI IPUBBIKJIA HA3BIBATD MACCUBAMU B IPYTHX
A3BIKAX IPOTPAMMHUPOBAHUS, A HE HA (8A3AHHBIE CNUCKU, KOTOPBIE OOBIYHO MPUXOAAT HA YM
IIPU CJIOBE «CIUCOK». (Ecam BaM 11oBe3sio 1 BaM HUKOIZA He BCTPEUYATUCH CBSI3AHHBIC CIIVCKH,
BBIIOXHHUTE U OyJbTe GJ1arolapHbl cyAboe. )

Crucok B Python — ojHa U3 ABYX YHOPSIIOYEHHBIX CTPYKTYP JaHHBIX.

O Cnucok: ynopaao4eHHas UsmeHsemas Kossiekums obbextos
Crivcku B PythOl’l OYC€HDb ITOXOKM Ha MAaCCHUBBI B JIDYTHX S3bIKAX
IIpOorpaMmMmrupoOBaHUsI. 1O NHACKCUPOBAHHbIEC KOJUICKIINI
O6’I)€KTOB, B KOTOPBIX 3JIEMCHTDI HYMEPYIOTCA, HAYMHAA C HYJIS.

B ormrane ot MaccUBOB B JIPYTHX SI3BIKAX TPOrPAaMMUPOBAHHUS,
criickd B Python aBIgioTCA TUHAMITYeCKAMU CTPYKTYpaMu

U KOJIMYECTBO JIEMEHTOB B HUX MOKHO MEHSITD 10 TPEGOBAHUIO.
Het HEOGXOANMOCTH 3apaHee OIpeessiTh pa3Mep CIIHCKA.

Kpowme Toro, ciucku MOryT ObITh F€T€POr€HHBIMU, HET

HEOGXOMMOCTHU 3apaHee OrOBAPUBATH THI OOBEKTOB, Cimcox moxosk
KOTOpBbIE GyJlyT XPAHUTHCS B CIIUCKE, — B OJIH M TOT JK€E HA MACCUB —
CIIFICOK MOXXHO JOOABIATb OOBEKTDI PA3IHMYHBIX THUIIOB.
OOBEKTHI
CIINCKY SIBJISTIOTCS M3MEHSIEMBIMU CT aMu
pyiypamit, XPAHSITCS B BUAE
ATO BHAYUT, YTO CIIFICOK MOKHO U3MEHUTD B JTIO00H

MOMEHT, JOOABUB, Y/[aTUB NI U3BMEHUB OObEKTHI. YIIOPfIAO‘IeHHOﬂ
Cnucku MoTym /\{ IIOCACAOBATCABHOCTTA.
guHamuyecku pacmu
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HaHHble

Vnopaaoqeuﬂble KOAAEKUUuU mozym bbimb usmengembiMu
U Heu3MmeHdemMmbiMU

Cnucok B Python — npumep usmeHsaeMoMi CTPYKTYphI JIAHHDIX, €I0 MOKHO U3MEHSATD
BO BpeMs# BbInoHeHUA. CIIMCKY MO3BOIAIOT AMHAMUYECKHU JOOABIATD U YAAIATD
O6BEKTBI IO MEpe HEOOXOAMMOCTU. Taxke MOKHO U3MEHUTD OOBEKT MO/ IIOObIM
uHjAeKcoM. Yepes HECKOIbKO CTPAHULL Mbl BEPHEMCS K CIIMCKAM U IIOCBATUM
OCTABIIYIOCH YACTh IVIABbI OOCTOATEIHLHOMY 3HAKOMCTBY U ITpHE€MaM paboThl C HUMHU.

B Python Tax:xe nmeercsa Hem3MeHsaeMast KOJJIEKIINS, TIOZOOHAs CIIICKY, KOTOPAst
HA3bIBAETCSI KOPTEXK.

O KopTtex: ynopaaouveHHas HeusmeHsemas Konnekumus obbektos
KOpTC)K — BTO HEU3MEHSIEMbIN CIIUCOK. To ecTh mociie CO3IaHMI KOPTEXKaA €ro
HEJIb3d UIBMCHUTDb HU HpI/I KaKHX O6CTOHT€JIBCTB3,X.

I/IHOF,Z[a IIOJIE3HO PpACCMATPUBATD KOPTEXK KaK KOHCTAHTHBIA CITHCOK.

BoapmmuucTBO HOBUYKOB B Python, Bnepsble cTaTKNBasACh C 3TOH CTPYKTYPOH
JAHHBIX, IOMAIOT F'OJIOBY, IBITASICh IIOHSATH HA3HAUCHUE KOpTekeil. B konne
KOHIIOB, B UE€M I10JIb32 CIIMCKOB, KOTOPBIC HEJIb3sI U3MEHATh? OHAKO
BBISICHSICTCSI, YTO BO MHOTHX CJYYasIX BAXKHO OBITb YBEPCHHBIM, YTO OOBEKT
He OyeT U3MEHEH B KJIMEHTCKOM Kozie. MBI BepHEMCsI K KOPTeXaM B IIaBe 3
(1 He pa3 OyzeM BCTpedyaTbCs ¢ HUMU Ha IIPOTSHKEHUU KHUTH ), e IOJPOOHO
PACCMOTPUM UX U IIPUEMbI PA0OTHI C HUMU.

Kopmexu NoxoXu

Ha cnucku, moabko .
U HEMb3S URMeHumb. Koprexx — aTo

KopmexXu — e CHALE METL
KoHCmaHmHbie cnucku.

CIIACOK.
ob6bext) |2
obvexr ) | 1
ob6vext) |0

NP ropmexax maxee
ecmb uHgekchl (kak

KopTex
u B cnuckax/].

CHUCKM 1 KOPTEXU OYEHD YIOOHDI JI IPECTABICHUSA JAHHBIX

B yIOPSJIOUYEHHOM BU/Ie (HapuMep, CIIUCOK IIYHKTOB Ha3HAUEHU S

B TYPUCTUYECKOM MapHIPyTe, Ie éajcer Topanok). Ho nnoraa nopsaoxk,

B KOTOPOM IIPE/ICTaBJIEHDI JAHHLIE, He MMeeT 3Hadenus. Hanpumep, npu
COXPaHEHUM OJIb30BATEIbCKUX JAHHBIX (TaKUX KaK udenmugpuxamop

U napoas) MTHOT/IA HET PA3HUIILI, B KAKOM ITOPAJIKE OHM CJIeyIoT. J{1s Takux
ciydaes B Python cymecTByeT asbrepHaTHBA CIIHMCKAM / KOPTEKAM.
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CmpyKkmypbl OaHHbIX

CnoBapb: Heynopsadouennas cmpykmypa danHbIX

Ecm Baxken He MOpAJOK XpaHEHUd JaHHbIX, a UX CTPYKTYpa, To B Python s
3TOrO CJIydas UMEIOTCS JIBE€ HEYIIOPAJOYEHHbIE CTPYKTYPhI JAHHLIX: CIOBApH
U MHOKeCTBa. PaccMOTpUM Ka)Iylo U3 HUX U HAYHEM CO CJIOBapei.

O Cnoeapb: HeynopsaodeHHOe MHOXeCTBO nap Krnkou/3HadeHue
Bo3MoskHO, BaM yxe IPUXOAUIOCHh CTAIKUBATHCS CO CJIOBAPSMH,
OJIHAKO I10J] APYTUM Ha3BAHHEM, HAIIPUMEP aCCOIUATUBHBII MaCCHB,
OTOOpaXeHUe, TAOIUIIA CHMBOJIOB MIN XEII-Ta0 NI,

Kak 1 nmojo6HbI€ CTPYKTYPbI JAHHBIX B APYTUX A3bIKAX
IIPOrpaMMUpOBaHus, c1oBapu B Python nossossior xpanurhb
KOJUIEKIIMM B BUJIE IIAap K04 /3Hadenne. KaxaoMy ynukaabHOMY
KJIFO9y CTaBUTCH B COOTBETCTBUE 3HAYEHHE, U B CJIOBAPE MOKET
COJIEPKATHCA ITPOU3BOIBHOE KOJIMYECTBO IOJOOHDIX ITap. 3HAYECHUEM,
aCCOLMMPOBAHHBIM C KJIIOYOM, MOXKET OBITh JTIOOOI OOBEKT.

CiioBapu ABISAIOTCA HEYIOPSAJOUYEHHBIMU U U3MEHAEMBIMU. MX MOKHO
paccMaTpUBATD KaK CTPYKTYPY AZAHHBIX C ABYM: nossamu. Kak u cimcky,
CJIOBAPU MOKHO JMHAMUYECKU U3MEHATD.

B caoBapsx

CAoBapu CBi3biBaiom katoHu

co HaueHusMU, u (kak cnucku) xpa st
ux MoXHo guHa.MU.‘-iecKu. ) Haplbml . q/
cokpallamb UAU gBeAu\-lu,Bo.m IAQ
go lzonosoro pajvepa. 3HAYCHIEC.

)

knrou#t4
KoYy 57 kntou#l | ( obvexrt k
Y knou#3 | ( obbekt /7 3HayeHus

kntou#2 | ( o6vekt

Cnosapb

HOJIbBYHCb CJIOBApPsIMHA, IIOMHUTE, 9TO HEJIb351 I10JIaraTbCsl Ha BHYTpeHHI/Iﬁ
IOPSAAOK CJIENOBAHMA 9JIEMEHTOB, HCHOJIbSyeMbIﬁ HHTEPIIPETATOPOM.
HOpH,Z[OK, B KOTOPOM Hapbl I(JIIO‘I/BHa‘ICHI/IC ,Z[O6aBJIHIOTCH B CJIOBAPb,

HE COXPaHACTCA NUHTECPIPETATOPOM 1 HE UMECT HUKAKOI'O 3HAUCHMS I
PythOl’l. Takoe IIOBEACHUEC MOKET O3a/Ja9NTDb ITPOrPAMMICTOB, KOTOPbIC
BII€PBbIC C HUM CTAJIKUBAIOTCS, IIO9TOMY MbI PACCKA3aJI BaM 00 3TOM CCfI“I&C,
4TOOBI IIOTOM, B IVIaB€ 3, Korja Mbl BEPHEMCA K CJIOBAPSIM, 3TO HE CTAJIO JJI

Bac mokxowm. Tem He MEHEE, Korga Tp€6yeTCH, CJI0OBAPH ITIO3BOJIAIOT BBIBOJAUTD
JAaHHBIE B OIIPEJACJIEHHOM IIOPSIAKE, 1 B ITIaBE 3 MbI ITOKQAXKEM, KaK 9TO AC/IA€TCA.
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HaHHble

Muoxecmso: cmpykmypa daHHbIX, He n03BoASIHOWAS
dybaupoamb 06bekmbl

Eme ogHO1 BCTPOEHHOI CTPYKTYPOU JaHHDIX ABJIAETCA MHOXKeCTBO. Ero y1o6H0
HCIIOJIb30BaTh, KOTJIA HY;KHO OLICTPO YAIUTh IOBTOPAIONMECS 3HAYEHUs U3 000
Aapyroi komneknuu. He nepexusaiiTe, ecm npu ymoMUMHAHUMU MHOKECTBA BbI

C COAIpOTaHMEM BCIIOMMHAETE HIKOJIbHBIM KypC MaTeMaTUKU. Peanusanua MHOKECTB
B Python moskeT 6bITh UCITOIb30BaHA BO MHOTUX IPAKTUYECKUX CTydasX.

O MHoxecTBO: Heynopsaao4eHHLIU Habop HenoeTopaloWMXCca 06beKToB
Muo:xkecTBo B s3bi1ke Python — 3T0 04yenb y106Hasi CTPYKTypa JJAHHBIX JUISl XPAaHEHU S
CBSI3aHHBIX OOBEKTOB, KOTOPAsi TAPAHTUPYET, YTO HU OJUH OOBEKT HE IIOBTOPUTCS ABAKIDL.

Tor ¢paxT, 4TO MHOKECTBA HOAAEPKUBAIOT OIEPALNN OOBEIUHEHHS, IePeCeICHIS
U Pa3HOCTH, SIBJISICTCS IPUATHBIM JOIIOJTHEHHEM (OCOOEHHO IS TEX, KTO BIIOOJICH
B TCOPUIO MHOXXECTB).

MHO)KCCTBa, KaK CIIMCKU 1 CJIOBAPH, MOTYT PACTU 1 COKPAIATHCA JTUHAMNYICCKH. Kax

1 CJIOBapH, MHOKECTBA ABJIAIOTCA HEYIIOPAJOYCHHBIMU KOJUICKIIUSAMU, ITIO3TOMY HEJIb351
CTPOUTDH KaKue-1oo IPEAIIOJIOKEHMA O IIOPAAKE CJICAOBAHMS 9JICMEHTOB B MHOKECTBE.
boiee l'IO,leO6HO MHOKECTBA PACCMOTPEHDI B IT1aBE ?), BMCCTE CO CJIOBAPSIMU 1 KOPTEKAMU.

MHoxecmso MoXHo
eocmasums B BUGE KoAAekuUuu

zzggopﬂsoqewblx yHuka.AbHbIX MuoskectBo
saeveHmoB — NoBMOPoB fem ‘\/ HE ITO3BOAsIET
Ayb6AmMpOBaATH
06beKT a OOBEKTHI.

~
BEKT
o6beKkT b

MHoxecTBO

-+

Mpunuun 80/20 B omHoweHuu cmpykmyp daHHbIX

ITU YeThIPE BCTPOEHHbIE CTPYKTYPhI JAHHDIX MOJIE3HbI, HO OHU HE YIOBJETBOPAIOT BCEX
norpe6HOCTEei. XOTs U IePEKPBIBAIOT MHOTHE 13 HUX. O6b19HO 0K0s10 80% TOTrO, 9TO HAM HYKHO,
yKe IIPUCYTCTBYET B SA3bIKE, A JUIs yioBaeTBOpeHus ocTaBmuxcs 20% TpedyeTcs BBIITOTHUTD
JOTIOJTHUTEILbHYIO padoTy. ITozaaee Mbl paccMoTpuM, Kak ¢ nomomibio Python yrosieTsoputs moodnie
VHUBU/TyalbHble ToTpebHocTU. OHAKO B 9TOMU U CJIeAylonell IaBaxX Mbl pacCMaTPUBAE€M UMEHHO
BCTPOEHHBIE CTPYKTYPBI JJAHHBIX, KOTOPbIE ITO3BOJIAIOT NOKPBITH 80% HamMX MOTpeGHOCTEI.

OcraBuIasicst 4acThb IVIaBbI IIOCBdAIIEHA pa60Te C IIEPBBIM U3 YETHIPEX BCTPOCHHBIX TUIIOB — CIIMCKOM.
B CJICZ[YIOH_[Cf/i IaB€ Mbl U3Y4YHUM OCTAaBIIMECA TPU CTPYKTYPbI — CJIOBAPb, MHOJKECTBO 11 KOPTEK.
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Cnucku noecrody

Cnucok: ynopsadouernas koanekuus 06bexkmos

Ecm y Bac ecTb Ha6Op CBA3AHHBIX OOBEKTOB, KOTOPbIE HYKHO KY/JIa-TO IOMECTUTD, obvext) |4

BCIIOMHMTE O CIUCKe. B crmmckax MOKHO XpaHUTh, HAIPUMED, JJaHHbIE
00 U3MEPEHMSAX TEMIIEPATYPhI 32 MECHIL.

obvekr) |3

obbekr) | 2
B To Bpems Kak B PYTUX A3bIKAX IPOTPAMMHIPOBAHUSA MACCUBBI OOBIYHO SIBJISIOTCS
FOMOT€HHBIMU CTPYKTYPaMU JAAHHBIX, KaK, HAIPIMEP, MACCUB IEJIBIX YHCEI, UIN obvexr) | 1
MacCCHB CTPOK, WJIM MaCCUB U3MEPEHN TeMuepaTtypsl, B Python comcku 6oee o6vext) | 0
rubkue. Bel MojkeTe CO34aTh CIIUCOK 006¢KM08, U TUIIBI OObEKTOB MOTYT PA3IMIaThCS.
Kpowme Toro, cnucku UMeIoT He TOJIBKO TeTEPOreHHYI0, HO U JUHAMUAYECKYIO Cnmcok

IPUPOJY: OHU MOTYT PACTU U COKPAMATLCS 110 MEPE HEOOXOJUMOCTH.

ITpex/e yem nepexo uTh K U3y4eHHIO IPUEMOB PabOTHI CO CIIMCKAMU, PACCMOTPUM,
Kak OHH o0bsaBsIoTcs B Python.

Kak cnucok Bbizassidum B kode

Criicku BCCT/Zla 3aKJIIOYE€HbI B KBaIpaTHbIE CKO6KI/I, a OOBEKTDI B CIIMCKE
BCErJa OTACJIAIOTCA APYTr OT APyra 3alnsaTbIMH.

BcmoManM crimcok odds U3 mpeAbIAyIei IaBel, B KOTOPOM CO/EPKAIHChH
"HeueTHble yncaa or 0 go 60:

Cnucok

HeYemHbix

Yucea.

odds =[1, 3, 5, 7, 9, 11, 13, 15, 17, 19,
Cnucok 21, 23, 25, 27, 29, 31, 33, 35, 37, 39,
HayuHaemcs
c omK'prBo,noLU,eﬂ ( 41, 43, 45, 47, 49, 51, 53, 55, 57 'SJQ]
KBagpamtol . Vo
ckobKU. ”\

Cnucok
3MaueHus (osbekmsl] 3akaHyusaemey
omgeAsiomcs gpyr om gpyre 3akpbiaiowel
Jandmbimu. KBagpamHoi

Ckobkoll.

Ecau ciucox cos3maercsa n 3an0J1HﬂeUTCﬁ 00'bEKTAMH HEIIOCPEACTBEHHO CIIcKm MOSKHO
B KOjie (KaK ITOKAa3aHO BBIIIE), TAKOU CIIMCOK HA3bIBAETCSI

JIMTEePATBHBIM; OH CO3JAETCS U 3AMOTHICTCS 32 OJUH IIPHEM. CO3AaBATHh SIBHO,
BTopoii cr1oco6 co3saHus U 3aI0JIHEHUS CIICKA — IIOCTEIIEHHOE Iepeuncass

J06ABJICHIE B HETO 3JIEMEHTOB B IIPOIECCE BBIITOTHEHUS IIPOTPAMMBI. IAEMEHTDHI, 1A
Jlanee Mbl yBIAUM IPUMEP € TAKUM CIIOCOOOM CO3/IAHMSI CIIUCKA. <BBIPAIIMBATHY

PaccMOTpUM HECKOIBKO IPUMEPOB JINTEPAIBHBIX CIIMCKOB. IIPOTPAMMHO.
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HaHHbIE

Co3danue numepanbHbiX cnuckos

B nepsom npumepe co3aeTcs mMycToi CIIMCOK IIyTeM IpUCBauBaHusd [ ] nmepeMeHHOn ofext) | 4
prices = [] obbekt) |2
|
Vivs nepemeHHol Haxogumcs caesa —/ \_ ~& AUMepaAbHLIL cnucok — o6vekt) |0
om onepamopa NpUCBaUBAHUS.. CNpasa. B amom Npumepe
cnucok nycm. Cnucok

Bor cimcok ¢ remneparypamu B rpagycax o ®apenreity. 9To CIMCOK duce
Osbekmbl (B gaHHom

C IJIABAIOIIEN TOUYKOM. /\CA
yYae Yucaa
v— € NAasaiowel moYkoil)
temps = [ 32.0, 212.0, 0.0, 81.6, 100.0, 45.3 ] OMgeAEHk| 9pyr
OM gpyra 3ansmhimu

U 3akaioYeHn

B KBagpamHbie ckosku —
A MOKHO JI COCTABUTD CIIMCOK C HAMOO0JI€€ N3BECTHLIMU CI0BAMU U3 00J1aCTU 3Mo cnucok

nporpammuposanus? Jla, noxanyiicra:

words = [ 'hello', 'world' ] Cnucok

cmpokoBbix
oOBbEKMOoB.

A BOT CITICOK € TOJPOGHBIMU CBEJIEHUAMH 00 aBTOoMOOMIe. O6paTuTe
BHUMaHHE, KaK YIOOHO XPAHUTb B CIIUCKE JAHHbIE PA3THMYHbBIX THIIOB.
HaroMHIM, 94TO CIIUCOK — «KOJIIEKIUs CBSI3AaHHBIX OOBEKTOB». /J[Be cTpoKH,
OJ[HO YHCJIO C IUIABAIOINIEH TOYKO 1 OJHO LIEJI0€ YUCIO — 8¢¢ 3TO IPUMEPBI
06bekTOB Python, moaToOMy OHM MOTYT XpaHUTBCS B OJHOM CIIHCKE.

( Cnucok
car_details = [ 'Toyota', 'RAV4', 2.2, 60807 ] obbekmos

Pa3AUYHbIX
munos.
Ilocnexuue aBa npuMepa eiie pa3 noJYePKUBAIOT TOT dpaKT, 4TO B Python BCE
ABJIAETCA 00bEKTOM. I10106HO CTPOKaM, YHCJIaM C IIaBaloIe TOYKOM U I1€JIbIM,
CRUCKU mooice aeas0mes obsexmamu. Bor pUMEp — CIIMCOK CIIMCKOB OOBEKTOB. Ecau gBa
NocAegHUx
. . . NpumMepa noka
everything = [ prices, temps, words, car_details ] He TIOE‘;DHH B
HuYero
CMpaWHoro.
C makumu
A BoT npUMep 3aII0JTHEHUS CIUCKA ITPU OODbABJICHUU.
CAOXHbLIMU

Crucku obbekmamu Mbl
BYgeEM pabomams

BHYmMpU odds and ends = [ [ 1, 2, 3], ['a', 'b', 'c' ],
cnucka. - - moAbko
[ 'One', 'Two', 'Three' ] ] B NocAegyouux
TAdBax.
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Cnucku e delicmeuu

3acmaBum cnucku pabomamb

b 4
JluTepanbHble CIUCKU B IPEABIAYIUX IPUMEPAX MOKA3AIN, KakK 6bICTpO CO3J1aTh obvext

U 3aII0JIHUTD CIIHCOK B KoJe. MOKHO IIpOCTO HAGpaTh JAaHHBIC — U CIIUCOK F'OTOB. obvext) | 3

Jlasee MpI paccMOTPUM, KaK JJOOABJIATH 3JI€MEHTBI B CIIMCKU (MU YOUPaTh MX) o6vekt) |2
BO BpeMs BBIIIOJHEHNs ITporpaMMbl. He Bcerna n3asecTHo, Kakue JaHHbIE HY>KHO
XPaHUTDb WINA CKOJIBKO OOBEKTOB CO3/aBaATh. B TaKMX c/Iydasx B CIIMCKUA MOXKHO

J06aBJIATD (MM «T€HEPUPOBATh>») JAHHBIE 110 Mepe HeooxoaumocTu. ITpurio o6vext) | 0
BpeMsl pa3o0paThCs, KaK 3TO MOXKHO C/I€IaTh.

obbvekt) | 1

Cnucok
IIpencraBuM, 9TO HEOOXOAUMO OIPENEIUTD, KAKIE VIACHBIEC COACPIKATCS B CJIOBE (3TO

GYKBBI 4, ¢, 1, 0 A u). MOXKHO /i1 MCcIIoIb30BaTh crucku Python juia pemenns aToi
3agaun? [TocMOTpUM, yIacTCs JIM HaM HATU pENIeHIe, SKCIEPUMEHTUPYS B 000IOUKe.

Pabomas co cnuckamu

I/ICHOJII)SYﬂ KOMaH/IHYIO CTPOKY, OIIPpEAC/IMM CIIMCOK vowels, a3arem
INpPpOBEPUM, BXOAUT JIN KAKAAT 13 6YKB CJIOBA B 9TOT CITMCOK. I/ITaK,
OnpeACIMM CIIMCOK INTACHbIX.

Cnucok

uz ngmu
/TAG.CHH)(,
>>> vowels = ['a', 'e', 'i', 'o', 'u'l]

ITocse onpenenenus crucka vowe ls Hy>KHO BBIOPAThb CJIOBO i

Juig nposepku. Co3laum Jig 3TOro epeMeHHyIo word N ,AJ\ : MH k
A 0B —
i A yMHKE

U IPUCBOUM €l 3HaveHue «Milliways».

CaoBo gAd

mposep. ~ >>> word = "Milliways"

B npumepe ncnonb3osanncb
TONbKO MATb FNacHbIX OYKB, «aeiou,

08un obbekm BHympu dpy2020? Mposepum ¢ nomowsbio «in» Aaxe npuTom uTo Gyksa «»
CYUTaeTCA rmacHom n cornacHoun
Ecsii BbI MIOMHHUTE IPOTPAMMY U3 IVIaBbI 1, TO HaBepHsKa O[lHOBPEMEHHO.

BCIIOMHMTE OIIEPATOP 1in, KOTOPBINA MBI UCIIOJIb30BAIM, KOT/AA
HOTPE6OBAIOCH OIIPEAEIUTD IPUCYTCTBUE OJHOIO OOBEKTA
BHYTPH Jpyroro. Terepb Mbl CHOBa MOKEM UCIOJb30BATh
IIPEUMYIIECTBA OllepaTopa in:

>>> for letter in word: < bepem kaxgyo syksy & caose..
if letter in vowels: K_
- -U ecau oHa cogepXumcs B cnucke
print (letter) TAACHbBIX...
K/__ .omobpaXaem MYy Bykey
1 Ha 3kpaHe.
i

BhiBog nporpammbi CoBNAgaem C rAacHbMU

a M—— B CAoBE «Milliwo.gs»

Tenepb UCNOMb3yeM 3TOT KOA KaK OCHOBY Ans paboTbl CO cCnUCKaMM.
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HaHHbIe

Ecau pabomaeme ¢ dppazmenmom koda boabwum, uem
napa cmpok, ucnoab3yiime pedakmop

&
g
3

&
i
3

YToObI JTyullle MOHATD, KAK PpA0OTAIOT CIIMCKH, BO3bMEM KOJ IIPEbIAYIIErO
IpUMepa ¥ HEMHOTO MOJ€PHU3UPYEM €TI0, UTOOBI KKAasl IVIACHAsI, HAlACHHAS
B CJIOBE, OTOOpaXKalach Ha 3KPAaHE TOJbKO OJUH Pas.

&
)
3

&
i
3

J1s1 Hadaia CKOmMpyeM U BCTABUM IIPUMEP B HOBOE OKHO pegaktuposanusd IDLE
(BRIGEpEM Daiia... = Hoswvii paiia... B MeHIo IDLE). MbI cobupaemcs BHECTH
HEKOTOPbIE UBMEHEHUS B KOJI, IIO3TOMY yz(o6Hee pa60TaTb B peJlakTope. IS Vo) Cnucok
obIee MPaBUJIO: €CJIN KO/ JUIS 9KCIIEPUMEHTOB B KOMAH/THOI CTPOKE 3aHIMAET

6oJ1ee mapbl CTPOK, JIydiie padoTaTh ¢ HUM B pejakTope. COXpaHUM 5TU AT

CcTpouek Kojia B (paiie vowels.py.

&
R
3

I1pu KOIMPOBAHMY KOJjAa U3 KOMAHJHOM CTPOKU B PEeJJAKTOP OyAbTe BHUMAaTeIbHbBI
U He IIEPEHOCUTE IPYIIIBI CHMBOJIOB >>>, MHAYE Balll KOJ He OyeT paboTaTh
(MHTEpIIPETATOP COOOIUT O CHHTAKCUUECKON OIMNOKE, OOHAPYKUB >>>).

IToce konupoBanus KojJja U coOXpaHeHusd (paiiza OKHO peJJaKTopa JO0KHO

BBIIVIAAETD TaK.

Al BaHUS
Tl'pU.MG'p ucnoAb3o ® ®  vowels.py - /Users/Paul/Desktop/_NewBook/ch02/vowels.py (3.4.3)

cnucka, coxpaHeHHhil
Kak «vowels.py», B okHe o o o o o
pegakmuposaHus IDLE. vowels = [‘a’, e', 'i', 'o', 'u ]
word = "Milliways
\—ﬁ - letter word:
letter in vowels:
| print (letter)

Ln: 7|Col: O
R

He 3a6biBaiime: naxumaiime F5 das 3anycka npozpammbi.

Haxopsice B OkHE pefakTuposanus, HauxkMmure Fb n cmotpure, xak IDLE
BBIBEJIET HA NIEPEIHUI IUIAH OKHO KOHCOJIM ¥ OTOOPA3UT BBIBOJ] IIPOTPAMMBI.

@ ® Python 3.4.3 Shell

>>> RESTART =

\\ Ln: 20|Col: 4] |
e\ ;

Kak u oXugaaock, BbIBOg NpoTrpamml Coomsemcmayem
NoAyleHHomy B koHue npowaol CmpaHuybl. U smo xopouo
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IMo odHol 3a pa3

3anoAHeHue cnucka Bo BpeMs Bbin0OAHEHUS

Celiuac nporpamMma 66(600um BCe IIACHBIE, B TOM YHCJI€ BCTPEUYEHHBIE IOBTOPHO. obvext) |4

Yroon! NNEPEINCIANTD TOJIBKO €AMHUYHDIC BXOKICHUS ITTACHDbIX (I/I n3texarb 06beKT 3
ILY6JII/IpOBaHI/IH), HYKHO 3alIOMHUTD KAKAYIO HafI,Z[eHHYIO IJIaCHYIO 10 BbIBO/JIA €€

Ha 3KpaH. 11 5TOro HaMm HeOOXOANMA €lle OfHA CTPYKTYpPA JAHHDBIX. obvekT) | 2
MbI He MOEM UCIIOIB30BATH CIIUCOK VOwels, IOTOMY YTO OH HY)KEH, YTOObI obvexr) | 1
OTIPEZIEINTD, ABJISETCS JIN OdepeHas obpabaTeiBacMast Oyksa racHoi. Ham ny:xen obvext) | 0
BTOPOU CIIMCOK, U3HAYAIBLHO ITyCTOU. MBI 6YL[CM JTUHAMITYEeCKH 3aII0JHSITh €TO

IJIACHBIMU, KOTOPbIE OOHAPYKUM B IIPOIecce paboThI. Crmcox

Kak u B npepiaymei mase, MO3KCIEPUMEHTUPYEM B KOHCOJIH, IIPEK/IE YEM

BHOCUTD U3MEHEHUS B KOA. YTOOBI CO3aTh HOBBIIA, ITyCTOM CIIMCOK, OOBSIBIM BCTP OEHHAS
HOBYIO IIepEMEHHYIO U IIpucBonM eii ciiucok. Haszosem nepemennyio found.
ITpurcBoum eii mycToii crncox ([ ]), a 3aTeM HCIIOIb3yeM BCTPOEHHYIO (DYHKIIHIO Q)YHKIJT/UI len
Python len, 94TO6BI OLIPEAETUTD KOJIUTIECTBO OOBEKTOB B KOJUICKIIHU. BO3BpaIaeTr
Tlyemoll cnucok... pa?’Mep
>>> found = [] o obBexTa

>>> len(found) §=<—_______ U uHmepnpemamop (c noMowkio
0 «len») nogmeepXgaem, Ymo oH
He umeem obbeKMOoB.

Crucku O6JIa,I[aIOT Ha60pOM BCTPOCHHBIX METOJOB, KOTOPbIC MOJKXHO UCIIOJIb30BATD JIJIsA
MaHUITYJINPOBAHMA 00BbEKTAMMU B CIIICKE. Bb130B METOaa O(bOpMIIHCTCH C UCITIOJIb3OBAHMEM
CUHMAKCUCA MOUEUHOU Homayuu: MOCjaI€ NMEHU CIITMCKaA ,ILO6aBJIHCM TOYKY 1 UM METO/JIA.

B sT011 m1aBe MbI O3HAKOMUMCSI C MHOTMMU METOAAMMU. A noxa BOCITIOJIb3YEMCS METOJIOM
append, 9TOOBI ,Z[O6aBI/ITb OOBEKT B KOHEI CO3JITAaHHOTO ITyCTOI'O CIIMCKA:

Dobasum syksy B cywecmeyiouwull cnucok

>>> found.append('a') < C NoMoWibio MEMoga. «append.s.

>>> len (found)

1 - DaAUHa cnucka yseAu4uAach.

>>> found & BhiBog CogepXumoro cnucka B koHcoal

['a'] e e nogn?rsepx%gaem, UYmo osbekm menepb Yacmb cnucka.

IToBTOpHBIE BBI3OBBI METO/A append J0OABISIIOT HOBbIE OOBEKTBI B KOHE] CITHCKA. CIIT/ICKM

obaaparoT

>>> found.append('e') Ha00poM

>>> found.append('i')  .&——— Dosasum ewe

>>> found. append( o' ) Heckoabko 3AEemMeHmos. BCTpOeHHI)IX

>>> len (found) METOAOB.

4 CHoBa. BbiBEgEM cogepXumoe

>>> found < Cnucka Ha 3kpaH, Ymoskl

[ a’ , e’ , i 1 o! ] ysegumkcd, Ymo Bce B Nopdgke.

PaCCMOTpI/IM TEIEPb, KaK IIPOBEPUTDH HAJIMIHEC 00BbEeKTA B CIIUCKE.
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MpoBepka npuradaextocmu ¢ nomowbto in

HaHHble

Teneps MbI yKe 3HaeM, Kak 9TO ¢ie1aTh. Bcnomuanm npumep ¢ «Millyways», obbekr) | 4
HECKOJIbKMU CTPAHHUI[AMHU BBIIIE, a TaK:Ke KoJ odds . py U3 IPeAbIAyIIEell IIaBbl, 3
IPOBEPSIONNI HATIMYNE BBIYUCICHHON MUHYTBI B CIIFICKE HEeYeTHBIX urices odds.
obbekt) | 2
orepamop n T 1
nposepsem - if right this minute in odds: obvext) | 0
npuHagaexHo print ("This minute seems a little odd.")
obbekma. cnucky. Cnucok
Coaepmumcﬂ uAu Hem o0Obekm B KOAAEKUuu: onepamopbl in u not in
I[To anasoruu ¢ onepaTopoM in, MPOBEPSIOMMM IIPUCYTCTBHE OOBEKTA B KOJUICKIIHH,
KOMOUHAIMSI OIIEPATOPOB NOt  1n MpoOBepsieT omcymemeue 00seKma 8 KoLK YUU.
Hcnoab3oBanue not in MO3BOJMT HaM JJOOABIATD 3JIEMEHTDBI B CIIUCOK, MOALKO KOT/A
TOYHO U3BECTHO, YTO OHU HE ABJIAIOTCS €TI0 YaCThIO.
>>> if 'u' not in found: Mepehil Bbi3oB «append

BbiNoAHsemcy, Nomomy Ymo ‘u’

\} L}
found.append('u )&_ éwe He cogepxumcs B cnucke

«found» NoCKoAbKY, Kak Mbi

>>> found BUgeAu ehiwe, B cnucke moabko
['a', 'e', 'i' 'o', 'u'] [d-.'e','i'.'o’]}.
>>>

found.append('u')

>>> found
[Val, le’, li' |o|’ 'u|]

A He nyJlue N1 B AGHHOM CIlydae
ucnosnb3oBatb MHOXecTBa? Passe
MHOXeCTBO — He Jy4Lumii BbI6op,
ecnu HyXHO u3bexatb Ay6nMpoBaHUA?

CAegguoUJ,U.ﬂ BLIJOB «c.ppend»

>>> if 'u' not in found: K— He sygem ebinoAHeH, TomoMy

(]
Ymo cnucok B)Ke COgep)\(um u
u goBd.BAS[mb amom sAeMeHmM

He HyXHo.

OTnuyHoe 3amevaHue. MHoXecTBO ropa3fo
nyywe nogowno 661 AonNA 3aToro npumepa.

Ho MbI He GyzieM B 3TOM IVTaBe UCIOIb30BATh MHOKECTBA.
A Korja HoJORIET CPOK, BEPHEMCH K JJAHHOMY IIPUMEPY.
Teneps eme pa3 o6paTuTe BHUMaHNE, KAaK MOKHO
CT€HEePHUPOBATh CIIICOK BO BpeMs PpabOThI MPOrPaMMBbI

C IOMOMIBIO MeTO/ja append.
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Tonbko YHUKaJlbHble 2J/1aCHbIe

ﬂopa BHECMU u3MeHeHusa B Kod

Terepb, IOC/I€ 3HAKOMCTBA € not in u append, MOXKHO BHECTU U3MEHEHUS 4
B kox. Hipxe eme pas npuBOANUTCSI OPUTMHAIBHBIN KO U3 (pailia vowels . py: 3
:
vowels = ['a', 'e', 'i', 'o', 'u'l]

— > | word = "Milliways" 1

Y for letter in word: -
HiW Ko ] ) obbekT 0

opuru\-{a(\b . 3 if letter in vowels:
B «VoWelSpy> print (letter) N Cnucok

Smom pparmeHm

. BblBOQUM TAacHkie,
CoxpaHnure KoJ B ¢ailie ¢ UMeHeM vowels2 . py, 9TOObI BHOCUTD Umelowuecs B «word»
L

N3MEHEHUS B HOBYIO BEPCUIO ITPOTPAMMbl, COXPAHUB OPUT'MHAJI. B nopggk_e ux

. HaxoXkgeHus.
Tenepb MBI JOJKHBI CO3JaTh IMYCTOM cMCOK found 1 J06ABUTD KOJ,

3AIOTHAIOMUN ccoK found Bo BpeMsI BBIIIOJIHECHUS IPOrPaMMbl. Tak Kak MbI
He OyZeM BBIBOAUTD IVIACHBIC B IIPOIIECCE IIOUCKA, HEOOXOANM €Ilie OAUH UK
for, 4To6sl 06paboTaTh GYKBBI B crircke found, ¥ BTOPO UK fOr JOKEH
BBIIIOJIHATBCS N0CAe IEPBOTro (0O6paTUTE BHUMAHUE, KAK C024ACYI0MCA OTCTYIID

B 000oux nuKiax). HoBelil kKoj, KOTOPBII HY;KHO JOOABUTD, BBIACICH HA PUCYHKE.

Smo cpala
«VO\UE‘SZ.'F)B».% vowels = ['a', 'e', 'i', 'o', 'u']
word = "Milliways"
/4 found = []

HayHume for letter in word:

omcioga, if letter in vowels: DobaBkme kog,
QoBaLBUB if letter not in found: Q"/ onpegeadiow,uil
cojgatue found.append (letter) Heobxogumocms
nycmoro for vowel in found: BKAloYeHUs syksb
cnucka. print (vowel) B CnUcok HaligeWHkix

'\\ TAaCHbIx.

Korga. 3akaHyy
BAEMCS NepBLIL UUKA «fors
HaYuHaem BbINoAHIMbCY an, ’ e ’

opol, komophil,
OMobpaXaem ¥ ’ P
P HallgeHHrie s CAOBE TAacHLe,
Jlo6aBuM (pUHATBHBIN IITPUX B 3TOT KOJ|, U3MEHUB CTPOKY, KOTOpas

IpHUCBaUBaeT IepeMeHHON word 3HadueHue «Milliways», 9ToGbI cresraThb !

. } Cneayt ome!
nmporpammy 6osiee 2ubkot 1 uHmepaxmueHou.
H3meHum CTPOKy r *

word = "Milliways"
BOT TaK: Buecure namenenwus,
word = input ("Provide a word to search for vowels: ") npeUIoKEeHHbIE CIeBa,
U COXPAHUTE KOJ B (paiine
C UMeHeM vowels3.py.

OHa coo6ImaeT UHTEPIPETATOPY O HEOOXOJUMOCTH 3AIIPOCUTD
y IOJIb30BATEJIA CTPOKY JIJIs IOMCKA IMTACHBIX. PyHKIMA input — eme
osiHa BcTpoeHHas gynknms Python.
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HaHHbIe

e |

O

T— ]Dogﬂaﬂ Noe3AKa

BHecs n3MeHeHus, KOTopble Mbl 06CYANMN B KOHLIE MPOLUNON CTPaHULbI, 1 COXpaHUB UX B daitne
C UMeHeM vowels3. py, AaBaliTe NpoOTECTUPYEM 3Ty NporpaMmy 1 3anyctum ee B cpefe IDLE.
HanomuHaem: 4tobbl 3anyCcTuTb NporpamMmmy, HeobXo0AMMO CHavana BepHYTLCA B OKHO pefakTopa
IDLE, a 3aTem HaxaTb knasuwy F5.

[ NON ) vowels3.py - /Users/Paul/Desktop/_NewBook/ch02/vowels3.py (3.4.3)

vowels = ['a’', 'e', 'i', 'o', 'u']
3mo Halla BePC‘“‘/P word = input("Provide a word to search for vowels: ")
«VoLUe|S3.'PB‘» ) found = [1
¢ epyHkuuel «input> for letter in word:
B okHe pegakmopa- if letter in vowels:

if letter not in found:

found.append(letter)

for vowel in found:
A smo pejyabmamy print (vowel)
NpobHbix 3anyckos

Npor
P pammu.x Ln: 11|Col: 0

[ oN Python 3.4.3 Shell |
>>> RESTART

>>>

Provide a word to search for vowels: Milliways

i

a

>O> ==smsosssssssossmssmsssssssssms==== RESTART

>>>

Provide a word to search for vowels: Hitch-hiker
i

e

>>> RESTART

>>>

Provide a word to search for vowels: Galaxy

a

>>> ======s===s=s==ss=s==s=s=s==s====s====== RESTART

>>>

Provide a word to search for vowels: Sky

>>> |

Ln: 21Col: 4

BblBoZ noaTBepxaaeT, 4To nporpamma pa60TaeT, KaK 0Xunpaetca, n pa6omaem npasurnbHO, fAaxe
€CI CNOBO HE COAEPXNT rnacHbIX COBCEM. |-|OJ'Iy‘-IVIJ'ICFI Nimy Bac TaKow xe pe3yanaT?

Bbl 30eCb » 97




Paboma co crniuckamu

VﬂaAeHue 00beKmoB u3 cnucka

Cruckm B Python nmoxosu Ha MacCUBbI B IPYTUX A3bIKAX ITPOTPAMMUPOBAHUSA.

Cr1ocO6GHOCTD CITUCKOB PACTU JUHAMUYECKU, KOT/IA TPeGyeTcs 60IbIIe
npocTpaHcTBa (6aarogaps MeTojy append), ABAAETCA GOIBIINM
HpeI/IMyI_[ICCTBOM. KaK 1 BO MHOTUX ,Z[pyI‘I/IX CJIY‘IaHX, I/IHTCpHpCTaTOp
Python cam moza6oTurcsa 060 BceM, 4To Hy:KHO. Ecmm cniucky Hy:kHO 6oibiie
MeCcTa, HHTePIPETaTop guideaum eme mamsath. Koraa crmcox coxpamaercs,
MHTEPIPETATOP JUHAMHYECKU 0¢60600um MNaMsATh, KOTOPas yKe He Hy)KHA.

Ectp 1 apyrue MeToab! 11 paboThl co cnuckamu. Ha cireayromux gersipex
CTPAHHUIAX MBI PACCMOTPUM YeThIpe HanboJiee MoJIEe3HBIX METOJA: LemMove,
pop, extendu insert:

obbeKT

o6beKT

o6beKT

06beKT

o6beKT

Cnucok

98

o

remove: npuHUMaeT 3Ha4YeHue obvekTa B eAUHCTBEHHOM aprymeHrte

Meroj remove ypausgeT nepBoe BXOX/J€HHE YKa3aHHOTO 3HaUeHus U3 crucka. Ecim
3HAY€HUE OOHAPYKUTCA B CIIUCKE, OOBEKT, COJIEPIKAIUIL 3TO 3HAYCHHE, OYIEeT ylaleH
13 CIHCKA (M CIMCOK COKPATUTCA Ha OJUH d1eMeHT). Ecm 3Hauenune ne o6Hapy)UTCA
B CIIUCKE, HHTEPIIPETATOP 8030y0um outubdxy (3T0 MbI OOCYAUM Jajiee):

>>> nums = [1, 2, 3, 4]
>>> nums
1, 2, 3, 4]

9mo cnucok
«nums» go BbI30BA

Memoga «remove»),\/ l—l— 1ﬂ—3_ m

\l\ oMo *He* uhgeke, smo 3HaveHue,
komopoe HYXHo ygaaums,

>>> nums.remove (3)

>>> nums

[ 1 4 2 4 4 ]
Tloca€e BbigoBa Memof/\
«remove» obbeKm
co 3HaveHuem 3 rl 1 21y

nponaA.
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HaHHble

W3Bneuenue 0bbekmoB u3 cnucka ;i

Metox remove yno6eH, eciu 3apaHee U3BECTHO 3HaUeHUE OOBEKTa JIIs
yranenus. Ho wacto Tpebyerca yraauTh 3J1EMEHT I10 OINpPe/IeIEHHOMY
unjexcy. /g takux ciaydaes B Python ects meToj pop:

(2]

Kak u B npegbigyuem

cayYae, MEMOQg
«'Pop» BQ:)’B'Pd.UJ,d.em

&
)
3

&
i
3

&
)
3

&
i
3

pop: NpuUHUMaeT HeobA3aTesIbHLIA apryMeHT C UHAEKCOM
MeToy pop yaanseT U3 CucKa u 8036pauaem OObEKT 10 MHEKCY.
Ecim MeToz pop BBI3BATh 6€3 MHJEKCA, OYeT yaJeH U BO3BpalieH
nocjeHuil 06beKT B criucke. Ecm ykasan uHzgekc, OyaeT ynaueH Cnucox
U BO3BPAIeH OOBEKT COMIACHO MH/EKCY. ECIM cCIiCcOoK IyCT NI MeTOJ

POP BBI3BAH C HECYIIECTBYIONUM MHIEKCOM, HHTEPIIPETATOP 8036y0um

ouudxy (06 3TOM MBI IIOTOBOPHM IIO3XKeE).

&
R
3

O6DBeKT, BO3BpaIaeMbIii METO[OM POP, MOKHO IIPUCBOUTD
IIePEMEHHO, €CJIU €CTh TaKasi HEOOXOAUMOCTb, U TEM CAMBIM
CcOXpaHUTb ero. OJHAKO €C/Ii U3BJIEYEHHDBI OObEKT HE IPUCBANBAETCS
IIepEMEHHOM, MaMATh OUYMIIAETCS M OOBEKT IIEPECTAET CYMECTBOBATD.

Do BbigoBa «Pop> A Mbi He coosyuau <
<PO 23,
cnucok cogepXaa > ] 1 I 214 Kakol saemeHm gga.e\u}:nb
3 saemeHma. No3momy oH ygaaum ’
NocaegHul sanemelm cnuckq.

>>> nums.pop ()

4 Memog «POP»
>>> nums Bo3Bpaujaem
14

[~

Tlocae BhbI3oBa

Memoga. «pop> —
cnucok CokpamuAcs. r 1 ( 2

Mo 3HaveHue UHgekca. Hoab
Coomsemcmeyem Nepsomy

>>> nums.pop (0) VWM cucka (Homep ).

yga-A€HHbIL 1
obbekm, komophil
gmuAu3upgemcﬂ —% E]
U.Hmepnpemc.mopom.
Cnucok «nums» >>> nums
cokpamuacy : [2] . —
go ogHoro

B Cnucke OCMa.ACY

eHma.
e I 2 / €guHcmeeHHI
dAemeHm.
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Pocm cnucka

NobaBreHue anemMeHmMoB B ¢NUcoK

obbeKT

Tertepn BbI 3HAETE, YTO JOOABUTH €AMHCTBEHHBIN OOBEKT B CIIMCOK MOKHO
¢ moMompio Metoja append. OJHAKO UMEIOTCS U APYTHE METO/bI JIsI 06 beKT

JIUHAMHNYECKOTO JOOABJIEHUS JAHHBIX B CIIUCOK:
o6beKT

9 extend: npuHUMaeT cNUCOK 06EKTOB B eAUNHCTBEHHOM aprymeHTe obvexT

MeTox extend IPUHUMAET €IIe OAMH CIIMCOK U JOOABJISET BCE €TI0 o6beKT

3JIEMEHTBI B CYMIECTBYIOMMI CIIICOK. MeTo [ 0UeHb yIOOHO MCIIOIb30BATh

JUIS OObEIMHEHUS JIBYX CIICKOB. Cnucok

Bom mak

g Hacmodgwud /_» E
MoMeHM BhIT ASQUM

cnucok «NUmMS»:

gcero oguH
3aemeHm. v~ .
o~ NUCok 3AemeHmos

>>> nums.extend([3, 4]) E"c”ya%flmel-fus
ecms
[2, 3, 4] & diecrgouieny

Mhl pacwupuau cnucok
«NUmMS>, goba.BUB B koHey,
kaXghill 3aemeHm

u3 cnucka-aprymedma. _\ﬁ FZ f3 rl}

VicnoAb3osatue NYcmoro cnucka
Bo3MoXHo, Ho He Pa3ymHo

>>> nums.extend ([]) (Mockoabky B 3mon cAyYae
2 3 4 Mbl He goBd.BAﬂeM SAemMeHmsi
[2, , 1 B KoHey, cnucka). Ecay

BMECMo 3moro BbI3Bamb memo
«append([])», s KoHey,
cywecmeyowero cnucka BYygem
gobasAeH nycmoll cnucok.

Ho B amom NpumMepe Bhizos

«extend([])» He sbinoa
‘ Hge:
Tlockoabky nycmol. cnucok, — > l 2 ] 3 l ki Hlakol pasom m

ucnoAb3oBa.HHbu1 gad
pacliupeHus «nums>,
He cogepXum HuKakux
obhekmos, Hu4ero

He u3meHqucb.
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Cnucku

BcmaBka anemenmoB B ¢nucok

MeTtoap append u extend o4eHb IIOJIE3HBI, HO OHU UMEIOT OJIHO OrpaHUYECHUE —
OO'BEKTBI JOOABJISAIOTCS TOJIBKO B KOHEI] cricka (cipasa). MHorma Heo6xoaumo
N0GABUTD 3JIEMEHTHI U B Ha4aJIO (c1eBa). JIJIs TakuX cydaeB CyIeCcTBYeT METOJ insert.

&
)
3

&
i
3

&
)
3

o insert: npyUHUMaeT B Ka4yecTee aprymeHTos 3HauyeHue uHaekca
MU 06beKT ANa BCTABKU
Merox insert BcTaBisgeT OGBEKT B CYIECTBYIOIUI CIIUCOK neped
HMHJIEKCOM, YKa3aHHBIM B IIEPBOM apryMeHTe. TO IO3BOJISIET BCTABUTD
00BEKT B HAYAJIO CIIMCKA WIU B JIIO00E JPYroe MECTO, HO TOJIBKO
He B KOHEI| CIIMCKA, KK 3TO JieJIAeT MeToJ| append.

&
i
3

&
R
3

Cnucok

ucok «NUMS>>,

yeH Bwe. —>. lz 13 lll.

Tak BHIrAfgum CN
Komophill BblA noAyY

>>> nums.insert (0, 1)

“o mams T K_ 3HayeHue (osbekm) gas BCasku.
[1 14 2 14 3 4 4]

Hgekc opbekma,

*nepeg* komophbiM BYgem

BbinoAHEHa BCMaBKa.

l—l_n—? l—; i—u— <— Msl BepHyauck k momy,

C Yero HaYaau.

IToce Bcex yraneHuii, u3BJIe4eHUH, PACIIUPEHNUN U BCTABOK B UTOTE MbI IIOJIyYUIU TOT K€ CIIUCOK,
C KOTOPOro HAYa/IM HECKOJbKMMU CTpaHuuamu spime: [1, 2, 3, 4].

O6paTure BHUMaHUE, YTO insert MOXKHO UCIONb30BATh I JOOABIECHUA OOBEKTA 110 TI0OOMY
MHJIEKCY B UMEIOIEMCs CIHCKe. B mpuMepe Bblme MbI pemmim J06aBUTh OObEKT (YrcIo 1) B HaYaIo0
CIIMCKA, OJJTHAKO MBI MOKEM BCTABUTD 3JIEMEHT I10 JIOOOMY MHJIEKCY 6 CIIUCKe. B 3axmounrenbnom
IpUMepe PACCMOTPUM, KaK — IIPOCTO Paju 3a0aBbl — JOOABUTDL CTPOKY B CEPEJUHY CIIUCKA «NUMS».
Jlns aTOTO NIEpesa M B IIEPBOM apPTYMEHTE METOAY insert MHAEKC 2.

/m , "two-and-a-half")

Tepsbil. aprymerm

As
Meémoga «insert» >>> nums om mak BLIrAsgum

B Umore cnucok

S:-agf{maem ) [1, 2, 'two-and-a-half',6 3, 4] «TUMS>, Komophil;
- gekc, nepeg* CocCmoum uz ngmu
n;OS;l::e?gem OBLEKMos: Yembipex
a L’ (
BCMasKa. l 1 1 2 i two-a.nd-a.-half!l 3 n £ I C;(:OI'\(uu e

,\/ Two-and-a-half —

9Ba-C-NoAoBUHoU.

(Tipum. peg.)

A Tenepb noynpaxxHaevics B MCNOJIb30BaHUM 3TUX MEeTOO4OB.
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lMpsiMo Kak maccuebI?

Kak ucnonb3oBamb kBadpambie ckobku

Yro-T0 9 3anyTanack. BbI roBopuTe, UTO CAIUCKU MOXOXM
HG MACCUBBLI B APYrUX A3bIKAX MPOrPaMMUPOBAHUS,

HO TaK HUYero U He CKAa3aniv O MOUX JIFOBUMBIX KBAAPATHLIX
CKOBKax, KOTOpbIe 9 NMPUBLIKIA UCMOMB30BATb A9 0bpallieHUs
K 3/1eMeHTaM MAccuBa B APYrUX MOUX JIFOBUMBIX S3bIKAX
NpOrpammmpoBaHus. Yto ckaxere?

He 6ecnokomntechb, Mbl elie 3TO paCCMOTPUM.

IIpuBbIUHAS 3AIIUCH C KBAAPATHBIMU CKOOKAMU, N3BECTHAS

U 131I00I€HHAS IIPU paboTe ¢ MACCUBAMU B JPYTUX S3bIKAX
IPOTPAaMMUPOBAHUSA, JEUCTBUTEILHO MOKET IPUMEHATLCS
pu padote co crnuckamu Python. Oxnako npexae yem
006CYIUTD 3TO, IaBAMTE elle MOTPATUM HEMHOT'O BPEMECHU

U IIOTPEHUPYEMCS HPUMEHSATD YK€ U3yY€HHbIE HAMU METOJIbI.

dMe HE

[ Aynhie sonpectt

B ° Kak HanTu 6onblue MH(hopMaLMm no 3TUM M APYrUM METOAaM paboThbl CO cnuckamu?

[ ]
O ® HyxHo obpatutbes k cnpaske. Habepute B komaHAHO CTpoke >>> komaHay help (1ist), utobbl NONyYNTb AOKYMEHTALMIO

Python no cnuckam (cogepxallyto HECKONbKO CTpaHuL, onucaHus) unu Habepute help (1ist. append), 4Tobbl nonyynTh
AOKYMEHTaLM0 TONbKo No MeTogy append. 3amenute append NtobbiM APYrMM METOAOM, KOTOPbI BaC MHTEPECYET.
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HaHHble

_ (@ amoqume kapandawm

Bpemsa gna ncnoitaHnin.

Mpexae YemM NPOAOMKUTb, HabepuTe B HOBOM OKHE peflakTopa CeMb
CTPOK KOAa, HamneyaTaHHble B KOHLE 3TOI cTpaHuLbl. CoxpaHuTe
B daiine c uMeHeM panic.py v BbINONHUTE ero, HaxaB F5.

MN3yunte coobeHna Ha skpaHe. O6paTuTe BHUMaHKe, Kak CTPOKa

(B nepemeHHon phrase) npeobpasyeTtca B CNNCOK (B nepemeHHOM
plist), a 3aTem Ha 3KpaHe oTobpakatoTca obe nepemeHHble: plist
nphrase.

Cnepytowiune Tpy CTPOKK Koga npuHumatoT plist n tpaHchopmmpytoT
ero obpaTHO B CTPOKyY (B nepemeHHON new phrase), a 3atem
BbIBOAAT U CMMCOK, 1 MONTYYEHHYIO CTPOKY Ha 3KpaH.

Bawa 3apayva: mpaHcpopmuposame cTpoky «Don’ t panic!»

B CTPOKY «ON tap», UCNonb3ya MeToAbl CMUCKOB, PaCCMOTPEHHbIe
Bbilwe. (B BbI6Ope 3TUX ABYX CTPOK HET HUKAKOro CKPbITOro CMbIC/a:
MPOCTO B CTPOKe «on tap» NPUCYTCTBYIOT CMBOJIbl, KOTOPble UMETCA

B cTpoke «Don’ t panic!»). B gaHHbII MOMEHT Nporpamma panic.
Py 08ax0bl BbIBOAUT «Don’ t panic!».

MNMoackaska: ncnonb3ynTte Unkn £or AnA BbINOAHEHNA KaKo-nnbo
™Mbl Halaal onepauunm HeCKosIbKo pas.
co cmpoku.

\\phrase = "Don't panic!"
'ﬂpeB'po.TnU.AU.

list = list (phrase
cmpoky —>p (p )

B cnucok. print (phrase)} Mei BhiBEAU Ha SkpaH

print (plist) CMmpoky u cnucok.

Bcmasbme

39ech Bawl KOG ettt ettt ettt et s e st et e et esesene e et eneaenen .
gAd pasomkl

CO CNUCKOM. et .

new phrase = ''.join(plist) 5
BhiBEAU U.3M€HeHHb|U. print (plist) \ gech cnucok
cok U Hosyo _— Npespaw,aemcy
cnuco print (new_phrase) obpamHo
cmpoky. B cmpoky,
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B po3snus

He nepexuaa.ﬂme,

om Baulero. Ecmb

V[3BAe‘4€'M
nepsyo BYkBY
cnucka (D).

TomeHseM Mecmamu
gBaL obbekma

B koHue cnucka,
npegBa.pu.meAbHo

BbIHYB KaXghill obbekm
uj3 cnucke, a 3ameM
ucnoAb3oBa.B ux gAﬂ
pacwupeHus. BozmoXHo,
BaM Npugemcs
Nopa.3MbicAUMb Hellll\-lol‘o
Hag amoll. cmpokoll
koga. KA *cHaYaaa™
3AeMeHMbl UjBAEKaiomed
u3 cnucka (Ha¥uHas

c koHua)J, o 3amem
gobaBASioMCS.

Kog obpasomku cnucka
HyXHo Bhlao gobaBUMb
cioga. Mbl npusegem
ceoll npumep kKoga —

Kapandawm

— gmoqume
& PeweHue 70 6bISI0 BpeMsA UCMbITaHUIA.

Mpexae yeM NPOAOSIXKNTD, HY>KHO OblIO HabpaTb B HOBOM OKHe
pefakTopa ceMb CTPOK Kofja C NpefblayLlei CTpaHuLbl U COXPaHUTb
ux B aiine c umeHeM panic.py, a 3aTem BbINONHNUTL (Haxas F5).

3apaya 6bina B TOM, YTO6bl mpaHcgopmuposame CTpoky «Don’ t
panic!» BCTPOKYy «on tap», UCNOoNb3yA TONbKO METOAbI
CMMCKOB, PaCCMOTPEHHbIE Bbile. [lo Hauana paboTbl Nporpamma
panic.py AaBaxabl BbiBoAMNa cTpoky «Don’ t panic!».

HoBas cTpoka («on tap») AonkKHa GbiTb COXpaHeHa B nepemMeHHO
new phrase.

ecau oH omauYaemcd

phrase = "Don't panic!"

HeckoAbko CNoCoboB
BbiNnoAHUMb 3c.go,Hu.e.

plist list (phrase)
print (phrase)

print (plist)

dMom MaaeHbkull uuka uzsaekaem
NocaegHue Yemhipe opbekma

plistinsert(2, plist.pop(3))

new phrase "' Join(plist)

print (plist)
print (new phrase) Sma cmpoka koga uzsaekaem
NposeA U3 cnucka u BcmaBagem
€ero ospamHo B Cnucok, Ho nepeg
SAeémMeHmoM ¢ uHgekcom 2. Kak

U B Tpeghigyuied cmpoke koga,
CHaYana Npoucxogum uzsaeyeHue
NpobeAa, a 3ameémM BCMaBKa.

W 3anoMHume: nposeabl moxe
FBASIOMCS CUMBOAAMU.

104

Ha crnepymouux cTtpaHuuax paccmoTpmum, UTO npoMcxoaumT B Koge,

6onee nogpobHoO.
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Ymo npouzowno B plist?

OcTaHOBUMCSI HA MUHYTKY U 33JyMaeMcsl, 9TO K€ Ha CAMOM JieJIe
IIPOM3OILIO B plist BO BpeMs BHIIIOJIHEHUSA Panic.py.

CieBa Ha 3TOH (M Ha CJIEAYIOIEH) CTPaHULIE IIPEACTABICH KOJ

u3 panic.py, KOTOPBIH, Kak u Bce nporpammel Ha Python,
BBINTOTHAETCS cBepxy BHM3. CipaBa Haxo/ATCa rpaduyueckoe
npezcTaBaeHne plist m HEKOTOpbIE 3aMeYaHUs K IIPOUCXO/IAIIEMY.
O6parure BHIMaHUe, Kak plist JUHAMHYECKH COKPALACTCS

1 pacTeT BO BpEM:I BbIIIOJTHECHM KOJA:

Kop

phrase = "Don't panic!"

HaHHble

&
3

g
&

&
i
3

obbekt) | 1
obvekt) | 0
Cnucok

CocTtosiHne plist

B mannoii Touke nporpaMMbl plist eme

He cymecTByeT. Bropas ctpoka koja
mpanchopmupyem cTpoxy phrase B HOBBIN CIINCOK,
KOTOPBIA IPUCBAUBACTCSI IEPEMEHHOM plist:

plist = list (phrase) N

print (phrase) 3gech Bbi3blBa.emes
print (plist) PyHkuus print gas
BblBoga. Ha akpaH
mekyuwiero cocmosHug
nepemeHHbix
(90 HaYana
MaHunyaguud. ¢ Humu.

for i in range(4): _/_9
plist.pop()

1YY [ 0 Y S

O 1 2 3 ¥ S 6 7 8 9 10 1

B xaxnoit nrepanuu nukiaa for cnucok plist
COKPAIAETCs HA OJVH 3JIEMEHT, IIOKA U3 HETO
He 6YLIYT W3BJICUCHBI BCE YEThIPE 00ODbeKTA:

o)) e el o] )e
o]l el pla]n]i]®
o)) el L plla]n] -
o)) e ) Jp)e] e

Iuk 3aBepiraercs, ¥ B plist ocTazocs

8 asemenToB. Terrepb n36aBUMCSI OT HEKOTOPBIX
HEHYKHbBIX 00beKTOB. Eirle o/iuH BBI30B pop yAaauT
U3 CIIMCKA IIePBBIH 3JIeMEHT (¢ HHAEeKCOM 0).

plist.pop (0) —> lo“n li’l—til 1pfd

plist.remove ("'") —\% l’:l n u t
1 2

0 1 2 3 L 5 6
ITocse ynaneHnus 3armaBHOU OYKBBI D 13 HadasIa
CIIMCKA C IOMOIIBIO METOJIA FEMOVe yAAIACTCH

anocTpod.
e
4 5

0 3
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Pa6boma c plist

Ymo npouzowno B plist, npodonxenue

MBI OCTAaHOBMJIMCH HA MUHYTKY, YTOObI IIOHSTH, UTO K€ HA CAMOM JieJIe obvext) |4
IIPOM3ONLIO B plist BO BpeMs BBHIIIOJIHEHUS Panic.py.

obvekr) |3

[Tocsie BHIOJIHEHUSI KOJId, PACCMOTPEHHOTO BBIIIE, B HAIEM CIIICKE
0CTaI0Ch 6 3JIEMEHTOB, CUMBOJIBL: O, N, t, mpobe, p, a. [Ipogomkum
BBIIOJIHEHHUE KOJIA: obvext) | 1

obbekr) | 2

obvekt) | 0

Cnucok

Kon CoctosiHme plist

Tax BpivIssAUT Pl ist mocie BHIIOJIHEHUST KOJA BbIIIIE.

9 B3 0 Y e

0 1 2 3 L 5
Crenyiomas cTpoka COJEPKUT BbI30BBI TPex
METOJIOB: JIBa BHI30BA POP U OJINH BBI3OB extend.
CHavasia MyT BBI3OBBI POP (CJI€BA HAIIPABO):

f /_\_9
plist.extend([plist.pop (), plist.pop()]) !0 l n l t 17
0

1 2 3

el

Bo Bpems BpI3oBa MeTOAA extend N3BJIE€UYEHHDBIE
00BEKTHI JOOABJISIIOTCS B KOHeT] criicka plist. Muorma
YROOHO MCIIOJIb30BATh OAIVH BBI30OB MeTOzla extend
BMECTO HECKOJIBKUX BbI30BOB METO/Ia append:

Leln] ) Jallp

0 1 2 3 L 5

Ocrasocs (B cricke plist) mepemecTuTsb

OyKkBy t B Y€Ky C MHJIEKCOM 2, 2 TPOOE — B STYEHKY
c nagexcoM 3. Creayonias CTPOKa COJEPKUT BHI3OBBI
ABYX MeTOZIOB. [IepBbIil BLI3OB pOP M3BIEKAET MPOOGE:

plist.insert (2, plistmt_o_l—nﬁl—?l’:(; D

0 1 2 3 L

Tpespawaem
«plist» obpamHo
B Cmpoky. A 3aTeM BBI30B insert moMemaeT Mpodes1 B HYy:)KHOE
MecTO (IIepes 3JIeMEHTOM C UHJEKCOM 2):
new phrase = ''.join(plist)

print (plist)
print (new phrase)

gﬂ—\emu, BLIZ0BbI <pTiNt» BbiBogsm 1 o r n r 17 t 1 a r Pl <

Ha 3kpaH cogepxXumoe o 1 2 3 ¥ 5

neépemeHHbix (nocae Hawux
MaHUNYaguul ¢ Humu).

Tagam!
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Cnucku: ymo mbl y3HaAu

Bot mb1 1 npounTtanu 20 crpanun. Teneps caenaem nepepbis
Y BCIIOMHUM, YTO K€ MbI Y3HAJIU O CIIACKAX.

Q KOHTPONbHbIA CIUCOK

HaHHble

Cnmck yao6HbI Anst XpaHeHs KonmnekLmum
cBsi3aHHbIX 06bEKTOB. Ecnin y Bac ecTb Habop
MOXOXMX 3/IEMEHTOB, KOTOPbIE XOTENOCh Obl
BOCMPUHUMATL Kak OfI1H 06LLMIA OBBEKT, 1X
MOHO NOMOXWTb B CMIMCOK.

CnnckM NOXOXMW Ha MacCyBbl B ApyriX
A3blkax nMporpamMmmmpoBanus. OgHako

B OTNMYME OT MacCWBOB B ApYruX S3blkax
(koTOpble 06bIYHO MMELT (PUKCMPOBAHHBIN
pa3smep), cnvcku B Python moryT pactu
MW COKpaLLAaThC ANHAMUYECKN No Mepe
HeobXoaMMOCTH.

B koge cnncok 06beKToB 3aKoyeH

B KBafipaTHble CKOOKM, BHYTpU CrinCKa
06bEKTbI OTAENSIOTCS APYr OT Apyra
3anATbIMU.

MycToi cnucok npeacTaBnsieTcs Tak: [ ] .

BbICTPO NPOBEPUTHL MPUCYTCTBIE ANEMEHTA
B CMMCKE MOXHO C MOMOLLbHO OnepaTopa in.

Poct cnuckos Bo BpeMs BbIMOMHEHNA
nporpaMmmbl MOXET NPOUCXOANUTb

B pesynbTtaTte ncnonb3osaHnsa METOL0B
append, extend U insert.

CokpallieHune CrUCKoB BO BPEMS BbIMOMHEHNS
nporpamMmmbl MOXET NPOUCXOAUTb
B pesynbTaTe Bbl30Ba METOAOB remove

N pop.

@00
),

Bce 370 3p0poBO,
HO, MOXeT, CTOUT YeMy-TO
yAenuTb ocoboe BHUMaHUE
npu pabote co cnuckamu?

Ada. BHMmMaHMe HY>KHO BCceraa.

Pa6ora co cnuckamu B Python opranusosana
OYEeHb YIOOHO, HO BCE PABHO BAKHO YOEAUTDLCS, UTO
UHTEPIPETATOP BBIIOIHAET UMEHHO TO, YTO BbI
3a/yMasIn.

B xagecTBe mpuMepa pacCMOTPUM KOIIMPOBAHHE
OJIHOTO CIIMCKA B APYroii. Mbl KOmupyeM CIICcOK
win OObEKTHI B CIIMCKe? B 3aBHCMMOCTH OT OTBETA
1 ’KEeJTAEMOTO Pe3yJIbTaTa, NHTEPIPETATOP JOLKEH

BecTH cebs rnmo-pasnomy. [lepesepunre crpanuy,
YTOOBI Y3HATH, YTO MBI IMEEM B BUY.
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Bydbme eHuMameJsibHbI NIPU KOMNUpPOo8aHUU

Bbizagdum «ak Konug, HO He Konug

Korna TpebyeTcsi cKonuposaTh OJIUH CIIMCOK B JIPYTOM, BO3SHUKAET
CO6JIa3H UCIOJb30BATH ONIEPATOP MPUCBANBAHUS:
Cozgams Hospigy Cnucok
>>> first = [1, 2, 3, 4, 5] €/14(u NoAoXums & Hero ngmy
>>> first HicacBbix obekmog).

[1, 2, 3, 4, 5] =< flme aacuetimos 5 crucke «first..

>>> second = first€=——~\\\\\\ i
>>> second «CKomupoBa» CyuecEyoulull crucok

I l 2 3 H U, Kom 1L Ha BE’ < e(:ond»‘
B oBbl! 3 o) Opb 30 M «S
’ 4 V4 4 7 5]

.
Tismb 3AeMeHmoB g cnucke «second.>

IToxa Bce HOpMasbHO. Kog, moxoske, paboTaeT, IOTOMY UTO ISTh
00beKTOB U3 first ckonuposaHbl B second:

first._)ll 12!3[1}15 ) second

Ho neficTBurenbHo n 3T0 Tak? IlocMOTpHuM, 94TO OJIYyIUTCS, €CJIU JOOABUTD
HECKOJIBKO 3JIEMEHTOB B CIIICOK second npu nomonu Meroja append. Kasarocn 651,
COBEPIIEHHO HOPMAJILHOE JIEHCTBHE, HO OHO IIPUBOJMT K MpobJieme:

>>> second.append (6)
>>> second
[1, 2, 3, 4, 5, 6] /KaXemcg, Umo Bce

HopMaakHo. Ho amo He Mak.

Onsartb Bpoje 6bl Bce HOPMJIBHO — HO 37iech ommbKa. [locmoTpure,
YTO IPOU3OIAET, €CJIU BEIBECTH Ha KPAH COAEPHKUMOE CIIHCKA
first, — HOBBIA OOBEKT TAKXKE JOOABUTCS B CIIMCOK first!

>>> firSt an! HOBblcl. Oﬁbekm
[1/ 2/ 3, 4, 5, 6] /‘9°BaBuACa makke

B Cnucok «first»!

firstO_)ll !2. 13111-15 6 | € — second

IIpo61ema B ToM, uTO 06€ nepemennnle —u first, u second —
CCBUIAIOTCS HA OJIHU U TE XK€ JaHHble. Ecam IoMeHsATh OJIMH CIIMCOK,
Jpyroii Toxe uamenurcs. M aTo Hexopomo.
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Cnucku

Kak ckonupoamb cmpykmypy daHHbIX

Ecin oneparop nprucsanbanus He KOIIMPYET OJJMH CIIMCOK B JIPYTOM,
TOTI/Ia 4TO OH JiesaeT? OH 3anuChIBaeT B IepeMeHHble first
1 second CCBUIKY Ha 00UH U MOM Jce CIIACOK.

first.ﬁrl 12. I3IHF5 6 | € -—————— second

YT0OBI pEmMTD 3Ty MPOOGIEMY, HY’KHO UCIOIb30BATh METOJ COPY, KOTOPBIH
BBIIIOJIHAET MMEHHO TO, 9TO Hy:kKHO. [locMOoTpuM, kak paboTaeT copy:

>>> third = second.copy ()
>>> third
[1, 2, 3, 4, 5, 6]

first._)ll 12. 1311*175 6 | € ———— second

tird @ (T2 BIEETE)

He ncroassyiite
Co3szas cinucok third (6raroxaps MeTony copy), ZOGABUM B €rO oreparTop
KOHEIl OObEKT U IIOCMOTPHM, YTO HOTYIUTCS:
IOPpUCBABAHILI,
_ >>> third.append(7) YTOOBY
cnucok «thﬂ'u: >>> third CKOmmMpoBaTh
sipoc He: 99 1, 2,3, 4,5, 6,7
opbem. [1, 2, 3, 4,5, 6, 7] CIICOK.
>>> n o
second Uctmoan3syitre
[1, 2, 3, 4, 5, 6]
METOA «Copy».

HaMHoro ayvwe.
Cywecmeyowull cnucok
He ujmeHuacs.

first._)rl 1213111-15 6 | <-—————@ second

A Bom 3mo

third .—)l 1 172_ l 3 ’71_[- !75 6 r7 NoxoXe Ha npasgy,

HoBhbill osbekm
k_—gosaBAeH moabkko

B Cnucok «third»,
Ho He B octmaakHLie gBa
(«first» u «Second»).
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Hatime mMHe ckobku

Keadpamnbie ckobku nosctody

TToeepuTb He mory! Ha o
CTpaHULie 6bIN0 NOMHO KBAAPATHBLIX
CKOBOK, a 2 TaK U He yBUAeNa, KaK
WX UCMOSb30BATbL ANS AOCTYNa

K AGHHBIM B CrUCKe.

Python nogpep>XuBaet HEeCKoOJIbKO
BapyaHTOB MCMNONIb30BaHUA KBagpaTHbIX
CKOOOK.

Kax1p1i1, KTO MCIIOJIB30BAI KBAAPATHBIE CKOOKHU

JUISL JOCTYIIA K 3JIEMEHTAM MACCUBA B JIIOOOM

JPYroM sI3bIKe IIPOTrPaMMUPOBAHUS, 3HAET, UTO

JUIsl TIOJTy4Y€HHU S IEPBOTO 3JIEMEHTA MaCcCHBa names
HY>XKHO HUCIIOJb30BaTh 0003HaueHue names [0].
Cienyromee 3Ha4€HUE MOKHO IOJIYYUTD C ITIOMOIIBIO
names [1], 3areM names [2] uT. 1. B Python roxe
MOKHO HCIIOJI30BATh TAKOH CIIOCO0 AJIsI ZOCTyIA

K 3JIEMEHTAM MacCCHBa.

OpHako B Python aHHBIN CTaHIAPTHBIN CUHTAKCHUC
JOTIOTHEH MOAJEPKKON OTpUIaTeIbHbIX HHIEKCOB
(-1, —2, —3 " T 1)U aAuanma3soHOB OOHEKTOB.

Cnucku: dobaum koe-umo K usyueHHomy

IIpesx e yem paccMOoTpeThb, Kak Python pacimmpsier HoTamuio
C KBaJPaTHbIMU CKOOKaMM, JOIOJTHUM HAII KOHTPOJIbHBII CIIUCOK.

% KOHTPONbHbIN CMIUCOK

ByabTe BHUMATENbHbI NPY KOMMPOBaHUW OAHOTO CrMCKa B ApYroi. Ecnn Bbl xoTuTe, 4T0bbI eLue
0fHa NepeMeHHas ccblnanach Ha CyLLECTBYHOLMIA CIUCOK, UCTIONb3YIATE ANs ee MHULMAann3aLmm
onepartop npucaanBanus (=). ECnn Bbl XoTUTe CKONMPOBaTb 0OBLEKTI M3 CYLLECTBYHOLLENO CrMcka
1 MHULMANN3MPOBAaTL UMM HOBbIV CMIUCOK, UCMONb3YIATE METOA CopYy.
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HaHHble

Cnucku pacwupatom Homauuto ¢ KBaaPQMHbIMu ckobkamu

&
3

Hamu pasroBopsl o ToM, 4To ciiucku B Python moxo:xu Ha MacCUBBI B IPYTUX SA3bIKAX 4
IPOrpaMMHPOBAHUS, — 3TO HE IIYCThIe pa3roBophl. Kak u B Apyrux s3pIkax, CHUCKU o6vext) | 3
B Python HyMepyioTcs ¢ HyIsl U HOAJEPKUBAIOT BO3MOKHOCTD MCIIOJIb30BaHUS

KBaJPaTHBIX CKOOOK /IS IOCTYIIA K UX 3JI€MEHTaM. 2
B omauvue oT 60IbIIMHCTBA APYTUX A3BIKOB Python mosposisieT o6pamarbes K 31eMeHTaM obvext) | 1
CHUCKA INOO OTHOCUTENBHO HaYaIa, TUO0 OTHOCUTEIBHO KOHIIA: [IOJIOKUTEIbHbIE o6vext) | 0
UHJECKCBI BEAYT CUET CJIE€BA HAIIPABO, a OTPULIATEIbHLIE — CIIPaBa HAJICBO.

Cnucok

B cnuckax Python

P o AGKUMEALHEE 0 1 2 3 ¥ 5 & 7 8 9 10 1
e e ) SO EEMGE0
c O~ -2 -m -10 -9 -8 -7 -6 -5 -% -3 -2 -]
~c oMpulameAkHkie
N Ungkal HalYuHaiomeyg
PaCCMOTpI/IM HECKOJIbKO IIPUMEPOB B KOHCOJIN: c -1
. i Co3gagum cnucok
>>> saying = "Don't panic!" 3949 ok Byke.
>>> letters = list(saying)
>>> letters
[lDl lol |n| mwurw ltl ] | lpl |a| lnl lil lcl l'l]
14 ’ 14 14 14 ’ 14 4 14 14 o
>>> letters[0]
| D |
>>> letters[3] 7 < TloaoXkumeabHbie 3HaveHus
wmin UHgekcos omcYUMbIBaiomCS CAEBa
Hanpaso.
>>> letters|[6]
] P |
>>> letters[-1]
] ! |
>>> letters[-3] | << A ompuuamesbHbie JHaEHUd O4eHb npocmo
i UHgeKCoB omcHUMbBaIOMCS NoAYHUML nepebid
cnpasa HaAeso. U nocaegHud
>>> letters[-6] OBLEKMLI B AloboM
Y v cnucke.
P
IToCKOJIBKY CIIMCKU MOTYT YBEJINYUBATHCI U COKPAIATHCA .
Y Ty paitt >>> first = letters|[0]

BO BpPEM:I BbIIIOJIHEHU S, MCIIOJIb30BAHNE OTPUIATE/IbHDBIX

MHJICKCOB 4acTo ObIBaeT yo6HbIM. Tak, mo nHaekcy —1 Bcerga >>> last = letters[-1]

MOXHO TIOJIyYUTD MOCJIEHUN OOBEKT B CIIUCKE, IIPH 3TOM
He 8adfcer cam pasmep cnucka, a o MHAEKCy 0 BCerza HaXOJQUTCA
IIEPBBII OOBEKT.

Pacmupennas mojaepxka CHHTAKCHCA KB PATHBIX CKOOOK
B Python e orpanmuynBaeTcsa NoAKEPAKKON OTPULTATETBHBIX
MHJEKCOB. B KBa/[paTHBIX CKOOKAX MOKHO TAK)KE YKa3bIBATh
JIUAIa30Hbl (HaYaao, KOHeIl 1 1ar).

>>> first
|D|
>>> last

Ty

1M
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Ha4ano, KoHeu,

Co cnuckamu MoXHO ucnoab30Bamb duana3oHbl

Bniepsbie ¢ HayaIoM, OKOHYaHMEM U IIArOM Mbl BCTPETUINCE B IIaBe 1 mpu obvext) |4

obcyxaeHN (PYHKIIUM range ¢ TpeMs apryMEeHTaMU: obvekr) | 3

obbekt) | 2

beersong.py - /Users/Paul/Desktop/_NewBook/chO%e,

(2

p=]

s
o

Q

=

obvekt) | 1
B
word = "bottles” ; ((;’:3:3 o6vekr ) |0
beer num range(99, 0, -1): &g 35
iy = l neépegaiomey
print(beer num, word, "of beer on%® mpu
print(beer_num, word, "of beer.") aprymeHma —
. n e n Hal{d‘Ao,
kOHeU" War.

HanomHuM, 4TO Ha4yajo, KOHEIL U IIar OIIPeJesIoT JUANa30Hbl 3HaYeHUI
(a Terepb CBSIIKEM 3TO CO CIIHCKAMU):

O HAYAJbHOE 3HauyeHuwe nossonseTt koHTponupoeatb, ['[E HauuHaeTca
AUANA30H.
B cnyqae CO CIIMCKAMM1 HAYAJIO O3HAYACT Ha‘la][beIﬁ NHJIEKC.

O KOHEYHOE 3HaueHue nossonset onpeaenuts, I'AE avanasoH
3aKaHYMBaETCA.
HpI/I pa60Te CO CITMCKAaMH — 3TO HHIAEKC, I'1€ INAIIAa30H 3aKAaHYNBA€TCs, HO ﬂaHHbIIL/'I
VHJIEKC B J1AIIa30H HE€ BKJIIOYAE€TCA.

O 3HaueHue LUAT A onpeaenser, KAK reHepupyetca AuanasoH.
ITpu padore cO CIMCKAaMU LIAT OIPERCIISIET Paccmosnue, IPEoJoIeBACMOE 32 OJUH
pa3 BO BpeMs ABUIKEHUS YePES CIIMCOK.

Hauano, KOHey U waz MOXHO nomecmumb BHYMpb KBaaPQWIHbIX ckoboK

HpI/I HCITIOJIb3OBAHNU CO CHIMCKAMM Ha4aJI0, KOHEIL 1 1A' YKa3bIBaIOTCsI BHYTPH

KBQJ[PATHBIX CKOOOK M OT/EJISIOTCS APYT OT APYyra JBOETOUNEM ( :) PacuxupeHHHfl

cuHmakcuc
letters[start:stop: step] K\ KBa.gpamHbiX

ckobok nNo3soAiem
B\(_a_gblBo.Tnb Hala.Ao,

ITO MOKET MMOKA3aThCSI CTPAHHDBIM, HO BCE TPH 3HAYEHUS ABISIOTCS
koHey, U War.

HeOOA3AMEALHDIMU:

Eciu OIIYIIICHO HAYA/IbHO€ 3HAYUCHUE, NCIIO/Ib3YCTCA 3HAUCHUE 110 YMOJIYaHUIO 0.
Ecnu OIIYIII€CHO KOHEYHOE€ 3HAYCHUE, NCIIOJIb3YCTCA MaKCHUMaJIbHbIN MHAEKC B CITMCKE.

Ecim onymen mar, o yMor9anuio UCIoab3yercs 1.
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HaHHble

Cpesbi B deiicmauu

Jlns cymectsyonero crnucka letters, KOTOpbIN onucaH
HECKOJIbKUMU CTPAaHUI[AMU PaHee, TAKKE MOXKHO UCIOJIb30BaTh
Hava/JIo0, KOHEI| U IIar Pa3/JnYHbIMU CIIOCOGAMMU.

&
3)I\3)J|\3

Bce sykski. 2
PaccMoTpuM npuMepsr:
obbekt) | 1
>>> letters obbvext) | 0
['Dl, lol, ‘n‘[ ll'", ltl, |l l, 'pl, lal, !nl, 'il, lcl, !!l]
Cnucok

Kadk
>>> letters[0:10:3] /— 9: (gzerTgpgcrlbaqsgslsa )
. o4a u
['D', "'", |pl, "i'] gekcaIO.

Tponycmums, ne

. pBhie mpy,

>>> letters[3:] L/\ BYKBbI U BepHymb Bce F
mrn ] tl ) \} \} ] ] ) ) \} T 0 ] ) ) ' \}

[ ’ ’ r P a , n, i, cy, : ] oCMmaAbHkIe.

>>> letters[:10] Bce bykebl

[va, 'O', |nl, lllH, 't', v l, 'P'I vav, |nl, viv] go (HoHeBKAnHaﬂ)
uHgekca 10.

>>> letters[::2]

[va, vn|, |tl, 'P', vn|, |cl] &'Kd)\(gdﬂ B‘mopd.ﬂ BgKBO..

Hcrionp3oBanue cunmaxcuca cpe3os C TIpUMEHEHHEM Havala, KOHIA U IIara Ipu paboTe

CO CIIMCKAaMH — OY€Hb MOITHBINA (HE TOBOPS YK YIOOHBIN ) IPUEM, I MBI COBETYEM BaM
IOTPATUTh HEMHOTO BPEMEHH, YTOOBI IIOHATD, KaK Pa6OTAIOT 3TH IPUMEPHI. 3aITyCTUTE UX
B CBOEM KOHCOJIH, A 3aTEM IO3KCIIEPUMEHTUPYUTE CAMOCTOATEILHO.

3Me HE

[Aynte ponpockr

L]
B ° §1 3amMeTun, Y4TO HeKOTOpble CUMBOJIbI Ha 3TOW CTPaHULe 3aKNH0YeHbl B OAMHOYHbIE, 8 APYTUe — B [BOMHbIE KaBbIYKY.
EcTb nu kaKoi-HMOyab cTaHAAPT, KOTOPOMY HYXHO CreaoBaTh?

[ ]
O ® Hert, ctaHgapta Her, u Python no3BonseT ucnonb3osatb MO0 0AUHOYHbIE, MO0 ABOIHbIE KaBbIYKM 41151 BbIAENEHNS CTPOK
no6oi ANUHbI, BKIOYasi OAHOCHMBOIbHbIE CTPOKY (Kak Te, KOTOpble BCTPETUNMCH Ha 3TON CTPaHULE; TEXHUYECKN, STO OBHOCUMBOIbHbIE
CTPOKY, @ He OykBbI). BONBLUMHCTBO MPOrPaMMUCTOB Ha Python 1MCnonb3ytoT 0ANHOYHBIE KaBbIYKM 47151 BbILENEHMS CTPOK (HO 3TO
noxenaHue, a He npaeuo). ECn B CTpOKe €CTb OAMHOYHbIE KaBbIYKM, MOXHO UCMOMb30BaTh ABOMHbIE KaBbIYK/ M N3bexaTb NPpUMEHEHNS
0bpaTHom kocoit YepTsl (\), NOTOMY YTO 0BbLIYHO NPOLLE NpounTaTh « >, 4em “\’ /. Ha cneayroLwumx ABYX CTpaHuLax Bbl yBUAUTE elile
HECKOMbKO NPUMEPOB MCMONb30BaHNS KaBbluek 000NX BUAOB.
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Hayarso u koHey e criucke

Havano u KoHeUu duanasoHa B cnuckax

O6ssaTenbHO OIPOGYITE MpUMEPDI Ha 3TOM (U ciIeaylomeil) cTpanurie
B KOHCOJIN, YTOOBI YOEAUTHCS, 9TO BCE PAOOTAET IIPABHIIILHO.

Haunewm c mpeBpamieHusi CTpOKU B CIICOK OYKB.

>>> book = "The Hitchhiker's Guide to the Galaxy"
>>> booklist = list (book)
>>> booklist

; f > [VTl, "h' 'e', ' ', 'H', 'i'/ £, 'e', 'h', th,
eBpamumM .
CEP;B lel, |r|, 'S', T lGl, |u|, 111’ 'd', le|,

Bcnu_cQ]( 'o|, 1 ', t |l |, 'G', |a', 'l‘, 'a',
U BhiBEgEM

cnucok Ospamume BHUMaHUE, YMo B CMpoke

Ha 3KpaH. ecmb cuMBoA oguHoUHol KasbiMKU.

Python noHumaem 3mo U 3akaotaem
oguHoUHyio kashiHky B ggoUHkLIe.

3arem HCIIOJIb3yeM HOBBIN criMcok booklist mug BbI60pa Jrara3oHa 6yKB.

>>> booklist[0:3] € Busepem nepase mpU oshekma
[lTV, 'h', lel] (EHKBU} u3 cnucka.

>>> ''.join(booklist[0:3])

obbekr) |4

obvekr) |3

obbekr) | 2

obbekt) |1

obvekt) | 0

' v
o i—— Tipespamum BbIBpaHHbIl guana3oH
8 cmpoky (kak 3mo cgezfa.mb. BbIB .
yaHaau B npuvepe «po.mc.pg»}. mnc\LPO
>>> ''.join(booklist[-6:]) npuMep BhBUpAEm ToCAEgHUE wec
'Galaxy' oBbEKMOB U3 Cnucka.

OGs3aTeIBHO yIeIUTE BPEMS H3Y4EHHUIO 3TOU CTPAHUIbI (U CJIEYIOIEi ), TOKa
He IIoHMeTe, KaK padoTaeT KXKAbIH U3 IPUMEPOB, 00513aTEIbHO 3aITyCTUTE
Kaxkapiii 3 Hux B IDLE.

O6paTruTe BHUMAaHNE, KAK B TIOCJIEHEM IPUMEPE HHTEPIPETATOP UCTIOIb3YET
3HAYEHUS 10 YMOTYAHUIO JIJISl ONIPE/IEIEHUs TPAHUIL JUalla30Ha 1 IIara.
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HaHHble

ILlaz duanazona B cnuckax

&
)
3

Bot CIIE iBa IIpUMEPA, KaK MOKHO OPTaHM30BaATb 06XOZ[ CIIMCKOB.

&
i
3

ITepBrIil mprMep BBIGUPAET BCE OYKBBI C KOHIIA (TO €CThb 8 00pammom
nanpasienuu), a BTOpoi — KakAyIo BTOPyIO OykBy B cicke. O6parure
BHUMAaHHE, KAK 3TO OPraHU30BAHO C IIOMOIIBIO IIIara.

&
)
3

&
i
3

&
R
3

>>> backwards = booklist[::-1]

>>> ''.join (backwards) m Crmcok

"yxalaG eht ot ediuG s'rekihhctiH ehT"

TloxoXe Ha abpakagaspy,
Npagga? Ho amo scero
AUWL nepesepHymas

i BXogHad
>>> every other = booklist[::2] gHas cmpoka.
>>> ''.join(every other)
"TeHthie' ud oteGlx" |
U smom pej3yabmam noxoX Ha MapabapUWUty
\ Ho cnucok «every_other> coCmaBA€H U3 Ko,XgoroB .
pmoporo daemeHma cnucka (byksb), HatuHasd c ne]?| OA
u 3akaHyusad nocaegHum. Ospamume gHumaHue: Halaso

u koHeuy, BblB'po.HbI no gmoAHa.HU.no.

ITU IPUMEPLI NOATBEPKAAIOT BOZMOKHOCTD IIPOM3BOJILHOTO BHIOOPA HaYaIa
1 KOHI[A JIMaIla30Ha BbIOMPAEMbBIX 3JIEMEHTOB B cIicKe. Bo3ppamnaemble

B TAKOM CJIy4a€e JaHHbIE ABIAI0TCSA cpe3oM. FIx MokHO paccMaTpuBaTh Kak
pazmenm CymecTBYIOMIETO CITUCKA.

/JlBa mpuMepa HIKe BBIOMPAIOT U3 CITCKa booklist caoBo ‘Hitchhiker’.
ITepBoIif 13 HUX BEIOMPAET CJIOBO B IIPSIMOM, a BTOPOI — B 0OpPaTHOM

HAIIPABJICHUN: Cpeg -
dparmenT

>>> '' . join(booklist[4:14]) «—_ Boipesams caoso CICKA

'"Hitchhiker' «Hitchhiker »,

>>> ''.join (booklist[13:3:-1])
'rekihhctiH'

Bhipe3amb CAcBO «HitchhiRer»,
Ho B obpamHoM HanpasaeHuu.

Cpesbi noscrody

CHHTAKCHC CPE30B MOKHO IPUMEHSTD HE TOJILKO K crmuckaM. PakTuyecku
B Python Mo3HO mosygaTh cpessl 13 TIOOBIX ITOCIE0BATETHHOCTEH,
HoJAJEePKUBaIOIIUX HOTanuIo [start:stop: step].
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Ewe HeMHo20 naHuku

Pabomaem co cpezamu B cnucke

Cpesnl B Python — nosteanoe pacimmpenue HOTaruu ¢ KBapaTHbBIMU
CKOOKAMM, X MOKHO MICIIOJIb30BATh CO MHOTUMHU SI3BIKOBBIMH
KOHCTpyKIuaMu. Ha cTpanuIiax KHUTM BaM BCTPETATCS
MHOI'OYHMCJICHHDbIC IIOATBCPIKIACHUA 9TOMY.

Teneps mocMOTpUM, Kak paboTaeT HOTALMSA C KBAJAPATHBIMU CKOOKAMU.
Bosbmem nporpaMmy panic.py 1 mpeodpasyeM ee ¢ IIOMOIILIO
KBa/IPAaTHBIX CKOOOK U CPE30B, YTOOLI PENIUTD 3Ty 3aady IPOIIE, YeM

obbekr) |4

obvekr | | 3

obbekt) | 2

obbekt) | 1

obvekr) | 0

C IPUMEHEHUEM METOJIOB CIIMCKOB. Cnucox
IIpesxae yem NpUCTYIUTh K paboTe, BCIIOMHUM, UTO JieJIaeT panic.py.
Npeobpazosanue «Don't panic!» B «on tap» 3mo
35 «panic.py».
TOT KOJ| Ipe06pasyeT OAHy CTPOKY B JIPYTYIO, UCIIOIb3YS JUISl 9TOTO
CYIIECTBYIOMMNI CIIUCOK M METO/BI paboThI co crimckamu. Hauas
co cTpoku «Don’ t panic!», Koz Hpeo6pa3yeT €€ B CTPOKY «on tap»:
Brpecmu Ha. Skpa phrase = "Don't panic!"
Ha'a.abHoe plist = list (phrase)
cogepiumoe print (phrase)
cmpoku u cnucke. print (plist)
for i in range (4):
VicnoAb3ysd Memoghl CNUCKoB, plist.pop ()
npeospa3oBo_mb cnucok \9 plist.pop (0)
obLEeKMoB. plist.remove ("'")
plist.extend([plist.pop(), plist.pop()])
plist.insert (2, plist.pop(3))
new phrase = ''.join(plist)
Briecmu P prigt (plist)
Ha BKPG'H print (new phrase)
peggAbmd.‘m - -
cmpoky U cnucok.
Bot pesyabrat pa6oTsl mporpammel B cpejie IDLE.
[ NN ] Python 3.4.3 Shell
>>> RESTART
>>>
Don't panic!
[IDI' 301’ Inlr Illll’ lt', 1 |' lpt' |a|’ tnt' Iil' 'c', 'lll
['olr 'n’r I lr 't.' la.l ‘p']
on tap
>>>
Ln: 10/Col: 4]

Cmpoka «Don't panicl» Npeobpajosata
B «on tap» € NoMoWwbio MEMOGoB CnUCKoE.
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HaHHble

Pabomaem co cpesamu B cnucke, npodonxeHue

&
3

[Tpunuto Bpems nopadorars. Huske nokasan koj panic.py, B KOTOPOM
BbIleIEH PPArMEeHT, MOAJIEKAMMI U3MEHEHUIO.

g
&

&
i
3

3

phrase = "Don't panic!"

plist = list (phrase)

print (phrase)

print (plist) Cnucok

for 1 in range (4):
plist.pop ()

KU plist.pop (0)
?(T:;a?n\zi::\opble _/9 Plii.St .remove ("' ")' '
HeoBXOgUMO pl?st.gxtend([pllsF.pop(), plist.pop()])
Humb. plist.insert (2, plist.pop(3))
uzme new phrase = ''.join(plist)
print (plist)
print (new phrase)

&
1k
3

— G 3amoyume Kapandaw
N X B ynpaxHeHUn HyXHO 3aMeHUTb BbIAENEHHbIE CTPOKM KOAA HOBBIMM,
C UCNoNb30BaHNEM KBaapaTHbIX ckobok. OBbpaTuTe BHUMAHWE, YTO Npu
HeobX0AMMOCTN MOXHO UCMONb30BaTh METOAbI CUCKOB. Kak u npexae,
HYHO Npeobpa3oBaTth CTPOKY «Don’ t panic!» B «on tap».
BHecute HeoOXoaNMble M3MEHEHMS N COXPaHUTE NPOrpaMMy ¢ UMEHEM
panic2.py.

phrase = "Don't panic!"
plist = list (phrase)
print (phrase)

print (plist)

print (plist)
print (new_phrase)
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be3 naHuku

— @ 3amoyume kapandaw

hx PeweH U@ B ynpaxHeHUM HyXHO 3aMEHUTb BbleNeHHbIe CTPOKU KOAA HOBbIMM,

C UCMONb30BaHNEM KBaZpaTHbIX ckobok. ObpaTuTe BHUMaHKE, YTO Npw
HeobX0AMMOCTM MOXHO UCMOMNb30BaTh METOAbI CMINCKOB. Kak n npexae,
HYXXHO Npeobpa3oBaTh CTPOKY «Don’ t panic!» B «on tap».
BHecuTe Heobxo4uMble U3MEHEHUS U COXPAHUTE MPOrpamMmMy C UMEHEM
panic2.py.

phrase = "Don't panic!"
plist = list (phrase)
print (phrase)

print (plist)

Mb HaYHem c Bbipe3aHus
new_phrase - "jon(pist[t3])<— O U3 <Plist>.

.a 3aMmeM BhEepeM Kakgpilh HYXHbIU
CUMBOA omgeAbHd nposeA, «t», «a»

u <<'P>>.

print (plist)
print (new phrase)
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MHTepecHo, kaxkas U3 3Tux
NpOrpamm syutue —
panic.py unu panic2.py?

Xopowun BOnpoc.

HexoTopble NpOorpaMMUCTbI CPABHAT KO/,
panic2.py ¢ KOJOM B panic.py 1 pelar,
YTO ABE CTPOKU KOJia BCET/a Jy4dlle, YeM CEMb,
OCOOGEHHO €CJI POTPaMMBI JIEJIAI0T OJTHO

u To xe. [IporpaMMe! MOKHO CpaBHUBATD

10 JUTUHE, HO 3TO HE BCEI/Ia MOJIE3HO.

YTOoO6BI HOHATD, YTO MBI IMEEM B BHLY,
B3IVISIHEM Ha Pe3yJIbTaThl PAOOTHI HPOrPaMM.




HaHHbIE

Vcnonbays IDLE, oTkpoeM panic.py M panic?2.py B pasHbix OKHax pedaktopa. Beibepem okHO
C panic.py W Haxmem F5. 3aTem Bbibepem OKHO panic?2.py W Toxe HaxmeM F5. CpaBHUM
pe3ynbTaThbl paboTbl 06enx nporpamm.

@ [ ] panic.py - /Users/Paul/Desktop/_NewBook/ch02/panic.py (3.4.3)

«'Pd.niC.'Pg 4 —\
phrase = "Don't panicl"

plist = list(phrase)
print (phrase)
print (plist)

for i in range(4):

plist.pop()
«panic2.pys». plist.pop(0)
plist.remove(”'")
plist.extend([plist.pop(), plist.pop()])
plist.insert (2, plist.pop(3))

ece pnic2oi| new phrase = ''.join(plist) | .
print (plist)
phrase = "Don't panicl” rint (new_phrase)
plist = list(phrase) f
print (phrase) - —
BN plAsE) ———
new_phrase = ''.join(plist[1:3])
new_phrase = new_phrase + ''.join([plist[5], plist[4], plist[7], plist[6]])
print(plist)
print (new_phrase)
0 e Python 3.4.3 Shell -
>>> RESTART
>>>
Don't panic!
BblBog ‘n'PoTPd-MMb| [:DI' 'o:l In:l "‘"l It:i i :' 'P" lall 'n'f ‘ill' 'c'l II.]
«'pd.niC-PH”- [olr 'n r ! ’ 'tlr ‘a ’ lP]
on tap
>>> RESTART
>>>
Buigo Don't panic!
. an?c;Porpammbl [IDI' !ot' |n|' lilll' 't', ] r, 'P'I lal' |nl' lil’ ‘c ” |!l]
P .Pg)), __? [IDI'l lol' InI' |I|II' 'tl, 1 !' Iplr 'al’ Inl'l lil |cl, ‘!']
on tap
>>> |

OGparm’e BHMUMaHUe Ha pa3nunyuumsa B BbiBoge.
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de naHuka?

Kakast npozpamma ayuwe? 3agucum om...

Mb! BBIIOJIHIIIA 00€ IPOTPAMMBI — panic.py upanic2.py — Smo BbIBog
B IDLE, uT06BI 6bLI0 IPOIIE OIPEAEIUTD, KAKasl U3 HUX «JIy4dIIe». NPoTpammbi
«pa.nic.pg»,,,
ITocmoTpuTe Ha BTOPYIO CHU3Y CTPOKY B BBIBOJIE OOEUX ITPOTPAMM.
>>>
Don't panic!
['D', 'ol, an, "'"[ 't|, | |’ 'pl, laV, |nl’ 'i|, lc|’ l!l]
[loV’ Vn|, ! V’ 't'l VaV, lp']
on tap
>>> RESTART
>>>
Don't panic!
[lD', Vol, an, "V"’ 'tll ' V, Vpl, laV, |n|’ 'i|, lcV, V'l]
[IDI, lol, 'n|, "'"/ 't', |} |, lpl, 'a|, an’ 'i', lc|, l!l]
on tap
>>> \'...a 3mo BLIBOY
n-PQ‘\'"pd-MMb‘
«-pa.n'\C'Z--'PH”'
XoTs 06€ IPOrpaMMbl 3aBE€PLIAIOTCS IIOCIE BBIBOJA CTPOKU «ON
tap» (HauaB co cTpoku «Don’ t panic!»), mnporpamma panic2.py
HE BHOCUT U3MEHEHMS B CIUCOK plist, apanic.py — BHOCHUT.
Crout 3aiepKaThCsl HA MUHYTKY, YTOOBI OO[yMaTh 3TO.
Bcniomuure obcyxzaenue B pasgene «4mo npousowno 6 plist?», Bplue.
B xoze Toii ANCKycCcHM MBI IO IIAraM PacCMOTPENH, KaK 3TOT CIIUCOK!
Tiporpamma

I3 15 0 P

HaYaAa C 3MoTro
0 1 2 3 4 5 6 7 8 9 0 1 cnucka...

IpeBpamaeTcs B 601e€ KOPOTKUIA:

~U Npespamuaa

o ST kel

-U

Lolln ]t e

0 1 2

Bce 3Ti MaHUIYJISIUY € UCIIOJIB30BAHUEM POP, remove, extend

U insert U3MEHSIOT UCXOJHBIN CIIMCOK, Y 3TO IPABUIBHO, IIOTOMY
YTO BCE 5TU METO/IbI CO3/IaHbl UMEHHO JIJISl BHECEHUSI U3MEHEHUI

B CIIUCKH. A 9TO IIPOUCXOAUT B panic2.py?
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HaHHble

CPBBBI He U3MeHAtom cnucok

&
3

MeTobI CIIMCKOB, UCIIOJIb3yEMbIE B IIPOTpaMMe panic . py ajs
HpeBpamieHus OJHON CTPOKU B IPYTYIO, ABJISAIOTCA J€CTPYKTUBHBIMH,
IIOTOMY YTO U3MEHAIOT COCTOAHNE cricKa. Cpe3bl He U3MEHAIOT
CIIMCOK — UCXO/HbIE JJAHHBIE OCTAIOTCA HETPOHYTHIMHU.

g
&

&
i
3

' ' TporpamMma obvext) | 1
4 . <« d.'niC.'Pg»
el e e n ] e )] <« penere e |0
0o 1 2 3 ¥ 5 ¢ 7 8 9 10 1 pasomamb Cnucok

C Makum cnuckom.
Cpesbl, ucnosnb3yemMble B panic?2 . py, MokasaHel 3/iech. O6paTure

BHUMAHHNE, YTO U3BJICUYCHUEC JAHHDBIX N3 CIIMCKA HE NUBMEHACT CaM

Kog.
crcok. Bor ABC CTPOKM KO/JId, KOTOPbIE BbIIIOJHIIOT BCIO pa60Ty, TAaKXKeE 9
ITOKa3aHbl JTaHHbIC, KOTOPbIC N3BJICKACT Ka)K,Z[beI cpes:

new_phrase = ''.join(plist[1:3])
new_phrase = new _phrase + ''.join([plist[5], plist[4], plist[7], plist[6]])

Cpe
He ugme\-lﬁem
cocmodHue

cnucke. plist[1:3] @—> l_o—l n

plist[5] 0—)D plist[4] 0—)E plist[7] ._)E, plist[6] HE

Tiporpamma «panic.

P e, —— () ) e )] )
u3MeHeHus. 0 1 2 3 4 5 6 7 8 9 10 1

Wmak... Kakas u3 3Byx npozpamm ayuwe?

Hcrnionp3oBanue METOLOB CIIUCKOB I UI3MEHEHUS U IPeoOPa3OBaHUs

CYIIECTBYIOLETO CIIUCKA IIPUBOJUT K U3MEHEHUIO % IIPEOGPA30BAHUIO

crmcka. HauanpHOe cOCTOsIHME CIIUCKa GOJIbIIE He JOCTYIIHO B IIPOTPaMMe. MeTroapr cimcros
B 3aBucuMoCTI OT TOTO, YTO BbI IBITAETECH CAEIATH, 3TO MOMXKET ObITh BAXKHO MIMEHIIOT

WJIM He BaKHO. M cI101b30BaHMe KBaPATHBIX CKOOOK OOBIYHO HE H3MEHSICT

CYIIECTBYIONUI CIIUCOK, €CIM BbI TOJILKO HE IIPUCBAUBAETE HOBOE 3HAUEHUE COCTOsIHUE

IO ONIPEJEIECHHOMY UHAEKCY. FICIIoIb3oBaHne CPE30B TAKKE HE BHOCUT AAHHBIX,

M3MEHEHUS B CIIMCOK: JaHHbIE OCTAIOTCS B HAYAIBHOM COCTOSIHIM. a KBaApaTHBIE

Kaxoii n3 3THX AByX IIOAXOLO0B «JIy4Il€», 3aBUCUT OT TOTO, YTO BbI CKOGKT/I T CpEe3hI —
HBITAETECH cAeaaTh. OOBIYHO 33129y MOXKHO PEIIUTD 60JIee 4eM OJHUM
crnoco6oM. Crmcku B Python goctaroyno rubKu U HOJAE P>KUBAIOT HET (KaK npanmo).

pasjamn4dHbIC CIIOCOOBI pa6OTI)I C JaHHbIMU, KOTOPbIC OHU COAECPIKAT.

M1 yke ciieranm nmpeBapuTeabHbIi 0630p crckos. Ocranoch
Pa3o6paThCS C UMePayUAMU NO CRUCKAM.
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JTrobumensam criuckoe

Wenoab3oBanue uukna «for» co cnuckamu B Python

. 4
Iuxn for B Python 3HaeT Bce o crimckax, 1 KOT/a IMOJIyYaeT 410001 CIUCOK, OH 3HAET, TJie oG vexT

CIIMCOK HAYMHAETCA, CKOJIBKO 00OBEKTOB B HEM COACPIKUTCS U TIC CIINCOK 3aKaHIMBACTCSI. 06beKT 3
It CBCJICHUS HE HYJKHO SIBHO YKa3bIBATb ITUKJTY for, oH OIIPEACIIACT NX CaM.

obbekt) | 2

Cienyromuii npumep 3To wunocTpupyeT. OTKpoiTe OKHO PeAAKTOPa U BBEJUTE KOA.

3areM coXpaHUTE IPOrpaMMy IOJ UMeHeM marvin. py u Haxmure Fb: ofext) | 1

obvekr) | 0
CnNucok
BrinoAHume @® O @® manvin.py - /Users/Paul/Desktop/_NewBook/ch02/marvin.py (3.4.3)
amy MaAeHbK‘g;\_)
"Pmrame paranoid_android = "Marvin"
E;:bpa“”%°%m\ letters = list(paranoid_android)
Yowee. for char in letters:
print('\t’', char)
o0 @ F i
Python 3.4.3 (v3.4.3:9b73flc3e|

[GCC 4.2.1 (Apple Inc. build 5 Ln: 6/Col: 0|
Type "copyright", "credits" or "licer or more information.
>>>

>o>
M
a
ye Kaxkghill cumsoa u3 «letters»
- <— BbiBogumcs Ha HoBoll Cmpoke,
i ¢ NEpeg HUM — CUMBOA MabyASuUU
a (oH obo3Halaemesd \t).

>>>

Ln: 10|Col: 0|
R R AR A R A A A A A A A R EEE——=——E—=———

Kak pabomaem kod marvin.py B kaxgoll

umepauuu 3ma N
IlepBble aBe CTPOKU B IPOrpaMMe Marvin. py BaM 3HAKOMBI: nepemeHHad o °K guCok,
CHayYaJIa IepeMEHHON paranoid android npucsanBaeTcs CTPOKA, cchiaaemecs Bbmozl-; ;’POMH
a 3aTeM CTPOKA IIPEBPAIIACTCS B CIIICOK CUMBOJIBHBIX OOBEKTOB, Ha. mekywiud ume au::z ed
KOTOPBIN IPUCBANBAETCSI HOBOII IEpeMEeHHON letters. oBbEKM. Pt
CIreAyIoIyo MHCTPYKIUIO — IIUKJI £OT — PACCMOTPHM ITOJpOGHEe. \l J4

B xaxoit mTeparuu Uk for nepexoAnuT K CIeyIoImei 6yKBe for char in letters:

o 1 ' '
B CIIMCKe letters u NpHUCBaMBaET ee IePEMEHHOM IUKIa char. print('\t', char)
B rese nuxiIa nepemMenHas char NIpMHUMAET TEKyIee 3HAYEHUE —
00beKTa, KOTOPBII o6pabdaTeiBaeTcd 1ukaoM for. O6parure 1\

BHUMAaHUE: UK fOr 3HAET, T/le Hauambs UTEPAIUN, T X
3asepuums M1 ckoabKo OOBEKTOB B criicke letters. Bam He Hy:KHO
3260TUTHCA 06 9TOM, HHTEPIPETATOP CaM BLIIIOJTHUT BCIO

HEOOXOMYIO PaboOTY.

Faok koga, komophil
gbinoAHgemcs npu
KaXgoll umepauuu.
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Uuka «for» ymeem pabomamb co cpesamu

ITpu ncroIb30BAHNN HOTALMY C KBaJPATHBIMHA CKOOKAMH JJIs BBIOOPA cpe3a
13 CIHUCKA UK for GyAeT BBIIOJHATD UTEPAIiN TOJIbKO 110 BBIOPAHHBIM
o6bekTaM. Kak 3To caenaTh, Mbl HOKAKEM, MOJEPHU3UPOBAB ITOCIEIHUI
npumep. Coxpanure marvin. py B (paiiie c uMeHeM marvin2.py, a 3aTeM
M3MEHHUTE KOJI, KaK TOKAa3aHO HILKE.

HaHHbIe

)
3
L.

&
)
3

&
i
3

obvext | | 1
O6paTuTe BHIMaHUE HA ONIEPATOP YMHOXKEHHUsI (* ), KOTOPBII OIpe/iesiseT, o6vext) | 0
CKOJIBKO CUMBOJIOB Ta6yJ1ﬂLu/II/I MMOCTAaBUTH BO BTOPOM U TPEThEM IUKIaX for.
Cnucok
[ NN ] marvin2.py - /Users/Paul/Desktop/_NewBook/ch02/marvin2.py (3.4.8)
paranoid_android = "Marvin, the Paranoid Android"
letters = list(paranoid_android)
{ for char in letters[:6]:
print('\t’, char)
print ()
Tlepshill uuka for char in letters[-7:]:
opraHugosaH print('\t'*2, char)
no nepBbiM uiecmu print ()
osbekman B CTUCKE e char in letters[12:20]:
print('\t'*3, char) —
eoe | \ ™
>>> ]'

>>>

CRTE LT -]

: Ln: 12/Col: 0| |

Bmopol. yuka ebinoaHsem 0bx0Q
€pPe3a U3 nocaegHux cemu
OBbeKmMoB cnucka. Ospamume

gCMaBASEM

2 BHUMaHUe, Kak «*2» pcmasagem Tpemuﬂ uuka x( : n:c::g\-luu}
d 9B CUuMBoAQ MabyASuULL nepeg BbiNoAHSIEM 0BX09 ]:; >
BhlBogoM KaXgoro osbekm Cco CAOBOM «Paranol

o - u3 cepeguHbl cnucka. Ospamume
i gHuMaHue, Ymo «*3»
a mpu CUMBOAC MmabyASUUU nepeg
: BbIBOGOM KaXgoro obkekma.

P

a

r

a

n

o

i <

d

Bbl 34eCb »

|Ln: 119|Col: 4

123




Cpe3bi 8 yuknax

Cpesbl B demansx

PaccmoTpuM Kaskblil cpes, KOTOPDINA UCIIOIb30BAICA B IPEBIIYLIEI TPOrPaMMe.
ITogo6Has TeXHMKA YaCTO UCIOJIb3yeTcd B Iporpammax Ha Python. Huske eme
Pas3 MOKa3aHbl CTPOKU KOJId, U3BJIEKAIOIIHUE CPE3bl, JOTIOJHEHHbIE Tpaduueckum
HpeJCTaBIECHUEM.

IIpex/e yeM HOCMOTPETh Ha BCE TPU Cpe3a, O6paTUTE BHUMAHUE, YTO IPOrpaMMa
HAYMHACTCS C IPUCBANBAHUS CTPOKU IIEPEMEHHOM (C UIMeHeM paranoid
android) m mpeobpa3oBaHUs CTPOKU B CIIUCOK (C MMeHeM letters):

obbekr) |4

obvekr) |3

o6beKT

obbvekt) | 1

N

obvekt) | 0

Cnucok

paranoid android = "Marvin, the Paranoid Android"

letters = list(paranoid android)

0O1 2 3 ¥+ 5 6 7 8 9 101 12

13 14 1S 16 17

|eﬂers.—)PMIa.ir vlirln ,f rtrhlei Plo.lrla.
BcnomHuM, Ymo

gy s ST P PN CX PV P T

O o NoAYHUTE 18 19 20 21 22 23 2% 25 26 27

no noaokumeabHoMy — _ _—> _10-9 -8 -7 -6 -5 -4 -3 -2 -1

uau ompu.u,o,meAbHomg
uHgekcy. 3gech
paccmom'pu.M Hekomophie
ompuu,a.meAbele uHgekchl.

ITocMOTpUM HA KaKABIA U3 CPE30B B IPOrPaMMe marvin2 . py u pa3dbepeMcs, 9To OHU
Bo3BpamaloT. Korjga naTEpriperaTop BCTpeydaeT crenu@uKaIuio Cpesa, OH U3BJIEKAeT
u3 crmcka letters OObEKTDI, YKa3aHHBIE B ONMCAHNU CPe3a, M BO3BPANAET UX KOIIHIO

nuxy for. Ilpm aToM nCXomHBIN cICcOK letters ocTaercs 6€3 M3BMEHEHUI.

HepBbeI CPE3 HAYMHACTCA C IIEPBOI'O 9JIEMCHTA CIIMCKA U 3dKaHYNBACTCA 9JIEMCHTOM

(me Brouas) ¢ uHAEKCOM 6.

for char in letters[:6]: letters[:6] ._)er a d r

v]illn

print('\t', char)

BTOpOﬁ CPE3 HAYMHACTCA C MHACKCA -7 1 3aKkaHUYMBaETCS B KOHIIE CITUCKa letters.

for char in letters[-7:]:
] letters[-7:] @=——>> ;
print('\t'*2, char) 1Aln1d I‘loil d
W HakoHew, TpeTUU Cpe3 U3BJIECKACT OOBEKTHI U3 CEPEAUHBI CIIMCKA, HAUUHAS
c nugaexkca 12 u 3akanuyusas (Ho He Brouast) 20.
for char in letters[12:20]: )
print ('\t'*3, char) |etters[12:20]0—>] P la ] rlalnloli d[
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HaHHble

Cnucku: nonoaHum cnucok U3y4eHH020

Tenepsp, Koraa HaM U3BECTHO, KaK B3aUMO/ICHCTBYIOT CIIMCKU U ITUKJIBI for,
KPaTKO IEPEYNCINM BCE, YTO MbI y3HAIN Ha ITOCAEHUX CTPAHUIIAX.

QKOHTPOHBHBM CNUCOK

= Crucku NnoAAepXmBarT HOTALMKO C KBaapaTHbIMA = B otnmune ot GonblUMHCTBA OPYInX A3bIKOB, Python
ckobkamm ans Bbl60pa OTAENbHbIX 00BEKTOB No3BONAET MHOEKCMPOBATL CMINCKK C noboro KOHLa.
13 cnncka. WHoeke -1 COOTBETCTBYET MNoCneaHemMy aremMeHTy

crmcka, —2 — NpeanocneaHemy U T. a.
®  Kak 1 B 60MbLUMHCTBE APYrUX SI3bIKOB, HYMEpaLys

3reMeHTOB B crickax Python HaunHaeTcs ¢ Hyns, ™ Crncky Takxe NOAAEPXKMBAIOT Cpesbl (Unu

TO eCTb NEPBbIN dNEMEHT UMeeT uHaekc 0, thparmMeHTbI), KOTOpble ONpefenstoTCs Kak
BTOpON 1M T. 4. AnanasoHbl (Ha4ano, KoHeL, Luar) B KBagpaTHbIX
ckoDKax.

4 yxe noHan, uto B Python cnucku
WCMOMb3y+OTCA CMNIIOWb U PAAOM. A eCTb XOTb
UTO-TO, FAe MOXHO 06OUTUCL 6e3 CMUCKOB?

CNUCKM UCNOMNb3YIOTCA YaCTO, HO...

Onu xe sBnasgoTcs nananeeil. CIIMCKY UCIIOJIb3YIOTCS
B OOJIBITTHCTBE CJIYYa€eB; €CIM Y BAC €CTh KOJIJIEKITHS
ITOXOKHUX OOBEKTOB, KOTOPBIE HY;KHO XPaHUTD

B CTPYKTyp€ JJAHHBIX, CIIUCKH — JIYYIINI BBIOOP.

Bo3MO:KHO, 3TO MOKaKETCA HEJTOTUYHBIM, HO €CJIU JaHHbIE,
C KOTOPBIMH BbI pabOTaeTe, UMEIOT CBOIO BHYTPEHHIOIO
cmpyxmypy, CIIICKU MOTYT OKA3aThCsI INIOXUM BBIOOPOM.
Mb1 06BsicHIM 3Ty IPOGIEMY (11 BO3MOKHBIE ITYTH €€
penenns) Ha cJe/ylonleil cTpaHuIie.

9Mo HE
l AyanG/ B@'H’f@cbl
B: B:
° HaBepHsika Npo CNMCKN MOXHO Y3HaTb Gonblue? ° A copTupoBKa cnuckoB? Pa3Be 3To He BaXHO?

O: 0:

W/ ® [la. CunTaitTe 3Ty rnaBy BBEAEHMEM BO BCTPOEHHbIE W/ ® [la, Ho mbl He 6yaem paccmaTtpueaTb NoA06HbLIE BOMPOCHI,
CTPYKTYpbI AaHHbIX Python 1 3HaKOMCTBOM C MX BO3MOXHbIM rnoka Ham 370 He noHagobuTcs. Celvac Mbl paccMaTpuBaeM asbl,
npumeHeHneM. Mbl He 3akaHu1BaeM 06CyXAEHe CNUCKOB U eLLe Ha AaHHOM 3Tane 3Toro JOCTaTo4HO. He BecnokoiTeck: CKOpO Mbl
He pa3 yaem BO3BpaLLaTbCs K HAM B MOCNEAYOLWMX rnaBax. paccMOTPUM 1 COPTUPOBKY.
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He naHaues

Kakue npobrembl mo2ym Bo3HukHymb co cnuckamu?

KOI‘,ZI& Yy IpOorpaMMucTOB Ha PythOl’l BO3HUKAET H€O6XO,Z[I/IMOCTI) COXPaHUTb KOJUICKIINUIO
ITOXOKHX O6’I)CKTOB, OHU OOBIYHO BbI6I/IpaIOT criicku. Mbl ToKe 0 9TOI'O MOMEHTA
HNCITOJIb3OBAJI TOJILKO CIIMCKHU.

BcnnomHuM eme pas, kak y,Z[O6HbI CIIICKY JUISI XPAHEHUsI OYKB, HAIIpUMeEP KaK B CJIydae
CO CIIMCKOM vowels.

vowels = ['a', 'e', 'i', 'o', 'u'l]

Ecym Hy’KHO COXpaHUTD KOJIIEKITUIO YUCIOBBIX 3HAYEHUH, TO CIIUCKHU IOJAOUAYT
KaK HeJIb3d JIy4dllle U B 3TOM CJyJae.

nums = [1, 2, 3, 4, 5]

DaKTHYECKU CIIUCKU — IPEKPACHBINA BBIOOP JJIST XPAHEHHS JIOOBIX CBSI3AHHBIX OOBEKTOB.

OﬂHaKO INpEACTaBbTE, 9TO HY;KHO COXPAHUTD JAHHBIC O YCJIOBCKE, HAIIPUMEDP TaKHE!

Vims: cpec‘)(?ng L :em:lopble
Tipecp -' cpasomos

ToA: ngckoﬂ oFpasomku.

mb: _
oAXHOC |
’\’ic;c:Ae‘Bd“"meA‘D |

TlaaHema:

Femeabred3e7

Ha camowm giesie 3T janHbIe yKe 00/1aal0T HEKOTOPOI CTPYKTYPOH, IIOTOMY 4TO
cJIeBa MPUCYTCTBYET HEKOTOPDBINA Mmee, a CIIpaBa — ACCOYUUPOSANHOE € HUM SHAUCHUE.
ITouemy 6bI TOrIa HE MIOMECTUTD 3TH JJAHHBIE B CIIUCOK? B KOHIlE KOHIIOB, BCe
3TU JJAHHBIE CBA3AHbI C HEKOTOPBIM Y€JIOBEKOM, HE TaK JIN?

YTOOBI MOHATD, TIOYEMY 3TOTO HE HYXKHO JIeJIaTh, PACCMOTPHM /IBa
C110co6a COXPAHUTD 3TU JAHHBIC B CIIMCKE (Ha CIEAYIOMICH CTPaHULE).
371ech MBI IOTEPIUM MOPaKEHHE: 06e TOIBITKU IPUBEAYT K IpobaeMaM
U IIOKAXKYT, YTO CIIMCKHU HE TAK YK XOPOIIH JUISl XPAHEHUS TAKUX JAHHBIX,
B OTVIMYUE OT CBA3AHHBIX 3HaYeHUU. [logymaiiTe, Kak MOKHO COXPaHUTh
CTPYKTYPUPOBAHHBIE JJAHHBIE B CIIMCKE, A 3ATEM IIEPEBEPHUTE CTPAHUITY
1 IIOCMOTPUTE HA JIBE HEYJAUHbI€ IIOIBITKH CJIEJIaTh 3TO.
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Ko20a ne HYXXHO UCNOAb30Bamb CnucKu

HaHHble

Y Hac ecth NPpHUMEP JAHHBIX, 1 Mbl PEIIN/IN COXPAHUTDb 3TOT IIPUMEP B CIIMCKE

(HOTOMY 9TO HAa JAHHOM 3Tall€ N3y4eHM I PythOIl MBI 3HA€EM TOJIBKO STO).

B HCpBOﬁ ITOIBITKE IIPOCTO BO3bBMEM 3HAYCHUA U IIOMECTUM UX B CIIMCOK:

>>> personl = ['Ford Prefect', 'Male’',
'Researcher', 'Betelgeuse Seven']

>>> personl

['Ford Prefect', 'Male’,
'Betelgeuse Seven']

'Researcher’',

B pesyabrare nosydaercsa CllMCOK CTPOKOBBIX O6BEKTOB, U Bce paboTaeT. Kak

IIOKA3aHO BbIIIE, BbIBOJ B KOHCOJIU HOATBEPIKIAET, YTO JaAHHbIE COXPAHEHDI
B CIMCKeE personl.

OjHako 1npo6iemMa 3aKII09aeTCs B HEOOXOUMOCTH ITIOMHUTD, YTO T10]]
IEePBBIM UHJIEKCOM (MHJeKC 0) XpAHUTCS UMs, 3aTeM CJIeyeT o (MHAeKC 1)
u 1. 1. Korna sieMeHTOB TaHHBIX HEMHOTO, 3TO HECTPAIIHO, HO IIPE/ICTABLTE,
4YTO TpebyeTcs ropaso GoJblee KOJTMYeCTBO 3JIEMEHTOB (HalpuMmep,

Juis nojie pkku npoduisa B Facebook). C mogo6HbIMY JaHHBIMU CITUCKHI
HICIIOJIb30BATh HEY00HO.

ITonbITaeMcst HICIPABUTD CUTYALUIO, JOOABUB TETU B CIIMCOK, YTOOBI KA IbIN

person[1] — 370
non unu poa

AeaTtesbHOCTU? HuKak
He Mory 3anOoMHUTB!

Q

Vms: Po
Tlpeq::ekﬁ9

Tloa: MyXckoll
DoaXHocmk:
uccaegosameab
TNlaaHema:
bemeakreisze-7

3JIEMEHT JIAHHBIX IIPEABAPSICA COOTBETCTBYOmuUM TeroM. My mac noayunics

BOT TaKOU CIIMICOK person2.

>>> person2 = ['Name',
'Male', 'Occupation',
'Betelgeuse Seven']
>>> person2

['Name', 'Ford Prefect', 'Gender', 'Male'’,
'Occupation', 'Researcher', 'Home Planet',
'Betelgeuse Seven']

'Ford Prefect’',
'Researcher'’',

Bce aT0 TOXE paboTaeT, HO TEIePb y HAC HEe OAHA IIpobieMa, a cpasy
JaBe. Hy)kHO 3a110MHHATB HE TOJIBKO IOJIOXKEHUE KKIOTO HHACKCA,
HY>KHO €IIIe 3allOMHUTD, 9TO uHJAEeKChI 0, 2, 4, 6 1 T. A. ABJIAIOTCS TE€raMu,
a WHAEKCHI 1, 3, 5, 7 U T. 1. ABASIOTCS 3HAUCHUSIMMU.

Ho donorcen sce 6vimo aywwuit cnocod obpabomxu maxux cmpyxmypuposannoix
danmwvix?

OH ecTb. TO CTPYKTYypPa JAHHBIX, KOTOPYIO MOKHO HCIIOIb30BATD JIS

XpaHEHH TAKUX JAHHBIX, KaK B HAIIEM IIpuMepe. 37eCh HY>KHO YTO-TO
apyroe, u B Python ato «uro-ro» HaspiBaercs crosapem. B rmase 3 Mbr
U3Y4UM CIOBapPH.

'Gender’',
'Home Planet',

Ecan Aamabre,
KOTOPHIE HY>KHO
XPAaHUTH, UMEIOT
OIIPEACACHHYIO
CTPYKTYPY’
IMoAyMaiTe

00 MCITOAB30OBAHIN
APYroro KOHTEHEpa
BMECTO CIIVICKOB.
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Kod

Kod u3 2-ii 2na8bi, 1 u3 2

vowels = ['a', 'e', 'i', 'o', 'u'l] nepmzﬂBePCUQ Nporpammbi
word = "Milliways" «vbwa&PU»,Komop¢g
for letter in word: BbiBogum Bce raacHke,
if letter in vowels: HG-QQEHHbIe B CAoBe
print (letter) «MilliLUa.gs» (BkAoYag
NoBMopeHusy).
vowels = ['a', 'e', 'i', 'o', 'u']
word = "Milliways"
TipoT pa-MMa «vowels2.py>, found = []
B Komopol He BLIBOGAMCA for letter in word:
nosmopeHus. Tiporpamma — if letter in vowels:

BbIBOGUT cnucok
HenoBmopsnow,uxcs{ T AcCHbIX,
HaligeHWHbix B CAOBE
«Milliways».

if letter not in found:
found.append(letter)
for vowel in found:
print (vowel)

vowels = ['a', 'e', 'i', 'o', 'u'l]
found = []
for letter in word:
if letter in vowels:
if letter not in found:
found.append (letter)
for vowel in found:

print (vowel)

word = input ("Provide a word to search for vowels: ")

Tpemss (u NocaegHss)
Bépcus, nporpamma
«Vowels3.py», Komopasg
4/' BblBogUm Hencemopsiowuecs
TAacHble, osHa.pg)KeHHble

B CAoge, BBegeHHom
NoAbzocBameaem,

A Bom AyHwuld cosem gas BCETO
yeaosevecmsa. «Don't panicl»

(). Tiporpamma
(He naHukydwy. lip
«panic.py> npuHumaem 3my cmpoky
Ha Bxoge U C noMoWwhbio MemogoBK
cnuckos npeospa3yem ee B cmpoky
¢ onucaHueM AlBUMOTO nuBa.
pegakmopos KHurw: «on tap>
(pa3ausHoe/.
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phrase = "Don't panic!"
plist = list (phrase)
print (phrase)

print (plist)

for i in range(4):

plist.pop ()
plist.pop(0)
plist.remove ("'")
plist.extend([plist.pop (), plist.pop()])
plist.insert (2, plist.pop(3))

new phrase = ''.join(plist)
print (plist)
print (new phrase)




Kod u3 2-ii 2naBbl, 2 u3 2

HaHHbIe

phrase = "Don't panicln
plist = list (phrase)
print (phrase)

print (plist)

"'.join (plist[1:3])

new phrase
new_phrase

print (plist)
print (new phrase)

= new_phrase + ''.join([plist[5], plist[4], plist[7], plist[6]])

| cnuckos — He eguHcmBeHHuu.
u. B nporpammé
e3gAbma.m

oAb3osa.Hu5{

Memogh
CNoCcob pa.sombl c Hum
«panicZ.py> makol Xe P
noAg‘-la.emcﬂ 3 cyem UCTX
KBa.gpa.melx ckobok.

Camayg Kopomkas NporpamMma
B pa3geae, «ma.rvin.pg»,

letters =

paranoid android = "Marvin"
list (paranoid android)
for char in letters:

noka.3b|8a.em, Kak XopoWo cnucku
8 Python B3aUmogelcmeyiom

C Ulkaom «forx. (T, oAbko
Mapsuty He ToBopume. Ecau ol

—

TipoT paMMa. «Marvini.

> ge'MoHcmpu:pgem
EgnoAb:;oBa.Hue KBa.gpa.melx 3

ckobok B Pgt'hon Ha npumepe

ca:;ga.\-lua mpex cpejos gad
u,3BAeHeHusr u omona.)KeHuﬂ
cppa.rme\-lmos uj3 cnucka ngB.

print ("\t', char) y3Haem, Umo ero nporpamma —
CaMag Kopomkas, oH CmaHem
EUie BoAbWUM NapaH
oukom, Ye
PaHbwe,) M
paranoid android = "Marvin, the Paranoid Android"
letters = list (paranoid android)

for char in letters[:6]:
print ('"\t', char)

print ()

for char in letters[-7:]:
print ('"\t'*2, char)

print ()

for char in letters[12:20]:
print ("\t'*3, char)
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3 cupyKinypupesarnbie namHbe

*

Pabora co cTpyKTypUpPOBaHHBIMM *
* AaHHbIMU

Cnucku — xopoluas LWTyKa,
HO UHOrAQ HYXHO HaBeCTU
NOpSAOK...

Cnuckun B Python o4yeHb y,qOGHbI, HO OHU He NaHaues.

Korga nmetotcst delicmeumerbHO CTPYKTYPUPOBAHHLIE AaHHbIE (41151 XPaHEeHWsl KOTOPbIX
CMNWCOK OKa3bIBAETCA HE MyYLIMM BbIGOPOM), ClaceHne NPUXOAUT OT BCTPOEHHbIX
cnoBape#u Python. CnoBapu «13 kopobku» NO3BONSKT XpaHUTb U obpabaTbiBaTbh
JaHHble, KOTOpble MOXHO MPeACTaBUTb B BUAE nMap Kr4/3HadyeHue. B aToi rmase Mbl
M3y4nM CrioBapw, a Takke MHOXeCcTBa 1 KOpTeXu. Kak 1 cnucku (KoTopblie Mbl U3y4nnu
B rmnaBe 2), CrioBapu, MHOXECTBa U KOPTEXMN NPELOCTaBMSOT BCTPOEHHbLIE MHCTPYMEHTbI

ansa paboTbl ¢ faHHbIMK, 4TO AenaeT Python ewe 6onee yaobHbIM S13bIKOM.
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Knro4y: 3HavyeHue

CroBapu xpansim napbl katu/3Hadenue

B oTmdme oT CNMCKOB — KOJUIEKIMI CBA3AHHBIX OOBEKTOB, CIOBAPH
MICTIOJIb3YIOTCS JUIS XpaHEHUs Map KII04Y/3HaYeHne, I/[€ KaKIOMY
YHUKAJIBHOMY K104y CTABUTCSI B COOTBETCTBUE HEKOTOPOE 3HAUCHUE.
CnenuanmcTpl 9aCcTO HA3bIBAIOT CIOBAPU ACCOUUAMUEHBIMU MACCUBAMU;
B JIPYTUX $3BIKAX IIPOrPAMMHUPOBAHMS UCIOIB3YIOTCS IPYTrUe HA3BAHMS
cIoBapel (HalmpuMmep, OTOOpaskeHre, Xelll WIM TabIuna).

OG6br9HO pouib KIova B ctoBape Python urpaer crpoka,
a aCCOIMUPOBAHHBLIM 3HAYEHUEM MOKET OBITH JTI0O0N OOBEKT.

,ZIaHHI)IC, COOTBETCTBYIOIME CJIOBapHOfI MOJ €I, JIETKO Y3HATb: 9TO
MHOTO 3aIliCeMN C ABYMSI KOJTOHKAMH B Ka}KlIOI;’I. Bzas 3To Ha 3aMETKY,
B3IVISIHUTE €IIE Pa3 HA <<CaJI(p€TKy C JaHHBIMM» U3 ITIaBbI 2.

Omo BMopad KoAoHka
9aHHbIx.

omo
nepBaSI
koAoHKa
gq.HHblx...

Heckoakko
3¢nu.ceﬂ

B kaXgol
no gBe
koAoHKU.

IToxoxke, 4To JaHHBIE ¢ caXpeTKU MPEKPACHO YI0KaTcA B cJ1oBapb Python.

Hcnoapayem KOHCOIb >>>, YTOOBI CO3JATh CI0OBAPD JUIS XPAHEHUS 3TUX

JaHHBIX. EcTh cO01a3H cO31aTh CJI0BAPh OXHOI CTPOKOM KOAA, HO MBI
IIOCTYIIM UHAYE. MbI XOTHM, YTOO HAII KOJ, JIETKO YNTAJICH, IO3TOMY

CIenHaIbHO OyZeM BBOJIUTD B CJIOBAPH KAKAYIO 3AIIKCH C JAHHBIMU (TO €CTh

Accoyuuposatioe
3HaleHue 9aHHbIx.

'Ford Prefect',

Hapy K104,/ 3Ha4eHUE ) OTACIBHOU CTPOKOM.

7N

Vims cAoBaps

- >>> person3 = { 'Name':

M h

S:?augxe 'Gender': 'Male’,
ucnoab3osaAU 'Occupation’:

umeHa «personl»

u «perSOnZ»

B KoHue TAcBbl 2). ’I\
Kaioy,

'Home Planet':
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Ha Co Aq)emk.e,

knrou Ne4 | | o6bekt

g
§

knrou Nel

knrou Ne3

&
i
3

knrou Ne2

8
&
3

Cnosapb

B C++mJava
CAOBAPH M3BECTEH
KaK «OTOOpaskeHme»
(map), a B Perl

n Ruby
VICIIOAB3YeTCs
HA3BaHWME XeIlx

(hash).

'Researcher',
'Betelgeuse Seven' }

ﬁ;\\-_ 3HaveHue.



CmpykmypupoeaHHbie 0aHHbIe

Onpedensiime croBapu B ne2koyumaemom Bude

knrou Ne4 | | obbekt
HMuorna BosHukaeT co6Ja3H 3aucaThb BCe 4eThIpEe CTPOKU KOJIa,

Hpe,I[CTaBJICHHI)IC BbIIIIE, B O,Z[Hy CTpOKy. knrou Nel

knroy Ne3

>>> person3 = { 'Name': 'Ford Prefect', 'Gender': Koy Ne2
'Male', 'Occupation': 'Researcher', 'Home Planet': Cronape

'Betelgeuse Seven' }

HMuTepnperaTtopy 6€3pa3inyHo, KaKOH IOJX0/| BbI BbIOEpeTe,
HO oIlpeJieJIeHUE CJIOBAPH, 3alIMCAHHOE OJHOU JJIMHHOHN CTPOKOI, YUTATh
TPyJAHEE, [I03TOMY OT TAKOT'O CTUJIA JIyUlI€ OTKA3aThCH.

Ecau BbI HAaBOJHUTE CBOI KOJ CJI0BapsMH, KOTOPbIC TPYAHO 9YUTATD,
Apyrue nporpaMMucTbI (KOTOprC MNPUCOCTUHATCA K 6am CITYCTsI IIECTb
MCCHLICB) 6yL[yT OTOPYECHBI... BEJb UM IIPUJACTCS IIOTPATHUTD BPpEM:I, 4TOOBI
YHOPAAOYUTD Balll KOJ 1 CACJIATD €20 JCTKOYNUTACMbIM.

Bor xak CJIOBAPU XPAHATCA B IIAMATH ITIOCJI€ BBIITOJTHEHM S JII0060r0
13 3THUX ABYX OIICPATOPOB IPHUCBANBAHMI.

KaoY— r— 3HaYeHue.
% U
| Gender +—>{ Mae |
l Name +—)i Ford Prefect J
person3 @ >
K_) { Home Planet H Betelgeuse SevenJ

TepemeHHasd lOccupation H Researcher J
«per30n3» cchlaa.emcd

Ha BEeCh cAoBaphb,
komophill sBAFEMCS
kKoaaekuuel nap
a4/ 3Ho.l4eHue.

JTo Gosee CI0KHASA CTPYKTypa JaHHBIX, Y€M CIIHCKH, TOXOKHUE Ha MACCUBBIL.
Ecim panbiie BbI He CTAIKUBAINICH C TOJJOOHBIMU CTPYKTYPaMH,
IpeACTaBIgiTe UX KaK TaGaumbl moucka. Kimod ucnosnbsyercs s noucka
3Ha4YeHMs (KaK B OOBIYHBIX OYMAKHBIX CJIOBAPSIX).

HOTpaTI/IM HEMHOI'O BpEMEHH, 4TOOBI HO,Z[pO6HeC O3HAKOMMUTBLCA

CO CJ10BapsAMMU. Haunewm ¢ ocobennocrein OonpeAcJICHMsI CJIOBapCﬁ B KOJE,
a 3aTEM O6CYJII/IM YHUKAJIbHbIC XdPAKTEPUCTHUKN CJIOBapCI‘/)I U CIIOCOOBI X
HCIIOJIb3OBAHM .
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3mo cnoesapb

Kak onpedenstomest cnosapu B kode

knrou Ne4 | | o6bekt
PaCCMOTpI/IM HO,Z[pO6Hee, KaK MbI OIPEJIEININ CJIOBAPb person3

B KOHCOJIM >>>. BO-TIEPBBIX, 6ecb CI0BAPD 3aKII0UEH B (PUrypHBIE CKOOKHU. Bee kntoy Nel | | ofvext
KJIFOYH B3AThI B KABBIYKM, [IOTOMY UTO SIBJIAIOTCA CTPOKAMM, TAK K€ KaK U BCE knrou Ne3

acCoIMMPOBaHHbIE 3HAUYEHUS, KOTOPBIE B 3TOM IIPUMEPE TOXKE SABJISIOTCS
crpokaMu. (OHAKO KJIIOYN U 3HAYEHUSI HEOOS13aTEIbHO JOJIKHBI ObITH
crpokaMu.) Kaxxplil K109 OTAEIEH OT ACCOMMPOBAHHOTO 3HAUYECHUS CUMBOJIOM Crosaps
JABOETOYHS (:),a KUKIAs Mapa K04,/ 3HadeHue (TO eCTh «3aIHCh») OTAeJIeHa

OT CJIeJlyIoNIeil 3aMATOM.

knrou Ne2

8
&
3

Hue AKBOTO
Onpegeae B amom CAcBape 3HaYeHus

(of')
cAcBaps HatuHaem TBAS]
mkaIBawNeﬂ IOMCH CMPokoBbIMU. osbekmamy,
C omKpsE No3momy oHu 3akaloYeH
urupHoll ckobKU. b
pUTYP B KaBbiYku.
Tlapbl kAoY/
{ ("Name': 'Ford Prefect', °m;e’\5‘*°mc“ 39‘;:92‘?”“6
'Gender': 'Male’, oM gpyra. Jangmmu,
'Occupation': 'Researcher'’',
'"Home Planet': 'Betelgeuse Seven' }
Kaxghiti kaoy 0
npegeaeHu
NomeweH KawoHu U 3HayeHud Alo}:o?o -
B KaBhiyku, omgeasiomcs gpyr CAocBaps
m gpyra geoemoHuIMU. P
om 9PY 3aB€pllaemcy
3akpbiBaowel
Kaxk rosopmiocs panee, ciosaps Python npexpacno mogxoaut st PUrypHol
XpaHEeHUd JAHHBIX ¢ candeTkn. PaKTUYecKn CJI0BAPH C YCIIEXOM IOJOUAYT Ckobkoll.
JUIS XpAHEHUS JIOOBIX JAHHBIX CO CXOKEH CTPYKTYPOI — HECKOJIBKO
3anmceu ¢ ABYM: KOJIOHKaMU. Tenepb IIO3KCIIEPUMEHTHUPYEM B KOHCOJIN.
>>> person3
BLiBEgEM {'Gender': 'Male', 'Name': 'Ford Prefect', 'Home
cogepXumoe Planet': 'Betelgeuse Seven', 'Occupation': 'Researcher'}
caoBaps..
'\__...U. BOom oHo. Bce nd-Pbl
KAo4/3HaYeHue
Ymo npousowno ¢ nopsdkom eeoda? Ha. skpae.

B3arrsnuTe, Kak HHTEPIPETATOP BBIBEJ COAEPKUMOE CI0BAPS. 3aMETHIIH,
YTO MOPSJOK BBIBOJIA OTIIMYAETCS OT NMOopsiiKa BBojga? Korma Mbl coznasann
CJI0Baph, Mbl BBOAWIN M ( ‘Name’ ), mon ( ‘Gender’ ), pox 3aHATHI
(“Occupation’) mmranery (‘Home Planet’). Ilopsanok namMeHuMiICS.

Yro npousowno? Mouemy nopapok uameHusnca?
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CmpykmypupoeaHHbie 0aHHbIe

Nopsdok dobaBrenus HE noddepxusaemes

knrou Ne4 | | obbekt

B ommmyne oT CIIMCKOB, KOTOPbIE XPAHAT OOBEKTHI B IIOPSIIKE UX
J00ABJICHNS, CJIOBAPU 3TOTO HE JEJIA0T. ITO O3HAYAET, YTO MbI kntou Nel | | o6vext
HE MOKEM JIeJIATh KAKNE-TIO0 IPEIIIONI0XKEHHUSI OTHOCUTEIBHO wrou Ne3
HopsJKa cJIeJoBaHUs 3alliCcell B CI0BAPAX; 3allMCU B CJIOBAPIX
He YIOPsII09€eHbI BO BCEX CMbICTIAX.

06bekT

knroy Ne2 06beKT

Eme pa3 B3mIssHUTE HA C10BAPb person3 U CPaBHUTE MOPAAOK Cnoeapb
N0GABIEHUS C TEM, YTO BEPHYJ HHTEPIPETATOP.

Mui BBeAU gaHHLe

B CAoBaph B 3mom
>>> person3 = { 'Name': 'Ford Prefect', ﬁ///—_nwmwwm

'Gender': 'Male'’',

'Occupation': 'Researcher’, .4 UHmepnpemamop

'Home Planet': 'Betelgeuse Seven' } ucnoabyyem gpyrot
>>> person3 nopsgok-
{'Gender': 'Male', 'Name': 'Ford Prefect', 'Home Planet':
'Betelgeuse Seven', 'Occupation': 'Researcher'}

Eciu BbI TOMaeTe TOI0By 1 HE IOHUMAETE, 3aUeM JJOBEPATh CBOU JJAHHbIE
TAKOI HEYNOPSJOUEHHOU CTPYKTYPE JJAHHDBIX, HE 6€CIIOKOUTECDH, TIOTOMY
YTO MOPSAJOK B JAHHOM CJIydae He MMeeT 3HadeHus. Ecin BpI BbIOnpaeTe
JAHHBIE U3 CJIOBAPS, TO OOBIYHO JIETAETE TO IO KJII0UY. 3aIIOMHUTE:
KJII0Y HYKE€H JUIsl BHIOOpA 3HAYEHUS.

Co CAOBapAMU MOXHO UCn0Ab30BaMb KBaaPaI'ﬂHble ckobKu MCIIOAI)SYIZTG
Kak 1 co cimckam, €o ¢I0BapsIMH MOKHO HCIIOJIb30BATh KBAJPATHBIE KATOYUM AAST
ck06ku. OJTHAKO B OTJIMYHNE OT CIIMCKOB, B KOTOPBIX JUIF JOCTYIIA
K JIJAHHBIM HCIIOJIb3YIOTCH UHIEKCDI, B CIOBAPSAX IPUMEHAIOTCS AocCTyma
KJI04eBble 3HadeHUs. [TocMoTpnM, Kak 3TO MOYKHO CJI€J1aTh B KOHCOJIH. K AAHHbBIM

B caoBape.

>>> person3['Home Planet']
Ykaxume kawoH

'Betelgeuse Seven' < -
Mexg‘j KBd_g-po.meIMU- aleHue 9aHHbix,

ckopkamu. aCColuuposatHoe
>>> person3|[ 'Name'] C KAioYom.

'Ford Prefect' v

Korza BeI oiiMeTe, 4TO K JAHHBIM MOKHO OOPAIAThCS IIOJOOHBIM
06pa3oM, CTaHET SICHO, YTO IOPSIJOK He BasKCH.
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Cnoeapu nob6ssm keadpamHbie CKO6KuU

Buibop 3HaueHuii ¢ nomowbio kBadpamHbix ckobok

KBa,Z[paTHbIC CKOOKM MOJKHO UCIIOJIb30BATH CO CJI0BApPsMH, KaK 1 CO CIITMCKAMMU.
OI[HaKO, B OTVIM9HE OT CIIMCKOB, JOCTYII K JaHHBIM B CJIOBAPAX IIPOU3BOJUTCS

knrou Ne4 | | o6bekt

g
§

knrou Nel

10 KJII0YY, 4 He [I0 NHIEKCY. Krou Ne3
Kak noxasaHo B KOHI[E POIUION CTPAHUIILI, HHTEPIPETATOP BO3BPAIAET knrou Ne2 | (ofvext
3HAYEHUE JAHHBIX, ACCOIMHUPOBAHHOE C KJIIOYOM B KBA[PATHBIX CKOOKAX.
PaccMOTpUM HECKOJIBKO IIPUMEPOB, YTOOBI 3AKPEIIUTD 3Ty UACIO. Cnosaps
[ Gender H Male J
>>> person3['Home Planet'] ! Name * )l Ford Prefect J
1 |l
Betelgeuse Seven 1 Home Planet j—){ Betelgeuse SevenJ
{ Occupation H Researcher J

!Gender H Male J

>>> person3|[ 'Name'] [ Name H Ford Prefect _; <\

'Ford Prefect' ! Home Planet _+—)! Betelgeuse Seven

{ Occupation H Researcher J/

Nouck dannbix B croBapsix pabomaem Guicmpo! —
B03MOXHOCTH U3BJIEKATD JAHHBIE 10 KOy — OYECHD [10JIe3HAs A
0Ccob6eHHOCTD caoBapeii B Python. Ona nmeer Maccy mpakTU4eCcKUX il
HpPIMCHeHPIfI, HallpuMeEp U3BJICYCHUEC I/IH(bOpMaHI/II/I nus3 HpO(pI/IJIH
nosb3oBaresis. IMEHHO 3TO MBI JieJIalii B cJIoBape person3.

He BaykHO, B KAaKOM IIOpSJKE XpaHATCA JaHHBIE B caoBape. Bee, uTo peann30BaHbl Kak
HaM HY>KHO, — 3TO YTOObI HHTEPIIPETATOP BO3BPAIAT 3HAUECHUE xew-tabnuubl,
IO KJIIOYY 6bicmpo (M He BasKHO, KaK BEJIHK cIoBapsb). Camoe ONTUMU3NPOBaHHbIE

3aMeyaTeabHOE, YTO MHTEPIPETATOP NIPEKPACHO CIIPABJIAETC
C 9TOM 3ajaueii, 6arofaps 1o npejeaa ONTUMU3UPOBAHHOMY

aneopummy xewuposarnus. Kak B 60JbHIMHCTBE CIydaes IIpU padboTe
CO BCTPOEHHBIMM CTPYKTYPAMHU SI3bIKA, THTEPIPETATOP BBITOIHUT

CnoBapu B Python

ansa paboTbl ¢ 0co6bIMU
cnyyaamu. B pesynbrate
NMOWUCK MO CrloBapsaM
BbIMOJSTHAETCA OUYeHb BbICTPO.

Apd ——

yMHYIk@B

32 HAC BCIO paboTy. A HAM OCTAHETCS TOJbKO HACTAXKAATHC
IPEeUMYIEeCTBAMU, KOTOpble IpefocTanisgeT Python.
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CmpykmypupoeaHHbIe OaHHbIe

Paboma co CAOBapsAMU BO BpeMs BbINOAHEHUS Npo2paMMbl

-
3HaHI/Ie TOTO, KaK KBa,Z[paTHI)IC CKO6KI/I pa60Ta10T CO CJIOBapHMI/I, JAA€T KJII0Y
K IIOHNUMAHHWIO, KaK MOKHO 3aIIOJIHATDb C.TIOBapI/I BO BpeMH BbBITIOJIHEHU A HpOI‘paMMBI. knrou Nel
Ecimn y BaC €CTb CJIOBapb, BbI BCETra CMOMKETE ,Z[O6aBI/ITb B HET'O HOByIO r[apy KJIIOLI/ kmtou Ne3
3HAa4YE€HUEC, l'IpI/ICBOI/IB O6’I)CKT HOBOMy KJ'IIO‘—IY, SaKJ'IIO‘—IeHHOMy B KBaIlpaTHbIC CKO6KI/I.

o Nz

Hampumep, BbIBeieM TEKyIee COCTOSIHUE CJIOBAPS Person3 U J06aBUM HOBYIO
rapy K104,/ 3HadeHne, CBA3aB 9ucao 33 ¢ kmodoMm ‘Age’ (Bospact). 3atem
CHOB2 BBIBEJIEM COJEPIKUMOE CJIOBAPS person3, YTOOBI yOEJUTHCS, YTO JaHHbIE
Z06aBIEHBI BEPHO.

Cnosapb

>>> person3

{'Name': 'Ford Prefect', 'Gender': 'Male',
po gosasacius | HOme Planet': 'Betelgeuse Seven',
Hosoll 3anucu. 'Occupation': 'Researcher’}

| Gender +—>{ Male

! Home Planet +—){ Betelgeuse Seven

[Occupation }—){ Researcher J

Tlpucsoum osbekm
>>> person3['Age'] = 33 <——— caydae Yucao) Ho(l;in?; 'LT.Q“L,H

Ymoshi gobaBUmb 3anuck B CAoBa.pb.

>>> person3

{'Name': 'Ford Prefect', 'Gender': 'Male'’,
'Age': 33, 'Home Planet': 'Betelgeuse Seven' ,ﬁ
'Occupation': 'Researcher'} Tocae
gobaBAEHUS
3anucu.
I Gender *—)’— Male
HoBad aNUCH:
3:0_%3[16 «33» l Name H Ford Prefect
a.CCoU.U-U-'POB"-HO [
¢ kaioYoM = Age +_)l & ZL——Tocae,

«hge>. l Home Planet }—)’ Betelgeuse SevenJ
‘ Occupation H Researcher J
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BcnomuHas vowels3.py

Benomuum: BbiBod Halidennbix 2nacHbIX (cnucku)

B03MOXHOCTD 106aBISTh HOBBIE 3AIMCH B CJIOBAPHU, KAK IIOKA3aHO

Ha IpeAbIIyIe cTpaHuIle, MOKHO UCIOIb30BATh B PA3IMYHBIX CUTyalIUAX.
OxHO 13 HanboJjIee PaCIPOCTPAHEHHBIX IPUMEHEHUN — N00CUem wacmomot:
06paboTKa HEKOTOPBIX JAHHBIX U OJACYET HalineHHoro. IIpexe yem
IPOJIEMOHCTPUPOBATD IIOJICYET YACTOTHI C MCIIOJb30BAHUEM CJI0BAPS,
BEpPHEMCS K IPUMEPY C IOJICYETOM IVIACHBIX U3 IPOILIOH IJIaBbI.

BcrioMunM, uto vowels3 . py onpeaenseT CICOK YHUKAJIbHBIX IIACHBIX,
HaliJIeHHBIX B cy1oBe. [IpescTaBbTe, 9TO HYKHO 10PabOTATH IPOTPAMMY, YTOOBI
OHa cOoO06MmaIa, CKOIBKO pa3 Kax/jas IJIacHasi OOHApYKEHa B CIOBE.

BoT xox 13 IaBeI 2, KOTOPBIH 110 33JaHHOMY CJIOBY BBIBOAUT CIIHCOK
YHUKQJIbHBIX ITACHBIX.

@00 vowels3.py - /Users/Paul/Desktop/_NewBook/ch02/vowels3.py (3.4.3)

vowels = ['a’', 'e', 'i', 'o', 'u']

word = input(“Provide a word to search for vowels: ")
3mo nporpaMMa ——> found = [] _
wvowels3.py» for letter in word:
Komopad BbBOGUM if letter in vowels:
cnucok TAGCHbIX, if letter not in found:
HaullgeHHbix found.append(letter)
5 CAGBE, 5€3 for vowel in found:
ToBMOPOB. | print(vowel)

Ln: 11|Col: 0|

BcrmomamTe, Kak MbI 3anyckanu 3Ty nporpammy B IDLE neckonabko pas.

®0e Python 3.4.3 Shell
>>> RESTART
>>>

Provide a word to search for vowels: Milliways
i
a
>>> RESTART

>>>
Provide a word to search for vowels: Hitch-hiker
i
e
>>> RESTART

>>>

Provide a word to search for vowels: Galaxy
a

>>> RESTART

>>>

Provl:i.de a word to search for vowels: Sky
>>>

Ln: 21/Col: 4|
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CmpykmypupoeaHHbIe OaHHbIe

Kak 3decb moxem nomoub croBapb?

4 He noHan. TTporpamma «vowels3.py»
paboTaeT HOPMAnbHO, 3a4emM YUHUTL TO,
YTO He CNIOMAHO?

Mbi HEe YMHMM.

ITporpamma vowels3.py JeJaeT TO, YTO JOJKHA
JleJ1aTh, U UCIIOIb30BaHUeE CIIMCKA B 3TOU BepCcun
IIPOTPaMMbI BIIOJIHE OIIPAB/IAHHO.

OjHAKO MpeJICTaBbTE, YTO HY;KHO HE TOTBKO
[IEPEYNCIUTD IACHBIE B JIIOOOM CJIOBE,

HO M COOOIUTD YaCTOTYy UX HosiBjaeHus1. Yo,
€CJIN HYKHO Y3HATh, CKOJIBKO pa3 Kax/Jasl IIacHast
HOSIBJISIETCSI B CJIOBE?

Ecau BbI YK€ IIPpEACTAaBUJIN 3a/1a9y, TO BaM
IIOHATHO, 4YTO CAEJIATb 3TO C UCITIOJIb3OBAHMEM
CITCKOB HECKOJIBKO caokHee. Ho ecan
HNCIIOJIb30BATDh CJIOBAPH — BCE€ CTAHOBUTCS ITPOIIE.

JapaiiTe paccMOTPUM Ha CJIEAYIOMMUX CTPAHUIAX
BO3MOKHOCTD UCIIOJIb30BAHUS CJIOBAPS

B IIpOrpaMMe ITOMCKA IVIACHBIX, YTOODI BBIITOJTHUTD
HOBOE TpeGOBAHME.

dMe HE

[Ayntie onpectt

° 9T0 TONLKO A CYMTal, YTO CIIOBO «CJIOBapb» — CTPaHHOE 0603HaYeHUe TOro, YTO U3HaYanNbHO ABMsAETCA TabnuLeir?

[ ]
O ® He Tonbko Bbl. CrioBo «cnoBapby (dictionary) ncnonb3ayetcs B AokymeHTauum Python. ®aktuyeckn 60NbLUMHCTBO MPOrPaMMUCTOB
Python ucnonbayiot 6onee kopoTkoe HasBaHue «dict». B npocTeniuelt popme cnosapb — 310 Tabnuua ¢ 4BYMS KOMOHKaMW
11 IPON3BOIbHBIM KONIMYECTBOM CTPOK.
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Kakast yacmoma, KeHHem?

Buibop cmpykmypul daHHbix dns nodcuema yacmombl

knrou Ne4 | | o6bekt

IIpeobpasyem nporpammy vowels3.py Tak, YTOOLI OHA ITOJACUYUTHIBATA
KOJIMYECTBO MOABIEHUHN KaK/[OM INIACHOM B 33JJAHHOM CJIOBE, OIIPEJEIAs UX Krtoy Nel

g
§

4acToTYy. HpoaHaJII/IBI/IpyeM, YTO MbI CO6I/IpaeMCH OJYYUTH HA BBIXO/JIE. krou Ne3
i knrou Ne2 |  o6vekt

DaHo CAOBO «hitchhiRer», 39€cb
\(o,3o.\-la. YaCmoma nosBA€HUS Crosapn
KaXogoll u3 TAacHbX, Komopyo |

Ham HyKHO ToAYHUME

a 0

|

e 1 |
i 2 3
|
0 =
[AacHbE — o L
5 Aesoll u 0 : aCmoma. Ux

KoAoHKE. noS{BAeHEJ.S{ -
\J : o B NpaBoU.

DTOT HAGPOCOK TOYHO OTPAKAET, KAK UHTEPIPETATOP BOCIPUHUMAET CJIOBAPH.
ITormpo6yem BMeCTO crucKa (Kak B caydae vowels3 . py) UCIONIb30BATD IS
XPaHCHUA HaﬁﬂeHHbIX IJIaCHBIX CJIOBAPb. KO]IJICKLII/IIO HaﬁﬂeHHbIX INIaCHBIX CHOBA
HAa30BEM fOUl’]d, HO MHUINAJIU3NPYEM HE ITyCTbIM CIIMCKOM, a ITIYCTBIM CJIOBApPEM.

Kax 06b14H0, MO3KCIIEpUMEHTHUPYEM B KOHCOJIM U BBIICHUM, YTO HYKHO C/I€/1aTh,
Ipex/e YeM BHOCUTh UBMEHEHUS B KOJl vowels3 . py. UToObI cO3/aTh MycTOM
CJI0Bapb, IPUCBONTE { } IEPEMEHHO.

>>> found = {}

PurypHhie ck,
>>> found — ngcr?wza CA;B:;];J' obo3HaYaiom
{}

3adukcupyeM TOT AKT, UTO IIOKA HE HAMIEHA HU O/IHA IVTACHASI, CO3/AB IS
KaKJIOM CBOIO 3aIIMCh M aCCOIUMPOBAB KJIIOUM C HYJIEBbIMU 3HaueHUAMU. Poib
KJIIOUEH OYAyT UIPATh CAMU IJIACHBIE.

>>> found['a'] 0

>>> found['e'] 0 Mo

>>> found['i'] 0 UHUUUaAURUPOBaAU
>>> found['o'] 0 BCE cYemyuku
>>> found['u'] = 0 FaacHbx

3HaYeHuem O.

>>> found / Ommembme, Ymo
{'o': 0, '"u': 0, 'a': 0, 'i': 0, 'e': 0} Nopsigok co3gaHus

3anuced
Tertepb HaM HY’)KHO HAITHU IJIACHDBIE B 33JJAHHOM CJIOBE 1 U3BMEHUTD He coxpaHuacg
(Ho oH u He BaxeH]
COOTBETCTBYIONIHE CYETUNKH. .
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W3menenue cuemyuxa

IIpexe yem ymryOuThCS B KOA, U3MEHSIOINI CUETYUKY, PACCMOTPHM,
KaK BBIVIUT c0Bapb found B IaMATU ITOCJI€ €0 MHUITUIN3AIIN.

CmpykmypupoeaHHbIe OaHHbIe

knrou Ne4

knrou Nel

06bekT

krrou Ne3

06bekT

knroy Ne2

1
i

c

found @=————=>>

[}

—_——
-

117
“l =

()

06bekT

&
Y
3

N

Bce 3HaYeHug
CHaYaAa

Korzma Bce cueTunkm ycra"oseHs! B 0, He cOCTaBIsgEeT TpyAa
YBEJIMYUTD JIIOO0OU U3 HUX IIpU HeoOoxoaumocTu. Hanpumep, BOT kak

Cnosapb

YcmaHoBAEHH B O,

MOJKHO YBEJIMYUTH CYETUUK YACTOTHI TOSABIECHUS ‘e’ . Bee
3HaleHug
PaBHbI O,
>>> found 2
{'o': 0, 'u': 0, 'a': 0, 'i': 0, 'e': 0}
>>> found['e'] = found['e'] + 1 = “BeAuNUsaem cyemuu,
o~ acc ’
S>> f d oUUUpoBaHHLIL
ound C KaoYom ‘e,
{'o': 0, '"i': 0, 'a': 0, 'u': 0, 'e': 1} <—\
CAoBapb UZMEHUACH.
3HaueHue,
accouuuposattoe ¢ «€>
=T gBeAUHU.AOCb.
(o &[0 |
[ u I 0
found @=————=>> a l 0
i {0
(e >
Ko, BpIIeICHHBIN HA KAPTHHKE, pa00TAET, HO IPUXOAUTCS IOBTOPSITD
found[‘e’] cobeux cTopoH OT oneparopa npucsausanus. [Tlocmorpum,
MO>KHO JIM 3aIICATh 3Ty OIlePalldIio Kopode (Ha CJIeAyIoIel CTPAHULIE).
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lnroc paeHo

O6roBneHue cuemyuka yacmomel, Bepcus 2.0

HeobxoanmocTts nopropsath found [ ‘e’ ] ¢ 06eUX CTOPOH OT ollepaTopa

knrou Ne4 | | o6bekt

npucBanBaHusA (=) OBICTPO yTomiseT, ogHako Python nogjep:xusaer Krtoy Nel

CXOXKUUI oneparTop +=, KOTOprfI BBIIIOJIHAET TO K€ CaMO€, HO 3aII1Chb

)
3)||la

knrou Ne3
oJay4yaeTcs 601ee KOpOTKOM.
knrou Ne2 | | o6vext
YseauveHue
>>> found['e'] += 1 < — cYemyuka ‘e’ Cnosapb
>>> found (ewe paj).

{'o': 0, '"i': 0, 'a': 0, 'u': 0, 'e': Z}R
CAqu.pb CHoBa.
u3zmeHuacs.
K ,I[aHHOMy MOMeHTy 3HA4YE€HUE, aCCOI_II/II/IpOBaHHOC C KJIIo4YoM ‘e’ ,
6]':>IJ'IO YBCJII/I‘ICHO y>1<e ABAXK/bI, HOSTOMY Ter[epb CJlOBapb BBIIVIA/IUT TaK.

found @=—> L_d—__j_)l——a_

baarogaps onepamopy +=
3HaYeHue, dccColuUuposaHHoe
C kaoYom ‘€', yseauluaoch

ewe pas.
SMoe HE

[Aynhie poripoctt
B ° Umeetcs nu B Python onepatop ++? B ° EcTb v yAOGHbIN CNUCOK onepaTopoB?
O ® Her... Takas BOT HEMPUATHOCTb. ECIK Bbl MOKMOHHWK O ® [a. MocmoTpuTe Ha https://docs.python.org/3/reference/
onepaTopa MHKPEMEHTa ++, MMEIOLLErocs B ApYriX A3bikax lexical_analysis.html#operators. Mogpo6Hoe onucaxne
nporpamMmMu1poBaHKs, BaMm NpUaeTCs UCNosb3oBaTh += BMECTO VX NCMOMb30BAHMSA CO BCTPOBHHBIMY TMNam AaHO
Hero. Tak e 0BCTONT AENO C ONepaTopoM AekpeMeHTa (——) : Ha https://docs.python.org/3/library/stdtypes.html.

B Python ero HeT. Mcnonb3yitte —=.
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Mmepauuu no 3anucsam B CA0BapsX

Tenepb BbI 3HACTE, KaK MTHUITNAJIN3NPOBATDH CJIOBAPb HYJIEBBIMU
3HAYCHUAMU U KaK U3BMCHATDH 3HAUYECHUSI B CJIOBAPE 110 KJIIOTY. MbI mouTu
roTOBbI UIBMCHUTD IIPOTPAMMY vowels3. Py, 4TOOBI OHA CUMTAIA
JaCTOTY ITOABJICHUA Kaxa[of/i 13 IVTACHbIX B CJIOBE. OILHaKO Inpexac
IIOCMOTPHMM, KaK BBIIIOJHATD UTECPALIMU I10 CJIOBAPIO. HOCKOJII)KY

CJI0BApHU OIIEPUPYIOT JTAHHbBIMU, HAM HYKEH CII0C00 BbIBO/JA JaHHDbIX
Ha 9KpaH.

Bb1 Mo oiymMaTh, 9YTO JOCTATOYHO BOCIIOIb30BATLCA NUKIOM for,
OJIHAKO B 3TOM CJIy4ae BO3MOKHbBI HEIIPE/ICKA3YEMbIE PE3YIbLTATHI.

BhinoAHseEM umepauul /;? for kv in found:

no 3anucsm B cAoBap€ Print (kv)
obblYHbIM CNOCOBOM,
ucnoAbYd uuka «for».
Vivg «Rv» BbspaHo kak
cokpaweHue om «kRey/
value» (kawo4/
HaueHue), Ho BoobWe
MoXHo ucnoAbgoBa.mb )
Alobo€ UM nepeMeHHoU..

O s O

CmpykmypupoeaHHbIe OaHHbIe

knrou Ne4

knrou Nel | | o6bekr

kntou Ne3 | | obbexr

knrou Ne2 06beKT

&
gt
3

Cnosapb

Vimepayuu. BbinoAHsiomcs,
Ho BbBogumcs He mo,
< UYmo Mbl oXugaau. Kyge
N\ geauch nochumo.HHble
Ya.cmomhi? Ha Bbixoge
moAkko kKatoUu..

34ecb YTO-TO He Tak
¢ BbIBOAOM. Knroum BbIBOAATCA,
a ACCOLMUPOBAHHBIE C HUMMU
3HaYeHUs — HeT. Kyaa oHu
noaesanuch?

MepeBepHUTE CTpaHMLYy,
uTo6bl Y3HATh, UTO
MPOM30LIIO CO 3HAYEHUSMM.

Bbl 34ecb » 143



k u found[k]

Mmepauuu N0 KAHOYAM U 3HaYEeHUAM

knrou Ne4 | | o6bekt
Breinosisas UTEPAIUU 1O CJIOBAPIO B ITUKJIE for, UHTEPHPETATOP

g
§

06pabaTBIBAET TOJBKO KJIIOUM. knrou Nel

knrou Ne3

)
t

Yroo6bl IIOJIYIUTDH L[OCTYH K aCCOOMUPOBAHHDBIM 3HAYCHUAM, HY}KHO

IIOMECTHUTD KAXKIbIN KJII0Y B KBaJPATHbIC CKOOKH U UCIIOJb30BATh €TI0 krrou Ne2

8
&
3

BMECTE C UMEHEM CIIOBAPAI.
Cnosapb
Bepcusa nuxiia, KOTOPbIA 5TO BBIIOIHSAET, TOKa3aHa Hibke. Terepnb

O6pa6aTbIBaIOTC${ HE€ TOJIBKO KJIIOYM, HO U CBA3AaHHbIC C HUMM 3HAYCHM .
MbI HEMHOI'O U3MEHUIN KO/JZ, 4TOObI HOJYIUTDb JOCTYIl K JTadHHDbIM
1 KJI109aM BHYTPU IUKJIA for.

BrImtosiHAg nTepauy no napam K104,/ 3HadeHne, kI for
NPUCBANBAET KJII0Y TEKYICH 3alI1CU IEPEMEHHOM Kk, a 3aTeM JIsd
JIOCTYIIA K 3Ha4eHuIo ucrondyercs found[k]. Kpome Toro, Mol nepementuo <k
BBIBOJIM JIaHHBbIE B O0JI€e JIPyKeCTBEHHOU opMe, niepejaBas ooe np egcmd-Bl%eH‘u_g ’;AQAJI
CTPOKH B BbI30B (PYHKITUU print. a «foundfR]» CC'DIAIZ-;;\CS[

Ha a.ccou,uupoBd.HHoe
C KaioYom 3Ha.HeHU.e.

>>> for k in found: \/\/

print(k, 'was found', found[k], 'time(s).')

V[CT)OAbgUeM

was found 0 time(s).
was found 0 time (s). Tenepb KaoUu U 3HadeHud
was found 0 time (S) < ospd.sa.mblBa.lomcﬂ uukaoM

i U omobpaXatomes Ha 3kpaHe.
was found 0 time(s).

was found 2 time(s).

O & ® O

Eciu Bbl BBITOJIHSIIN BCE INPpHUMEPBI B KOHCOJI >>>,a BbIBO/] OTJIMYAECTCSI

OT HAIIE€To, HE 6eCOKONTECD: HUHTEPHIPETATOP XPAHUT 3alIMCH B CJIOBAPSIX

HEC B IIOPsAJKE ,I[O6aBJ'I€HI/IH M HE Ja€T HUKAK1X FapaHTI/Iﬁ OTHOCHUTEJIbHO
MOpAAKa UX CICTOBAHUSI. Ecan IMOPAAOK BbIBO/JA Y BAC OTIMYACTCSI OT HAIIETO,
B 3TOM HeT Huuero mtoxoro. Camoe INIaBHOE, 9TO JaHHbIC IIPABUJIBHO
COXPaHCHBbI B CJIOBAPE, 1 HA 3TOM BCE.

IIpenpraymmii UK, 6e3ycaosno, padboraer. OJHAKO €CTh €LIe ABE JETAIM,
KOTOPBbIE HY)XHO IIPOPadOTATh.

Bo-miepBbIX, 6b110 GBI HEILIOXO, €CJIU Obl HOPSITOK BBIBOJA ObUI IMEHHO a, €,
i, 0, u, a He CayJalHbINA.

Bo-BTOPBIX, XOTS 3TOT UK PA0OTAET, TAKOH CIIOCOO UTEPALIHI 10 CIOBAPSIM —
HE CaMbIi yIOOHBIH, 60JIBIIMHCTBO MporpaMmuctos Python numyT kox nnauve.

ITocse kpaTkoro 0630pa paccMOTpUM 0ba 3aMeYaHUs IO POOHEE.
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CroBapu: ymo mbl yxe 3Haem

Bot uTo MbI y3Hanu o crosapax B Python.

CmpykmypupoeaHHbie 0aHHbIe

% KOHTPOJNbHbIA CIUCOK

CrnoBapu MOXHO CHMTaTh KONMEKUMen 3anncen,
kaxzas 13 KOTOpbIX COAEPKUT ABa cTonobua. MepBbiii
ctonbel, — Knkou, BTOPOi — 3HaYeHHUe.

®  Kaxpgas 3anuck — 9T0 mapa Knou/3HaueHue,
11 B COBapb MOXHO A00aBNTb NPOKU3BONbHOE
KOnn4ecTBO Takux nap. MogobHo crinckam, criosapy
Mno3BONStOT 406aBNSATh UMK YAaNsATh 3HAYEHNS!
Mo Heob6XoANMOCTH.

= CrioBapb B koge Nerko 3aMeTuTb: OH 3aKmtoyeH
B (UrypHble CkoBKM, kaxaas napa Kro4/3HadeHue
OTAENeHa OT NOCNeAYIOLLE 3anATOM, a KaxablA Ko
OTAEMNEH OT 3HAYEeHUS! IBOETOUMEM.

[Nopsimok BCTaBKM He MOAAEPK1BAETCS CIIOBapSMM.
Mopsinok fo6aBneHust 3anucei B CnoBapb He UMeeT
HUYEero oBLLETO C MOPSAKOM WX XpaHeHus.

D,J'IFI A0CTyna K AaHHbIM B CITOBape UCMONb3yHTCA
KBagpaTHble CKOOKM, Mexnay KoTopbIMK
NoMeLLaeTCa KIou.

Lnkn for moxeT paboTaTth O crioBapeM. B kaxaoii
nTepaLmu Koy NpucBanBaeTcs nepemMeHHom

LMKra, KOTOpYH MOXHO MCMONb30BaTh 415 4OCTyna
K LaHHbIM.

Mensem nopsadok BbiBoda 3anuceil u3 croBaps

MpbI XOTeu ObI BBIBECTH IVIACHBIE B IIUKJIE fOr B HopsajKe a, e, 1, o, u,

a He cayJaiinbIiM o6pazoM. B Python crenaTth 3T0 0ueHs pocTto, daarogaps
BcTpoeHHOU QyHKInH sorted. IIpocTro nepenatite cioBapsb B (pyHKIIUIO
sorted BHyTpu nuKiIa for, 9YTOOBI OJIy4UTh BBIBOJ, B ajl(paBI/ITHOM OpsAKe.

>>> for k in sorted(found) :

print(k, 'was found',k\found[k], 'time(s).')

was found 0 time(s).
was found 2 time(s).
was found 0 time(s).
was found 0 time(s).
was found 0 time(s).

& 0O 0D W

Hesoabwoe uzmeHeHue B yukae u...
BC€ NoAyHuAock. BarasHume: b
omcopmupoBd.H B aAgaBUMHoM Nopsgke.

ITO NePBBIN U3 JIBYX IYHKTOB. Teneps HayunMcst IOJXOTY, npeonoumumessHomy
JUIs1 GOJIBIIMHCTBA IIPOTPAMMUCTOB Python (IMox01, OMMCAHHBIN HA 3TOU
CTpaHUIlE, TAaKXKE YACTO UCIOIb3yETCs, U €r0 HyKHO 3HATD).
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Memoad idiom

Wmepauuu no croBapsam ¢ ucnoab3oBanuem items

Mbuzr BHCJIN, 9TO UTE€PANNHN 110 3aIIMCIM B CJIOBAPE MOJKHO PEAIN30BATDb TAK.

>>> for k in sorted(found) :

print(k, 'was found', found[k], 'time(s).')

was found 0 time(s).
was found 2 time(s).
was found 0 time(s).
was found 0 time(s).
was found 0 time(s).

2 0 0w

Kax u criricku, croBapu o61a5ai0T HAGOPOM BCTPOEHHBIX METOJIOB, U OJHH

13 9THUX METO/OB — 1tems — BO3BpaIlaeT CIHCOK [1ap K104,/ 3HaYeHUe.
Hcnonbp3oBanue items B 1ukie for — HanGoree NPeAnoYTUTEIbHBIN CII0C06
UTepaIuii 110 CI0BAPSIM, IOTOMY YTO B JAHHOM CJIydae ¥ KJII04, % 3HAaYCHHE
SIBJISTIIOTCS IIEPEMEHHBIMU I[HKJIA, KOTOPBIE CPa3y FOTOBBI K MCIIOIb30BAHHUIO.
PCBYJIBTI/IPYIOI_[II/Iﬁ KO/, HpOH.[C BBIIVIAJNT M JIETYE YUTAECTCSA.

BoT 3KBUBAJICHT IPEABLAYIIETO KOAA, B KOTOPOM HCIIOJIB3YeTCs 1tems.
OO6parure BHUMaHUE: UCIIOIb3YIOTCS d6¢ IepeMeHHble ukia (k U V), 1 MbI BCe

ele UCnob3yeM PyHKIUIO sorted i ypaBaeHnus MOPAKOM BbIBOJA. Vicrioab3yemcs
-Me-mog «items»
/ cAcBapS
«found.».
>>> for k, v in sorted(found.items()) :
Memog «items» : ' 1 145 '
BoRBpaUsaem print(k, 'was found', v, 'time(s).')
gBe
nepemetHbie a was found 0 time(s).
uukaa. e was found 2 time(s). . «
. . e Topse
i was found 0 time(s). BLIBOOC ~Ho amom kog
o was found 0 time(s). mom Xe, Ymo Topa3go npowe
B usB n'pol.uAblU. Yumame,
u was found 0 time(s). pa3-

dMe HE

[Aynhie potipocht

[}
B ° TMoyemy BO BTOPOM LiMKIe CHOBa UCMOJIb30BaHa (PyHKUMA sorted? B nepBoM LMKNE Mbl yKe OTCOPTUPOBanu CroBapb

B HY)XHOM NopsJKe, pa3Be 3TO He 03Ha4aeT, YTo ero 6onbLue He HyXXHO COPTUPOBaTL?

e
O ® He coBceM. OyHkumMs sorted He MeHsieT NOpsAoK CrefoBaHIs 3anuceil B caMoii CTPYKTYpe faHHbIX, a NpocTo BO3BpaLlaeT
OTCOPTMPOBAHHYHK KOMuio. B aTOM criyyae — konuto criosapst found, B KOTOPOI Napbl Kiioy/3HaueHne 0TCOpPTMPOBaHbI MO Kroyam
B andasuTHOM nopsiake (0T A fo Z). MopsAoK B UCXOAHOM CrIoBape He MEHSIETCS, NOTOMY Mbl JOMKHbI BbINOMHATL COPTUPOBKY Kaxblid

pas, koraa xoTum obpabaTtbiBaTh Napbl KIY/3Ha4eHNe B KAKOM-TO ONpeAeneHHOM NopsiaKe.
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CmpykmypupoeaHHbie 0aHHbIe

MariuTuku agnsa nogcyeTra 4aCTOTbl

Mocne 3KCNepUMeHTOB B KOHCOMMN NMPULLIO BPEMS BHECTW N3MEHEHNA
B nporpammy vowels3.py. BHU3y NpefAcTaBneHbl OTPbIBKM KO, KOTOPble
MOTyT BaM NpUroanTbCs. Balwa 3agauya — pacctaButb GparMeHTbl Koga Tak,
UTOGbI MONYUNTb JENCTBYIOLLYIO NPOrpamMmMy, NOACUNTBIBAIOLLYIO YaCTOTY
MCNOJIb30BaHUA KaXJO0W 13 rNacHbIX BO BBEJEHHOM CJIOBE.

vowels = ['a', 'e', 'i', 'o', 'u'l]

word = input ("Provide a word to search for vowels: ")

Onpegeaume,

kakol MarHumuk __/9 ............................................................
goAXeH f:blmb

B kaXgou

Uy Mycmbix cmpok,
ymoshl MoAy4Usach

npoTpaMMa
«vowels"hp\j’ T
for letter in word:
if letter in vowels:
for in sorted( )
print ( , 'was found', , 'time(s).")
‘fOund[,a'] =0 found
ound['e'] = o
found = {} .
Kyge ux Bce :ound['l'] =0
cmum? ugsme cundl'o!] = 0
nomMe % fOund[' B
EHUMATE ABHbE found[letter] u'] =0
He Bce amu
MarHumuku HyXHbL k. v found.items ()
14
e ]

MomecTVB MarHUTUKK TyAa, rae, o Ballemy MHEHWIO, OHU [OJIXKHbI ObITb,
nepenauTe B oKHO pefakTupoBaHuda IDLE, coxpaHute nporpammy vowels3.py
c UMeHem vowels4 . py 1 BHecuTe HeoO6XoAUMbIE N3MEHEHNA.
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CKOJIbKO 2/1aCHbIX

PeweHue 3agaun nogcueTa 4acTOTH

Mocne SKCNEePMMEHTOB B KOHCOJZIM NPpULWINO BpeMA BHECTUN N3SMEHEHUNA

B nporpammy vowels3. py. Bbl 4OMKHbI bl PAaCNONOXUTb MarHUTUKN
TaK, YToObl MONYUNTb JECTBYIOLLYIO MPOrpamMmmy, MOACUNTHIBAIOLLYIO YacTOTY
MCMOMb30BaHMWSA KaXKAoW 13 racHbiX BO BBEEHHOM C/IOBe.

PazmecTB MarHMTUKM MO CBOMM MeCTaM, Bbl JOMKHbI 6blIM NeperMeHoBaTb
nporpammy vowels3.py B vowelsd.py n BHeCTU Heobxopmmble

M3MEeHEHUA B HOBYIO BEPCUIO MPOrpamMmbl. 3mo
NporpamMma
«Vowelslt.pys.
vowels = ['a', 'e', 'i', 'o', 'u']
Coggd-mb ngcmoﬂ word = input ("Provide a word to search for vowels: ")
cAoBapb. \
| found = {} ' .......................
1211 =0 o
VHuUUa AURUPOBah found['a'] 0
found['e'] =0 [ . ...
HyAsIMu 3Hd.\ieHU.ﬂ, .
found['i'] =0
accouyuupoBaHHLIE found['o'] = 0 | Yse
€ kaXghiM U3 kawouel. B AUNUME 3HaYeHue
found['u'] = 0 «found [letter]»
............................................................ Ha. eguHuuy,

for letter in word:

if letter in vowels:
found[letter] += 1

Tak kak
g yukae «for»
ucnoablyemcd

memog «items», _/fo_? o orrent found. items () . B',b|3Bd.mb Memog
Mbl gOA)KHH 4 . «ltems» CAOBG.PS
onpegeAumbs gge k «found», Umoski
ne'peMeHHb‘e print ( 'was found', v "time(s).") NoAyYums

yukaa: «R» — 9Ad gocmyn
AS 2HaveHul. 3anucu
9ad 3 Kaod u 3HayeHue C gaHHkIMU

u.cnoAbgglomcsl gAf ° e
BbIBOgGC- coobu,eHuu.

umepauyud.

| found '
MU MarHumuku
He HydXHb. >

| [1 '

found =
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CmpykmypupoeaHHble OaHHbIe

— ]DogHaH Noe3AKa

Tenepb 3anycTum vowels4 . py. BbibpaB okHo pegakTtopa IDLE, HaxmuTte F5, 4to6bl yBUAETD
pe3ynbTaThbl BbINOMHEHUS:

® @® vowels4.py - /Users/Paul/Desktop/_NewBook/ch02/vowelsd.py (3.4.3)

vowels = ['a’, 'e', 'i', 'o', 'u']
word = input("Provide a word to search for vowels: ")

Kog
«vowelstpy». — found = {}
found['a’'] = 0
found['e'] = 0
found['i'] = 0
Mbl BhmoAHUAU ko9 ioung[ L iR g
mpu pa3cs Ymoshl ound[ u ] =
ysegumecs B €To for letter in word:
po,somocnoc:os\-locmu. 1f letter in vowels:

found[letter] += 1

for k, v in sorted(found.items()):

, print(k, 'was found', v, 'time(s).') t
08 N Python 3.4.3 Shell
>>> RESTART

>>>

Provide a word to search for vowels: hitch-hiker ‘
was found 0 time(s). \
was found 1 time(s).

was found 2 time(s).

was found 0 time(s).

was found 0 time(s).

>>> RESTART
>>>

Provide a word to search for vowels: life, the univjearse, and everything
a was found 1 time(s).

E0HON

e was found 6 time(s). MU MpU. <«nonbimku.»
i was found 3 time(s). %— gaAu oXugaemkie

o was found 0 time(s). Peé3yabmamkl.

u was found 1 time(s).

>>> RESTART

>>>

Provide a word to search for vowels: sky
a was found 0 time(s).
e was found 0 time(s).
i was found 0 time(s).
o was found 0 time(s).
u was found 0 time(s).

MeHs Bce ycTpameaer.

Ho 3auem MHe 3HaTb, uTO
KaKWe-TO rracHbIe He 6bLnm
HalAaeHbI?
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Bbonbwe Hukakux

Hackonbko dunamuunbl cnoBapu?

IIporpamma vowels4 .py cOOOIIAET Pe3yabTAThI HOMCKA BCEX INIACHDBIX, JJAXKe OTCYTCTBYIOMINX

B cJIoBe. BO3MOKHO, B 9TOM HET HUYETO CTPAIIHOTO, HO IIPEJCTABLTE, YTO BaM HY’KHO M3MEHUTD
KOJI, YTOOBI BBIBOJUINCH TOJBKO PE3YJIBTATBI IJIsl Jeticmeumensio HaliJeHHbIX 3HAUE€HHI.
JlonycTuM, BBI HE XOTUTE BUAETb HUKAKUX coo0ImeHuil Tuma «found 0 time (s)».

Kak penmrs npobiemy?

(neaast sme!

*

Cnosapu Python — auHamumyeckume
CTPYKTYpbI, BEpHO? 3HAUUT, HYXHO NpPOCTO
YAQNUTb NATb CTPOK, KOTOpbIE UHULIMASIUIUPYHOT
CYETYUKM YaCTOTLI. TaK MbI MOACUUTACM TOSbKO
HalAeHHbIe rnacHsle, Aa?

Moxoxe, 3To MoXxeT cpaboTarb.

Cetiyac B Hauase nporpammel vowels4 . py
€CTh IATh CTPOK KOJIa, KOTOPBIE YCTAaHABINBAIOT
HAUAADHDLC HYJIEBBIE 3HAYEHUSI CYETINKOB
YaCTOTBI NOSIBICHUS IACHBIX. Ecmi Mb1 ybepem
3TU CTPOKH, MPOrpaMMa OYAET 3aIIChIBATD
TOJIKO YaCTOTbI HAUJIEHHBIX IVIACHBIX

1 UTHOPUPOBATH OCTAJIbHBIE.

aBaliTe onpooyem.

E «VowelsS.py»,
‘ U3 komopoll ygaseH

Kog uHuuuaAuzayuu.

@ [ ] vowels5.py - /Users/Paul/Desktop/_NewBook/ch03/vowels5.py (3.4.3)

Coxpanure Kof,
vowels4.py B (aiize
c uMeHeM vowelsh.
py. 3aTem ypanure
IATH CTPOK KO/
UHUMaIu3anuu. Bamre
okHO pegakTopa IDLE

JAOJIZKHO BBIIVIAAETD TAaK:

e IO | e |

vowels = ['a’', 'e', 'i', 'o', 'u']

word = input("Provide a word to search for vowels: ")
found = {}
letter in word:

letter in vowels:
found[letter] += 1

k, v in sorted(found.items()):
print(k, 'was found', v, 'time(s).’')
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OaHHbIe

=0

— ”Foéﬂaﬂ NoeBAKAa

Bbl yke 3HaeTe, 4To genatb. Ybeautech, 4to nporpamma vowe1s5 . py OTKPbITa B OKHE pefjaktopa
IDLE, a 3aTem Haxmute F5, 4ToObl 3anycTuTb nporpammy. Bel yBuamTte coobuieHne 06 owwmbke
BPEMEHM BbINONTHEHMS.

@ [ ] Python 3.4.3 Shell

>>> - ==== RESTART =
>>>
Provide a word to search for vowels: hitchhiker
Traceback (most recent call last):
File "/Users/Paul/Desktop/_NewBook/ch03/vowels5.py", line 9, in <module>
found[letter] += 1
KeyError: 'i'

p>>

Ln: 11/Col: 0

OyeBUAHO, YTO yHaneHue NaTM CTPOK MHMLManu3auu — nnoxas nges. Ho 4to BbI3Bano owmbky?
3mo P80 Cnosapu Python MoryT pacTu AuHaMu4ecku, NOSTOMY 3TOT KOA He A0/KeH 3aBepLuaThCs aBapuiHo,
we 39 HO owwubka Hanuuo. Moyemy oHa BO3HMKNA?

Katouu B croBapsx doaxHbl Gbimb uHuYUanU3uPOBAHDI

——
Yianenue Kojja MHUITMAIU3AIUIHI ITPUBEJIO K OIIMOKE BPEMEHU BLIITIOTHEHUS ,AJ\;I
KeyError, KOTopas BO3HUKAET IIPH HOMbITKE MOJyYUTh JOCTYII
K 3HAUEHUIO 10 HECYIECTBYIoIEeMy Kmouy. [IoCKoIbKy KIII0Y OTCYyTCTBYET, YMHI/Ik@B
aCCOIMMPOBAHHOE C HUM 3HAUEHHE TAKKE OTCYTCTBYET, U MBI IIOJTydaeM
OILIUOKY.

AnbTepHaTVBHOE pelleHne

O3HavaeT JIM 3TO, YTO MBI JOJDKHBI BEPHYTD KO MHUIAIN3anun? B xoHie npo6nembl 3aknoyaeTca
KOHIIOB, 3TO BCETO JIMIIb IIATh 6€3BpeHBIX cTpouek. KoHeuHo, MOXHO Tak B 06paboTKe UCKNOUEHUA

BpemMeHN BbIMNOJIHEHNA

IIOCTYIIUTD, HO JaBaliTe CHaYaIa IIOJyMAEM.
(B Hawem npumepe

IIpencraBbre, YTO BMECTO HATH HaM HYKHBI TBICSYN CYETYMKOB YACTOTBI «KeyError»). Mbl 06cyanm
(rwm 6osbe). Hu ¢ Toro Hu ¢ cero HaM IPHUIETCS HAITUCATD 0YeHb MH020 cnoco6bl 06paboTKy
KOZla MTHUIMIN3anuy. Mbl MOKeM «aBTOMATHU3UPOBATL> MHUITHAIN3ALIIIO ncknoyeHnii B Python

C IIOMOIIBIO IIUKJIA, HO MO-TIPEKHEMY TOJIKHBI CO3/IaTh orpOMan‘/’I CJIOBapb HEMHOrO No3Xe, a NoKa

¢ GOJIBIIIM KOJIMYECTBOM 3AIIMCEH, MHOTHE U3 KOTOPBIX HaM HE MIOHAZ00TCS. HabepuTech TepneHuA.

Ecin 661 TOJIBKO OBLI CIIOCOO CO3/IaHMS AP KJII0Y,/3HAUEHUs! «Ha JIETY»,
IIOTOMY YTO OH HaM HY>K€H.

WMHTepecHo, onepatop «in»
pa6oTaeT co cnosapsmm?

Xopouwun Bonpoc.

Bniepsble MBI BCTPETWIM 1n, KOTJa TPOBEPSIN
HaJIu4ue 3HaYyeHUs B coucke. Bo3aMoxHoO,
in co CJIOBAPSIMU TOXKE pa60TaeT?

JlaBaiiTe Ho3KCIIEpUMEHTUPYEM B KOHCOJIH.
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llpoesepka c in

Npedomepawenue omubok KeyError Bo Bpems
BbINOAHEHUS o et | (afvers

knrou Nel

g
§

Kak u B cirygae co cnuckamu, onepaTop in mossosgeT NpoBEePUTh HATNUYNE
KJII0Ya B CJIOBape; B 3aBUCUMOCTH OT PE3yJIbTaTa MOUCKA HHTEPIIPETATOP
BepHeT True miu False.

knrou Ne3

)
i

knrou Ne2

8
&
3

ITorrpo6yem nCroab30BaTh 3TO, YTOOLI N36€KaTh UCKIIoUYeHNA KeyError, Cnosaps
IIOTOMY YTO OY€Hb HEIIPUATHO, KOTA KOJ| BAPYT IIPEKPAIIaeT paboTy
M IOSIBJISIETCS COOOIEHEe 00 OIOKE.

Jlna geMoHCTpaInuu co3faauM caoBapb fruits, a 3aTeM UCIOIb3yeM OIlepPaTop
in, 9TO6GBI N36€)KATH OMMOKU KeyError npu o6paieHuy K HeCyIeCTBYIOMeMy
kmody. CHauasIa co3faiuM MyCTOH CI0Baph; 3aTeM J00aBUM Iapy K104,/
3HAYEHHE, ACCOIUUPYIOILYIO K04 apples (1610Kku) co 3Hauyenuem 10.

ITocse aTOrO MCNOAB3yEM ONIEPATOP 1n, YTOOBI YOEAUTHCH, UTO KJII0Y apples
JE€MCTBUTEIBHO CYIECTBYET.

>>> fruits
{}

>>> fruits['apples'] = 10 Bee, kak My u oXugaau,

. 3HaYeHue cgg
>>> fruits e 3ato ¢ kaoton,
PU UCnoAbzoBaHuu

{'apples': 10} ON€pamopa. «in» gag Nposepku

- = C
oy apples R T=—— Hgltf,el::msosal-{ua KAloYa
>>>| akue owusku He NoSBUAUCK.

IIpexe yem caenaTb YTO-TO €lle, IOCMOTPHUM, KaK HUHTEPIPETATOP
XPaHUT B IaMATHU cJoBapb fruits.

KAl'Oq «q_Pple S»

fruits @=————=>> i d.'p'p|es [.—)l 10 ! &—— accoluuposaH
Co 3HaYeHuewm 10,

Mo HE

[Aynhie potipocht

e
B ° §1 noHsin u3 npumepa, uto Python ucnonbayet KOHCTaHTy True AN 0603HaYeHUs UCTUHBI? CyliecTBYeT U KOHCTaHTa
False # ecTb NK CMbICN UCMONb30BATL 3TH 3HAYEHUAA?

[ ]
O ¢ [la — Ha Bce Bonpocskl. Ecnv B nporpamMme Ha Python notpebyeTtcs ykasatb 6yneBo 3HaueHue, ucnonb3yinte True unn False.
OTO NpefonpeAeneHHble KOHCTaHTbI M JOMKHbI HAUMHATLCS € 3arnaBHoW 6ykBbl, nockomnbky true u false untepnpetatop byget
paccmaTpuBaTh kak UMeHa NepemMeHHbIX, a He ByneBbl 3Ha4eHus.
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CmpykmypupoeaHHbie 0aHHbIe

MpoBepka Bxoxdenus ¢ nomowbio in

Jlo6aBuM ele ojHy 3aIIUCh B CJI0Baph fruits — ¢ kIo4YoM bananas —

U IOCMOTPHUM, YTO U3 3TOTO NoJAyIuTCcsa. OJHAKO BMECTO IPSIMOTO
IpUCBAMBAHUS 3HAUEHMS K04y bananas (Kak B ciaydae ¢ apples),
IIOIIPOOYEM YBEIUIUTD ACCOIMUPOBAHHOE 3HAUEHHE Ha 1, €CJIM KJII0Y yxKe
uMeeTcs B caoBape fruits, uHave IPOCTO UHULIMAIIM3UPYEM bananas
3HaueHueM 1. Takoe moBeJeHIEe OUEHD PACIIPOCTPAHEHO, OCOOEHHO KOTAA
CJIOBAPb UCIOJIb3YETCS JISl HOACIETA YACTOTHI IIOSBICHUS 3HAUCHUI. JTa
JIOrKA IIOMOKeT HaM u3bexarb KeyError.

[apples p—>{ 10 |

B crenyiomem pparmenTe Koja onepaTop in COBMECTHO
C MHCTpyKIuel 1f npejoTspamaeT NoaBIeHNe KaKUX-T100 OMu60K
npu o6pameHnu K bananas.

frUitS @

>>> if 'bananas' in fruits:
fruits['bananas'] +=1
else:

knrou Ne4
kniou Nel
kntoy Ne3
kntou Ne2
Cnosapb

Do «bananass
— Kog BbinoAHsemcy,

< Tiposepsem npucymcmeue kaioYa

«bananas» B CAOBapE, U ecau oH
omcymcmayem, uHu.u,uo_Au3upgeM

. 3HaleHuem 1. Tak wmhl
fruits['bananas'] =1 <—_ npegomspawaenm nossacHue

«KeyError».
>>> fruits
{'bananas': 1, 'apples': 10}

L KaoY «bananass NoAyYuA

3HaYeHue 1.

Kop Bole n3meHsaeT coctosgHue caoBapd fruits B maMaTu
UHTEPIIPETATOPA, KAK IOKA3AHO 3/1€Ch.

Ecnv Bbl 3HaKOMbI C TepHaPHbIM
onepaTtopom? : 13 Apyrux
A3bIKOB MPOrPaMMIpPOBaHMS,

(appes $—> 10 |
[bananas ¢—>{_ 1

fruits @ -

Tlocae BbinoAHEHUS koga.,
ospo.so.mblaa.toul,ero kaoM

«banana.s».

Kak 1 npeamnonaranocs, ciosapb fruits BeIpoC Ha OJHY Iapy
KJII0Y / 3HAaUYE€HUE, TEIEPDb KJII0Y bananas HHAITTAUIN3NPOBAH
3HaYeHUEeM 1. TO MPOUBOILIO IOTOMY, YTO YCJIOBHOE BBIPAKEHUE
B MHCTPYKIuu if BepHysno False (Ka04 He ObUT HaliIeH)

U BBIIIOJTHIJICSI BTOPOU 610K Koxa (BeTka else). ITocmoTpuM, 9To
IIOJIYYUTCS, €CJTU BBIIIOJTHUTB KOJ €1Iie Pas.

obpaTnTe BHUMaHWMe, uto Python
TOXe Nnoafep unBaeT NogobHbIN
onepaTtop. Bbl MoXeTe 3anncaTb

x = 10 if y > 3 else 20

1 MPUCBOUTb NEPEMEHHON X
3HayeHwue 10, ecnu y 6onblue
3,1 20 — B NPOTMBHOM

cnyyae. OaHaKko 60bWNHCTBO
nporpammmncToB Ha Python
npeanoYnTaT UCNONb30BaTh
MHcTpyKuuto if... else... koTopasn
npoluye yntaeTcsa.
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Ewe HeMHoO20

He 3a6biBaiime uHuyuanuzupoamb katod neped

knrou Ne4 | | o6bekt

UCnoAb30BaHuUEM

knrou Nel

g
§

Ecyin MBI BBITTOJHUM 3TOT KOJ CHOBA, 3HAUE€HHE, ACCOLIMUPOBAHHOE xrrou Ne3

&
i
3

C KTI0YOM bananas, YBeJIUYUTCS Ha 1, HIOTOMY UTO BBIIIOJHHUTCS BETKA 1f,

. Kkntou Ne2
TaK KaK KJII04Y bananas yKe CyIIeCTBYET B cioBape fruits.

&
S

Cnosapb

. apples $—>_10 |
fruits @ o - I
[bananas$—>[11 ] | <— 2o remoprers

BbINOAHEHUs Koga.

YT06bI BBITOJIHUTD KOJ cHOBa, Haskmure Cirl-P (B Mac) v Ali-P (B Linux,/Windows),
U1 BbI BEPHETECH K IIPEXK/I€ BBEJIEHHON NHCTPYKIINU (KJIaBUIIK co cTpeskamu B IDLE
He pa6oraior). He 3a6yabre dsascon HaxaTsb Enter, 4To0bI elie pas3 BBIIOJHUTH KOJ.

e .o e
>>> if k?ananas in fruits: Tenepb kawoY «bananas»
fruits['bananas'] += 1 << ecm 8 cacape, Nosmomy

alea) accoUuupoBaHHoe ¢ Hum
- 3HaYeHue yseauyumcs Ha 1 Kak
fruits['bananas'] =1 i
[ ] U B npeghigyuiem caydae, «if»
U «in» EmMecme npegomspaliaiom
es Fruite NosBaeHue uckaioYeHug

«KeyE >
{'bananas': 2, 'apples': 10} eyError».

L Mk YseAuYuAu Ha 1 3HaYeHue,

accoluupoBaHHoe ¢ «bananags.

ITockoybKy Tenepn BLIIOJHAETCA KOJ| B BeTKe 1f, 3HaueHue, CBsA3aHHOE
c bananas, yBeJIMIMBAETCS.

. [dpplei?_)[__dlo Tlocae BbMoAHEHUs
fruits @ > —e < Koga JHayeHue,
bananas i 2 accoyuuposattoe

¢ karoUoM «banana.s»,
BBeAU.\lquCb.

DTOT npHUeM MOIYYII HACTOJIBKO HIIMPOKOE PACIPOCTPAHEHHE, YTO
MHOTHE IpOrpaMMuCThI Ha Python cokpamaioT JaHHbIi KO, UHBEPTUPYSI
yciioBre. BMecTo 1n oHM HCIIOIB3YIOT IPOBEpPKy not in. 9To mo3BoJser
WHUIIIN3UPOBATh KO HAYaIbHBIM 3HaUeHHeM (0ObIYHO 0), €CIN KI0Y
He HalileH, a 3aTeM CPa3y BBIIOJIHUTb UHKPEMEHT.

MocmoTpum, kak paboTaeTr 3TOT MexXaHU3M.
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CmpykmypupoeaHHbie 0aHHbIe

3ameHa in Ha not in

knrou Ne4 | | obbekt

Kax MbI 1 rOBOpUJIM HA IPOIILION CTPAHUILIE, HAYHEM C TOTO, 4TO
OTpEJAKTUPYEM KOJI, 3aMeHUB in Ha not in. IlocmoTpuM, Kak JaHHasA 3aMeHA knroy Nel | | obvext

IIOMOJKET IIPOBEPUTDH HAJIMYHMC KJIIOYa pears nepej TEM, Kak €ro yBeJm4InTh. knrou Ne3 | (o6vext

knroy Ne2 06beKT

>>> if 'pears' not in fruits:

fruits['pears'] = 0 &—— ViHuuuaau3uposams Cnosaps
(ecau HyxHo).

>>> fruits['pears'] +=1 -

>>> fruits
{'bananas': 2, 'pears': 1, 'apples': 10}

YseAuYumb.

ITU TPU CTPOKM KOJIa CHOBA YBEJIMUMIN pasmep ciaosaps. Tenepnb
B cjjoBape fruits Tpu mapsl K104,/ 3HaYeHUE.

e

peéars 1
its @=——> l Tlocae BhiNoAHEHUS Mpex
e i 2 < cmpok, gobasuBliUX
kaloY «pears>.
apples l 10

ITU TPU CTPOKH KOJIA OJYYUIN HACTOJBKO IIMPOKOE PACIpOCTpaHeHUe,
9TO B A3bIK Python GbuI 1a)ke BKIIOUEH METO/ CIOBAPEN, PEATU3YIONHII
KkoMOuHanuIo if/not in 6osee y1o6HBIM U 60JI€€ YCTOMYMBELIM K OMIMOKaM
cnocoboM. MeToj; setdefault BBINOJHAET TO XK€, YTO U JIBE CTPOKU KO
c uHCTpyKuuaMH 1f/not in, HO Ternepb MOKHO OOOUTHCEH 0010l CTPOKOMA.

BoTt skBUBaJIEeHT KOJA JIUISI pears ¢ UCIIOJIb30BaHUEM MeTo/a setdefault.

>>> fruits.setdefault('pears', 0) < \__ VHuluaauzuposams

>>> fruits['pears'] +=1 (ecau HyxHo).
>>> fruits
{'bananas': 2, 'pears': 2, 'apples': 10} Yse AUMUD.

EnuncrBennbil BbI30B setdefault MO3BOINMI

3aMEHUTD JABYXCTPOYHYIO MHCTPYKLIMIO 1 £ /not 1in;on R -
rapaHTHPYET, YTO KJII0Y BCET/a OyleT MHUITUATN3NPOBAH pears l 2
JIO CIIOJIb30BAHMS. YCTPAHEHA JTI06asi BO3MOKHOCTD . . =——
HosABJIeHNA UCcKIodeHnsa KeyError. Crnpasa fruits @—> [_bﬂlg.ﬂlg_) l 2

IIOKA3aHO TEKyIee COCTOsTHUE coBaps fruits, e )
9YTOOBI 1O, d'Pples 10
JATBEPAUTD, YTO JUIS CYIECTBYIONETO KII0Ya 7 ]

setdefault He BBIIOJHSIET HUKAKUX JEHCTBUI

(B IaHHOM CJIydae c pears), Kak Mbl U XOTEJIH.
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Ha 30paecmeyem setdefault

Paboma ¢ memodom setdefault

Kak BpI HIOMHUTE, Hallla TEKyIas BePCUs vowels5 . py BBI3BIBAET OIIUOKY

knrou Ne4 | | o6bekt

KeyError, KOTOpas HOABISAETCS U3-32 OOPAIEHNS 110 HECYIIECTBYIOIEMY kntou Nel | | obvekt
Koy, nion Ne3
® e vowels5.py - /Users/Paul/Desktop/_NewBook/ch03/vowels5.py (3.4.3) ko Ne2 | | obwexr
. . Cnoeapb
vowels = ['a’', 'e', 'i', 'o', 'u'] |
/~ >|word = input("Provide a word to search for vowels: ")
Amom kog _
BbigblBa.€™ found = {}
owusky, for letter in word:
- letter in vowels:
found[letter] += 1
k, v in sorted(found.items()):
print(k, 'was found', v, 'time(s).’)
| k
[ NON ) Python 3.4.3 Shell
>>> ======= RESTART ====== ==
>>>

Provide a word to search for vowels: hitchhiker
Traceback (most recent call last):

found[letter] += 1

KeyError: 1
p>>

File "/uUsers/Paul/Desktop/ NewBook/ch03/vowels5.py"”, line 9,

in <module>

I 11|Col: 0] |

B xoje axcnnepumenToB ¢ £ruits Mbl y3Hamu, 4To MeToj setdefault
MOHO BBI3bIBATbH, CKOJIBKO IIOTPEOYETCsI, He OECIIOKOSACH O HEIIPUSITHOCTSIX.
Taxxxe Mbl y3Hanu, 9yTo setdefault rapaHnTUpyeT MHULIMATNU3AIMIO
HECYIIECTBYIOIUX KJIIOYEH, a €CIU KJII0Y CYIECTBYET, TO BbI3OB

MeTOJia HE U3MEHSIET COCTOSIHUS CJIOBAPSI (TO €CTh OCTABJSET TEKyIIee
3Ha4YEHHE, ACCOLMUPOBAHHOE C KJII0UOM, 6€3 n3MeHeHUi ). Bbi3BaB MeTOo
setdefault nepea UCIOIL30BAHUEM KJIIOYA B IIpOrpaMme vowels5.py,
MBI F'apaHTHPOBAHHO U30€XUM MosBiaeHus KeyError. Tenepp Hama
rporpamma 6yaeT paboTaTh U IePEeCTaHEeT 3aBEPUIAThCS ABAPUITHO
(6arogaps nCHoOIb30BaHUIO MeToaa setdefault).

B okne pegakropa IDLE BHecuTe nsmenenus B koj vowelsS5.py (1o6aBus
BbI3OB setdefault), 4To6bl UKI fOT BBINISAEN KAaK [IOKA3aHO HIDKE,
U COXPAHUTE IIPOTrpaMMy 10 UMEHEM vowels6 . py.

Ucnmoap3oBaune
«setdefalut»
IIoMoraer
nsbesxarTp
IIOSIBACHVLI
«KeyError».

EguHcmBeHHaSI

for letter in word:
if letter in vowels:
found.setdefault (letter, 0)
found[letter] +=1

<—

cmpoka koga
oyveHb YacCmo

|~ MoXem pHecmu
poAbWIUE u3MeHeHuﬂ

B NpoTpaMMY.
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OaHHbIe

=0

— Hroé‘ﬁﬂaﬂ NoeBAKAa

OTKpbIB NOCNEAHIO0 BEPCUIO NporpaMmbl vowels6.py B OkHe pegakTtopa IDLE, HaxmuTe F5.
3anyctute 3Ty BEPCUIO HECKOMBKO pas, YTobbl yoeauTbes B OTCYTCTBUN OLINDOK.

@ @ Python 3.4.3 Shell
>>> = RESTART
>>>

Provide a word to search for vowels: hitch-hiker
e was found 1 time(s).

i was found 2 time(s).

>>> = RESTART
>>>
Provide a word to search for vowels: life, the universe, everything

a was found 1 time(s).
e was found 6 time(s).
i was found 3 time(s).

u was found 1 time(s).
>>> |

Hcnonb3oBanne Metoga setdefault pemmio npodiaemy

BO3HUKHOBEHUs KeyError B HaleM Koje. TOT IIPUEM IT03BOJISIET Bce omauyno, Owiuska
JUHAMHIYECKU AOOABJIATH B CIOBAPD HOBBIE IIAPbI K04/ 3HAUCHHUE He nogeagemcs.

BO BpeMs pabOThI IPOTrPAMMBI, KOT/A 3TO AEHCTBUTEIBHO HEOOXOANMO.

Ln: 23|Col: 4
\

ITpu ucnonpzosannu setdefault Takum CIIOCOOOM BaM HUKOTI/IA
HE HpI/I,ZleTCH TpaTI/ITb BpCMH Ha Hpe/IBapI/ITeJIbHy}O NHHUINAIN3AIT IO
BCEX 3aIIUCEN B CIOBape.

CnoBapu: donoarum cnucok usyyenHozo

Jlo6aBuM B CLIMCOK U3YYEHHOTO BCE, YTO MBI y3HAINU O cJoBapsx B Python.

%KOHTPOHI:HI:WI CNUCOK

= [lo ymonyaHuo CrioBapy sIBRSIKOTCS = [lpu 0BpalLLeHnM MO HECYLLECTBYHOLLEMY KoYy
Heynopsi0o4eHHbIMN KOMMEKLMSIMM, NOCKOMNbKY Ans reHepupyeTcs UcknioveHne KeyError. Korga
HUX He NOAZAEePKMBaETCs NopsLoK L0OaBNeHNs BO3HMKaET olWwmbka KeyError, Nporpamma
3anuceit. ECnm HyxHo 0TcopTUpoBaTh CroBapb, MOXHO 3aBepLUaeTCs aBapuinHo.

BOCTMONb30BaTbCS BCTPOEHHOM (PyHKUMEN sorted.
P (pyHKY ®  Bbl MOXeTe u3bexatb oWmbkn KeyError,

= MeToa i tems NO3BONSIET OPraHN30BaThL UTEPALUM rapaHTVpoBaB [00aBreHe B CrIoBapb Kaxaoro
M0 3anncsiM B CrOBape, TO eCTb MO Napam KItoy/ KrioYa C aCCOLMMPOBaHHBIM 3HAUEHWEM, NpeXxae Yem
3HayeHue. B kaxaon utepauum metog i tems MbITATbCA NONYYUTb AOCTYM MO 3TOMY KIltody. 3aech
BO3BPALLAET [Be NepeMeHHbIE LiyKIa — KIloy MOryT MOMOYb ONepaTopbl in M not in, HO Yalye
1 aCCOLMMPOBAHHOE C HIM 3HAYEHNE. MCroNb3yeTcs Npuem ¢ MeToaoM setdefault.

157



CkonbKo eule?

Pazge croBapeil (u cnuckos) Hedocmamouro?

Mb1 yxe Lieny+o BeYHOCTb FOBOPUM
NpO CTPYKTYpbI AQHHBIX... CKOMbKO elue
370 6yAeT npoaonxatbca? HasepHska
crioeapeli BMeCTe CO CMUCKAMU MHe ByaeT
AOCTATOYHO B 6OMbLUMHCTBE CNy4aes?

CnoBapu (M cCNUCKM) 3amMmeuaTesibHbl.
. Ho aTo e € IVMHCTBEHHBbBIC CTPYK bl TaHHBbIX.
= PYITYP

Koneuno, 601bIMHCTBO 3a/1a4 MOKHO PEIIUTD

C IIOMOMIBIO CJIOBAPEH U CIIUCKOB, ¥ IPOTPAMMUCTAM
Ha Python peaxo HyXHBI elie Kakue-TO CTPYKTYpPhbI
Jannbix. Ho, 1o npaszie roBopsi, 3TU TPOrpaMMUCTEI
YIIYCKAIOT U3 BUJY, YTO €CTD EII€ JBE CTPYKTYPbI
JAHHBIX — MHOYKECTBa U KopTexxu. OHU ITOJIe3HbI

B HEKOTOPBIX 0C00bLX CAYUAAX, 1 MHOT/A UX
HCIIOJIb30BAHUE OYEHD YIIPOIIAET KOJ.

I'taBHas npob6iema — udenmuguyuposams ST 0codbIe
ycroBus. YToOBI TOMOYB B 3TOM, PACCMOTPHUM
TUIITNYHDbIC HpI/IMCpr HNCITIOJIb3OBAHUA MHOKECTB

1 KOPTEXeH M HAYHEM C MHOXECTB.

AMe HE

[Aynhie potipoctt

L]
B ° U co cnoBapsimu Bce? A pa3Be Ansi crnoBapeii He ABNseTcA 00bIYHOW NPaKTUKOM, HanpUMep, COXPaHATL B BUAE 3HaYEHWI
CRMCKM UNn Apyrve crioBapu?

.
O ° ,Ela, Tak 06bI4HO 1 ObiBaeT. B KOHUe rnaBbl Mbl NMOKaXeM, Kak 3T0 AeNnaeTcs. A noka Bbl 3HaeTe 0 cnosapax A4OCTaTO4HO...

158 anaea 3



CmpykmypupoeaHHbie 0aHHbIe

-
M HOXXeCmBa Heé Gonyckawm noamopeﬂuu
06beKT e

.
B Python MHOkeCTBO — 3TO CTPYKTYpa AAHHBIX, HAITOMUHAIOIIASI -
T€ MHOECTBA, KOTOPbIE BbI U3yYaJIU B IIKOJIE: Y HUX €CTh OIPE/EJICHHbIE
MaTE€MaTHYeCKHUE CBOMCTBA, KOTOPbIE BCETa COOMIONAIOTCS, 4 IVIABHOM 06beKT ¢ vert
OCOOEHHOCTBIO SIBJISIETCS A6MOMAMUUECK0e YOALeHUE NOBMOPAIOUUXCSL
3navenul.

MHoxecTeo
IIpexcraBbre, 4TO €CTh JUIMHHBII CIIMCOK UMEH COTPYAHUKOB B GOJIBIION OpPraHU3aINN,

HO Bac MHTepecyeT (60ee KOPOTKUI) CIUCOK YHUKAJIbHBIX MMeH. Hy:xeH 6bIcTphIit

CIIOCO6 YAAIUTH BCE TOBTOPEHHS U3 IEPBOHAYATBHOIO CIIUCKA. MHOKECTBA OYeHb YAOOHbI

JUIS1 3TOTO: IIPOCTO MPEO0OPa3yiTe JIMHHBINA CIIMCOK MIMEH B MHOKECTBO (3TO yIaIuT
IIOBTOPEHHUS ), 4 3aT€M — CHOBA B CIIMCOK M — Ta-AaM! —y BaC €CTh CIIMCOK YHUKAJIBHBIX UMEH.

MHo3kecTBa ONTUMU3UPOBAHBI JJISL OBICTPOTO IIOUCKA; pA0OTATh C HUMH OBICTpPEE, 4eM

CO CIIMCKAMH, KOT/[a ITABHBIM TPEOOBAHUEM SIBJIsETCA MOUCK. B criickax pearnsoBan
MeJUIEHHBIH, TOC/Ie0BATENIbHBIN aITOPUTM IMOMCKA, TO3TOMY I PeaTU3alliu 3aa4 ITOMCKa
IPEANOYTUTENbHEE UCIONb30BATh MHOKECTBA.

0603Ha4eHue MHOXecmB B Kode

MHosxecTBa JIETKO Y3HATh B KOJI€: KOJUIEKIIUSA OOBEKTOB, OT/EI€HHBIX JPYT OT Apyra
3aITBIMUA U OOPAMJICHHBIX (PUTYPHBIMU CKOOKAMU.

Hanpumep, BOT MHOKECTBO ITACHBIX. MHoxecmso HauuHaemcd U 3akaHuu-
F Ba€mCs cpuUrypHbiMu Ckobkamu. _\/

>>> vowels = { 'a', 'e', 'e', 'i', 'o', 'u', 'u' }

e 14 1 14
>>> vowels
Os'po.mu.me gHuUMa Hue 1 Y ] v 1 v Tan v v \
{'e', 'u', 'a', 'i', 'o'}

Ha Nopdgok. OH

OsLe
omauYaemcs om noP“Q““J beKmbl omgeasiomey
a. Takxe Bgo.AeHbl gpyr om gpyra
BBOQA- e 3aNgmbimu.
NoBMOP! 3

Heo6x0AnMOCTb BBIIEISATh MHOKECTBA (PUTYPHBIMU CKOOKAMU MOSKET IIPUBOAUTD K ITyTAHHIC
MEX/Iy MHOXKECTBAMHU U CJIOBAPSIMU, KOTOPBIE Mojice 3aKII0YAIOTCs B (purypusie ckooku. [l1aBHoe
pasanydmue — B NCIOIb30BAHUU ABOETOYHA (:) B CIOBAPSIX JJIS OTJAEICHUS KII0Yel U 3HaUYE€HUH
JPYT OT Apyra. B MHOXeCcTBaX HUKOT/Ia HE OBIBAET JBOETOYNH — TOJBKO 3aIIATHIE.

KpOMC 3aIlIPpE€Ta Ha IOBTOPEHMS, MHOJKECTBA — KaK U CJIOBAPHU — He IOAJCPIKUBAIOT

IIOPAAOK ,Z[O6aBJICHI/IH QJIEMEHTOB. O,Z[HaKO, KaK U1 B CJIydae€ C APYIrUMHU CTPYKTYpaMH JJaHHbIX,
HHCpOpMaL[I/IIO N3 MHOKCCTB MOJKHO BbIBOJANTD B YIIOPAAOYCHHOM BHU/C C IIOMOIIbBIO ClDYHKLII/II/I
sorted. Kak criucku n CJ10BapH, MHOKECTBA ITO3BOJIAIOT I[O6aBJIHTI) N YIJIATD 9JIEMCHTDI

I10 M€epe HCO6XOI[I/IMOCTI/I.

Byayun MHOKeCTBOM, 3Ta CTPYKTypa JAHHBIX IMOJACPKUBACT ONCPAallMU HAJl MHOKECTBAMU,
TAKUE KaAK pasnocms, nepeceuenue 1 odsedunenue. st feMOHCTPALU OOPATHMCSI CHOBA

K IIpOrpaMMe I10JcYeTa IACHBIX B CJIOBE. MbI 06eImany 1oka3aTh, KaK HCIIOJIb30BATh
MHOK€ECTBA B IIpOrpaMMe vowels3 . py, IIOpa BbIIOJIHUTD obGelanue.
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MHoxecmea HeHasudsim oemopki

Cozdaem mHoxecmsa adpdexmusHo

JlaBaiiTe paccMOTpHUM NporpamMmy vowels3.py, I/ie UCIIOIb3YeTCs CIIICOK p :
O0BbeKT
JUIS 3aIIOMUHAHUA IIACHBIX B CJIOBE.
06beKT ¢
Bot aToT ko, O6paTuTe BHUMaHNE Ha JIOTUKY, KOTOpas TApAaHTUPYET
3aIMCh KOKTOH HAlJEHHON ITACHOU B CIIICOK POBHO OJuH pa3. To ecThb
MBI CHIEITUATBHO YOEKIAEMCs, UYTO IVIaCHAsA He GYZeT IOBTOPHO JOOaBIeHA MuoxecTeo

B crnucok found.

[ NoN ] vowels3.py - /Users/Paul/Desktop/_NewBook/ch02/vowels3.py (3.4.3)
9mo NpoTrpaMMa vowels = ['a’', 'e', 'i', 'o', 'u']
«vowels3.py>, word = input("Provide a word to search for vowels: ")
Komopas BbiBOgUm found = []
KaXgyo TaacHyo, > || for letter in word:
HalgeHHyo if letter in vowels:
B cAoBe, posHO f letter not in found: (——\
oguH pal: B amom found.append(letter) Mb TpegomEpaliaem
koge B kayecmse for vm_ml in found: ncI:;IBAZHae NOBMOPOE
cmpg\cmgpb;“ g:HHux print (vowel) s cnucke «found>.
ucnoAbl3yto
cnucku. Ln: 11|Col: 0

IIpex/e yeM IpOoJOKUT, COXPAHUTE 3TOT KOJ B (pailie ¢ mMeHeM vowels7 . py,
4TOOBI Mbl MOIVI BHOCUTD N3MEHCHUA, HE 605Ch HNCIIOPTUTDb IPOHLJIOC pECIICHUEC
(koTopoe padoTaer). Kak MBI y’ke NPUBBIK/IN, CHAYAIA IIO9KCIIEPUMEHTUPYEM

B KOHCOJIU, 2 IIOTOM 3aiiMeMcsl KOZoM vowels7 . py. MbI OTpeakTupyeM Ko

B okHe pejakropa IDLE, xorja mosydum To, 4TO HAM HYKHO.

Co3danue mHOXecmB u3 nocredoBameabHoCmel

Haunem ¢ cozjanusa MHOKECTBA IIACHBIX, UCIIOJIb3ys KOJ U3 CEPEIUHEI IIPOILION
CTpaHUIBI (MOKHO IIPOIYCTUTD TOT AT, €CJIU BBI YK€ BBOJUIHN KOJ| B KOHCOJIN).

>>> vowels = { 'a', 'e', 'e', 'i', 'o', 'u', 'u' }
>>> vowels
{Ve|, luV, 'a', li|, |°'}
o . amu
Hrke onmcan 60y1ee KOPOTKUIA CIIOCOO, KOTOPBIH IIO3BOJISIET CO3/IaTh g8€ Cmpoku koga

geAa.nom oqH .
MHO’K€ECTBO, IIPOCTO TepeAaB (PyHKIMH Set IOCAe0BaATEIbHOCTD (HaIpuMep, gflo U mo e

CTPOK ) BoT npumep co3maHus MHOMKECTBA IIACHBIX C IIOMOIIBIO HKIUU set o ose NPUCBaUsaiom
poxy). pumep cosz IO hyHKIY : nepemeNHol Hogbil

Obbekm MHoXecmsa.
>>> vowels2 = set('aeeiouu') w
>>> vowels2

{leV’ Vul, ’aV’ 'iV’ Vo|}
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CmpykmypupoeaHHbie 0aHHbIe

Mcnonwosauue MemodoB MHOXeCmB
06beKT e

Tenepb INIaCHbI€ OPraHN30BaHbI B BU/JIC MHOKECTBA. CJIC,I[YIOI.[II/II;'I
mar — B3siTb CJIOBO M BbISICHUTD, €CTb JIM CPEU €TO 6YKB m1acHble. Mbl

MOJKEM CA€JIATh 9TO, IIPOBEPUB BXOXK/JICHIE Ka)KI[OfI 6YKBI)I B MHOKECTBO, 06beKT ¢
ITOCKOJIbKY OII€PaTOP in pa60TaeT C MHOJKXE€CTBaAMM TaK K€, KaK

CO CJIOBAPSMHU U CITMCKAMM. To ecTb MBI MO’KEM UCITOJIHB30BAThH in, 4TOODBI MHOXecTBO

OIIPEACIUTD, COACPIKUT JIM MHOKECTBO 6YKBY, a4 3aTEM OpPraHM30BaATb
IT1KJI ITIO BCEM 6YKBaM B CJIOBE C IIOMOIIbIO for.

OpHAaKo MBI HE OyIeM CJI€IOBATH 3TOH CTPATErNHU, IOCKOJIBKY ISl BBIITOJTHEHUS
3TOH pabOTBI MBI MOYKEM HCITOJIb30BATH METOBI MHOKECTB.

Ectb 60s1ee appeKkTUBHBIE CIIOCOODI BBIITOTHEHUS IIOJOOHBIX Ol PALUil IPU
padoTe ¢ MHOKeCTBAMU. MBI MOKEM UCIIOIb30BATh METO/IbI, UMEIOIHEC

Y KaKI0TO MHOKECTBA, U BBHIIIOJIHATD TAKHE ONEPALNH, KaK 0ObeUHEHHE,
pasHocTb 1 nepecevenue. Ilpexje uem usmMmeHuTsb KoJ B vowels7 . py,
MO3KCIEPUMEHTHPYEM B KOHCOJIA U IIOCMOTPUM, KaK UHTEPIPETATOP paboTaeT

¢ aTuMu JaHHBIME. O653aTeIbHO BRIIOJIHANTE Mpe/iaraeMble mpuMepnl. Haunem
C CO3IaHMSI MHOKECTBA IVTACHBIX, a 3aT€M IPHUCBOUM 3HAUEHUE IEPEMEHHON word.

>>> vowels = set('aeiou')
>>> word = 'hello'

I/IHTCpHpCTaTOp CO3J1a€T IBa oOBbEKTA: OJHO MHOKCCTBO N OJIHY CTPOKY.
Bot Tak MmHOXXecTBO vowels BBIIVIAAIUT B IIAMSATHU MHTEPIIPETATOPA.

E d.. ‘ o l MHoxecmso
& cogepxum ngm

osbekmoB—cLlMBvoB
u e |

[TocMOTpHUM, YTO HMOJTYIUTCS B PE3YJIbTaTe OObEAMHEHNS MHOXKECTBA IVIACHBIX M MHOXKECTBA
OykB B IepeMeHHOH word. Co3sanuM BTOPOE MHOXECTBO, IIEPEAAB «HA JIETY» II€PEMEHHYIO
word (pyHKIMH set, KOTOpPOE 3aTeM IepeJauM MeToy union. B pesyabraTe mosydurcs eme
OJIHO MHOKECTBO, KOTOPOE MbI IIPUCBOUM JPYroii IEPEMEHHOH (B JAHHOM cIydae u). JTa
HOBasI IEpEMEHHAs — KOMOUHAYUSL OOBEKTOB OOOUX MHOKECTB (0ObEeJUHECHUE).

vowels @

Python KoHsepmupyem
3HaleHue nepemenHo

—A—
>>> u = vowels.union (set (word)) Z:;i;:“*”wﬂmo
~CUMBOAOB (- NonymHo
Memog «unions oskeguHsem J 49a4dd bce nosmopeHus).
gBd MHO)KECTan., a PeggAbma.m
oBbegUHEHUs Npucsausaemcs Kak BbIrnsagaT MHoOXecTBa vowels U u nocne
Hogoll nepemeHHol «u» ( komopas BbI3OBa mMeTtoga union?

SBAJEMCS gpyrum MHoXecmeom).
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3abaesiseMcss ¢ MHOXecmeamu

Memod union 06vedunsem mHoXecmBa

B xon1e npeapiayieil CTpaHuIbl Mbl MCIIOJIb30BAIM METOJ union Js
CO3JIaHVsI HOBOTO MHOYKECTBA C UMEHEM U, OObEJUHUB MHOXKECTBO vowels
C IACHBIMM OYKBAMU U MHOXKECTBO YHUKATIbHBIX OYKB U3 IEPEMEHHOI
word. Co3manne HOBOTO MHOYKECTBA HE MOBJMSIO Ha vowels, mocie
00'bEMHEHUS MHOKECTBO HE U3MEHIOCHh. OHAKO U — HOBOE MHOMKECTBO,
OHO fABJISIETCS PE3YALTATOM BBIIIOJHEHUS METOa union.

Bot uro npousonuro.

MHoXecmso
TAACHbIX.

N

VOWelS @

Ealp,;

]

<]

—

MHoxecTBO

CaoBo «hello»
NpespaW,eHo

B MHoXecmgo,

B peé3yabmame Yero

R

s

=

i

=

NoBMopSsiowuecs BYKBbI
BblAU ygaaeHkL.

@ set(word)

U @—>

A 20e xe yuka?

JTa oTAeIbHAA CTPOKA KOJIA TAaUT B cede 6oubyio cuty. O6paTure BHUMaHUE,
YTO BaM HE IPHUILIOCH CIIEIIMAJIbHO MHCTPYKTUPOBATh NHTEPIIPETATOP, YTOOBI
BBIIIOJTHUTD ITUKJI. BMECTO 3TOro BBI MPOCTO COOOIMIMIN UHTEPIIPETATOPY, UMO

u =

/

vowels.union (set (word))

i

e

]

f&—‘\\\\

MHoXecmeo «uU»»
Cogepxum sce
YHuKa.AbHkle obbeKmkl
U3 oboux MHoXecms.

BbI XOTUTE CAEIATh (a HE KaK 3TO CI[C.TIaTI)), N MHTCPHPETATOP B3sLI HA cebs1 BCIO
p2l6OTy II0 CO3TAHNIO HOBOT'O MHOJKECTBA O0OBEKTOB.

Hepenxo nocye co3panus o6beJUHEHN TPEGYETCA IPEBPATUTD MOJYYEHHOE
MHOKECTBO B OTCOPTUPOBAHHBIN cIMCOK. Cie1aTh 5TO OYEHD JIETKO, O1arojaps

¢yskmmsam sortedn list.

>>> u list = sorted(list(u))
>>> u_list

['a',
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CmpykmypupoeaHHbIe OaHHbIe

Memod difference nodckaxem pasauyug

Eme oauH MeTox 115l paboThl ¢ MHOXecTBaMH — difference — o
cooOIIaeT, KaKue 0ObEKThI IPUCYTCTBYIOT B OTHOM, HO OTCYTCTBYIOT

B ipyroM MHo:kecTse. /laBaiiTe npojenaem ¢ Mmetogom difference obbex
TOT K€ DKCIIEPUMEHT, YTO 1 C union, U IOCMOTPUM, YTO IOJYIUTCS.

06bekT e

obbekt d
bekT f

ob6bekT b

3
(3]

MHoxecTBO
>>> d = vowels.difference (set (word))

>>> d

{ Vul , | i ] , ] a | }
Pynknusa difference cpaBHUBAET OOBEKTHI U3 MHOKECTBA vowels
C 0OOBEKTAMU U3 MHOXKECTBA set (word), 3aTeM BO3BpallaeT HOBOE

MHOKECTBO OO'BEKTOB (MBI Ha3BAINU €TO d), KOTOPBIE COIEPKATCS
B vowels U ne cofepkarca B set (word) .

CaoBo «hello»
MHoXecmso NpeobpajoBaHo
TAACHbIX. _\_1 Bo MHoXecmso.
il o] e s

Ez

d = vowels.difference (set (word))

VOWelS @ ) set(word)

o o]

i ] —
— > — L=
d %_\

u MHO)KeCTnBo «d»

i BkAoYaem sce ObbEeKmhbI

U3 MHoXecmsa «vowels»
Komophie omecymemayiom

B «Set(word)».

Eme pa3 o6paTture BHUMaHME: PE3y/IbTaT IMOJyYeH 0e3 UCIIOIb30BAHMS
nukaa for. @ynxnusa difference BoInoIHAET BCIO paboTy
CaMOCTOSITEJILHO; MbI TOJIBKO IEPeaIi HEOOXOUMbBIE JaHHbIE.

IlepesepHuTe cTpaHuIly, YTOOLI O3HAKOMUTBCS C METOJIOM
intersection.
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Ymo obuezo

Memod intersection Boidersiem obuwe obvekmot |

TpeTunit MmeTo];, KOTOPBIN MBI PACCMOTPUM, — 3TO intersection. Meroj o6vext d
O0BeKT
IPUHUMAET OOBEKTBI U3 OJJHOTO MHOKECTBA 1 CPABHUBAET UX C OObEKTaMU

U3 IPyroro, a 3aTeM coO0IIaeT 00 00X HAlACHHBIX OObEKTAX.

obbvekT b

8
&
3

C TO4YKHU 3peHus NPorpaMMbl vowels7.py METOR intersection
KQKETCSI MHOTOOOEIMAIOMNIM, TaK KaK HaM HY’KHO Y3HATb, KaKHe 13 OyKB
B CJIOBE — IVIACHBIE.

MHoxecTBO

BcrmomanM, uTo y Hac ecThb cTpoka «hellox», cOXpaHeHHas B IEPEMEHHOMN
word, U Hallli IVIaCHBbIE B MHOXeCTBe vowels. BoT kak paboTaeT METOx
intersection.

>>> i = vowels.intersection (set (word))
>>> i
{leV, |°l}

Meton intersection coobmmI HaM, 9TO B IEPEMEHHON word
cofiepKaTcs MIaCHbIE € U 0. BOT 4To nmpousonuio.

CaoBo «hellox»
‘MHoXecmso NpéobpajoBaHo
T AGCHBIX. _\ f— Bo MHoXecmgo.
i N —— -
LEJ a l;éj LLJ ‘°
= . P—
u l e h e

B —

g set(word)

vowels @

i = vowels.intersection (set (word))

MHoXecmBo «i»
BkAloYaem Bce obbekmbl

i g—> € d l é_/ uy «vowels», komophie

makXe npucgmcmsguom
B «Set( word) ».

CymiecTByeT erie MHOTO APYTUX METOAOB JUIs pabOTHI C MHOKECTBAMU, KpOMe
TeX, YTO MbI PACCMOTPEIN HA NOCTAEIHUX HECKOJIBKUX CTPAHUIAX, HO U3 9TUX
Tpex GoJIbIIIE BCETO HAC MHTepecyeT intersection. CnmoMompbio o HOM
CTPOKHU KOJa MBI PEIIMJIM 3aJa4y, IIOCTABJICHHYIO B HA4YaJI€ IIPOILION IVIaBbI:
Haumu 6 cmpoxe ece enacuwie 6yxev.. V1 Ham He TPUINLIOCH NCIOIB30BATD UKL
BepuewMmcs k nporpamMmMe vowels7 . py U IPUMEHUM HOBOE 3HAHUE.

164 anaea 3



OaHHbIe

MuoxecmBa: umo mbl yKé 3HaeM

Bot kpaTtkuii 0630p TOro, YTO MBI YK€ y3HaIU O MHOKecTBax B Python.

Q KOHTPOMNbHbIN CMIUCOK

= MHoxecTBa B Python He fonyckatoT NoBTOPEHWH. = B yHKUMO set MOXHO nepeaathb nobyto
nocnefoBaTenbHOCTb 06BEKTOB, YTODbI

€030aTb MHOXECTBO ANIEMEHTOB U3 06HEKTOB
nocneaoBaTesilbHOCTU (MUHYC NoBbIE MOBTOPEHNS).

®  Kak 1 cnoBapu, MHOXeCTBa 3aKmtoyatoTcs
B OUrypHble CKOOKM, HO B MHOXECTBaX HET nap Kntoy/
3HaveHne. BMecTo aToro Kaxapln yHKanbHbIN 00bekT
B MHOXeCTBE OTAENAETCS OT CeayHoLLero 3ansTon. = [Ing paboTbl C MHOXECTBAMM €CTb MHOTO BCTPOEHHbIX

OYHKLMIA, BKIKOYAs METOZbI, BbIMOMHSOLME

Takue onepauuu, kak obbeanHeHue, pasHocTb

1 NepeceveHme.

®  MHOXeCTBa, Kak 1 CrioBapy, He noaaepxuBatoT
nopsiaok AobaBneHus (HO UX MOXHO YNopsiLoYMBaTh
C MOMOLLbI0 YHKUMM sorted).

— @@ 3amoyume Kapandaw

B,
N :}k Huixe ewe pa3 nprBoOAUTCA KoA nNporpammsl vowels3. py.

Onunpancb Ha HOBble 3HAHMA O MHOXEeCTBaX, BO3bMUTE KapaHaall
N BblYEPKHUTE HEHYXHbIN KOA. B nycTble cTpoKu cnpasa
BMNULINTE HOBbIN KO, KOTOPbIA MO3BONIUT BOCMO/b30BaTbCA
npeuMyLecTBamm MHOXEeCTB.

Moackaska: koaa nonyynTca HAMHOIo MeHbLUe.

vowels = ['a', 'e', 'i', 'o',

found = []

for letter in word:

if letter in vowels:

if letter not in found:

found.append(letter)

for vowel in found:

print (vowel)

Korga Bce cnenaete, coxpaHute daiin ¢ umeHem vowels7.py.
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acHble u MHOXXecmea

— (@ 2amoyume Kapauaaw

_& PeweH ue Huxe ewle pa3 npuBoanTca Kog nporpammbl vowels3 . py.

Onupancb Ha HOBble 3HAHWA, Bbl AOJIKHbI OblNM B3ATb KapaHAaLl

N BblYUEPKHYTb BECb HEHYXHbI KOZ4. B mycTble CTPOKU cripaBga Bbl
JOJIXKHbI 6bIV BMMCaTb KO, KOTOPbIV MO3BOIUT BOCMO/b30BaATbCA
npenmyLLecTBaM/ MHOXECTB.

DosBoAbHo MHoTO

koga HYXHo .
Bbi4EpIHYmMb. Mopckaska: koAa NONYYMTCA HAMHOIO MeHbLUE ©3gaHue
' ' MHoXecmsa
TAQCHbIX.

i

el r o
TOUTITSE 1]

for letfer in et found = vowelsintersection(set(word))

1if Jeotteor 10 70uCd=aes

e

if Jlottor not 1n fereriae

amu nsms CMpok koga,

"""""""""" OBPd-Ba.mqu_.oue]-o
W 2 1\ bl .l
T = <" "’Ler) ____________________ CTTU-CKU., 3d-M€HuAd. ______________________________
. €eguHcms
for vowel in found: cg €HHag
.................... Mpoka QAT PABOME ++evereseesforvesensenes
print (vowel) C MHoXecmeamu,

Korpa Bce coenaete, coxpaHute dain c umeHem vowels7.py.

S uyBcTBYHO Ceb9 O6MAHYTOM... BEIXOAUT,
Bpemsa Ha u3yyeHue crioeapeit U CNUCKOB 66110
MOTpaYeHo BNYCTYHO U NYULNM pelleHUem

30a4U C FNACHBIMU SBIISETCS UCMOJIb30BAHUE
MHoxecTB? Cepbe3Ho?

310 He 6bINIo NYyCTOM TPaTOM BPeMEeHMU.

3HaHUe, KOT/a Jy4dlle UCI0Jb30BaTh OJIHY BCTPOEHHYIO CTPYKTYPY
JIAHHBIX, 4 KOT/Ia — JIPYIyIO, KpaifHe BaXKHO (IIOTOMY UTO Ja€T
YBEPEHHOCTD B IIPABIJIBHOCTHU BBIOOPA). A € IMHCTBEHHBIH CITIOCO0
HAYYUTBCS 3TOMY — IIOPabOTATh CO 8CeMU CTPYKTYPAMU JJAHHBIX.
Hu ona BcTpoeHHast CTPYKTypa JAHHBIX HE TOAXOAUT Ha BCe
CJIydau ;KM3HHM, Y KaXKJ0H €CTh CBOM CUJIbHBIE U CJIa0ble CTOPOHBI.
Korza BbI 5TO noiimMeTe, BbI GyAeTe JIydIne IMOArOTOBICHbI

Y HAyYUTECh BBIOMPATh IPaBUIbHBIE CTPYKTYPbI JAHHBIX

Ha OCHOBE KOHKPETHBIX TpeOOBaHUIA BaIleil 3ajauM.
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CmpykmypupoeaHHbie 0aHHbIe

3anyctum nporpammy vowels7 . py, 4T00bl y6eaUTbLCS, YTO Halla BEPCUSt NporpaMmbl
CO MHOXecTBamu paboTaeT Tak, kak 0Xnaanoc:

Haw nocaegHul Kog

P

[ Mo ] vowels7.py - /Users/Paul/Desktop/_NewBook/ch03/vowels7.py (3.4.3)

vowels = set('aeiou’)
word = input("Provide a word to search for vowels: ")
found = vowels.intersection(set(word))
for vowel in found:
print(vowel)

[ HoN Python 3.4.3 Shell
>>> RESTART = S
>>>
Provide a word to search for vowels: hitch-hiker
e
i
>>> RESTART
>>>
Provide a word to search for vowels: Galaxy
a
>>> RESTART ===
>>>
Provide a word to search for vowels: life, the universe, and everything
i
a
u
@
>>> RESTART
>>>
Provide a word to search for vowels: sky
>>> R
|Ln: 23|Col: 4|

Muoxecmsa cmanu nperachlm Bbl50p0M...

Bce pasomaem,
Ho 2To HE rOBOPUT O TOM, 4TO JBE APYTHUE CTPYKTYPhI JAHHDBIX Kak oXuga.Aoch.

He UMeIOT cBouX cep npumenenus. Hanpuwmep, 11 mojacuera
YaCTOTHI HOSIBJIEHUS JIyqIlIe HCIOJIb30BATh CI0BAph. OHAKO

€CJIA BaXKHO COXPAHUTD HOPSAOK JI0O6ABIEHNS, HA 3TO CIIOCOOHBI
TOJILKO CITUCKHU... ¥ 3TO IIOYTH NIpaBja. EcTh eme ojHa BcTpoeHHas
CTPYKTypPa JJAHHBIX, IOJJIEPAKUBAOIIAs TOPSOK JOOABIEHUS U ITOKa
He 00CYKAaBIIAsAC. DTO KOPTEHKH.

OcCTaTOK IV1aBbI MbI IIpoBEAEM B KOMIIAHUU C KOPTEXKaMU B PythOIl.
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lMoyemy?

Cdenaem npumep ¢ kopmexamu ) |2

obvext | |1
BOJ'II)H.II/IHCTBO HpOFpaMMI/ICTOB'HOBI/IqKOB B Python, KOorJia CTAJIKUBAIOTCA
C KOpTeXKaMH, 33/1aI0T BOIIPOC: 3a4eM BOOOIIIE HY;KHA TakKas CTPYKTypa obvexr ) |0
JAHHDbIX. B KOHII€ KOHIIOB KOpTe)K — IIOYTU KaK CIIMCOK, KOTOprﬁ HEJIb3s1

M3MEHUTD IOCJIE CO3AaHU (1 100aBUTD JaHHbIe). KopTeskn HensMeHseMbl: Koprex
UX HEAB3SA USMEHUMD. 3aUEM TOT/IA OHU HYKHBI?

OKa3pIBA€TCS, HEM3MEHSEMbIE CTPYKTYPBI JAHHBIX YaCcTO
6b1BaIOT MOJIEe3HEI. IIpescTaBbpre, 9TO BaM HY;KHO TapaHTUPOBATh
HEU3MEHHOCTb HEKOTOPOH CTPYKTYPhI JAHHBIX B IIPOIPAMME. _— 31}70 He (
Harpumep, y Bac ecTb 60JIBIION TOCTOSHHBIN CITUCOK (KOTOPBIA B}’ nbie Bo nY()cbI
BbI HE XOTHUTE MEHSATD) U BAC OECIIOKOUT €r0 IIPOU3BOJUTEIbHOCTD.
3aueM yBeIMYMBaThL CTOUMOCTD OIIEPAIU CO CIIMCKOM, UCITOJIb3Ys
JOTIOTHUTEIBbHBINA KOJ| IS €ro 00paboTku? Koprexn B Takmx
CJIydasx IO3BOJIAT COKPATUTD HAKJIA[HBIE PACXO/bI ¥ TAPAHTUPOBATD
OTCYTCTBHE ITOOOUYHBIX 3(P(PEKTOB (rme GBI OHU HU TTOSIBJISUIUCD).

[}
B ° Kak nosiBunocb Ha3BaHue
KopTex (tuple)?

[ )
O © 3aBMCUT OT TOTO, KOro Bbl
CcrpaluMBaeTe, HO 3TO Ha3BaHKe NpULLO

13 MaTemaTuku. Bbl MoxeTe npovnTaTb
Kak kopmexu o6o3nauatomes B kode 06 aTom noapoBHee B hitps://u. wikipedia.

org/wiki/Kopmex_(uHghopmamuka).
ITOCKOIBKY KOPTEKU TECHO CBA3AHLI CO CIIUCKAMU, HEYAUBUTEIbHO,

YTO OHU 0603HAYAIOTCSA MOXO0KE (1 BEAYT C€0s1 CXOHBIM 00pa3om).
Kopresxu 3akI049eHbI B KPYIVIbIe CKOOKH, A CIIICKU — B KBa[paTHBIE.
Koncomp >>> moMoxeT HaM OBICTPO CPABHUTDB KOPTEXKU U CIIICKH.
O6paruTe BHUMaHUE: UCIIOIb30BAHNE BCTPOCHHOM (DYHKIUN type
IIOMOTAET y3HATh THUII JIIOOOTO CO3[JAHHOI'O OOBEKTA.

Huuyero HoBoro. >>> vowels = [ 'a', 'e', 'i', 'o', 'u' ]
CozgaH cmucok —> 4 >>> type (vowels)
TAaCHbIX. <class 'list'>

>>> vowels2 = ( 'a', 'e', 'i', 'o', 'u' ) «—

>>> type (vowels2) o cnucok,

KopmeX noxoX H

meXu
BcmpoeHHag <class 'tuple'> Ho We sBagemcs uM E;:P
T Al
PYHKUUS «types akaovetb B xpY ) ckopku-

CoobWaem mun

(o Ve B Kagpamre
ObbeKMa.

Tenepp, korna vowels u vowels2 co3aHbl (M 3alIOTHEHBI JAHHBIMU),
IIONIPOCHM UHTEPAKTUBHYIO O00JI0UKY BBIBECTH UX COAEPKUMOE. DTOT
mIar HOATBEPAUT, YTO KOPTEKHU — HE TO e CaMOoe€, YTO U CIIUCKU.

>>> vowels
[|a|, le|’ 'il, IOI, |ul]
>>> vowels2

( 1a’ , e’ , E ; 0! E a' ) 4 KPHTAble CKosku T)okd.gblBa.lom,
Umo 3mo Kopmex.

Ho uto npousonper, ecnm nonbiTarbCa USMEHUTb KOopTex?
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Kopmex(u Heu3MeHsaeMbl obvext ) |2

obbeKkT

ITockoabKy KOPTEXKU — PAa3HOBUIHOCTD CIIMCKOB, OHU MOJIE PKUBAIOT
OIlEePALINH C KBAJPATHBIMHU CKOOKAMH, KaK U CIIUCKH. MBI yKe 3HaeM, 94TO o6bexT
C IIOMOMIBIO KBAAPATHBIX CKOOOK MOXHO IOJYIUTD JOCTYI K COAEPKUMOMY
ciiucka. ITormpobyem 3aMeHUTDb GYKBY 1 HIDKHETO PETHCTpPa B CIIHCKE
vowels OYKBOU I BEpXHEro peTUCTpa.

>>> vowels[2] = 'I'<?__““\\\\
>>> vowels Mpucsoum sykey <.,

(' a', 'e’, 'TL, 'o', 'u'l npemien o
mpembemg 3Aemeng
cnucka «<Vowels »,

—

Koprex

Kak 11 03k11a710Ch, TPETHIA 31IEMEHT B CIIUCKE (C MHAEKCOM 2)
M3MEHMIICS, M 9TO KAK Pa3 TO, ITO MBI XOTE/IM yBUACTh, HOTOMY HTO rpoMKo BogMyuaemcs
cnucky u3Mensempl. OIHaKO IOCMOTPUM, YTO IPOU3OHIET, €CIIU B omeem Ha nonkmi

TO K€ IIPOJIEJIaTh C KOPTEXeM vowels2. UzmMeHums, Kopmes. Y

VIHmepnpemo.mop

>>> vowels2[2] = 'I'
Traceback (most recent call last):
File "<pyshell#16>", line 1, in <module>

vowels2[2] = 'I'
TypeError: 'tuple' object does not support item assignment
>>> vowels2
(' a'/ 'e'r 'i'/ 'O', 'u')

\/_ Hudero He u3MeHuAoCk, Nomomy
Umo kopmexu Heu3meHsems.
KOpTG}KI/I HEN3MCEHIAECMBbI, HOSTOMY HE CTOUT O6I/I}K3TI)C5{ Ha HpOTeCT

KOMIMJISITOPA B OTBET HA IIOIIBITKY NI3MCHUTD O6"I)CKT, XpaHHHIHfICﬂ B KOPTCIKE.
B KOHI€ KOHIIOB, 3TO OTIMYHUTEJIbHA Y€PTA KOPTEKA: COSZ[aHHbeI CIMHOK/bI

¥l 3aII0JTHEHHBII JAHHBIME, KOPTEK GOJIbIIIE HEe U3MEHSIETCS. ECAV AQHHBIE
TO 1OBeeHNE OUEHD II0JE3HO, OCOGEHHO €CIN HY)KHO FapaHTUPOBATD B BaIIETL
HEM3MEHHOCTb KaKMX-I1M00 JaHHBIX B Iporpamme. EAnHCTBEHHDIIT c110CcO6

CleJIaTh 9TO — IOJIOXKUTD JJAHHbIC B KOPTEXK, U MHTEPIPETATOP HE CTAHET CTpYKTYypE
BBIIIOJIHSTD JTIOG0M KOJ, IbITAIONMIACI U3MEHUTD JAHHBIE B KOPTEXKE. HWKOTAQ

B ocraBuieiicst yacTH KHUU MbI BCera OyAeM UCII0Ib30BATh KOPTEXKHU TaM, HE MEHSIOTCA,

rie 3TO HYKHO. B cirygae ¢ 06paboTKOI INIACHBIX TEIePhb IIOHATHO, IIOYEMY
CTPYKTYPY JAHHBIX vowels CIeJyeT XpaHUTb B KOpTeXe, a He B cnucke. Her
CMBICJIA MICTIOJIB30BATh U3MEHSIEMYIO CTPYKTYPY JJAaHHBIX (TakK KaK ISTh ITTACHBIX B KOpPTE>K.
HUK020a HE N3MEHSTCS).

ITIOAOZKWTE MX

Hawm neugero 6osbiine ,Z[O6aBI/ITI) O KOPTEXKaX — 3TO CaMblI€ OOBbIUHbIE
HEMU3MEHAEMbIC CIITMCKH. Br[poqu, y KOpTe)KCfI €CTb OJHa OCO6€HHOCTb,
KOoTOpasd cOuBaer ¢ TOJIKY MHOTHUX IIPOI'PAMMUCTOB. ,Z[aBafITe IIOCMOTPHUM, 9TO
3TO 32 OCOOEHHOCTD M KaK HE II0NACTh U3-32 HEE BIIPOCAK.

Bbl 34ecb » 169



Kopmexu:

bydbme BHumamenbHbl ¢ kopmexamu u3 0dH020 00beKkma | (osver

o 06beKT
Hpe,ILCTaBI)Te, YTO BBI XOTUTE COXPAHUTDH OJIUH CTPOKOBBIN OODBEKT B KOpTeXxe. Ectp

co0JIa3H IIOMECTUTD CTPOKY B CKO6KI/I, a4 3aTEM IIPHUCBOUTD BCE 3TO HepeMeHHOfI... obvekT

HO 9TO HE IIPUBEACT K OKNAAEMOMY PE3YJIbTATY.

Koprex

ITocMOTpUM B MHTEPAKTUBHON KOHCOJIU >>>, 4TO NPOU3OHJET B TOM CJIydac.

>>> t = ('Python')

>>> type (t) 3m0 He mo, vero
<class 'str'> Mbl oXugaau. Y Hac
~—— B UmMore noayYuaack
>>> t CMpoka. Ymo Xe cmanc
'Python' ¢ kopmexem?

To, 4TO 1MOX0XKE HA KOPTEK U3 OJHOTO OOBEKTA, TAKOBBIM HE ABJISETCS; TO CTPOKA.
Takos cunTakcnuecknii kanpus Python. Cormacno npasmiam, 4To6b! KOPTEXK ObLT
KOPTEXEM, HEOOXO/IMMO BKJIIOYUTD B €T0 OIPEJIeICHUE XOTS Obl OJIHY 3aIIATYIO, AaXKe
€CJIV KOPTEXK COLEPKUT OANH OOBEKT. UTOGBI CO31aTh KOPTEXK C €JUHCTBEHHBIM
OOBEKTOM (KaK MBI IIBITAIMCH CO3J]ATh KOPTEXK CO CTPOKO B IIPUMEPE BBIIIE), HYKHO
BKJIIOUUTD B OIIPEJIEICHHE OJIHY 3aIIATYIO, HAIPUMEP TaK:

>>> €2 = ("Bython',) _ 7 e - omd

3o,n5{moﬂ. B koHue,

umeHHo no Heu
Bce 3T0 KaxkeTCcss HEMHOTO CTpaHHBIM, HO ITYCTb BaC TaKOC

uHmepnpemamop
He 6ecniokonT. IIpocTo 3aroMHUTE IPABIIIO, U BCE GYAET OTINIHO: ygHaem, Ymo nepeg HuM
KaACObLil Kopmesic 00AKHCeH BKANUAMD NO MenvULell Mepe 001y 3aNnimyro KopmexX.

enympu cxobox. Ecim Ternepb 3alpoOCUThb Y UHTEPIIPETATOPA BHIBECTU
TUI 00bEKTA t2 (a TaKKe ero 3Ha4eHMHe ), Bbl y3HAeTe, 4yTo t2 —
KOPTEXK, KaK U OKU/[AIOCh.

>>> type (t2) Fopazgo ayywe: menepk
<class 'tuple'> /_ Y Hac kopmex.

>>> t2
('Python',)

NHmepnpemamop omospaXaem
/\k/—\ KopmexX. ¢ eguHcmBeHHbM

obbekmoM C 3o,namo& B koHUue.

YacTo (pyHKIIMY IPUHUMAIOT U BO3BPAIIAIOT APTYMEHTBI B BUJIE KOPTEKA, AAKE €CJIH OHU
MPUHUMAIOT WIA BO3BPALIAIOT TOJBKO OANH 00BEKT. COOTBETCTBEHHO, BBI 4ACTO OyzeTe
BCTPEYATh IOAOOHBIN CHHTAKCHUC, padoTast ¢ pyHKIUsIMU. MBI MHOTOE MOXXEM PACCKa3aTh
O CBSI3U MEKJY (DYHKIIUSIMU U KOPTEKaMU; (PAKTUIECKHU, 3TOMY OyJEeT IOCBSIIICHA
ceayiomas wiaBa (1 BaM He IPHUJETCS JIOJITO KJaTh).

Ternrepb, KOTIa BBI TO3HAKOMUJIMCH C YETBIPbMSI BCTPOEHHBIMM CTPYKTYPAMM JAHHDIX
U MIPEK/JIE YeM MepelTH K ciesylomei rmase o QyHKIUAX, JaBaiiTe c/ieaeM HEGOIbIION
KPIOK, YTOObI PACCMOTPETH MHTEPECHBIN IpUMeEP € 6oJIee CI0KHONU CTPYKTYPOI JAHHBIX.
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CmpykmypupoeaHHbie 0aHHbIe

KombuHupoBanue BcmpoeHHbIX cmpykmyp daHHbIX

Bce 3Tu pasroBopebI 0 CTPYKTYpax AAHHBIX
BbI3LIBAFOT Y MeHS TOJIbKO OAWH BOMpOC:
MOXHO N CO3AaTb YTO-HUBYAbL 6oNee
cnoxHoe. Hanpumep, MOry Nt 9 COXPaHUTb
cnosapb B criosape?

JToT BONpPOC 3aQaloT MHoOrume.

CTOUT TOJBKO OporpaMMHCTaM HAYIUTHCSI XPAHUTD
quncaa, CTPOKHN 1 6yJI€BbI 3HAYE€HUA B CIIMCKAaX

1 CJI0BAPAX, KaK UM HE€ TEPIIUTCA Y3HATDb, MOT'YT JIM
BCTPOCHHBIC CTPYKTYPbI JAHHbIX XPAHUTD boiiee
CJIOJKHbIE TaHHBIE. HaHpHMep, MOJKET JIM CTPYKTYpPa
JAAHHDBIX XPAHUTDH APYIrue CTPYKTYPbI ,Z[aHHbIX?

Orser Ha 3TOT Bonpoc — Aa. [Ipuuynna B TOM, uTO
B Python éce asasemcs obsexmom.

Bce nanHbIe, KOTOPBIE MBI COXPAHSLIN BO BCTPOEHHBIX
CTPYKTYpPaX J0 TOTO MOMEHTA, ObLIH OGbeKkTamMu. ToT
(haxT, 9TO 3TO GBI «ITPOCTHIE OGBEKTHI» (TAKHE KAK
YHCJIA U CTPOKU), HE UMEET HUKAKOTO 3HAYEHUs, IIOTOMY
YTO BCTPOEHHBIE CTPYKTYPBI JAHHBIX MOTYT XPAaHUTD
1106bte 06 BEKTHI. Bece BCTpoeHHbIEe CTPYKTYPBI JAHHBIX
(HECMOTpS HA UX «CJIOKHOCTD») — TOXKE OOBEKTHI, M UX
MOJKHO COYETATh APYT C APYroM Kak yrojHo. IIpocto
IIPUCBOITE BCTPOCHHYIO CTPYKTYPY JAHHBIX KaK
OOBIYHBIA OOBEKT — U JIEJI0 CAEIAHO.

Paccmorpum npumep, B KOTOPOM UCIIOJIB3YETCS CJIOBAPh
CIIOBapen.

SMe HE

Dynbxef BotPoChI

[}
B ° 370 oTHOCUTCA TONLKO K paboTe co crnoBapsamu? Mory s co3aaTh CMUCOK CMUCKOB, UM MHOXECTBO CMMCKOB, UMW KOPTEX
cnoBapen?

e
O * [la, koHeuHo. Mbl MpoieMOHCTPHPYEM, Kak paboTaeT crioBapb CrOBapei, HO Bbl MOXETE CoueTaTh CTPYKTYPbI AaHHbIX MO CBOEMY BKYCY.
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UN3meHsiemass mabnuua

Xpanerue mabauub daHnbix

ITockobKy Bce ABAgETCS OOBEKTOM, 2 BCE BCTPOCHHbBIE CTPYKTYPhI MOTYT
XPAHUTBCA B TIOOOM BCTPOEHHOMI CTPYKTYpE, IO3BOJIsSA CO3/aBaTh Goee
CJIOKHBIE CTPYKTYPhI JAHHBIX... BPSJI JIM BAIl MO3T CIIOCOGEH BCE 3TO
npeacrasuTh. Hanpumep, crosapns cnuckos, codepacawux xopmescu, xomopuvie
codepaicam mnozncecmea crosapei, MOKET OBbITh XOPOIIEH Heei, a MOKeT —
U HE OYEHD, IIOTOMY YTO €r0 CJI0KHOCTD 3aIlKaJIUBAET.

M3 c10KHBIX CTPYKTYP JAHHBIX Yallle BCEI'O UCIIOJIb3YIOTCS CJI0OBAPU CIOBAPE.
JTa CTPYKTypa MO3BOJISIET CO3/IaBATh UsMeHAemvle mabruyst. Ilpencraspre, aTo
y HaC eCTh TabJINIIA, ONMHCHIBAIONIAS KOJUIEKITUIO IIEPCOHAKE.

Nma Mon Pop 3aHaTUIA MnaHeTta

Popg Tipecpekm Myxkckoll ViccaegoBameab bemeakreize 7 <
Apmyp DeHm Myxckol TipuromoBA€HUE BYMEPEPOYoB 3emad

Tpuwa MakMuaAaH JeHckul Mamemamuk 3emad

MapBuH HeujsecmeH Posom-napaHouk HeuzsecmHa

BcriomHHTE, KaK B HaYaIe 3TOH IVIaBbI MBI CO3/IAIN CJIOBAph Person3,
4TOOBI COXPAHUTS JaHHbIe 0 Popre IIpedexre.

person3 = { 'Name': 'Ford Prefect',
'Gender': 'Male’,
'Occupation': 'Researcher'’',
'Home Planet': 'Betelgeuse Seven' }

YToO6bI HE CO3/JaBaTh YEThIPE PA3HBIX CJIOBAPS VIS KAXKJJOH CTPOKU
TaGIUIIBI (M IIOTOM HBITATHCS CBSA3ATHh UX BOEJUHO), JaBaTe CO3/a UM
OJINH CJI0BApb U HA30BEM €ro people. 3areM OyAeM HCIIOIb30BaTh
people g XpaHeHUs IPOU3BOJIBLHOTO YHC/IA JPYTUX CIOBapei.

CHavasra co3/[aiuM MyCcToH CI0Baph people, a HOTOM COXPAHUM B HEM
naunble Poppa [Ipedexra no kiouy.

CHaYana co3gagum Hoshid, nycmol
/_ CAGBapb.
>>> people = {}

>>> people['Ford'] = { 'Name': 'Ford Prefect',
4/% 'Gender': 'Male’,
KawoH — «Ford>, 'Occupation': 'Researcher',
o Haterue — 'Home Planet': 'Betelgeuse Seven' }

gpgrofx cAoBapb-
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" Cacs
CnoBapb, codepxawuii croBapb Caosaps scmpoey
OBaph —
obpamume
Coszaas cioBapb people u 106aBUB B HETO OJHY 3aIIKCh ¢ JaHHbIME (0 Popre), Hd-Pgono AHE;‘;Md-Hue
MOYKHO 3aIIPOCUTD Y UHTEPIIPETATOPA BBIBECTH COJIEPKUMOE CIoBaps people PUrYpHkie ckos?c’:;”ble

B KOMaHﬂHOfI CTpOKe >>>, PCSYJIbTaT HEMHOT'O YIMBJISIET, HO BCE€ HAIIN JJTaHHbIC 3/1€Ch.

>>> people
{'Ford': {'Occupation': 'Researcher', 'Gender': 'Male'’,
'"Home Planet': 'Betelgeuse Seven', 'Name': 'Ford Prefect'}}

Ceituac B cj1oBape people €CTb TOJILKO OJ1H BJIOKE€HHDI CJ10BApPb, IIO3TOMY HAa3bIBATb
€ro «CJ10Bapb CHOBapeﬁ>> — IIPEyBEJINYICHUE, BE/1b people COZEPKUT TOJBKO OJITMH
CJI0BApb. Bot Tak people BBIIVIAAIAUT C TOYKU 3PEHNSI UHTEPIIpETATOPA.

lOccupo.tion j—){ Reseo.rcherj
l Gender j—){ Male
Peopie bl_ome Planet LBeteIgeuse Seven

_/‘\ o S~y
CAoBapb l Name tFord Prefect

((Peo-P[e»...
~Cogepxum gpyrol
CAoBaph (B BUge 3HaYeHus,

accoluupoBaHHoro
€ KaioYom «Ford » ).

DaHHiie
o5 Apmype,
ITpomomxnm 1 106aBUM OCTaJIbHBIE TPH 3AIIICH B HAIIY TaOJINITy.

>>> people['Arthur'] = { 'Name': 'Arthur Dent',
'Gender': 'Male'’',
'Occupation': 'Sandwich-Maker',
'"Home Planet': 'Earth' }
>>> people['Trillian'] = { 'Name': 'Tricia McMillan', DeaHHie
'Gender': 'Female', o Tpuwe
'Occupation': 'Mathematician’', €— accoyu-

'Home Planet': 'Earth' } UpoBaHki
€ KkaoYom

>>> people['Robot'] = { 'Name': 'Marvin', «Trillians,
'Gender': 'Unknown',
'Occupation': 'Paranoid Android',

'Home Planet': 'Unknown' }

DaHHbe o Mapeute accouyuuposatbl —

¢ kaodoM «Robot».
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3mo npocmo daHHLIe

CnoBapb cnoBapeii (on xe mabauua)

Tenepnb y Hac ecTb cI0Bapb people € YEThIPbMS BIOKEHHBIMU CJIOBAPAMHU,
U MBI MOKEM 3aIIPOCUTD Y MHTEPIIPETATOPA BBIBECTU COJEPKUMOE CIOBAPS
people B KOHCOJIU >>>.

B pesysnbrare Ha 9KpaHe NOABIIACH KAKAA-TO MEITAHUHA U3 JJAHHBIX
(cMoTpuTe HITKE).

TpygHoBamo
HecMmoTpst Ha MeaHMHY, BCe HAIIX JaHHBIE 31ech. OGpaTUTe BHUMAHUE: Yumams, u
» MO BCe

€ KaKJJOI OTKpbIBAIOIEN (PUTYPHOI CKOOKM HAUMHAETCSI HOBBII 9aHHbe 3gech
CJI0BAphb, a KaX/1as 3aKpblBalomas purypHas CKOOKa 3aBepIIaeT cJI0Baphb. )
IToxcunraiiTe, CKOIBKO UX (3/1€Ch UX I10 IATH KaXK/JJOTO BUJIA).

>>> people

{'Ford': {'Occupation': 'Researcher', 'Gender': 'Male'’,
'Home Planet': 'Betelgeuse Seven', 'Name': 'Ford Prefect'},
'Trillian': {'Occupation': 'Mathematician', 'Gender':
'Female', 'Home Planet': 'Earth', 'Name': 'Tricia
McMillan'}, 'Robot': {'Occupation': 'Paranoid Android',
'Gender': 'Unknown', 'Home Planet': 'Unknown', 'Name':
'Marvin'}, 'Arthur': {'Occupation': 'Sandwich-Maker',
'Gender': 'Male', 'Home Planet': 'Earth', 'Name': 'Arthur
Dent'}}

MHTepnpeTatop npocTto
BbIBeS1 AAGHHbIE HA SKPaH.
A MOXHO caenatb BbIBOZ 6onee
npeseHTabesIbHBIM?

HOa, BbiBOA MOXXHO caenaTtb 6onee
YyAOGHbLIM ONs YTEeHuA.

MbI MOXEM 3aIIPOrPaMMHUPOBATH B KOHCOJIN
KOPOTKUI UK £Or, KOTOPBII «IIPOOEKUT>
10 cJIoBapio people. Takke HaM MOHAKOOUTCS
BJIOKEHHBIA UKI for juisg urepanui

1O BJIOKE€HHBIM CJIOBAPSIM, TOT/A YK TOYHO MBI
HOJIy9NM 60JIee YUTAEMBIN TEKCT Ha dKPaHe.

Mb1 Mmoru GBI cie1aTh 3TO... HO He OyzieM,
IIOTOMY UTO 3a HAC 3Ty pabOTy YK€ BBIIIOJTHUIH.
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CmpykmypupoeaHHbIe OaHHbIe

KpacuBblii BbiB0d cAoXHBIX cmpykmyp daHHbIX

B crangaprayio 6u611M0TEKy BXOAUT MOJY/Ib PPrint, KOTOPBIM NIpUHUMAET
JIOGYIO CTPYKTYPY JJAHHBIX U BLIBOJUT €€ B YIOOHOM JUld yTeHUus opmare.
Hassanue pprint o3nagaer «pretty print» (KpacuBbIil BHIBOJ).

JlasaiiTe ncnosbsyem pprint g BeIBOJia c1oBaps people (coBaps
croBapeit). Huxe MbI CHOBa BBIBEJIM JAHHBIE «B CBIPOM BHUJE» B KOHCOJIU
>>>,a 3aT€M UMIIOPTUPOBAIY MOJYJ/Ib PPrint U UCIIOJIb30BAIU €TO
¢ysxnmo pprint, 9TOOBI IOJIYYUTD JK€JIACMbBII BBIBOJ,

>>> people

{'Ford': {'Occupation': 'Male',

'Researcher', 'Gender':

'"Name' :

'Home Planet': 'Betelgeuse Seven',
'Trillian': {'Occupation': 'Mathematician', 'Gender':
'Female', 'Home Planet': 'Earth', 'Name': 'Tricia
McMillan'}, 'Robot': {'Occupation': 'Paranoid Android',
'Gender': 'Unknown', 'Home Planet': 'Unknown', 'Name':
'Marvin'}, 'Arthur': {'Occupation': 'Sandwich-Maker',
'Gender': 'Male', 'Home Planet': 'Earth', 'Name': 'Arthur
Dent'}}
>>>
>>> import pprint << VIMnopm Mogyad «pprint», a 3amem
S>> ucnoabjosaHue yHkuuu «pprint».
>>> pprint.pprint(people)<%——f////
{'Arthur': {'Gender': 'Male'’,
'Home Planet': 'Earth',
'Name': 'Arthur Dent',
'Occupation’': 'Sandwich-Maker'},
'Ford': {'Gender': 'Male’, Takoll shog
. v : Yumams npowe.
Home Planet': 'Betelgeuse Seven', Samembme:
'Name': 'Ford Prefect', Y Hac no-
'Occupation': 'Researcher'}, NpexHemy name,
OMKphbiBaiow|ux
'Robot': {'Gender': 'Unknown', < unm
'Home Planet': 'Unknown', 3akpbiBaiowjux
'Name': 'Marvin’', PUTYPHLIx
. . . Ckobok. OgHako
'Occupation': 'Paranoid Android'}, meneps, —
'Trillian': {'Gender': 'Female', bAdrogaps
'Home Planet': 'Earth', “Pprint» —
: C e . : Ux npowe
Name': 'Tricia McMillan', 3amemums
'Occupation': 'Mathematician'}} (U cocyumams),

Bbl 3

Haw caosapy,
CAoBapel

MpygHo Yumame,

'Ford Prefect'},
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Kak amo ebicnsdum

Busyanuzauus cnoxubix cmpykmyp daHHbIX

O6HOBUM NNpEACTaBJI€HNE O TOM, KaK MHTEPIIPETATOP «BUANT>» CJIOBAPb
CJ'IOBapeI‘/JI people TCIIEPb, KOT/JIA B HEM CTAJIO GoJIbIIIEe JAaHHDbIX.

CaoBapb
P <'peOP‘e”' \

l Occupation *—)tSa.ndwich-Makerl

i | cender §—| Mae §
[——J [tome Panet@—>{ Earth §

l Na.m; *—){ Arthur DentI

l Occupation *—){ Resea.rcherl

S L {_ Mok
lHome Plo:net {Betelgeuse §even

l Name *—)t Ford Prefect

people @=———=>>

| Occupation §—>-{ Paranoid Android
! g ’ l Gender j—){ Unknown

lHome Plg.nep ( Unknown
l Name t Marvin

l Occupation *—)l Mathema.ticia.nl
| cender | remale
wll&ome panet §—>{  Earth
| Name @—>{ricia McMilanf

BosnuxaeT ymecTHbIl Bonpoc. Teneps movt 6udum, Kax 6ce smu 0annvle Xpanames

Yemuipe

&———— BAOXEHHhix

CAOBd.pSL

6 crosape crosapeti, 1o Kax Mol moxcem noayuums ux? OTBeT — Ha cJaeAyIoIel CTPaHuIE.
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CmpykmypupoeaHHbie 0aHHbIe

Docmyn k aHHbIM, XpaHAWUMES B CAOXKHBIX CMPyKMYpax

Teneps y Hac ecTh TabINIA JAHHBIX, COXpPAHEHHAs B caoBape people. HamoMmuum, kak
BBIVIAJUT dTA TAOIUIIA.

Uma Mon Pop zaHaTun MnaHeTa

Popg Tpepekm Myxckoll Vccaegosameab bemeakreinze 7
Apmyp DeHm Myxkckol TipuromoBA€HUE BYMEPEPOYOB 3emad

Tpuwa MakMuaaaH MeHckud Mamemamuk 3emas

MapsuH HeuxsecmeH Pobom-napaHouk HeuzsecmHa

Ecnm nac cripocsar, yem 3anuMaeTcss ApTyp, Mbl HaliJIEM CTPOKY, B KOTOPOI KOJIOHKA
Hmsa copepxnt nms ApTypa, a 3aTeM HalJ[eM IepecedeHne 3TOH CTPOYKU € KOJIOHKOH
Pox 3aEsaTHi, 11 TOT/]a MBI CMOXEM IpounTaTh «IIpurorosienne 6yrepoposos».

Korga Hy>KHO MOJTydUThb JOCTYI K CI0KHOM CTPYKTYpE JJAHHBIX (HapuMep, Kak Halll
CJI0Baphb cJaoBapeil people), MbI MOKEM JEHCTBOBATH CXOKUM 0OPA30OM, U Ceyac Mbl
IPOJIEMOHCTPUPYEM TO B KOMAH/IHOM CTPOKE >>>,

Cravaia HaﬁﬂCM B cjioBape people JAAHHDBIC 00 ApTpr, JJISL 9HETO JOCTATOYHO
IIOMECTUTD COOTBeTCTBYIOI_[II/Iﬁ KII049 MCKAY KBaAPaTHBIMUA CKOOKaMU.

HaligeM

3a_nU.Cb

c ga.\-lelMu

ob Apmype- >>> people['Arthur']
{'Occupation': 'Sandwich-Maker',6 'Home Planet': 'Earth’',
'Gender': 'Male', 'Name': 'Arthur Dent'}

3anuck B CAocBape,
accoluupoBaHHas

. c
MBI HanIM CTPOKY € JAHHBIMHA 06 ApPType U Tenepb MOKEM HalTH 3HaY€HHE, KaioYom «Arthurs,

acconuupoBaHHOE ¢ KmodoM Occupation (Pox sanarnii). Mcoabayem
BTOPYIO ITapy KBa/[PaTHBIX CKOOOK /IS TOMCKA BO BIOKXEHHOM CJIOBape
U TOCTYITA K UCKOMBIM JIAHHbBIM.

YkaXem 3anuch. —\‘ / — Jkaxem cmoasey,

>>> people['Arthur'] ['Occupation’]
'Sandwich-Maker'

Hcronp3oBanue JBOMHBIX KBIPATHBIX CKOOOK ITO3BOJIAET MOJTYyIUTh
JOCTYI K JIIOOOMY 3HAUEHUIO B TaOJINIIE IO YKA3aHHBIM 3aIIMCU U CTOJIOITY.
3anuch COOTBETCTBYET KJII0UY, MCIIOIb30BAHHOMY JUISl BKJIIOUEHUS B CJIOBAPD
(manpumep, people), a cTOI6EI — KIIOYY BO BJIOKEHHOM CJIOBape.
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CroxHblIe

Mannble Aw0boi croxHocmu

He BasxHO, Kakue y Bac JJaHHbIE — IIPOCTOMH CIMCOK WJIN YTO-TO 60JIee CI0KHOe
(Harpumep, cI0Baph CI0BApEil), IPUATHO 3HATD, YTO BCTPOECHHBIE CTPYKTYPBI
Python crioco6HbBI yROBIETBOPUTD BCE TOTPpeOHOCTH. OCOOEHHO NPUATHA
JMHAMUYECKas IPUPO/ia CTPYKTYP JAHHBIX; KPOME KOPTEXeH, Kax/as

U3 CTPYKTYP JAHHBIX MOXKET PaCTH ¥ COKPAIaThCs 110 Mepe HEOOXOAUMOCTH,
a uHTepuperarop Python BosbMeT Ha cebst BCio paboTy 11O BBIAEICHUIO /
OCBOGOXK/IEHUIO TAMATH.

Mbur CIHIC HE 3AKOHYMJIN CO CTPYKTYpaMU JaHHbIX 11 BEPHEMCS K 3TOU TeMme
II03K€E. Tenepb BbI 3HA€TE 1OCTATOYHO, ITOOBI MIPOAO/IKUTD N3ydYCHMC sI3bIKA.

B cnenyomeii rmaBe Mbl HOroBOpPUM 00 3(P(PEKTUBHBIX TEXHOJIOTUAX
IMOBTOPHOTO UCIIOIb30BaHUSA KoJia B Python u o3makomumcs ¢ ogHuM
13 CaMbIX OCHOBHBIX 3JIEMEHTOB dTUX TEXHOJIOTUI: (PYHKITUAMU.
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Kod u3 3-ii 2naBbl, 1 u3 2

vowels = ['a', 'e', 'i', 'o', 'u'l

word = input ("Provide a word to search for vowels: ")
found = {}

found['a'] = 0

found['e'] = 0

found['i'] = O

found['o'] = 0

found['u'] = 0

for letter in word:
if letter in vowels:
found[letter] += 1

for k, v in sorted(found.items()) :
print(k, 'was found', v, 'time(s).')

CmpykmypupoeaHHble OaHHbIe

Mporpamma «Vowelsk.py»»
BbiNoAHsem Nogcliem Yacmomy
TAaCHbix. OHa ocHoBaHa

Ha Nporpamme «vowels3,

PY>, Komopyio mhi BnepsLie
BCMpemuau B raase 2,

R

Thimadch Yyga.Aumb
uHuquaAugauun
cAcBaps, Mbl

co3ganu «vowelsS.
PY> 3Ma NporpaMMd ————
3a3epu1aemc9[ )
asapulio ¢ ouwluskol
spemeHu BhinoAHEHUS
(nomomy Hmo Mbl

He uHuu,ua.Au3u.poBaAu
cyemyuku Yacmomb).

found = {}
for letter in word:

if letter in vowels:
found[letter] += 1

print (k, 'was found',

vowels = ['a', 'e', 'i', 'o',
word = input ("Provide a word to search for vowels: ")

for k, v in sorted(found.items()):

A\

lul]

'time (s) . ")

vowels = ['a', 'e', 'i', 'o', 'u']
word = input ("Provide a word to search for vowels: ")

found = {}

for letter in word:
if letter in vowels:
found.setdefault (letter, 0)
found[letter] += 1

for k, v in sorted(found.items()) :
print (k, 'was found', v, 'time(s).')

B nporpamme «vowelsé.py»
ucnpasaeHa. oluska.

C NoMoWbio MEMoga
«setdefault», komophil
MoXem pabsomamb

E C AloBbiM CAOBd-PeM

(u npucso.usa.mb kao4Y
jHayeHue no ymoaHaHwo,
ecAU B caoBap€ katoM
omcymemeyem).
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Kod

Kod u3 3-ii 2naBbI, 2 u3 2

vowels = set('aeiou')

found = vowels.intersection (set (word))
for vowel in found:
print (vowel)

word = input ("Provide a word to search for vowels: ")

B nocaegneq, BEpcuu
NPoTpammbl gag

Pabombi ¢ raacHymy
«Vowels7,py Ucnoabayiomey
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A 6511 NpuMmep, rae
MCMOSb30BASIUCD
npevmyLLiecTBa KopTexen?

Npeumywecmeq MHoXecmg
Takum OBpa3oM M .
cywecmeeHHo Cokpamuau
Nporpammy «Vowels3 pys
oCHoBd.HHglo Ha cnucko.x,
U CoxpaHuau my xe ’
@ngu,uoHa.AbHocmb.

He 6b1no. Ho aTo HopmanbHO.

MbI He MCITOIB30BAIM KOPTEKU B IPUMEPAX
3TOM IIAaBBI, HIOTOMY YTO MO3XKE PACCMOTPUM
nx BMecTe ¢ pysknusamu. Kak yxe
rOBOPUJIOCH, MBI BCTPETUM KOPTEXH, KOT/a
6yeM n3ydaTh (PyHKIIUH (B CJIETYIOIIEH
DIaBe), a IOTOM U B IPyrux miasax. Kakprii
pas, Korjaa HaM BCTPETATCA KOPTEXKHU,

MBI GyleM OTMeUYaTh OCOOEHHOCTH UX
HCIIOJIb30BAHU.



NeBMoPHee ACNEAb3ERIHAC

*
% @yHKYnH n Mogynn +

CKronbKo 6bI KOAQ 8 HU Hanmcan,
CMNyCT4 KaKOe-TO Bpems OH
CTAHOBUTCA HEYNPABSAEMbIM.

nOBTOpHoe ncnosfib3oBaHue Koaa — KJiko4 K NOCTPOEeHU
CTaOUNbHbIX CUCTEM.

B cnyyae Python Bce noBTOpHOE MCMNOMb30BaHNE HAYNMHAETCA N 3aKaHYMBaETCS
dbyHKUMAMKN. Bo3bMUTE HECKONBKO CTPOK KoAa, AalnTe UM MMSA — 1 y Bac rotoBas
YHKLMSA (KOTOPYIO MOXHO MCMOMNb30BaTh NOBTOPHO). Bo3bMuTe KOMMEKUMo dyHKLNIA
N CoOXpaHuTe MX B dpainie — y Bac rotoBbli MOAYIb (KOTOPbIA MOXXHO UCNOMb30BaTh
MOBTOPHO). OTO NpaBaa, Koraa roBopsT, YTO 0e1umbCs NPUsSIMHO, U B KOHLE MMaBbl Bbl
yXe cMoxeTe cosfasaTb KOA ANs MHOFOKPaTHOro 1 COBMECTHOIO MCMOMb30BaHUS,

Grnarogaps NOHMMaHMWIo Toro, kak paboTatoT doyHKUMM 1 Modynu Python.

3TO HOBaA rnasa 181



Ha4yHem ¢

NoBmoproe ucnoab3oBanue koda ¢ nomowbio hyHKuuil

Heckosbko cTpok koja Ha Python MoryT BBIIOTHUTH JOBOJIBHO MHOTO PaboTHI,

HO PaHO WX IIO3/{HO BbI OGHAPYXKHUTE, YTO KOJA CTAJIO CJIUIMIKOM MHOTO... U €T0 BCEe
TpyAHEe conpoBoxaaTh. Yro OyzeT, ecam 20 cTpok koga Ha Python paspactyrcs
10 500 cTpok miu 6osee? B aToM cirydae nopa 3afyMaTbCsI O CTPATETHSIX,
MO3BOJIIONNX YMEHBIINUTD CJIOXKHOCTD IIPOTPAMMBI.

Kak 1 MHOTHE A3BIKH IPOTPAMMHPOBAHUS, Python OJJEPKUBAET MOAYIbHOCTD,
MIO3BOJISAA Pa3brBaTh GOIbIINE (DPArMEHTHI KOJIA Ha MEHBIINE, HoJiee yIOOHbIe JUIs
conpoBoxaeHu. /I 3TOTo cO3Aa10TC (PyHKIHMHU, KOTOPBIE IIPOIIE IPECTABUTD
KaK MMeHa JUIg (pparMeHToB Koja. BcnoMHuTE IptarpamMmy U3 miaBel 1, koTopas
WUTIOCTPUPYET OTHOIIEHUS MEKTY (pyHKumIMI/I, MOJY/IAMM U CTAaHJZAPTHOMN

OGUGINOTEKOI.
— f i l é\ B amoli raase wmy CocpegomoYumcs
gotowrd Ha Co3gaHuu u UcnoAbzoBaHuu
PYHKYUl (mosmopum guarpammy
- U3 TAashl 1, Ymosp HanomHumb gaym
e Kakoe l\aecmo 3aHUMaom cngku,uu’
B obWed cmpykmype). Takxe Mbl

k—\v\

...Komopblﬂ geAagemcs )
Yacmhio cmd.Hga.'pmHou
pusAUOMEKU.

Co39agum coscmeeHHI( Mogyab, a
Co3gaHue susauomek ocmasuy gas
PaccMompeHus B gpyrux kHurax,

[nE

——mkdir
getcwd .. chmod

'

random datetime

B 3T0#1 rMTaBe OCHOBHOE BHUMAHUE YAEISIETCS CO3AAaHUIO (DYHKIIUI — 3Ta
JacThb IIOKa3aHa B BEPXyIIKe JuarpamMMbl. Korma Bl ocBonTe co3panue
(pyHKIIMI, MBI HOKAXEM, KaK CO3aTh MOJYJIb.
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lNoemopHoe

Npedcmasasem dyrkuuu

[Tpexje yeM IpeBpaTUTh HECKOJILKO CTPOK KOJ/Ia B (DYHKITHIO, OCTAHOBUMCSI HA MUHYTY U OIICHIM
«aHATOMUIO» 60U pyHKuU B Python. ITocie 3aBepuieHnst BBOAHON 4acTu BbIGepeM (pparMeHT
HAIIMCAHHOTO KOJIA ¥ BBLITIOJTHUM HECKOJIBKO IIAroB, YTOOLI IPEBPATUTD €TI0 B (PYHKIIMIO,
IPUTO/IHYIO JUIS HOBTOPHOTO UCIOJb30BAHU.

IToka He 6ynem BraBaThcA B AeTann. Ceifgac OT Bac TPeGyeTCs TOJBKO IMOHATD, KaK BBIIVISAAAT
¢yaxkumu B Python, o yem n pacckasbiBaeTcsi Ha 9TOH U cileyoIel cTpaHunax. Mol paccMoTpum
JeTanu 1o xoxay usnoxenusd. B okne IDLE Ha 2TO# cTpanune nmokasan a6JI0H, KOTOPBIN MOYKHO
VICIIOJIb30BATh IS CO3/IaHns 0601 pyHknmu. [Toka BBI CMOTpHUTE HAa HETO, IOJlyMaliTe BOT O YEM.

o B pyHKUMAX UCNONb3yrOTCA ABA HOBLIX KNHO4eBbIX cnoBa: def u return.
O6a sotensrorcst B IDLE opanxesbim. Kinouesoe ciioBo de f npucsansaeT ums (pyHKIIIM
(8 IDLE BBIZEISI€TCA TOTYOBIM) U OTIPEJEIsET ee apryMeHThl. KioueBoe coBo return
MOJKHO HE€ HCII0JIb30BATb, OHO BO3BPAAC€T 3HAYCHHNE B KOJ, KOTOprfI BbI3BaJI (pYHKLIHIO.

0 FYHKUUU MOTYT MPUHUMATb APIrYMEHTLI.
PyHKIMA MOKET IPUHUMATD aPTYMEHTBI (TO €CTh BXOAHbIe 3HaueHus ). CIICOK apryMEHTOB
3aKJII0YAETCA B KPYIVIble CKOOKM U CJIeAyeT B CTpOKe ¢ def cpasy 3a uMeHeM (PyHKIIMH.

6 PyHKUUU copepxaT koA U (06LIYHO) AOKYMeHTaLMUIO.
Koj dyaknmm oy crpokoii def opopmiasieTcs AONOTHUTEILHBIM OTCTYIIOM 1 MOXKET
COJIepP>KaTh KOMMEHTAPUHU, €CJIN Hy:KHO. MBI ITOKaKeM /iBa Crtioco6a Jo0aBIeHNs
KOMMEHTAPHEB: C NCIOJb30BAHNEM TPOIHBIX KaBbIdueK (B pepakrope IDLE Botensercs
3€JIEHBIM U Ha3bIBAECTCS CTPOKOM JOKYMEHTAIMH) U C UCIIOIb30BAHUEM OJJHOCTPOYHOTO
KOMMEHTApHs, KOTOPBII HAUMHAETCA cpasy nocie cumpoia # (B IDLE BbienseTcss KpacHBIM).

VIHcmpykuus
«def» YgoBHbIl WasAoH
oﬂPeQeAﬂem @ @ function_template.py - /Users/Paul/Desktop/ NewBook/ch04/function_template.py (3.4.3) QPEJHKU,U.U,,
ums cpyHkuuu
ee . . n .
v cnuczkm . a_descriptive name (optional arguments) :
aprymenmos """Crpoka mokyMeHTamyma."""

=7 # Bpmeckr HaxomuTCsT KOO Bawen GYHKLIMM.

Cmpoka / # Bpmeckr HaxomMTCsTI KOO Balle QYHKIIMM. e_\\

gokymeHmayuu # Bmecs HaXOAMTCST KOR Bawen byHxipm.

onuchiBaem . optional_wvalue Tomecmume

Ha3HaleHue | ‘ cBoll kog

PyHkuuu. Ln: 8 Col: O 19 ech (BMECMO
ogHocm'pqule

P KommeHmaPueB) .

%

Aps yMHI/Ik@B

[nAa onncaHnA MHOrOKPaTHO Ncnonb3yemblx pparmeHToB Kofa B Python ncnonb3syetca
TEPMUH «bYHKUMA». B 4pYryx A3blkax NporpaMmMmpoBaHnA NCMONb3YIOTCA Takne NOHATUA, Kak
«npouepypa», «<MeTog» 1 «nognporpammar. Ecnu pyHkuma asnaeTca yacTbio Knacca Python, ee
Ha3blBalOT «<MeTOAOM». [103Ke Mbl paccka)em o Kflaccax n metogax Python.
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A uymo c

Kak 6bimb ¢ undopmayuei o munax?

EH.IC Pa3 B3IVISTHUTE HA madJI0H CI)YHKHI/II/I ITokxa MbI He HaYATIU BBIIOJIHATDH KOJZ,
BaM HE€ KAKETCdA, YTO YETO-TO HE xBaraeT? Moxer 6bITI:>, 31€Chb JOJIZKHO OBITH
YKa3aHO 49TO-TO €1I€, HO MbI HC CACJIAIN 3TOro? HOCMOTpI/ITe BHUMATEJIbHO.

® @ function_template.py - /[Users/Paul/Desktop/_NewBook/chO4/function_template.py (3.4.3)

a_descriptive name (optional_arguments):

"""Crpoka moxyMeHTampa. """
# Bpmeckr HaxomMTCSsT KON BalleM QYHKIIMM.

# Bpmeckr HaxomuTCsT KOO BawWen GYHKLIMM.

- B
# Bmecr HaxomuTCs KOH Bawer QYHKIM. Smom
. optional_value WabAoHe

| Yero-mo
He xBamaem?

Ln: 8 Col: O
T

4 cnerka B WOKe OT 3TOro WabnoHa
@YHKUMU. Kak nHTepnpetatop y3Haet, Kakme
B Hell TUMLI APryMEeHTOB U BO3BPALLIAEMOTO

3HaJYeHus?

OH n He y3HaeT, HO He 6ecnokoiTech 06 aTom.

HWurepnperarop Python ve Tpebyer yka3piBaTh

THIIBI APTYMEHTOB WJIM BO3BPAIA€MOrO 3HAYEHUSI.

B 3aBHCMMOCTH OT A3bIKA IPOIPAMMHPOBAHMS, KOTOPBII
BBI MCIIOJIB30BAIN PAHBIIE, 3TO MOKET YIUBHUTb.

Ho ne 6ecriokoiirecs.

Python mossosgeT nepesaTh B Ka4eCTBE apTyMEHTA JTI0O0H
00Bexm, BO3BPANIA€MOE 3HAUEHUE TOKE MOXKET OBITh
JIOOBIM 06Bexmom. VIHTEeppeTaTop He IPOBEPSAET TUIIHI
3TUX OOBEKTOB (TOJIBKO PAKT UX IEPEAUN).

B Python 3 MmoxHO ykasams oxxuaeMble THIIbI
ApryMEHTOB/BO3BpaIlaeMbIX 3HAUECHHI, 1 IIO3KE MBI

aTo cjenaeM. OJHAKO YKa3aHUE TUIIOB HE BKJIIOYAET KaK
10 BOJIIIEOCTBY IPOBEPKY TUIIOB, IOoTOMY 4TO Python
HUK020a HE IIPOBEPSIET TUIIBI APTYMEHTOB M BO3BPAIla€MBbIX
3HAUECHUN.
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ﬂoemopHoe ucnoJsib308aHue

Hazosem dpazmenm koda ¢ nomowpto «def»

Ecin ¢pparmMeHT KoJa Ui MHOTOKPATHOTO HCIIOJIb30BAHUS BBIOPAH, MOXKHO IIPHUCTYIATh

K co3fanmio pyHKImU. OYHKIMA CO3/1aeTCs ¢ HIOMOIBIO KIoueBoro ciosa def (oT aHII. define —
onpedenerue). 3a HUM CIEAYIOT UMt (DyHKITUY, CIIMCOK APTYMEHTOB (B KPYIIBIX CKOOKAX), KOTOPBII
MOXET OBITD ITyCTBIM, JBOETOUNE U TEJIO (PYHKIMH (O/HA UM HECKOJIBKO CTPOK KOJIA).

Bcrmomuaure nporpammy vowels7 . py U3 IPOLIUION IIaBhI, SMo nporpamma
KOTOpasi BBIBOANIA [TACHBIC, HAIICHHBIC B yKA3aHHOM CJIOBE. «Vowels7.py U3 TAash 3,
B35lmb

MHoXEeCmBo \)
T AACHbIX... vowels = set('aeiou')

- word = input ("Provide a word to search for vowels: ")

.U CAOBO.. . .
found = vowels.intersection (set (word))
~amem ¥ for vowel in found:
n:é ecequ-U.mU. print (vowel) Boisecmit
P eHue. -Pe:)’BAbmd.m.

HpCILCTaBI)TC, YTO BbI INTAHUPYETE MHOTOKPATHO NCIIOJIb30BATD 9TU IISITh

CTPOK B 6oJiee KpynHOU nporpamme. ¥ MeHbIe BCero BaM XOTEJI0CH Gbl I1 oTparbTe
KOIIIPOBATH ¥ BCTABJIATH 3TOT KOJ| B HY)KHBIX MECTAX... IO3TOMY, YTOOBI

IIPOrpaMMa OCTABAIACH IIPOCTOM U COAEPIKaIA TOIBKO OZHY KOIIUIO KOJIA, BpeEMs, YTOOBI
CO31a11M (PYHKITUIO. BI)I6paTI> ANST
ITokaxkeM, Kak 3TO cesnaThb B KoHcouu Python. YTo6bl npeBpaTUTh 3TH HATDH (I)YHKI}MM

CTPOK KOZia B (PYHKLIMIO, UCIIOJIb3yHTE KII0UeBOe cJI0BO de f, HaunHaoomee

onpegeseHne (PYHKIUY; AaiiTe (PyHKIIMU UMsI, KOTOPOE B IIOJTHOH Mepe Xopoumee ums,
OTpaXKaeT ee Ha3HAUEHHUeE (3TO gceeda Xoponras ujes); J00aBbTe IyCTOU CIIUCOK omvchIBAIOIICE
ApPryMEHTOB B KPYIVIBIX CKOOKAX, ITOCJI€ HUX IIOCTABBTE ABOCTOUHE; @ 3aTEM ee Ha3HAYCHE.

ﬂO6aBI)TC CTPOKH KOJa C OTCTYIIOM OTHOCHUTEJIbHO def, KaK IOKAa3aHO HUKE.

HayHume Dalime cpyHkuul xopoulee Dosasbme cnu
¢ kaioYesoro onucameAkHoe UMS. Hem a “ok apryvelimos. B Npumepe y pyhkuuu
€t PTyMEHmMos, nosmomy cnucok nycmoll

He 3abygbme nocmasums

>>> def searchdvowels(): <— goemouue.
vowels = set('aeiou')
word = input("Provide a word to search for vowels: ")
/———) found = vowels.intersection (set (word))
Tlsmb cmpok koga for vowel in found:

uy «vowelszpy> print (vowel)
c omcmgno,MU..

Tlockoabky kog HabpaH B KoHcoAu, He 3abygbme
DBAYKDBL HaXams Enter, {moshl nogmeepgumb
3c.BepL.ueHU.e BBoga. koga C omcmynom.

Teneps, kora PyHKINSA CO3AHA, BLI3OBEM €€ U yOeUMCs, YTO OHA pabOTAET TaK, KaK MbI IIPEITOIaraIu.
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Bbi308 hyHKU Ul

BuisbiBaem dyHkuuu

Yroo6s! BeI3BATh PyHKIIMIO B Python, Heo6xoanmo HabpaTh nMa (PyHKIUN,
JIOTIOJTHUB €r0 3HAYEHUSIMU apTYMEHTOB. (DYHKI_II/IH seachd4vowels
(ceifyac) HEe UMEET apryMEHTOB, M MBI MOKEM BBI3BATH €€ C IMYCTBIM CIIUCKOM
apryMeHTOB.

>>> searchdvowels ()
Provide a word to search for vowels: hitch-hiker
e
i
Eciu Be13BaTh (byHKuI/IIo elle pa3, OHA BBITOJIHUTCS IIOBTOPHO.

>>> searchdvowels ()

Provide a word to search for vowels: galaxy
a

Huxkaknx CIOPIIPHU30B: BbI3OB (pYHKIJ,'I/II/I IPHUBOJAUT K BBIIIOJTHCHUIO KO/ A.

Pedakmupyem dynkuuto B pedakmope, a He B komandHod cmpoke

Cetiuac xoJ pyHkIuu search4vowels HaOpaH B KOHCOJIU >>> U BBIIAUT TAK:

>>> def searchdvowels():

-/7\ vowels = set('aeiou')
Hawa word = input("Provide a word to search for vowels:
cpyHKuus found = vowels.intersection (set (word))
HaspaHa for vowel in found:
B koHCoAU.
print (vowel)
YTOoO6BI IPOAOJKUTH PAOOTY HaZ KOJZOM, MOSKHO IIOBTOPHO BBI3BATh He 336Y ABTE
€ro B KOHco/M (HanpuMmep, KomouHarmei Alt-P 8 Windows nm Linux
wiu Ctrl-P B Mac OS X) 1 oTpeilakTHPOBATh, HO 3TO HE OYECHB YIOOHO. COXPaHMTI’ KOA
Bcnomuure: ecnu xox, ¢ KOTOPBIM BbL pa60TaJII/I B KOHCOJIU >>>, B (I)Q.TZAC cuumMeHem

COJIEPKUT GOJIBIIE TAPEI CTPOK, €TO Jydllle CKOIMMPOBATD B PEAAKTOP

« . »
IDLE, rae 3aHMMAaTbCS peJaKTHPOBAHUEM HAMHOTO yroonee. Crenaem vsearch pY > IIocAC

9TO U IIPOJOJIKUM. KOIImmMpoBaHWMI
OrxkpoiiTe HOBOE, ycToe OKHO pefakropa IDLE, ckonupyiite (I)YHKIJT/IM
KOJ| PYHKITUU 13 KOHCOJIU (TOJIBKO He KOMUPYHUTE CUMBOJIBI >>>) 713 KOHCOATVA.

1 BCTaBBLTE €ro B OKHO peakTopa. Ilonpasus popmaTuposanue
U OTCTYIIbI, COXpaHuTe (ailn c umenem vsearch.py.
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lMoemopHoe ucronb3o08aHue

Ko
Wenonb3yem pedakmop IDLE, umober o pegatnope ie T
U Coxpa B palla
BHECMU U3MEHEHUs] Ve cneHen v sereimge

Bot Tax BeimisapuT paiin vsearch. py B okHe pegakropa IDLE:

[ NN | vsearch.py - /Users/Paul/Desktop/_NewBook/ch04/vsearch.py (3.4.3)

def searché4vowels():
vowels = set('aeiou’)
word = input("Provide a word to search for vowels: ")
found = vowels.intersection(set (word))
for vowel in found:

print (vowel)
|Ln: 8|Col: 0]
ITocne maxxarusa F5 npoucxoaut ciaeayiomee: okHO ¢ obonoukoil IDLE
BBIXOJUT Ha IEPEIHUN IJIaH U IIPOU3BOJUTCS IIEPE3aIyCK OO0JI0UKH. Ecau IDLE coosuum
OJHAKO HA 3KpaHe HUYEro He NosBUIOCh. Ilonpooyiite npoxenrats o owuske, korge Bbl -
TO K€ caMoe, YTOObI YBUJETbh, UTO MBI ©IMe€eM B BUAY: Haxmure Fb. Haxmeme F5, He naHukyume:

. Humech B okHo
I[TpuuuHa, 10 KOTOPOIT HUYETro He BHIBOJUTCS Ha SKPAH, 3aKJII0YAETCS Bep
P ’ P A pait, pegakmope. npoBsep

B TOM, UTO BbI IIOKA HE BbI3BAIN (PYHKIMIO. MBI BBI3OBEM €€ HEMHOT'O Copnagaem AU Bawl
II03Ke, a ceiiyac BHeceM B (pyHKIMIO oHO n3MeHeHue. He6oupimoe, Kog € Halum, a NomoM
HO KpaliHe Ba)KHOE U3MCHEHHE, Janycmume ero cHoBa-

bLme,

Jlo6aBuM HEMHOTO NH(MOPMAITUN B HAYAIO (DYHKIIUH.

YT06BI 06ABUTH MHOTOCTPOYHBI KOMMEHTApUIl (CTPOKY Cmpoka gokymeHmauuu
JAOKYMEHTAIMM) B JII000 KOJI, 3aKJIIOUUTE TEKCT KOMMEHTAPUS gosaBAeHa B o9 cpyHIuUU.
B TPOMHbBIE KABLIYKU. DaHHbIUL kommeHMapul

onuckiaem (kpamko)

BoT Tak BeImIAaUT (pail vsearch. py nocie f06aBICHUS CTPOKHI HagHaveHue PUHKUUU.

JOKyMeHTauu. BHecuTe Takue ke U3MEHEHU B CBOI KO/,

®C e vsearch.py - /Users/Paul/Desktop/_NewBook/ch04/vsearch.py (3.4.3)

def searchdvowels():
""'"BrBOOUT IJIaCHHE, HaMIeHHIHEe BO BBEIEeHHOM cJjioBe."""
vowels = set('aeiou')
word = input("Provide a word to search for vowels: ")
found = vowels.intersection (set (word))
for vowel in found:
print (vowel)

Ln: 9 Col: 0
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Ymo pekomeHdyem

Nouemy amu cmpoku odopmaenbl no-paznomy?

Eme pa3 B3missHuTe Ha (DyHKIIMIO B €€ HbIHemHeM cocTogHun. O6parure ocoboe

BHHMaHHNE Ha TP CTPOKU KOJZid, BbIACJIEHHBIEC B PEJAKTOPE IDLE 3enennim:

()] vsearch.py - /Users/Paul/Desktop/_NewBook/ch04/vsearch.py (3.4.3)

searchdvowels () :
vowels = set('aeiou')
found = vowels.intersection (set (worxd))

vowel found:
print (vowel)

"""BRBOOUT IJIACHHE, HaMJeHHHEe BO BBEIOEHHOM cJyioBe."""

word = input("Provide a word to search for vowels: ")

Ln: 9 Col: 0

Tlogcs
nokabiaem, ym

emka cUuHmakcuca B IDLE

o Y HacC npoBAeMa.

uu
c eguHoospa3ueM B ucnoAb3oBaH

Bbibop kaBbluek das oopmaenus empok Kas

pyek. Korga U Kakoll cmuab

caegyem U.cnoAb3c>Bo.mb?

B Python cTpoku MOTyT 3aKII09aThCA B OJMHOYHBIE (), IBOMHBIE («)
IJIN TAaK HAa3bIBAe€Mble TPOHHBIE («»» MIN ‘' ') KaBBIUKHU.

Kax ormeganocs Bblle, CTPOKU B TPOMHBIX KaBbIYKaX HA3LIBAIOTCS
CTPOKaMH JOKYMEHTAIMH, IIOTOMY YTO OHU MCIOIb3YIOTCS JUIS
JOKYMEHTUPOBAHUS Ha3HAYCHUS (PYHKIUHN (KaK IOKa3aHO B IIpUMepe).
BbI MOKeTE UCIIOTB30BATD «»» WK ‘' ' IS O6paMJIeHUs CTPOK
JOKYMEHTUPOBAHMS, HO GOJIBITINHCTBO TporpaMMucTos Ha Python
HIPEANIOYNTAIOT UCIONb30BATD «»». CTPOKHU JOKyMEHTAIUN 00J1a/[aI0T
MHTEPECHBIMU CBOMCTBAMM — OHU MOTYT 3aHUMATh HECKOJIBKO CTPOK
(B ApYrux A3bIKaX IPOTrPaMMHUPOBAHUSA JIIS 0O03HAUEHUS IO JOOHDBIX
CTPOK UCIOJb3yeTcsl TepMHUH «heredoc» — «BCTPOEHHBII JOKYMEHT> ).

CTpoKoBble TUTepaIbl, 3aKJII0UYEHHbIE B OJJMHOYHBIE (‘) UM ABOHHBIE
KaBbIYKH ("), He MOTYT 3aHMMATh HECKOJIBKO CTPOK: CTPOKOBBIN JINTEpal
JIOJKEH 3aBEPIIATLCS COOTBETCTBYIONIEH KaBbIUKOI 6€3 IepeHoca

Ha JIpyryio cTpoky (B Python xonery cTpoku 3aBepiaeT MHCTPYKIMIO).

Kaxoii cuMBOJI HCIIOJIB30BATh JJIs1 OOPAMJICHHS CTPOK — PEIlaTh BaM, XOTsI
GOJIBIIMHCTBO IPOrpaMMuUCTOB Ha Python npeanouynTaoT oJuHOYHbIE
KaBbIUKU. [JTaBHOE, IPUAEPKUBATHCS OJHOTO BBIGPAHHOTO CTILIA.

Koz, mokasaHHbI B Ha4YajIe CTPAHUIIBI (XOTh U BIIOJIHE
PabOTOCIIOCOOHDIN ), ICIIOIb3YET KaBBIUKH He eAMHO00pa3Ho. Ob6parure
BHUMAaHHE, YTO KOJ{ pabOTaET IPABUILHO (MHTEPIPETATOPY BCE PABHO,
KaKOI CTUJIb BbI UCIIOJIb3YETE), HO CMENIMBAHKE CTHJICH JIEIAeT KO/
6oJiee CIOKHBIM JUIsl IOHUMAHUS (1 3TO IIJIOXO).
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lNoemopHoe

Credyiime ayuwum pekomendauusm, usnoxenubim B PEP

CoobmecTsBo nporpammucTos Ha Python norpaTuio MHOToO BpeMeHU, IPOyMbIBAst

U JOKYMEHTHUPYs PEKOMEH/IAINU 110 0(pOPMIEHMIO KOJIa (HE TOJBKO CTPOK). TOT

nepenoBoii onbIT u3secTeH Kak PEP 8. PEP — cokpamenue ot «Python Enhancement

Proposal» (npepnosxenus o pazsuruio Python).

CyMCCTByeT 00JIBIIIOE KOJIUUIECTBO JokymeHTos PEP, B HUX onmchIBaloTCS JleTanu
IPEIOKEHHBIX U PEATM30BAHHDIX JIOTIOJTHEHMH /1 A3b1Kka Python, Ho Takxke
BCTPEYAIOTCS COBETHI (UTO CJIE/YET AEIATh, @ YETO HE CIIEYET) M ONMMChIBAIOTCS
PpasIn4HbIE IIPOIECCHI Python. Hoxymentel PEP — Texuauyeckas JOKyMEHTALMA,
MeCTaMH (9acTo) 330TepUIECcKOro xapakrepa. IToaroMy 60JbIITHCTBO IpOrpam-
MucToB Ha Python 3HaroT 06 UX CymecTBOBaHNM, HO PEAKO BHUKAIOT B 1€ TN,
Taxast cuTyanus HabmoaeTcs ¢ 60IbIIHCTBOM oOKyMeHTOB PEP, xpome PEP 8.

PEP 8 — aT0 pykoBojcTBO 1O cTU/IO 0hopMIeHNs KoJia Ha A3bike Python.
JlokyMeHT pexomendyemca K IPOUYTEHUIO BCeM ITporpaMmucTam Ha Python,

Y O/IUH U3 IVTABHBIX COBETOB, KOTOPBINA BCTPEYAETCS HA €TI0 CTPAHUIIAX: OBITDH
IIOCJIEJOBATEILHBIM B ICIIOIb30BAHUM KAaBbIUEK JIIs OOpaMIe€HUs CTPOK.
ITorpatsre Bpema u npourute PEP 8 xoTd 651 pa3 (Ha pycCKOM A3BIKE JOKYMEHT
JocTyieH 1o agpecy: http:/ /pep8.ru/doc/pep8 /). Eme oxgun goxyment, PEP 257,
NoCBANIEH (POPMATUPOBAHUIO CTPOK JIOKYMEHTAIUH, €I'0 TOXKE CTOUT IPOYNUTATD.

Barranure Ha QyHKIMIO search4vowels, Ha 3TOT pa3 0(POPMIEHHYIO

c yaetom pexomengaunii PEP 8 u PEP 257. M3ameHeHus HeBeuky,

HO CTAaHJAPTHBIE OJUHOYHBIE KABBIUYKH, OOPAMIISIONINE CTPOKU (HE CTPOKHU
JOKYMEHTHPOBAHMUS), IeJIAI0OT €ro 60Jj1ee MPUSATHBIM JUIS IVIa3a.

vsearch,py - /Users/Paul/Desktop/_NewBook/ch04/vsearch.py (3.4.3)

3A€eCh BBI
HaMAETEe CIIMCOK
PEeKOMEeHAQIIMI
PEP: https://
www.python.org/
dev/peps/.

Cmpoka. gokymeHmauuu,
B Cmuae PEP 257

word = input('Provide a word to search for vowels:
found = vowels.intersection(set (word))

vowel found:

print (vowel)

searchdvowels () : J
"""BpBOOMUT IJIACHHE, HAaMOeHHHEe B yKal3aHHOM cjioBe."""
vowels = set('aeiou')

")

/ m9/Col: 0

Heobsa3arebHO IICaTh KOJI, KOTOPBIH B mounocmu coorserctsyeT PEP 8. Harrpumep,
M QyHKIUH search4vowels HE COOTBETCTBYET MOKETAHUAM JJOKYMEHTA, IIOTOMY
4TO B CTAH/[APTE CJI0OBA B UMEHAX (PYHKITMH OTAEIAIOTCA CUMBOJIOM HOYEPKUBAHMSL:
uma search for vowels TOYHee COOTBETCTBOBAIO ObI PEKOMEHJIAIUAM. 3aMeThTe:
PEP 8 — Habop pekoMeHaaIuii, a He IPABIJL. Bbl He JOKHBI UM CJIETIO HOAYUHATHCS,
TOJILKO IPUHUMATh BO BHUMAHKE, U HAM HPaBUTCA UMsi searchdvowels.

Crout ckazaTb, YTO GOIBITMHCTBO MporpaMMucToB Python 6yxyT 6arogapss! Bam

3a KOJ, HAIIMCAaHHbIA B gyxe PEP 8, IIOTOMY YTO TAKOH KOJ JIerde 9YuTaTh.

Teneps Bepuemcs k QpyHKIUU search4vowels U J06ABUM B HEE APTYMEHTHI.

( Tlockoakky PEP 8
peKomeHggem pbib
noCAegosameAbelMU.

B ucnoAb3OBo.HU.U.
kaBbiYek, Mbl Bhipa.AU
gad ospa.MAeHU.sr cmpok
oguHoLIHHe KaBbiYKU.
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Hobaensiem apaymeHm

@ynkuuu Mo2ym npuHumMamb ap2ymeHmbl

ITpesxne yem (pyHKIMSA HAYMHAET CBOIO PaOOTY, IOJb30BATEb JIOJKEH BBECTH
CJIOBO JUIST aHAIn3a. /laBaiiTe nuaMeHUM (pyHKumo searché4vowels Tak, 4TOObI OHA
NPUHUAMAJIA CJIOBO B BUJIE BXOJAHOI'O aPIyMEHTA.

Jlo6aBenue apryMeHTa — 3a/ja4ya IpoCTasi: BbI IPOCTO BCTABJISIETE UM aPTYMEHTA
MeK]Ty KPYIIbIMU CKOOKaMu B cTpoke ¢ def. MiMa aprymenTa CTaHOBUTCS ITEpEMEHHOMN
B Tesie pyHknuu. O4eHb IpocTo.

Terntepsb yranmm CTPOKY KOZIa, KOTOPAS 3aIIPAITUBAET Y IMOJb30BATEIS CIOBO JUIS
aHaaM3a. ATO TOKE JIETKO C/E/IaTh.

HaHOMHI/IM, KaK TCIIE€Pb JOJKECH BBIIVISIAECTDb KO,

[ NN | vsearch.py - /Users/Paul/Desktop/_NewBook/ch04/vsearch.py (3.4.3)
———>l def searchdvowels () :
"""BrBOOUT IJIACHHE, HAaMOeHHIEe B yKal3aHHOM cjoBe."""
9mo HaWa cpyHkuud vowels = set('aeiou')
go 'pega.KmupoBaHu.ﬂ- word = input('Provide a word to search for vowels: ')

found = vowels.intersection (set (word))
for vowel in found:

print (vowel)
Ln: 9 (Col: 0
AMa
ITocne Buecennsa uamenennii B okne pejakruposanusa IDLE nomxen noryaurbea UHempykyus
CJIeYIOMUIi pe3yabraT (06paTUTe BHUMAHME: MbI TAKXKE N3MEHIIN CTPOKY ;:A:w;
JOKYMEHTUPOBAHUS, IOANEPKUBATD AKTYAJIbHOCTb KOTOPOU — 6ceeda XOpoIIast NIes): PhkHa.
® mmmpy - /Users/Paul/Desktop/_NewBook/ch04/vsearch.py (3.4.3)
TloMecmum / def searchdvowels (word) : ) .
umd ""'"BrBOOMUT IJIACHBIE, HAWIOEHHBIE B yKaB3aHHOM cioBe."""
aprymeHma vowels = set('aeiou') \ Bbi3oB PYHkyuU
mexXay found = vowels.intersection (set (word)) «input» ygaaey
KpYrAbIMU for vowel in found: (menept smq
ckobkaMu. print (vowel) UHCMpYkyus Ham
| He HyxXHa).
ILn: 8 (Col: 0

He 3a6biBaiiTe coxpaHsaTh ¢ailyl mocjie Kaxka0ro U3MEHEHUS, IPEXK/Ee YeM
HaxaThb IS 11 BRIMOTHUTEL HOBYIO BEPCHUIO (PYHKITUM.
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lMoemopHoe ucronb3o08aHue

T— ]OOGHaH Noe3AKa

Monpasus kog B okHe pefakTopa IDLE (1 coxpaHus), HaxmuTe F5, 3aTeM HeCKonbKO pa3 noapsia
BbI30BUTE PYHKLMIO 1 NOCMOTPUTE, YTO MONYYUTCS.

) vsearch.py - /Users/Paul/Desktop/_NewBook/ch04/vsearch.py (3.4.3)
ust
Tekyuwiad BEPC def s 4vowels (word) : y .
«searchuvowels». FBOONT IVIACHHE, HalOeHHHE B yKaBaHHOM CJIOBE.

( > vowels = set('aeiou')

found = vowels.intersection (set (word))
for vowel in found:
print (vowel)

0@ Python 3.4.3 Shell
>O>> S Esssssssssssssssssssssssssss=  RESTART ssssssssssssssssssooonsssssmmmms
>>>
>>> searché4vowels ()
Traceback (most recent call last):
File "<pyshell#3>", line 1, in <module>
searché4vowels ()
| TypeError: searchdvowels() orcyrcrByeT 1 O6si3aTeNBHENI NOBULIMOHHEI apryMeHT: 'word'
>>> searché4vowels( ' hitch-hiker')
e
i
>>> search4vowels('hitch-hiker', 'galaxy')
Traceback (most recent call last):
File "<pyshell#5>", line 1, in <module>
search4vowels( 'hitch-hiker', 'galaxy')
TypeElrror: searchdvowels () npmHMMaeT 1 NOSMIMOHHEIL apI'yMeHT, HO 6mulO0 mepegmaHo 2
>>>

Mbi BbIgBaAU cpyHKUWo «Searchivowelss mpu paia,
Nepegaau B cpyHkulio eguHcmeeHHHhIL CMmpokoBbill. ap
TipoYmume coosweHus op owluskax, creHe
HekoppekmHkie BbI3OBHI NpPoBa.AUAUCK.

Ho moAbko oguH BbIJOB BblA YcnewHbiv — Korga mhl
TymeHm. OcmaakHbie gea BbI30BaL BhlAU HeygaUHkiMu.
PUpoBaHHbie uHmepnpemamopom, Ymoskl NoHsmb, noYemy

AMe HE

I?\y’nb[@» B@n’f’@cb[

B ° Mpm cozpaanum yHKuum B Python MoxHO 3afaBaTb TONLKO OAMH apryMeHT?

e
O ® Her, Bbl MOXETe 3a4aTb CTOMbKO apryMeHTOB, CKOMbKO MOXesaeTe, BCe 3aBUCUT OT TOTO, YTO AenaeT dyHKLmMS. Mbl cneupansHo
Hayanu ¢ NpocToro NpuMepa 1 Aanee B rmase paccMoTpuM Gonee CrnoxHble npumepsl. B Python MoxHo caenaTb MHoroe, 3aaaBast
aprymeHTbl (yHKLWIA, U CKOpO Mbl 0GCYAM GOMbLIMHCTBO BO3MOXHOCTEI.
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Bosepam 3Ha4yeHusi

@yHkuuu Bo3Bpawatom pesyabmam

OO6BIYHO HPOrpPaMMUCTbI CO31AI0T (bymcm/m He TOJIBKO JJII TOTO, YTOObI
JIaTh UMsI HEKOTOPOMY q)parMeHTy KOJ[a, HO 1 YTOOBI BEPHYTDb BBIYHCICHHOE
3HAYEHHUE, C KOTOPBIM IIOTOM CMOKET pa60TaTb BbI3bIBAIOIINI KO. JIs
BO3BpaTa 3HAYCHUSI (nnu 3HaYeHU) U3 q)YHKLlI/II/I B Python HCIIOJIb3YETCS
BbIpa)KEeHHE return.

Korpa narepnperatop BcTpedaeT HHCTPYKIIUIO return B Teje cpyHKuI/II/I,
HPOUCXOJUT cieAiylomee: (PyHKIUs 3aBePIIaeT CBOE BLINIOTHEHHUE U JII060€e
3HAYCHUEC, IEPCIAHHOC NHCTPYKI I return, BO3BpPAIIA€TCS BbI3bIBAIOIIEMY
kozy. IMeHHO Tak paboTaeT MHCTPYKIMS return B GOJIbIIMHCTBE JPYruX
SI3BIKOB ITPOI'PAMMMPOBAHUSI.

Haunem c mpocToro npumepa Bo3BpaTta €JMHUYHOIO 3HAYE€HUS U3 (DYHKLIMHI
search4vowels. B yactnoctu, BepueM True win False B 3aBUCUMOCTH
OT HAJIMYUS ITIACHBIX B CJIOBE, IIEPEJAHHOM B aPTYMEHTE.

D10 deticmeumensno HEGOIBIIOE OTKIOHEHNE OT IEPBOHAYATLHOTO
HAa3HA4YEHH HaIleH (DyHKIHMH, OJHAKO JOBEPLTECH HAM, IIOTOMY YTO MBI
cobupaeMcs IpeACTaBUTh 6oJiee CJIOKHBIN (1 rmosxe3nblit) npumep. Hauas
C IIPOCTOr'o IpuMepa, Mbl IIOAIOTOBUM ITOYBY I ABYIZKCHU S JAIbIIC.

STOT NNAH MeHs yCTpauBaerT.
EcTb TONbKO OAWH BOMpOC:
KaK Y3HaTb, KOrAa YTO-TO
UCTUHHO UNU NTOXHO?

UcTuHa B TOM...

B Python ectb BcTpoennas ¢pynxiusa bool,
KOTOpPas 10 IePeJaHHOMY ITapaMeTPy MOXKET
OIIPEJIEINTD, UCTUHHBIN OH MJIN JIOKHBIA.

Pynaxiusa bool paboTaeT He TONBKO C JTIOOLIM
3HAYEHHEM, HO U C I0ObIM 0O0bekToM Python.
To ectb monaTue nuctuaHOCTU B Python
PacIpoCTpaHAETCsS HE TOJbKO Ha 1 Juis

True n 0 g False, Kak B APYTUX A3bIKAX
IIPOTrPaMMUPOBAHMS.

JlaBaiite paccmoTpum True u False, npexnae
4eM IIPOJOJLKUTh o6cy>K/:[eH1/Ie return.
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lNoemopHoe ucrnosib308aHuUe

Hempma nen syneit

Kaxxnpiit o6bekT B Python nMeer cBsisaHHOE ¢ HUIM 3HAY€HHE, II0 KOTOPOMY
OIIpeesIsAeTCS €ro UCTUHHOCTD WIH JIOKHOCTL — True wim False.

OO6bexT cunTaercs J10KHbIM (False), ecu oH paBeH 0, 3HAYEHUIO
None, IyCTOM CTPOKE MJIX ITyCTOM BCTPOEHHOU CTPYKTypE JaHHBIX. Bece
CJIeJlyIoIue IpUMepPbl COOTBETCTBYIOT 3HAYEHUIO False:

>>> bool (0) Ecau osbexm paseH O,

False oH Bcerga False,

>>> bool (0.0)

False

>>> bool('')

— Tycmas gmpoka, nycmoll cnucok
>>> bool ([]) P :d_?(BT:ZE: CAoBapb oUeHUBatomcy
False

>>> bool ({})

False 3HaueHue «None»

>>> bool (None) 8 Python scerga False.

False

Ocrasnbhble 00beKTHI B Python cunralorcs ncrunasiMu (True). Bor
IpUMEPbI UICTUHHBIX OOBEKTOB.

>>> bool (1)

True Hew
B yAesbie Yucaa scerga Ti

;:> bool(-1) pe—0 gaxe °mPuu""meAbe,e_ga Tue,

ue Yucao mMoXem
>>> bool (42) LML oUeHb
True MaAeHbKUM,
>>> bool(0.0000000000000000000000000000001)<’-——’:‘é‘:;;LEBH)‘S00Ho
True Henycmad cmpoka noamomy True.
>>> bool ('Panic') < Bcerga True.

o> Henycmas pcmpoeHHad

>>> bool ( [42 ’ 43 ’ 44] ) cmpykmypa ga.HHblx BCETQC
True S True.

>>> bool({'a': 42, 'b':42})
True

Me1 MOxeM nepeaars GyHKIUN bool I060i 0GbEKT U OIIPEJETUTh
€ro UCTUHHOCTD (True) min JOKHOCTL (False).

Boobue smo6as HemycTast CTPYyKTypa JaHHBIX — 3TO True.
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Paboma c 6yneebiMu 3Ha4YeHUsIMU

Bo3epam o0dnoz0 3nauenus

BamisganTe eme pas Ha KoJ (PYHKIIMU: B JAHHBIH MOMEHT OHa
IPUHUMAET JI000€ 3HAUEHHE B APTYMEHTE, UIIET B 3TOM 3HAYCHUU
ITaCHbI€ U BBIBOJUT HaliJIeHHbIE IVIACHBIE HA KPaH.

def searchdvowels (word) :
"""Display any vowels found in a supplied word."""
vowels = set('aeiou')
found = vowels.intersection (set (word))
for vowel in found:}

print (vowel) Mbi ujmeHum 3mu gse cmpoku.

H3menuTsb 3Ty (pyHKIIMIO, YTOOBI OHA Bo3Bpamaia True win False,
B 3aBUCUMOCTH OT IIPUCYTCTBHS B CJIOBE IACHBIX, OYEHb Jierko. [Ipocto
3aMEHUTE IMOCJICAHUE IBE MHCTPYKIUY (IUKJI £0Tr) 3TOU CTPOKOI:

return bool (found)

~Nepe€galia. umeHu cmpykmypk
BhigoB cpyHILUUL _/\ \

9aHHbix, komopaﬁ Cogepxkum
Bugor 4 pe35Abmam NoUCKa rAacHbIx.

Ecm nudero ne naiizieHo, yHkius sepHeT False; B IPOTUBHOM CJIydae —
True. Ilocsie BHECEHNUS M3BMEHEHUI MOKHO IIPOTECTUPOBATH HOBYIO BEPCUIO
(pynxuu B komaHHOM cTpoke Python u mocmoTpeTs, 4To IPOU3OHIET.

>>> searchdvowels ('hitch-hiker')

ViHempykuus True

«return> _/ >>> searchdvowels ('galaxy')

(sAaTogapd g Y Kak

q)BHKu'u_u «bool»)——= True < _us nPeQHQULU,U.X
gaem :"-M e >>> search4vowels ('sky') TAdBax, Ml
jHaveHue « > Fal He cYumaem pyks
uAlu «False». alse '9’ TAaCHol. J J

Eciin BbI HabmoaeTe MoBeAeHNE IPEAbLIyIIel Bepcuu (PyHKIUY, YOeJUTeCh,
YTO COXPAHWINA HOBYIO BEPCUIO, IIPEXJe 4eM HaxaTb Fb B okHe pegakTopa.

P

Apst yMHyIk@B

He noppaBaiitech NCKYLIEHNMIO 3aBEPHYTb B CKOOKU BbipaxeHe, KoTopoe Bo3BpallaeT return.
He Hy»HO 3Toro fenatb. MHCTpyKLUMA return — 3T0 He BbI30OB GYHKLMKN, MOITOMY CKOOKM

He ABNAITCA CUHTAKCUYEeCKUM NPaBunom. Bel MoxeTe rx ncnonb3osaTtb (ecnv delicmaumesnbHo
3TOro XOTUTe), HO BONBLWIMHCTBO MPOrPaMMIUCTOB Ha Python aToro He genator.
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ﬂoemopHoe ucnoJsib308aHue

Bo3epam 6Gonee 0dHo20 3HayeHus

DyHKIIUY HNPUAYMAHBI JJIS TOTO, YTOOBI BO3BPAIATH OJHO 3HAUEHHE,

HO MHOTI/A HY’)KHO BEPHYTb HECKOJIbKO 3HAa4eHUN. EAMHCTBEHHBIN c110CO0
C/leJIaTh 3TO — YIAKOBATh 3HAUYEHUS B CTPYKTYPY JAHHBIX, a IOTOM BEPHYTD
ee. Takum obpasom, pyHKIUS BCe emie OyAeT BO3BpalaTh €AMHCTBEHHDIN

Ospamume
OOGBEKT, HO OH GYAET COAEPKATH MHOTO 3JICMEHTOB JAHHBIX.

BHUMaHue:
Hamra ¢pyHkIus B ee HbIHEITHEM COCTOSTHUH BO3BpallaeT 6yJ1eBO 3HaUeHUEe Mbl oBHoBUAY,
(TO €cTh OMH OGBHEKT). KoMmeHmapug.

def search4vowels (word) :
"""BosBpamaeTr 6yjeBO BHaUYeHME B BaBMCHMMOCTHU
OT NPUCYTCTBMSA JIOOBX IJIacHex."""
vowels = set('aeiou')
found = vowels.intersection (set (word))
return bool (found)

MbI1 1erKo MOXKeM N3MEHUTD (PYHKIIUIO, YTOOLI OHA BO3BpAIala HECKOJIbKO
3HaueHUul (B oHOM MHOKecTBe). JlocTaToOuHO yOpaTh BBI30B boOo1.

def searché4vowels (word) :
"""BosBpauwaeT IJIaCHble, HaMOeHHEEe B yKas3aHHOM cjyioBe.'""
vowels = set('aeiou')

found = vowels.intersection (set (word)) Mol cHoga

return found ﬁ\Bongam HaveHul Ic:BHoBUAu )
B BUgE cmpykmyphbl oMMEHMapul.
gaHHbix (MHoxecmsa,)

Mpb!I MOKeM COKPATUTD HOCJAEHUE JIBE CTPOKHU KOJa B HOBOII BepCcuu
(pyaKnMM 10 OAHOI, N30ABUBIINICH OT HEHYXHOU nlepeMeHHou found.
Bmecro npucsausanus pesyiabraTa PyHKIMU intersection nepeMeHHON
found u ee Bo3BpaTa, MOKHO Cpa3y BEPHYTh pe3yJabTaT intersection.

def searchdvowels (word) :
"""BosBpamaeT IJIaCHbEe, HaWOeHHHe B yKasaHHOM cioee.'"""
vowels = set('aeiou')
return vowels.intersection (set (word)) <——\\

Bogspam gaHHLX 6€3 ucnoab30BaHUS
nepemetHol «found.

Ter[epb CI)YHKL[I/IH BO3Bpama€T MHOKXECTBO IVIACHBIX, HaﬁﬂeHHbIX B CJIOBE,
qTo " TpC6OB2UIOCI) CJe1aThb.

OjHaKo, Kor/ia Mbl €€ TeCTUPOBAIN, OJIMH U3 PE3YJLTATOB HAC YIUBWIL...
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CmpaHHOCMU MHO)ecme

=0

— ]soéﬂaﬂ Noe3AKa

Bo3sbMeM nocnepHoo Bepcuio PyHKUMM search4vowels U NOCMOTPUM, Kak OHa cebsi BeAeT.
Haxwmute B okHe pefakTopa IDLE knasuwy F5, 4to6bl nMnopTupoBaTh GyHKLM0 B kKOHCOMb Python,
a 3aTeM BbI30BUTE 3TY (PYHKLNIO HECKOMBKO pas.

0 e Python 3.4.3 Shell
>>> RESTART
>>>

>>> searchdvowels ('hitch-hiker')

{ L} el , L} i L] }

>>> searchdvowels('galaxy')

{'a'}

>>> searchdvowels('life, the universe and everything')
{'e" |ul’ Ial’ !il}

>>> searchdvowels ('sky')

set ()

>>>

Kd.)Kgblﬂ Pd'3
PYHkUus Pasomaem,
<— Kak oXugaaock,
xXomg pe:_;gAbma.m
NocaegHero BbI30BaL
BBITASQUM cmpalHo,

lLn:38|Col: 4|

Ymo makoe «set()»?

Kasxaprit mpumep us nameii «IIpo6Hoii moesaku» paboTaeT OTINYHO,
(pyHKIMA TPUHUMAET €IMHCTBEHHBIN CTPOKOBBIN APTYMEHT 1 BO3BpAIIAET
MHO€CTBO HAalJIEHHBIX INIACHBIX. Pe3yabraT Bcersa o/juH: MHOKECTBO,
coJiepKaIee HECKOJIbKO 3HaYeHUU. OIHAKO MOCTEHUI TPUMED KaKeTC s
CTpaHHBIM, He Tak au? ITocMoTpuM Ha Hero BHUMaTeIbHEE.

Mb‘xu 563(;2‘?3:? u\l:.mo >>> searchédvowels ('sky')
voXeM )

& caoBe «SRy» Hem set ()

T AACHbIX... 'L_/— ~Ho noCMompume, Ymo BEPHHAQ_
PyHkuus. Ymo smo 3Hayum?

Mosxker, BbI iyManu, uTO (PyHKIUA JOJKHA BEPHYTD { } JUIS IPEICTABICHUS
IIyCTOTO MHOKECTBA, OJJHAKO 3TO HE TAK, HIOTOMY YTO {} — 3TO IyCTOU CIOBAPh,
a He IyCTOe MHOKECTBO.

IlycToe MHOX€ECTBO BBIVIAAUT Kak set ().
MoskeT, 3TO HEMHOT'O CTPAHHO, HO UIMEHHO TaK U npoucxouT s Python.

JlaBaiiTe BCHOMHUM YEThIPE BCTPOEHHBIX CTPYKTYPhI JAHHBIX U TO, KaK KaK/Jas
13 HUX, OYAy49M ITyCTOM, IPECTABAAECTCA UHTEPIPETATOPOM.
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lMoemopHoe ucronb3o08aHue

BenomHum Bempoernble empykmypbl daHHbIX

Hanomuum ce6e Bce YE€TbIPpE€ BCTPOCHHDBIC CTPYKTYPbI JAHHBIX, TOCTYIIHbIC HaM.
Bosbmem KKAYIO 13 9TUX CTPYKTYpP: CIIMCOK, CJIOBAPb, MHOJKECTBO U1, HAKOHEI], KOPTCIK.

Co3/1a1M B KOHCOJIU IIyCTYIO CTPYKTYPY Ka[0r0 TUIIA C [IOMOMIbIO BCTPOEHHbIX
(bYHKIII/Iﬁ, 3aTEM 3aIllniIeM HEMHOTI'O JaHHBIX B Ka}KLIYIO 13 HUX 1 BBIBEAECM Ha BKpaH nx
COAEPKUMOE MOCIE ITUX MAHUITY TSN,

) >>> 1 = list() <——___ Vicnoab3yem scmpoeHyo pyHkywo
ﬂgcmo: >SS 1 «list» gag cozgahus nycmoro
cnucok. [1 / CnuCKa, a 3amem npucsoum gaHHble.

>>1=11, 2, 3]\/

>>> 1
[1, 2, 3]
Vicnoab3yem BcmpoeHHyo cpyHkuwo
. c—  «dict» gad onpegeaeHus nycmoro
>>> d = dict() CAIoBa.'p?, @ jamem npucsouM gaHHbe.
>>> d
ngcmo& - 5 {}
chomaEs >>>d = { '"first': 1, 'second': 2, 'third': 3 }
>>> d

{'second': 2, 'third': 3, 'first': 1}

Vicnoab3yem BCMpoeHHyio
PYHKUUWO «set»» 9Ad

>>> s = set() €  °Npegeaehus nycmoro

MHoXecmsa
>>> s & 3amem
Mycmoe / NpUcBoumM gaH
Hble.
MHoXecmeo. set () e MHoxecmsa
>>> s = {1, 2, 3} &_/ 3akAioYatomes

S>> s B cpurypHkie ckosku,

{1 ’ 2 , 3} mak Xe Kak CAoBapu.
OgHa.Ko Napa

pUrypHbix ckosok yxe

ucnoablyemes gag

npeégcmaBAEHUS nycmoro

meM
>>Zt/— K°P"‘e":‘*' ‘:H%Jtl . CAcBaps, Nosmomy
() npucsoum g ' nycmoe MHoXecmso

Vicnoabyyem BcmpoeHHyo

Hkuwo «tuple» gad
>>> t = tuple() ?Eggauua nycmoro

>>> t = (1, 2, 3) npegcmasaeHo kak
Tlycmoil S>> t «set()».
OPMEX (1, 2, 3)

3aJiepKUTECh eIe HEMHOTO Ha 3TOU CTPaHUIle
U IIOCMOTPUTE, KaK UHTEPIPETATOP MPEJACTABAAECT
KaK/yIO U3 ITCTBIX CTPYKTYP JaHHBIX.
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AHHOMayuu

Wenonb3yiime annomauuu das dokymenmupoBanus koda

Harmr 0630p CTPYKTYp JJaHHBIX HOJTBEPANI, 9TO (PYHKIUSA search4vowels BO3BpamaeT MHOXECTBO.
Ho kak moyb3oBaTe M CMOTYT y3HATh OO 3TOM 3apaHee, He BbI3bIBas (PYHKITUIO U HE IIPOBE PSS THII
pesyiabrata? Kak oM y3HAIOT, Y€ro UM OKUJaTh?

Pemenue cocTouT B TOM, 4TOOBI JOOABUTD 3Ty nH(pOPMAINIO B CTPOKY ZOKYMEHTAIUH. BbI JOKHBI
YETKO yKa3aTh B CTPOKE JJOKYMEHTAIINH TUITBI APTYMEHTOB 1 BO3BPAIA€MOT0 3HAUEHU s, YTOOBI 3Ty
HHGOPMAITUIO OBLIO JIETKO HAUTU. JI0OUThCS COMIACUS IIPOTPAMMUCTOB I10 BOIIPOCY O TOM, KaK JOJDKHA
BBIIVISIIETD IIO00HASI JOKyMEHTAIHs1, 09eHb npobiemaruaso (PEP 257 toabko npexnaraer gopmam
CTPOK JJOKyMEHTAIINHN ), T03TOMy Teniepb Python 3 moayepxuBaer Tak HazpIBaeMble aHHOTAIHH
(M3BeCTHBIE KaK n00CKaA3Ku muna). AHHOTAIUN JOKYMEHTHPYIOT — CTAaHAAPTHBIM CITOCOGOM — THIT
BO3BPAIAEMOTO 3HAUYEHUs, 2 TAKKE TUIIBI BceX aprymeHToB. [loxkanyiicTa, noMHUTE CiIeyolee.

o AHHOTALMU (PYHKLUIA He aBNatoTCa 0693aTenbHBIMU.
Hx MoxkHO He ncnonb3oBaTh. PakTruecku 60JBIINHCTBO CYIECTBYIOMETO
koza Ha Python o6xoauTcs 6e3 HUX (MOTOMy UTO OHM nosiBIIIMCH B Python 3
OTHOCUTEIHbHO HEJJABHO).

e AHHOTAUUU (PYHKLUUIA HOCAT UH(POPMALIMOHHBIA XAPaKTep.
OHU OnHUCBHIBAIOT OCOOEHHOCTHU (DYHKIIUH, HO HE BIUSIOT HA €€ IIOBEJCHHE
(mpoBepka TUIOB HE TPOU3BOJUTC).

JlaBaiiTe 106aBUM AaHHOTALMIO IS AprYMEHTOB (pyHKIUN search4vowels. IlepBas
AQHHOTAIUS YKA3bIBAECT, UYTO B apryMeHnTe word (PyHKIUS JODKHA IOJYIATh CTPOKY
(: str), a Bropas yKa3sIBaeT, YTO (PYHKIIUSI BO3BPALIACT MHOKECTBO (—>set):

Mbl ykazaau, Ymo

B d.'pl'B'MeHme «word» Mol de.3d.AU., Ymo
oXugaemcs cmpoka. ,_\J PYHKUUS BoZBpawaem
MHoXecmso.

def searchdvowels (word:str) -> set:
"""BosBpamaeT IJIaCHEE, HaWIeHHHEe B yKasaHHoOM ciuose."""
vowels = set('aeiou')
return vowels.intersection (set (word))

CHHTaKCHC aHHOTAIMH IpocT. K Kask10My apryMeHTy (DyHKIIIH ZOIICHIBACTCS Boaee o ApoO 6HO
JBOETOYME, 32 KOTOPBIM CJICJyeT OKUAAEMBIN TUIL. B HameM npumepe: str

O3HAYAET, YTO (DYHKIUS OKUIACT IIOJIYIUTh CTPOKY B aprymenTe. Tun aHHOTaAIMN
BO3BPAIAEMOTO 3HAYEHHS YKA3bIBAETCH ITOCJIE CIIICKA APTYMEHTOB, OH OIIVICHIBAIOTCS

0003HAYAETCS CTPEJIKOH, 32 KOTOPOU CJICIYIOT TUI BO3BPAIAEMOTO 3HAYCHUS
U aBoeroure. 31ech —> set: YKaspIBAET, YTO (DYHKIMS BO3BPAILAET MHOXKECTBO.

B PEP 3107:
https://www.

python.org/dev/
Mp1 o6aBmIn B (PyHKITUIO cTaHAAPTHBIE aHHOTAIUN. C X IIOMOIIBIO
IPOrPAMMUCTBI, KOTOPBIE GYAYT UCIIOIb30BATh 3Ty (PYHKIIMIO, Y3HAIOT, YETO PePS/ PeP’3IO7/ .
OT Hee OKUJATD U Yero QPyHKuu kaeT oT HuX. OHaKo MHTEPIpeTaTop He GyaeT
IPOBEPSATD, UTO MapaMeTp PYHKIUU — CTPOKA WM 9TO (DyHKIIUSA BCETAA
BO3BPAMAET MHOKECTBO. JTO IPUBOJAUT K JOBOJIBHO OYEBUHOMY BOIIPOCY...

Ioxa ece xopouto.
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lNoemopHoe

3auem ucnonb30Bamb aHHOMauuu QyHkuui?

Ecmm unrepnperarop Python ne ncnonbsyet annoranyuu /i IpoOBEPKHU TUIIOB apPTYMEHTOB
1 BO3BpAIaeMbIX 3HaYE€HUH (PYHKIUI, 3aueM BOOOIIE CBA3BIBATHLCA C AaHHOTAI[UAMM?

Ienb aHHOTAIMI — BOBCE He yIPOCTUTD JKU3Hb MHTEPIIPETATOPY; AHHOTAITUH CYILECTBYIOT,
YTOOBI yITPOCTUTD KU3HD IOJIb30BATENAM (PYHKIIMHI. AHHOTAI[UN — 3TO CTAHAAPT
JOKYMEHTHPOBAHHSA, & He MEXAHU3M IIPOBEPKU TUIIOB.

PaxkTUYECKU UHTEPIIPETATOP HE BOJHYET, KAKME aPTYMEHTBI y BAC €CTh U KaKOB
TUII BO3BPANA€MOro 3HaYeHUs (pyHKIUHU. IHTEeprnpeTaTop BhI3bIBAET (PYHKITUIO
¢ MOOGLIMU IIEPEJAHHBIMU €l apryMeHTaMu (He odpaas BHUMAaHUA HA UX THUII),

BBINIOJIHAET KOJ (DYHKITUH, a 3aT€M BO3BPAIAET BbI3bIBAIONIEMY KOJy JI060€
3HAYEHME, YKa3aHHOE B UHCTPYKIUM return. Tum Bo3ppaiaeMpIX JaHHbIX
HE aHAJIM3UPYETC UHTEPIPETATOPOM.

Uctoassyire
AHHOTaAIM OCBOGOKAAIOT IIPOTrPAMMHUCTOB, IOJIB3YIOIMIMXCS BAIIUM KOJIOM,
OT HEOOXOUMOCTH YATATH BECh KO/ (PYHKIIUH, YTOOBI Y3HATH, KAKHe AHHOTALIMM AAL
apryMeHTBbI OHA IPUHUMAET U KAaKO OO'bEKT BO3BPAIAET, — BOT KaKyIO AOKYMEHTUPOBAHLI

110JIb3y OHM IpUHOCAT. Jl106as, Jaxe pacupekpacHO HallMCaHHas CTPOKA
JAOKYMEHTAIIUM He U30aBUT JPYTUX IPOTPAMMUCTOB OT YTEHHs BAIIETo KOJa,
a aHHOTAIINH U30aBAT.

Bce sTo npuBoAMT K Apyromy BOIIPOCY: KaK yBUJETh AHHOTALUY, HE unTasi ko4 ~ BCTPOECHHYIO

¢ynxmun? B pegakrope IDLE naxxvure Fb, a 3aTem ncnosnbsyiiTe BCTpOEHHYIO (1)YHKIJT/110 <h elp »
¢yHkIuo help B KOHCOIN.

BamMX PYHKIINUIA,
VCIIOAB3YTE

AAST ITPOCMOTpA
</
s____ AHHOTALIM.
e el
@
]OogHaH NoeBAKa
Ecnu Bbl ewe 3Toro He caenanu, fobaBbTe aHHOTaLMK B PYHKLUMIO search4vowels B OKHE
penaktopa IDLE, coxpanuTe cBoii kof, 3atem Haxmute F5. KoHconb Python nepesarpysutcs u BoiBegeT
npurnaweHe >>>, OXuaas Ballux npukasaHnii. Boi3oBuTe BCTPOEHHYIO PYHKLUMIO he lp, YTOOLI
yBUAETb JOKYMeHTaUuo And searchdvowels:
Python 3.4.3 Shell
>>> RESTART
>>>
>>> help (searchdvowels)
Help on function searchd4vowels in module main : PyHkyus «help»»
- - OMoBpa.Xaem
searchdvowels (word:str) -> set < He moakko
aHHomayuu,

>>>

BosBpalaeT IJjlacHEle, HalOeHHEHE B yKa3aHHOM CJIOBe.

K_/ Ho u Cmpoky
gokymeHmayuu.

Ln: 51 [Col: 4
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lMoemopeHue

@ynkuuu: ymo mbl yxe 3Haem

JlaBaiiTe mpepBeMcs U BCIIOMHUM, YTO MBI YK€ 3HaeM o pyHknusax Python.

%KOHTPOHI:HI:IV'I CMNUCOK

= QYHKUMM — UMEHOBAHHbIE PparMeHThI = QyHKUMM MOTYT NpUHUMATH Mto6oe
koga. KONWUYECTBO apryMeHTOB Uu

He NMpMHMMaTb NX BOBCE.
= KnoyeBoe cnoBo de £ onpepenaeT umsa

(OYHKLMK, a Kog, (PYHKLMM PacronoXeH B VIHCTpyKUMS return No3Bonset
HUKe U BblgeneH oTcTynamu. (OYHKLMSM BO3BPALLATh 3Ha4eHNs.

= B Python CTPOKK B TPOMHbIX KaBblYKax = AHHOTaUMM (DyHKUNMA MOTYT
MOryT MCMOMb30BaTLCS B POSU 1CNONb30BaThCs ANs AOKYMEHTUPOBAHNS
MHOTOCTPOYHbIX KOMMEHTapHEeB, TUMNOB apryMeHTOB 1 BO3BpaLLaemoro
ONMMCHIBAIOLLMX HA3HAYEHNE GHYHKLNA. 3HaYeHus OyHKLMN.

Takue KOMMEHTapun Ha3bIBaKTCA
cmpokamu GOK}/MeHmauUU.

OcTaHOBUMCS HA MUHYTY U €Il Pa3 IIOCMOTPUM Ha KO (DYHKITUHI
search4vowels. Tenepb, KOrja OHa MPUHUMAET OJUH aprymeHT
U BO3BPAIAET MHOXKECTBO, OHA CTaja O60JIee ITOJE€3HOH, YEM B IIEPBBIX

Tloczxegl-rsm
Bepcuax. Mbl MOKeM UCIIOJIb30BATh €€ B PA3HBIX CayJasx.

BepCus
PyHkyuU.

def search4dvowels (word:str) -> set:
"""BosBpamaeT IJIaCHbEe, HaNlAeHHbe B yKasaHHOM ciioBe.'""
vowels = set('aeiou')
return vowels.intersection(set (word))

drta pyHKIUA CTAHET HoJIe3Hee, €CJId OyAeT IPUHUMATD HE TOJIBKO CJIOBO
AHAJIM32, HO M apPTYMEHT, ONMChIBAIOIIMIA, YTO UIMEHHO HYKHO UCKaThb. Torga
MBI CMOXKEM UCKATh Pa3/JIMIHbIC MHOXXECTBA OYKB, 2 HE TOJIBKO IISTh IVIACHBIX.

Kpowme Toro, ucnosnbszosanue umenu word JijIsi apryMeHTa — XOPOIIo,

HO HE 3/J0POBO, IOTOMY YTO (PYHKITUSA IPUHUMAET 1100)70 CTPOKY B KaUeCTBe
apryMmeHTa, a He TOJIbKO OJiHO c10Bo. MMs phrase Tounee cooTBETCTBYET
TOMY, YTO OKU/IA€TCH MOJYUYUTD OT IOJIb30BATEN.

OaBante uaMmeHuMm Hawy PyHKUMIO, YTOObLI OHA
COOTBETCTBOBaNia HaweMy HOBOMY pPeLueHMIO.
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lNoemopHoe

Co3danue ynusepcanbhoi u nonesHol dyHkyuu

Bot Bepcus ¢pynknuu search4vowels (B pegakrope IDLE) mocie

BHECEHUsI UBMEHEHUI, COOTBETCTBYIONUX BTOPOMY U3 JIBYX IPEJIOKEHUIA,

BBIJIBUHYTBIX B KOHIIE ITPEAbIIyIeli cTpanunbl. ITpomie roBopsi, Mbr NlepemetHas «word.»
U3MEHWIN UMsA IepeMeHHoN word Ha 6oJsiee moAxojsIee phrase. Menephb Ha3baemey

<<Phra.se»'
vsearch.py - /Users/Paul/Desktop/_NewBook/ch04/vsearch.py (3.4.3)

searchdvowels (phrase:str) -> set: (’—/

"""BosBpallaeT IVIaCHEEe, HaNOeHHEHEe B yKasaHHOM ¢pase."""
vowels = set('aeiou')
vowels.intersection (set (phrase))

N

Ln: 6 Col: 0

Jlpyroe npejioxenue — ceaaTh Tak, YTOOLI OJb30BATEIN MOIIN
OIIpeJIeNIATh MHOKECTBO OyKB Juis oucka. Toraa gpyHKIus GyfeT NCKaTh
HE TOJIBKO IATH MACHBIX. /IIs 3TOro 106aBUM B (PyHKIIMIO BTOPOI
apryMeHT, COJIePKaIUi OYKBBI /IS TOMCKA B phrase. 9TO U3BMEHEHHUE
O4YeHb JeTKo BHecTU. OHAKO, KaK TOJBKO MbI 3TO C/ieIaeM, UM PYHKITUU
CTaHET HEBEPHBIM, IIOTOMY YTO TeIlepPhb OHA OYeT UCKATh HE IVIACHBIE,

a mpocTo 6ykBbl. IToaTOMY MBI HE GyIEeM U3MEHSTD 3Ty (DYHKIIUIO,

a co3/1aluM HOBYIO. BOT 4TO MBI IIpE yIaraem.

o Hatb HoBOW (PyHKUUU 6onee 0606LieHHOEe UMs.
BMecTo TOro 4To6n! IIPOJOJIKATh UBMEHSTh searchdvowels, coO34a M HOBYIO
cpyHKLu/Ho cumeHeM searchdletters, MOCKOJIBKY 3TO Ha3BaHUE JIydllle OTPasKaeT
HOBOE Ha3HAauY€HUE (PyHKI[UMN.

0 Ho6aeuTb BTOpPOIA aprymeHT.
BTopofI apPryMeHT IMO3BOJIUT IIePelaTh MHOXKECTBO 6yKB JUISI IIOMICKA B CTPOKE.
HazoBeMm ero letters. U e 3a6y/:[bTe JIO0ABUTDL AaHHOTALUIO VI letters.

9 Yaanutb nepemeHHyro vowels.
ITepemennas vowels B Tese (PyHKIIMH OOJIBIIE HE HYKHA, TOTOMY UTO TENEephb OyneT
HCIIOIb30BATBCA ONIPEACTIIEMOC I10JIb30BATCIEM MHOKECTBO letters.

o O6HOBUTL CTPOKY AOKyMeHTaLuu.
Korma xox nsmensieTcs, Hy?>KHO U3MEHUTD U JOKYyMEHTAMIO K HeMy. J/lokymeHTamms
JOJKHA OTPAXKATh TO, UYTO AEJAET KOJ B JAHHBII MOMEHT.

Mpg1 6yiem paboTaTh Haj pelIeHneM cpasy dyeThipex 3amad. [To mepe
OOCYXAECHHS OUYEPETHON 3a/[a4l BHOCUTE COOTBETCTBYIONNE N3MEHECHUS
B CBOH ¢aiin vsearch.py.
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Lllae 3a wazom

Cozdanue dpyzoi dynkuuu, 1 u3 3

Ecin BBI eme 3TOTO HE CAeIIn, OTKpouTe (aiin vsearch. py B okHe pegakropa IDLE.

IIar 1 BxmoyaeT co3panue HOBOU (PpyHKIUM ¢ uMeHeM search4letters. PEP 8
mpejIaraeT Mek Iy PyHKIIUAMHI BEPXHETO YPOBHS OCTABJIATD JBE ITyCThIEe CTPOKH. Bee
IpUMEpPBHI K 3TO KHUTE, JOCTYIHBIE JIIS 3aTPY3KH, COOTBETCTBYIOT 3TOH pEKOMEH/IAIINH,
OJIHAKO Ha NME€YATHBIX CTPAHMUIIAX — HET (IIOCKOJIbKY HaM HY;KHO 3KOHOMUTH MECTO).

ITocne nepsoii pynknyu eegure def U UMA HOBOU (PyHKIUN:

| ® 0@ vsearch.py - /Users/Paul/Desktop/_NewBook/chO4/vsearch.py (3.4.3)

def searchdvowels (phrase:str) -> set:
"""BosBpallaeT IJVIaCHEIe, HaMOeHHEe B yKasaHHOM ¢pase."""
vowels = set('aeiou')
return vowels.intersection (set (phrase))

def searchdletters

| R/_\ HauHume ¢ 3d_ga.HUSi

umeHu Hosoll cpyHkuuu.

Ln: 8 Col: 0

B mare 2 3aBepmum cTpoky de f, 106aBUB NIMEHA JBYX ApTYMEHTOB (DYHKIIIH:
phrase n letters. He 3a6yabTe 3aKJII0YUTH CIIICOK IIAPAMETPOB B KPYIVIbIE
CKOOKH, a TAKXKe JOOABUTH JJBOETOYNE B KOHIIE (M aHHOTAIHIO):

| @0 @ vsearch.py - /Users/Paul/Desktop/_NewBook/chO4/vsearch.py (3.4.3)

def searchdvowels (phrase:str) -> set:
"""BosBpalaeT IJIacCHEle, HaMOeHHEe B yKasaHHOM ¢pase."""
vowels = set('aeiou')
return vowels.intersection (set (phrase))

def search4letters(phrase:str, letters:str) -> set:

eHmoB
t, DobaBbME CNUCOK apTYM .
u He 3asyghme gsoemoiue (c aHHomauued)

Ln: 8 Col: 4|

Ospamuau BHUMaHue, Kka

K
YYacmeyem g Co3gaHuu Pegakmop IDLE  [Iocne 3aBepuieHus maros 1 1 2 MbI TOTOBBI HAIIUCATD

Heobxo!
OMCMYnos (U asmomamuyecky Jimbix koJ pynkrmu. OH 6yeT NOX0K Ha KOJ B PYHKIIUU
No3uUluocHupyem kypcop)? search4vowels, 32 HCKJIIOUYEHUEM IIEPEMEHHOM

vowels, KOTOPYIO Mbl COOMPAEMCH YAAIUTD.
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lNoemopHoe

Cozdanue dpyzoi dynkuuu, 2 us3 3

B ITar 3 mMbI numem KoJ (PyHKITUN ¥ UCKJII0YAeM HEOOXOAUMOCTD UCIIOIb30BAHUA
nepeMeHHO vowels. Mbl MOKeM IPOAOJIKATDL UCIIOJIb30BATh Ty IEPEMEHHYIO,

HO €l HY’KHO JJaTh HOBOE UM (IIOTOMY 4TO UMsi vowe ls GoJIbllle He COOTBETCTBYET
TOMY, UTO XpaHUT IlepeMeHHad). BpeMennas nepeMennas 3/iech 60JIbIIIE HE HYKHA
110 TOM K€ CaMOii NPUYMHE, 10 KOTOPOI HaM GoJIblle He Hy)KHa IepeMeHHas found.
BamigaauTe Ha HOBYIO CTPOKY KOJIa B searchd4letters, KOTopas BLIIOJHSAET Ty e
pabdoTy, uTO U JiBE CTPOKHU B search4vowels:

®0e vsearch.py - /Users/Paul/Desktop/_NewBook/chO4/vsearch.py (3.4.3)

searchd4vowels (phrase:str) -> set:
"""BosBpamaeT IJlaCHHE, HalIeHHHEe B yKaBaHHOM ¢pase."""

vowels = set('aeiou')
Dse cmpoku Koga S

ek 1 vowels.intersection (set(phrase))
‘n‘PEB'pd.UJ,O.IO

B OgHY. def searchdletters(phrase:str, letters:str) -> set:
> set(letters) .intersection (set (phrase))

Ln: 9 Col: 0

Ecin aTa equHCcTBEHHAsA CTPOKA KOJla search4letters cMymaer Bac,

He oTyauBaiiTech. OHa npoine, yeMm kaxercs. /lapaiite npoiigemcsa

10 TOM CTPOKE U IIOCMOTPHUM, KaK OHa pa60TaeT. CHavasia 3HaueHue

aprymenTa letters npespanaercsa B MHOXKECTBO:

C°39¢emc5( obkexm
MHoXecmsa

u3 etters».

set (letters)

ITOT BBI30B BCTPOEHHOM (DYHKIINH set co3/1aeT OGBEKT MHOKECTBA

13 CUMBOJIOB B lepeMeHHol letters. Ham He Hy:)XHO nnpucBauBaTh

3TOT OOBEKT IIEPEMEHHOH, TIOTOMY YTO MBI GOJIbIIE 3AUHTEPECOBAHDI

B ICITOJIb30BAHUU MHOKECTBA OYKB Cpasy, «Ha JIeTy». YTOOBI NCIIOIb30BATD
TOJIKO UTO CO3/[aHHBII OOBEKT MHOKECTBA, TIOCTABLTE ITOCJIE HET'O TOUKY,
a ITOTOM YKa)KUTE METOJ, KOTOPBIH BbI XOTUTE MCIIOIb30BATh, IIOTOMY UTO
Jaxe OObeKThI, KOTOPbIE€ HE IPUCBOEHDI IEPEMEHHBIM, UMEIOT METO/IBI. Halgewm

Kak mbI 3HaeM u3 rIpOLLUIOI‘/'I IIaBbI, METOJl intersection OPUHUMACT nepeceieHue
HoXecmBa
MHOJKECTBO CUMBOJIOB, COJICPIKAIINXCSI B APTYMEHTE (phrase), " UIET Mo !
co3ga.HHol'o

IepeceveHne ero ¢ CymeCcTBYIOIIM OObeKTOM MHOKeCTBa (letters) . U3 <etters»,

set (letters) .intersection (set (phrase)) ¢ MoXecmon

cogga.HHblM
W nakonen, pe3yapTaT IepecedyeHns BO3BPAIAETCS BbI3BIBAIOIIEMY KOIY u3 «phrase».
C TIOMOIIBIO UHCTPYKITUU return.
Bogspalaem return set(letters) .intersection (set (phrase))

pe3gAbmd-T“ j\

BbIgblBaOWEMY kogy
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He

Cosdanue dpy20i dynkuuu, 3 u3 3

Ocranock cjienath mar 4 1 J06aBUTH B HOBYIO (DYHKIIMIO CTPOKY JoKyMeHTaruu. /s aToro
BCTABBETE CTPOKY B TPOMHBIX KaBbIYKaX Iocae cTpoku ¢ def. BoT uTo y Hac BbIIIIO (Kak
U TI0JIO)KEHO KOMMEHTAPUSAM, COJEPKUMOE CTPOKH ITOTYyINUIOCh KPATKIM M €MKHM):

—> """BosppamaeT MHOXeCTBO OykB m3 ‘letters’, HaugeHHBX
cmpoka / B ykasaHHOM (Qpase. ) )
gokymeHmauuu set(letters) .intersection (set (phrase))

®

@ vsearch.py - /Users/Paul/Desktop/_NewBook/ch04/vsearch.py (3.4.3)

searchdvowels (phrase:str) -> set:
"""BosBpallaeT IVIACHEIe, HaNOeHHEEe B yKasaHHOM ¢pase."""
vowels = set('aeiou’)

vowels.intersection (set (phrase))

search4letters (phrase:str, letters:str) -> set:

Ln: 10 Col: O

Teneps Bce yeThIpe nrara NpoHAEHLI U (PYHKIINAA
search4letters rorosa K TECTUPOBAHUIO.

204

M 3auem 310? CTONbKO Npobnem —

W BCe paau CO3AaHUA OAHOCTPOUHOM
PYHKLUK? Passe He npolue cpasy BCTABUTL
CTPOKY TyAa, FAe OHa HyXHa?

DYHKUMMN, KpOMe BCEro npo4ero, MOrytT CKpbiBatb
CINOXHOCTb.

IToameueno sepro. Mbl co3ianm BCETO UMb OJHOCTPOYHYIO (PYHKITHUIO,
KOTOPas HE ITO3BOJISAET OIYyTUMO COKPATUTh 06beM Koja. OHako
ob6paTuTe BHUMaHUE: (PYHKIIUA COJEPKUT JJOBOJIBHO CJIOKHYIO CTPOKY
KOJIa, KOTOPBI CKPBIT OT MOJab30BaTe N PyHKIU. Takoii moaxoz
ABJISETCS XOPOIIEH IPAKTUKOM IPOrpaMMUpPOBaHus (HE TOBOPS yKe

O TOM, YTO 3TO rOPa3/io Jy4lle, 4eM KONUPOBAHNE U BCTABKA).

Hanpumep, 60JbMIHCTBO TPOTPAMMUCTOB CMOTYT JOTAAAThCS,

uTO JlefaeT (PyHKIud searchd4letters, eciiu BCTPETAT ee

BBI3OB I/le-HUOYbL B mporpamme. OHAKO eCIi OHU YBUJAT TAKYIO
CJIOXKHYIO CTPOKY KOJia B IPOTrPaMMe, UM IIPULETCS IIOTPYAUTHC,
YTOOBI OIIPEJEIUTD, YTO OHA AeyaeT. [ToaToMmy xoTs pyHKIIISA
searchd4letters KOPOTKas, BCE€ PAaBHO €€ IIPaBUJIbHEE BbIHECTU

B OTZAEJIBHYIO (DYHKITHIO, YTOOBI CO3/[aTh 3aBEPUICHHYIO A0CTPAKIIHIO.



lNoemopHoe ucrosb308aHuUe

— ]Dogﬂaff Noe3AKa

CoxpaHute cHoBa (haitn vsearch.py, 3aTeM HaxmuTe F5, 4Tobbl 3arpy3nTb QyHKLWIO
search4letters B 060M0YKyY:

®eCe Python 3.4.3 Shell

P ————————————————————————————————— ISyt

il Vien (
>>> help (searchdletters) oAb3YlUme

BC
Help on function searchdletters in module _ main_ : <& «th;F; ie:}g;bﬁ’g”k“vu*o

NoAyYums CNpaBoYHyio
uHcpopMa.u,ulo
O «Seéarchietterss.

searchdletters (phrase:str, letters:str) -> set
BosBpamaeT MHOXeCTBO OykB m3 ‘letters’, HaMpeHHEIX
B yKasaHHOM (pase.

>>> searchd4letters('hitch-hiker', 'aeiou')

: Bce amu
{'e', 'i'} =~ npumepk
>>> search4letters('galaxy', 'xyz') Pasomaiom
{'x', 'y'} mak, Kak wmbl
>>> searchdletters('life, the universe, and everything', 'o') U oXugaau
set () ’
>>> |

ILn: 78|Col: 4|

dPynknnsa searchéletters nosydmiach 60jee yHUBEPCAIBHOM, YeM search4vowels, IOTOMY 4TO
IPUHUMAET 17060 MHOXKECTBO OYKB U MIIET UX B YKa3aHHOM (ppase, a HE TOJIbKO OykBBI &, €, 1, O,
u. IloaTomy HoBas pynknms 6osee nonesnas, yeM searchdvowels. Tenepn npejacraBum, 4To

y HaC ecThb 60JIbIIas KofoBasd 6a3a, B KOTOPOi search4vowels UCIOIb3yeTCd HOBCEMECTHO. bbL1o
IPUHATO PENIeHNE OTKa3aThCsl OT search4vowels 1 3aMeHUTD ee PyHKIMElH Ha searchdletters,
IIOTOMY YTO HET CMbICJIA IIOJJIEPKUBATH 06€ (DyHKIIMH, ec/iu search4letters MOXKeT TO XKe, YTO

u search4vowels. IIpocToii MOKCK € 3aMEHON HE JACT KEJTAEMOTO PE3YIbTaTa, IOTOMY UTO C KaKI0U
3aMEeHOU HEOOXOMMO TaKXe JOOABUTH BTOPOI ApIyMEHT, KOTOPBII BCEraa OyAeT CTpOKoii ‘aeiou’,
4yTOODBI MOBeJeHne search4letters NOJIHOCTBIO COOTBETCTBOBAIO MOBEAEHUIO Search4vowels.
Bor, HanpumMep, BbI30B (DyHKIIMH C OJJHUM apIyMEHTOM.

searchd4vowels ("Don't panic!")

Bbrno 6b1 uynecHo, ecnu 6b1
Python nossonan saaasatb 3HaveHUs
no ymonuyaHuro!l Ho a noHumaro, uto
3TO TOSIbKO MeuTa...

Tenepb HaM HYXHO 3aME€HHTDb €I'O BbI3BOBOM C /IBYM:I
ApryMeHTaMM1 (aBTOMaTI/ISI/IpOBaHHO 9TO CJAEIaThb HCJICFKO).

searchdletters("Don't panic!", 'aeiou')

Bb110 6b1 HEIIOXO KAKUM-TO CIIOCOOOM OIPEJETUTD 3HAUCHUE

no yMoAwanuto il BTOPOTo apryMeHnTa search4letters, koTopoe
HCIIOJIb30BAIOCh Obl B OTCYTCTBUE AIbTEPHATUBHOIO 3HAYEHUS.
Ecin MbI cMOskeM onpeieINTh 3HaUYE€HHUE 110 YMOJYaHUIo ‘aeiou’,
TO JIETKO CMOKeM IIPUMEHUTDH OII€PALUIO IIOMCKA C 3aMEHOM.



Aemomamu4eckasi 3aMeHa

3adanue 3HaueHud no ymonyanuto dns apaymeHmos

Jlio60ii aprymenT B pynknmuu Python MosxkeT nmeTs 3HAYEHNE IO YMOTYAHUIO, KOTOPOE OyjeT
HCIIOJIb30BATHCS ABTOMATUYECKH, €CJIU IIPU BbI30BE (DYHKITUHU HE YKa3aTh a/IbT€PHATUBHOE
3HaueHue. MexaHusM NpUcBauBaHUA 3HAYEHMS 110 YMOJYAHUIO aPTYMEHTY OY€HDb IIPOCT:
HY?KHO IIPOCTO IPUCBOUTDH aPIyMEHTY 3HaUYE€HHUE 10 YMOJYaHUIO B CTPOKE ¢ def.

Bort Tak ceifyac BbIMIAAUT CTPOKa def B 00DbABJICHIU (byHKuI/II/I searchdletters:

def search4letters (phrase:str, letters:str) -> set:
Jra Bepcusd PyHKIMHU OXKUJAET pogHo IBA apryMEHTa, IIePBbIi — phrase,

BTOpOH — letters. OgHaKko ecau NPUCBOUTDL 3HAUYECHHUE 110 YMOJIYAHUIO
aprymeHTy letters, cTpoka c def jis 3Tol pyHKIUU GYAET BBIIAETD TAK:

def searchédletters (phrase:str, letters:str='aeiou') -> set:

MpbI MOKeM ITPOAO/LKUTD UCIIOMb30BATh PYyHKIUIO searchdletters ,&_ AprymeHmy «etters»

TaK K€, KaK paHblIe: [IOJCTABUB IIPU HEOOXOANMOCTH 00a ImapameTpa npucsoeHo jHaueHue

B Bb130B. Ho ecuin Mbl 3a6yeM ykasats Bropoii mapamerp (letters), no ymoaUaHtuio,

MHTEPIPETATOP CaM IOACTABUT 3HaYeHue ‘aeiou’. oHo BYgeT e
ucnoAb3oBa.mbC5I 'Be39 )

BHecs aTi n3MeHeHUs B KOJ vsearch.py (M COXPAHUB €Tr0), MBI CMOXKEM Tge BhigbBaiouwul

BBI3BIBATDH HAIIN (DYHKIIUH CJI€yIOMIM 06pa3oM: kog He nepegaem
d-AbmepHd.mU.BHoe
3Ho.\4eHue.

>>> searchdletters('life, the universe, and everything')

3mu mpu {'a', 'e', 'i', 'u'}

BbI3OBA >>> searchdletters('life, the universe, and everything', 'aeiou')
BHKU,U.U. - .

:;_,omogu,\-{ {va|’ ve|’ ’l'/ lul}. - -

u mom Xe >>> search4vowels('life, the universe, and everything')

'pe3gAbmd.m. {'a', vev’ liV’ lul}

ITU BHI3OBBI (pYHKL[I/IfI HE TOJIbKO IIPOU3BO/JSIT OJITMH U TOT JK€ PE3YJIbTAT, OHU

TaKXe JeMOHCTPUPYIOT, 4TO search4vowels GoJiblie HE HY)KHA, IIOTOMY YTO B amom Bbl3oBE
aprymenT letters B q)yHKLu/m searché4letters noaaepxuBaeT 3HAYEHUE Mbl Ucnoabiyem
10 YMOJTYAHHIO (CPAaBHHUTE IIE€PBBINA U IIOCIEIHUI BbI3OBHI). «Seéarchivouwels,

a He «searchuletterss.
Ecmm reneps Ham MOHAKO6GUTCS OTKA3aThcd OT searché4vowels

U 3AMEHUTDb BCE €€ BbI30BbI B HAIlIEHI O'POMHON KOJJOBOM 0a3e BbI30BAMMU
search4letters, Hame NOHMMAaHNE MEXAHU3MA 3HAYCHUN 10 YMOJYAHUIO
JUIS aPTYMEHTOB (PYHKITUI IIO3BOJIUT JOOUTHCS KETAEMOTO IPOCTBIM IIOUCKOM
¢ 3ameHo. Ham He nmpuzseTcs ncnonab3osaTh search4letters TOJbKO s
ITOMCKA IVIACHBIX. BTOpPOIT apryMeHT 1O3BOJIET IEPEAATD 11000¢ MHOXKECTBO
6yKB g moucka. Kak ciaencrsue, TeIepPb q)yHKLU/m searchdletters craima
6oJiee TUOKOI U GoJiee OJIE3HOI.
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lNoemopHoe ucrnosib308aHuUe

HOBUU,UOHHbIe U UMEHOBaHHbIE apeymeHmMbI

MbI yxe Bugenn, uTo yHKIUIo search4letters MOXHO BBI3BATH C OJHUM
WJIU JIBYMSI apPTYMEHTAMHU, BTOPOI apTYMEHT SIBJISIETCS HEOOSI3aTEIbHBIM.

EcJm ykasarb TOJIBKO OJIH apryMEHT, mapameTpy letters Gyaer npucBoeHa OnpegeaeHue
CTpOKa C IaCHBIMU. B3amisgaure (11 pa3 Ha CTpOKy OHpe,Z[eJIeHI/IH q)yHKHI/II/I Hd-ulea
cpyHKUUU.

def searché4letters (phrase:str, letters:str='aeiou') -> set:

Kpowme snauennii no ymoadyanuio, uurepuperarop Python nognepsxusaer
HMEHOBaHHbIE apryMeHThI. UTOOLI IOHATH, YTO TAKOE UMEHOBAHHBIIN
apryMeHT, PaCCMOTPUM, KaK IIPOUCXOJUT BbI30B search4letters:

search4letters('galaxy', 'xyz')

S/

def searché4letters (phrase:str, letters:str='aeiou') -> set:

B 5TOM BBI30OBE JIBE CTPOKM IIPUCBAUBAIOTCS ITapaMeTpaM phrase u letters
comacHo ux no3urusaM. To ecTeb nepsas cTpoka GyeT NpUCBOEHa IEPBOMY
napameTpy (phrase), a BTopas — BTopoMy (letters). 9TO — HO3MIMOHHOE
npucBauBaaue. OHO OCHOBAHO Ha MOPSAJKE CJI€/JOBAHUSA APTYMEHTOB.

B Python M0kHO Tak ke CCbLIATHCSA HA TapaMeTPhl 110 UX UMEHAM, B TAKOM
cJlydgae OPSJIOK CJIEJOBAHNS APTYMEHTOB YK€ He BaKeH. JTO Ha3bIBAETCS :°P99°K aprymetmos
e
l'[pI/ICBaI/IBaHI/IeM 1o KJIIO‘Iy. LITO6I)I M BOCITIOJIb30BATbhCA, HpI/I BbI3OBE€ n qu.)KEH, écau
. CBALUBALT
(pyHKIMN TPUCBOIITE KAXK/YIO CTPOKY 8 41000M NOpPAJKe TPABUIBHBIM P b Ux
No UMEHam NapamMempos.
HapaMeTpam I10 UX UMEHAMHM, KaK II0Ka3aHo Jlajee.

search4letters (letters="'xyz', phrase='galaxy') é}

X

def searché4letters (phrase:str, letters:str='aeiou') -> set:

O6a Bp130Ba (pyHKIIUU search4letters Ha 3TOU CTPAaHUIIE JAIOT OJJUH

U TOT K€ PEe3yJIbTaT: MHOXKECTBO, cojiepskaiiee O6ykBbl y U z. CI0KHO OI€HUTD
IPEUMyIEeCTBA UCII0Ib30BaHUs MMEHOBAHHBIX aPTYMEHTOB Ha IIPUMEpPE Hallei
MaJIeHbKOH (pyHKknm search4letters, 0oJHAKO THOKOCTDb 3TOTO IOAXO/A
CTAaHOBUTCS OYEBUJTHOM, KOT/IA JI€JIO JOXOJUT JIO BEI3OBOB (DYHKITUIA C GOIBIIIM
KOJINYECTBOM apIyMEHTOB. B KOHIIE IIaBbl MBI PACCMOTPUM IIPUMEP TAKOU
yHKIMN (M3 cCTaHAAPTHON GUOGINOTEKN).
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Bbicmpoe o6HoeeHue

MoBmopum, umo Mbl y3Hanu 0 dyHKYUAX

Ter[epb, IIOCJIE€ OBHAKOMJICHUSI C HEKOTOPbIMUA 0COOEHHOCTSIMU APTYMEHTOB,

IIOBTOPHUM, 9TO HaM U3BCCTHO O (bYHKLII/IHX.

% KOHTPONbHbLIU CIIUCOK

= Kpome NOBTOPHOO UCMONb30BaHMsl "
koZa, yHKLMM NO3BONSIOT CKPbIBATH
cnoxHoctu. Ecnu 'y Bac ectb
CNOXHas CTpoka kofda, KOTOPYHO Bbl
cobupaeTech NCNONbL30BaTh, CPSYbTE
€€ 3a BbI30BOM NPOCTON (DYHKLMK.

= Jliobomy apryMeHTy dhyHKLN MOXHO
Ha3HauuUTb 3HAYEHNe MO YMOMYaHUIo
B CTpOKe onpegernexns def. B atom
crnyyae npu BbI30BE PYHKLMM MOXHO
He yka3blBaTb apryMeHT.

Kpome npuceanBaHnA aprymeHToB

Nno No3numsam, MOXHO NCNOoNb30BaTb
npucBavBaHme no Kro4am. B atom
Chy4ae nopanok cnenosaHus
aPryMeHTOB HE UMEET 3Ha4YeHUA
(I'IOCKOJ'Ibe npuceavBaHue no MMeHam
napameTpoB YCTPaHAET BCAKYHO
HEOAHO3Ha4YHOCTb 1 AenaeTt NopsaaoK
cnefoBaHuA apryMmeHToB HeBa)KHbIM).

208 a2naea 4

3TN PyHKLUM
OeCTBUTENbHO MOJSe3HbL.
Kak xe g 6yay ux ucnosnb3oeatb
M [ennTbCa UMU?

EcTb Heckonbko cnocobos.

Ecim y Bac ecTb KOJI, KOTOPBIit MOT OBl
HPUTOAUTHCS HE TOJBKO BaM, YMECTHO
33/1aThCs1 BOIIPOCOM, KaK JIydIe
HCIIOJIb30BATD U JIEIUTHCS 3TUMU
¢ynxnuamu. Kak Bcerna, ecTb HECKOIBKO
OTBETOB Ha 3TOT Bonpoc. Ha cieyromux
CTPAHMIIAX BbI Y3HAETE, KAK JIy4IlIe yIAKOBATh
U ITIOIE/TUTHCS (PYHKIUAMU, YTOOBI BaM

U IPyTUM IIPOTPaMMUCTaM ObUIO IpOoIIe

C HUMU paboTaTh.




lNoemopHoe

W3 dynkuuii poxdatomes modyau

[ToTpyauBmuch HaJ coO3aHuEM (PYHKIUU, KOTOPYIO MOKHO HUCIIOIb30BAThH
MHOTOKPATHO (MM JBYX (PYHKIMI — BeJb B aiiie vsearch.py UX J[B€), MBI
033/1a4NMCsl 3aKOHOMEPHBIM BOIIPOCOM: KAK AYUULe 8CC20 NOOCAUMBCS PYHKUUAMU ?

Moaynb

PyHKIUAMI MOKHO HOJIEIUTHCS, IIPOCTO CKOMMUPOBAB GJIOK KOJA U3 OJHOTO
IPOEKTA B APYroii, HO 3TO IIOXas UAes, U MbI He OyZieM ee 00CyKAaTh.

Co3slanne HeCKOJIbKUX KOIIUK OJJHOM U TOM e (DyHKI[UM 3arpA3HSAET KOJ|, U 3TO
00513aTeJIbHO IPUBEJET K O€ICTBUIO (CTOUT TOJBKO 3aXOTETh U3MEHUTD JITOPUTM
ee pa6oTsl). Jopaszo sydrre co3saTh MOJYIb, BKIIOYAIONUN €IMHCTBEHHYIO,
KQaHOHHYECKYIO KOIINIO BCeX (PYHKIUI, KOTOPBIMU BBI JKeJIaeTe MoaeauToes. M Tyt
BO3HHKAET ellle OJMH BOIIPOC: Kak 8 Python cosdaromes modyau? (bYHKIJT/l}IMVl

Aeanurecs

OTBeT Ha yuBJIE€HUE IPOCT: MOJYJIb — 3TO JIIOOOM (paiii, copepKamuil PyHKIUN. B MOAYASIX.
KcraTu, aTo o3nauaer, uro vsearch.py — yace Mojyab. Bariauure Ha Hero eme
pas, BOT OH BO BCel Kpace.

@ ® vsearch.py - /Users/Paul/Desktop/_NewBook/chO4/vsearch.py (3.4.3)

searchdvowels (phrase:str) -> set:
"""BosBpamaeT IVIaCHEE, HalAeHHHE B yKasaHHOM ¢pase."""
vowels = set('aeiou')

vowels.intersection (set (phrase))

searchd4letters (phrase:str, letters:str='aeiou') -> set:
"""BosBpamaeT MHOXeCTBO OykB mu3 ‘letters’, HaimeHHBX
B ykKkaBaHHOM ¢pase."""

set (letters) .intersection (set (phrase))

Ln: 10 Col: 0
R ——

B paliae «vsearchpy>

Cogep)\(a.mCSI cngKU,U.u., )
ymo ger.em amom cpala
nOAHon'pd.BHbl'M MogyAEM.

Co3danue modyneii: npowe He ObiBaem, Ho...

Cosnats Mmoays npore npoctoro. Coszpaiire (aiin u 106aBbTE B HETO JIOOBIE (PYHKITUN,
KOTOPBIMH JK€JIACTE IOJCIUTHCSL.

CI[CJI&TI) CYI.L[CCTBYIOI.LII/If/i MOAYJIb JOCTYIIHBIM JIJIsI IIPOT'PAMMBI TOKE HECIOKHO.
,Z[OCTaTOLIHO NMIIOPTHUPOBATD €TI0 C NCIIOJIb30BAHNEM MHCTPYKIINN import.

Bce aTo camo 1o cebe HecnoxkHO. OHAKO MHTEPIPETATOP MPEAIIONATAET, YTO MOAYIb
6y,l[€T HaXOIUTHLCA B IyTH MIOHCKA, a I'apaHTUPOBATb 3TO MOKET OBITH HEIIPOCTO.
JlaBaiiTe paccMOTpHUM MOAPOGHEE, KAK BBIITOTHSAETCS NUMIIOPTUPOBAHNIE MOJYJIEH.
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Ide xe Mol MOOysib?

Kak npoucxodum nouck modynei?

Bcniomnure, kak B IepBOi IIaBe Mbl MMIIOPTUPOBAIM U UCIIOJIb30BAIN
¢dynkmmio randint u3 Moy random, KOTOPBIHA ABIAETCA YACTHIO
cTanjapTHol 6ubmoTexku Python. BoT uTo MblI ie1aim B KOMaHHOM CTpOKe:

/_? >>> import random
ViMnopmupoBamb >>> random.randint (0, 255)

MogUAb, o 3ATEM.- 42

Moaynb

.BbigBamb cpyHkutio
u3 amoro MogyAs.
YTo NpONCXOAUT BO BPEMS UMIIOPTA, JOCTATOYHO AETATHLHO OMUCAHO
B JIOKyMeHTanuu 1o Python, x koTopoii BB MOXKeTe 06PaTUTBCS
3a nogpoduocTsamu. OQHAKO IOKA BaM JOCTATOYHO 3HATD, YTO
I/IHTepHpCTaTOp UIeT MO,Z[Y]II/I B TpCX MecTax.

“ Tekywmia paboumia karanor.
ITO nanka, KOTOPYIO UHTEPIPETATOP CUMTAET TEKYLIEH.

e KaTtanoru xpaHunuuia CTOpOHHUX NAKeToB.
ITO KAaTAIOTU, B KOTOPBIX XPAHUTCS GOJIBITNHCTBO
CTOPOHHUX MoayJeit Python, koTopsie Bb
YCTaHOBWJIM (MM HAITMCAJIN CAMU).

Aps
yMHﬂk@B

B 3aBucumocTu oT TMna
onepauioHHON CUCTEMDI,
MecTonosoxeHune dalnos
MOXET Ha3blBaTbCA KaTallorom
unv nankoi. Mol 6yaem
NCNONb30BaTb TEPMMH «Marnkay,

e Kartanoru craHaaptHOA 6ubnuoteku.
ITO KaTAJIOTH, COJAEPKAIIE BCE MOAYIH,
COCTABJISIONYIE CTAHIAPTHYIO OUOINOTEKY.

ITopsoK, B KOTOPOM MHTEPIIPETATOP IPOCMATPUBAET HAIIKU €C/Ivi TONIbKO Mbl He 06CyXaaem
B IIYHKTAaX 2 1 3, MOXKET 3aBHCETb OT MHOT'UX (PAaKTOPOB. mekywut pabo4ud kamanoz
Ho He 6ecriokoiTech, B 1EUCTBUTEIBHOCTH HE TAK BAXKHO (ye NpNBbIYHbIV TEPMUH).

3HATD, KaK pabOTAET MEXaHNU3M IIOUCKA. BaskHO MOHUMATD, 4TO
MHTEPIPETATOP BCET/IA CHAUAAG TTPOCMATPUBAET TEKYITIIT
KaTaJIOT, 1 UMEHHO 3TO MOXKET IPUBOJUTH K IPOGIEeMaM IpU
paboTe Ha COGCTBEHHBIMU MOJYJISIMU.

IToxasxeM BO3MOKHBIE HpO6JI€MbI Ha CII€E1aJIbHO CO3JTaHHOM
MaJICHbKOM IIpHUMEpPE. BoTt uro HYXHO CA€JIaTh, IIPEKAC 9YEM HAYATh.

D COBILaTb IIa1rKy ¢ MMECHEM mymodules JUISL XPpaHEHU I MOZ[YJICI?I. He BasKHO,
B KAKOU 4acTU d[')af/'IJIOBOIjI CHUCTEMbI Bbl CO3JIa/IUTE €€; IIPOCTO Y6C/'_[I/ITCCB,
9TO OHA CYECTBYET Ny BAC €CTh IIPpABA HA YTE€HUE 1 3aII1Ch B HEeMH.

I:l ITepemecture daiin vsearch.py B nanky mymodules. 9ToT (aili foKeH
ObITH €IMHCTBEHHOI Konmel (aiina vsearch.py Ha BalleM KOMIIbIOTEpE.
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lMoemopHoe ucronb3o08aHue

3anyck Python u3 komanduoii cmpoku

Mp1 cobupaeMcs 3anycTUTh HHTEpIipeTaTop Python B komanHO# cTpoke
OIIEPAIIMOHHOI CUCTEMBI (MM B TEPMUHAJIE ), YTOOBI IIPOJAEMOHCTPUPOBATD
BO3MO3KHBIE IIPOOJIEMBI (XOTs IpobIeMa MOXKeT BO3HUKHYTD 1 B IDLE).

Moayrnb

Ecsin b1 ncniosib3yere oy u3 sepcuit Windows, oTkpoiiTe KOMaHAHYIO
CTPOKY U IOJIb3YHUTECH €10, BbINONHAS npuMep. Jpyrue miargopmsl,
otamuaHblie oT Windows, MbI 06CyIM Ha CJIEYIOMEH cCTpaHUIle (HO BCE PaBHO
guTaiTe 3TOT NpuMep). BeisBaTe maTEeprperaTop Python (3a mpexeramu
IDLE) moxkHO, Ha6paB B KomaHAHOI cTpoke Windows C: \> koManay py —3.
O6paruTe BHUMaHUE HA CKPUHIIOTE HILKE, YTO II€PeJl TeM KaK BbI3BATD
MHTEPIPETATOP, MbI C/I€JTaIH HanKy mymodules TeKynuM pabodnm
KaTaJOroM, BBIIIOJHUB KOMaHAy cd. 3aBepIIMUTL paboTy MHTEPIIPETATOPA
MOYHO B JTIOOOH MOMEHT, HaOpaB quit () B IPUIVIAIIEHUN K BBOJY >>>: Tlepexog & nanky

/\/ “Mmymodules .

File Edit Window Help Redmond #1

3anyck C:\Users\Head First> cd mymodules
Python 3. .
C:\Users\Head First\mymodules> py -3
Python 3.4.3 (v3.4.3:9b73f1c3e601, Feb 24 2015, 22:43:06) [MSC
Viunopm v.1600 32 bit (Intel)] on win32
MogyaAd. Type "help", "copyright", "credits" or "license" for more information.
>>> import vsearch
V[CnoAb3o— >>> vsearch.searchd4vowels ('hitch-hiker')
BaHue __y {'i', 'e'}
PYHKUUL >>> vsearch.searchdletters('galaxy', 'xyz')

e NN

C:\Users\Head First\mymodules>

3asepweHue
'po,sombl
uHmepnpemamopa.
Bogspam B komaHgHYo
Cm'POKU oC.

IToka HUUYEro HEOOBIYHOIO: MBI YCIIEITHO UMIOPTUPOBAIN MOAYJIb VSearch, 3aTeM BBI3BAIH 06€ €TO
(yHKLIMN, yKa3aB UM MOAYJIS IIepeJ UX UMEHaMU, Yyepe3 Touky. O6paTuTe BHUMAHNE: UHTEPAKTUBHAS
0060J109Ka >>> NEeHCTBYEeT B KOMAaHJHOH CTPOKE TOYHO Tak ke, Kak B IDLE (ToibKO HET MOJCBETKU
cuHTakcuca). ITo cyTu 3To OJUH U TOT XK€ UHTEePIPETaToP.

CeaHc pabOTBI C MHTEPIPETATOPOM YJAJICS, HO TOJIBKO IIOTOMY, YTO MbI IEPENLTH B MAIKY C (paiiiom
vsearch.py. B pesyibraTe aTOrO0 AeiicTBUSA MalKa CTajza TEKYIUM pabounM KaTajaoroMm. Mbl 3Haew,
YTO COIVIACHO IIPaBUJIAM IIOMCKA MOJyJIell MHTEPIIPETATOP CHAYaIa IPOCMATPUBAET TEKYIUN pabounii
KaTaJIor, TIO3TOMY HET HUYETO YAAUBUTENBHOTO, YTO OH HAIlleJl Halll MOJyJIb.

Ho uto cnyyuuTca, ecnu Mmoaysrb He GYAET HaxoauTbCHA B TEKyliemM paﬁoqu Karanore?
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3decb 6e3 umnopma

Heydaunas nonbimka Haiimu modyab npusodum
Kk owubke |mportError

HOBTOpI/ITC YIPaAXKXHEHUE CIIE Pa3, HO IIEPE] 9TUM BbeI,Z[PITC 13 IMaIK1 ¢ MOJYJIEM.

ITocMoTpuM, 9TO MOJTYYUTCSI, €CJIA MOIBITATHCS TEIIEPb UMIIOPTUPOBATH MOAYJIb. moaynb
Bor eme ogun npuMep B3auMOJecTBUA ¢ KOMaHIHOU cTpokoit Windows.

CHoBa
3angckaem
Python 3.

—

Tilima.emcs
u.Mnopmu.poBc,mb

— {
~.Ho Ha 3mom

Pa3 noayYaem
owlusky!

CmeHum nanky (B gaHHom cayYae
Mbl NE€pelwau B kopHesyo nanky).
File Edit Window Help Redmond #2

C:\Users\Head First> cd \

C:\>py -3
Python 3.4.3 (v3.4.3:9b73f1c3e601, Feb 24 2015, 22:43:06) [MSC
v.1600 32 bit (Intel)] on win32
Type "help", "copyright", "credits" or "license" for more information.
>>> import vsearch
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ImportError: No module named 'vsearch'
>>> quit ()

C:\>

®aiin vsearch.py yke He HAXOJUTCS B TEKYIIEM pabodyeM KaTaJore HHTEPIPETaTOPa, IIOTOMY UTO MbI
paboTraeM B manke mymodules. ITo 03HAYAET, YTO (ail1 MOAY/IA HE MOKET OBbITH HAlJIEH M IMIIOPTUPOBAH,
II03TOMY UHTEPIPETATOP coodIaeT 06 omubke ImportError.

BrimoaHMB 3TO0 ynpaxueHue Ha martgopme, oTmmaHoi o Windows, MBI ITOJIyIrM TOT e pe3ynsraT (1 B Linux,
u B Unix, u B Mac OS X). Bot npumep MONBITKN UMIIOPTUPOBATDL MO/ 13 Katasora mymodules B OS X.

Tepelgem

B gpyryo nanky
u HasepeM
«‘PBthOTB»: >
Ymobhl

3a_ngcmumb
u\.{mepn'pema.mop-

vnopmupyem
Mogyab.

Pasomaem:

Mbl MOXEM
u.cnoAb3oBa.mb
pyHkuUo
MogyAd.

File Edit Window Help Cupertino #1
$ cd mymodules

mymodules$ python3

Python 3.4.3 (v3.4.3:9b73f1c3e601, Feb 23 2015, 02:52:03)

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

Type "help", "copyright", '"credits" or "license" for more information.
>>> import vsearch

>>> vsearch.searchd4vowels ('hitch-hiker')

{lil, lel}

>>> vsearch.search4letters('galaxy', 'xyz')

{'x', 'y'}

>>> quit ()

mymodules$

SasepuweHue pasoml UHmepnpemamopa Python u BO3Bpam
B KoMaHgHyio cmpoky onepayuoHHoll cucmems,.
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lMoemopHoe ucronb3o08aHue

Owubka ImportError Bo3Hukaem na atboii nnamdopme

Ecim BbI fymaeTe, uto pa6oTa Ha miatgopme, otanunoit ot Windows, momoxet
n36exKaTh MPOOIEMbI C UMIIOPTOM, KOTOPYIO MBI TOJIBKO YTO HAGJIIOAANIH,
nojyMaliTe emie pas: ocjae CMEHbI IAIKU TaKasd ke omuoka ImportError

paomogaercsa u B UNIX-mogo0HbIX cucTEMax. moaynb
(o
n:eHuM Nanky (B gaHHom CAYyYae mpl
PEWAU B gomawHuy kamaaor).
CHoBa File Edit Window Help Cupertino #2

3anyckaem mymodules$ cd
Python 3.

$ python3
Python 3.4.3 (v3.4.3:9b73f1c3e601, Feb 23 2015, 02:52:03)
Tleima.emcd [GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin

NSl Type "help", "copyright", "credits" or "license" for more information.
Mogyak.. —— [Rgl import vsearch
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

/9 ImportError: No module named 'vsearch'
~Ho Ha 3mom >>> quit()
pa3 NoayYaem
owusky!

$

Kak u B crygae ¢ Windows, paitn vsearch.py yke He HAXOAUTCA B TEKYIEM pabodeM KaTajore
HUHTEPIIPETATOPA, IOTOMY UYTO MBI pabOTa€EM B ITAIIKe, OTIMYHOI OT mymodules. 9TO O3HAYAET, YTO
(paitnr He MOXKeET OBITH HAlZICH U UMIIOPTHUPOBAH, II03TOMY HHTEPIIPETATOP COOOINAET 06 OmubKe
ImportError. dTa mpobdiemMa He 3aBUCHT OT ILIaT(OPMBI, Ha KOTOPOii padoraeT Python.

3Me HE

[Ayntie sonpectt

B ° Pa3Be HeNb3s yKka3aTb KOHKPEeTHOE MecTononoxeHue (aina, Hanpumep import C:\mymodules\vsearch
B Windows nnn import /mymodules/vsearch B UNIX-nogo6HbIx cuctemax?

e
O ® Her. KoHeuHo, 04eHb 3aMaH4M1BO caenaTh YTo-To NofobHOE, HO NprUeM He cpaboTaeT, MOTOMY YTO HEMb3st UCMONb30BATH
nogobHble NyTH B UHCTPYKUMKM import. [Job6aBnsTs B nporpammbl CTaTUYeckue Nyt — NocrnegHee Aeno, NoToMy YTO MyTH 4acTo
MeHsITCS (N0 Lenomy psay npuyuH). Jlyywe nsberats nogo6Ho NpakTuk1, eCiin BOIMOXHO.

a
B ° Ecnu 5 He MOry ucnosib3oBatb NyTHU, KaK NOACKa3aTb MHTepnpeTaTopy, rae UCKaTtb MOAyHM?

[ ]
O © Ecnu uHTepnpeTaTop He HaxoAUT MOAYmb B TEKyLLeM paboyem kaTanore, OH MpOCMaTpUBAET Narkil CO CTOPOHHUMU NakeTaMmu
1 cTaHAapTHOM 6uGnMoTekoi (NoapobHee 0 CTOPOHHNX NakeTax Ha criedytoer ctpanuue). Ecnu Bol MoxeTe fo6aBuUTb CBOM MOAYIb
B OfIHY 13 Nanok CO CTOPOHHWMM NakeTamu, MHTEPNPETaToOp CMOXET HailTK €ro TaM (He BaXHO, MO KakoMy MyTw).
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YcmaHoeka

Dobagnerue modyrs B xpaHuAUWE CMOPOHHUX NaKkemoB

BcriomuuM, 94TO MBI TOBOPUJIA O XpPaHHUIMIIE CTOPOHHUX IAKETOB paHee, KOrja
MbI PACCKa3bIBAIN O TPEX MECTAX, KOTOPbIE IPU UMIIOPTE IIPOCMATPUBAET
UHTEPIIPETATOP.

Moaynb

e Karanoru XpaHUAuUWa CTOpOHHUX NaKkeTos
B »Tux KaTajsorax XpaHUTCS GOJIBIIMHCTBO CTOPOHHUX MOJyIe
Python, koTOpBbI€E BBI yCTAHOBUIN (MM HAIIMCAIN CaMH).

Tak xax nopaepKKa CTOPOHHUX MOJYJIEH SABJISIETCSI OCHOBOU CTPATETUH IOBTOPHOTO
HCIOIb30BaHMsA Koja B Python, HeyIuBUTEIbHO, YTO HHTEPIPETATOP UMEET BCTPOECHHYIO
BO3MOKHOCTbB JOOABJICHUS MOJYJICH B CBOE OKPY:KECHHE.

O6paruTe BHUMaHUE: MOJIYJIU, BXOJISIINE B COCTAB CTAHJJAPTHON OMOIMOTEKH,
HMOAJIEPAKUBAIOTCS OCHOBHBIMU pazpadboryukaMu Python. 9ta orpoMuas kosieknus
MoJyJIel peAHasHaueHa JUIs MU POKOTO MUCIIOJb30BAHUS, HO BbI HE JIOJKHBI
BMEIIMBATBCS B 3Ty KOJUIEKIMIO. He cTouT 106aBasTh CBOU MOJYJIA WIH YAAISATH MOAYIN
U3 cTaHAApTHOI 6ubanorekn. OxHAKO J0OABICHUE U ylAaTeHIEe MOAYICH B XPaHUINIIE
CTOPOHHHX ITAKETOB BCSYECKHU IPUBETCTBYETCS, 1103TOMY B Python ecTh MHCTpyMeHTBI
JUIS YIIPOIIEHUS 3TOM IPOIIEayPhI.

WenoabzoBanue uncmpymenma «setuptools» das yemanosku nakemos

Haunnas ¢ sepcun Python 3.4 ctangapTaas 6ubimoTeka BKIIOYaeT MOJYIb setuptools,
KOTOPBIN UCIOIb3YETCS I JOOABIEHUS MOyIel B XPAaHIIUIIE CTOPOHHUX ITAKETOB.
ITponeaypa pacrpocTpaneHust MOAyJIE€H IEPBOE BPEMsI MOXKET Ka3aThCs CIOKHOMU,

HO MBI TOITPOGYEM YCTAHOBUTD Vsearch B XpaHWINIIE CTOPOHHUX MAKETOB € ITIOMOIIBIO
setuptools. Ot Hac noTpedyeTcs cleaTh BCEro TPH HIara.

o Cosnatb onucaHue AUcTpubyTtuea. ) B Bepcun
ITogo6Ho0€ onucanne UAEHTUQPUITUPYET MOAYIb, KOTOPBIHA
MBI XOTHM YCTAaHOBHTD C IIOMOIIBIO setuptools. PYthOH 3.4 (TflAT/l

o BBIIIE) paboTaTh
CreHepuposaTb paiin Aucrpufyrusa. ) ¢ setupto ols
Hcnonnays Python B komangHO# cTpoke, co3maanm ¢aii,

COJIEP3KAITUI KOJI HAIIIETO MOJIYJISL. HAMHOTIO rpore.

EcAn v Bac crapas
9 y P

YcTaHoBUTL (paiin aucTpubyTtuea. B
CHoBa ucnob3ys Python B KOMaHIHOI CTPOKE, YCTAHOBUM epcwt, AyIme

(paiis (KOTOPBII BKIIOYAET HALI MOAYJIb) B XPAHUIHILE OOHOBUTECH.
CTOPOHHUX IIAKETOB.

B mare 1 Tpebyercs co3maTh (Kak MUHIMYM) JiBa (paiia ¢ OMMICAHUEM HAIIETO
Moayna: setup.py uREADME. txt.IlocMOTpuM, 4TO OHUM COAEPIKAT.
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lNoemopHoe ucrnosib308aHuUe

Co3danue neobxodumbix daiinos yemanosku (] Cosmame guina

OII1CAHUA.

BpIno/IHUB TpU 1Iara, MepevrncACHHBIX Ha IPeJbIAYIIENH CTPAHUIIE, MBI E] Cospanne daiira
HOJIY9UM JUCTPUAGYTHB MOJYJISA. DTO €IMHCTBEHHBII CXKATBIN (ail, AuCTp H6yTHBaU’
COJIEPKAIIMIT BCe HEOOXOAUMOE JUIsT YCTAHOBKH MOJYJISL B XPAHIJIHIIE [] Z;’z;zg; Ii]JBa;na
CTOPOHHUX IIAKETOB.

YT0ObI BBITOIHUTE IIar 1, cosdanue onucanus oucmpubymuea, Ham f

HYKHO CO3/IaTh JiBa (paiiia, KOTOPbIE MbI IOMECTUM B Ty IAIIKY, T/1€

HaxojauTcs Gaill vsearch.py. 9To HY)KHO CleJIaTh HE3ABUCUMO bygem ommeYams KaXkghitl

U3 amux nyWkmos

OT I1aT(dOPMBI, Ha KOTOPOW BbI pabdoTtaeTe. IlepBoIii (paitr, KOTOPBII
No Mepe BhinoaHeHug.

JOJIKEH HA3bIBATbCA setup.py, OIIUCBIBAET HEKOTOpbIC ACTATN.

Huxe npuBogurcs gaiin setup . py, KOTOPBII MBI CO3JATH IS
OIIMCAHMS MOAYJIs B (pailne vsearch.py. OH COAEPKUT ABE CTPOKU
koga Ha Python: nepsast uMnoprupyer (pyHKIMIO Setup U3 MOAYJIS
setuptools, BTOpas BbI3bIBACT (PYHKIUIO setup.

Pynkuusa setup umMeeT 60JIbIIOE YUCIO APTYMEHTOB, MHOTHE

13 KOTOPBIX HeobOA3aTeIbHbl. OOpaTuTe BHUMAHUE: IS YTy dIIE€HUS
YUTAEMOCTH KOJIa BbI3OB (DYHKIIMM Setup pa3HeCeH Ha JeBATb CTPOK.
MbI BOCTIOIB30BAINCD TOIE PAKKON MMEHOBAHHDBIX apIyMEHTOB

B Python, 4T06bI UeTKO BUJIETH, KAKOE 3HAYEHUE PUCBAUBACTCS
KkakoMmy nnapameTpy. HauboJsiee BaskHbie apryMeHTbI BbIICI€HDI; TIEPBBII
onpeeseT UM JUCTpUOyTUBA, a BTOPOU NepeunciseT Bee (aiiibt
.PY € UCXOAHBIMHU KOJJAMH, KOTOPbIE OYAyT BKIIOYEHBI B ITAKET.

Mimopm uyiicyuy
APTBMeHm «Name»

«SetuP» U.3 Moﬁ
9yad .
«Setuptools ., from setuptools import setup
onpegeasem ums
setup ( gucmpUsymUEa. DucmpusymushI
name="'vsearch', pacmo Hagbbaiom mak e,

. Kak Mogyau.
version='1.0",

BhigoB cpyHkuuu

«setup>, M ——> author='HF Python 2e',
5:3:25&32 author_email='hfpy2e@gmail.com',
cmpok. url='headfirstlabs.com',

py_modules=['vsearch'], <&——————~\\\\
)

U e
Cnucok cpalAcs «PY* Komophl
yumb B nakem.

HyXHo BKAIO i o oAbk
Kpome setup.py Mexanusm setuptools Tpe6yeT HINYUA ene B npumepe makol cpalsn
ozxHOTO (paiia — readme. B HEro MOKHO MIOMECTUTDb TEKCTOBOE oQuM: wvsearch».

onuncanue nakera. Hainare atoro ¢aiiia o6s3aTebHO, HO €ro
COJIEPKIIMOE MOJKET OBITD JTIOOBIM, TO3TOMY BBl MOXKETE CO3/IaTh
nycToii ¢paiit README . tXt B TOM ke manke, 4To u setup . py. TOro
JOCTATOYHO, YTOObI BLIITOJHUTD mmar 1.
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YcmaHoeka e

Cosdanue daiina ducmpubymusa B Covamme gain
OIINCaHUsA.
Ha stoMm sTane B manke mymodules JOKHBI ObITH TpU (paiina E] Cospanne daiina
JMCTPUOYTHBA.
vsearch.py, setup.pyu README.txt.
D Ycranoska (aiira

JUCTPUOYTUBA.

MpbI rOTOBBI CO3/]aTh U3 HUX ITAKET AUCTPUOYTHBA. B Hamewm cnmcke 3To
mar 2: cosdanue gaiina oucmpubymusa. Mpl BBIIIOTHUM €T0 B KOMAH/THOM
crpoxke. CaenaTh 3TO IPOCTO, HO HA PA3HBIX IIAT(POPMAX KOMAHbI
Gy/lyT HEMHOTO pa3JIndaThcs, TO ecTh B Windows 3To 6ynyT ogHu
komaubl, a B UNIX-togo6ubix cucremax (Linux, Unix, Mac OS X) —

HEMHOTO JIpyrue.

. . Sanyck
Co3danue daina duempubymuea 8 Windows s Winder, 18700 3

Ecsn Bb1 nonssyerecs Windows, oTKpoiiTe KOMaHHYIO CTPOKY B ITAITKe
¢ aTUMU Tpems (paiilaMu, a 3aTeM BBEUTE KOMaH/y:

C:\Users\Head First\mymodules> py -3 setup.py sdist

HaTepnperarop Python BemosHuT 3Ty padoTy cpasy, Kak B .U nepegaem
TOJIBKO BBI BBEJIETE KOMAHJTY. Brr YBUJUTE HA SKPAHE JJOBOJIBHO biNoAHsenm kog c_prgMeHm

" o B .
MHOTI'O COOOLICHUI (MBI IIOKAXKEM UX B COKPAIeHHOI hopMme). “Setup.pys.. «sdist>

running sdist
running egg_info
creating vsearch.egg-info

creating dist
creating 'dist\vsearch-1.0.zip' and adding 'vsearch-1.0' to it
adding 'vsearch-1.0\PKG-INFO'
adding 'vsearch-1.0\README. txt'

Ecau gy BUgUMe
adding 'vsearch-1.0\vsearch.egg-info\top level.txt' Mo CoosuweHue,

removing 'vsearch-1.0' (and everything under it) HBCE NpoWwao
YcnewHo. Ecay

NosiBUAGCE coosyeHue

Korza cnosa noasurcs npurmamenue komanaHoi crpoku Windows, Ob oWuske, ysegumecy,
L]
Ymo noAbzyemecs

BaIIM TpU (paiina y:xe 6y/yT ymaKOBaHbI B O/UH ¢haiiix AucTpHUOyTHBA.
" . B -
IT0 Qaiia IPUroieH /Ui yCTAHOBKH, B HEM HAXOUTCA NCXOAHDBIN KO/ Hipf;&iu Python
mojyast. B mpumepe aitn mosyunn uma vsearch-1.0. zip. . ma.kxcz 34,
Nposepbme

Brr Haiinere HoBbIi ZIP-(baiin B manke dist, koTopas Toxe 6pL1a Cogepxumoe
CBo€ro alia

co3jJlaHa MojiyJieM setuptools BHyTpH paboueil manku (B HameM .
<<
ciydae aTo mymodules) . S€tUppy» — olo
goAaXHo CoBnagams
€ Npumeponm.

216



lNoemopHoe

Qaiinet ducmpubymusos B8 UNIX-n0dobrbix OC [ commmncguin

Ecin BpI paboTtaere He B Windows, To MoxkeTe co31aTh (paiin [] Cozpanne ¢aitna
JUCTPUOYTUBA.

JucTpudyTUBa B cXoxel MaHepe. Haxozmsicp B manke ¢ TpeMs daiiiamu
. D VYeranoska gaiina
(setup.py, README. txt u vsearch.py), BBIIOJHUTE B KOMAaHTHOMN
> . JUCTPUOYTHBA.
CTPOKE CBOEU ONEPALMOHHON CUCTEMBI CIE€AYIONIYIO KOMAHY.

3a.n9c]c
[ Python 3,

mymodules$ python3 setup.py sdist

; .U nepegaem
biNoAHsem Kog ¢prgMeHm
B «set,up.pg»_,_ «sdist>.

Kax u B Windows, Ha s3KpaHe NOSABSATCS COOOIECHMUSI:

running sdist
running egg_info
creating vsearch.egg-info

running check
creating vsearch-1.0
creating vsearch-1.0/vsearch.egg-info

creating dist
Creating tar archive

removing 'vsearch-1.0’ (and everything under it) <’—\

Koraa cnosa noasuTcs npumiamenye KOMaHJAHOM CTPOKH, Ballld TPHU Cooswenue

(aiina yxxe 6y/yT ynakoBaHbI B OJMH ¢haiiyr JUCTPHOYTHBA (KaK TOTO z:n"/\r;l‘laemcg
TpebyeT aprymenT sdist). Paiin npuroseH Ui yCTAHOBKH, B HEM noAb:;;:-’mLémo BUgSM
HAXOJUTCHA UCXOJHBIN KOJ MOJIyJIst; B IpuMepe (aiil MoTyduT uMs Windows. Ec::llj BbI

BUgUME makoe

vsearch-1.0.tar.gz.
CoosWeHue, pce

Br1 Haiizere HOBBIH (hpail apXuBa B Ianke dist, KOTopas ToxKe ObLIa NPoWac ue
CO3JIlaHa MOJyJIEM setuptools BHYTPU pa6oqef/’1 HaIKu (B Halem Ecau He n? NEeWHo.
crygae mymodules). ”POBepbmé xe ewe
pPa3 (mak xe Kak
8 Windows).

Mocne cospanua cpanna pucrtpubyrusa (ZIP unm
cKaTtoro apxmea tar) ero MoO>KHO YyCTaHOBUTb
B XpaHUIMULLE CTOPOHHUX NAKEeTOB.
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Bce 2omoeo

Yemanogka nakemos npu nomowu «pip» o] Couame fuin

OIINCAHMA.

Cozpnanue (aiiia

E‘

Terneps, nocie co3panus aiina guctpudyrusa, apxusa ZIP mmm tar

(B 3aBUCUMOCTH OT IIAT(POPMBI), IIOPA BBIITOIHUTD HIAT 3: YCMaAHOBKY iHCTpmyTHBaU'

paitra ducmpubymusa. Kax 1 Bo MHOTMX IIOJOOHBIX caydasix, B Python [] a;ﬁl;(})g;i j)Ba;na
HMEIOTCA MHCTPYMEHTHI, YIIpOoIalomue 3Ty npoueaypy. B sepcun Python

3.4 (u BbIIe) ecTb MHCTPYMEHT pip, Package Installer for Python

(mHCTLISITOP IAaKeTOB U1t Python).

IWaz 3 & Windows

Haiigure manky dist ¢ Toabko uTo co3ganubiM ZIP-aitnom (aToT caiin Sanyck Python 3
HaspiBaeTcsa vsearch-1.0.zip). B Windows Explorer nasxxmure xiasuy Shift C Mogyaem pip

U, YAepKUBad ee, MEJIKHUTE IPABOii KHOIIKOH MBIIIN Ha MAIKe, YTOOLI OTKPLITh U koMaHgol yemaHosum,

. . K v v
KOHTEKCTHOEe MeHIO. Boioepure nyHKT Open command window here (3anyck xomanonol dlazahhui ZIP-alia,

cmpoxu 30ecs...). B pesyabraTe OTKpoeTcs OKHO KoMaHaHOM cTpoku Windows. YToOb!
3aBEPHIUTD IIAr 3, BBEJIUTE B KOMAHIHOM CTPOKE CJIE/TYIONIYIO MHCTPYKIUIO.

C:\Users\...\dist> py -3 -m pip install vsearch-1.0.zip

Ecmm komana 3aBepImTcs ¢ OMMOKOM 13-3a MPOGJIEM C IPaBaMU JOCTYIIA, IEPE3aIyCTUTE
KOMaH/[HYIO CTPOKY C IIpaBaMu ajMuHucTpaTopa Windows u BbIIOTHUTE €€ CHOBA.

B Caydac yCIIEIIHOTO BbIITOJIHEHU A KOMAaH/Ibl Ha 9KPaHE IMOSBUTCA CJIEAYIOIICE COO6IJ.I€HI/IC.

Processing c:\users\...\dist\vsearch-1.0.zip

Installing collected packages: vsearch
Running setup.py install for vsearch

Successfully installed vsearch-1.0

N — genewnd Sanyck Python 3

€ Mogyaem pip

Waz 3 8 UNIX-nodobubix OC U KoMaHgol yemaHopum,
YKa3aHHkIG tar-paia.

B Linux, Unix uma Mac OS X OTKpo¥iTe TEPMHUHA B TOJIBKO YTO CO3JJAHHON
nanke dict, a 3aTeM HaGepUTe CJIE/yIONyI0 KOMaHy.

.../dist$ sudo python3 -m pip install vsearch-1.0.tar.gz

ITocne YCIIEIMHOTO BbIIIOJIHCHU A KOMAH/bI HAd 9KPAaHE ITOSABUTCA CJIEAYIOIICE COO6H_[€HI/I€.

Processing ./vsearch-1.0.tar.gz My Ucnoabzyem

Installing collected packages: vsearch (]f:lT:H%
Running setup.py install for wvsearch rqpq?{;;uqmosbl
Successfully installed vsearch-1.0 ~ ‘ npasa PoBamk
newHo! !
Yc goCMmameYHkie gas
Tenepb moaynb vsearch yctTaHOBNEeH Kak CTOPOHHUM NakerT. YcmaHosku.
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lNoemopHoe

Cosznanue gaiira

Modyau: umo mbi 3Haem "
[

Cosznanue gaiina

Ter[epb, I10CJIE YCTaHOBKI/I MO,Z[Y.TUI Vsearch, MbI MOJKEM HCIIOJIBb30BATDb
JUCTPUOYTUBA.

MHCTPYKIUIO import vsearch B IOObIX IPOrpaMMax, OTOMY 4TO

» o D Ycranoska ¢aitna
UHTEPIIPETATOP TEIIEPb CMOXKET HAUTHU TPeOyeMBbIH MOJYJIb.

JUCTPUOYTHBA.

Eciini no3zsxe Mbl penmm 0OHOBUTD KOJ MOJIYJIs, TO CMOKEM ITOBTOPHUTD
3THU TPH IIara U yCTAHOBUTH OOHOBJIEHHBIN IMaKeT B XpaHwmiumie. OxHaxo, '\\
BBIITYCKast HOBYIO BEPCUIO MOJYJIsSi, HE 3a0y/IbT€ YKa3aTh HOBBI HOMEP

i B
Bepcun B daiine setup.py. C€ cgeaaHo!

,Z[aBaI;’ITC IOJABITOKUM BCE, YTO MbI YK€ 3HAEM O MOJYJISIX.

%KOHTPoanbIﬁ CNUCOK

= Mogynb — ofHa wnn Bonee dyHkumia, = [py NOMOLM setuptools MOXHO
COXpaHEeHHbIX B haiine. 3a TpW LLara yCTaHoBUTb MOAYMb
B XpaHunuwie CMopoHHUX nakemos,
4TOObI NOTOM MMMOPTMPOBATL MOZY b
11 BbI3bIBATb €10 (PYHKLMM B CBOMX
nporpamMmmax He3aBnCKMO OT TOro,
KaKoW KaTanor SBISETCa MeKywum
paboyuM B AaHHBIA MOMEHT.

®  Bbl MOXETE UCMONb30BaTh 060N
MOZyIb, MOMECTMUB €10 B meKyujull
paboyuli kamarnoe (BO3MOXHO,
HO TPYOHOBBIMOMHMMO) UK
B XpaHUnuwie CMopoHHUX Nakemos
(ropasgo ny4Luni Beibop).

Kak omdamb cBoii kod (mo ecmb nodeaumbes)

Teneps y Bac ecTb roTOBBII (AT JUCTPUOYTHUBA, U BbI MOXKETE ITOJETUTHC STUM
(paitrom ¢ JpyrumMu NporpaMMUCTaMH, IIO3BOJIMB UM YCTAaHOBUTD Balll MOJYJIb
¢ moMompio pip. OTaaTh Paiiyl MOKHO OUIINAIBHO NN HEO(PUIMATIbHO.

Bpi6paB HeO(UIINAIBHBIN ITYTh, BB MOXKETE IIEPEJABATH €TI0 KAK YTOJHO U KOMY
YrOZHO (HampuMep, Mo 3JIEKTPOHHOH mouTe, 3anucas Ha USB-HakxonmTens nam
BBLIOKHUB Ha COOCTBEHHOM BeG-caiiTe). Bee Ha Bamr BBIGOP.

Y0601 OAEINTLCA MOJYIEM O(UIMATIBHO, HY’KHO BBITPY3UTh AUCTPUOYTUB HPM nomommn
B BeO-penozutopuii Python, koTophIii ynpasigeTcs eHTPaIM30BaHHO. plp ATODOTL
Penosuropuii HaspiBaetcs PyPI (mpousHocurcs «mait nu aii») — Python

Package Index (katanor nakeros ans Python). Caiit cymecTsyer 715 TOTO, HPOIPaMMMCT
4TOOBI HpOrpaMMHUCThI Ha Python momn gesnrbest ceoumu Moy asmu. Jerammn Ha PYthOIl
U3JI0KeHbI Ha caiite PyPl: hitps:/ /pypi.python.org/pypi. IIponecc BoIrpysku YCTAHOBWUT

u nyoaukanuu gaitnos guctpudyrusos B PyPI mogpo6Ho onmcan B oHIaiiz-

PYKOBOJACTBE, nnojaepxusaeMoM Python Packaging Authority no ccouixe hittps:// BaIx MOAYAI"

www.pypa.io. (PykoBoacTso Ha pycckom s3bike: hitp:/ /itscreen.tk/blog/30-
registraciya-paketa-na-pypi/ — I[1pun. ped.)

MbI TpakTUY€eCKH 3aBEPIININ HAYaIbHOE 3HAKOMCTBO C (DYHKITUAMHI ¥ MOJYJISIMU.
OcTayach TOIBKO OJfHA MAJE€HbKAs 3arajika, KOTopas TOXe TpedyeT Hallero
BHUMaHHUS (He GOJIbIIE IATH MUHYT). MITak, mepeBepHUTE CTPAHUILY.
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CcblsIKa unu Konusi

Cirygaii cTpaHHOTO IIOBEIEHN S APTYMEHTOB (PyHKIH

Poman u IOus paboTaoT HaJ 3TOU MIABOM, a TEepb OHU CIIOPSIT
O IOBEJICHNU aPTYMEHTOB (PYHKITUU.

Poman canTaet, 9TO apryMeHTDI IEPEAAIOTCA B (DYHKITUIO IO 3HAUYECHHIO,
H(H{HaHHCaHH€6OHBHQWJ¢WHKHHK)double,qTO6bIBTOﬂOK333ﬂm
®yaxmmsa Pomana double paboTaeT ¢ JaHHBIMU JTIO60TO THIIA.

Bor kox Pomana.

def double (arg):
print ('Before: ', arqg)
arg = arg * 2

Jaranka
HA S MyHym

print ('After: ', arqg)

@

IO canraer, YTO AaPryMEHTDI IEPEJAIOTCA B (DYHKITUIO
no ccbuike. OHa ToKe HalMcaaa MaJleHbKYIO (PyHKIMIO change,
KOTOPas paboTaeT CO CIIMCKAMU, YTOOBI JOKA3aTh CBOIO TOUKY 3PEHMS.

Bot konus koxa KOmuu:

def change (arg):
print ('Before: ', arqg)
arg.append('More data')
print ('After: ', arqg)

Poman u IOmmst HMKOT/Ia paHbIle He CIIOPHIIN, IO TOTO MOMEHTA
OH ObLIN €IMHO/YIIHbI B BOIIPOCAX IIporpaMMupoBanus. JlaBaiite
MO3KCIIEPUMEHTUPYEM B KOHCOJIU U TIOIBITAEMCS IIOHATD, KTO

13 HUX 1paB: Poman, yrBepskaionuii, 9To apryMeHThbI epPeJaloTCs
1o 3Hauenuio, win IO, koTopas cauTaeT, YTO OHU IEPENAIOTCA
110 ccbLIke. Beab 06a He MOTyT OBITH IIPaBbl? UTOOBI PEIIUTD 3Ty
MaJIEHBKYIO 3aTaJIKy, Hy’KHO OTBETUTD Ha BOIIPOC:

Cemanmuxa eviz06a é Python noddepiicusaem nepedauy apzymenmos
no 3HAYUEHUIO UAU NO CCOLAKE?

Anst yMHyIk@B

HanomHum, yTo nog nepenaqeﬁl aprymeHTa no 3Ha4YeHuIo noapa3symeBaeTcAa nepefaya B aprymeHTe
3HayeHunA I'IepeMEHHOVI. Ecnu 3HaueHne B Tene d)yHKLl,I/II/I N3MEHUTCA, 3TO HNKaK He OTPa3nTCA Ha 3Ha4YeHnn
nepemeHHoﬁ B Bbi3blBatoLlem Koge. B gaHHOM cjlydyae apryMeHT MOXHO pacCcMaTpuBaTb Kak Konuk
3Ha4YeHnA nepemeHHoPl. Mpn nepepave aprymeHTa no ccbujike (nHoOrpa 37O Ha3blBaeTCsA nepeAa'-lel‘il
aprymeHTa no anpecy) nogaepKnBaeTcAa CBA3b MeXAy apryMmeHToOM v nepemeHHoVI B Bbi3blBalollem Koje.
Ecnn APrymeHT N3MeHUTCA B Tene d)yHKLlI/II/I, TO NnepemMeHHaA B Bbi3blBalOWeM KOAe TaKXe NU3SMEHNTCA. B stom
cjlydae aprymeHT MOXHO pacCMaTprBaTb Kak ncegooHUM nepemeH HOW.
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lMoemopHoe ucronb3o08aHue

Aemoucmpauua CeMaHMUKU Bbli30Ba N0 3Ha4YeHUt

YTo6b1 pasobpaThes, o yeM cnopsaT Poman n IOms, ckonmupyem nx pyHKIIMI
B OTAEJBbHBIN MOAY/Ib, KOTOPBIN HA30BEM mMystery.py. BOT Tak BBINIAAUT 3TOT
MOJy/Ib B OKHe pejgakTopa IDLE:

® O ® mystery.py - /Users/Paul/Desktop/_NewBook/ch04/mystery.py (3.5.0)

def double(arg):

PyHKUUU ouyeHb . ; o HKUUS
rint('Before: ar OgHa. Y
noxoXu. KaXgad _\% P ( ’ g) ggausa.em

npuHumMaem oguH arg = arg L B pegaHHLl
aprymedm, BeBogum print('After: ', arg) ?_ MeHm.
ero Ha dkpat, apr
obpabambiBa.em erln':m def change(arg): .

HaueHue, ¢ 3¢ print('Before: ', arg) PYrad pyHiyug
CHoBa. BhiBOgGUM gobasagem

Ha. okpa. arg.append('More data') cmpoky & koNey

print('After: ', arg) Yka3aHHoro
CNUCKa.

ILn: 11 Col: 0|

Kak Tonpko Poman yBusies1 MoyIb Ha 3KpaHe, OH CeJl 3a KJIaBHaTypy, Haxkan Fb n mabpar
caepyiomyio komasay B Koucoau IDLE. ITocne aroro Poman oTkuHyICa Ha CHUHKY
KpecJa, CKPECTIII PYKH U cKazam: «Bupumb? f sxe roBopmir, 9To apryMeHThI HEPEAIOTCS
1o 3HaYeHuo>. Mtak, nocMoTpuMm, kak PoMaH BBI3bIBaJI CBOIO (DYHKITHIO.

>>> num = 10
>>> double (num)
Before: 10

After: 20 o
aXghill BbinoB
>>> num 3
PomaH BhigBaA ?\' Nogmsepxkgaem, ymo
pyHKUUO 10 3HaveHue, nepegaHHoe
«double» mpu >>> saying = 'Hello ' B aprymeHme, sbiro

: : u3meHeHo BHum
ajei ogWH 5 >>> double (sayin gmpu
];ag C ueAabiM (saying) PYHKUUU, Ho uzmeHeHus

HoueHuem Before: Hello He ompajuauck
:émopofl Pl After: Hello Hello / :al.( nHePemeHHot'l

G - OHCoAU.
co cmpokol >>> saying aproen Tloxoxe,
u B NocaegHul 'Hello YMENMLI nepegaiomes
pay Co CNuckoM. Hello PYHKUUIM No 3HaYeHuso.

>>> numbers = [ 42, 256, 16 ]
k‘-%? >>> double (numbers)
Before: [42, 256, 16]
After: [42, 256, 16, 42, 256, 16]
>>> numbers
[42, 256, 16]
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Ouepedsb HOnuu

Aemoucmpauua CéMaHMuKu Bbl30Ba n0 CCbinke

Ouepuynbiit ycnex Pomana ne ocranosu 0o, Teneps kinasuaTypa
nepenuia B ee pacrnopsskenue. ITokaxem eme pas, Kak BBIIAUT MOJYIb
B pepaktope IDLE, Bkmoualomuii ¢pynaknuio change IOmmm:

© @ mystery.py - /Users/Paul/Desktop/_NewBook/ch04/mystery.py (3.5.0)

Mogyab (o f -
«mysterypy> de doyblegarg). '
print('Before: ', arg)
- * PyHKUUS
i . ¢ PomaHa.
print('After: ', arg)
def change(arg):
print('Before: ', arg)

arg.append( 'More data')$<— PYHkuug
print('After: ', arg) Oauu.

Ln: 11(Col: 0| |

IOna nabpaia HECKOJIBLKO CTPOK KOJIa B KOHCOJIM, 3aT€M OTKUHYJIACh Ha CIIUHKY Kpeca,
CKpecTuIa pyku u ckasana Pomany: «Hy, ecin Python nogjiep:xusaer nepegady ToJIbKO

II0 3BHAYEHHIO, KaK TbI OOBSICHUIID TAKOE I'IOBCI[CHI/IC?» Poman IIOTEPpAI Jap peydu.

ITocmoTpum, urto xe caenana IOmms.

>>> numbers [ 42, 256,
>>> change (numbers)

16 ]

f\é

Before: [42, 256, 16]
VicnoAb3yd , ,
mom Xe After: [42, 256, 16, 'More data']
cnucok, Ymo >>> numbers
u Pomat, [42, 256, 16, 'More data']
10AUS BbIRBAAC
cpyHkuuio K/
«cha.nge»-

CrpaHHOE TTOBEICHNUE.

Pynkuusa Pomana sicHo mokasaa, 4TO apryMeHTBI ITepealoTCst
10 3HA4YeHUIO, a pyHknus IOmuu feMoHcTpupyeT nepeaady
110 CChLIKE.

Kax Takoe Bo3moxuo0? UTo 31ech npoucxoaut? Heyxemn Python
HOJIEPKUBAET 00a TUIIA IEpeJadn?
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ToAbko NoCMompume,
Umo Npou3oWaol

Ha smom Pa3 ujzmeHeHue
3HaleHus aprymeHma

B pyHkuuu. ompd.3qucb
Ha nepemelHol

B KoHcoau. TloxodXe,
Umo Python makse
Noggepiusaem
ceMo.Hmukg nepegayu
APTYMEHMOB No cchiake,



lNoemopHoe

Pemeno: ciyyaii cTpaHHOrO NOBEI€HNUsI apTyMEHTOB (pyHKIMiA

Cemanmuxa eévi306a 6 Python noddepoicusaem nepedary apzymenmos 6 ynxuuio no snauenuro
wAU no cevlixe?

B rannoMm ciryuae npasbl  Poman, u Omms. B 3aBucuMocTy oT cutyanum, ceMaHTHKA BbI3OBOB
¢ynxmmii 8 Python noyiepsxusaer 06a crioco6a nepeziaqyl apryMeHTOB: I10 3HAYEHUIO U T10 CChUIKE.

Bcnomaure: nepemensnie B Python coBcem He Takme, KaKMH MBI TPUBBIKIA UX BUAETD B IPYTUX
SI3BIKAX IIPOrPAMMHUPOBAHUS; IEPEMEHHBIC — 3TO CCBUIKU Ha 00'beKThI. 3HAUCHHE, XPAHIMOE

B IIEPEMEHHOM, — 3TO afpec 00bekTa B mamaTy. 1 B pyHKIUIO iepefaercs agpec, a He PakTUIeCKoe
3HaueHue. Bepree ckasarb, uro ¢yakiuu 8 Python nojepsxusaior cemarnmuxy evizosa ¢ nepedaei
apeymenmos no ccoKam Ha 00seKmoL.

B zaBucruMocT OT THIIA OObEKTA, HAa KOTOPBIN CChLIAETCSA IEPEMEHHAs, CEMAaHTUKA BbI30BA (DYHKITUU
MOKET pas3myaThcs. Tak 10 3HAYE€HUIO WK 110 CChUIKE MePealoTCsl apryMeHThl (pyHkiusam Pomana

u IOmu? Marepnperarop onpeenseT TUIIb 0ObEKTOB, Ha KOTOPBIE CChLIAETCS IIepeMeHHas (apec

B mamMATH). Ec/in nepemMenHas ccbuaeTcsa Ha M3BMEHsIeMoe 3HaueHHe, IPUMEHSAETC CEMaHTHUKA ITepeaun
apryMeHTa I10 CChUIKe. Ecmu TUIl JAHHBIX, Ha KOTOPBIA CChLIAETCA IEPEMEHHAs, HEM3MEHAeMbIi,
IIPOMCXOJIUT IIepeiada apryMeHTa 10 3HadeHuIo. ITocMoTpuM, 9To 5TO 0O3HAYAET C TOUKU 3PEHUS JJAHHDIX.

Cricku, C1I0Bapy M MHOXKECTBA (Oy/lydr M3MEHSE€MBIMH) BCET/IA IIEPEAIOTCS B (PYHKIIHIO TIO CCBITTKE —
M3MEHEHUsI, BHECEHHBIE B HUX BHYTPH (PYHKIIUN, OTPAKAIOTCS B BHI3BIBAIOIIEM KOJIE.

Crpoxu, 1es1ble 9icaa 1 KOpTeKu (Oylydr HEM3MeHseMbIMU ) BCET/A 8 ara ﬂk&
nepeaIoTCs B (PYHKIIUIO IO 3HAYEHHIO — N3MEHEHM s, BHECEHHbIE B HUX
BHYTPH (DYHKIIUU, HE OTPAXKAIOTCA B BBI3BIBAIOIIEM Kozie. Ecmm tur nansbIx : HA 5 MI/IHym

HEU3MEHSIEMBIH, TO (PYHKIIUS HE MOKET €ro U3MEHHUTD.

Kaxk :xe o6cTouT €710 B CIIE/IyIOIEM CIydae?
arg = arg * 2

Kak nosryaniocs, 9To aTa CTPOKa KOJIa U3MEHIIA TIEPEJAHHDIN CIIMCOK BHYTPH (DYHKIUH,

a B BBI3BIBAIONIEM KOJIE MI3MEHEHUS OKA3a/IMCh He BUIHBI (UTO IpuBesio PoMana K o1mm609YHOMY BBIBOZY,
YTO BCE APTYMEHTHI EPEJAIOTCA 110 3HAYEHUIO ) ? ITO ITOXO0XKE Ha CTPAHHYIO OIIMOKY B UHTEPIIPETaTOpe,
B€/Ib Mbl YK€ BBISICHIJIU, YTO JIOObIE BMEIIATENLCTBA B UBMEHSAEMbIE 3HAUEHUS OTPAKAIOTCS

B BBI3BIBAIOIIEM KOJI€, OTHAKO 3TOTO II0YEMY-TO He Ipousonuio. Jleno B Tom, uro ¢ynknua Pomana

He U3MEHWJIA CIIMCOK NUMbErs B BLI3LIBAIOIEM KOJIE, XOTH CIIUCKUA — U3MEHAEMbIE TUIIbI JAaHHBIX. YTO Kxe
ITPOM3OIILIO HA CAMOM JieJie?

YTOO6bI HOHATD 3TO, PACCMOTPUM CTPOKY KOJA, IIPEICTABIEHHYIO BbIIIE, KOTOPAs ABIAETCA
HHCTPYKIMeH NpuCcBauBaHuA. BOT 4ToO Iponcxo uT Bo BpeMsl PUCBANBAHUSA: KOJ| CIIpaBa OT CUMBOJIA =
BBIIIOJTHAETCSA NePesim, M KaKoe Obl 3HAUEHUE HU ObUIO IOJTy4€HO, CChUIKA HA HETO IPUCBAUBAETCS
HepeMEHHOI cJieBa OT cuMBOJIa =. [1pu BBIMOIHEHNM KOJla arg * 2 CO3/IAETCs HO80e 3HAUECHUE,
KOTOPOMY IIPUCBAUBAETCSI HOBAsA CChUIKA. JTA CChUIKA IIPUCBAUBAETCA IIEPEMEHHOM arg, a IpeablIyIee
ee 3Havenue 3atupaercsa. OJHAKO «cTapas» CChUIKA HAa OOBEKT BCE eIle CYIIECTBYET B BBI3bIBAIOIIEM KOJIE,
3HAYEHUE 10 Hel He GbLIO U3MEHEHO, IOITOMY TaM COXPAHAETCH IMPEKHUIN CIHCOK, a HE YIBOCHHDII,
IOJIYYEHHBINA B (pyHKuI/H/I Pomamna. CDyHKL[I/IH IOnun, HAIIPOTUB, IEMOHCTPUPYET UHOE IIOBEAEHUE,
IIOTOMY YTO BBI3BIBAET METOJ append CymeCTBYIONIErO CIHUCKA. 37€Ch HET IIPUCBAUBAHUS, U CChLUIKA

Ha 00bekT He 3aTupaercs. [Tosromy pynxiusa IOmun n3amMeHsIeT CIIMCOK U B BBI3BIBAIOLIEM KOJIE, BE/Ib
BBI3BIBAIOIMIUI KO U (PYHKITHS UMEIOT J€JI0 CO CCHUIKOM Ha 00U U mom e OObEKT.

3arazka pasragaHa, ¥ Mbl IIOYTU TOTOBBI K IIaBe 5. OcTaics ele OAUH MOMEHT.
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A Kak xe pep 8?

Kak nposepumb coomsememsue
pekomendauusam PEP 87
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2naea 4

Y meHs Bonpoc. 4 xouy nucatb Koa,
coemecTUMbIM ¢ PEP 8... MoxHoO

npoBepsTb COOTBETCTBUE MO0 KOAA
aBTOMATUYECKU?

Aa. 3To BO3MOXHO.

Ceiluac B BaleM paclopaKeHUU
Toabpko Python, a unrepnperarop
HE IIPeJOCTaBIAET BO3MOKHOCTHU
MPOBEPATH KOJ HA COBMECTUMOCTD
¢ PEP 8. Ognaxo ecTb orpoMHOE
KOJTMYECTBO CTOPOHHUX
MHCTPYMEHTOB, PEATU3YIOMINX
IIOJOOHYIO IIPOBEPKY.

IToxa ne Havamach m1aBa 5, Mbl MOKEM
OTBJIEYbCH OT IPEJMETA Pa3sroBopa

1 O3HAKOMUTbCA C UHCTPYMEHTOM,
KOTOPBII IIOMOKET BBIIOJIHUTD
IIPOBEPKY Ha COBMeCTUMOCTDL ¢ PEP 8.



lNoemopHoe

ﬂpuzomosbmecb K npoBepke Ha coBMmecmumMocmb

I/ITaK, OTKJIOHHMCA OT TEMbI 1 IPOBEPUM, COOTBETCTBYET JIN KO/JL o Bb E3n

pexomenganuam PEP 8.

CoobmecTBo mporpammucTos Ha Python moTpaTnio MmEHOTO BpemMeHn

Ha CO3/[JaHNE€ MHCTPYMEHTOB, Y/Iy4IIAIOMNX XU3Hb pa3paboTunkos. OxuH
13 TAKUX MHCTPYMEHTOB — pytest, ¢peimeopx mecmuposanus nporpaMmm
Ha Python. He BaykHO, Kakue TeCTbl BbI IUIIETE, pytest IpujeT K BaMm

Ha ITOMOIb. YTOObI yBETMYUTL BO3MOXKHOCTH pytest, K HEMY MOKHO

O0ABJIATD IUIATUHBIL. VSHaﬁTe 601\1;]1[6

On1H U3 TaKUX IJIaTMHOB, pep8, UCIIOAb3YeT pytest /I MPOBEPKHU O pytest HA https: / /

COOTBETCTBUSA KOJla pekoMeHanusM PEP 8. d.O c pytest org / en /
latest/

Benomuum Haw kod

Eme pa3 B3misiHeM Ha vsearch. py, Ipex/ie yeM IIpU IoMoLu pytest,/
pep8 nposeputs ero copmectumoctsb ¢ PEP 8. Kpome Toro, nam Hy:xHO
YCTAaHOBUTDH 00a UHCTPYMEHTA, IIOTOMY YTO OHHU HE IIOCTABJIAIOTCS BMECTE
¢ Python (06 aToMm Ha cienyomeii cTpaHune).

M BOT KOJ| Hamrero MoJy/ast vsearch . py, KOTOPBII MBI cOOUpaeMcs
IIPOBEPUTH HA COBMECTUMOCTD ¢ PEP 8.

def searchdvowels (phrase:str) -> set:

"""Return any vowels found in a supplied phrase.""" Mo ko
vowels = set('aeiou') «vse
e G-I‘Chpg».

return vowels.intersection (set (phrase))

def search4letters (phrase:str, letters:str='aeiou') -> set:
"""Return a set of the 'letters' found in 'phrase'."""
return set (letters).intersection (set (phrase))

Yemanoska pytest u naazuna pep8

Mb! y:Ke MCIoIb30BaId MHCTPYMEHT P1p Ui yCTAHOBKUA MOJyJIsl vsearch.py
Ha KomnbloTepe. Takke MHCTPYMEHT P1ip MOKHO MCIOIb30BATD JIJIS
YCTAaHOBKU MOJIyJIell CTOPOHHUX Pa3pabOTIMKOB.

7151 5TOro Hy’KHO OTKPBITh KOMAaHJHYIO CTPOKY B OIICPAIIMOHHOMU CUCTEME
(mpu nmoaxmouennn k MHTEpHETY). B I1aBe 6 MBI 6y1eM HCIIOIB30BATh
Pip VIS yCTAaHOBKY CTOPOHHEH GMOIMOTEKH, @ CEI9ac yCTAHOBUM C €TO
MOMOIIBIO (PPENMBOPK TECTMPOBAHMS pytest u rlarus peps.
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py.test

YemanoBka uncmpymermos pazpabomyuka das
mecmupoBaHus

I{a(IQJH}HHOTaXI{HX“EHOKBBaHbICOO6LHC}HIﬂ,KOTOFHJC]]OHBHﬂFDTCH]SIq)OHCCCC ‘:))ISFI:’[EEEH‘Dl

ycranoBkM Ha miatgopme Windows. B Windows nnrepnperatop Python 3 zanyckaercs

koMangio py —3. B Linuxum Mac OS X ciefyeT UCIIONb30BaTh KOMaHy sudo
python3. YTo6b! ycraHOBUTL pytest ipu nomouu pip B Windows, BbimosHure py
—3 B KOMaHJIHOH CTPOKe, 3alyIeHHOH ¢ IpaBaMu aIMUHKICTpaTopa (Haiiaure daiin
cmd. exe, MEJIKHUTE HA HEM IIPABOI KHOIIKH MbIIIU U BLIOGEPUTE B KOHTEKCTHOM
MEHIO IIYHKT Run as Administrator (3anyck om umenu admurucmpamopa)).

3an9cnuuhb —
om umeHu. 4 5 mAdmlnlstratur Command Prompt \_u:n \‘ [=] i
ucmpamopd.. = [Uersion 6.1.76011
9MUH P : rosoft Corporation. All rights reserved.
- Windows\system32>py —3 —m pip install pytest
"BH3Banm Cnllectlng pytest

KOMGHQU «P¢»)
gad ycmaHosku
«pytest»..

"Hﬁegumbcg
B ycnewHol,
YCmaHoske.

Downloading pytest—-2.8.7-py2.py3—none—any.whl (151kB>
108 #RtRnEREREERAREnEERERERRRERNHHARE 155kB 1.3MB/s
Collecting colorama (from pytest)
Downloading colorama—0.3.6-pyv2.py3—none—any.whl

Collecting py>=1.4.29 (from pytest>
Downloading py—-1.4.31-py2.pyI-none—any.whl <(81kB>
108 #iHHREE R R R D 86kB 131kB/s
Installing collected packages: colorama, py, pytest
Successfully installed colorama—B.3.6 py-1.4.31 pytest—2.

ous\system3Z>

Cyzd o coo6ImeHmsM, CreHepUupOBaHHBIM KOMAH/ION pip, pytest umeer

ABE 3aBUCHMOCTH, KOTOPbIC TOXKE ObLIN YCTaHOBJICHDI (colorama 48 py)
To >xe MO’KHO 3aMeTUTDH IIpH YyCTAHOBKCE IVIAaTrHA pep8: BMECTE C HUM
YCTaHABJIMBAIOTCsI €TO 3aBUCHMOCTH. Bor KOMaH/la U151 YCTAHOBKU IlJIariHaA.

PY
OcmaBadCh
B pexume
agMuHUCTMpamopad,
BbinoAHUME

KoMaHgy, Ymoshl
gcmo.Hosumb naaruH

«‘PEPS »,

KoMang
BbiNoAHEeHa
YcnewHo,
Heobxogumkie
3d.BU.CU.Mocmu
YCmaHoBAEHkI.
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SanomMHume: €CAU BhbI

pabomaeme He g Windows,
Ucnoabk3yime «sudo

-3 -m pip install pytest-pefs—  PYthon3s svecmo «py -3,

=

&N Administrate==<rnme< Prompt

indows\system322>py -3 —m pip install pytest-pepB
Collecting pytest—pepd
Downloading pytest—pep8-1.8.6.tar.gz
Collecting pytest—cache (from pytest—pep8)
Downloading pytest-cache—-1.8.tar.g=
Requirement already satisfied <{use ——upgrade to upgrade): pytest>=2.4.2 in c:I\pp
ogram files\python 3.5\1ib\site—packages (from pytest—pepB)
Collecting pepB8>=1.3 {(from pytest—pepB>
Downloading pep8-1.7.8-py2.py3—none—any.whl (41kB>
1008z G REREHR R R R R R RRE#E ] 45KB 174kB/s
Collecting execnet>=1_.1_devl (frum pytest—cache—>pytest—pepdd
Downloading execnet—1.4.1-py2.pyd-none—any.wuhl <(48kB>
188 'munntmtun:ﬂmnnnunun#nnmu#unmtmt' 48kB 174kB/s
equirement already satisfied (use ——upgrade to upgradel: puy>=1.4.29 in c:\progp
am files\python 3.5%\lib\site—packages (from pytest>=2.4.2->pytest—pepd>
Requirement already satisfied (use ——upgrade to upgrade): colorama in c:\program
files\python 3.5\libN\site-packages <(from pytest>=2.4.2->pytest—pepdd
Collecting apipkg>=1.4 {(from execnet?>=1.1.devli->pytest—-cache—>pytest—pepd)
Downloading apipkg—1.4-py2.py3—none—any.whl
Installing collected packages: apipky, execnet, pytest—cache, pep8. pytest—pepB
Running setup.py install for pytest-cache ... dnne
Running setup.py install for pytest—pep8 ... don
Successfully installed apipkg-1.4 execnet—1.4.1 pepB 1.7.8 pytest—cache—1.8 pyte

m




lNoemopHoe

Coomeemcmeyem au Haw kod pekomendauusim 8 PEP 87

IToce ycTaHOBKU pytest 1 pep8 MOKHO IIPOBEPUTDH KOJ HA COBMECTUMOCTD
c PEP 8. /l;1s1 aTOrO, HE3aBUCHUMO OT ONEPAIMOHHONU CUCTEMBI, HYKHO
BBIIIOJTHUTB OAHY U Ty 3K€ KOMaH[y (OT IIAT()OPMBI 3aBUCHUT TOJIBKO IIPOLIECC
YCTAHOBKU).

B npornecce ycranoBku pytest Ha KOMIBIOTEP ObLIA yCTAHOBJIEHA HOBAS
nporpamma py . test. 3arycTum 3Ty IporpaMmmy 1 IpOBEPUM KO/

Ha coBMecTUMOCTh ¢ PEP 8. YuTnTe: nporpaMma JJo/KHa 3aITyCKaTbCS B TOM
KaTaJlore, IJi€ HaXOQuTCca vsearch.py.

py.test --pep8 vsearch.py

BoT uTo MBI OJYyunan Ha KoMmiblotepe ¢ Windows.

ER C\Windows\system32\cmd.exe

E:\_NewBook\chB84>py.test —pep8 vsearch.py

platform win32 —— Python 3.5.8, pytest—-2.8.7. pv—1.4.31 ) pluggy-8.3.1

rootdir: E:\_NewBook\chB4, inifile:
plugins: pep8-1.8.6
collected 1 items

wsearch.py F

m=========sss=====sss=s======s======= PAILURES ========W=ccccccac

PEP8-—check

E:\_NewBook\chB4\vsearch.py:2:25: E231 missing whitespace after

def search4uawels(phraﬂeistp) —» set:

E:\_NewBook:xchB4 \vusearch.py:3:56: W291 trailing whitespace
MH'Return any vowels found in a supplied phrase.'""

OBbE3[l

Ol-ol. Ecau Cmpoka

Ha 3KpaHe BhigeaeHa
KpacHkiM, amo
Hegosphill JHak.

,
= <
e

m

E:\_NewBook\chBB4 vusearch.py:7:1: E382 expected 2 bhlank lines, found 1

ﬂef searchd4letters{phrase:str, letters:str='aeioun’) —-> set:

E:\_NewBook\chB84 \vsearch.py:7:26: E231 missing whitespace after

def search4letter5(phraseistr, letters:str="aeiou’') —> set:

E:N\_NewBook\chB4\vsearch.py:7:39: E231 missing whitespace after

def searchd4letters{(phrase:str, letters:str='aeiou’) —-> set:

s

m===ssssscs==ss=c==s======= ]| failed in 0.85 seconds

E :\_NewBook\ch@4>

»

’ ol

IToxoxke nposepka MpolLia HeyJaaaHo. 3HAUUT, Halll KOJ| He Tak coBMecTuM ¢ PEP 8,

KaK XOTEJIOCH Obl.

He nosxaneiiTe BpeMeHU U MPOUYTUTE COOOIIEHMS, ITOKa3aHHbIE 3/1€Ch (WIH
Ha 9KpaHe, €CJIU BBl BLIMOTHIIN TpuMep). OKaspIBaeTCs, BCe «OIMUOKI»

OTHOCSITCSI — IO GOJIBIEN YACTH — K NPobessHvim cumgoram (HaIIpuMep, mpoodenam,

TaOYIAIMAM, CUMBOJIAM IIEPEBOJia CTPOKU U T. 11.). PaccMoTpuMm ux nojpo6Hee.
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py.test — pep8

Pazbupaemes ¢ coobwenuamu 06 omubkax

HMucrpymenTsl pytest 1 pep8 o 4epKkHy/In nams OINOOK B KOJle Vsearch.py.

Ha camoM zeste Bce ITh MPOGJIEM CBSI3aHBI C TEM, UTO B TPEX MECTAX O B.b E3 n

MBI IIPOIYCTUIN IIPOGEJI IIOCJIE CUMBOJIA : B AHHOTAIUSAX APTYMEHTOB.
ITocMoTrpuTe Ha nepsoe coodumenue. OOparuTe BHUMaHUE, YTO pytest
HICIIOJIB3YET CUMBOJI ~, YTOOBI YKa3aTh MECTO IIPOOJIEMBI.

Onuca.l-[ue
nPOEAeMM:
...:2:25: E231 missing whitespace after ':' §€——— <«.295: E23]
def searché4vowels (phrase:str) -> set: Omcgmcmsgem
~ Mecmo NPobe ALHI(]
&_// obHapyXkeHus CUMBOA nocpe
npobAEMbl. Vv,
Crenyromue 1Ba COOOIIECHUS B BBIBOJIE pytest YKa3bIBAIOT, YTO MbI JOIYCTUIN
TAKYIO JKe OIIUOKY elle B TPEeX MEeCTaX: OJUH pa3 B CTPOKE 2, BAXKIBI B CTPOKe 7. OnucaHue
IIpo6aemy J1erko UCIIPaBUTD: npocmo dobasvme nocie 060emovus 00un npoben. ”P;BSAeMbI:
€t 306!
Crenyromas npo6emMa He KaKeTCsI TAKOU YK OOJIBIION, HO BCE 3Ke 3°-BePU42}kz:ilJ,uu
UHTEPIIPETUPYETCS KaK OINOKA, IOTOMY YTO PACCMATPUBAEMasl CTPOKA Npobe AbHbIL,
Koza (cTpokKa 3) HapylIaeT peKOMEH/AINIO, KOTOpasi TpeGyeT He J00aBIATh CUMBOA »,

HpO6CJII)I B KOHII€ CTPOKMU.

...:3:56: W291 trailing whitespace
"""Return any vowels found in a supplied phrase."""

e

Mecmo
Hpo6JIeMy B CTPOKE 3 TOXKe JIerKo HUCIIPABUTD: y&a/mme ace npoﬁeﬂbnue oBHo.pgﬂ(eHU-g
CUMBOABL 8 KOHYE CMPOKU. NpobAEMb.

U nocreansist npo6iaema (B HaYaIe CTPOKH 7).

...7:1: E302 expected 2 blank lines, found 1

def search4letters (phrase:str, letters:str='aeiou') -> set:
A

OnucaHue npobAEMbE «.7:k:
L TpobAeMa Haxogumes B HaYane E302 oXugaemcs 2 Nycmbix
cmpoku 7. cmpokuy, HalgeHa 1».
B PEP 8 ecTb pekoMeHAAIMSI, KACAIOMASCS CO3/JaHNs (DYHKITUI B MOJyJIE: PykoBoacTBO
onpedeserus, PynKyuil 6epxHeeo yPosHL U KAACCO8 QOANCHDL OMOCALMBCS IIO CTMAIO
0éyma nycmuimu cmpoxamu. B Hamem xoje pyHKIUN search4vowels odopMAEHTLT KOAQ
u search4letters aBasi0TCs PYHKIMSMUI BEPXHETO YPOBHS B paiiie Ha Python: htt’ps: //
vsearch.py U OTJEJIEHBI JPYT OT APYyra €AMHCTBEHHOU IIYCTOM CTPOKOM. pep8.org / (amra.),
Yrobb1 roduthest copmecTumoctu ¢ PEP 8, Hy:kHO oTneuTh ux 08yms htt’p: / /PeP 8.xu/doc/

HYCTI)IMI/I CTpOKaMI/I.
pep8/ (pyc.)

ATy mpobeMy TOKe JIETKO UCIPABUATD: 6CMAssMe eue 00HY NYCmy cmpoxy

mencdy ynxyuamu. Jlapaiire BHECEM IPABKU U IOBTOPUM IIPOBEPKY.
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Mposepxa Ha comecmumocmb ¢ PEP 8

IToce BHECEHMS TPABOK B KOJ vSearch.py coaepxumoe (aiiia
BBIIVIAZUT TaK.

def searchdvowels (phrase: str) -> set:
"""Return any vowels found in a supplied phrase."""
vowels = set('aeiou')
return vowels.intersection (set (phrase))

def searchdletters (phrase: str, letters: str='aeiou') -> set:

"""Return a set of the 'letters' found in 'phrase
return set (letters).intersection (set (phrase))

ITpoBepka 3TOI BepcuU KOJa € MOMOINBIO IUIArnHa pep8 11 pytest
HMOATBEP/MIA, UTO TEIEPh Y HAC HET podyieM coBmectumoctu ¢ PEP 8.

Bot uro mbI yBusenu Ha komnbiorepe (¢ Windows):

B CAWindows\system32\cmd.exe

E \ NeuBDuk\chE4) est ——pepB vsearch.py
= test session starts

OBbE3[l

Bepcus «vsearch: PY>,
CoBMECMUMAaY ¢ PEP 8,

3eaeHas CMmpoka
Ha skpaHe — smg
XopouWwlo! B Koge
Hem nposaem
CoBMECTMUMoCT,

c PEP 8. ®

platfo m win32 — Python 3.5.8, pytest-2.8.7. py-1.4.31 4/ pluggy-8.3.1

rootdir: E:\_NewBook\ch@4, 1ﬂ1f118-
plugins: pep8-1.0.6

IE:N\_NewBook>\chi@4>

Mposepka Ha cosmecmumocmb ¢ PEP 8 — amo xopouwo

Ecom BbI He TOHMMaeETe, 3a4€eM 3TO JIeJIaTh (0COGEHHO 60POTHCS

c npoGeamMu), noAymaiTe, Juis yero Booouie HyskHa PEP 8. B noxymenTamun
CKa3aHO, YTO TaKO€ OPOPMIECHHE KOJA YAYUULALM €20 YUMAEMOCTb, @ KOO
eopasdo wawe wumarom yice nocie mozo, Kax on nanucan. Ecim Bl opopmisere
KOJl B CTAHJAPTHOM CTHJIE, €rO CTAHOBUTCS IIPOIIE YUTATh, IIOTOMY

YTO OH ITOXOXK HA TO, YTO IIPUBBIKJIN BUAETH APYTUe IPOrPAMMUCTHI.
Ennnoo6pasue — oimyHas ujesl.

Janee Beco kox B kHUTE OygeT coorBeTcTBoBaTh PEP 8. MoxeTre npoBepurs.

Mo koHey,
0530Pd.
pytest.

Do scmpeyy
B TAaBe 5,

229



Kod

Kod u3 2naBbl 4

def

def

search4vowels (phrase: str) -> set:
"""Returns the set of vowels found in 'phrase'.
return set ('aeiou') .intersection (set (phrase))

mwmon

search4letters (phrase: str, letters: str='aeiou') -> set:
"""Returns the set of 'letters' found in 'phrase'."""
return set (letters).intersection (set (phrase))

230

Kog u3 Mogyag
«Vsearch.py

C gBymg PYHKU,UsMU:
«Searchi¥vowels»

U «Searchiletterss,

—

Palin «Setuppy» from setuptools import setup

noMoTatouul

npespamumb setup (

MOOUAD name='vsearch',
9 version='1.0",

B QUCTNPUBYMUS.

-

author="HF Python 2e',

url='headfirstlabs.com',
py modules=['vsearch'],

description='The Head First Python Search Tools',

author email='hfpy2e@gmail.com',

def double (arg) :
print ('Before: ', arg)

arg = arg * 2
print ('After: ',

def change (arg: list):

print ('Before: ',

arg.append('More data')

print ('After: ,

arqg)

arqg)

arg)

2naea 4

Mogyas «mystery.py,
Komophil, ucnoabjosaau
PoMal u 0aug & Cnope

3aragka pa3ragaHa,
U oHU cHoBa OMAUYHLIe
npusmeau. ®

&—— 9PYT ¢ gpyrom K cyacmuo,



5 necmpecHye Befe—nw/s@ﬂ{@ﬂym

*

+ Bo3BpaleHue B peanbHbi *
MHp

Buanws? 4 xe rosopun

Tebe, uto nepecaaka Python

B MO3T — 3TO COBCEM

He 60J1bHO. ()

Bbi yxxe 3HaeTe Python goctatouyHo, 4TOObI ObITbL ONACHLIMM.
YeTblpe rmaBbl KHUTV OCBOEHbI, 1 Ceivac Bbl B COCTOSIHUM NPOAYKTUBHO MCNOMNb30BaTh
Python Bo MHOrux obnactax npyMeHeHns (XoTS MHOroe elle NPeacTouT y3HaTk). Bmecto
TOro 4To6bl NCCrNenoBaTh 3T 06MacTu, B 3TON M MOCNeAyoLWmUX rMaBax Mbl U3y4Ymm
pa3paboTky BeO-npunoxeHnii — B aToMm Python ocobeHHO cuneH. [NonyTHO Bbl elle
Honblue y3HaeTe o Python. OgHako BHavarne no3BornbTe KpaTko NOAbITOXUTb, YTO Bbl YKe

3HaeTe o Python.
3TO HOBasA rnasa 231



Pe3rome

Python: umo BbiI yxe 3Haeme

ITocne YETBIPEX IIaB MOKHO OCTAHOBHUTBHCA U IIOCMOTPETD, 9TO BbI YK€ 3HACTE.

% KOHTPONbHbIN CIUCOK

IDLE, BCTpoeHHas B Python IDE, ucnonb3yetcs
AN1S 9KCMepuMeHTOoB ¢ kogom Ha Python. Mo3sonseT
BbINOMHATL HebonbLUMe pparMeHThl koaa (Mo OAHO
VHCTPYKLMW B KaxaoM) 11 6ONbLLME MHOTOCTPOYHbIE
nporpammbl, HaNKCaHHble B TEKCTOBOM

pefaktope IDLE. Bbl Hayunnuch 3anyckathb
aninbl ¢ kopgom Ha Python He Tonbko B IDLE,

HO 11 HEMOCPEACTBEHHO U3 KOMAHZHOM CTPOKM CBOEN
OnepaLyoHHOM CUCTEMBI, UCTONb3YS KOMaHay

py -3 (8 Windows) unm python3 (Bo Bcex
ocTarnbHbIX).

= Python nogaepxuBaeT aneMeHTbl aHHbIX, XpaHsLLme
€[MHCTBEHHOE 3HaYeHWe, Takne Kak Lienble Yucna
1 CTPOKW, a Takxke nornyeckne True U False.

= Bbl viccregoBany UCMONb30BaHNE BCTPOEHHbIX
CTPYKTYP A@HHbIX: CMIACKOB, CrIOBApEil, MHOXECTB
W KOpTexel. Y3Hamnu, YTo MOXHO CO37aBaTb CIIOXHbIE
CTPYKTYPbI AaHHbIX, KOMOMHUPYS BCTPOEHHbIE TUMb
pasHbIMuK criocobamu.

= Bbl UCnonb3oBany LUMPOKWIA HAabop MHCTPYKLMIA
Python, Bkriovyas 1 f, elif, else, return,
for, fromu import.

= B Python umeetcs Goratas craHgapTHast
Bubnuoteka, v Bbl yBUAENM, Kak paboTaroT
cnegywolive mogynm: datetime, random, sys,
os, time, html, pprint, setuptools
npip.

= [lomumo cTaHgapTHo 6ubnuoTekm B Python umeetcs
KOnneKkuust yaoOHbIX BCTPOEHHbIX (hyHKLMA. BoT
HEKOTOPbIE M3 GOYHKLWIA, C KOTOPBIMY Bbl paboTani:
print,dir, help, range, list, len,
input, sorted, dict, set, tuple U type.

= Python nogaepxuBaeT BCe 00bIYHbIE OMEPATOPbI MIC
elLe HekoTopble. B umcro Tex, YTo Bbl yKe BULEnM,
BXOAST: in, not in, +, —, = (NpuUCBauUBaHuE), ==
(NpoBepka Ha paBEHCTBO), += 1 *.

[MoM1MO HoTaLWK C KBaapaTHbIMI CKoDkamm ans
paboThl C 3NIeMEHTaM NoCrea0BaTeNbHOCTEN
(To ectb [ ]) Python nogaepxvBaeT HoTaLmio
Cpe30B, KoTOpasi N03BONISIET ONpeaensTh
HayanbHbIN 1 KOHEYHBIW VHOEKCHI, @ TaKKe
BEMMYMHY Wara.

Bbl Hayunnuck cosnaBatb COGCTBEHHbIE (hyHKLMK
Ha si3blke Python, ncnonb3ys Bbipaxenue def.
OyHkuym B Python moryT npuHUMaTh NponsBosibHOE
KONM4YECTBO apryMeHTOB, a Takke BO3BpaLLaTh
3HaueHve.

HecMoTps Ha BO3MOXHOCTb 3aKITioyaTh CTPOK

B OJWHOYHbIE UMK JBOVHbIE KaBbIYKY, COrMalleHne
Python (3agokymeHTupoBaHHoe B PEP 8) npegnaraet
BbI6paTh OAMH CTUMb W NPULEPKNBATLCS Ero.

B 3T0M KHWre Mbl peLumny 3akmnioyaThb Bce CTPOKM

B OAMHOYHbIE KaBbI4K/, KDOME CTPOK, KOTOpble CaMu
cofiepkat CMBON OAMHOYHOW KaBbIYKK, B 3TOM
cry4ae Mbl UCMOnb3yeM ABOMHbIE KaBbIuKM (KaK
MCKIoYeHne, 0coBeHHbIN criyyai).

Takke NoLaepKMBAOTCS CTPOKM, 3aKIHOYEHHbIe

B TPOMHbIE KaBbIYKM, W Bbl BUAENM, KaK OHY
NCNOnb3yTCs Ans J0GABNEHNS CTPOK AOKYMEHTALMM
B BalLK COBCTBEHHbIE DYHKLMM.

CBsi3aHHble YHKLWM MOXHO 0BbeaNHATL B MOAYNN.
Mogynu — 370 0CHOBa NOBTOPHOIO MCMOSb30BAHMS
koda B Python, v Bbl Bugenu, kak Mogynb pip
(BKMKOYEHHBIN B CTaHOapTHYt0 6rbnnoTeky) nossonset
eanHoo6pasHo ynpaBnsTh YCTaHOBKOW MOAYNEN.

Konb ckopo peuyb 3aluna o eanHoobpasuu: Bbl
y3Hanu, 4yto B Python Bce aiBnsieTcsi 00beKTOM,

a 370 rapaHTupyeT (HacKombKO BO3MOXHO), YTO BCE
paboTaeT B NOMHOM COOTBETCTBUN C OXUOAHWSMU.
Takas KoHLenwuus AencTBUTENBHO OKynaeTcs, koraa
Bbl HAYMHAETe OMPeAensTh NoNb30BaTeNbCkue
00bEKTbI, UCMOMb3YS KNacchl, C KOTOPbIMU Mbl
MNo3HakoM1M Bac B CrieaytoLLel rnase.
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lMocmpoeHue 8eb6-npunoxeHus

Dagaiime umo-Hubydp nocmpoum

Xopowo. 4 ybexaeH... 4 yxe HeMHOro
3Haro Python. W Bce-Taku, kakoe nnaH? Yto
MbI cO6Upaemcsa Aenatb?

OdaBauTe nocTpoum BebG-npunoxxeHue.

Bosbmem Hamy ynkiuio search4letters
U CIeJIaeM ee JOCTYITHOH yepes Be6, paspentus
BCEM, Y KOTO €CThb BeG-6paysep, obpamaThCs
K CoIyx0e, IIpeIoCTaBISIONEeN Hally (DyHKIIHIO.

MbI MOIIH OBI HIOCTPOUTH HPHUIOKEHUE
JI060T0 TUIIA, HO CO3/IaHUE JEHCTBYIONMETO
BEG-TIPUIOKEHUSA TTO3BOTUT HaM HCCIEL0BATD
HOBbIE BO3MOKHOCTHU Python B mponecce
MIOCTPOEHUS YETO-TO HOJIEE MOTE3HOTO

U CYulecmeeno20, 9€M (PpParMeHThbl KOJa,
KOTOpbI€ Bbl BUAC/IM B KHUI'€ O CUX I10P.

E F Python ocobenno cuien Ha cropone Beo-
\ cepsepa, I7le MbI COOMpPAEMCs IIOCTPOUTD
P U pa3BepHYTb BEG-TIPUIOKEHHE.
p X &
A | Teneps yiocToBepuMcs, YTO MBI BCE

OAMHAKOBO IIOHUMaeM, Kak padoTraeT Beb.
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Kak pabomaem

B@@'ﬂYﬂA@ﬂ@Hﬂﬂ Nol Ayn@ﬁ

Yem GbI BbI HU 3aHUMAIHCh B BeO, BC€ CBOJUTCS K 3anpocam i omeemam. B pesyasrare
HEKOTOPBIX JIEHCTBUI ITOIb30BaTE IS BEO-Opay3ep IOChLIAET BeG-cepBepy Be6-
3anpocsl. Be6-cepsep hopMupyer BeG-oTBeT (MM 0mKAUK) Y BO3BPAIIAET €TI0 BeO-
6paysepy. Bech 5TOT mporecc MOXKHO IIPEJCTABUTH B BUJIE MATH CJIEAYIOMNX MIAroB.

Lar 2. Be6-6pay3ep

4 npocTo BBOXY BE6- npespaluaet
AeicTteme
aapec B aApecHyro CTPOKY o s

6paysepa U HaXUMaro

B BeG-3anpoc
knasuwy Enter...

M NOChINaeT ero
Ha cepBep Yepe3
UHTepHeT.

\

LWar 1. Nonb3oBaTtenb
BBOAUT BeO-
agpec, wernkaet
Ha runepccbInkKe unm

Ha BbIOPaHHOW KHOMKe —
B Beb6-6pay3epe. p—

" »
| ey | Npunumaem pewenue: umo denamb danbuwe
s Jlanbine cutyamus MOXXET Pa3BUBATHCS B ABYX
1 HanpasiaeHusaX. Ecan Be6-3ampoc ccpuraeTcst
S Be6- Ha CTaTH9eCKHI KOHTEHT, Tako! Kak (aitt HTML,
cepBep HU300paskeHUE WU YTO-HUOYAb APYroe, XpaHsiiieecs
LLlar 3. Be6-cepBep HA JKECTKOM JUCKe BeG-cepBepa, To BeG-cepBep
nonyyaeT Be6-3anpoc HAUJET pecypc U IOATOTOBUT €0 JJIs BO3BPATa BeO-
M peluaeT, YTo Aenatb Gpaysepy B BuJ€ BeG-OTBETA. =
AanbLue...
L i Ecam 3anpammBaercs AMHAMIYeCKUH KOHTEHT —
l # /% 1O ecTb KOHTEHT, KOTOPDIiT TOTKEH GbITH
P

ceenepuposan, HaAIpUMep Pe3yabTaT IOMCKA WU
TEKyIee COJEPKUMOE KOP3UHbI OHJIAliH-Mara3snuHa,
TO Be6G-cepBep 3allyCTUT HEKOTOPBIH KOJ|, YTOObI
CO3/1aTh BEO-OTBET.
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lMocmpoeHue

MHoxecmBo (Bo3moxHoe) BapuaHmoB waza 3

Ha npaxTuxe mar 3 MOKeT BKJII0YaTh MHOXKECTBO CTaaui,

B 3aBHCHUMOCTHU OT TOTO, YTO AOJ/DKEH CHEJIATh BeO-cepBep WIst CO3JaHUs
orBeTa. OYEBUIHO, UTO €CJIM CEPBEPY JOCTATOYHO HANTU CTATUICCKUI
KOHTEHT U BEPHYTb €ro Opay3epy, dTaIbl HE CJIUIIKOM CJIOXKHBIC: 3aJa4a
CBOAUTCS K IIPOCTOMY UTEHHIO (pALIOB C 3KECTKOrO IUCKA BeG-cepBepa.

Ecmm TpebyeTcsa creHepupoBaTh JUHAMUYECKUM KOHTEHT, Beb-cepBep
BBIITOJTHSAET TaKUE BTAIbI, KaK 3aIlyCK KOJIa, 3aXBaT BLIBOJA IIPOrPAMMBbI
U IIOJITOTOBKA HAa €0 OCHOBE BE6G-O0TBETA JIISA OTIIPABKHU OXKUAAIOIEMY

BeG-Opaysepy.

) WHTepHeT
P— \
Lar 4: Be6-cepBep
nepepaet 1
oTBeT o6paTHO
yepe3 UHTepHeT c:)(:(:p
oXxupgarowiemy Be6-
Gpaysepy. 3TO UMEHHO TO, YTO
a xoTena. Cnacubo!
l 0/ L/i
= e

LLar 5: Be6-6pay3ep
nonyyaeT Be6-oTBET
M oTobOpaxaeT ero
Ha 3KpaHe.
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Cneyuchukayus eeb-npusioxeHus

Ye20 mbl xomum om Hawezo Beb-npunoxexus?

Kaxk e 3aMaHunuBO npocmo navams npozpammuposams, HO AapaiiTe
IOJlyMaeM O TOM, Kak OyZieT paboTaTh Hallle BEO-ITPUIOKEHUE.

ITosb3oBaTe b GyAET B3AUMOJEHCTBOBATD C BEO-TIPHIIOKEHNEM, HCITOIb3Ys
CBOI MOOGNMBII Be6-6payzep. UTOOBI HOJYUIUTH JOCTYII K YCJIYTE, OH
nomxeH BBectTr URL Be6-mpmtoxkeHns B aJ[peCHYIO CTPOKY Opaysepa.
Beb-cTpanuria, KoTopas MogBUTCSA B 6paysepe, IPeIOKHUT IT0Ib30BATEIO
BBECTU apTyMEHTHI I (pyHKIuN search4letters. [locie ux BBoja
I10JIb30BATEJb JIOJUKEH HAKATh KHOIIKY, YTOOBI YBUJIETD PE3yJIbTAThI.

CormacHo onpeziesieHnIo B cTpoke def, mociaeuas pepcust PyHKIUI
searchd4letters OXHUJA€T HE MEHEE OJJHOTO U He GoJee JAByX
apryMeHTOB: (ppasy u 6YKBbI, KOTOpPbIE HYKHO HAaliTH BO ¢pase. Kax
BbI IOMHUTE, aPTYMEHT letters Heobg3aTeIeH (110 yMOJIYaHUIO OH
IPUHMMAET 3HadYeHue ‘aeiou’).

Cmpokd. «defs
onpegeaetus pyHkyuy
«seach'ﬂetters».
komopa.ﬂ CoosWaem,
Umo oHa NpUHUMaem
He meHee ogHoro

U He poaee 9BYx
aprymedmos.

def searché4letters (phrase:str, letters:str='aeiou') -> set:

BoszpMmeM GyMakHYIO caI(EeTKy U IOIPOodyeM U300 Pa3uTh, KaK JODKHA
BBIIVIAAETD Be6'CTpaHI/IqKa. BoT uto MbI IpUAyMaJIn.

Welcome to searchulett

HaWla
BEB—Cm‘pd.HU.‘-le-

umeem 3aroAcii(/
u Hekomophil .
Coﬂ'poBogU.T\'\eAbeIU.

mekcm. Phra.s€:

Letters:

click this buttor®

Use this form to su

When youre ready,

ers on the Web!

bmit a search rec[u.estr'

OgHo noae
BBoga gag
«@Pd.:)’bl»
U ogHo,
NojBoAsiow,ee
BBECmMmu «BHKBbl»
(3avemsme,

l Umo oHo umeem
—— 3HaleHue
No YmoAYaHuio).

Do it!

llleaUok Ha 3mol. kHonke nepegaem
noAbgoBa.meAchue gaHHLe
Ha oXugaiouwull Bes-cepsep-
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lMocmpoeHue 8eb6-npunoxeHus

Ymo npousoiidem Ha Beb-cepeepe?

Korma nonb3osarens menkHeT Ha kHonke Do it!, 6paysep nepenuier janubie
Ha OXXUAIOMUI BeG-cepBep, KOTOPDI U3BJIEUYET 3HaUeHus phrase u letters,
a 3aTeM BbI3OBET (PyHKIMIO search4letters OT UMEHM OXKUIAIOMIETO MOIb30BATE.

Bce pesynbraTel BRINOTHEHN (DYHKIIMH BO3BPAIIAIOTCA BEG-Opay3epy HOIb30BATEI
B COCTaBE JIPYroil Be6-CTPAaHMYKH, KOTOPYIO MBI OIISITh HAOPOCAeM Ha GYMaKHOM
canderke (cm. HIKe). [IpennonoxmmM, 9To moib3osaTenb BBea gpasy «hitch-hiker»

Y OCTABUJI CTPOKY € GyKBaMU JUISI ITOKCKA ITO yMoadaHuio ‘aeiou’. Tyt mokazano, xax
MOXET BBINISAAETD IIOTy4eHHAs BeO-CTPAHMYKA.

Here are your results:

TepegatHbie You submitted : |

?ﬁa]:uue Lhe 'Folowmg data:

3°3B'pd.UJ.eHbl

noAb30BAMEA. Phr: ase: hitch e !
-hiRer

Letters: aeiou

“Wn “hitch-hiker” iS searched £ r
aeiou”, the foloui 5

Ng results are returned:

{e 7}

Pejyabmam,
Komophill BepHYAc
«searchiletters»,

? makXxe
Ymo Ham Hado, ymobbl Havamb pabomamb? PpucymeTagem

ITomumo nMeromuxcs 3HaHuil o Python, a1 co3ganus Be6-npuioxeHus, Ha cmpaHulke.
paboTaloiero Ha CTOPOHE CEpPBEPA, BaM ITOHALOOUTCS (ppeliMBOPK Bed-

npmwioxxenuii. OH peanusyeT Ha6Op OOIINX OCHOBOIIOIATAIONINX TEXHOJIOT UM,

Ha KOTOPBIX BbI CMOKETE IIOCTPOUTH CBOE BEG-TIPIIIOKEHUE.

Xors Python no3BossieT CKOHCTPYHpPOBATH BCE HEOOXOANMOE C CAMOTO HadaIa,
JieJIaTh 3TO OBLTO 6bI 6e3ymueM. /[pyrue mporpaMMUCTBI yKe TOTPATIIN
BpeMsl, YTOOBI CO3/IaTh Juid Bac BebG-ppeiimBopku. Python nperaraer maoro
BapraHTOB. OTHAKO MBI HE GYZIEM MYYHTBLCS BOIIPOCOM BBIOOPA, a TPOCTO
BO3bMEM NONYJIAPHLIN ppeiiMBopk Flask m fBrHEMCS JasbIe.
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Bo3bmem

Dagaiime yemarosum Flask

Kak mbI y3HQIH B m1ase 1, craggapTHas 6udamnoreka Python nmocrasmisiercst ¢ bamapetixamu 8 Komnaexme.
OHaKO MHOT/IA HEOOXO/IMBI CIIEITATbHbIE CTOPOHHIE MOJIYJIN, HE SBJISIONNECS YaCThIO CTAHAAPTHOM
6u6morexkn. CTOpOHHNE MO/ TN IMIIOPTUPYIOTCA B Mporpammy Ha Python o mepe Heo6xoaumocTw.
B ommane oT MozysIeli CTaHIAPTHOM GMOINOTEKH, CTOPOHHUE MOJIYJIN JIOJKHBI OBITH YCTAHOBJICHDI

00 mo20, KaK Oy/lyT UMIIOPTUPOBAHBI M1 UCIIONL30BAHEIL. Flask —3To o/j1H 13 cTOPOHHUX MOy €.

Kax ynmommzanocs B mpezblynieii mase, coobmecrso Python nogepxusaer
LEHTPATU30BaHHbII BEO-CAUT I CTOPOHHUX MOZyJ/Iel, HazpiBaomuiica PyPI
(coxpamenme st Python Package Index — xatanor makeros st Python), Ha koto- H af/i,A, em PYPI
poM HaxozuTcs nocaenHss Bepens Flask (Tax xke Kak 1 MHOTHE JIpyrue pOeKThI). .

_ Ha pypi.python.org
BcrioMHUTE, KaK MBI HICHOJIB30BIN P 1P JUIS YCTAHOBKU HAIIETO MOJIYJIS
vsearch B Python panee B 37011 kHMre (pip Takxke paboraer ¢ PyPI). Ecm Bbr
3HAeTe Ha3BAHUE HYXKHOT'O MOJYJISI, TO MOXKETE HCIIOIb30BATh P1p IS yCTAHOB-
KU JI060r0 MOyJIs1, pasMenieHHoro Ha PyPl, npsivo us okpyxenus Python.

Yemanoeka Flask u3 komandnoii empoku ¢ nomowbito pip
Ecmm Bl paboraere B Linux wi Mac OS X, BBeauTe B OKHO T€PMHUHAJIA CJIEIYIOIIYIO KOMAHIY.

V[cnoAb3gt1me amy

koMaHgg B Mac OS X
u Linux.

$ sudo -H python3 -m pip install flask «—

Ecmm BbI paboTaere B Windows, oTKpoiiTe KOMAH/IHYIO CTPOKY C IIpaBaMH
aJIMIHHCTPATOpa (IETKHYB IPAaBOI KHOIIKON MBIIIN Ha ¢aiine cmd.
exe U BbIOpAB B KOHTEKCTHOM MEHIO IYHKT Run as Administrator (3anycx
0m UMEHU AOMUHUCTPaMOpa)), A 3ATEM BBIIIOJHUTE CJIEYIONIYIO KOMaHLY.

Ospamume BHUMaHUE:
PErucmp CUMBOAGB
BaXeH. dmo «f»

B HuXHem perucmpe
gad «flask».

C:\> py -3 -m pip install flask ?\
drta KOMaHAA (HE3aBUCHMO OT OIEPALIIOHHOI CUCTEMBI) IOAKIIOUUTCS K BeO-CalTy Vicnoab3yime 3my

PyPI, zarem 3arpysur u ycraHoBuT Moysb Flask 1 uetsipe apyrux Mogysst, or Kotoppix  komatgy B Windols.

3aBucut Mojynb Flask: Werkzeug, MarkupSafe, Jinja2 u itsdangerous. He 6ecriokoii-
Tech (ceiyac) 0 Ha3HAYEHUH JIOTIOTHUTEIBHBIX MOJIYJIEH; IIPOCTO YAOCTOBEPLTECD, UTO
OHU KOPPEKTHO yCTaHOBIJIMCE. EC/IM ycTaHOBKA ITPOIILIA YCIIENTHO, B KOHIIE BBIBOJIA,
CT€HEPUPOBAHHOTO P1p, BBI yBUUTE COOOIIEHNE, TOX0KEE HA TO, YTO IIPUBOJUTCS
HILKE. 3aMETETE, YTO BBIBOJ COJEPAKUT OKOJIO JIIOKHUHBI CTPOK, IPUMEPHO TAKHX:

Successfully installed Jinja2-2.8 MarkupSafe-0.23 Werkzeug-0.11] flask-0.10.1
itsdangerous-0.24

Ecau mossBuiock coobmenne «Successfully installed..» (ychnemHo ycTaHOBJIE-
HO...), YO€IUTECh, 9YTO KOMITLIOTEP HOAKII0UeH K IHTepHEeTY 1 BBI BBEJIN KOMAHJTY JIJIS OTIe-

3mu sepcuu
PAIIOHHOM CUCTEMBI 8 MOUHOCMU MAaK, KaK MbI ITOKa3bpIBaIu BhIe. He BorHyliTeCh, ecam P

Mogyael shiau

HOMEpa BEPCUI MOAyJI€, yCTAHOBJIEHHBIX Y BAC, OTIMYAIOTCS OT HAIMUX (MOAYJIN IIOCTOSTH- mekyuwiumu
HO OGHOBJISIIOTCS, U 3ABICUMOCTU TAKKE€ MOTYT OMEHATHC:). [IoCKOIbKY Bepcun, KOTOPbIE  Ha momeHm
BbI YCTAHABIUBACTE, 10 MeHbUlell Mepe HEe HIKE TEX, YTO IMOKA3aHbI BBIIIE, BCE B IOPSIKE. HanucaHus kHury
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Kak pabomaem Flask?

Flask npeiocTap/geT KOUIEKIUIO MOJIyJIel, KOTOPbIE HOMOTAIOT
CO3/1aBaTh CepBepHbIE BeG-puIokeHu. TexHnaecku ato mukponesd-

(ppeiiMBOPK, KOTOPBII OANEPKUBACT MUHIMAIBHBIN HAOOP TEXHOJIOTHUIA,

HEOOXOIMMBIX IS BBITOTHEHU 3T0M 3aaun. Flask He HacTombko
HOIHO(YHKIMOHAIBHBIH, KAK HEKOTOPBIE U3 €I0 KOHKYPEHTOB (TaKUX
kak Django, matb Bcex Be6-(ppeiimBopkos B Python), Ho oH MaeHbKUIA,
JIETKOBECHBII M IIPOCTOM B MICTIOJIb30BAHUU.

Tak kax Hamy TPeGOBAHNS HE CUIITKOM BEJIUKH (Y HAC TOJIBKO JIBE
BeG-CTPAHUYKH ), BO3MOXKHOCTEH Beb-ppeitmBopka Flask jurst Hac
0oJree yeM JOCTATOYHO.

Mposepka zomosHocmu Flask

Hioxe npuseneH kox npocretinrero sed-nprno:xennsd Flask,
C TIOMOIIBIO KOTOPOTO MbI IIPOBEPUM T'OTOBHOCTD (ppetimBopka Flask
K HCIIOJIb30BAHUIO.

B TexcToBOM peakTope cosjaiiTe HOBBIN (pail1, BBeUTE KOJ,
NPUBEJICHHBIN HUXKeE, U cOXpaHuTe ero Kak hello flask.py
(MbI coxpanuiu (aiis B manke webapp, HO BbI MOKETE COXPAaHUTD
€ro B JIIOOOU JPYyroi mamnke).

lMocmpoeHue 8eb6-npunoxeHus

Django — 370 upe3BblyaHO
nonynApHbIA B coobLLecTBe
Python ¢pperimopk Beb-
npunoxeHun. OH nmeet
MOLLHble BCTPOEHHble CPeAcTBa

aAMVHUCTPUPOBAHNA, KOTOPble
MOryT cienaTb paboty

C 60/bLUVIM KONNYECTBOM Be6-
NPUNOXEHN OUYeHb rMOKOW. [Ins
TOrO, YTO Mbl ieflaeM cenyac,
ncnonb3osatb Django — Bce
pPaBHO UTO CTPENATb U3 MYLUKM
no BopobbaAMm, No3TOMy

Mbl BbIOpanu NpocTom

v nerkosecHbi Flask.

/= =\ Fomoskill
J ko9

2mo «hello_

flasR.py»- from flask import Flask

app = Flask(_ name )
@app.route('/")

def hello() -> str:

app.run ()

return 'Hello world from Flask!'

Beegume
6\ 3Mom kog

B MoYHocmu

Kak Noka3aHo

393Cb... Ymo

3Mo 3Hayum,

Mbl y3Haem

3anyck Flask us komandnoi cmpoku Baweil onepauuonHol cucmembl

He nopgaBaiiTech MCKYMIEHUIO 3AIyCTUTD KOJ, MCIIOJIb3YIOIIIIA

Flask, B uaTepaxkTusaoi obonouke IDLE, moTomy uTo oHa s 3TOTO

He npexHasHadeHa. IDLE xopoma 1151 3kcrnepuMeHTOB ¢ HEOOIBITNMHI
¢parmenTaMu Kojia, HO JJIs 3aITyCKa TPUJIOKEHUH JIydIlle BhI3bIBATD
UHTEPIPETATOP HEMOCPEACTBEHHO M3 KOMAH/JHOH CTPOKH ONEPAITMOHHON

CHUCTEMBI. ﬂaBaﬁTe CICJIa€M 9TO 1 IIOCMOTPUM, 9TO CIYyIUTCSI.

Yepe3 MuHymiy,

He ncroassyiite
IDLE Aas
3aIIyCKAa 9TOro
KOAAQ.
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Bpewmsi ons Flask

NepBoiii 3anyck Beb-npunoxenus Flask

Ecym Bp1 paboraere B Windows, OTKpoiiTe KOMaH/IHYIO CTPOKY B Hanke ¢ aiiJIoM IpOrpaMMbI
hello flask.py. (Ilogckaska: eciu nanka OTKphITa B [Iposodnuke, HaxmuTe kaasuiry Shift
U, yIepKUBas ee, MEJIKHUTE IPABOIl KHOIIKOI M BEIGEPUTE B KOHTEKCTHOM MEHIO NyHKT Open
command window here (3anyck kxomanonou cmpoxu 3decs).) Korna orkpoeTcs:t OKHO KOMaHIHOM
crpoku Windows, BBeuTe CIEYIONYIO KOMAH/Y, YTOObI 3ayCTUTh Tpuioxenue Flask.

‘Mhi coxpo.HuAU.
Xog B nanke C:\webapp> py -3 hello_ flask.py

e ':
Zwii:fd’:i M\—J pacun
P UNmepnpemamop
Python shinoaHums

Kog u3 «hello_
'Fla.skpg 33,

Ecin BbI padortaere B Mac OS Xumm Linux, BBeAUTE CJIEYIONYI0O KOMAH]y B OKHE
TepMHHAJIA. YUTHUTE, YTO 3Ta KOMAH/a JOJKHA BBIIIOJHATHCS B IIAIKE ¢ (pailioM
mporpamMmbl hello flask.py.

$ python3 hello flask.py

Bne 3aBUCHMOCTH OT OIEPALIMOHHON CUCTEMBI, € 3TOro MmomeHnTa Flask Bosbmer
ynpasjieHue Ha ce6si 1 6yJieT BBIBOAUTD COOOIEHUS O TEKYIEM COCTOSTHUU Ha KPaH
Ka)K/IbII pa3, KOTZla BCTPOEHHDIN BeG-cepBep BBITOJTHUT KaKyl0-TNO0 OIepaIuio.
Cpasy nocie 3amycka pe6-cepsep Flask moarsepskgaet, 4To OH 3alyieH U TOTOB

K OOCTY’)KMBaHUIO BE6-3aIIPOCOB, ITOCTYIAIONINX Ha TECTOBBIN BeG-ajgpec (127.0.0.1) Mo Coostuay

B opt npoTokosa (5000). e Xopouu.(J'o ue,

* Running on http://127.0.0.1:5000/ (Press CTRL+C 1;.o\qui)/

Be6-cepsep Flask roros u oxxugaet. Ymo meneps? Ilonpobyem o6paTuThbes K Bed-
cepBepy, UCHOIb3ys BeG-6paysep. OTkpoiiTe Opaysep, KOTOPBIH BaM GOJIbIIE
1o BKycy, u BBeaure URL us coobmenust, koropoe Boisen Be6-cepsep Flask 3mo agpec

BEB—
B MOMEHT 3aITyCKa. e e
npuaoXeHus. Beegume

ero B MmoYHocmu mak,
Kak no\ca_3o.\-{o 3gecb.

Ecau By BUgUMe

http://127.0.0.1:5000/ -=

UYepes MruoseHue B OKHe Opaysepa coodIeHue JoKHO noasuthesa «Hello world

from Flask!» («IIpuser mupy u3 Flask!») u3 hello flask.py. Bsmigaure Ha OKHO

TEepMHUHAJIA, I7ie ObUIO 3aIYIIEHO BEG-TIPUIOKEHUE. .. TaM JIOJIKHO ITOSIBUTHCS HOBOE

coobIeHue: Ara!l Ymo-mo
NpouzoWao.

* Running on http://127.0.0.1:5000/ (Press CTRL+C to quit)
127.0.0.1 - - [23/Nov/2015 20:15:46] "GET / HTTP/1.1" ZU

"‘:'——

Aps yMHI/Ik@B

MoapobHoe onrcaHmne, UTO Takoe HOMep NOpPTa NPOTOKONA, BbIXOAUT 3@ PAMKM 3TON KHUTU.
OpHaKo ecniv Bbl XOTUTE 3TO 3HaTb, HAYHUTE C YTEHWA ITOWN CTPAHULLbI:

https://en.wikipedia.org/wiki/Port_(computer_networking)

240 anaea 5



locmpoeHue

Bom umo npousowno (waz 3a wazom)

B rononnenue k Tomy, uro Flask Boisesr B TepMuHa cTpoky ¢ mH(pOpManmei
O COCTOSIHUU, Balll BeG-Opaysep ceifyac IMOKa3bIBaeT OTBET BeG-cepBepa. Bor kxak
celiuac BBINIAAUT Ham 6paysep (Safari B Mac OS X).

@0 @ : ¢ G
. : < [ | @ 127.0.0.1:5000 & =l
cooseHue Hello world from Flask!
BePHBA \/
BEs-CEPBEP
Flask.
T ——
B oTBeT Ha MOMBITKY OTKPBITE B 6pay3epe ctpanuiy ¢ URL, ykazaHHOM B cOOOIEeHNN
0 COCTOSIHUU BeO-IpuiokeHus, cepsep orsetmw coodmenueM «Hello world from Flask!».
XoTs Halle BeO-IPUIOKEHNUE COAECPKUT BCETO IECTh CTPOK KOJid, B HEM IIPOUCXOAUT
MHOTro nHTepecHoro. IlpoiizeMcs o HeMy HIar 3a IIaroM 1 IOCMOTPUM, YTO IPOUCXO/UT.
Bce octanbHOE MBI IJTAHUPYEM CJI€TaTh, OCHOBBIBASICh HA 3TUX HIECTU CTPOKAX KOJa.
IlepBas cTtpoka mMmnopTupyet knacc Flask ua moxynsa flask.
2 |
ue from flask import Flask /—
H"-3B‘i‘:; O~ Ha3BaHue
MogyAsk ka, :
«Fflask» € «f» app = Flask(_name ) accar
«Fld-sh» C «F»
B HuXHem B BEPXH
perucmpe. Gapp.route('/") pxHem
def hello() -> str: perucmpe.
return 'Hello world from Flask!'
app.run ()

HOMHI/ITC, KaK MbI o6cy>1c;[am/1 AJIBTEPpHATHBHbIE CIIOCOODI I/IMHOpTI/IpOBaHI/Iﬂ?

Bo1 mormu HantmcaTs 31ech import flask m3aTem cchuIaThCS HA KJIACC
Flask kak flask.Flask, HO ncnoiabp3oBaHne BapuanTa from HUHCTPYKITMU
import B JAHHOM CJIydae IPEAIIOUYTUTENbHEE, IIOTOMY YTO UMTATh KOox flask.
Flask cnoxHee, yeM npocto Flask.
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lMoepyxaemcs @ Flask

Cozdanue 06bekma Beb-npunoxenus Flask

Bropas crpoka cossaer o6beKT Tumna Flask u npucBauBaeT ero nepeMeHHon
app. OHa BRINIAJUT IPOCTO, €CIU ObI HE CTPAHHBINM apPTYMEHT  name .

from flask import Flask

/\a app = Flask(_ name )
Hue
o w\ fmo xe smo?

skaemnadpa . @app.route ('/")

osbekma Flas def hello() -> str:

u npucao,qu-HU-e return 'Hello world from Flask!'
ero

nepemeHHol app.run()

«a_'p'p».

3HaueHue __ name _ omnpejenseTca nuHreprperaropom Python u, xorza
HCIIOJIb3YeTCs IAe-TU60 B IPOTPAMMHOM KO/I€, YCTAHABIMBAETCS PABHBIM
UMEHH TEKYIIETO aKTUBHOTO Moy . OKa3pIiBaeTcs, Kaaccy Flask HY)KHO
3HATD TEKyIlee 3HAYEHHE  name  , KOI/A CO3/[aeTCs HOBBIH OObEKT
Flask, MO3TOMy OHO JJOJUKHO OBITD IIEPEJAHO B aPTYMEHTE, YTO MbI

U CJIeJIAJTH 3/1€Ch (XOTSI 3TO U BBIIVIAUT CMPAHHO).

JTa 0JIHA CTPOKA KOJIa, HECMOTPS Ha €€ JAKOHUYHOCTD, JlelaeT
noTpscaiome MHOro. PpeitMBopk Flask CKpbIBA€T MHOKECTBO JleTalIel,
IIO3BOJIAA BaM CKOHIIEHTPUPOBATLCA HA OIPEJEICHUU KETAEMOTO
HOBEJICHUS B OTBET HA BE6-3aIIPOC, MOCTYNAIOMMI Ha OKU/IAIONUI cepBep.
Mbl ciestaeM aTo IPAMO B CJIE/YIOMEN CTPOKE.

Apst yMHI/Ik@B

O6paTtuTte BHMMaHWe, YTO  name  COCTOWT 13 [iBYX CMMBOJIOB NOAYEPKMBAHMA, CIOBa «name»
1 elye ABYX CMMBOJIOB NMofyepKrBaHUA. Mbl Ha3blBaem X «ABONHOE NOAYEepPKMBaHME», KOTrAa
MCcnosib3yem B MMeHax B KavecTBe npedukca n cyddurkca. Bol bygete yacTo BUAETb 3TO COrnallieHune
06 VMeHOBaHMM B BaLleM nyTewwecTsun no Python, n BMecTo MHOrocnoBHom ¢pasbl «4BONHOE
noguyepkmBaHue, NMa, ABOMHOE NOAYEPKUBAHME» MPOrPaMMUCTbl Ha Python, pykoBogcTByACh
3paBblM CMbIC/IOM, FOBOPAT: UMA C [IBONHbBIMY NOJUYEPKMBAHUAMMY, UTO ABNAETCA COKpaljeHnem
ANA TOro e NOHATUA. [IBOoHbIe MogYepKNUBaHNA YacToO M MHOTO Ucnonb3yioTca B Python, Bbl
YBUANTE MHOXECTBO NPUMEPOB APYTMX UMEH C ABONHbIMY NOAYEPKMBAHUAMN N NX NCMONb30BaHMA
B OCTaBLUENCA YAaCTN KHUTU.

HapaBHe C ABOVHbIMU nogyvyepKNBaHNAMUN, TakXKe CylecTByeT cornaleHmne 06 nmeHax nepemMeHHbIX,
Ha4YMHaLWnxca Cc ogHoro cmmeorsa.
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Dexopuposarue dynkuuu URL

Crenyromas cTpoKa Ko/ia 3HAKOMUT BAaC C HOBOI CHHTAKCUYECKOM
KoHCTpyKIueli Python: gexoparopamu. /lekoparop (pyHknmm,
KOTOPBII MBI BUIUM B 3TOI CTPOKE, HACTPAUBAET ITOBEJICHHE
CyIIECTBYIOMEH (PyHKITUN 6e3 UBMEHEHUS KOJa CaMOi (pyHKInM
(TO ecTh (pyHKLIMS CTAHOBUTCS JEKOPUPOBAHHOI).

IlepeunTaiiTe npeablAyLIcE NPEIIOKCHIE HECKOJIBKO pas.

B cymuocTH, 1eKopaTophl MO3BOJIAIOT B3ATh CYIECTBYIOIMUNA KO

U 10GABUTD K HEMY JOIIOJTHUTEJIBHOE IIOBeleHuE. XOTs IEKOPATOPbI
IIPUMEHUMBI HE TOJIBKO K (PYHKIMSIM, HO U K KJIacCaM, B OCHOBHOM UX
MPUMEHSIOT K (DYHKIIUSM U Ha3bIBAIOT JeKopaTopamMu (PyHKIIA.

[TocMoTpuM Ha ieKopaTOp (PYHKIIUU B KOJE HALIETO BEO-TIPHIOKEHUS.
Ero jerko o6HapyXUTb, IIOCKOJILKY OH HAUMHAETCSA C CUMBOJIA @.

lMocmpoeHue

CrHTaKCUC Aekopatopos
B Python 6epeT Hauano
13 CMHTaAKCMCa aHHOTaLWM
B Java, a Takxe 13 mupa
byHKLMOHaNbHOro
NPOrpamMmmmnpoBaHuA.

Bom gekopamop from flask import Flask

cpyHkuuu,

komopbill — kak app = Flask(_ name )

Bce gekopamophl —

HaYuHaemcsd @app .route ('/") \

C cumBoAa @. def hello() -> str:

app.run()

return 'Hello world from Flask!'

3mo URL.

Be1 MokeTe co3aBaTh COOCTBEHHBIE IEKOPATOPHI (PyHKIHI (06 3TOM
PaccKa3aHo B CJIE/yIONIEH IVTaBE ), HO CEHYac MBI COCPEAOTOINMCS
TOJIbKO Ha UX UCNOIb30BaHuu. B Python ecth MHOro BCTpOEHHBIX
JEeKOPATOPOB U MHOI'O CTOPOHHUX MoAyJiei (Takux kak Flask),
MPEOCTABJISIONIX CBOU AEKOPATOPHI /IS OIPEAEIEHHDIX IeTei
(route — 3TO OUH U3 HUX).

Jexoparop route us Flask focrynen B koze Hamero Be6-puIoKeHUs
yepes NEPEMEHHYIO app, CO3JJaHHYIO B IIPEALIAYIEHA CTPOKE.

JlexopaTop route nosposseT cBa3aTh Be6-11yTh URL ¢ cymecTsyromeii
¢ynxnueit Ha Python. B aTom ciiygae URL «/» cBaspiBaercs ¢ pyHKImen
hello, KoTOpas onpeaensaeTcs B CAeAyomel cTtpoke. JlekopaTop
route opraHu3yeT BbI30B yKa3aHHOU (pyHKInM Be6-cepsepoM Flask,
xorja ToT nosydaet 3anpoc ¢ URL «/». 3aTem fekoparop route
0XUJIA€T BBIBOJ OT JEKOPUPOBAHHON (DYHKITH U IIEPEJAET €TI0 CEPBEPY,
KOTOPBIN BO3BPAIIAET €r0 OKUJAI0IeMy Beb-Opaysepy.

He Baxno, xax Flask (1 fexkopaTop route) TBOPUT OMHCAHHOE
«BOIIEOCTBO>». Baskno, uro Flask nenaer aTo 1u1g Bac, 1 BaM ocraercs
TOJIbKO HAINCATh (PYHKIIMIO, KOTOPas CO3ACT HEOOXOAMMBIN BBIBOJL.
O6 ocranbHOM nozaborarcs Flask u nekopaTop route.

Aexopartop
HACTpauBaeT
IIOBEACHME
CYIIEeCTBYIONIEN
dyaxrumn (6es
U3MEHEeHW
KOAQ).
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3anyck u ebinosHeHue

3anyck dyHkuui Beb-npuroxeHus

Pynknus, Jekopupyemas JeKOpaTopoM route, HAUNMHAETCS B CJIEYIOIIEiH
crpoke. B Hamewm BeG-nipuioskeHnu 310 pyHKIUA hello, KoTopas Jeraer
TOJIBKO 0JiHO: Bo3BpainaeT coodmenue «Hello world from Flask!».

from flask import Flask
9mo obbiYHad app = Flask( name )
cpyHkuyus Python, o o
BoRBpaatolad @app.route('/")
cmpoky (ospamume ¥ def hello() -> str:
pHUMaHUE 7 return 'Hello world from Flask!'
Ha aHHomayuio «->
str»). app.run ()

ITociennss cTpoka B IporpamMme npeaaaraeT oobekTy Flask
B HepeMeHHOfI app 3alyCTUTb B€6-C€pB€p, BbI3bIBAd METOI runmn.

from flask import Flask
app = Flask(_ name )
@app.route('/")

def hello () -> str:
return 'Hello world from Flask!'

app.run()

nPOCU.M BEB-
NpuaoxXeHue
C sroro momeHTa Flask 3amyckaet BcTpoeHHBII BeG-cepBepP U BBIIIOJIHSIET HaYams
B HEM Koz BeG-nipuiokenns. Ha mo6bie 3anipocsr ¢ URL «/» Be6-cepBep BbiNoAHeHue,
orseTuT coobmenueM «Hello world from Flask!», a na 3anpocs! ¢ 1o6b1mu
apyrumu URL — coobmennem 06 omubke 404 «Resource not found»
(pecypc He Haiinen). UTo6bl yBUAETh 0OPAOOTKY OIMMOKYU B ACHCTBUN,
BeesiuTe 3ToT URL B agpecHyio cTpoKy Bamiero 6paysepa.
http://127.0.0.1:5000/doesthiswork.html
Bam 6paysep nokaxer coobimenue «Not Found» (He naiineno), u Be6- 3mom URL
IPUJIOKEHNE BBIBEJIET B OKHE TEPMHUHAIA COOTBETCTBYIOIIEE COOOIIEHE He cywecmsyem: 40w
¢ nHpopManIueNd O COCTOSTHUM.
* Running on http://127.0.0.1:5000/ (Press CTRL+C to quit)
127.0.0.1 - - [23/Nov/2015 20:15:46] "GET / HTTP/1.1" 200 -
127.0.0.1 - - [23/Nov/2015 21:30:26] "GET /doesthiswork.html HTTP/1.1" 404 -

N _—— CooswieHue Y BaC MoXem HemHoro omauYamscy,
Ho nycmb Bac amo He BECnoKoum.
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lMocmpoeHue 8eb6-npunoxeHus

PasmeweHue dyHkuuoHanbHOCMU B Beb

OT10X1M B CTOPOHY TOT (PaKT, 4TO MBI TOJBKO YTO IIOCTPOMIIN paboTalomee
BEO-TIPIIO)KEHNE, HATIMCAB BCETO IECTh CTPOK KOJA, U PACCMOTPUM, UTO
caenan Flask. OH npeocTaBr MEXaHU3M, IIO3BOJISIIOIINI B3STh JIIOOYIO
cymecTByiomyo pyHkIuo Ha Python u nokasars ee BoiBoJ B Be6-Opaysepe.

YToO6b! pAaCIIPUTH BO3MOKHOCTHU BEO-IIPHIOKCHHUS, ZOCTATOYHO IIPOCTO
BbIOpaTh URL 1 HammucaTh COOTBETCTBYIONIYIO CTPOKY C IeKOpaTOpoM @app .
route nepej PyHKIMEN, BHITOIHAIONEN pakTHueckyo padoTy. lasaiite
CJieJTaeM 3TO, UCIIOIb3YsI quHKL[I/IIO searchdletters us npe/:[bu[ymefx’l IVIaBBbI.

— a.3amoyume KapaHdaw
N 4

HNo6asum B hello flask.py obpabotky BToporo URL: /search4.
HanuwwTe Ko, KoTopbii ceaAxeT 3ToT URL ¢ dpyHKumein do _search,
Bbi3biBatoLen dyHkuuio searchdletters (M3 mogynsa vsearch).
3aTem opraHusyiite B pyHKUMn Ao search Bosspat pesynbrara,
nosly4yaemMoro npu noucke cTpokm cumeonos ‘eiru, !’ Bo ¢pase:
«life, the universe, and everything!».

Hwu>e npuBegeH Kog ¢ 3ape3epBMPOBaHHbIMN CTPOKaMM A58 HOBOFO KoAa,
KOTOprVI BaM HY>XHO Hanmcatb. 3afaya — gonucatb HeJOCTAOWMNN KOA.

Mopackaska: dyHKkumnAa search4letters Bo3BpalyaeT MHOXecTBO. Ero
HY>KHO Npeobpa3oBaTb B CTPOKY BbI3OBOM BCTPOEHHON QYHKLMM St

1 TONbKO NMOTOM BEPHYTb OXunAaloLiemMy Beb-6paysepy, Tak Kak OH oxugaeTt
TEKCTOBble laHHble, @ He MHOXecTBO Python.

Hago Umo-Husugh
uMTTo‘PmU'POBd-mb? from flask import Flask

D T —— |

app = Flask(_ name )

@app.route('/")
def hello() -> str:
return 'Hello world from Flask!'
DobaBbLMeE
pmopoll ——>
gekopd-THOP

DobaBbme

Kog @BHKU,U.U.
«do_search».
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BbinosiHeHue do_search

— @@ 3amouume kapandaw

\ "x Pe weHue Tpebosanocb gobasutb B hello flask.py obpaboTky BTOporo

URL: /search4, cBs3aB ero ¢ dyHKLmel do search, kotopas
cama Bbi3blBaeT PpyHKUMI0 searché4letters (M3 mogyna
vsearch). HyxHo 6bino opraHusosath B dpyHKUMn do search
BO3BpaT pe3ysbTaTa, MOly4aeMoro npu NoMcke CTPOKN CMMBOJIOB
‘eiru, !’ Bo dpase:«life, the universe, and everything!».

Toexae Yem Huske NnpuBefeH Kof C 3ape3epBMPOBaHHbIMU CTPOKaMM Ans
P ?’nb KU HOBOFO KOfa, KOTOPbIN BaM HY>KHO HanucaTb. 3afaya 3aknyanach
Bal
Blz?é rchlﬁ;tters”v B f06aBNeHNN He[OCTaIOWEro Koaa.
<« (o}
HyXHo CoBnagaeT Ny Ball KOJ C Hawwum?
umnopmuposamb

uq MogyAd
ee u3 Mogy from flask import Flask

«vSearcn». \9

a = Flask( name ) ¢‘JHKU'U‘S‘
PP _ - «do _seo.I’Ch»
m
@app.route('/") BbIbIBALE
def hello() -> str: «searchiletters»
m
p return 'Hello world from Flask!' u Bojspaliac
Bmopol Pe3BAbmd.m
QEKOPAMNOP s - B BUge Ccmpoku.
ycmaHasAUBAEM @app.route(’/searchy’)

URL «/searchi».

return str(searchiletters(’ife, the universe, and everything', ‘eirul})

Jl1s mpoBepKu HOBOM (DYHKITMOHAIBHOCTHU IIEPE3AITYCTUTE BEO-TTPUIOKEHNE, TOCKOIBKY
ceifyac OHO 3aIlyIIEHO CO CTapol Bepcuel koja. /1 3Toro BEpHUTECH B OKHO TEPMUHAJA,

a 3aTem opHOBpeMeHHO HaxxmuTe kaasumm Ctrl u C. Beb6-npunoxkenue 6ysieT 3aBepHieHo

U BEPHET yIIpaBJI€HUE KOMAHJHOU CTPOKE ONEPAIMOHHON cucTeMbl. HakmuTe Kiasuiry

CO CTPEJIKOH BBEPX, YTOOBI BEPHYTHCS K IMPEBIIYIIENH KOMaH e (KOTOpas IO 3TOTO 3aIycKaaa
hello flask.py), u HaxkMure Enter. B okHe BHOBb HOSIBUTCSI HAYAIbHOE COOOIICHUE,
MO/ITBEPKAAIONIEE, UTO OOHOBJIECHHOE BEG-TIPIIOKEHHIE OKUAAET 3aITPOCOB.

Ocmat $ python3 hello_ flask.py
— aBAUsaem * Running on http://127.0.0.1:5000/ (Press CTRL+C to quit)
NpUaoxeHue.. 127.0.0.1 - - [23/Nov/2015 20:15:46] "GET / HTTP/1.1" 200 -
127.0.0.1 - - [23/Nov/2015 21:30:26] "GET /doesthiswork.html HTTP/1.1" 404 -
~C

- _—2 $ python3 hello_flask.py I
n3e enanuckaen * Running on http://127.0.0.1:5000/ (Press CTRL+C to quit) < PUroXeiue
Pe3 3anyweko
ero. U BbinoAHsemcs.
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locmpoeHue

— Foé‘ﬁﬂaﬂ Noe3AKAa

lMockonbky Bbl He M3MEHWN KoA, cBsizaHHbIn ¢ URL « /» no ymonyaHuio, OH BCe elle paboTaer,
Bo3Bpalyas coobuiexne «Hello world from Flask!».

Ho ecrnv Bbl BBegeTe http://127.0.0.1:5000/search4 B agpecHylo cTpoky Opaysepa,
TO YBUAMTE pe3ynbTaT Bbl3oBa searchédletters.

< (] | & 127.0.0.1:5000/search4 <

Pewz&bmam Bbi30BA VLB AL
«searchuletters».
KoHeuHo, 3mom
BbIBOG He Bb\gb\Bo.em
sypHbIlL BOCTMOPT,
Ho go\cagblso.em, Yymo
npu ona.uJ.eHu.u.
¥ URL «/search»
Bb|3b|Bo.emcsr cpyHKuus
u Bo3Bpa.UJ.aemc5|
'pe:ggAbma.m.

=
Gy
+

SMe HE

B ° § HemHoro 3anyTancsa c yactTamm URL—127.0.0.1

n:5000 — ucnonb3yeMbIMU ANs AOCTYNa K BeG-NPUITOXKEHMIO.
Kakyto ponb oHu urpatot?

[ ]
O ¢ Celtvyac Bbl npoBepsieTe Be6-NpUnoxeHne Ha CBOEM
KOMMNbIOTEpe, KOTOPbIN NOAKMIOYEH K VIHTEpHETY 1 nMeeT
YHUKanbHbIA [P-agpec. HecmoTps Ha aToT dhakT, Flask
He ucnonbayeT Baw IP-agpec 1 NoAKMYaeT TECTOBLI Be6-CepBep
K BHyTpeHHeMmy agpecy: 127.0. 0. 1, Takke N3BeCcTHOMY Kak
localhost. Oba sBnstTCs KOPOTKMM 0003HAYEHUEM «MOETO
KoMMbtoTepa, He3aBUCUMO OT pakTnyeckoro IP-agpeca». B cBoem
Be6-6pay3sepe (Takke Ha BalleM KOMNbIOTEPE) 4115 NOLKITIOYEHNS
k ceoemy Beb-cepBepy Flask Bbl JOMmKHbI ykas3aTb agpec CBOero
Beb-npunoxerus, Toects 127.0. 0. 1. 310 cTaHAapTHbI IP-
afpec, 3ape3epBypOBaHHbIN Kak pa3 Ans 3Tou Lenu.

Yact:5000 B URL onpegensier Homep nopta npoTokona,
KOTOPbIN NpOCMyLUMBAET Ball Be6-Cepaep.

Kak npaBurno, Be6-cepaepbl npocnywmsatoT nopt 80,
CTaH4apTHbIN Ans VIHTepHeTa 1 He TpebyHLLMIA SBHOTO yKasaHws.

[Ayntie sonpock:

Bbl MoxeTe BBecTM oreilly.com: 80 B agpecHyto CTPoKy
Gpay3aepa, 1 3TOT npuem cpaboTaeT, HO Tak HAKTO HE AenaeT,
noTomy 4to agpeca oreilly . com BnonHe 4OCTATOYHO (Tak
kak: 80 nogpasymeBaeTcs).

B npouecce pa3paboTku BEG-NPUMOXEHNI 04eHb PELKO UCToNb3yeTcs
nopt 80 (3ape3epBMpPOBaHHbII 7151 AENCTBYHOLLMX CEPBEPOB),
no3TOMy 60MbLUMHCTBO (DPENMBOPKOB BbIGMPAIOT APYOM NOPT ANs
3anycka. Mopt ¢ Homepom 8 08 0 Takke BecbMa NonynspeH, Ho Ans
TecTupoBaHus Flask ucnonbayet Homepa nopta 5000.

B ° Mory s uicnonb3oBaTh Kakon-HMOyAbL ApYroi nopr,

oTnuyHbIn o1 5000, Korga NpoBepsto U 3anyckato cBoe Be6-
npunoxeHue Ha Flask?

e
O ® [la, app . run () no3BonseT onpeaenuTb nboit apyroi
HoMep mopTa. Ho ceiyac, ecnm ToMbKO Y Bac HET 04eHb BECKOM
MPUYMHBI 4115 ero M3MeHeHns, ocTasbTe ans Flask Homep nopta
Mo yMOr4aHuto, 3HaveHue kotoporo pasHo S00O0.
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Umo mbiI dennaem

BOHOMHUM, Ymo Mbl nbiMaAucb nocmpoumb

Hamewmy Be6-mpuioxenuio TpedyeTcs BeO-CTpaHNYKa, KOTOPasi IPUHUMAET BBOJ,
U JIpyrasi, OTOOpaKkalomas pesy/IbTaT Iepeaun BBECHHBIX 3HAUEHUN (DyHKIIMI
searchdletters. Tekymuii Koj Hamero Be6-IPUIOKEHNS JieTaeT JaJeKO He BCe,
4yTO TpebyeTcs, HO 0Opa3yeT OCHOBY JJIsl IOCTPOEHUS TOTO, YTO HAM HYKHO.

Bruzy cresa npuBseieHa KOIMs HAIIETO TEKYIIEro KoJa, a CIIpaBa — KON yKe
3HAKOMOU BaM «CaI(peTOIHON criernuKanum». Mbl onpeseai, Iie B Koje
MOKHO PEIN30BATh (PYHKIIMOHATIHHOCTD C KAXKAOU calpeTKU.

Welcome to seo.rch‘irlet.ters

from flask import Flask
on the Web!

from vsearch import search4letters
search

Use this form to submit a

request;
app = Flask( name ) @
— - Phrase:
Letters: @

click this button:

@app.route('/'")
def hello() -> str:

|

return 'Hello world from Flask!'

@app.route('/searchd')

def do_search() -> str:
))

return str(searchdletters(
Here are your results:

app.run()
You Submitted the Following data:

Ospamume BHUMaHUE: HMoBhl BCE
noMecmuAoch, Mbl He noko.:;a.Au
cmpo\(g ueAaukoM.

Phrase: hitch-hiker
Letters: aeioy |

Bom naan "whe"”"hitch—hiker" iS searched for |
aeiou”, the £ s o |

Hamennm pysknmo hello, 9To6bI OHA returned: °"°‘”'"g results are ]
i

Bosspamanta HTML-¢gopmy. 3atem nusmenum
¢ynkmmio do search, 9To6BI ITEpe]| BHI3OBOM
(pysknumu search4letters ona npuHUMana
BBEJICHHBIE JJaHHbIE 113 (POPMBI U BO3BpAIiaia
PEe3yJAbTaThI B BUJIE JIPYTOM BEO-CTPAaHUYKH.

e 1
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lMocmpoeHue

Nocmpoenue HTML-dopmbi

Tpeoyemas HTML-¢popma He ouens cnoxnast. Kpome onucarebHOro TeKcTa,
(popma copep:kUT ABA OJIA BBOJA M KHOTIKY.

Ho... umo, ecau mbi HoBuuku B amux HTML-wmykax?

He manukylite, eciu Bce aTu pasrosopsl o HTML-¢gopmax, monsx BBojga

Y KHOIIKAX BOJIHYIOT Bac. ¥ HAC €CTh TO, YTO BbI UIIETE: BTOPOE U3JTAHUE
kauryu «Msyuvaem HTML, XHTML u CSS» (Head First HTML and CSS) —
JIydniee BBeJIEHUE JUIS TeX, KOMY TpeOyeTcs ObICTPO O3HAKOMUTLCS C TUMU
TEXHOJIOTUAMM (M OCBEKUTH IAMATD).

Ecm MBICTB O TOM, 9YTOOBI OTIOKUTD 3TY KHUATY pa/ivl M3ydeHns a3bika pasmetkn HTML,
KKETCs BaM MaJIOITPUBJIEKATEIBHOM, 3aMETBTE, UTO MbI peiocTasigeM Bech kog HTML,
KOTOPBII TpeGyeTcst JyIst paboThI € IPUMEPAMU, 1 M30ABJISIEM BaC OT HEOOXOJIMOCTU
rry6oko n3ydats HTML. 3nakomcrso ¢ HTML — keaTennHoe, HO He 06s3aTeIbHOE
TpeboBanue (B KOHIIEC KOHIIOB, KHUTA rTocssmiena Python, a ne HTML).

Co3daiime kod HTML, 2 3amem omnpasbme e20 B Gpaysep

Kax 06bI9HO, OZIHO U TO 7K€ MOKHO CJI€JIaTh HECKOJIbKUMM CIIOCOOAMH, U KOT/[Ad HACTYIIAT
Bpems coznate HTML-rekct B Bamewm Flask Be6-ripunoskennn, y Bac €CThb BBIOOP.

4 npeanountaro
onpepnenatb pasametky HTML
B BUZE AJIMHHBIX CTPOK, KOTOpbIe
3aTeM UCMOSb3YHO B KOAe

Ha Python, Bo3Bpaluas 3T cTpokm
no HeobxoaumocTu. bnaroaaps
3TOMY B MOeM KOZie eCTb Bce
Heobxo0amumoe, U § UMero MOJHLIN
KOHTpPOSIb... BOT KaK 8 3TO Aesato.
Yto Tebe He HpasuTCA,
AHHa?

Ha, Maxc, noaxon, ¢ BKNHOYeHem
Bcelt pasmetkn HTML B koa
paboTaet, Ho 3TO pelleHVe

He macltabupyemo. TTo mepe pazsuTm
Be6-NPUNOXEHUS KOA CO BCTPOEHHOM
HTML-pa3meTKol NpespalLaeTcs B Kalwy...
U ee CNOXHO Nepenatb Be6-au3saiiHepy
AN ynyulleHus. Takxe Henerko
MOBTOPHO UCMOSIb3OBATL PPArMEHTBI
HTML. TToatomy B Be6-NpUnoxeHnsx
9 BCerAa UCMONb3yHO MeXaHU3M
wabnoHos. 370 TpebyeT HeMHOro
6onblue paboTbI BHauYase, HO Yepes
HeKoTopoe Bpems 8 06HapYXUBaHO,
4TO UCNOSb30BAHME LIABSIOHOB
OKynaeTcs...

AHHa npaBa. LLHa6bnoHbI
CYLeCTBEHHO YynpoLLaloT
ob6cnyxuBaHue pa3MeTKku
HTML, ecnu cpaBHuBaTh

c noaxopom Makca. YUto X,
3aumemMcs wabnoHamm

Ha crnegyrolen cTpaHuue.

249



loemopHoe ucnonb3oeaHue HTML-cmpaHu4ek

7

Cmd_\-[ga.‘pm\-la.ﬂ
'pa.3memka.

HTMLS.

abAenBr NOM Aynojt

MexaHu3MbI A0JI0HOB HO3BOJISIOT nporpaMMucTaM IPUMEHIATD O0BEKTHO-
OPUEHTUPOBAHHDBIC ITIOHATHA HACACAOBAHMS 1 IIOBTOPHOTO UCIIOJIb30BAHUSA ITPU
CO3JaHNH TEKCTOBBIX JAHHDbBIX, TAK1X KaK B€6'CTpaHI/I‘~IKI/I.

Bug u opopmiierne Be6-caiiTa MOXHO OIIPEAEJNUTh Kak BbIcOKoypoHeBbii HTML-
maGJIOH, U3BECTHBIN KaK 0a30BbIM MIA0IOH, KOTOPHII 3aTeM HacaeayoT apyrue HTML-
cTpaHuYKU. Ecam BHECTH n3MeHeHUs B 6a30BbIN MIA0I0H, OHU OoTpasaTcs Ha ecex HTML-
CTPaHUYKAX, HACJIE/YIOMUX €To.

B cocras Flask BxoguTt npocToii 1 MOIIHBIA MEXAHU3M MIa0JIOHOB, KOTOPBII HA3bIBACTCS
Jinja2. Mbl HE CTpeMMMCS OIKICATh BCE TOHKOCTU MCIIO/Ib30BAHUA Jinja2, osToMy Ha JIBYX
CTPAHMIAX MBI PACCKA’KEM TOJIBKO CaMO€ HEOOXO0[MOe, KOPOTKO U 1O cymecTsy. bosree
0{POOHYI0 NH(POPMAIIIIO O BO3MOKHOCTSIX Jinja2 MOKHO IMMOCMOTPETD IO CCBUIKE:

http:/ /jinja.pocoo.org/docs/dev/

3nech mpezcTaBieH 6a30BbIi MaGI0H, KOTOPLIN MBI Oy/1eM UCIIOIb30BATh B BE6-
npwioxeHuu. Mel nomectmin pasmerky HTML, obmyio ast Bcex Hamumx Beo-
cTpaHUueK, B (paii ¢ uMeHeM base . html. Takike MbI MCIIOIb3yeM CHEIUATHHYIO
pasmeTky Jinja2 jis Bctasku cogepxumoro us HTML-crpanuuex, Hacaeylomux
mabJIoH, Iepes UX OTIPABKOI Beb-Opay3epy. 3aMeThbTe, YTO pa3MeTKa, KOTOPYIO
BbI BUAUTE MEXKAY { {n}}, a takxe MEXAY {3 u%}, HpeaHa3HaYeHa JUIsi MEXaHU3Ma
mrabI0HOB Jinja2: MBI BBIJEINM €€, 9TOOBI CIeIaTh 6ojiee 3aMETHOMU.

b3kl
<!doctype html> Dupekmusa Jinja2 YkabiBaem, ymo UldiAoH.
<html> 3”“”e”ueuﬁggem BCMasAeHo nepeg
oMnpaskol cmpaHuubl (cYumalme
<head> €€ aprymeHmom WasaoHa).

<title>{{ the title }}</title>
<link rel="stylesheet" href="static/hf.css" />
</head> 7‘

TasAauya cmuael

<body> -
{% block body %} BUg BEs-CMpaHuyku,

{\Dupe\cmueu Jinja2 ykagbsaio™,
ymo Ciogc Bygem nogcmc.BAeH
sAok HTML, komophil )
onpegememcsr cmpaHutkod,

/bt Ha.CAeggnouJ.eﬁ WabAoH.

{% endblock %}
</body>

ITocse noaroToBKH 6a30BOTO MIAOJOHA €TO MOKHO HACIECLOBATH, UCIIOIb3Ys JUPEKTUBY
Jinja2 extends. B atrom ciyuae macaenyonue HTML-aiiibl ZOJKHBI OLIPEJEIUTD
pasmerky HTML ToIbKO JUIs1 IMEHOBAHHBIX OJI0KOB B 6a30BoM madiaone. Ceituac y Hac
UMeeTCs JIMIIDb OJUH UMEHOBAHHBIN OJIOK: body.
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MocmpoeHue seb-npusoxeHus

Huxe npusesena pasmeTka Jiyid IePBOI U3 HAIMMX CTPAHUYEK, C UMeHeM entry.html. dra
pasmetka copepxkut HTML-hopmy, ¢ HOMOIIBIO KOTOPOU MOIb30BATETL MOXKET IEPESATD
3HadyeHMUsA phrase n letters, oxusaeMple BEG-TIPIIOKEHUEM.

3ameTsTe, uTOo «mabaoHHas» pasmeTrka HTML u3 6azoBoro ma610Ha He TOBTOPSAETCA

B 3TOM (paiisie, Tak Kak JMPEKTUBA extends BKIIOYAET BCIO €ro pa3MeTKy. Ham ny:xHO
onpeaeauTb ToabKo pasmerky HTML juig nannoii KOHKpEeTHOM CTPaHUUYKU, M MbI C/I€Ia€M
3TO, IIOMECTUB €€ BHYTPb 6J10Ka Jinja2 c umenem body.

{% extends 'base.html' %}

\f Smom WabAcH )
{% block body %} HaCAegBen\5a3oBHu

WabAoH U onpegeAS{em
CQgep)KU.Moe pAOKA
¢ umeHeM «body>.

<h2>{{ the title }}</h2>

<form method='POST' action='/search4'>

<table>

<p>Use this form to submit a search request:</p>
<tr><td>Phrase:</td><td><input name='phrase' type='TEXT' width='60"'></td></tr>
<tr><td>Letters:</td><td><input name='letters' type='TEXT' value='aeiou'></td></tr>
</table>

<p>When you're ready, click this button:</p>

<p><input value='Do it!' type='SUBMIT'></p>

</form>

{%$ endblock %}

U naxkouerr, BOoT pasMeTKa I q)af/’ma results.html, KOTOPBINA UCIIOJAb3yeTCA JJIs
OTOOPAXKEHNS PE3YIBTATOB IMOMCKA. TOT MIAGIOH TaKXKe HACTIEyeT OA30BBIH MIAGIOH.

{% extends 'base.html' %} Kak u «entryhtmis,

\_/_\ SMom WabsAoH
{$ block body %} MakxXe HaCAeggem

ba30BhIl WabAoH

<h2>{{ the title }}</h2> U makxke OnPEQGA.ﬂem

Co

<p>You submitted the following data:</p> 9EpXUMoEe backa
<table> © umeHem «bodys.
<tr><td>Phrase:</td><td>{{ the phrase }}</td></tr> <¥“-\\\\\§~§_—_—///
<tr><td>Letters:</td><td>{{ the letters }}</td></tr>
</table>
<p>When "{{the phrase }}" is search for "{{ the letters }}", the following
results are returned:</p>‘=;-____§\\\\§— n(
<h3> h 1 </h3>

3>{1 the_resu tss}} /e Ospamume sHuMaHue Ha gonoaHumeAbHbe
{% endblock %} q_prgme\-lmbl, 3Hd.‘-|€HU..9I Komophix goA)KHbI

Bbimb onpegeAeHhbl Nepeg omospaXeHuem.
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3mo npocmo HTML

Labrokbl cBA3aHbI ¢ Beb-cmpanuuk

Beb6-nipuitoxkeHne JOKHO OTOOPAKATD ABE BEO-CTPAHU
JiBa mMa6JI0HA, KOTOPbIE TOMOTYT B 3ToM. O6a nrabiaoHa

amu

YKM, M CeYac y HaC €CTh
HACJIEYIOT 6A30BBIA

MIA0JI0H U, CJI€I0BATEIBHO, HACJAEAYIOT BHEIIHUI BUJ 6a30BOT0 MIaboHa.

()CTHJH)CB'TOJH)K()()TT)6I)aSITTb CTPpaHMUYKH.

ITpexne uem cmoTpeTs, Kak Flask (BmecTe ¢ Jinja2) orobpaskaeT cTpaHupbl,

B3IVIAHEM Ha HaA. «CAJI(PETOYHYIO CITENU(PUKAITUIO» 1
nry HY.

CkayanTe 3TV LIAGNOHbLI
(v CSS) orcropa:
http://python.itcarlow.ie/ed2/.

a3MeTKy MmabJIoHa.

O6paTHTe sauManue, kKak HTML 3akmo4gaeTcss BHyTpb AMPEKTUBHI {3 blocks}
IIOYTU B IIOJJHOM COOTBETCTBUU C HAPUCOBAHHON OT PYKH CrIenupuKanue.
maBroeE ynymenune — 3TO OTCYTCTBUE 3ar0JIOBKA B CTPAaHUIAX, KOTOPBIA JO/LKEH

3aMEHUTDL JUpeKTuBy { {the title}} Bxoge 0T06pa>1<

enus. Paccmarpubaiite

Ka)X/JI0€ M, 3aKTI0YEeHHOE B IBOITHBIE (PUTYPHDBIE CKOOKU, KaK apTYMEHT Mab/I0Ha.

|

Welcome to seo.rch‘*letters on

% extends 'base.html' %}
{° block body %}
<h2>{{ the title }}</h2>

<form method='POST' action='/searchd'>

the Web!
Use this form to submit o search
request-
Phrase:
Letters: |

click this

When youre ready,
button

<table>
<p>Use this form to submit a search request:</p>
<tr><td>Phrase:</td><td><input name='phrase' type='TEXT'
width="'60"></td></tr>

——_ <tr><td>Letters:</td><td><input name='letters' type='TEXT'

value='aeiou'></td></tr>

</table>

<p>When you're ready, click this button:</p>

—— <p><input value='Do it!' type='SUBMIT'></p>

</form>

% endblock %}

Here are

u
results: T

Jou submitted the following data:
Phrase: hitch-hiker

Letters: aeioy

When “hitch- hiker

“aeiou”, the
l‘eturned f‘ollowmg results are

iS searched for

i

!
;

{%e v}
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extends 'base.html' %}

{%

{$ block body %}

<h2>{{ the_title }}</h2>

<p>You submitted the following data:</p>

<table>

<tr><td>Phrase:</td><td>{{ the phrase }}</td></tr>
<tr><td>Letters:</td><td>{{ the_letters }}</td></tr>
</table>

<p>When "{{the_phrase }}" is search for "{{ the_letters }}",
the following results are returned:</p>

<h3>{{ the_resu'lts }}</h3>

% endblock %}

:e 3abyghme 3my
ONoAHuUme,
Ab”ble QprBMeHmbL



lMocmpoeHue

Omobpaxenue wabnonos u3 Flask

Flask Bxmouaer pynknmio ¢ uMeHeMm render template, KOTOpas IpUHUMAET
uMs IabJI0HA CO BCEMU HEOOXOMMbBIMU APTYMEHTAMU U BO3BPAIIAET CTPOKY

¢ paameTtkoit HTML. YTo6b!I Bocionb3oBaThest pyHKIMEHR render template,
Jo06aBbTe €€ UMs B CIIUCOK UMIIOPTa U3 Mojy/s flask (B Hayase MporpamMMbl),
IIOCJIE YETO BbI3bIBANTE €€ 110 Mepe HaJOOHOCTH.

Ho npe:xe nepenmenyeM ¢aiis ¢ KOJOM BeO-TTPUIOKEHH (ceiiyac oH
HaspiBaercst hello flask. PYy) U gagum emy ooJiee noaxoadiee nms. Bel Moxkere
HICIIOJIb30BATh JTI0060€ MM IT0 CBOEMY BBIOOPY, HO MBI T€PEMMEHOBAIN HaIll (aii

B vsearch4web.py. BOoT Koz, KOTOpBIH cefiuac HAXOAUTCS B 3TOM aiiie.

_ dmom kog celiyac
from flask import Flask Haxogumeg

from vsearch import search4letters B pallae ¢ umeHem
«vsea.r'chltweb.pg»,
app = Flask(__name )
@app.route('/")
def hello() -> str:
return 'Hello world from Flask!'

@app.route('/searchd')
def do_search() -> str:
return str(searchdletters('life, the universe, and everything', 'eiru,!'))

app.run()

Yrober oTobpasuts HTML-popmy ¢ momompio madiaona entry.html,
HY>KHO BHECTU HECKOJIbKO U3MEHEHUU B KOJ BBIIIIC.

0 MmnopTtupoeatb PyHKUMIO render template.
JlobasuMm render template B CIMCOK UMIIOPTA, B cTpoke from flask B Havase
IIPOTPAMMBI.

e Cospatb HoebrA URL — B AaHHOM cnyyae /entry.
Kaskaprii pas, korna Bam nonazoourcs nodasuts HoBbIil URL B Flask BeG-npunoxenue,
J06ABBTE TAKXKE HOBYIO CTPOKY @app . route. MBI caeraeM aTo nepej; CTPOKOI € BBI3OBOM
app.run{().

9 Co3natb PYHKUUIO, KOTOpas BepHeT CKOHCTPYUpOBAHHYHO pasmeTtky HTML.
Co cTpokoii Gapp . route MOKHO CBA3ATh (PYHKIUIO, KOTOPAs! BBIITOJTHUT BCIO
¢akTHueckylo padboTy (1 clieraeT BeO-IpUIOKeHHE 60Iee IMOJIE€3HbIM IS IT0Ib30BaTee).
B sToi1 pynkiun MbI BbI3oBeM render template (M IOJyYuM pe3yiabTar), Iepejas e
ums ¢aiia ma6noHa (entry.html B 3ToM cilydae), a TAK)Ke 3HAYEHHS BCEX aPTYMEHTOB,
HEOOXOMMBIX MAGJIOHY (B 3TOM CJIydae MbI JIOJKHBI IIEpEaTh 3HAaYeHHe I the title).

JdaBanTe BHeceM 3TU USMEHEeHMUA B MMeloWM nca Kopa.
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render HTML templates

Omobpaxerue HTML-dopmbl Beb-npunoxeHus

Hrax, BHECEM BCe TPU U3MEHEHUS, OIIICAHHbBIE B KOHIIE ITPebLIyIei
crpaHulbl. CiaenyiiTe 3a HAMU U BHECUTE TAKHE K€ N3MEHECHUS B CBOI KOJ:

0 MmnopTtuposatb PyHKUUIO render template.

Dobaskme «render_template »
B Cnucok mexHoaorud,

UMNopmupyembix u
«ﬂa..sk»_ 5 3 MOQHASI

from flask import Flask, render_ template

0 Cospatb Hoebri URL — B AaHHOM cnyuyae /entry.

Tlocae cpyHkuuu «do_search», Ho nepeg

S—____— cmpokoll «apprun()» Bcmasbme 3my cmpoky,
Ymobhl gobaBUMb Hoshill URL B BEs-TpuAoXeEHUE.

@app.route('/entry')

9 Co3natb PYHKUUIO, KOTOpas BepHeT CKOHCTPYUpOBaHHYHO pasmeTtky HTML.

Ykaxem umg WabsAoHa

AJ OMoE
@app.route ('/entry') 9 OBpakeHus.

def entry page() -> 'html':
return render template('entry.html',
the title='Welcome to search4letters on the web!)

Dobasum amy Tlepegagum jHaveHue
PYHkUuo NpdMo Nog d-PTBMeHmd‘ «the_title».
HoBoll CmPoKoﬂ «@

app.routes,

C 13MEHEHHUSMU, KOTOPBIE MBI BBLIETIIN (POHOM, KOJ HANIETO BEO-IIPHUIOKCHHUS
JIOJKEH BBINVISETDH TAK.

from flask import Flask, render template
from vsearch import search4letters

app = Flask(__name )

Ocmasum OCMa.AbHyio

" Jacmb Koga rey

@app.route('/"') u3meHeH
eHud.

def hello() -> str:
return 'Hello world from Flask!'

@app.route ('/searchd')
def do_search() -> str:
return str (searchdletters('life, the universe, and everything',6 'eiru,!''))

@app.route('/entry')
def entry page() -> 'html':
return render template('entry.html',
the title='Welcome to searchd4letters on the web!')

app.run ()
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lMocmpoeHue 8eb6-npunoxeHus

NodzomoBka k 3anycky koda ¢ wabroHamu

Ouenb 3aMaHYMBO OTKPbITb KOMAaH/IHYIO CTPOKY 1 3aI1yCTHUTb

MOCJIEIHIOI BEPCUIo Koaa. OQHAKO 110 HECKOIBKUM IPUYUHAM IIPSIMO Ecnu BeI 370r0 ewe

celidac oH He OyfeT paboTaTh. He caenanu, ckadanTe
wabnoHbl U CSS oTcroaa

Bo-nepBbIx, 6a30BBIi MAGJ0H CCBUIAETCS Ha TadbauIy ctuaei hf . css, http://python.itcarlow.ie/ed2/.

KOTOpast TOJI;KHA HAXOJUTHCS B IAIIKE static (BHYTpI/I Ak

C BaIIIM KOJIOM). DTO BUJIHO B CJIEyIOIeM (pparMeHTe 6a30BOTO
madJoHa.

<title>{{ the title }}</title>
<link rel="stylesheet" href="static/hf.css" /> Palia «hfes
«<NT.CSS»

</head> |\_’ goaxeH
o o o /

| cywecmsosams
(8 nanke
«§ td.tic > } .

Be1 moxxere B3siTh Konuio CSS-daitia ¢ Bed-caiita HOALePKKU TOU KHUTH (CMOTPUTE
URL na npumevanuu c60ky). He 3a6yapre moMecTuThb 3arpy:KeHHYIO TaOIUITy CTHICH
B IIanky static.

Bo-sroprix, Flask TpebyeT, 4To6bI NIabI0HbI XPAaHWINCh B IanKe templates,
KOTOpas — Kak 1 static — JO/KHA HAXOAUTHCA BHYTPU HAIKU C BAIIUM KOJIOM.

B nakere 3arpyaeMbIX IPUMEPOB JUIS 3TOH IIaBBI COAEPKATCSA BCE TPU MIAGIOHA. ..
TaK 4TO BbI MOXKeETe U30eKaTh BBOJa BCcero 3Toro kojaa HTML!

C ygeTom TOTO, 9TO (hAli/I C KOJOM HAIIIETO BEO-TIPUIOKEHU HAXOAUTCS B IATIKe
webapp, HMKe IIOKa3aHa CTPYKTypa KaTaJloros U aitjioB, KOTOpasd J0KHA UMEThCS
y BacC iepeji HOMbITKOM 3aIyCTUTh HAaMOOJIee CBEXKYIO BepcuIo vsearchdweb. py.

= Smom eala cogepium kog
Sy BE5-NpUAcXkeHus (npusogumcs
=] < B KoHue npeghigyweil

CMpaHUUkL).

vsearchd4web.py

3gech xpaHumcs
MmabAUUa cmuaeu

4_/ (s coscmeeHHol nanke).

AMa nanka
Cogepixkum gce
pallabl Bes-
NpuAoXeHus.

—_— —_— —
Bce wabAoHbl = — el
npuaokedus ——— 2 & = — ———r
xpaHsmcd 3gech. base.html entry.html results.html
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3anyck amozao eeb-npunoxeHust

Mbi 20moBbI K mecmoBoMmy 3anycky

Ecm y Bac Bce roToBO — TabuIa CTUICH U MIAGJOHBI 3aTrPyKEHbI, 1 KO/
OOHOBJICH, — MOXKHO IIEPEXOJUTD K CJICAYIOMEMY IIUKIy Ppa3paboTKH Beo-
HPUJIOKEHUS.

IIpenpiaymasn Bepcus Bee ele NPoJoIKAET padoTaTh B KOMAHIHOH CTPOKe.

BepHuTECh B 3TO OKHO U HAXXMUTE OAHOBpeMeHHO Kiaasumu Cirlu C, 9To0bI
OCTAHOBHUTD BEO-IIPIIIOKEHHE. 3aTeM HAKMUTE KJIABUIILY CO cmpexots 66epx,
YTOOBI BBEPHYTH IIOCJIEIHIOI0 KOMAH/Iy, HCIIPABBTE UMs 3aIyCKaeMoro ¢aiiia
U HOKMUTE KIaBuiy Enter. loJKHA 3aIIyCTUTBCS HOBAsI BEPCHS BALIETO KOAA
U BBIBECTH IIPUBBIYHOE cOOOLICHUE ¢ HHPOPMALIUCH O COCTOSHUU.

* Running on http://127.0.0.1:5000/ (Press CTRL+C to quit)
127.0.0.1 - - [23/Nov/2015 21:51:38] "GET / HTTP/1.1" 200 -
127.0.0.1 - - [23/Nov/2015 21:51:48] "GET /search4 HTTP/1.1" 200 -

/ ] /_\ Sanyemum HoByio BEpCUIO
OcmaHoBUM $ python3 vsearchdweb.py (s Pauae “Vsed-l"Chli-web.pg»},

Beb_nPquerU-e * Running on http://127.0.0.1:5000/ (Press CTRL+C to quit)
cHoBa....

HoBag BEPCUS 3anyweHa

U oXugaem 3anpocos

gAd obCAYXKUBaHUS.

drta HOBas Bepcus Bee eme nojiaepskusaer URL /u /search,
COOTBETCTBEHHO, OOPATUBIINCH K HUM U3 Opay3epa, Bbl IOJIYIUTE

T€ jK€ OTBETHI, UYTO ObLIY ITOKA3aHbI BbIlIE B 3TOU mrase. OHaKo eciau
BBecTH caenytommii URL:

hitp://127.0.0.1:5000/entry

6paysep pomken orobpasuts HTML-popmy (mokasana B BepxHeit

YaCTU CJIEAYIOIEH CTPAHUIbI). B KOMaHIHOI CTPOKE JOJKHBI Bk 3anpocuau
HOSIBUTBCS JIBA TOTIOTHUTEIBHBIX COOONMIEHUS: OJTHO COOTBETCTBYET HTML—qoopMH_"_
sanpocy ¢ URL /entry, a apyroe — 3anpocy Bamero 6paysepa

Ha II0JIy4YeHue Tabgunbl ctuieit hf.css. oAHUMEALHO B awl
90

spay3ep 3eNnpocia
masAuUy cmuaed.

127.0.0.1 - - [23/Nov/2015 21:55:59] "GET /entry HTTP/1.1" 200 -
127.0.0.1 - - [23/Nov/2015 21:55:59] "GET /static/hf.css HTTP/1.1" 304 -
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MocmpoeHue eeb-npusioxeHus

S

”]ooéﬂaﬂ NoeBAKa

BoT uTo nosiBnsieTca Ha akpaHe nocne Beoga URL http://127.0.0.1:5000/entry
B 6pay3epe:

e8e < >) m| 127001 &) o =

3 _ Bbir Asgum
iE | XopouWwlo.

" aeiou
i

Mbl He cobupaemcs BbIMrpaTh kaky-HUbyab Harpady B 06nacTu Be6-an3aiHa aToi CTPaHNYKON,
HO OHa BbITMSANT HOPMAIbHO U HaMOMMHAET PUCYHOK Ha candeTke. K coxaneruto, nocne BBoga
tpasbl, OykB (Heobs3aTenbHO) B None Letters u wenyka Ha kHonke Do it/ BbIBOAWUTCS CTpaHuuka
C OLWNGKOM:

127.0.04

“ Method Not Allowed

The method is not allowed for the requested URL.

Al-al-all 3mo
He MoXem pbimb

xo‘poluo.

HenpustHo, npaeaa? [laBainTe NOCMOTPUM, YTO MPOM3OLLIIO.
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Ymo nowno

Kodbi cocmosinua HTTP

Korza B Be6-IpMI0K€HNN YTO-TO UJIET HE TaK, BeO-cepBep OTBEYAET
kogoM coctossaust HT'TP (koTopblit oTcbLIaeTcs BameMy 6paysepy).
HTTP — 5To KOMMyHUKALIMOHHBIN IPOTOKOJI, TO3BOJISIIOIUI BEO-
OpaysepaM U cepBepaM OOIIATHCS MEXKLY COOO0M. DTO 3HAUUT, YTO KOJbI
COCTOSTHUSI XOPOIIO U3BECTHBI (CM. pasfesn «/Jis ymnuKos» Cripasa).
PakTUUeCcKu KaxK/bIi 8e0-3anpoc TEHEPUPYET 0meem C KOJAOM COCTOSAHUSA
HTTP.

YTOGHI YBUIETD, KAKHE KOJIBI COCTOSHHS IOCBLIAIOTCS BaIlleMy
6paysepy, IOCMOTPHUTE HAa COOOIEHNS B KOMaHAHOI cTpoke. BoT uTo
MbI TaM BUJIVIM:

127.0.0.1 - - [23/Nov/2015 21:55:59] "GET /entry HTTP/1.1" 200 -
127.0.0.1 - - [23/Nov/2015 21:55:59] "GET /static/hf.css HTTP/1.1" 304 -
127.0.0.1 - - [23/Nov/2015 21:56:54] "POST /search4 HTTP/1.1" 405 -

OG-0l Ymo-mo nowiao He Mak, u cepsep
créHepupoBaa kog kaueHmckol oWwusku.

Koz 405 coobmuraeT, 4To KJIMEHT (Baim 6paysep) MocIal 3arpoc,
ucnonb3ysa HTTP-MeTox, KOTOPBI HE NOAJEPKUBACTCA STUM
cepsepom. Cymecrsyet Heckonbko HTTP-meTonos, Ho ju1st Hammx
1eJIe BaM JIOCTATOYHO 3HATD TOJBKO O ABYX n3 Hux: GET u POST.

0 Metoa GET
Bpaysepbl OGBITHO UCIOIB3YIOT 3TOT METO/ ISl 3AIIPOCa
pecypca c Beb-cepBepa, U OH, 6€3yCITOBHO, SIBJISETCS
HanboJIe€ YaCTO UCIOIb3yeMbIM. (MBI CKa3aIn «OOBITHO»,
rmotoMy 4To MeToJ, GET MOXHO TaKKe NCIOTb30BATDH JJIS
omnpasxu TAHHBIX U3 Gpay3epa Ha CEpPBEP, UYTO JJOBOJLHO
CTpaHHO, HO MbI HE 6YI[CM BaOCTpHTb BHUMAaHNeE Ha 3TOU
B0o3MOKHOCTH.) Bce URL m3 Hamero Be6-IprIoKeHUs
ceityac noagepxusaoT Metox GET, kotopsrii B Flask
apagerca HTTP-meTogom mo ymor4anuio.

e Meton POST
ITOT METOJI I03BOJIAET BEG-Opay3epy OCLLIATH JAHHbIE
Ha cepsep yepe3 HTTP, u on Tecno csasan c HTML-rerom
<form>. Bl MoxeTe moTpeboBaTh oT cBoero Flask Beo-
IPUIOKEHUA IPUHUMATD JJAHHbIE, OTIIPaBJIEHHbIE Opay3epoM,
N06aBUB €I1le OIH apIYMEHT B CTPOKY Gapp . route.

JaBaiiTe OTKOPPEKTUPYEM CTPOKY @app . route, onpeaeraionyio
URL /search4 B Hamem BeG-IPHIOKEHUHU, YTOOBI OHO TPUHIMAJIO
OTIIpABJICHHBIE JJaHHbIE. /IJI51 5TOTO BEpHUTECH B PEJAKTOP

1 OTpeJaKTUPYiiTe KOoA B (pailie vsearchdweb. py eme pas.
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370 KpaTKoe onucaHue
PasnuyYHbIX KOAOB COCTOAHUA
HTTP, koTopble MOXeT nepeaBaTtb
Beb-cepBep (Hanpumep, BaLle
BEO-MPUNOXKEHNE) BEO-KANEHTY
(Hanpumep, Ballemy Be6-
6pay3epy).

ECTb NATb OCHOBHbIX KaTErOpuUin
KopgoBs coctoaHuaA: 100-e, 200-¢,
300-¢e, 400-e n 500-e.

Koabl n3 grana3oHa 100-

199 — 570 UHPOpMaLMOHHbIE
COO0OLLEeHNA: OHY FOBOPAT, UTO
BCe B NOPAAKeE, 1 cepep
coobLaeT AeTtanu, oTHocALMecs
K KIMEHTCKOMY 3anpocy.

Kopbl n3 grana3oHa 200-299 —
370 coobuieHus ob ycnexe:
CepBep MosyUns, MOHAN

1 obpaboTan 3anpoc. Bce

B MopAgKe.

Kopbl n3 grnana3oHa 300-

399 — 570 coobleHnA
nepeHanpaB/ieHUA: cepBep
MHGOPMUPYET KINEHTA, UTO
3anpoc MOXeT ObITb 06paboTaH
B KaKOM-TO [1pyrom mMecTe.

Kogbl n3 granasoHa 400-499 —
3T0 coobuleHuns 06 owmbKax

Ha CTOpPOHe K/INeHTa: cepaep
He CMor MOHATb 1 06paboTaTb
3anpoc. Kak npaBuo, BUHOBaT
B 5TOM KJIVEHT.

Kogbl n3 gnanasoHa 500-599 —
3T0 coobLeHNA 06 owmnbKax

Ha CTOpOHe cepBepa: cepsep
MONyyYmns 3anpoc, HO B MpoLiecce
06paboTKN Ha cepBepe BO3HMKIIA
owmbKa. Kak npaBuno, BUHOBaT

B 3TOM CepBep.

Bonee getanbHyto nHdopmavuio
cmoTpuTe Mo agpecy: https://
ru.wikipedia.org/wiki/Cnucok_
K0008_cocmosHus_HTTP




lMocmpoeHue 8eb6-npunoxeHus

06pabomka omnpaBaeHHbIX JaHHBIX

ITomumo nepsoro aprymenTta ¢ URL, gexoparop @app . route npuHuMaeT
U Jipyrue HeobGa3aTeIbHbIE apPIyMEHTEI.

Onun 13 Hux — aprymenT methods co cnuckom HTTP-meTonoB, koTopnie
nopjepxupaiorcsa 3ruM URL. ITo ymomganuio Flask nopaepxusaer GET pia
Bcex URL. Onako nosejieHre 110 yMOTYAHUIO U3MEHSAETCS, €CTU APTYMEHT
methods cogepxut cnucok noagep;xxubacMbix HT'TP-meTonoB. BoT kak cTpoka

Qapp.route BBINISAUT ceHyac. Ml He onpegeauau
NnoggepXkuBaembid]

@app.route('/searchd') HTTP-Memog,
K/— No3momy Flask
no ym
Yrobwer URL /search4 nognepxusan merox POST, no6asbre B iekopaTop uCngA:;*:::u& .

aprymeHT methods u npucsoiite emy cnucoxk HTTP-metonos, koTopblie
JoJKHBI TojiepsknBaThes 3TuM URL. CTpoka Ko, IpuBejeHHAs HUXKeE,
coobmaet, uro URL /search4 reneps nopgepxusaeT Toabko metog POST
(To ectp 3anrpocsl GET Gobine He moanep:KkUBaioOTC).

@app.route('/searchd', methods=['POST'
PP ('/ [ 1) URL «/searchit»

nogge-p)\(u.Ba.em
ITOro MaJIEHbKOI'O U3MEHEHUS JOCTATOYHO, YTOOBI U30aBUTHCS OT COOOIIEHUS menepb MoAbKo
«Method Not Allowed» («MeToj He OAEPKUBAETCS» ), HOTOMY YTO METOJ Memog POST.
POST, ncnonssyemsrit HTML-popwmoii, coorsercTByeT MeToy POST
B cTpoOKe. @app. route.
Ospamume
3mom ce BHUMaHue:
qppo,rme\-lm - - <for ethod="POST "~ action="'/search4'> B f3bike HTML
HTML B3sm Ucnoakiyemes
u3 «entryhtml. <table> cywecmeumeabHoe
«method» (Memogl
B eguHcmeeHHon
- 3Ma. CMpoka. \ <—Yucae, B mo BpeMs
koga Ha Python N Kak Flask
B3Ma U3 palaa e ucnoak3yem
“Vsed-I‘Ch’ﬂueb.pg». @app.route ('/searchd', (methods=["'POST'] cywecmeumeasHoe
def do search() -> str: «Methods.»
_ (vemogr)
Bo MHoXecmseHHom
Yucae,
oMe HE

[Ayntie sonpectt

B ° A ecnu 51 xouy, uyto6bI Moit URL nogaepxuean o6a Mmetoaa — He Tonbko GET, Ho u POST? 3To BO3MOXHO?

[ ]
O * [la, ons aToro gocTaToyHo [o6aBuTbL UMS HyxHoro HTTP-MeToAa B CNUCOK, NprcBanBaeMblit aprymeHTy methods. Hanpumep,
4Tobbl f06aBKTL Noaaepxky GET ans URL /search4, Hapo NuLb 3MEHUTb CTPOKY Kofa @app . route, YTobbl OHa Bbirnsigena Tak:
@app.route (‘/searchd4’, methods=[‘GET’, ‘POST’]).3anogpobHocTamu obpaLlaiTech k JOKYMEHTALMN
c onucaHuem Flask, goctynHoi no agpecy: http.//flask.pocoo.org.
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lMepeknroyaemcss Ha omnaokKy

Onmumu3auus uukaa pedakmupoBarue/ocmanoska/3anyck/nposepka

Celiuac coxpaneHre I3MEHEHHOI'O KOJa SIBJISICTCSI BECKOU IIPUYUHOU JUISI OCTAHOBKH BEO-
HNPHIIOXKEHUS B KOMAaHAHOM CTPOKE U MOCJIEAYIONIETO IIEePE3aIycKa JUIsl IPOBEPKU HOBOTO KOAA. DTOT
LUK PeJaKTHPOBAHNE / OCTAHOBKA / 3aIIyCK / TIPOBEPKA PAOOTAET, HO CIIYCTSI BPEMsI CTAHOBUTCS
YTOMHUTEIBHBIM (OCOGEHHO KOT/IA BBIIIOJIHSIETCS JJINHHASL CEPUS MEJIKUX).

Yro06bI OBBICUTD 3P PEKTUBHOCTD 3TOTO nporecca, Flask mosposieT 3anycTuTh BEG-IPUIIOKEHTE

B pescume omaadxku, B KOTOPOM, IOMUMO IIPOYETro, aBTOMATUUYECKU TIepe3aIycKaeT BeO-TPUIoKeHUe,
KOIJIa 3aMeYaeT, YTO KO/ UBMEHUJICS (OOBIYHO B pe3ybTaTe BHECEHUSI M COXPAHEHUSI UBMEHEHMIT). ITO
CTOUT IOIIPOOOBATH, TAK UTO JABANTE NEPEKTIOUNMCS B PEKUM OTIAJKU, UBMEHUB ITOCIEHIOI0 CTPOKY
B (paiine vsearch4web.py, KaKk IOKa3aHO HIKE.

app.run (debug=True) &—————— llEépekayelue & PeXum omaagiu

Kopx Bamei mporpaMMbl JOKEH CEHYAC BBIMIAJETD BOT TaK.

from flask import Flask, render template
from vsearch import search4letters

app = Flask(__name_ )

@app.route('/"')
def hello() -> str:
return 'Hello world from Flask!'

@app.route('/searchd4', methods=['POST'])
def do_search() -> str:
return str (searchédletters('life, the universe, and everything',6 'eiru,!'))

@app.route('/entry')
def entry page() -> 'html':
return render_ template('entry.html',
the title='Welcome to search4letters on the web!')

app . run (debug=True)

Terieppb MBI TOTOBBI €0 OIPO6OBaTh. OCTAHOBUTE BEO-IIPUIIOKEHUE (B ITOCIeAHUN pa3), Haxas Cirl-C,
1 BHOBbD 3aIlyCTUTE €r0 B KOMAHJHOU CTPOKE, HAXKaB KJIABUIIU 0 cmpeaxoi esepx 1 Enter.

IIpexe yem rokasatb 0ObIYHOE coobdImeHne «Running on http://127..», Flask BeiBeseT Tpu
HOBBIX CTPOKH, COOOIIAIONINE, YTO AKTUBUPOBAH PEXKUM OTIAAKH. BOT 94TO OH BBIBEJ HA KOMIIBIOTEPE.

Tak Flask CoobW,aem, Ymo

$ python3 vsearchdweb.py BEB-NpUAoXeHue sygem
Running on http://127.0.0.1:5000/ (Press CTRL+C to quBmoMamul{
ecku
Restarting with stat - Népe3anyckamcs

< Nocae ujmeHeHud kKoga..

Kpome moro, He secnokolimecs,
ecau NUH-kKog Bawero omAaagUuka
omauYaemcs om Hawero (3mo

HopMaabHo). Mbl amom NuH-kog
ITocne noBTOPHOTO 3a1ycKa ONIPOGyeM BEG-TIPUIOKEHHE €IIle Pa3 ucnoabzosams He sygem

1 IIOCMOTPUM, 9TO U3MEHUJIOCH.

Debugger is active!
Debugger pin code: 228-903-465

* % * *

260 a2naesa 5



MocmpoeHue eeb-npusioxeHus

A

]OOSHaH Noe3AKa

BepHemcs B hopmy BBOAA AaHHbIX, Habpas http://127.0.0.1:5000/entry B bpaysepe:

eae < > " 127.0.01 ¢ | R e

‘[ Bce ewe
o ‘E BBIT AgQuUM
Letters: ;iraeiou XopoWlo.

£

Ownbka «Method Not Allowed» nponana, Ho NpunoXeHue Bce elle paboTaeT He Tak, kak Hago. Bbl
MOXETEe BBECTW Nobyto dpasy B 3Ty hopMy W 3aTeM LenKHYTb Ha kHonke Do it! — Hukakue ownbku

He nosiBATCs. Ho, NnpoaenaB 370 HECKOMbKO pas, Bbl 3aMeTUTE, YTO BCErAa BO3BPALLAETCS OANH U TOT Xe
pe3ynbTaT (kakue bl pasbl 1 ByKBbI Bbl HU NCNOMB30BaNK). HYXHO BbISICHUTL, B YEM NPUYMHA.

127.0.01

{lur. 'e', !'|‘ lil. lrl}

Kyo BBl ppa3y BHl
}\:':' EB': Au, peayAbMam BCETad
oguHakosbil-
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where’s the

Docmyn k dannbim HTML-dopmbl ¢ nomowbio Flask

Be6-npunoxenune 6osbie He Jomaerca ¢ omuodkoit «Method Not Allowed». Ho ono Bcerna
BO3BpAIIAET OJMH U TOT K€ HAOOP CUMBOJIOB: U, ¢, 3anamas, i U r. Ecm 3aIsiHyTb B KOJ,
KOTOPBIH BbIoaHsAETCs, Korga Ha URL /search4 npuxoisat faHHBIE, MOXHO YBUJETD, IIOUEMY
TAK IPOMCXOJMT: 3HAUECHUs phrase U letters secmko 3adanst B Koje (PyHKIUU.

@app.route ('/search4', methods=['POST'])
def do_search() -> str:
return str(searchédletters('life, the universe, and everything', 'eiru,!"))

! /

He BaXHo, Umo Bhl
ssegeme B HTML-
popMY Haw kog BCETQA
ospasa.mbuaa.em xecmko
3agaHHble 3Ho.‘-|e\-lus&.

Hama HTML-opma nocbutaeT JaHHbIE BeG-cepBEPY, HO YTOOBI UTO-TO CAEIATD
C TUMU JJAHHBIMH, HY;KHO U3MEHMUTD KOJ| BEG-TIPUIOKEHUs, OPTaHU30BaB IIPUEM
JIAHHBIX ITePe/| BHITOJTHEHUEM JIOObIX Ollepauil ¢ HUMU.

B cocras Flask BxoauT BCTpOEHHBII O0BEKT request, OTKPBIBAIONMIHII JOCTYIT
K IIepelaHHBIM JaHHBIM. OOBEKT request CoOIep:KUT aTpruodyT-c1oBaph form
¢ narapiMu HTML-¢opwmsl, oripasienHoii 6paysepoum. [Togo6H0 apyrium

croBapaMm B Python, form nogaep:xusaeT Ty e HOTAIMIO € KBaPAaTHBIMHI DaHHkie u3 amoro

CKOOKaMM, KOTOPYIO BBI BIIEPBBIE YBU/IEIH B 1aBe 3. YTOOBI MPOYNTATH JAHHbBIE SAemeHma BBoga gocmynHe
B BE€b-

¢opmbI, MTOMECTUM MM d7IEMEHTA BBOJIa B (DOPME BHYTPh KBAIPaTHBIX CKOOOK. NpuAoXeHuu kak

«réquest.form['phrase’] .

% extends 'base.html' %}
< 127.0.04

{% block body %}

<h2>{{ theftitle }}</h2> i
Welcome to search4letters on the web!

< — v : — [BS

form method='POST' action='/search4 R o0 SLbMIt S Seare requesy:
<table> \
<p>Use this form to submit a search -zvost:</p> |

Phrase:
Cype='TEXT'

<tr><td>Phrase:</td><td><input (name='phrase
width="'60"'></td></tr>
<tr><td>Letters:</td><td><input (hame='letters
value='aeiou'></td></tr>
</table>

<p>When you're ready, click this button:</p>
<p><input value='Do it!' type='SUBMIT'></p>

Letters: | aeiou
o

| \ |
_Mdy, click this button: [
| Doit!

type="TEXT'

</form> .
/=
% endblock %}
A\¥ DaHHbiEe U3 3moro sanemeHma
cenirgrimy. . CP""JAe BBOQCL gocmg’n\-lb\ B BEB-
e Popma. B Haulew npUAoXeHUU Kak «request.
Bes-5pay3Epe: form[letters’]».
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locmpoeHue

Wenoab3oBanue danHbix 3anpoca B Beb-npunoxeHuu

YT06bI BOCIIONIB30BATLCSA OOBEKTOM request, UMIOPTUPYHTE €ro B cTpoke from
flask B Hauase nporpammel. [locie aToro Bbl cMOKeTe HOJYUYUTh JOCTYII K JAHHBIM

u3 request . form, korja 6yaer Hy;kHo. Hamra 1ieib — 3aMEHUTD JK€CTKO 3alaHHble
3Ha4yeHusA B PyHKIUU dO search JaHHBIMU U3 (popMbl. birarogaps aTomy KaxbIii pas,
korga B HTML-¢popmy 6yayT BBOAUTBCS pasHble 3HAUEHMS JUIsl phrase u letters,
BeO-TIPUIOKEHME Oy/leT BO3BPALATh COOTBETCTBYIONUE UM Pa3Hbl€ PE3YIbTaThl.

JlaBaitte BHeceM aTu uamenenust. Haunem ¢ ro6asieHust o0bekTa request B CIIMCOK
nmropta u3 Flask. /lia sTroro namenure nepsyio cTpoky B (paiine vsearchdweb.py,

4YTOOBI OHA BBIIVISIE/IA TAK.
DobaBUAU

from flask import Flask, render template, request «I‘equest»
B Cnucok

. UMNopma.
Ha npegpiaymeii cTpaluiie Mbl y3HaIN, 4TO K roio phrase HTML-

¢ opMBI MOKHO OOpPAaTUTHCA Kak request . form|[ ‘phrase’ ], a JaHHbIE

B oje letters qocTynHbl Kak request . form[ ‘letters’]. JlaBariTe
OTKOppeKTupyeM (pyHKnuio do search u MCIONb3yeM 3TU 3HaUYeHUs (YAaIUB
KECTKO 3a/[aHHbIE CTPOKN).

@app.route('/searchd', methods=['POST'])

pe def do_search() -> str: ~U TpUcBauBaem Co3gaHHbimM

CongaéM gge Hos

hrase = re est.fom['phrase']-\(— NepemeHHbiM gakHbie u
ie... p qu HTML-
nepemeHHb D{letters = request.form['letters'] 3 POPMbL..
return str(searché4letters (phrase, letters))
e —
. Jamem ucnoab3yem 3mu nepeveHHLIe
Aemomamuueckuii nepesanyek & Bbigose «searchiletters>.

Tereps... mpex/jie 4eM BbI CAEIAETE YTO-TO elle (IT0CIe BHECEHUS TPEIIOKEHHDBIX
U3MEHEHUN), coxpaHure ¢ai vsearchd4web . py, 3aTeM epeKII0INTECH

B KOMAH/JHYIO CTPOKY ¥ IOCMOTPHTE, KAKHE COOOIIEHNUS BBIBEJIO BEO-TIPUIOKEHHE.
BoT uTto yBuzsen MblI (BBI JOJGKHBI YBUETh HEUTO ITOJZOOHOE).

$ python3 vsearchdweb.py
* Restarting with stat
* Debugger is active!

Oma

oBH agtuk Flask * Debugger pin code: 228-903-465

. apykua, Ymo 127.0.0.1 - - [23/Nov/2015 22:39:11] "GET /entry HTTP/1.1" 200 -

Qg U3meHuacs 127.0.0.1 - - [23/Nov/2015 22:39:11] "GET /static/hf.css HTTP/1.1" 200 -

v ”ePejgo.ngcmuA\% 127.0.0.1 - - [23/Nov/2015 22:17:58] "POST /search4 HTTP/1.1" 200 -
BEs-NpUaoxkeHue, * Detected change in 'vsearch4web.py', reloading

OyeHs ygosHo, \/ * Restarting with stat

Npagga? * Debugger is active!

* Debugger pin code: 228-903-465

He manukyiiTe, ecii BbI yBUJIEIN YTO-TO Jipyroe. ABTOMAaTHUUY€ECKHUI IIepe3aIrycK
IPOMCXOJNT, TOTBKO €CTM U3MEHEHUS B KOJIE ABJISIOTCA KOPPEKTHRIMA. Ecim xox
COAEPIKUT OIMNOKH, BEG-IIPUIOKEHHIE 3aBEPUINTCS U BEPHET YIIPABICHIE KOMAH/HOM
crpoke. YTo6bI BO30GHOBUTH PabOTY, NCIPABLETE ONIMOKH U 3aITyCTUTE BEO-
IPUJIOKEHNE BPYYHYIO (Ha)kaTHeM KIaBUIII CO cmpenxoti esepx 1 Enter).
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Tenepb pa6omaem sy4we

]ooéﬂaﬂ NoeBAKA

Tenepb, koraa Hawe Be6-NpunoxeHue NpuHUMaEeT (1 obpabatbiBaeT) AaHHble M3 HTML-hopMbl, Mbl
MOXeM nepefaBaTh eMy pasnuyHble dpasbl U OyKBbI, U OHO JOIKHO paboTaTh NPaBUbLHO.

[ >4 @ d 127.001 v ’ th i a .
\_ Ppaza cogepxum sce

Yka3aHHbie sykskl, Kpome
ogHoll.

E {o','e, ', '’}

il < >l o | 127.0.0: ] | ﬁ‘ a

{7
- \_ B nepegaHHol cppajze

npucymcmeyem moabko
BBKBQ_ «y».

U<[>B m

set()

\, 3anoMHume: nycmoe MHoXecmeo

BHITASQUM Kak «set()», amo ozHaYaem,
ymo HU ogHa_ u,3 BBKB «M», «N», <O,
«p» U «q» He pcmpeyaemcs Bo ppaje-

127.0.01 ¢ ) =N

hitch-hiker

Phrase:




locmpoeHue

Buigodum pesyabmam g sude HTML

Ha panHbIil MOMEHT Halle Be6-TIPUJIOKEHNE CIPABIAETCS CO CBOUMU (DYHKIMSAMU: TI000M
BeO-Opay3ep MOXKeT IepeJaTb KOMOMHAIMIO (ppasa,/OyKBbl, a BeO-IIPUIOKEHUE BBI3OBET
searchd4letters OT HalleTO UMEHM U BepHET pe3yabTaT. OHAKO 3TOT pe3y/IbTaT Ha CaMOM
nene He apiasierca HTML-cTpanndkoil — 3To IpOCTble TEKCTOBbIE JAHHbIE, BO3BpaliaeMble
OXUAAOIEMY Opay3epy (KOTOPBIH OTOOPaKAET UX Ha dKpaHe).

BCHOMHI/IM, Y9TO MbI PCOBAJIM Ha CaJI(bCTKC paHee B 3TOU miase. BOoT 4To MbI HaJa€AINCb
IIOJIYyIHTbD.

9ma Yacmb BbiNoAHEHa. WasaoH «entry.
html» cojgaem npumepHo makyo popmMy: Here o yor B

You Submitted the 'Following data:

S :
Welcome to searchiletter Phrase:  hisch_hiner

on the Webl! Letters:  aeioy

Use this form to submit a search

request;
S
Letters: @:)

click this button:

When “hitch-hiker™ |
o er” is
for aeiou”, the f‘ouI g i

are returned: ouwing results

e ")

When youTe ready,

= 1 ]

cgeaamk. Tloka mbi BbIBOgUM
Pe3yabmam s BUgE
NpoCmoro meKkcma.

H3ydaa Texnosoruio ma6g0HOB Jinja2, mbl npeactasuan gsa HTML-
mab6sioHa. [lepsorii, entry.html, npeaHasHaueH Ui CO3AaHUsA (DOPMBI.
Bropoii, results.html, — a1 oToOpaskeHus pe3yasraTos. Jasaiite
HCIOJIb3YEM €ro U IOMECTUM HalllU TEKCTOBbIE JaHHble B pasMeTky HTML.

dMe HE

Dynbxer BoTPoCH

L]
B ° MoxHo nu ucnonb3oBath Jinja2 fns BKNIOYEHNUS TEKCTOBbLIX AaHHbLIX B WabGnoH gpyroro gopmara, otnuyHoro ot HTML?

e
O ® [a. Jinja2 — 310 MexaH13M 06paboTKM TEKCTOBbIX LAGNOHOB, KOTOPLIA MOXHO UCMOMNb30BaTL ANs pasHbIX Lenen. OgHako Yalle
BCEr0 OH NMpUMeHsieTca B paspaboTke BE6-NPOEKTOB (Tak Kak BXoauT B cocTaB Flask), HO HUYTO He MeLlaeT UCMoNb3oBaTh ero ¢ ApyriMu
TEKCTOBbLIMM AaHHBIMU, ECIIN 3TO IENCTBUTENBHO HYXXHO.
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Ewe o0uH wabrioH

Buluuchenue HyXHbIX Ham DaHHbBIX

JlaBaiiTe HamOMHUM cebe copepkuMoe mabdaoHa results.html, kak OH ObLT

MPEICTABJICH B 3Toi miase. PasmeTrka zwm]inja? BblJI€JIEHA. B
oM «results.htm(s,

{% extends 'base.html' %} éﬁ(/

{% block body %}

<h2>{{ the title }}</h2>

<p>You submitted the following data:</p>

<table>

<tr><td>Phrase:</td><td>{{ the phrase }}</td></tr>
<tr><td>Letters:</td><td>{{ the letters }}</td></tr>
</table>

<p>When "{{the phrase }}" is search for "{{ the letters }}", the following
results are returned:</p>

<h3>{{ the results }}</h3>

{% endblock %}

Br1esrenHble nMeHa B IBOMHBIX (PUIYPHBIX CKOOKAX — 3TO IepeMeHHbIE Jinja2,
KOTOPbIE IIPUHUMAIOT CBOU 3HAYEHUS U3 COOTBETCTBYIOUIMX II€PEMEHHDIX

B Kogie Ha Python. Bor ati nepemennrie: the title, the phrase, the
letters mthe results. BamisgauTe eme pas Ha pyHknmio do_search
(HMKE), B KOTOPYIO MBI cCOOMpaeMcs 106aBuTh oTobpaxenne HTML-ma61oHa,
IPUBEJEHHOrO BbIle. PYHKIUSA YKe COAEPKUT JABE U3 YEThIPEX IIEPEMEHHBIX,
HEOOXOJUMBIX JIJIsl OTOOpaKEHM MaGJ0HA (JUI IPOCTOTBI MBI CIIOIb30BaIN
B kojie Python Takue e nmena nepeMeHHbIX, Kak B mab/oHe Jinja2).

Dea U3 Yembipex

Hgﬂd“ﬂx Y“M @app.route('/search4', methods=['POST'])
3H¢quuu' def do_search() -> str:

phrase = request.form['phrase']

letters = request.form['letters']

return str (searchédletters (phrase, letters))

YToO6bI OIIpeeIUTh OCTAIbHBIE JBA APTYMEHTA mMabuoHa (the titlemthe
results), MBI JOJIKHBI CO3JATh B (DyHKIIUU COOTBETCTBYIOIIUE IIEPEMEHHbIE
U IIPUCBOUTD UM 3HAYECHUS.

Mzl MOXEM IPUCBOUTD IIEPEMEHHON the title cTpoky «Here are

your results:» («Bamm pesyJbTaTH:»), IEPEMEHHON the results —
pesyabTaT BbI3oBa search4letters, a 3aTem nepejiaTh B adJoH results.
html Bce yeTbIpe IepEMEHHbIE KAK APIYMEHTDL.
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locmpoeHue

111abnoOHHbIE MATHUTUKU

ABTOpPbI KHUTW COBpanncb BMecTe 1, OCHOBbIBAACb Ha TpeboBaHUAX

K 06HOBNEHHOW QyHKUMM dO _search, U3NOXEeHHbIX B KOHLE NpeAablayLe
CTpaHuubl, Hanucanu Tpebyembiii kog. Cnepgya NCTUHHOMY cTuno Head

First, oHM caenanu 370 C NOMOLLbIO MAarHUTUKOB C KOAOM... U XONOAUIIbHMKA
(nyuwwe He cnpawwBainTe). Bo Bpema npa3fgHOBaHUA OHY HACTONbKO
pa3oLwnmncb, YTo pedakmop cepuu Bpe3asica B XONOAUNbHUK (OH Nen necHio
npo nueo). I BOT — ceiyac MarHUTUKN BanAloTCA Ha nony. Bawa 3agaya —
NMOMeCTUTb X Ha CBOM MecTa.

from flask import Flask, render template, request
from vsearch import searchédletters

app = Flask( name )

@app.route('/")

def hello() -> str: BepHume
return 'Hello world from Flask!' MarHumuku
€ KogoM Ha mecma,
@app.route ('/searchd4', methods=['POST']) ommMeYeHHkie

NYHKMUpHoL
def do search() -> : / AUHUE

phrase = request.form['phrase']
letters = request.form['letters']

@app.route ('/entry')
def entry page() -> 'html':
return render template('entry.html',
the title='Welcome to searchéd4letters on the web!')

app.run (debug=True)

’ the_letters=1etters, .

str (searchdletters (phrase, letters))

Imo MarHumuku, @ B the_results=results,
c komopbiMU ——\ : @
BaM Tpegcmoum the phrase=phrase, the_title=t1tle,

i j 'Here are your results:'
render_template ('results.html' ,
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Bce MmazHUMBI paccmaeJsieHbl o Mmecmam

(os2 Pewenue wabaoHHLIX MAaTHUTUKOB
Ay

,_/-———-ﬂ 3ameTuB, YTO B ByayLiem Hafo CleduTb 3a NOTPebneHnemM NMBa peakTopom
cepwvu, Bbl NPUCTYNWN K 3afjave pacCTaHOBKU MarHWTUKOB, YTO6Gbl BOCCTAHOBUTb

O6HOBHEHHyIO d)yHKLl,VIIO do_search. Bawa 3agaya — nomecTuTb MarHUTUKK
Ha CBOW mMmeCTa.

——
BoT K yemy npunm Mbl, Korga pewnnm 3agady.

from flask import Flask, render template, request
from vsearch import searchdletters

app = Flask(_name )

VljmeHume aHHomauuio, Ymaobhl
@app.route('/") CooBUUMb, YMo 3Ma cpyHKUUS
def hello() -> str: menepb BojEpaiaem HTML,
return 'Hello world from Flask!' a He obbiuHyo mekcmoBYo

cmpoky (kak B npegpigyuiel

Copgaume @app.route ('/search4', methods=['POST']) BEpCUU Kogd-)-
nepemeHHyo ; ;
def do_search() -> html 3
]

Python
u Hazosume phrase = request.form|['phrase' ~NpUCBolme
ee «title».. letters = request.form['letters']

«title» CmPOkg.

'"Here are your results:' .€/_
/% m = str (search4letters (phrase, letters))

Co3gailime ,,,npuceoﬂme

gpyryo return render_ template('results.html', «results»
nepemeHHyo e gAme-m BbI3OBA
C umeHem the_phrase=phrase, «sé;o,rchlkletters».
«results»..

the_letters=letters,

the_title=title,
Nugaem
3mom :1‘;51‘:::\5;3(3)(9 the results=results,
3\-[0.\16 (OF

XapakmepHbiM gag

TYMEHMOB. ! 9

o (]:lf 3PYBMe 3akphims kpyraye _/\ Jinja2 cnocosom gakHye
OBKU B koHye Bbl3oBa qpyHkyuy, :3P2P0Tpo_MMH°r° koga

) gd-IOmCSI B WabAoH.

<—.Ckume Kd.)kgg.o
nepemeHHglo
c Coomsemcmayiowyum
aprymedmom. Takum

Omobpa.3ume WwabaoH
«results.ntmi». ToMHUmE:

@app.route ('/entry")
def entry page() -> 'html':
return render template('entry.html',
the title='Welcome to searchdletters on the web!')

app.run (debug=True)
TCHCpb, Korga BC€ MarHuUTHKH C KOAJOM BCpHy.III/ICb Ha Me€CTa, BHECUTE 3TU
M3MEHEHUs B CBOIO KONUIO vsearch4web.py. Yoeaurecs, 4To COXpaHIIN

(paiin, aro6n! Flask aBTOMaTHYecKku repesarpysm Be6-TIpIUIOKEHNE.
Tenepb MBI TOTOBEI K JPYTOU IPOBEPKE.
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MocmpoeHue eeb-npusioxeHus

— ”]DogHaH NoeBAKa

[aBaiite NpoBepyM HOBYHO BEPCYIO HALLErO BEO-NPUNOXEHNS, UCMIONb3YS TE Xe NpUMepbl, YTO Obinn paHee
B rnaBe. 3ameTbTe, yTo Flask nepesanyctun Beb-npunoxeHue B TOT MOMEHT, KOTA@ Bbl COXPaHWIM CBOW KOL.

127.0.01

Letters: = aeiou Phrase: ;iThIs is a test of the postlng cipialztrliityr

Letters: ‘ aejou

Phras_e:_Lllfe, _';he_ynlvgrsg, and __gverymir_ig

Letters: xyz

127.0.01

Phrase: | hitch-hiker

Letters: | mnopq

Cel‘l‘-ld.c Mbl BU-QU.M, Umo

BBOg u BblBog Bberﬂ'g&Tm
Xopoulo.
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He6onbwoe

Nocnedrue wmpuxu

Eme pas pamianem Ha kKoJi B vsearch4web. py. Hajeemcs, uro cefiuac on Bam
nousteH. OuH HEGOIbIION CUHTAKCUYECKUI 3JIEMEHT, KOTOPBIHM YacTo myTaeT
IPOrpaMMUCTOB, Tepexoamux k Python, — aTo Brmouenne 3apepmaloneit
3alATON B BBI3OB render template. BoJbMMHCTBO IPOrpaMMUCTOB YyBCTBYIOT,
YTO TaKOE HEJIOIYCTUMO U JIOJKHO BbI3BATh CUHTAKCHYECKyIo omuoky. M xora Takoe
BBLINISJIUT CTPaHHO (oHayany), Python fomyckaeT sTo — xXoTa u He TpedyeT, — Tak
YTO BBI MOKeTe 6€30I1aCHO IIPOJIOJIKATD U He 6€CITOKOUTHLCS 00 3TOM.

from flask import Flask, render template, request
from vsearch import searché4letters

app = Flask(__name )

@app.route('/")
def hello() -> str:
return 'Hello world from Flask!'

@Qapp.route('/searchd', methods=['POST'])
def do_search() -> 'html':
phrase = request.form['phrase']
letters = request.form['letters']
title = 'Here are your results:'
results = str(searchédletters (phrase, letters))

return render_ template('results.html',
the title=title,
the phrase=phrase,

DonoAHumeAbHd.S{ 3angmag
B&rAagum Heckoabko
CmpaHHo, Ho Npu. 3mom

the letters=letters,

Cos€plieHHo ymecmHa
the_results=results,)

(xomi ee moxHo

onycmums) y, Coraacyemcy

@app.route('/entry') C CUHMakcucom Python

def entry page() -> 'html':
return render template('entry.html',
the_title='Welcome to searchd4letters on the web!')

app . run (debug=True)

drta Bepcus BebG-puioxkenus noggepxusaer Tpu URL: /, /searchdn /

entry. HexoTopble 13 HUX NOSBUINCDH B IEPBOM BEPCUM BEO-TIPUIOKEHUS,
cozzanHoro B Hauase masbl. Ceituac URL /mokaspiBaeT pyskeCTBEHHOE, XOTS
un 6ecnosesnoe coobmenune «Hello world from Flask!».

Mp1 morn 651 yramuth 3ToT URL 11 acconumnposannyio ¢ HuM gyHKImo hello
13 KOJIa (ITIOCKOJIbKY MBI B HUX OOJIbINE HE HYKAA€MCS), HO TOT/Ia MBI OyeM
nosydars omu6ky 404 «Not Found» B mo6oM Be6-6paysepe, 06paTuBIIEMCs

K Hamemy Be6-ipuaoxennio 1o aapecy URL /, koTopslii siBisseTCs apecom
URL 1o yMor9asuio /it 60IbITNHCTBA BEO-TIPUIOXKEHNA 1 Be6-caiiTos. Jlns
YCTPaHEHUsI 3TOTO JJOCATHOTO COOBIIEHMS 00 OMMOKE JaBANTE MOIPOCUM
Flask nepeaspecosbiBaTh o6bie 3anpockl ¢ URL /ma URL /entry. Jna

3TOr'0 Mbl U3MEHUM dpyHKumo hello Tak, 4TOOBLI OHA BO3Bpalaa KOMaHIy
IepEeHANPABJICHUS JI0O0MYy Beb-Opaysepy, oopartusmemycs k URL /,
daxrrueckn nojacrasisas URL /entry B mo6bIe 3a1pockl K ajgpecy /.
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lMocmpoeHue 8eb6-npunoxeHus

Nepenanpasaenue dnst yempaneHus HexenameabHbIX OwuboK

YT06bI BOCIIONIB30BATLCSI BO3MOKHOCTRIO IlepeHanpasieHus us ppeitmsopka Flask,
nob6asbre redirect B crucok umnopra from flask (B Havale IpOrpaMMBbl),

Dobasbme
a 3aTeM U3MEHUTE KO/, q)YHKI_II/II/I hello, Kak IMOKa3aHO HUXKE. .
«redirect»
B Cnucok
from flask import Flask, render_template, request, redirect UMnopma.

from vsearch import search4letters

Omkoppekmupyiime aHHomayuio, Ymoskl ScHo

app = Flask(__name )
onpegeaumk, Ymo sygem sozspaieHo 3mof

Rapp.route (' /") q)gHKU,ueﬂ. TIoMHU.me: kogbl cocmosHug HTTP
def hello() -> '302': B guana3oHe 300-399 — smo nepeHanpas
- AC
return redirect('/entry') U kog 302 Flask oMNpasum BPGEEePg de;: qu}:_u;’

BbiI3oBa. «redirect s,

Ocma.abHol N ]
BhigoB cpyHkuuu «redirect» coobllae

kog €3 — -
e spayzepy Ymo HyXHo 3anpoc
aasmepHamusHbIl URL (B HaweM

c AB‘-‘ld.e «/ entrg») .

9T0 HEGOIBIIOE N3MEHEHUE TAPAHTUPYET, YTO IOJb30BATEIN HAIIETO Beo- 3anpoc sbia

npunoxenns ysunat HTML-¢popmy npu oopamenun x URL /entry nmm /. B"":°A”9H Ha URL «/
en 1‘9» u OEPd-Eomq.H

Brecure n3aMeHEHUsI, COXpAHUTE KO (3TO BBI30BET aBTOMATHYIECKUIM He3zamegaumeakHo.
IepesarycK) U IOIpoOyiTe BBECTH B CBOEM Opay3epe KKAbIA U3 3TUX Ospamume sHumaHue
URL. B o6oux ciaydasx pomkHa nossiasteess HTML-popma. Barsaure Ha Kog cocmosHus 200

(U BcnoMHume, Ymo Kogki
200-299 CoobW,aliom

ob ycnexe: Ccepeep NoAyYuA,
NoHIA u Obpabomaa

Ha COO6HICHI/IH, KOTOpbI€ BBIBOAUT BC6'HpI/UIO>KCHI/I€ B KOMaH/THOH CTpOKe.
Brr mokeTe YBUJAETDb HEYTO ITOXOKEEC HA 9TO!:

* Detected change in 'vsearch4web.py', reloading kaueHmekud 3d-nPoC}.
— * Restarting with stat
* Debugger is active!
Bui coxpaHuau * Debugger pin code: 228-903-465
Kog, no3momy 127.0.0.1 - - [24/Nov/2015 16:54:13] "GET /entry HTTP/1.1" 200 -
Flask 127.0.0.1 - - [24/Nov/2015 16:56:43] "GET / HTTP/1.1" 302 - }
nepe3o.ngchA 127.0.0.1 - - [24/Nov/2015 16:56:44] "GET /entry HTTP/1.1" 200 -
palue BEH—
n-Pu,Ao)\(.eHU.e. no quuB 3O.nP°C Ha URL «/ », Bes—anLAo)KeHU.e OmBe“‘ld-em

nepeHanpasaeHuew, Bo3spalial kog 302, a 3amem Bes-
spay3ep nochiaaem gpyrol 3anpoc Ha URL «/entry»,
Komophill ycnewHo obpasambisaemcs ses-npqueruggO
(ewe pa3 ospamume BHuMaHue Ha kog cocmosHus 200).

CrpaTernyecku IpueM ¢ epeHarpaBJIeHIeM paboTaeT, HO OH BICUYET
HAIIPACHBIM PACXO0/ CUCTEMHBIX pecypcoB — oauH 3anpoc Ha URL /
BBUIMBAETCS B J[BA 3aIIpOCa (KEIINPOBAHUE HA CTOPOHE KIMEHTA MOXKET
IIOMOYb, HO 3TO BCE PaBHO He oNTUMaIbHO). Eciu 661 Tobko Flask mor xak-
TO CBSA3ATD C 3a/laHHOU pyHknuent Heckonbko URL, addexTunro yeTpansas
HEOOXO/IMMOCTD B IIEPEHAIIPABIEHNN BOOOIIE. DTO OBIIO OBI 3J0POBO, BEPHO?
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Bosibwe HUKakux rnepeHanpasrneHul

@yukuuu mozym obeayxusamb muoxecmeo URL

Jlerko porajaTbcs, Kyla Mbl KIOHUM, HE TaK JIA?

OxaspiBaercs, Flask moxeT acconmnupoBats ¢ oxHOM pyHKnmei Heckoabko URL,
YTO MO3BOJISIET N30ABUTHCS OT IIEPEHANPABIEHUN, TOKA3aHHBIX Ha IPE/IbIyIei
crpanunie. Korma ¢ gpynknmeii ceazano neckoabko URL, Flask mpoBepsieT KaskabIit
U3 HUX U, HAWIsd COOTBETCTBUE, BHI3bIBAET cpyHKL[I/IIO.

Hcronbp3oBaTh Takylo Bo3MOKHOCTD Flask coscem ne Tpyano. s Havana yraaure
redirect u3 ciucka mmnopra from flask B Hadaie IpOrpaMMBbl; MbI 6oJiee

He HyXJaeMcs B 3TOI (PyHKIIUM, TO3TOMY He Oy/ieM UMIIOPTUPOBATH KO/, KOTOPBIHA
He coOMpaeMcs UCIOIb30BaTh. Jlajnee, NCIONb3yd PeAakToOp, BLIPEKBTE CTPOKY KOJa
@app.route (/') mBCTaBBTE €€ Iepe] CTPOKOIl @app . route (‘/entry’) Ommxe
K KOHITy (paiina. Hakoner, yraniure gBe CTPOKU KOJa, COCTABJIAIONNE (DYHKITHIO
hello, moTomy 4TO BEG-IPUIOKEHHE Oolee HE HYK/AETCS B HEM.

IToce aTux n3MeHeHu KO/J[ HpOI‘paMMbI JOJIZKEH BBIIVIAJAETD TaK.

from flask import Flask, render template, request

from vsearch import searché4letters o s vo oo
umno'pmuposo.mb cngKU,UJo

«redirect», noamomy Mbl

@app.route('/searchd', methods=['POST']) QQO-AU-AU' ee uj cnucka
def do_search() -> 'html': umMnopma.

phrase = request.form['phrase']

letters = request.form['letters']

title = 'Here are your results:'

results = str(searchdletters (phrase, letters))

return render_template('results.html',

app = Flask(__name_ )

PyHkuus «hello» the title=title,
makXe BhlAac the _phrase=phrase,
gga.AeHd.. the_letters=letters,

the_results=results,)

app.route('/') < PyHkUUg «entrg_po.ge»
Qapp.route('/entry') menepb ceijaHa ¢ gsyms URL.
def entry page() -> 'html':

return render_template('entry.html',

the_title='Welcome to search4letters on the web!')

app. run (debug=True)

CoXpaHUB 3TOT KOJ, (4TO BBI3OBET IIEPE3AIYCK), MBI CMOXEM IIPOBEPUTH HOBYIO
¢ynxnmonansHOCTL. Ecin BBecTn B 6paysepe URL /, mossurca HTML-popwma.
CoO0O0IEeHNsT O COCTOSIHUU BEG-TIPUIOKECHUS TOATBEPIKAAIOT, 4TO 06padboTKa /

Kak BCerga, HoBag
BBITIOJIHAETCS B OJTHOM 3aIIPOCE, a HE B JIBYX (KaK B IPEABIIYIIEM CJIydae).

daBMoMamuYecku

* Detected change in 'vsearch4web.py', reloading nePe3d-n5Ckaemcg‘
* Restarting with stat L/
*

Debugger is active!

* Debugger pin code: 228-903-465 OguH 3anpoc, oguH
127.0.0.1 - - [24/Nov/2015 16:59:10] "GET / HTTP/1.1" 200 - = smpem. Tak-Mo
AyHwe ®
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HOBMOPUM, Umo Mbl Y3Haau

lMocmpoeHue

Ha npeapytynux 40 cTpanuiax Mbl 3aHUMATICh CO3JIAHUEM

HEOOJIBIIOTO BEO-TIPUIOKEHU, KOTOPOE OTKPBIBAET JOCTYN K (DyHKIIMHI
searchd4letters us BcemupHoil mayTuHbI (IIPU IOMOIIU IIPOCTOTO
JABYXCTPaHUYHOTO caiita). Ceiiyac BeO-IPUIOKEHUE BBITOTHAETCS
JIOKAJIbHO Ha BaneM KommnbioTepe. CKOPO Mbl pacCKayKeM, KaK pasBepHYTh
BeO-TIPUIOKEHME B OOJIaKe, a cefiyac HOBTOPUM TO, YTO HAM U3BECTHO.

% KOHTPONbHbIN CIIUCOK

Bbl y3Hanu o Python Package Index

(PyPIl) — LeHTpan13oBaHHOM XpaHumunLye
CTOPOHHUX Mogynen ans Python. Mpn Hanuumm
MOAKMIOYEHNS K VIHTEpHETY Bbl MOXeTe
aBTOMATMYeCKM yCTaHaBNWBaTb NakKeThbl

13 PyPl, ncnonb3ys pip.

Vicnonb3oBanu pip ANs yCTaHOBKM MUKPO-
Beb-ppenimBopka Flask, Ha ocHoBe koToporo
3aTeM NnocTpouny BEG-NPUNOXeHNS.

3HaueHne name  (MopgepxvBaemoe
WHTEPNPeTaToPOM) ONPEeAENnseT Tekyllee
aKTUBHOE MPOCTPaHCTBO UMEH (noapobHee
00 aTom panee).

CumBon @ neped UMeHeM (yHKLmMM
OnpefenseT ee kak aekoparop. [lekopatopsbl
Mo3BONSIOT U3MEHUTL NOBELEHNE
CyLLECTBYIOLLEN (PYHKLMN, HE BHOCS
13MEeHeHUs B ee KoA. B BeG-npunoxeHnn Bbl
1cnonb3oBanu ekopatop Gapp . route
13 Flask ans cesisbieaHust URL ¢ chyHKLMsIMM
Python. ®yHKLMIO MOXHO fekopupoBaTh
HECKOMbKO pa3 (kak noka3aHo B npumepe

C PyHKUMe do search).

Bbl Hayuunnck 1cnosb3oBaTh MexaHu3m
TEKCTOBbIX LWabnoHoB Jinja2 4515 oTobpaxeHuns
HTML-cTpaHuL, BHyTpY BEB-NPUNOXEHUS.

W amo Bce, umo ecmb B amoii 2nage?

Eciu BbI cunTaere, yTo B 3TOH IVIaBe HE TaK YK MHOTO HOBOT'O, TO BbI ITPABHI.
OpnHoli 13 1esieil 3ToMH IMaBbl ObUIO MOKA3aTh, KAaK MaJIo CTPOK Koaa Ha Python
HYKHO, YTOOBI CO3/[aTh YTO-TO JJOBOJILHO IOJIE3HOE B BEO, XOTA ¥ BO MHOTOM
6saarogaps gpeiimBopky Flask. Mcnonbp3oBanne TeXHOIOIUHN IAGIOHOB
TaK’Ke I0JIE3HO U MO3BOJIAET JAep:KaTh KoJ Ha Python (soruky) otaensno

ot HTML-cTpanndex (I10/1630BaTEIbCKOTO HHTEPElica) BeO-IPUIOKECHUS.

Pacmpurs BeG-IpriioKeHue, 9TOObI OHO JIEJIAI0 OOJIbIIE, HE COCTABUT
GOJIBIIOTO TpyAa. PaKkTHUUECKU BBI MOIJIN Obl IIpUBJIEYb IOHOTO BYHJAEPKUH/IA
s cos3fanusg HTML-cTpanul, a caMu coCpelOTOUYUTHCA Ha HAITMCAHUM KOJIA
Ha Python, cBassiBaromeM Bce BMecTe. [1o Mepe pocra BeG-IpHIoKeHus
TaKo€ pasjieJIeHne 0OSI3aHHOCTEH HAUMHAET OKYIIaThCs. Bbl 3aHnMaeTech
KogzioM Ha Python (kak mporpaMMucT nmpoexra), a Ball ByH/IEe pKIH]]
KoHneHTpupyeTcs Ha paamerke HTML (mockosnbKy aT0 ero KopoHHAst
o6usacth). Koneuno, Bel 06a JOJDKHBI HEMHOTO 3HATH O MaGJIOHAX Jinja2,

HO 3TO HE OUYEHBL-TO U CJIOKHO?
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Hado nrbums pythonanywhere

NodzomoBka Beb-npunoxerus k pazBepmbiBaHuto B 06AaKe

Teneps, kora BE6-IPUIIOKEHIE TOTOBO ¥ pAGOTAET HA JIOKAJILHOM KOMITBIOTEPE COTJIACHO
HICXO/IHBIM TPEOOBAHMAM, IIOPA IOAYMATh O €I'0 Pa3BE€PTLIBAHMH JJISl NCIIOJb30BAHUS T POKOMA
ayruropueii. EcTb Macca BO3MOXKHOCTEH B BIJI€ GOJIBINOTO KOJINYECTBA PA3IMYHbIX IIPE/IOKEHUN
10 OKA3aHUIO YCJIYT BEG-XOCTUHTA ¢ ojiep:kkoii Python. OHO 13 mony s pHBIX TIPeIOKEHII —
ycayra PythonAnywhere xoctunra B o61ake Ha AWS. M1 B aabopamopuu Head First Bbioupaem ee.

ITogo6HO GOMBIIMHCTBY pENIEHN 00JAYHOTO XOCTUHTA, CIy:KO6a PythonAnywhere npeamnounTaer
aBTOMATUYECKU YIIPABJIATDH 3aITyCKOM BeO-TIpuaoxkeHus. s Bac 3To o3HavaeT, 9to PythonAnywhere
6epeT Ha ce6I OTBETCTBEHHOCTD 32 BBI3OB app . run () OT BAIIETO UMEHH, TO €CTh BaM OOJIbIIe

HE€ HAJ10 BbI3bIBATH app . run ( ) B KOJI€E. (I)aKTHqCCKH, €CJIN BBI ITOIIBITAETECH BBIIIOJTHUTD STy CTpOKy
Koja, PythonAnywhere npocTO OTKAKETCS 3aITyCKATh BEO-TIPUIOKEHHE.

Camoe rpocToe peneHue 3Toi MpodIeMbl — YAATUTH IOCIEHIOI CTPOKY KOJla U3 Balero ¢aiiia
neped pazpepThiBaHUEM B oOaake. [Ipuem geiicTBUTEILHO paboOTAET, HO 3TO O3HAYAET, YTO BAM
HPHUAETCSI BEPHYTb CTPOKY OOPATHO, KOTa IIOHAJOOUTCS 3aIyCTUTD BEO-IIPUIOKEHUE JIOKATBHO.
Ecyii BpI InmeTe 1 nposepsieTe HOBBIN KOJ|, TO JOJDKHBI JIEJIATh 3TO HA JIOKATbHOM KOMIIbIOTEpE
(ae B PythonAnywhere), Tax kak 00JIAKO UCIIOJIB3YETCS TOIBKO JUISl Pa3BEPTBIBAHUS, A HE JJIS
paspaboTku. Kpome Toro, npuem ¢ yrajieHrueM 1po6IeMHOM CTPOKU BBIHYK/IAET IOJJI€PAKUBATD
ABE BEPCUH OJHOTO BEO-TIPIIOKEHHS — OJHY C 3TOU CTPOKOI KoJia 1 Apyryio 6e3 Hee. B obmewm,
3TO HE CAMOE€ yJauHOE pENIeHne, KOTOPOE K TOMY XK€ YCJIOKHAET yIpaBIeHNe NCXOTHBIM KOJOM

C yBEJIMUEHUEM U3MECHECHUI.

boL10 GBI HETIOXO, €C/IN GBI CYIECTBOBA CIIOCOO BBIGOPOYHOTO BBIITOJTHEHUS KOJA B 3aBUCUMOCTHU
OT MeCTa 3aIycKa BeO-IPIIOKEHN: Ha JJOKAJTbHOM KOMITBIOTEPE WU YJAJIEHHO, TOJ| YIIPABICHUEM
PythonAnywhere...

4 BUAEN yXaCHO MHOIO Nporpamm Ha Python
B CETU, U MHOTUE U3 HUX COAepXanu

B KOHLIe 6J10K KOAA, HAYUHABLUUIACA C UHCTPYKLIMK:
if name == ' main_ ’: 370 MoxeT
HaM Yem-TO NOMOYL?

Ada, 3To oTNMYHOoEe npeanoXXeHue.

ITa KOHKPETHAS CTPOKA KOJIA UCNOABIYEMCA
BO MHOTHX nporpammax Ha Python

U IPOBEPSET, OBbLI JIU 3aIyIIeH 3TOT (haiin
KaK CaMOCTOsATEIbHAs IporpamMma. YToos!
IOHATDH, KaK OHA MOJKET IIPUTOAUTDHCA

(1 Kak ee UCIOIB30BATH ¢ PythonAnywhere),
pasdbepeMcs, 4TO OHa JeIAeT U Kak paboTaer.

L
@
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lMocmpoeHue 8eb6-npunoxeHus

[lepemennad _name._ nen Ayniopt

YTOObI TOHATH CYTh TPOTPAMMHOM KOHCTPYKIIUM, IPEJIOKEHHOM B KOHIIE IpeAbI Iyl
CTPAHUIIBI, PACCMOTPUM MUICHBKYIO IIporpamMmy dunder . py, KOTOpas €€ UCIOJIb3YeT.
IIporpamma U3 Tpex CTPOK HAUMHAETCA C BBIBOJIA COOOIEHNUS, COJEPKAIETO Ha3BAHME
TEKYIIEro aKTUBHOTO IPOCTPAHCTBA UMEH, KOTOPOE XPAHUTCSA B IEPEMEHHOM  name .
3arem UHCTPyKIUs 1f IpoBepaeT paBeHCTBO 3HAUEHUsA _name  CTpoke ' main 7
U, €CJIM YCJIOBUE BBIIMOTHAETCH, BLIBOJUT APYTrO€ COOOIIEHNE, TOATBEPKAAIOIEe
3Ha4YeHHE name  (TO €CTb BBIIOJHAETCSH TE€JO MHCTPYKIuM 1f):

Kog TpoTpaMMS  _, Print('We start off in:', _name ) & fumogun raeiue
«dunder;py> — Bce i name == '_main_ ':

«__Name__ »,

“print ('And end up in:' name
s P ( p , __name_ )
BhiBogum 3HateHue
C nomompio csoero pegakropa (mm IDLE) cospaiite «__Name__», ecau
(paiin dunder. py, 3anycTUTE IPOrpaMMy U3 KOMaHIHOM oHo pasHo cmpoke
CTPOKH U IOCMOTPHUTE, YTO cayunuTcst. Eciu Bb «__main__»-

paboraete B Windows, nconb3yiiTe KOMaHsy:

C:\> py -3 dunder.py

Ecisn BbI paboraere B Linux umu Mac OS X, ncionb3yiiTe KOMaHLy:

$ python3 dunder.py

HesaBucumo oT onepaoHHOM CUCTeMBI, IporpaMma dunder . py — npu
HenocpeaCm@eHHOM BBIIIOJTHEHMHM — BbBIBEJET HA QKPaH: K
OT'gd Nporpamma
We start off in: _ main _ — BbinoAHgemcy
And end up in: _ main _ } HenocpegcmBeHHo, Ha 3kpaHe
MOSBASEMCS BbIBOG oM oBoUX
IToka Bce XopomIo. BhI30BoB «print.».

Tenepb HOCMOTPUM, UTO CIYUUTCS, €CJIU UMIOPTHPOBATH (hailn dunder . py (KOTOPBIi
MaKice ABISIETCS MOJYJIEM) B KOMAHAHOI CTPOKe >>>. MbI 371eCh IMOKa)eM BbIBOJ B Linux,/
Mac OS X. Urobbl caenath TO ke camoe B Windows, 3amennte python3 (Hmxke) Ha py —3:

$ python3

Python 3.5.1

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

>>> import dunder

We start off in: dunder <« ﬂoCMom'pU.me Ha 3mo
cmpoka (o He gse),
name__» BblAO 30.nuca.\-lo 3Ho.‘-IeHU.e

omeemcmsyem umMeHu umnopmu.pgem

nNodBu.AacCh Moabko ogHa

nomomy Ymo B nepemeHHyo «_—
«dunder» (4Ymo

oTo Mogyad).
co

Bot T0 HEMHOTOE, UTO BBI JOJKHBI HOHATD: €CJIU IIPOIPaMMa BbITIOJHAETCS Henochedcmeenno,

TO BbIpaKE€HME B MHCTPYKIMKU 1f B dunder.py Bo3BpamaeT True, IOTOMY YTO aKTUBHOE
IPOCTPAHCTBO UMEH MMeeT uMsA *~ main /. OfHAKO eI IPOrpaMMHbIH KO UMIOPTUPYETCS
KaK MOJIy/Ib (KaK B IIpIMEpe C MHTEPAKTUBHOK 060710uK0ii Python Boime), To BoIpaxkeHne

B MHCTPYKIUK 1f BCerza Bosppamaer False, IOTOMY 9TO IEPEMEHHAA  Name  COAEPKUT

He CTPOKy ' main ', a MMs UIMIOPTHPYEMOTO MOJY.IA (B HameM ciaydae dunder).

Bbl 30eCb » 275



Dunder unu

Wenoabsyem nepemennyio  name

Ter[epb, KOrIJia Bbl 3HaeTe, Kak pa60TaeT IIEPEMEHHAsA __ name _ , UCIHOJIb3yeM €€ JIs
pemenns HpO6HeMI)I co CJIy>1<6oﬁ PythonAnywhere, JKeJIalone caMOM BBITTOJHSTD app .
run () OT HAIIero UMEeHU.

OxaspiBaeTcs, 9To PythonAnywhere BHITOTHAET BEO-TIPUIOKEHNE, UMIOPTUPYS (haiin

C €ro KoJOM, KaxK JIOOOH Apyrou MOAyJIb. Ecu uMIopTupoBanue MpoIIo yCIEeIHO,
PythonAnywhere BpI3pIBaeT app . run () . To OOBACHSIET, IOYEMY BBI3OB app . run ()

B KOHIIE Halllell POrpaMMBI IIPE/CTABAIET pobaemy jutsa PythonAnywhere — sTa cryx6a
IPEIIOIATaeT, YTO BBI3OB app . run () He ObUI CJIeJIaH, U HE MOKET 3aITyCTUTD BEO-
IPUWIOKEHUE, KOTJAa OHO CaMO BbI3BIBAET app . run ().

Y0651 060iTH TPOGIEMY, OGEPHEM BBI30OB app . run () HMHCTpyKIuei if,
IpoBepdIoNell IEpeMEHHYI0  name  (KOTopasi IPeJOTBPATUT BLI3OB app . run (),
KOIZ[a BEO-IIPIIIOKEHHE UMIIOPTUPYETCS KaK MOJYJIb).

Orpenakrupyiite vsearch4web . py ele oAUH, MOCAETHUI pa3 (110 KpaliHel mepe
B 3TOM IVIaBe) ¥ U3BMEHHTE ITOCJIETHIOIO CTPOKY, KaK ITOKAa3aHO HIDKE.

if _name_ == '_ _main_ ': Bbl3oB «app.run()
app . run (debug=True) (_/_\ menephb ”PoU-gBogum cs,
MoAbko korga
IT0 HEGOIBIIOE U3MEHEHNE TIO3BOJIAET MPOJOJIKATD 3aITyCKATh BE6- NPorpamma
HPWIOXKEHHE JIOKAUIBHO (TAE CTPOKA app. run () 6)dem BBIIOTHATHCS), ﬁd‘nHCk"‘emCﬂ
a TaKXe pa3BopadyuBaTh €ro B PythonAnywhere (rae cTpoka app . enocpegemeetHo.
run () He 6ydem BBINOTHATLCA). HesaBucumo oT Toro, rje 3arymeHo
BeO-TIPUIOKEHHE, BBl IIOJYUUIN €JUHYIO BEPCUIO, PabOTAIONIYIO
IPAaBUJILHO BE3JIE.

Pazgepmbiganue B PythonAnywhere (ny... noumu)

Tenepn ocTanoch TOJILKO PAKTUYECKH PA3BEPHYThH BEG-TIPUIOKEHNE B 00JIaYHOM
okpyxxeHum PythonAnywhere.

3aMeTsre TAKKe, 4TO JUI IesIeil 3TOI KHUTY Pa3BEPTHIBAHUE BEO-IIPUIOKCHUS

B OOJIaKe He ABISETCS aOCOMIOTHO HEOOXOAUMBIM. B ciienyiomeii aBe Mbl HAMEPEHBI
pacImpuTh BO3MOKHOCTH Vsearch4web . py, HO BaM U Jlajlee He IOTpedyeTcs
passepThIBaTL HpUaoKeHue B PythonAnywhere. Bol MokeTe CIIOKOMHO IIPOJOIKATD
PEIAKTHPOBATH / 3AIyCKATD / IPOBEPSITh BEO-IIPIIOKEHHE JIOKUIBHO, KOTJ[a MBI OyeM
PACHIMPSATH €ro B CJICAYIOMIEH IMaBe (U faiee).

OzHaKO eCIM BBI IEHCTBUTEIBHO XOTUTE Pa3BEPHYTh IIPHIOKEHUE B OOJIaKe,
o6pamaiirecs K [lpuroxcernuto b, rie IpUBOAUTCS IOMIArOBAs MHCTPYKIIUS

10 TIOJTHOMY Pa3BepPTHIBAHUIO B PythonAnywhere. 10 HECI0KHO U 3aliMeT He Gosee
10 munyT.

3aiimeTech JIM BRI c€fiUac pa3BepPThIBAHMEM B OOJIAKE FUIN HET, MBI YBUIMCS
B CJIE/IyIOIIEN IJIaB€ M O3HAKOMMMCH C BO3MOXXHOCTSIMU COXPAHEHUSI JAHHbIX
u3 nporpamum Ha Python.
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MocmpoeHue seb-npusoxeHus

Kod u3 2na8Bbl 5

from flask import Flask
from vsearch import search4letters

app = Flask(_ name )

@app.route('/")
def hello() -> str:
return 'Hello world from Flask!'

@app.route ('/search4d"')
def do_search() -> str:
return str(searchédletters('life, the universe, and everything', 'eiru,!"))

app.run()
from flask import Flask, render template, request

3mo “heuo_ﬂd-sk.pg», from vsearch import searchdletters
Népsoe BE5-NpuaoxkeHue,
OoCHoBaHHoe Ha Flagk app = Flask( name )
(ogHom U3 mukpo- -
BE5-ppelmsopkos Qapp.route ('/search4', methods=['POST'])
Ha. Pythony. def do_search() -> 'html':

phrase = request.form['phrase']

letters = request.form['letters']

title = 'Here are your results:'
3mo «vsearchiweb. results = str(searchd4letters (phrase, letters))
PYy» — BEs-NpuaocXeHue, return render template('results.html',
omkpbisciol€e gocmyn the title=title,
K Haweu cpyHkuuu — the phrase=phrase,
«searchietters» the:letters=letters ,

u3 BcemupHol naymuHbl.
Kpome FlasR, amom kog
ucnoablyem mexaHu3zm

WabAoHoB Jinjal.

the results=results,)

@app.route('/")
@app.route('/entry')
def entry page() —-> 'html':

Tporpatiid «dunder.py>, return render_template ( 'entrY-html "y

noMoTaioWasd NoHsMb oveHb the title='Welcome to... web!"')
yooBHbILL MExaHU3M nposepku | | | |

nepemetHol «__namé_—7 if  name  — ' main '

app.run (debug=True)

print ('We start off in:', name )
if name == ' main_ ':
print ('And end up in:', _ name_ )
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6 Xpanenye yr obPabomka MaHHBIX

*
+ [ge xpaHnTty gaHHbIe *

Oa, Aa... BaWM AaHHbIE
HaAeXHO COXPaHeHbI.
Boobue-To g 3anucana sce,
0 YeM MbI FOBOPUIIU.

PaHo nnu no3gHo nosiBnsieTca HeobxoaAMMOCTbL obecnevynTb
HaaeXxXHoe XpaHeHue AaHHbIX.

W korga npuaet BpeMsi COXpaHUTb AaHHble, Python Bam nomoxeT. B aToit rnase Bbl
y3HaeTe 0 XpaHeHUW 1 U3BMEYEHUN OaHHBIX U3 MEKCMO8bIX ¢halisios, KOTopble — Kak
MexaHU3M XpaHeHUsi — MOTYT MoKa3aTbCsl CIILLKOM MPOCTbIMU, HO TEM HE MeHee
MCMOMb3yTCA BO MHOMMX NMPOGNeMHbIx o6nacTsix. Kpome coxpaHeHust U U3BreveHns
JaHHbIX 13 hainoB, Bbl HAYYUTECH HEKOTOPBIM MPEMYAPOCTAM Npu paboTe ¢ AaHHbIMU.
«CepbesHbii MaTepuany (XxpaHeHue nHgpopmauum B 6a3e gaHHbIX) Mbl npyunacnu ans
crieqytoLLen rmaebl, ofHaKko ¢ darnaMm Toxe NpuaeTcs NoTpyanTbes.
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Paboma ¢ daHHbIMU

Paboma ¢ danHbIMu u3 Beb-npunoxeHus

Teneps Bame Be6-npuioxenue (pa3paboTaHHOE B IVIaBe 5) IPUHUMAET
BXOJIHBIE JIAHHBIE OT JII0O0r0 Opaysepa (B (popMe MapaMeTpoB 3aIpoca
phrase u letters), BBIIOJTHSIET BbI3OB searchdlettersu BO3BpalaeT
pe3yJabTaThl 6paysepy. A IOTOM TepsIeT BCE CBOU JAAHHBIE.

...30TEM MbIL
BbI3bIBaeM «search4letters»
W Nepefaem nosyyYeHHbIe
pe3ynbTaTbl 06paTHo...

..\ nocne 3Toro Mol
NpoCTO BbI6paACbIBAeM BCe
AaHHbIE?!? MbI AOMKHBI

XOT4 6bI BECTU XypHan
3anpocos, passe HeT?

Wrak... nroboli Beb-
3anpoc BLINOMHAETCA

CO CBOUMU 3HAYUEHUAMU
B napameTpax «phrase»
u «letters»...

a ¢

EcTb HECKOJIBKO BOIIPOCOB, KOTOPBIE MOXKHO 33/1aTh 10 ITOBOJTy JAHHDIX,
HCIIOJIb3yEeMBIX B BeO-punoxkennu. Hanpumep: Ckoavko sanpocos 6viro obpabomaro?
Kaxoit cnucox 6yxe ecmpevaemes naubonee wacmo? C xaxux IP-adpecos npuxodusu
sanpocv? Kaxou opaysep ucnoavsosanca wawe?

YTOOBI OTBETUTD HA 3TU U APYTHUE BOIPOCHI, MBI JJOJIKHBI HE BBIOPACHIBATD JJAHHbBIE
BEO-TIPIJIOKEHUS, 4 COXPAHATH UX. IIpeuioxkenne BpInre He JINIIEHO CMBICIIA:
JlaBaiiTe peTUCTPUPOBATD KAKABIN Be6-3aIIpOC, a 3aTe€M — KOT/[A ITOABUTCSA MEXaHU3M
KYPHAINPOBAHUS — MBI CMOKEM OTBETHUTD Ha JIOO0I BO3HUKIIUI BOIIPOC.
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XpaHeHue & obpabomka OaHHbIX

Python no3Borsiem omkpbiBamb, 06pabambiBamb u 3aKpbiBamb

CaMbIif IPOCTON ClIOCOG COXPAHUTD JaHHBIE (HE3aBUCHMO OT S3bIKA
IIPOrPaMMHUPOBAHUS) — 3aIIUCATh X B TEKCTOBBII (paiin. B Python
TAKKE €CTh BCTPOEHHbBIE NHCTPYMEHTBI, ITIO3BOJISIONINE 0MKPsims, 00pa-
bomams 1 3axpvime. FICIONb3ys 3Ty CTAaHAAPTHYIO METOAKY, BB CMOKETE
OTKPBITH (Daii1, 06padboTaTh JaHHBIC, XPAHSAIINECS B HEM (IIPOYUTATD,
3anMcaTh U,/ Win JOOABUTD JJaHHBIEC B KOHEL (haiiia), a 110 3aBepIICHUN
3aKpBITh (DA (COXPAHUB U3MEHEHUS).

Aps
yMHyIk@B

Y106bI MONYUNTL OCTYN
HOCMOTpI/IM, KaK MCII0JIb30BAaTb MECTOJUKY OprbL’I’I%, 06pa60mamb, K KOMa H,qHOVI CTpoKe >>>:
saxpoims B A3b1Ke Python, 4To6BI OTKPHITE (haiin, 06paboTaTh, 3aIHICaB
B KOHEI| HECKOJIBKO KOPOTKUX CTPOK, ¥ 3aKPBITh €T0. Pa3 yxk MbI aKcITe-
PUMEHTHpPYEM, OIPOGYEM HaIll KOJ| B MHTEPaKTUBHOI 06010uke Python. *  BbIMOJHUTE KOMaHAY
python3 B TepmunHane
Linux wnn Mac OS X; unn

. 3anyctuTe IDLE;

Brauasne BpI30BEM (DYHKIMIO Open, YTOObI OTKPBITH (it todos . txt
B pexumMe dobasaenus 6 xoney (append), IOTOMY 4TO MBI IUIAHUPYEM JO-
MHCHIBATD JAHHbIE B KOHEI] Q)aﬁjla. B ciaygae ycriexa BbI30B open BEpPHET ° BbiNONHUTE PY —3
OOBEKT (M3BECTHBIN KaK (Jaiinoabiii NOMOK), CIyKAIHA ICEBIOHUMOM B I'.(OMaHp.HOVI CTpoke
(paxTrrueckoro gaiira. O6bEKT IPUCBAUBAETCS IEPEMEHHON ¢ UMEHEM Windows.

todos (nMs aiia todos NepeBOJUTCS KAK «CIIUCOK Ae/». — [Ipum.

Hayu. ped.), XOTs BbI MOKETE BLIOPATD JIIOO0E IPYroe UMs.

Omkphimb palia.. \ \/~c 3MUM umeHew..

>>> todos = open('todos.txt', 'a')

L ~B peXume «gobasaeHus

B .
caAyYae gcne>§a. «opeén» sepHem alAoshil B KoWey.
Nomok, Komopkhill Mbl NpucBoum 3motl nepemeHHol.

ITepemennas todos MO3BOJAET 0OPAIATLCA K (PaiiTy 13 IPOrPaMMHOTO KOJIA (B IPYTHX SI3bIKAX
IPOTPAMMHPOBAHUS TAKIE TIepEMEHHbIE Ha3bIBAIOTCS deckpunmopamu paiinos). Terepsb, koraa aiin OTKpPHIT,
3aIMIIEM B HETO JJAHHBIE C OMOIIBIO print. O6paruTe BHUMaHME: Print NpUHUMAET JOTIOTHUTETLHBIN
aprymenT (file), naenTndunupyomuii (paiIoBeIil MOTOK 1A 3arnucy. Ham Hy:KHO 3alIOMHUTD TpH Jie1a
(XOT$I CIHICOK JieJ1 MOXKHO IIPOJOJDKATD IO OECKOHEYHOCTH ), I03TOMY BBI3OBEM print Tpu pasa.

BrBegem coobWeHUE... ——w/ [—\ -8 Paliackhil Nomok.

>>> print('Put out the trash.', file=todos)
>>> print('Feed the cat.', file=todos)
>>> print('Prepare tax return.', file=todos)
ITockosbKy HaM GOJIBIIE HEUErO JOGABUTD B CIIUCOK et (to-do), 3akpoeM
¢aiin, BeI3BaB MeTOJ close, JOCTYIHBIN I KaXA0T0 (aiiJIoBOroO MOTOKA.

Ml Nopaboma.au, menepb n]?usepem
777 todes.closel) < 3a coboll, 3akphis paliacebil. Nomok.

Ecam 3a6bITh BBI3BATh ClOSe, TO MOKHO IOTEPATD JaHHBIE. IToaToMy BaskHO
HOMHUTDH O HEOOXOAMMOCTU BBI30Ba close.
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lpoyumamsp 3anucaHHoe

Ymenue dannbix u3 cywecmpytowezo daiina

Terepp, KorAa MbI 106ABUIN HECKOJIBKO CTPOK B (paiin todos. txt,
IIOCMOTPUM, KaK B METOJUKE 0mKpvLms, 00pabomams, 3axpoims BBIDISIAAT KO/, < 8

o . 4 » -
IO3BOJISIIOMIMI IPOYNTATD JAHHBIE U3 (paiila U BBIBECTH UX Ha dKPaH. TEHNE

Ha stoT pa3 Mbl oTKpoeM (ailt He It JOOABICHUS B KOHEL], 4 JJIsS YTCHUSL. pexum

Pesxnm uTeHus ncnosnb3yercs PyHKIMENH open M0 yMOTIaHHIO, TIO3TOMY II10 YMOA‘I&HMIO
HE HYKHO YKa3bIBaTh KAKOU-I100 apryMeHT — JJOCTATOYHO UMeHU (aiiia. AAST Q)YHKI_;MM
Mpb1 He cTaHEM HCITOIB30BATh IEPEMEHHYIO t0dos KaK IICEeBOHUM (aiira
B 3TOM KO/JI€, a 6Y/IEM CCBLIAThCS Ha OTKPBITBIN (paiir mo nmeHn tasks (kak «open».
U IPEK/ie, BBl MOXKETE BBIOPATD I IEPEMEHHOM JIPYroe NMs).

\/ \f— ~C 3MUM UmeHem.

>>> tasks = open('todos.txt')

Omkphimb pala..

B caydae ycnexa «open» pepHem
Pallacebil nomok, komopkill mbi
NpPUCBouM 3moll nepemeHHol.

Tentepp ucnosnb3yem tasks B rukiie for, YTOOBI HIPOUUTATD KAXKIYIO CTPOKY U3 (paiiia
U IPUCBOUTD €€ IIEPEMEHHOM IUKIa (chore). B kaxpon ATEpaIU IEPEMEHHON
chore OygeT IprUCcBauBaTHCS OUepesHast CTpPoKa u3 paiina. Korna gaiinossiia

MOTOK MCIIOJIb3yeTCs ¢ IukaoM for, narepnperarop Python 6eper na ce6sa urenne
OYepeHON CTPOKH U3 (ailia B KaxA0u urepanun. KpoMme Toro, oH caMoCTOSITEIBHO
3aBEPIINT LUKJI, JOCTUTHYB KOHIIA q)anIa.

K—ﬁ >>> for chore in tasks:< neF:emeHHa.a «taskss —

c print (chore) Palacsbil nomok.

Paccmampusaime

«chore» Kak o

ncesgoHuUM Put out the trash.

cmpoku B cpailae. TiporpaMma BbBOGUM sce gaHHLE,
Feed the cat. & npoYumalibe u3 galac «todos.

txt». Ospamume BHUMaHUE,
i Yymo uyuka asmoMamuyecku
File tax return. jasepwaemcd nocae YmeHus

nocaegHed cmpoku.

Eciit BBI TOJIBKO YHTAETE U3 CYIMIECTBYIOMEro (aiia, BBI30B Close MeHee

KPUTHUYCH, YeM B cJIydae 3anucy JanHbix. Ho Bee ke sydine 3akpbITh ail,

€CJI1 OH 6OJIbIHe HE HY}KCH, HOBTOMY BBI3OBEM METO/ close.

Mbl Tiopasomaau, menephb
npusepem 3a coboll, 3akphis
qm.l'J.AoBbICl nomok.

>>> tasks.close() S
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XpaHeHue & obpabomka OaHHbIX

dMoe HE

[Aynhie potipocht

e
B ® A 4TO TaM c AONONHUTENbLHLIMU NYCTLIMM CTPOYKaMM Npu BbiBoAe? Y HAc B (haine TONbKO TPU CTPOKM, a Lukn for
BbiBen wecTb. Kak 3To BbIWwno?

e
O ° [a, BbiBOg UyKkna £or BbIMSAUT CTPaHHO. [1eno B TOM, 4To (yHKUMS print aobaBnseT cUMBON NepeBoga CTPOKM MOCHE BCErO, YTO
BbIBOAWT Ha 3KpaH, 1 amo ee nosedeHue no ymonyaHuro. K ToMy xe kaxaas CTpoka B (haire 3akaHYNBaETCs CMBOIIOM NepeBoAa CTPOKM (M OH
yuTaeTes kak 4acTb CTpoku). BoT u nonyyaetcs, YTo hakTu4ecki BbIBOAATCS ABa CMMBONA NEPEBOAA CTPOKY: OMH U3 (haitna, a Apyroi fobasnseT
GyHKUMa print. Ytobbl print He gobaensna cumBon nepeBoda CTPOkM, 3ameHnTe print (chore)Haprint (chore, end='").
B atom cnyyae dyHkums print He GyaeT BbIBOAWTL BTOPOV CMBOM NEpeBOAa CTPOKW U Ha 3kpaHe He ByayT NosBNSTLCA NyCThie CTPOKY.

B ° Kakue ele pexuMbl BOCTYNHbI ANl paboTbl ¢ AaHHbIMM B ¢haitnax?

e
O ® ECTb eLlie HECKOMbKO PEXMMOB, Mbl X onuLeM B Brioke «[ns yMHUKOB» (XOpOLLMiA BOMPOC, KCTaTH).

MepBblil aprymeHT pyHKUMM open — nma paina ana o6paboTku. A BTOPOIN apryMeHT MOXKHO onycTUTb. B Hem
MOXHO NepefaBaTb pa3Hble 3HAYEHMA, ONpeaenaALie peXum OTKpbITUA ¢alina. B uncno pexnmos Bxoaar:
«YTeHUe», «3anncb» N «gobaBeHne B KOHely». BoT Hanbonee yacTo BCTpevaroLmecs 3HaYeHUA PEXKMMOB, Kaxboe
13 KOTOPbIX (Kpome r) co3paeT nycTtol dann, ecnu Gpain ¢ TakKMmM MMEHeM OTCYTCTBYET:

‘r’ OTKpbITb Galn Ana YTeHNA. OTO PEXMM NO YMOTYaHWIO, MO3TOMY apryMeHT C AaHHbIM 3HaYeHMEM MOXHO
onycTuTb. Ecnn B Bbi30Be GYyHKLMM OpEen BTOPOW apryMeHT OTCYTCTBYeT, TO nogpasymeBaeTtca ‘r’ . Takxe
nofpasymeBaeTca, YTo Gann Ana YTeHUA yxKe CyL|ecTByeT.

‘w’ oTKpbITb pann ana 3anucm. Ecnu B paline yxe eCcTb faHHble, OHW yOanAoTCA.

‘a’ oTKpbITb painn gnsa po6aBneHnn B KoHew,. CoxpaHseT coaepxnmoe daiina, obaBnas aaHHble B KOHel daiina
(cpaBHUTe 3TO NoBeAeHME C peXuMom ‘w’).

‘x’  OTKpbITb HOBbIN dain And 3anucy. Boi3oB 3aBepLuaeTca Heyfadel, ecn Gpann yxke CyluecTtByeT (cpaBHuTe C *w’ 1 ‘a’).

Mo ymonuaHuio dainl OTKpbIBAaETCSA B TEKCTOBOM PeXMe, KOrfa Nofpa3ymMmeBaeTcs, YTo Gpalin CORepKUT CTPOKM

C TEKCTOBbIMM JaHHbIMU (Hanpumep, ASCIl nnu UTF-8). Ecnu Bbl paboTaeTe C HETEKCTOBBIMUM JaHHbIMU (Hanpumep,
C n3o6paxkeHviem unu aygrodarinom MP3), Hy»KHO yKa3aTb, UTo dalin JOMKEH OTKPbIBAaTbCA B ABOMYHOM PEXMME,
[06aBMB cuMBON ‘b’ K N0OOMY 13 PEXUMOB, MePEeUNCIIEHHbIX Bbille (Hanpumep, ‘Wb’ 03HavyaeT «pexunm 3anu-
CV ABOMYHBIX JaHHbIx»). Ecnun Bbl fobaBuTe cumBon ‘+’ BO BTOPOW aprymeHT, Gann 6yneT oTKpbIT B pexume ans
yTeHuA u 3anucu (Hanpumep, *x+b’ o3HayaeT «ynTaTb 1 3aNUCbiBaTb B HOBbIV ABOUYHbIN dalin»). YTobbl y3HaTb
6orblue 0 paboTe open (M APYrMx ONUMOHANbHbLIX aprymeHTax), obpaLlanTecs K JOKymeHTauumu no Python.

— \(
8 nocmoTpen npoekTbr
B penosutopum GitHub. B 6onblumHcTBE

M3 HUX NpU OTKPLITUM (PAMIIOB UCMOSb3yeTCs
BbIpaxeHue «with». Yto 310 3HaUUT?

UHcTpykumsa with ynobHee.

Hcnonb3osanue (pyHKIIUU Open B Iape ¢ MeToJioM close

(¥ TOTIOTHUTETHbHBIMU OTIEPAITUAMU MEKTY UX BBI3OBAMMU) MTO3BOJISET
JOOUTHCA KEJTAEMOTO, HO OOIBITMHCTBO MporpaMMuctos Ha Python
HPEJIIOYUTAIOT BMECTO METOJUKHI OMKPbims, 00padomanms, 3axpoims
HCIOIb30BATh MHCTPYKIUIO with. /laBaiiTe y3HaeM rmodemy.




JTrobnro

Ayqwe «with», yem omkpbimb, 06pabomamb, 3akpbimb

[Tpexje yem onmcaTk, MOYEMy MHCTPYKIMA With Tak momyaspHa, IOCMOTPHUM, Kak €10
I0JIb30BATLCS. BOT KOJI, KOTOPBIi UNTAET U BBIBOJUT Ha SKpPaH Cojiepkumoe aiira
todos.txt. Obparure BHUMaHUE: Mbl HACTPOWIN (PYHKIMIO print, 9TOOBI OHA

He BBIBO/IWJIA JIOTIOJTHUTEIbHBIE ITyCThIE CTPOKMU.

———> tasks = open('todos.txt')

Omkphimb -
allA, for chore in tasks: BbinoaHum,
npucsoumb print(chore, end='") Hekomopg.o
qga_ﬁAoBbla tasks.close () Obpasomky,
nomok

nepemeHHoU.- ,r

3akpbimb cpala.

Tenepn nepenumem Ko/ € UCIOAb30BaHUEM NHCTPYKIuK with. Crexyromue
TPH CTPOKHU KOJIA UCIIOJIL3YIOT With, 4TOOBI c/le1aTh mo e camoe, YTO JEIAI0T

YETbIpe CTPOKU KOJ[d BBIIIEC.
Tpucsoums, Pataocshil
Nomok nepemerHod,

Y

with open('todos.txt') as tasks:
for chore in tasks:
print (chore, end='")

Omkphbimb
v BeimoaHumg, oBpasomicy
(3mo mom xe kog, Umo
U paHswe).

3ameTnau, uto ucuesno? Mcues Bb13oB close. MHcTpyknug with
aBTOMATHUYECKU BBI3bIBAET Close, KOrja 6JI0K KoJia 3aBepIIaeT
BBIIIOJTHEHUE.

ITO HAMHOTO MOJIE3HEE, YEM MOKET IOKA3aThCA CHAYaIA, IOTOMY YTO
MHOTHE IIPOTPAMMUCTDBI 9aCTO 3a0bIBAIOT BbI3BATD close, 3aKOHYUB
padoTty ¢ ¢aiioM. TO HE TAK BAXXHO, KOT/A BBl YUTaeTe (PAiI, HO €CIn
HE BBI3BATb ClOose MocJIe 3aucy B (paiil, TO MOKHO nomepams

Python

MMOAAEP>KHUBAET
wau ucnopmums dannvie. 136aBisist OT HEOGXOMMOCTH ITIOMHUTD
0 BBI30BE close, MHCTPYKIMs Wi th M03BOJISET CKOHIIEHTPUPOBATHCS METOAWMKY «OTKPBITh,
Ha 06pabOTKe JAaHHBIX B OTKPBITOM (aiiie. 06pa60TaTb,
3akpBITh». OAHAKO
Wnempykuus «with» ynpasasem xonmekcmom 6OABIIMHCTBO
HucTpyknus with COOTBETCTBYET COMANIEHUIO, PEATN30BAHHOMY uporpa VCTOB
B Python, koTopoe Ha3pIBaeTCs NPOTOKOJI yIIpaBIeHHS KOHTEKCTOM. IHPEATIOYNUTAIOT
MBI pacCMOTPUM 3TOT IPOTOKOJ TIO3KeE. A cefiuac 3alIOMHUTE: IPU MCIIOAB30BATH

HCIIOJB30BaHUM with it 06paboTKu (PaiiyIoB MOXKHO CMEJIO 3a0bITh

o BbI3oBe close. MHCTpYKIma with ympaBisgeT KOHTEKCTOM, B KOTOPOM
BBIIIOJIHAETCS GJIOK KOZIA, ¥ eCIM with 1 open Mcnoib3yloTcs BMECTe,
MHTEPIPETATOP YOEpET 32 BaMH, BbI3BaB Close, KOTa HyXKHO.
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XpaHeHue & obpabomka OaHHbIX

Monpobyem ncnonb3oBaTh BCe, YTO Mbl Y3HaNK 0 dainax. Huxe npuBeaeH kog Hawwero Beb-

Ynpaxcueye  npUnOXeHUs B ero Tekyljem CoCTOHUM. MPOUTUTE €ro ellje pas, MPExXAE e Mbl CKaKeM, YTO
HYXHO AenaTb:

from flask import Flask, render template, request
from vsearch import searchédletters

app = Flask(_ name ) Kog «vsearchuweb,pys»

U3 rAaBhl 5.
@app.route ('/search4', methods=['POST'])
def do_search() -> 'html': E/////
phrase = request.form|['phrase']
letters = request.form['letters']
title = 'Here are your results:'

results = str(searchd4letters (phrase, letters))
return render template('results.html',
the title=title,
the phrase=phrase,
the letters=letters,
the results=results,)

@app.route('/")
@app.route ('/entry'")
def entry page() -> 'html':
return render template ('entry.html',
the title='Welcome to searchdletters on the web!')

if name == ' main_ ':
app.run (debug=True)

Balwa 3apavya — Hanucatb HOBYIO (yHKUMIO Log request, KoTopas NpuHUMaeT [sa
aprymeHTa: req u res. B aprymeHte req nepefaetcs Tekywnii 06beKT 3anpoca, a B apryMeHTe
res — pesynbTaT Bbl3oBa searchdletters. yHKUMA log request [ONKHA 3anucath

B KOHel| hanna vsearch.log 3Ha4YeHus req u res (B 04HY CTPOKy). Mbl npegocTasum Bam
TONMbKO CTPOKY de £ C 3arofioBKOM yHKUMK. MponyLLeHHbI Ko HYxHO Aob6aBuTb (Noackaska:
ncnonb3ynte with).

def log request(req: 'flask request', res: str) -> None:
Hd_nu,l,uu.me """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
gecb meAo
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Co30adum xypHan

Balwa 3apavya — Hanucatb HOBYIO (yHKUMIO Log request, kKoTopas npuHuMaeT
yll [Ba apryMeHTa: req W res. B aprymeHTe req nepeaaetcs TekyLwmMin 00bEKT 3anpoca,
Ynpaxuetue g aprywente res — pesynbTaT BbI0BA searchiletters. OyHKUMS log request
euwetue  nonxna sanvucatb B koHel haitna vsearch . log 3HaYeHUs req U res (B OHY CTPOKY).
MbI NONOXUAN Hauano 3Toil paboTe, a BaM Haao BbINO BNMCATb HEAOCTalOWMIA KOA.

3Mma. aHHomauus moXem Bac ygusumk. TlomHume: aHHomayuu
nuuiymes, Ymosbl Ux Yumaau gpyrue NpoTrpammucmsl. OHu
dBASioCd gokymeHmauyuel, a He ucnoAHsembim kogoM. TlockoAkk:
uHmepnpemamop Python BCerga Ux UrHopupyem, B kaYecmse ’
aHHomauuu MoXHo UcnoAb3osamb Acbyo cmpoky.

def log request(req: 'flask request', res: str) -> None:

print(req, res, fie=log)

V[cnoAbgoBo,mb
«with», UMl e O N e N
omkphimb
«vsea.rCh- -----------------------------------------------------------------------------------------------------------------------------------------------
|°g» B 'pe)\(.U-'Me Bb|3o|3 3HaveHue «None»
gosaBAeHuﬂ BCTMpoeHHoll Ospamume pHUMaHUE: B aHHomAUUU
B koHeu. PYHkUUU «print » cpo.U.AoBblﬂ nomok ykagbiBaem, ymo
949 3anucu B 3moM koge pyHkuus He umeem
3HalYeHul «req» npegcmasaeH BOREPAUIAEMOTO
U «res» B epaila. nepemeHHoll «dog»>. 3HayeHus.

Bui30B dynkuuu XypHaruposanus

TCHCpb, KOT/Ja 'y HacC ITOABUJIACH q)YHKL[I/IH log_request, OCTAJIOCh BBIACHUTDB, KOI'/JIa €€ BbI3bIBATD.

st Hagata 1o6aBuM (yHKIUIO 10g request B a1 vsearch4web . py. Bel MokeTe mOMECTUTD
ee B JIIOOYIO 4acThb (paiina, HO MbI BCTABIJIM €€ HEIIOCPEACTBEHHO Ilepes pyHKIuel do search

U ee JekopaTopoM @app . route. Mbl cobupaeMcs BbI3BATh 3Ty (PyHKIUIO 13 PyHKIUU do _search,
IIO3TOMY PAa3yMHO Pa3MECTUTD €€ IIepe]] BBI3bIBAOMCH (PYHKIIMEI.

Hawm nyxHo0 BbI3BaTh 10g request Jo 3aBepmenus QyHKuu do search, HO IOCJIE 3aIIUCH
pesyibraTa BeI3oBa search4letters B results. Tak BeiaauT koj do search nocie 1o6aBieHus
BbI30BA HOBOU (PYHKIIUM.

BbigoB q)QHKU.UU- phrase = request.form['phrase']
((log_request”- letters = request.form['letters']
title = 'Here are your results:'
results = str(searchéd4letters (phrase, letters))

log_request(request, results)
return render template('results.html',
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Kpamkuii 0630p

[Ipesxae yem TposOKUTL PabOTy € mocaeaHel Bepcueit vsearchdweb.

Py, IpuBeaANUTE cBOM KOJZl B TOYHOE€ COOTBETCTBHME C HAIIIMIM. Huke mokasano

COZEPIKHUMOE cpaf/’ma, B KOTOPOM BbIJI€JICHDbI ITOCJIEAHNEC N3MEHECHM .

from flask import Flask, render template, request
from vsearch import searchédletters

app = Flask(_ name )
def log request (req: 'flask request', res: str) -> None:
with open ('vsearch.log', 'a') as log:

print (req, res, file=log)

@app.route ('/searchd4', methods=["'POST'])

TocaegHue uzmeHeHus,
Péaaulyowue
XYypHaAuposaHue pcex
BE5-3anpocos. HMypHaa
XpaHumcs B epaline

def do_search() -> 'html':
phrase = request.form|['phrase']
letters = request.form['letters']
title = 'Here are your results:'
results = str(searchd4letters (phrase, letters))
log request (request, results) <

return render template ('results.html',
the title=title,
the phrase=phrase,
the letters=letters,
the results=results,)

@app.route('/")
@app.route ('/entry')
def entry page() -> 'html':
return render template('entry.html',

«V-sed.rCh.log».

the title='Welcome to searchédletters on the web!')

if name == ' main ':

app.run (debug=True)

3anyck Beb-npunoxerus

3anycTuM 3Ty BEPCUIO BEG-TIPUIOKEHUs (€C/TM HEOOXOMMO) B KOMAHIHOM
crpoke. B Windows BbInosHUTE 3Ty KOMaH]y:

C:\webapps> py -3 vsearchdweb.py

B Linuxwym Mac OS X BBIITOJHATE 3Ty KOMaHAY:

$ python3 vsearchdweb.py

ITocne 3amycka TpUIOKEHUS TOIPOOYEM COXPAHUTD B KYPHAJI JaHHbIE
n3 HTML-popmbr.

Bo3MoXHo, Bhi 3amMemuadu,
Ymo Hu B ogHoll pyHkyuw

B BE-NpUAoXeHuu

Hem kommeHmapues.
T|o3BoAU.mEAbHoe ynyw,eHue
B Hawem cayyae (i Begh

Ham HYXHo ymecmums Bce
Ha Heckoabkux CmpaHuyax,
a 3Mo U.Horgd. CAoXHo
cgeaams). Ospamume
BHUMaHue: kog, gocmynHhill
9Ad 3arpyzku Ha Bes-calime
KHuru, cogepxum NogposHLie
KomMmeHmapuu.
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CoxpaHeHue pe3ysibmamoe 8 XKypHalsie

| A0)

— ]ooéﬂaﬂ Noe3AKa

Mcnonbays Beb-6paysep, 3anonHute 1 otnpasbTe HTML-chopmy npunoxenus. Ecnm xoTuTe nocnegosatb
3a HaMW, BbINOMHWTE MOMCK TPUXAbI C UCMOb30BAHWEM CMEAYIOLLNX 3HAYEHN phrase N letters:

hitch-hiker with aeiou.
life, the universe, and everythingwith aeciou.
galaxy With xyz.
Mpexae yem HayaTb, 0BpaTUTe BHUMaHWE, YTO (ailn vsearch . 1og Noka OTCYTCTBYET.

ey Tepeag
— Nonbimka

/ Noucka.

¢

Phrase: 1-:I‘rfg, the universe, and everything

Letters: \;aeinu

Phrase: | life, the universe, and everythin