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O0moxKa

1.1 «Ykyc lNuToHa» — «A Byte of Python» no-pyccku

IIpumeuanue: OT aBTOpa IepeBoaa

[lepen BaMu mepeBO MOMyIsSpHON KHUTH «A Byte of Python» ' Ha pycckuii s3bIk.

Asrop kauTH — Swaroop Chitlur.

ABTOp pycckoro mepesona — Bmagumup Cmonsp?

Hacrosiuit iepeBol OCHOBaH Ha BepcuH 2.0 OpUTHHAIBHOM KHUTH U BMeeT Bepcuio 2.01

CBe)KYIO BEPCHUIO OpUTHHAJIA KHUTYU MOXHO IIPOCMOTPETD 31€Ch.

«A Byte of Python» — aro cBo6ogHas KHHTIa IO IIPOrpaMMHpPOBaHUI0 Ha si3blke Python. Ona
MOJKET CIIY)KUTh YUeOHBIM II0COOMEM MM PYKOBOJCTBOM IIO0 s13bIKy Python mis maunnarormer
ayauropuu. Ecotu Baliyu 3HaHUS 0 KOMITBIOTEPE OTPAHUYNBAIOTCS TEM, KaK COXPaHSITh TEKCTO-
BbIe (harlyIbl, 3Ta KHUTA JJIS Bac.

Hacrosias kHura omnucsiBaeT s3Ik Python 3, HecmoTpst Ha TO, uTO Python 2 Bcé emié Goiee
pacrpoctpanéH (bojee qeTaabHO 06 3TOM cM. pasgei Python 2 npomus 3).

1.2 KTo untaeT «A Byte of Python»?

Bot uto JIFOOU TOBOPST O HaCTOHH.[eﬁ KHHTE:

«JIyuwee, umo mue yoanocy Haumu — “A Byte of Python” — npocmo 6rnecmsawjast Khuea 0 Ha-
yunatoujux. OHa XOPowo HANUCAHA, OCHOGHbLE NOHIMUS 0OCMYNHO 00BACHAIMCA HA HALTAOHBIX
npumepax.»

— Syed Talal (19 zeT)

! Haspanwme kuuru «A Byte of Python» (mociosmno — «BatiT [lutoHa») mMo-aHTIUICKY 3ByYUT TaK JKe, KaK M «A
Bite of Python» — «Ykyc Ilutona» (npum.nepes.)

2 Coobrmenus o6 ommnbkax ¥ IpPeIIOKeHMs IO YJIydllleHUIo IepeBofia Impockba IPHCLIIATh Ha e-mail:
v_2e@ukr.net
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«9mo myuwuil yuebHUK 0 HAUUHAWUX U3 6cex, umo s euden! Cnacubo 6am 3a éaw mpyo.»

— Walt Michalik (wmich50-at-theramp-dot-net)

«Buvl Hanucanu wywwut yuebHux no Python uz mex, umo s 6cmpeuarn 6 Cemu. Omnuunas paboma.
Cnacubo!»

— Joshua Robin (joshrob-at-poczta-dot-onet-dot-pl)

«[IpesocxodHbLil 6600HbLIL KYPC 6 Npozpammuposarue #Python ons Hauunarwux»

— Shan Rajasekaran

«[Ipusem! A u3 [lomunukanckoti Pecnybnuxu. Mens 306ym Ilasen. HedagHo st npouumarn 6auLy KHu-
2y “A Byte of Python”, u Haxoxy e€ 3ameuamesnvHot :). I MHO2OMY HAYUUIICS HA NPUBEOEHHBLX NPU-
mepax. Bawa kHuea — omauuHblLil NOMOWHUK MAKUM HOBUUKAM, KAK A...»

— Pavel Simo (pavel-dot-simo-at-gmail-dot-com)

«HedasHo st 3akoHuus wvumamo “A Byte of Python” u nodymar, umo s 00s3amenvHo 007#eH nobna-
eodapumb eac. Bvio epycmno doiimu 00 nocIeOHUX CMPAHUY, Mak Kak 3mo 03HAUAI0 6036paujeHue
K mynwvim u ckyuHvim pykosoocmeam O’Reilly unu uezo-mo nodo6Hozo ons usyuenus Python. B -
6om cryuae s oueHdv 6razooaper 6am 3a 6auly KHuU2Y.»

— Samuel Young (sy-one-three-seven-at-gmail-dot-com)

«Ysaxaemuiii Swaroop, s npoxoxy Kypc, KOmopulii 6e0ém npenodasameirnb, COGCeM He 3aUHMePeco-
8aHHbLUL 6 npenodasanuu. Ml nomvsyemes knueou “Mzyuaem Python”, smopoe uzoanue O’Reilly. Ho
OHa cocem He OTIT HAUUHAUWUX CMYOeHMO6, NpaKkmuuecku 6e3 Kakux-mubo 3HaHUll 0 NPoPamMmu-
posaHuu, u npenooagameis, Komopbwiii 00xceH pabomamv Kem-Hu6y0b opyzum. OzpomHoe cnacubo
6am 3a auly kHuey. be3 Heé st mak Ovbl HuKoz0a Hu1ezo U He NoHs 0 Python u npozpammuposanuu
goobwe. Toicsiua 6rmazodaprocmeii! Bui ymeeme “pasbumv Mmuicb Ha uacmu” 00 MAK020 YPOGHI,
UmoOvl HAUUHAU UM GbLITO JIe2KO NOHAMb, a 0aJIeKO He KaxOblli HA IMO cnocobeH.»

— Joseph Duarte (jduartel-at-cfl-dot-rr-dot-com)

«f 6 6ocmopee om saweti kHueu! Imo camwiii Tyuwull yuebHuk no Python, kpome moeo nonesHwiil
u Kax cnpasounuk. I[Ipocmo 6rnecmsawe! Hacmoswuii wedesp! Tax Oepicamu!»

— Chris-André Sommerseth

2 Fnasa 1. O6noxkKka
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«[Tuwy 6am, umobvL nobrazodapume 3a Hanucanue u nybnukayuto 6 cemu “A Byte of Python”. A
npeonpuHUMA nonviMmKu usyuumv Python 6 meuenue HeckoTbKux mecsayes, npejcoe uem HAMKHY -
s Ha éawy kHuzy. M xoms s docmue Hebombuiux ycnexos ¢ pyGame, MHe HUKAK He y0a6anoch 3a-
KOHUUMb NPOZPAMMY.

Brazooaps eawemy ynpoujeHuro mHozux nousmuil, Python menepv kaxcemcs mHe énomte docmu-
aumoti yenvio. Kaxcemes, menepv s HaKoHey-mo 0c60UTT OCHOEbL U MO2Y NPOOOTIHAMb UOMU K CE0eli
Hacmosaweli yenu — pazpabomke uzp.

Ewgé pa3z cnacu6o OTPOMHOE 3a pazmeweHue maxkozo cmpykmypuposanHozo U nose3Hozo nyme-
600umens o 0cHogam npoezpammuposanus 6 inmepueme. On npoeén mens uepez OOII, paszvsacHug
mo, Umo He CMO2JTU PA3vACHUMDb 064 YUeOHUKA.»

— Matt Gallivan (m-underscore-gallivan12-at-hotmail-dot-com)

«f 6vL xomen nobnazodapump ac 3a éaury knuey “A byte of python”, komopas kaxemcs MHe ca-
MbIM TYUWuUM cpedcmeom 0ns uzyuenust Python. Mue 15 wem, s suey 6 Eeunme. 306ym mens Ax-
meo. Python — moii 6mopoil s3vik npoepammuposanus. B wkone s usyuan Visual Basic 6, Ho mHe
OH He noHpasuscs, a uzyuamv Python mue no-nacmosiwemy Hpasumcs. Mue yoanocvy Hanucamo
npozpammy “Adpecnas kuuea”. Tenepv s 6y0y Oomvuie NPOZPAMMUPOBAMY CAM U YUMATND UYHCUE
npoepammul Ha Python (ecnu 6wt nodckasxceme mue nooxodswuti ux ucmounux). Taxxe s Hamepen
npucmynumo K u3yueHur java, u eciu 6bt 6bi MO2IU NOPEKOMeHI06aMb MHe nocobue no java, cmomv
JHe xopoulee, KAk 6auie, 3mo 6vl MHe oueHb nomoero. Cnacubo.»

— Ahmed Mohammed (sedo-underscore-91-at-hotmail-dot-com)

«3ameuamenbHbIM UCTMOUHUKOM OJISI HAUUHAIOWUX, HeTauux y3Hamo 6omvuwe o Python moxcem
nocryxcumsv nocobue “A Byte of Python”, nanucannoe Swaroop C H 6 110 cmparuyax. OHo omiuu-
HO HANUCAHO, JIeZKO 60CNPUHUMAEMCST U, B03MONCHO, IO JIyHulee U3 Cyuecmseyouux 6eedeHue 6
npozpammuposarue Ha Python»

— Drew Ames B cratbe “Scripting Scribus”, ormy6inkoBanHo# Ha Linux.com

«Buepa st npowén noumu eecv “Byte of Python” na ceoém Nokia N800, u o nokasasncst mHe Haubosee
JIEZKUM U TAKOHUUHBIM 66e0eHuem 6 Python us écex, umo s 6cmpeuan. HacmosmenvbHo peKoMeHO Y0
€20 KaK OMmnpasHy mouky 0 uzyuarnoujux Python.»

- Jason Delport B cBoéMm Gitore

«“Byte of Vim u Python”, hanucanHvie @swaroopch, Ha Mot 63211510, HAUTyHwUe 00PA3ybl MexXHU-
ueckoti dokymenmayuu. IIpekpacno uumatomcs #FeelGoodFactor »

— Surendran roBoput B TBUTTEpE

1.2. Kro unTtaeT «A Byte of Python»? 3
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«"Byte of python” — 6e3ycnosHo wyuwiuii»
(6 omsem Ha eonpoc «Ilocogemyiime xopouiuii U He0OPozoll pecypc O u3yueHus ocHog Python.»)

— Justin LoveTrue nuirer na crpanune Facebook

«Knuea “Byte of Python” ouenv nomoena. Cnacubo, bigtime :) »

— Chinmay

«Bcezoa 6vur noknonnuxom “A Byte of Python” — HanucanHo20 Kak 07ist HOGUUKOS, MAK U OJIsL ONbLIM-
HbIX NPOZPAMMUCINOG.»

— Patrick Harrington, B orBete Ha StackOverflow

Haxe NASA

9ra kHuTa Hcnoabdyercsa gaxe B HACA! Ero momp3yroTcs B 1a60paTOpUN peaKTHB-
HOTO ABIDKEHUS® B paMKax rpoekta «CeTb JalbHeil KOCMUUECKOI CBA3K» .

Yue6HbIe KypchI

9Ta KHHUTA HUCIIOJIb3YeTCs B KauecTBe yueOHOTo MaTepHaa B pa3INYHbBIX yUeOHbIX
3aBeJIeHUSIX

» Kypc «lIpuHIUOBI A3BIKOB IPOTPAMMUPOBAaHNA» B YHUBepcuUTeTe Vrije, AM-
cTepaam

+ Kypc «OcHOBBI MallIMHHBIX BbIUHCIeHU» B KanudopHuiickom YHuBepcure-
Te B [[3BuCe

+ Kypc «IlporpammupoBanue Ha Python» B l'apBapackom yHuBepcuteTe
» Kypc «BBegenue B mporpaMMupoBaHue» B YHUBepcurere Jluaca
+ Kypc «BBenmeHnue B pa3paboTKy IpuiIokeHHI» B BocToHCKOM YHHUBepcuTeTe

+ Kypc «MeToabl HHPOpMaIOHHBIX TEXHOJIOTHUIT B METEOPOJIOTUN» B YHUBEP-
curere OKIaxOMBI

+ Kypc «O6paboTka reofanHbIX» B YHUBepcUTeTe ITaTa Muuuran

« Kypc «MHoOroareHTHBIE CHCTEMBI CEMaHTHUYECKOM ITayTUHBI» B YHUBEPCUTETE
9nuHOypra

3 Jet Propulsion Laboratory (npum.nepes.)
* Deep Space Network (npum.nepes.)
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1.3 JInueH3usa

Hacrosinas kHura pacrpocTpaHsercs Ha ycIoBusax guneHsnu Creative Commons Attribution-
Share Alike 3.0 Unported.

9TO 03HAYAET, UTO:
« Bpl nMeeTe IIpaBO KOIIMPOBATH, PACIIPOCTPAHATH U IlepedaBaTh e€ APYyTUM
+ BpI mMeeTe mpaBO MCIIONB30BATh PparMeHTHI TOM KHUTH B CBOMX TEKCTaX
+ Bpl nMeeTe IIpaBO UCIIOJIB30BATh €€ B KOMMEPUECKHUX LIeJIIX

Buumanue:

+ ITpu mpopmake 3JIEKTPOHHOM WMJIM IIEYAaTHOM BEPCUU 3TOM KHUTH B e€ OIIMCaHWU HeoO-
XOIMMO B SIBHOII (popMe yKasaTh, UTO OHA PACIIPOCTpaHsAETCd He OT UMeHHU e€ IIepBOHa-
4JaJIbHOTO aBTOPA.

« Bo BBemeHHM MM Ha TUTYJIBHOI CTpaHHUIlE HODKHO OBITh YKa3aHO IIEPBUYHOE aBTOP-
CTBO B (popMe CCBUIKM Ha CTpaHHUIy http://www.swaroopch.com/notes/Python ¢ acupiM
yKasaHHeM Ha TO, UTO MCXOIHBIN TEKCT KHUTH MOKeT OBITh HAIJeH II0 3TOMY afpecy.

+ Bce ¢parMeHTRI IporpaMM/clieHapuH, IIpeJcTaBIeHHbIe B 3TOM KHUTe, pacIIpoCTpaHi-
I0TCs Ha yCI0BUsAX Monuduunposantoit tuiensun BSD’, eciu sBHO He yKasaHo o0par-
Hoe.

1.4 YuTaTb

BpI MOKeTe IIPUCTYIINTH K UTeHUI0 KHUTH B Opaysepe IIpsAMO ceryac.

1.5 Kynutb kHUry

UYro6sl UMeTh BO3MOKHOCTb IIOUHTATh 3Ty KHUTY 0e3 IMOAKIOUYeHNs K VHTepHeTy, a Takxe
IIOAIEepsKaTh €€ MaIbHEMIIyIo pa3paboTKy U YCOBEpPIIeHCTBOBAHUE, BBl MOKETe KyIIUTh e€ IIe-
YATHBIN BapUaHT (Ha aHTJITMIICKOM SI3BIKE).

1.6 CkauaTb

« B Bune PDF-¢aitna
« B ¢popmare EPUB (roToBHTCS K BBIITYCKY II0 IIPOChOAM YHUTATEJIEl).
o JIOJTHBIN UCXOOHUK

Ecnu BBI XOTHTE IIOAAEPKATh IIPOAOIDKEHUE Pa3paboTKU 3TOM KHUTH, KYIINTe e€ ITeUaTHYIO
KOITHIO .

5 3-clause BSD license (npum.nepes.)
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1.7 Knura Ha Bawem poaHOM a3bike

Eciiut BBI XOTHTE IIOYUTATH 3Ty KHUTY HJIU IIOMOYb II€PEBECTH €€ Ha PYTHe I3bIKHU, IIepeiInTe
Ha cTpaHuny [lepesoduL.
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IlepeBoaml

Bnarouapﬂ MHOTHUM HEYTOMHUMbIM IIO6pOBOJIbIIaM, CymeCTByeT MHOTO IIEPEBOOOB 3TOM KHUTHU
Ha pa3HbI€ €ECTECTBECHHBIEC A3bIKU.

Eciu BBI XOTHUTE IIOMOYB € IIEPEBOAOM, IIPOCMOTPUTE CIIMCOK BOJIOHTEPOB AJIS1 COOTBETCTBYIO-
IIHUX SI3bIKOB BHU3Y U PeINTe, CTOUT JIM BaM HauaTh HOBBIM IIepeBOJ MJIM IIOMOYb y)Ke Cyllle-
CTBYIOILIIEMY IIPOEKTY.

Eciint BBI pelmty HauaTh HOBBIM IT€PEBO, IIPOUNTAIITE, TOKAIYIICTa, UHCNPYKYUI N0 Nepeso-
0y.

2.1 [locTynHble nepeBoAbl

2.1.1 Apabcknii

Hwxe mpuBeneHa ccputka Ha apabcekyto Bepcuto. biraromapaocts Ashraf Ali Khalaf 3a mepeson
KHUTH. BBl MO)XeTe IIpOYUTATh BCIO KHUTY B VIHTepHeTe 110 5TOMY ajgpecy WM CKadaTh €€ C
sourceforge.net. [lTompo6Hee cM. 3eCh.

2.1.2 Bpasunnbckuii nopTyranbckmni

Cy1iiecTByeT aBa IepeBofa:

Samuel Dias Neto (samuel.arataca-at-gmail-dot-com) ocy1riecTBuUII I1epBbIii TIEPEBOA
9TOM KHUTU Ha Opas3smIIbCKUU ITOPTYTaIbCKUM Ay Bepcuu Python 2.3.5.

ITepeBox Samuel’st mocrymen Ha crpanuite aprendendopython.

Rodrigo Amaral (rodrigoamaral-at-gmail-dot-com) mpuHsics 3a mepeBog KHUTH Ha
OpasUIbCKUI TOPTYTATbCKUIA.

ITepeBox Rodrigo mocTymeH Ha 5TOI cTpaHUIE .

2.1.3 KaTanoHckui

Moises Gomez (moisesgomezgiron-at-gmail-dot-com) mpucTymuI k mepeBogy KHUTH Ha KaTa-
JIOHCKH S3bIK. [lepeBo HaXOQUTCS B IIpollecce, ¥ OBLI JOCTYIIEH Ha cTpaHuIax erstwhile wiki.

Moisés Gémez:



http://www.khaledhosny.org/byte-of-python/index.html
http://downloads.sourceforge.net/omlx/byteofpython_arabic.pdf?use_mirror=osdn
http://itwadi.com/byteofpython_arabi
http://www.samueldiasneto.com/aprendendopython/index.html
http://www.samueldiasneto.com/aprendendopython/index.html
http://rodrigoamaral.net
http://www.swaroopch.org/notes/Python_pt-br:Indice
http://www.swaroopch.com/notes/
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«$1 paspaboTyuK M IIperogaBaTesb IIPOrpaMMUpPOBaHUsA (0OBIUHO IUId JIOHell 6e3
IIpeABapUTEIbHON ITOATOTOBKN).

HexoTopoe BpeMst Hazax MHe ITOHaqoOMI0Ch N3yunuTh Python, u kaura Swaroop’a
oueHb IToMoria MHe. [IpocTo, TOHATHO ¥ KocTaTOYHO moJHO. Kak pas To, uTo MHe
OBLIIO HYKHO.

ITocne aToTO 51 MOAYMAUL, UTO TaKas KHUTA MOKeT IIPUTOIUTHCA U APYTUM JIIOISIM B
Moen ctpaHe. Ho aHTIHMIICKAI 93BIK MOKET CTaTh IIPETPagoi A1 HEKOTOPBIX.

Tax mouemy 6bI MHe He mepeBecTu e€? U 51 coeman aTo [ IpeabIayIell BepCcuu
KHUTL.

B Moeii cTpaHe IBa rOCyapCTBEHHBIX I3bIKa. S| BBIOpaAT KATAIOHCKHI, TaK Kak IT10-
DyMaJt, uTo Ha 60Jiee pacIIpOCTPaHEHHBII UCITAHCKU M e€ HaBepHSKa ITepeBeIET KTO-
HUOYIb APYTOH.»

2.1.4 KuTanckumn

Knrarickyro Bepcrio MOXHO HAaITH Ha 9TOM CTPAHUILIE.

Juan Shen (orion-underscore-val-at-163-dot-com) mpucTynui K mepeBoAy KHUTY Ha KUTANCKHUIT
A3BIK.

Omna gocTyIHa II0 3TOMY ajpecy.

«f actmpaHT oTxea 6eCIIPOBOTHBIX TEIEKOMMYHHUKAIUH B [IleKMHCKOM TeXHOJIO-
ru4yecKkoM yHHuBepcureTe, Kutai. B Hacrosiee BpeMsa g 3aHMMAIOCh HCCIEI0Ba-
HHEM CHMHXPOHH3aIUH, peTyJIHMPOBKU KaHaJIa IlepeJauyl JaHHBIX U MHOTOIIOJIb30-
BaTeJIbCKUM OIIpeesIleHHeM CHUCTeMbl ¢ MHOTUMHU HecyIUMHU dyacToTamMmu CDMA.
Python siBisieTcsi MOMM OCHOBHBIM $I3BIKOM IIPOTPAMMUPOBAHUS IS €XKeTHEBHO-
ro MomenupoBaHus U pacuéroB. [Io Goibliert yacTy, ¢ ucmoab3oBanueM Python
Numeric. I mosnakomuics ¢ Python Bcero mon roma Hasam, HO Kak BbI MOIJIM BHU-
IeTh, 9TO HENUCTBUTEIbHO OUEHD JETKIH IJIS IIOHMMAaHUs U OCBOEHIS SI3BIK, I BMe-
cTe ¢ TeM, oueHb 3¢PeKTUBHBIN. Kak u mpeaympexaan B cBoel KHUTe Swaroop,
“Temepb 3TO MO¥T TIOOUMBIN SI3bIK IIPOTPAMMUPOBAHUS .

“A Byte of Python” 611 MouM yueGHUKOM 110 Python. Ou mpocto u adpdekTus-
HO BBOAHT Bac B Mup Python B kparuaiimue cpoku. OH He CIHIIIKOM IIWHHBIM,
HO IIOKPBIBAET IIPAKTUYECKN BCe BaKHbIEe TeMbl 0 Python. I cumraro, “A Byte of
Python” Hy>kHO Bcerma pekOMeHIOBaTh HOBHYKAM B KaueCTBe IIEPBOTO yUeOHUKA.
S1 mocesIa0 cBOII IepeBo] MUJUIMOHAM IIOTeHIIHAIBHBIX II0JIb30BaTesei Python
B Kurae.»

2.1.5 TpaaNUNOHHBIN KNTANCKUA

Fred Lin (gasolin-at-gmail-dot-com) mpucTymui K mepeBoAy KHUTY Ha TPAAUIIMOHHBIN KUTaH-
CKUH A3BIK.

Omna pmocrymHa 1o agpecy http://code.google.com/p/zhpy/wiki/ByteOfZhpy .
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JI0601IBITHOIT 0COOEHHOCTHIO 3TOTO IIePEBOJA SBJISETCS TO, UTO OH COAEPKUT UCXOTHBIE TEKCThI
Ha Kumatickom Python Hapsny ¢ opUrHHaIBHBIMU TeKcTaMu Ha Python.

Fred Lin:

«51 paboraro NH)KeHEpPOM IIPOTPAMMHOI0 0becIieueHusi CeTeBbIX YCTPOUCcTB B Delta
Network. Kpome Toro, 51 yuacTHUK paspaboTku BeG-uHCcTpyMeHTapus TurboGears.

Kak eBanrenuct Python (:-p) s Hy>kmaroch B HEKOTOPOM Marepualle, OIIMpasCh Ha
KOTOPBIF 51 CMOTY ITOIYJIsipr30Bath s3bIK Python. SI o6uapy»xui, uro “A Byte of
Python” Harén 30y0TyI0 cepeiMHy MeXAy KHHUTaMH IJI1 HOBUYKOB M IJIS OIIBIT-
HBIX TIporpaMMuctoB. ‘A Byte of Python” mompo6uo musmaraer ocuoss! Python B
pasyMHBIX 00BEMaX.

Moii nepeBo MOHAaYaly OCHOBBIBAJICSA HAa BEPCHUU HA YIPOLIEHHOM KHTAMCKOM
s13bIKe, HO CO BpeMeHeM B Hero ObLIO BHECEHO MHO)XECTBO M3MEHEeHUI MJIs IIO-
JlepKaHHs €r0 B COOTBETCTBUHU C TEKYLIUMU BEPCUAMU KHUTH.»

[TocnegHue BepcuU IIepeBOJa Ha TPAOJULIMOHHBIN KUTAVCKUI TaKKe OTINYAIOTCS
HaJIMYMeM MCXOQHBIX KOJOB IIpOorpaMM Ha kutarickoM Python, 6iraromaps mpoexry
“zhpy”, cymecrByroiemMy ¢ aBrycra 2007 ropa.

« » <« » [ o
zhpy (mponsuocutcs kak “39m. AurIlu” wnu “sunmnm’) sBiseTcs 34aK0IM HaICTPOI-
ko1t Hap Python, mepeBopsieit Python Ha TpaguIiMOHHBIIN MU YIPOIIEHHBIN K-
TAMCKUIL. ITOT IIPOEKT CYII[eCTBYET, IIPEXKIE BCET0, B 00pa30BaTEIbHbBIX I[EJISIX.

2.1.6 dpaHuyy3sckni

Gregory (coulix-at-ozforces-dot-com-dot-au) Hauan mepeBox KHUTH Ha PAHIY3CKUI A3BIK.

Gérard Labadie (Palmipede) sakornuni nepeBox kuuru. OHa AOCTyITHA Ha 9TOM CTPAHUIIE .

2.1.7 Hemeukunii

Lutz Horn (lutz-dot-horn-at-gmx-dot-de), Bernd Hengelein (bernd-dot-hengelein-at-gmail-dot-
com) u Christoph Zwerschke (cito-at-online-dot-de) Hauanu mepeBo Ha HEMEIKUIA SI3bIK.

Vx mepeBox HaxoquTcst Ha http://abop-german.berlios.de .
Lutz Horn rosopur:

«M=He 32 roma, s 3aKOHUYMJI MaTeMaTHYeCKUN (PaKyIbTeT Feﬂnenb6epr01<oro YHU-
Bepcutera B [epmanuu. B Hacrosiee Bpems s1 paboTaro IporpaMMUCTOM B 001I1e-
CTBEHHOM IIPOEKTe 110 CO3JAaHUI0 BeO-ITopTaia KOMIIBIOTEPHBIX HayK B [epMmanum.
OCHOBHOM SI3bIK, KOTOPBIN $1 UCIIOJB3YI0 Ha paboTe, — Java, HO “3a KyJucaMu’ s
CTaparoch JeyaTh Kak MOKHO Ooibirie Ha Python. Ocobenno serko ymaércs mpo-
M3BOOUTH aHAIU3 TeKCTa M KOHBepranuio Ha Python. fI He ouenp 3HaKOM c uH-
CTpyMeHTapUsIMHU s Tpadpudeckoro nHTepderica, Tak Kak Mo GOIbIIel YacTH 3a-
HHUMAIOCh BeO-IIporpaMMUpOBaHNEM, I'ie HHTepderic morbp30BaTesss GOpMUPYeTCs
TaKMMHU Java-uHCTpyMeHTaMU Kak Struts. B Hacrosinee Bpems 51 craparoch 6obIie
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IIPpUMEeHATh QYHKI[MOHAIBHOE IIPOTpaMMUpOBaHue U reHeparopsl. Ilocie xoport-
Koro B3TJIAAa Ha Ruby s GbL1 BreyaTsIéH MCIIOIB30BaHUEM OJIOKOB B 9TOM SI3BIKE.
MHe Tax)xe HpaBUTCS JUHAMHUYeCKas IIPUPOJa TAKUX 3bIKOB, Kak Python u Ruby,
IIOCKOJIBKY 9TO HaéT MHe BO3MOKHOCTH JeJIaTh TO, YTO HEBO3MOKHO CHeJIaTh B 60-
Jlee CTaTHYECKUX $3BIKaX, Kak Java. S crasm mckaTh Kakoi-HHOYIDb BBOJHBIN KypC
B IIpOrpaMMUpOBaHUe, ITOAXOMAIIN [JIs IIOJTHOTO He-IIporpaMMucTa. S Harmén
kuuru “How to Think Like a Computer Scientist: Learning with Python” u “Dive into
Python”. IlepBas kHura X0opoIiia Ay HOBUYKOB, HO CJIMIIIKOM JUIMHHA JJIs IIepeBO-
na. Bropas He mogxoqurt qyist HoBUYKOB. A BOT “A Byte of Python”, kak Mmue kaxercs,
IIomajaeT Kak pas MeXAy STUMU ABYMs, TaK KaK He CIMIIKOM JJIMHHA, HallMcaHa
II0 CYIIIeCTBY, HO BMeCTe C TeM, JOCTATOUHO IT0Apo0Ha I 00yueHus: HoBHUUKa. [To-
MHMO 3TOr0, MHe ITIOHpaBMJIaCh IIpocTas cTpykrypa DocBook, koTopas mosBoisier
[IEPEBOIUTD TEKCT, & TAK)KE TeHEPUPOBATh Pe3YJIbTHUPYIOLIHUI TEKCT B Pa3THUHBIX
¢dopMarax Kak II0 BOJIIIEOCTBY.»

Bernd Hengelein rosopur:

«MsI ¢ JlyTuem cob6upaeMcsi IepeBOAUTh KHUTY Ha HEeMEI[KHII s3BIK BMecTe. Mbl
Havanu ¢ Beemennsa u IIpenucinosus, Ho MbI 6yeM HHOOPMHUPOBATH Bac II0 Mepe
IIPOJBHMKEHHUS.

Teneps mapy cioB o cebe. MHe 34 roma, U s Urparoch ¢ KOMIbIOTEpaMu ¢ 1980-x,
xorpa “Commodore C64” moBeseBan nerckuMu KoMHaramu. [locie Toro, Kax st 1mo-
ayuui obpasoBaHue B 00/1aCTH KOMIIBIOTEPHBIX HaYK, 51 HayaJl paboTaTh IpOrpam-
mucToM. B Hacrosiee Bpems s1 paboTaio B 00J1aCTH MeTUIIMHCKOI BU3yaTH3allUN
B OJHOM M3 KPYITHEMIIINX HEMEUKHUX KOMIIaHUM. [ XOTS OCHOBHBIM A3BIKOM, KO-
TOPBIM s1 (BBIHY)KIEHHO) II0JIb3YIOCh Ha pabore, sBisieTcss C++, sl ITIOCTOSTHHO HIILy
HOBBIE IIPOCTPAHCTBA JJI1 OCBOEHHUs. B IpomioMm romy s BIIOOMIICS B UyHeCHBIN
a3bIK Python omHOBpeMeHHO 3a ero BO3MOXKHOCTH U Kpacoty. ['me-to B MlHTepHeTe
s YMTAJ O YeJIoBeKe, KOTOPBII CKasal, uTo eMy HpaButcs Python, moromy uro mpo-
rpaMMBbI Ha HEM BBITJIAAAT KpacuBo. Ha Moii B3ruaf, oH coBeplleHHO ITpaB. Korpa
1 HaUMHAJ u3y4darh Python, 1 3ameTn, uto Xopouei TOKyMeHTAaI[UU Ha HeMell-
KOM sI3BIKe IT0 HeMy ObLIO O4eHb MaJo. Korga jxe s HATKHYJICS Ha Ballly KHUTY, MHe
B I'OJIOBY IIpHIILJIA BHe3allHas ujed IepeBecTu e€ Ha Hemelnkui. K cuacreio, aHa-
JIOTUYHAs uaesl IpHUILLIa B rojoBy u Jlyruy, 6raromapsi uemy Terepb MbI MOKEM
pasmenuts pabory. C HeTepeHHeM KAy IIPOOYKTHBHOTO COTpyqHUYecTBa!»

2.1.8 I'peuecknii

I'peueckoe coobirectBo Ubuntu mepeBeso KHUTY Ha I'PEUECKUIT S3BIK), OIS UCIOJb30BAHUSI
B ypokax Python ma cBoém d¢opyme. [ 6Gojee mompobHOI MHPOPMAIUHU CBSIKUTECH C
@savvasradevic.
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2.1.9 NHpoHe3nmcknim

Daniel (daniel-dot-mirror-at-gmail-dot-com) mepeBoguUT KHUTY Ha MHIOHE3UIICKUII A3BIK Ha
http://python.or.id/moin.cgi/ByteofPython .

W. Priyambodo Takke M3 BB )KeJlaHHe ITIepeBeCTH KHUTY Ha HHIOHe3uicKkuil [lepeBos Ha-
XOQUTCS B IIpoIjecce Ha ctpaHurie http://www.swaroopch.org/notes/Python_id:Daftar Isi.

2.1.10 UTanbaHckuim

Enrico Morelli (mr-dot-mlucci-at-gmail-dot-com) u Massimo Lucci (morelli-at-cerm-dot-unifi-
dot-it) B3sTuich 3a ITepeBO KHUTU Ha UTATBSIHCKUI S3BIK.

VTanpsHCKUI TTIepeBO/ PACIIONOXeH Ha Www.gentoo.it/Programmazione/byteofpython . Hossrit
IlepeBOJ HaXOAUTCA B IIpolecce 37eck: hitp://www.swaroopch.org/notes/Python_it:Prefazione .

Massimo Lucci u Enrico Morelli:

«Mp1 paboraem B yHuBepcutere ®nopeniuu (Uramms) - Ha ¢axyiabreTe Xu-
muu. I (Massimo) B KauecTBe MH)KEHepa U CHUCTEMHOTO agMuHHUCTparopa SIMP-
CIIEKTPOMETPOB, a Enrico — B kauecTBe HMH)KeHepa U CHCTEMHOT0 aJMUHUCTPATOPA
IapaJIeIbHBIX / KIACTepHBIX cUcTeM. MbI mporpammupyem Ha Python yxe okomo
ceMHU JIeT, a Ha IuratdopMax Linux Mel paboTaeM yske OKOJIO mecsSTH JieT. MbI aj-
MHUHHCTpPUpPYeM BeO-cTpaHUIy Www.gentoo.it mis quctpubytusa Gentoo/Linux, a
TaK)Ke CTPAaHUIy WWW.NMmr.it (B JaHHBIII MOMEHT B pa3paboTKe) O IIPUIOKEHUAX
1 UCTIOJb30BaHUU SIePHOT0 MarHUTHOTO pe3oHaHca. Bor u Bcé! Ha Hac mponssén
BIIeYaTJIeHNe TOT >KMBOI A3BIK, KOTOPBIM HaIlMCaHa 3Ta KHUTA, U MBI CYUTAEM, UTO
9TO OYEHB BXKHO JUIA IIpeacTaBieHns Python HoOBbIM mosib3oBaTesraM (Hampumep,
COTHSIM CTY[I€HTOB U HCCJIe0BaTeIel 13 HAIINX JJa00paTOPUIL).»

2.1.11 AnoHckumn

Amonckas BEpCHA HAXOOUTCA 30€ECH.

Shunro Dozono (dozono-at-gmail-dot-com) mepeBogUT KHUTY Ha ATIOHCKUII A3BIK.

2.1.12 MoHronbckui

Ariunsanaa Tunjin (luftballons2010-at-gmail-dot-com) mpuHsIcsa 3a mepeBod KHUTM Ha MOH-
TOJIbCKUM SI3BIK.

O6nosmenue om 22 Hosbps 20092 : Ariunsanaa Ha TpaHU 3aBepIIEHUs IIepeBOA.

2.1.13 Hopsexckuit (bokmal)

Eirik Vageskar — cryment Sandvika videregaende skole 8 HopBeruwu, 6iorrep, u B JaHHBI MO-
MEHT IepPeBOAUT KHUTY Ha HOpBeXcKuit 13b1k (bokmal). [TepeBon Haxomutcs B mpoitecce. Bor
MO)KeTe B3IUIIHYTh Ha HETO 31eCh.
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Eirik Vageskar:

«51 Bcerpa XoTeJs IMpOrpaMMUPOBATh, HO ITOCKOJIBKY 1 pa3roBapMBai Ha Majiopac-
IIPOCTPaHEHHOM s3BIKe, IIpoliecc 00yueHus ObLT Bcera 3aTpyqHEH. BOJIbIIIMHCTBO
MOCOOUM M KHUT HaITMCAaHO Ha TEXHUYECKOM AHTJIUIICKOM sI3bIKe, TaK UTO 0OOJIb-
IITTHCTBO BBIITYCKHHUKOB IIIKOJIBI JaKe He 00JIaHaroT JOCTaTOYHBIM CIIOBAPHBIM 3a-
I1acoM, YTOOBI ITOHATH, 0 YéM UAET peub. Ho KakK TOJIBKO 51 HAIIEN 9Ty KHUTY, MOU
mpoGieMbl cpasy paspemminck. A Byte of Python” mpocteiM HeTexHUYECKUM
SI3bIKOM OO'BSICHSIET SI3BIK IIPOIPaMMUPOBAHMUs, KOTOPHIH TaK >Ke IPOCT, U 3TO Je-
maet usydenue Python ysiaekarenxpubIM. Ilociie IIpouTeHUsI IOJOBUHBI KHUTH, S
IIOHSJ, UTO €€ CTOUT IlepeBeCcTH. 5] Hameloch, YTO IepeBOJ IIOMOYKET JIIOMSIM, OKa-
3aBIINMCS B IIOXOXKeH CUTyaruu (0cO6eHHO, MOJIOABIM), & MOYKET OBITh Ja)Ke U BbI-
30BeT MHTEPEC K SI3bIKY CPeNH JII0feH C MEHBIINMU TEXHUUECKUMU 3HAHUSIMIL.»

2.1.14 lNonbckuin

Dominik Kozaczko (dkozaczko-at-gmail-dot-com) mpucTymui k mepeBoy KHUTH Ha IIOJIbCKHIL.
[TepeBox HAXOQUTCS B IIPOIIECCe, U €T0 IVIaBHAs CTpaHMIla pacroioeHa 3xeck: Ukas Pythona.

O6nosnenue : Tlo cocrosiHuIo Ha 2 oKTs0ps 2009r. mepeBoy 3aBepiéH. Biraromapuoctu JoMu-

HUKY, IBYM €T0 CTyleHTaM 1 UX JpYyTy 3a IIOTpadeHHOe BpeMs U ycuius!

Dominik Kozaczko: «fI nmpemnonaBarens KOMIBIOTEPHBIX HAyK M HHOOPMAIIMOHHBIX TEXHOJIO-

TUH.»

2.1.15 NMopTyranbckuii

Fidel Viegas (fidel-dot-viegas-at-gmail-dot-com) B3siyicst 3a ITepeBO; KHUTH Ha ITOPTYTAIbCKUIT
SI3BIK.

2.1.16 PymbiHCKNIA

Paul-Sebastian Manole (brokenthorn-at-gmail-dot-com) Hauan mepeBog KHUTH Ha PYMBIHCKHIA
SA3BIK.

Paul-Sebastian Manole:

«$] cTymeHT BTOpOTO Kypca ¢akyibTeTa KOMIIbIOTePHBIX HayK B YHUBEpCHUTeTe Spiru
Haret University, B Pymbiauu. Xors, s1 60JbliIe TIPOrPaMMUCT-CAMOYYKa U PELIIVIT
M3y4YUTh HOBBIN 53bIK — Python. V3 IHTepHeTa s y3HaI, UTO HET JIyYIIIeTO IIyTH
s aToro, ueM kHura ‘A Byte of Python”. Bor HackoibKo momyssipHa Ta KHUTA
(mo3mpasiisiio €€ aBTOpa € TEM, YTO €My YAAJI0Ch HAITHCATh TaKYI0 JETKYIO AJIst BOC-
npusTHS KHUTY). MHe Hauan HpaBUThCs Python, u s perni moMous rmepeBogoM
IIOCJIeTHEe BEPCUU KHUTH Swaroop’a Ha pyMBIHCKHUI 13bIK. M XOTs 1 M MOTY OKa-
3aThCS IIEPBBIM C TaKOM MHUIIMATHBOM, €CIH y Bac eCTh jKeJlaHHe IIOMOYb MHe,
IPUCOEAUHANTECD. »

IlepeBox mpousBogutea Ha http://www.swaroopch.org/notes/Python_ro .
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2.1.17 Pyccknuii

Bragumvup Cmomnsp (v_2e-at-ukr-dot-net) mepeBén KHUTY Ha PyCCKHIT A3BbIK. TeKyIIyI0 BEpCUIO
IepeBojia MOKHO HalTu Ha http://wombat.org.ua/AByteOfPython .

2.1.18 YkpauHckunii

Averkiev Andrey (averkiyev-at-ukr-dot-net) B3siics 3a mepeBox KHUTH Ha YKPAaHMHCKUIL S3bIK
(HACKOJIBKO TIO3BOJISIET BpEMs).

2.1.19 CnoBaukui

Albertio Ward (albertioward-at-gmail-dot-com) riepeBén KHUTY Ha CIIOBAIIKUT S3BIK :

«MBI sIBIIsIeMCsT HEKOMMEPUEeCKOH OpraHu3alyel o Ha3BaHueM “1lepeBObI A
obyueHus”. Mpl mpejcraBisgeM co00il TPYIILY JIIOAEH, IPEeUMYIIeCTBEHHO, CTy-
IeHTOB U mperogaBareserl CiiaBiHCKOro yHuBepcuTtera. Cpey Hac eCcThb CTyeH-
TBI Pa3HBIX (PAKYJIbTETOB: IMHTBUCTHKH, XUMHUH, OHOJIOTUHU U T.I. MBI cTapaeMcs
OTBICKMBaTh B VIHTepHeTe HHTepecHble MyOIUKAI[UY, II0JIe3Hble IS HaC MIJIM Ha-
IIMX KoJler. FIHora MBI caM¥ HaXOJUM CTAaThH, 2 MHOTJA HAIIIH IIpellofaBaTelIn
IIOMOTA0T HaM ITogo0paTh MaTepuai s mepesoaa. Ilocie momydenus paspeiiie-
HUs aBTOPOB CTaThU MBI IIePeBOJUM CTaThU U IIyOIMKyeM UX B HallleM 0Jsiore, Ko-
CTYIIHOM HAIlIMM KOJIJIeTaM U APY3bsM. Takye IepeBOAbI YaCTO OBIBAIOT IIOJIE3HEI
CTy[eHTaM IIpU OOyUeHUN.

[ToueMy 51 BpIOpaJ MMEHHO Ballly KHUTY MJIs IlepeBopa? SI cmesan aTo IS TOTO,
9YTOOBI IIOMOYB O0JITapaM ITOHATh KHUTY B AeTalsaX. OLleHNB HOBU3HY U BAKHOCTb
o0Cy’)KTaeMBbIX B KHHUTE TeM, 5 IIOH:I, UTO OHA BeCbMa aKTyaJbHa I HacCeJeHUs
Moe cTpaHsbl. [ToaToMy 51 myMaro, oHa Oy et rmomyJispHa. M B zaHHOM ciydae OyaeT
OTCYTCTBOBATH I3BIKOBOI Oapbep, TaK KaK OH YCTPaHEH MOUM II€PEBOIOM.»

2.1.20 UcnaHckui

Alfonso de la Guarda Reyes (alfonsodg-at-ictechperu-dot-net), Gustavo Echeverria (gustavo-
dot-echeverria-at-gmail-dot-com), David Crespo Arroyo (davidcrespoarroyo-at-hotmail-dot-
com) u Cristian Bermudez Serna (crisbermud-at-hotmail-dot-com) mpucrynuau x mepesony
KHUTHY Ha UCIIAHCKUM 13bIK. [lepeBox HaxoquTes B mpouecce. Bel MokeTe YMTaTh MCHAHCKUH
(apreHTHHCKUIT) IIepeBO/ Ha 9TOI CTpaHMUIIE.

Gustavo Echeverria roBopur:

«5] paboraro mporpammucToMm B AprentuHe. [1o 6orbIIert YacTH 51 UCIIOIb3YIO TEX-
Honoruu C# u NET nHa pabore, HO I MOUX COOCTBEHHBIX IIPOEKTOB — TOJBKO
Python u Ruby. f y3nan o Python moBosnbHO maBHO, U cpa3y ke OCTaHOBUJICS Ha
HéM. Bckope mociie Moero 3HakoMcTBa ¢ Python s o6Hapyxui aTy KHUTY, U OHa

2.1. JlocTynHbie nepeBoabl 13
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[IOMOIJIa MHE B M3yUYeHHUH ITOTO s3bIKa. TOrja si peIIrl IIepeBecTy eé Ha HCIIaH-
CKUI 513bIK. Tereps, IOCIe HECKOIBKUX OOpAIleHHIl 51 Hadaul [IepeBoguTh A Byte
of Python” Bmecre ¢ Maximiliano Soler.»

Cristian Bermudez Serna rosopur:

«f1 ctymeHT (akynpTeTa TeJIeKOMMYHHUKAIUK B yHHBepcuTteTe Antioquia (Koxym-
6us). Heckopko MecsieB Hasaq s perini usydars Python u o6uapysxun aty 3a-
MeyYaTeJIbHYI0 KHUTY, II0CJIE€ Yero PeIInI IIOAKIIUNTLCA K €€ IIepeBOy Ha MCIaH-
CKUM A3BIK.»

2.1.21 UWiBepckum

Mikael Jacobsson (leochingkwake-at-gmail-dot-com) pemmn nepeBectr 3Ty KHHUTY Ha IIIBeq-
CKUH A3BIK.

2.1.22 Typeuknn

Tiirker SEZER (tsezer-at-btturk-dot-net) u Bugra Cakir (bugracakir-at-gmail-dot-com) nauanu
IlepeBOJ] KHUTH Ha TypeLKUII A3bIK. [ e Typenkas Bepcus? Bitse de okusak.

ITpumeuanue: 3ameHure -at- Ha@, -dot- Ha . ¥ -underscore- Ha _ B afjpecax 3JIeKTPOHHOMI
II0YTHI, yKa3aHHBIX Ha 3TOM cTpaHuIle. [ledrchl Bo BceX OCTAIIBHBIX MeCTax aJpeca OCTaBbTe KaK
€CTb.
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IIpenucinoBue

Python — 310, TO’KaTyi1, OQUH U3 HEMHOTHUX I3BIKOB IIPOTPAMMUPOBAHUSL, IIPOCTHIX B OCBOEHUU
U OJJHOBPEMEHHO MOIIHBIX. ITO OUE€Hb BA)KHO U U HAUMHAIOIIUX, U JJIS CIIELHAINCTOB, HO
YTO ellé BakKHee — Ha HEM IIPUSITHO IIPOrpaMMupoBaTh. HacTosias KHUra mpusBaHa IIoMoYb
BaM B M3Y4YEHHUU 3TOTO 3aMeYaTebHOIO sI3bIKa U II0Ka3aTh, KAK MOYKHO OBICTPO U Ge360J1e3-
HEHHO JIeJIaTh MHOTHE BEIIU — B CYII[HOCTH, 9TO TaKkoe cebe «/measbHOE IPOTUBOSAME IPOTUB
BCeX BAaIlIUX MIPOOJIEM B IIPOrPAMMUPOBAHUH .

3.1 [1na koro aTa KHura

9Ta KHUTA CITY)KUT IIyTeBOTUTEIEM HIN YueOHbIM ITOCOOMeM I N3yUeHUs S3bIKa IIPOrpaM-
mupoBanus Python. Ona Hanenena, mpeuMyIIiecCTBeHHO, Ha HOBUYKOB. TeM He MeHee, oHa 0y-
JleT I10JIe3HA U OIBITHBIM IIPOTPaMMHUCTaM.

Vnes TakoBa, UTO eCJIM BCE, UTO BbI 3HaeTe O KOMIIbIOTEpaX, 3TO KaK COXPaHATh TEKCTOBbIE (ari-
JIBI, BB MOXKeTe M3yduTh Python mo sroi kaure. Eciu y Bac mMeeTcss HEKOTOPBIH IIpeABapH-
TEJIbHBIN OIIBIT B IIPOTPAMMUPOBAHUH, BBl BCE paBHO MOKeTe H3yunuTh Python o aroii kHure.

Ecu y Bac Taku nMeeTcs IIpeABapUTeIbHBIN OIBIT IIPOTPAMMUPOBaHUsI, BAC HaBepHIKA 3aMH-
TepecyIoT pasauuus Mekay Python u Bamum 1r06uMBIM S3BIKOM IIPOTPAMMUPOBAHUS, MHO-
r'Ue M3 KOTOPBIX CIIeIHaIbHO BbIeIeHBI B TeKcTe. OMHAKO, CUMTAI0 CBOMM JOJITOM IIpeayIIpe-
IUTH BaC O TOM, UTO BCKOPE BAIIIUM JIIOOMMBIM S3bIKOM IIPOTPAMMHUPOBAaHUS BCE PABHO CTaHET
Python!

3.2 HeMHoro ncropum

Bnepssie s o6paTtuics x Python, korga MHe moHagOOHMIOCH HAITHCATh YCTAHOBIIIUK JJIS CBOEH
nporpaMMbl «Diamond», YTOGBI yIPOCTUTH IIPOLIECC YCTAHOBKU. MHe IIPUIIIIIOCHh BHIOMPAThH
Mexay npussskamu Python u Perl x 6ubnauorexe Qt. SI mouckan nHOPMAIIHIO B CETH Ha 3Ty
TeMy M HaTKHYJCA Ha cTaThio Jpuka C. PelimoHa, M3BECTHOTO M yBa)KaeMOTO XaKepa, B KO-
TOPOIL OH paccKasbIBaeT O TOM, Kak Python cran ero so6uMMBIM A3BIKOM IIPOTPaMMHPOBAHUA.
Taxke s1 BBIACHIII, UYTO HpuBsi3ku PyQt 6putu Gostee 3penbiMu 1o cpaBHeHUIo ¢ Perl-Qt. Tak s
OIIpeesINIICS ¢ BBIOOPOM B 1m0Ib3y Python.

[Tocire aTOTO 51 HaUaJ MCKATh XOpolnyio KHury 1o Python. I we mamén! Koneuno, s Harmén
HeckosbKo KHHUT O’Reilly, Ho oM 6bLTH JTHOO CIUIIIKOM HOPOTHMH, JTUOO0 GOJIBIIIE TOXOLUIN
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Ha CIIPAaBOUHUK, HE)XeJIM Ha yueOHUK. Tak YTO MHe IPUIILIOCH JOBOJIBCTBOBATHCS JOKYMeEHTA-
Luel, mocTaBiaseMol B Komiurekre ¢ Python. Ho oHa okasanach CIUIIIKOM KpaTKOM U HEIIOJ-
HoI1. BesyciioBHO, OHA faa MHe HEKOTOpOe IIpeaCTaBlIeHre 0 TOM, uTo Takoe Python, Ho aroro
OBLIIO SBHO HEeJOCTAaTOYHO. MHe e€ XBaTajo, ITOCKOJIbKY s UMeJ IPeObIAYIIIHUIT OIIBIT IIPOTpaM-
MHUPOBaHUS, HO OHA HUKOUM 00pa3oM He IOAXOAMUIIA 11 HOBUYKOB.

[IprMepHO yepes IOJ roja IMOciie MOUX IepBhIX I1aroB B Python s ycranoBut mocienHiorw (Ha
toT MoMeHT) Bepcuio Red Hat Linux 9.0 u Hauan urparscs ¢ KWord. I 6511 B BocTOpre ot Hero,
¥ BAPYT MHe IIPUIILIO B TOJIOBY HAIIKCATh B HEM HeKOoTopble MbIcIu 0 Python. fI paccunrsiBan
HAIIHCATh HECKOJIBKO CTPAHMUI], HO 00bEM OBICTPO BBIpOC 10 30 cTpanui. Torga s pelut Bcepbés
IIpUAATh 3TOMY TeKCTy opMy KHUTHU. [locite MHoMmecmea mepenucbIBaHUM OHA JOCTUTIIA TOTO
COCTOSIHMS, B KOTOPOM OHa YK€ MOTJIa CIY>KHUTD IIOJIe3HBIM IIOCOOMEM II0 M3yYeHHUIO A3bIKA
Python. I cMoTpro Ha CBO¥O KHUTY KaK Ha CBOM BKJIQJ U JaHb coolIecTBYy cBo6ogHOrO I10.

9Ta KkHUTA ObLTa HauaTa KaKk MOU JUUHBbIE 3aMeTKHu o Python, u s 1o cux mop cMoTpio Ha Heé
TakK jKe, XOTsI U IIPUJIOKUI HEMAJIO YCUJIUIL K TOMY, YTOOBI cliesIaTh eé 6osiee TTOAXOMSIIEeH st

OPYTHX :)

" KOHEYHO, B yXe CBO6OJIHOI‘O HO, g IIOJIYYHII MHOKECTBO KOHCTPYKTHBHBIX npennomeﬂnﬂ,
KPUTHUKU U 0mM3bl606 OT I-II/ITE).Te.)'IeI‘/‘I, KOTOPbIE€ IIOMOTJIM MHE€ 3HAUHUTEJIbHO YJIIYUYUTH KHUTY.

3.3 CocTossHUe KHUru

B okTa6pe 2012 roga 6bLTH BHECEHBI HEKOTOPbIE NCITPaBIeHUS, OOHOBIIEHHS, & TAKXKe I10 IIPOCh-
6aM HeCKOJIBKUX II0JIb30BaTeJIe CTPAHUIIBI TOH KHUTH ObLTH IIepeOopMaTHpPOBAHbI IIPU I10-
Mot Pandoc mns Toro, uro6sl caesaTh BOSMOKHBIM aBTOMAaTHYECKOe TeHepHUPOBAaHUE JIEK-
TPOHHBIX KHUT Ha UX OCHOBE.

B penmaxiuu 3a gexabps 2008 rona (110 CpaBHEHHUIO € IPEAbIAYIIINM CePbE3HBIM IIePeCMOTPOM
B Mapre 2005 roja) ObLIU qOOABIIEHBI CBEIEHUs, CBI3aHHBIE C BHIXOIOM Python 3.0.

9Ta KHHUTa HY’KJaeTcsl B IIOMOIIM CBOMX UHUTAaTeJel 110 OOHApPY)KeHHUIO He OUeHb XOPOIIIo, He
OYeHb ITOHATHO MJIM IIOIIPOCTYy HEBEPHO HAIIMCAHHBIX YacTel. Ecim y Bac ecTh Takue Ipemo-
KeHUs, IIOXKAIyHCTa, o0palanTech K CaMOMY aBTOPY KHUTH HIIH K A6Mopy nepesodd, KOTOPBIH
BBI UUTAETE.

3.4 OdununanbHan Beb-cTpaHuua

OdurpanpHas cTpaHUIIA STOM KHUTH HAXOUTCS 0 aapecy http://www.swaroopch.com/notes/Python,
T7ie BbI MOKETe IIPOUYHTATh CaMy KHUTY, CKayaTh €€ IOCJIeTHIOI0 BEPCHUIO0, KYITUTE €€ IIedaTHBII
BapMaHT U OCTAaBUTh CBOU OT3bIBHI.
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3.5 K paambiwneHuio

«Cy1ecTByer [Ba cr1oco6a COCTaBJI€HUs IIPOrPAMM: IIEPBBIF COCTOUT B TOM, UTOOBI
cresaTh e€ HaCTOJBKO IIPOCTOI, YTOOBI B HEM SIBHO He ObLIO OIIHOOK; BTOPOIT — B
TOM, YTOOBI CIeJIaTh €€ HACTOJBKO CIIOKHOI, YTOOBI B HEell He ObLIO SIBHBIX OIIM-

OOK.»
— C. A.R. Hoare

«Ycrex B >KM3HU — He CTOJIBKO BOIIPOC TaJlaHTa 1 BO3MO>KHOCTE!, CKOJIbKO KOHIIeH-
Tpanouu 1 HAaCTOMYMUBOCTHU.»

- C. W. Wendte

3.5. K pa3MbliwnerHunio
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BBenenue

Python - oguH U3 Tex peAKUX SI3BIKOB IIPOTPAaMMHUPOBAaHUs, KOTOPbIe OTHOBPEMEHHO IIpeTeH-
IyIOT Ha 3BaHHE NpocmuviX U MOWHbiX. Bac IPUATHO YAUBUT TO, KaK JIETKO MOKHO COCpeJo-
TOUHUTHCSA Ha pellleHHMH IOCTAaBJIeHHON 3aJayl, a He Ha CMHTAaKCHCe U CTPYKType f3blKa, Ha
KOTOPOM BBI IIpOI'PpaMMHUpYeTe.

Od¢unuansuo Python mpencrasmisor tak:

Python - aTo mpocTOif B OCBOEHMHM M MOIIHBIN A3bIK IporpaMmupoBaHus. OH
npenocTaBisieT 3PQeKTHUBHbIE BBICOKOYPOBHEBbIE CTPYKTYpPbI JAHHBIX, a TaKKe
IIPOCTOM, HO 3P PEeKTUBHBIN ITOAXO0T K 00BEKTHO-OPUEHTUPOBAHHOMY IIPOTPaMMHU-
poBanwuI0. Ero ajeraHTHBIN CHHTAKCHC M JUHAMUYECKas TUITU3AI[MsI Hapsay C TeM,
YTO OH SIBJISIETCSI HHTEPIIPETHPYEMBbIM, eJIal0T €0 MAealbHbIM S3bIKOM ISl HaIlH-
CaHUs ClleHapueB U OBICTPOI pa3paboTKU IPUIIOKEHUIT B Pa3INUHBIX 00JACTIX U
Ha OOJIBIIIMHCTBE ILTaT(HOPM.

B cienyrorieM pasgesie MbI PaCCMOTPUM 3TH 0COOEHHOCTH OoJIee JeTaIbHO.
Hcropusa HasBaHUA

I'supmo Ban Poccym, cosmarens si3bika Python, HazBas ero tak B 4ecTh TeJIeIIoy Ha
BBC mop HasBanueM «Jlerarommuit mupxk MoHTH [TajiToHa»', a BOBCe He IIOTOMY,
YTO OH JIIOOUT 3Meli, yOUBAOIINX )KUBOTHBIX 0OBUBAHUEM CBOETO JIMHHOTO TeJa
BOKPYT HUX U 33/1aBJIMBaHUEM.

4.1 OcobeHHocTu Python

4.1.1 NMpocToii

Python - mpocTo¥ m MUHUMMATHCTUYHBIN A3bIK. UTeHHe Xopolrer mporpamMMsbl Ha Python
OUeHb HallOMHUHaeT YTeHHe aHIVIMIICKOTO TeKCTa, XOTs M JocTaToyHo ctpororo! Takas mcesmo-
KomoBas mpuponaa Python siBisercs oqHOIT 13 ero caMbIX CHIIBHBIX CTOPOH. OHa II03BOJIsIET BaM
COCpPeIOTOUYNTHCS Ha PellleHNH 3aaul, a He Ha CaMOM SI3BIKe.

! «<Monty Python’s Flying Circus» (npum.nepes.)
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4.1.2 JIérkmit B ocBoeHUun

Kak BbI yBunuTe, Ha Python upesBbruaiino jerko HauaTh mporpaMmMupoBars. Python o6iramaer
HCKJIIOUHUTEJIbHO IIPOCTHIM CMHTAKCHCOM, KaK YK€ OTMeYaloCh BbIIIIE.

4.1.3 CB06OAHBIN U OTKPbITbI

Python - sro mpumep cBOGOJHOTO M OTKPBITOrO IIporpamMMHOro obecmeuenust — FLOSS
(Free/Libré and Open Source Software). IIpoire roBops, BbI HMeeTe IIPaBO CBOOOTHO PaCIIpo-
CTPaHATH KOIIMH 3TOTO IIPOIPAMMHOTO 00eCIIeueHHs, YNTATh €r0 MCXOIHbIE TEKCThI, BHOCUTD
M3MeHEHUs, a TaKKe HCII0Ib30BaTh eT0 YacTH B CBOUX IIporpaMMax. B ocHose cBo6oxuoro I10
JISKUT UAes cOOOIecTBa, KOTOPOe NeJIUTCA CBOMMHU 3HAHUAMU. ITO OfHA U3 IIPUUHH, IO KO-
topeiM Python tak xoporr: oH 6bLI CO3HaH M IOCTOSHHO YJIYYIIIaeTcsl COOOIIeCTBOM, KOTOpoe
IIPOCTO XOUET CAeNaTh ero Jyulle.

4.1.4 513bIK BbICOKOI'O YPOBHS

HpI/I HallMCaHUU IIpOTpaMMBbI Ha PythOl’l BaM HHMKOTI'1a HE l'IpI/IJIéTCH OTBJIEKATHCA HAa TAKME HU3-
KOYPOBHEBBIE O€TAJH, KAaK YIIpAaBJI€HNE IIaMATbhIO, HCHOHBSYCMOﬁ BaIlleM HpOI‘paMMOIV/I, M T.II.

4.1.5 MNMopTupyemoii

Biaromaps cBoert OTKpbITON mpupone, Python 6pu1 moprupoBan Ha MHOTO 1LIaTdopM (T.€. 13-
MeHEH TaKUM 00pa3oM, 4To0bI paboTaTh Ha HKX). Bce BaIy mporpaMMbl CMOTYT 3aITyCKAThCS
Ha JI00011 U3 9TUX IIaTGopM 6e3 KaKUX-IH00 N3MeHEeHUH, eCITU TOJIBKO BbI N30eraan NCII0Jb-
30BaHUsA CHCT€MHO-3aBUCUMBIX (PYHKIIUI.

Python Mmoo ucmoas3oBats B GNU/Linux, Windows, FreeBSD, Macintosh, Solaris, OS/2,
Amiga,AROS, AS/400, BeOS, 05/390, z/OS, Palm OS, QNX, VMS, Psion, Acorn RISC OS, VxWorks,
PlayStation, Sharp Zaurus, Windows CE u maske na PocketPC!

Brr MokeTe ma’ke HMCIIONB30BaTh Takylo ILTaTdopmy, Kak Kivy mma cosmanusa urp g iOS
(iPhone, iPad) 1 Android.

4.1.6 UnTepnpeTnpyembiii

910 TpebyeT HEKOTOPOIO ITOSICHEHUS.

[IporpamMa, HanHcaHHas Ha KOMIIHJIIPYEeMOM si3bIKe IIPOrpaMMUpOBaHusd, Kak Harpumep, C
ninu C++, mpeobpasyeTcst U3 HCXOTHOTO A3bIKa (T.e. C mtu C++) B A3BIK, IOHATHBIN KOMIIBIO-
Tepy (OMHApHBIA KOJ, T.e. HYJIM U €JUHUIIBI) IIPU IIOMOINM KOMIIIJIATOpPA C IIPUMEHEeHHeM
pasHoo6pasHbIX (praroB u mapaMerpoB. Korpa BbI 3amyckaeTe TaKylo IpOrpaMMy, KOMIIOHOB-
IIIK/3aTPy3YHK KOIIUPYET IIPOTpaMMYy C JVCKa B OIIEPATUBHYIO IIAMATH U 3aITyCKaeT eé.

Python jxe, HanmpoTus, He TpedyeT KOMIMIAINY B OMHAPHBIN KoJ. [IporpaMma IIpocTo vinos-
Hiemcs U3 UCXOMHOTO TeKcTa. Python cam mpeoGpasyer sTOT MCXOTHBIN TEKCT B HEKOTOPYIO
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IIPOMEXYTOUHYI0 (popMy, HaspIBaeMyI0 GaliTKOIOM, a 3aTeM IIePEeBOAUT ero Ha MalllWHHBIN
A3BIK U 3aIlycKaeT. Bcé aTo 3ameTHO obierdaer ncrosnb3oBaHue Python, mockonbky Het Heo6-
XOXMMOCTH 3a60THUTHCS 0 KOMIIMJIAIMY IIPOIPaMMBI, IIOAKIIOUEHUH U 3aTPy3Ke HYKHBIX O610-
JHOTeK U T.A. BMecTe ¢ TeM, 3T0 menaeT mporpammMsl Ha Python HamHoro 6oJee mepeHOCHMBI-
MM, TaK KaK JOCTATOYHO HX IIPOCTO CKOITMPOBATh HA JPYTOH KOMIIBIOTEP, U OHU paboTaroT!

4.1.7 O6bEKTHO-OPUEHTUPOBAHHDIIA

Python momgmep:kuBaeT Kak  IIpOIleypHO-OPUEHTUPOBaHHOe, TaK U  OOBEKTHO-
OpHEHTHPOBAaHHOE IIpOTpaMMHUpOBaHHE. B npoyedypHo-opueHmuposaHHvix S3bIKaX IIPO-
IpaMMBbl CTPOSTCS Ha OCHOBE IIPOLeAyp MIHM (PYHKIIHI, KOTOpbIe IIPENCTABJISIT COOOI
IIPOCTO-HAIIPOCTO MHOTOKPAaTHO WCIIONb3yeMble (parMeHThl IIpOrpaMMbl. B o06wexmHo-
OpUEHMUPOBAHHBIX SI3BIKAX IIPOTPAMMUPOBAHUS IIPOIPAMMBI CTPOSATCS Ha OCHOBE OOBEKTOB,
o6beqUHAIOIINX B cebe maHHBIe U PyHKIIMOHAL Python mpenocrasmiser mpocTeie, HO MOIITHbIE
cpencraa mist OOII, oco6eHHO B CpaBHEHUU ¢ TAKUMU OOJBIINMH SI3bIKAMH IIPOTPAMMUPOBA-
Hus, kKak C++ muiau Java.

4.1.8 Pacwunpsembii

Ecou Bam Hy’XHO, UTOOBI HEKOTOpasi KpUTHYECKas 4acTh IIPOTpaMMbI paboTaia 0UeHb OBICTPO
WJIH BBl BBIHY)KIEHBI CKPBITh YacTh aJITOPUTMA, BbI MOKeTe HaIIMCaTh 3Ty YacCTh IIPOrPaMMBbI
Ha C mnu C++, a 3aTeM BBI3BIBATh €€ 13 mporpamMmMsl Ha Python.

4.1.9 Bcrpausaembiii

Python moxHO BcTpauBars B mporpaMmMsl Ha C/C++, 9TO6GBI IIPeTOCTABIATH BO3MOKHOCTH Ha-
MMICAaHUSA ClleHapHUeB UX II0JIb30BaTENIM.

4.1.10 O6wupHbIEe BUOBNNOTEKHU

CraungaprHas 6ubmuoreka Python mpocro orpomua. OHa MOMKET IIOMOYB B PELIEHUU CaMBbIX
pa3HO0OpasHbBIX 3a7ay, CBI3aHHBIX C MCIIOJIb30BAaHUEM PeryJIsSpPHBIX BbIpa)KeHU, TeHepUPO-
BaHUEM TOKyMEHTAIlUU, IIPOBEPKOI OJIOKOB KOMa, pacrapajuieInBaHUEM IIpoIleccoB, Oa3a-
MU JaHHBIX, BeO-Opaysepamu, CGl, FTP, anektponnoi mouroit, XML, XML-RPC, HTML, WAV
¢darturamu, kpunrorpadueit, GUI (rpaduueckum wmHTEpdeicoM MOAb30BATENS) U APYTUMU
CHCTEMHO-3aBUCUMBIMU Beramu. [[oMHUTE, UTO BCE 3TO JOCTYITHO aGCOJIIOTHO BE3/Ie, T/ yCTa-
[13 .. »
HosireH Python. B atom saxirouaercst prnocodus Python “Beé Brimroueno”.

KpomMme crangapTHOM OGHMOINOTEKH, CYIIIeCTBYET MHO)XeCTBO IPYTHX BHICOKOKaUeCTBEHHBIX O10-
JINOTEK, KOTOpbIe MOKHO HarTu B Karanore makeros Python

Pesrome
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Python — oueHs yBiIeKaTeIbHBIN U MOIIHBII 513bIK. OH LMeeT XOPpOIIIee COOTHOIIIe-
HIe IIPOM3BOAUTEILHOCTU ¥ BO3MOXHOCTEI, UTO JejlaeT HallucaHue IIporpaMM Ha
HEM OJTHOBPEMEHHO UHTEPECHBIM U JETKUM.

4.2 Python 2 npoTus 3

Ecom Bac He mHTepecyer pasHuna Mmexay Python 2 u Python 3, BeI MokeTe IIpOIIyCTHTB 3TOT
panmein. Ho B m060M cityyae IOMHUTE, KAKYI0 BEPCHUIO BbI UCIIOJIb3yeTe.

B 2008 roxy sra xkHura 6ObL1a mepernncana A Python 3. 9to 6pL1a omHA U3 IePBBIX KHUT, I10-
cBaiéHHbIX Python 3. OnHako, K cojkaJleHHIo, 3TO IIPUBEJIO K IIyTaHUIIE CPeqU IT0JIh30BaTeleH,
nblTaBIINXcs u3ydarh Python 2 mo Bepcuu kuuru muis Python 3 u Hao6opot. Tem He MeHee, Mup
ImoHeMHOTy MuUrpupyet Ha Python 3.

Tak 4TO 71, B 9TOV KHUTeE BBI OyeTe YUUThCS IIporpaMMmuposars Ha Python 3, naske eciiu B ko-
HEYHOM CUéTe IIaHUpYyeTe UCIIoIb30BaTh Python 2. [TomHume, umo xak monvko 6vl Kak ciedyem
yceoume U Hayuumeco NOIb306aMbCs TNObIM U3 HUX, bl MAKHE CMONCEME JIeZKO 0C60UMb PASHUYY
MesHc0y HUMU u adanmuposamycs. Camoe CIONHOe 3aKI0Uaemcs: 6 00yUeHUU NPoePaAMMUPOSAHUI
U NOHAMUU OCHOEHOU uacmu s3vika Python. 9mo u 6ydem Haweil yenvio 6 Hacmoswjel KHuze, a
KaK moJIbKO bl eé docmueHeme, 6bl CMOXceme 3anpocmo ucnonvzosamv Python 2 unu Python 3 6
3a6UCUMOCTU OM KOHKPEMHOU CUmMyayuu.

Wsyuuts pasuuny mexnay Python 2 u Python 3 B meransax moxHo Ha crpanuie Ubuntu wiki,
nocssaénHon Python 3.

4.3 YTO rosopsaT nporpaMMmuCTbI

WHTepecHO, YTO TaKue BeJIMKHe XaKepsl, Kak IpukK Parimonn, rosopsr o Python:

1. Ipuk C. Paiimono — aBTop paborsl «Cobop m Basap», a TakKe uelIOBeK, KOTOPBII BBET
tepmuH “Open Source”. On roopur, yto Python cran ero 1061 MBIM S3BIKOM IIPOTpaM-
MHpPOBaHMA. ITa CTaThd U BAOXHOBUJIA MeHd Ha ITpoOy mepa B Python.

2. Bproc Ikenv — aBTOp 3HAMEHUTHIX KHUT «[lymaem Ha Java» u «[ymaem Ha C++». OH
yTBep)KIaeT, YTO HU Ha OJTHOM SI3BIKe IIPOTPaMMHPOBaHUs ero paboTa He ObLiIa CTOJB -
¢dextuBHOI, Kak Ha Python. Kpome Toro, on cumuraer, uro Python - aTo, moxasyit, equs-
CTBEHHBIN SI3BIK, CTPEMSIIIIUIICS 00JIerduTh )XU3Hb Iporpammucty. [logpo6Hee MOKHO
IIPOYHUTATH B €0 IIOJHOM MHTEPBBIO.

3. Ilumep Hopeuz — IMPOKO U3BECTHBIN aBTOP Lisp, a Takke TUPEKTOP I10 KaUeCTBY IOMC-
ka B Google (crmacu6o I'sumo Bau Poccymy 3a aro 3ameuanue). On roBoput, uro Python
Bcera ObIT HeoTheMIeMoH JacThio Google. BeI MokeTe yOeIUTBCA B 3TOM, 3aIIAHYB Ha
crpanuny Google Jobs, Ha koTopoit Bragenue Python ykasaHo kak TpeboBaHUe [ pas-
pabOTYMKOB IIPOIPaMMHOTO 00ecIIeueHN .
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YcTraHOBKA

Ecnu y Bac yske ycranosieH Python 2.x, HeT HEOOXOIMMOCTH €ro yHaJsaTh OJISI TOTO, YTOOBI
ycranoBuTh Python 3.0. O6e Bepcru MOTyT OBITH yCTAaHOBJIEHBI B CUCTEMe OJHOBPEMEHHO.

5.1 YcraHoBka B GNU/Linux n BSD

Ecau Bbl ucnonpsyere omuu u3 auctpubytuBoB GNU/Linux, takux kak Ubuntu, Fedora,
OpenSUSE, Debian, CentOS unu {Bar BapuanT}, wiau oguH n3 BapuanToB BSD, kak Hampumep,
FreeBSD, To ckopee Bcero, B Balllei cucreMe yxe ycraHosieH Python.

Uto6b! TIpOBepUTH, ycTaHOBIeH U Python Ha Bameit mamwuue ¢ BSD mnu GNU/Linux, or-
KpOMTe SMYJIATOp TepMHUHAaNa (Harmpumep, konsole uiau gnome-terminal) u BBeguTe KOMaHIy
python -V, Kak moxasaHO HUXe.

$ python -V
Python 3.3.0

ITpumeuanue: $ - 310 HpUTIalIeHHe KOMaHIHOM cCTPOKHU. OHO MOKeT BBITIIAAETh II0-Pa3HOMY
B 3aBUCHUMOCTH OT HacTpoek Baireri OC, moaTomy s1 6yny 0603HaUYaTh MPUTJIALIIEHNE TTPOCTO
OOHHM CHUMBOJOM $.

Ecorut BeI BUguTE HH(POPMALIMIO O BEPCUH, KaK ITI0OKa3aHO BhIlIe, 3HaYNT Python y Bac ysxe ycra-
HOBJIEH.

Eciu ke BbI II0JIy4a€Te€ TaKoe COO6IlICHI/ICI

$ python -V
bash: Python: command not found

3HauuT, Python y Bac He ycTaHOBJIEH. 9TO MAJIIOBEPOSATHO, HO BCE K€ BO3MOSKHO.

IMpumeuanue: Eciu y Bac yxe ycranosieH Python 3.x, mompo6yiite python3 -V.

B arom ciyuae y Bac 6yayT ABa BapuaHTa ycTaHOBKH Python:

+ Cxommmuianuposats Python u3 1ncxoqHbIX TeKCTOB M yCTaHOBUTSD er0. IHCTPYKIIHS IT0 KOM-
MIUJIAIUY eCTh Ha YKa3aHHOM Beb-caiiTe.
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+ YcTaHOBHUTH OMHApHBIE IIAKeTHI, HCIIOIB3Ys IIAKeTHBIN MeHeIKep, BXOMAIIUN B KOM-
ekt nocraBky Bamrer OC, kak Harpumep, apt-get 8 Ubuntu/Debian u gpyrux gucrpu-
OyTuBax, ocHoBaHHBIX Ha Debian, yum B Fedora, pkg add Bo FreeBSD, u t.n. O6parure
BHHMaHHe, 9TO I 3TOTO IToTpedyerca coequHeHNe ¢ MIHTepHEeTOM. B IIpoTHBHOM CIIy-
Jae BBI MOKeTe JIF0OBIM APYTHM CII0COO0M CKOIIMPOBATh OMHAPHUKY HA CBOHM KOMIIBIOTEP
1 yCTAaHOBUTH OTTYJA.

5.2 YcraHoBka B Windows

[Tocerute cTpanuny http://www.python.org/download/ n 3arpysure nmociegHor Bepcuro. Ycra-
HOBKa IIPOM3BOMUTCS TaK jKe, KaK M IUIs JII0OBIX ApyTrux mporpamm mist Windows.

OctopoxHo: Korma BaMm OymeT IpemyioskKeHO OTKIIUYUTHh HEKOTOpbIE «OIIIIHO-
HaJIbHbIE» KOMIIOHEHTHI, He OTKJII04aliTe HU oqHoro! HekoTopble 13 3TUX KOM-
IIOHEHTOB MOTYT BaM IIPUTOAUTHCs, ocobenHo IDLE.

VHTepecHO, UTO GOJIBIITYIO YaCTh 3aTPy30K IIPOU3BOIAT UMEHHO ITosrb3oBareny Windows. Ko-
HEYHO, 3TO He JaéT IIpeCTaBIeHNs O IIOJTHOM KapTHHe, IIOCKOIbKY y OOJIBIIIHMHCTBA II0JIb30Ba-
tenert GNU/Linux Python ycraHoBJIeH B cucTeMe IO yMOIUaHUIO.

5.2.1 KomaHgHasa cTtpoka DOS

s ncrionp3oBanus Python us komanguoit crpoku Windows, T.e. mpuriarienus DOS, Heo6-
XOAVMO yCTAaHOBHUTH JOJDKHBIM 00pa3om mepemeHHyo PATH.

Hna Windows 2000, XP, 2003 , nepetinure B «[lanens ynpasrenus» — «Cucrema» — «/[o-
noirHuUTeNbHO» — «IlepemenHsble cpenpl». HakMuTe Ha mepeMeHHOM ¢ uMeHeM PATH B OT-
nene «CucreMHBIe IIepeMeHHBIE», IIOCJIe 3TOro BbIOepuTe «PemaKTHpOBaTb»M TOIHIIIHTE
;C:\Python33 Kk KOHIIy TOTO, YTO TaM y’Ke eCTb (IIpOBepbTe, CYILIeCTBYET JIU TaKOM KaTaJor,
TaK Kak muisi 6osiee HOBBIX Bepcuil Python on 6ynmer mmers apyroe ums). Koneuno, ykakure
IeMCTBUTEJIbHOEe MMs KaTajora.

Hns 6osee craperx Bepcuit Windows qo6aBbTe cieyroIIyo CTpoKy B ¢arii C: \AUTOEXEC . BAT :
"PATH=%PATH%; C: \Python33”(6e3 kaBbIuekK) u mepesamnycrure cucremy. [lis Windows NT wuc-
1oyIb3y¥iTe aria AUTOEXEC. NT.

s Windows Vista:
1. Haxxmute xkHonky «Ilyck» u BeiGepute «IlaHens ynpaBieHUs»

2. Haxxmure «Cucrema», cripasa Bbl yBUAUTEe «IIpocMOTp OCHOBHBIX CBeleHUI O BallleM
KoMIIbloTepe». CileBa — CIIMCOK AeMCTBUH, ITOCIeTHUM M3 KOTOPBIX Oymer «/[lomosHu-
TeJIbHBIE ITapaMeTpbI cucTeMbl.» Haskmure e€. OTo6pasnuTcs BKIAAKA « [JOIIOTHUTEIBHO»
muasora mapamerposB cucreMsl. Haxmure kHonky “TlepeMeHHBbIe cpemsl” CIipaBa BHU3Y.

3. B HmxkHeM mosie mox HasBaHHEeM «CuHcTeMHBbIe IIepeMeHHbIe» IIPOKPYTHUTe A0 Path u
Ha)KMHUTe KHOIIKY «PemakTHUpoBaTh».
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4. VIamMeHUTE MyTh, KAaK HYKHO.
5. Ilepesamycrure cucremy. Vista He 0GHOBJISIET CHCTEMHBIE IYTH [0 TIEPE3arPy3KHU.
g Windows 7:

1. IIIénkHUTe TpaBO¥ KHOIIKOM MBIIIN Ha 3Hauke «KoMmpioTep» Ha paGodeM CTOJIE U BbI-
6epure «CBOICTBa»; NHaUe — HAKMHUTe KHOIIKY «Ilyck» u Bpibepure «[lanens Ypasie-
Husa» — «CucreMa u 6esomacHocTb» — «CrucreMa». Haxkmure «JIoIIONIHATEIbHBIE I1a-
paMeTphbl CHCTeMbI» CJIEBa, a 3aTeM BbIOepHTe BKIAAKY «[lomosHHUTeabHO». BHU3Y Ha-
KMHTe KHONKY «IlepeMenHbIe cpenibl» U B oTAeNe «CHcTeMHBbIe IIepeMeHHbIe» HalIUuTe
repeMeHHYI0 PATH, BbIOepuTe eé U HaKMUTe » PeqakTupoBaTh».

2. IleperimuTe K KOHIy CTPOKM B IIoJle «3HaueHHUe IIepeMeHHOI» U JOIIHIINTe
;C:\Python33.

3. Eciiu 3HaueHue mmepeMeHHOM ObLIO %SystemRoot%\system32;, Termepb OHO IPUMET BU
%SystemRoot%\system32;C:\Python33

4. Haxxmure «Ok», u Bcé. [lepesarpyska He TpeOyeTcs.

5.2.2 3anyck komaHaHoM ctpokn Python B Windows

Ecytu BBI HOJDKHBIM 00pasoM ycmaHosunu 3navenue nepemenroti PATH, Tereps MOXHO 3aITyc-
KaTh MHTEPIPETATOp M3 KOMaHIHOI CTPOKHU.

Yro6s!I OTKpEITH TepMuHAT B Windows, HaskMuTe KHONIKY «IIyck» u BbIGeprTe «BBITOTHUTDY.
B mosiBuBIIEMCs OMaJIOroBOM OKHe HabepuTe cmd U HOKMHTe Enter.

3aTtem HabepuTe python3 -V u ImpoBepbTe, HET JIU OLIHOOK.

5.3 [Insa nonb3oBaTenen Mac OS X

Y monp3oBarenert Mac OS X Python ysxe 6yaeT ycTaHOBJIEH B ccTeMe. B mpoTHBHOM city4ae BbI
MO)KeTe OTKPBITh TEPMHUHAJ, Ha)kaB Command+MNpo6en, HabpaB B OTKPBIBIIIEICS CTPOKE ITOMCKA
Terminal u Ha)KaB Enter.

3aTeM ycraHOBUTH Homebrew, BBITTOJIHUB:

ruby -e "$(curl -fsSkL raw.github.com/mxcl/homebrew/go)"

ITocire yero ycranoButs Python 3 mpu momorru:

brew install python3

A temepb 3amycTute python3 -V u mpoBepsTe, HET JIU OIIHOOK.
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5.4 Pe3iome

Y monp3oBareneit cucreM GNU/Linux u BSD, Bepositee Bcero, Python yske ycranosnen. B mpo-
THUBHOM CJIy4ae ero MOXHO YCTAaHOBHUTbD, UCIIONb3Ys ITaKEeTHBIN MeHeKep, IOCTaBIAEeMBbIH C
BamnuM quctpubytusoM. s Windows ycranoska Python cBogutcs k 3arpyske ycTaHOBIITHKA
Y OBOMHOMY IIeTuKy Ha HEM. C 3TOro MoMeHTa MBI OyaeM cumuTaTh, uTo Python 3 B Bammeit
CUCTeMe YCTaHOBJIEH.

Jlasee MBI IPUCTYIINM K HaITMCAHUIO HAIllel IepBOH mporpamMmMsl Ha Python.
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IlepBble miaru

6.1 BBepeHue

JlaBaiiTe TIOCMOTPHM, KaK CO3[1aTh TpaguiuoHHyto mporpammy “Hello World” ra Python. 3to
Hay4JuT Bac IIHCaTh, COXPAHITh U BBIIIONHATH IporpamMmMsl Ha Python.

CymecTByeT aBa crmocoba 3amycka ImporpamMM Ha Python: mcmonp3oBaHHe MHTEepaKTHBHOIO
IIpUIJIALIeHN HHTePIIpeTaTopa U UCIIoIb30BaHue (aiiia ¢ TeKCTOM IporpamMmMbl. Ceffdyac MBI
YBUIUM, KaK II0Ib30BAThCSI 0O0MMH METOLaMHU.

6.2 Ucnonb3oBaHne KOMaHAOHOW CTPOKU UHTepnpeTa-
TOopa

OTkpo¥iTe OKHO TepMHUHAaJIa (KaK OBLIO OITHCAHO B TJIaBe YCMAaHO6KA) U 3aIlyCTUTe MHTepIIpe-
TaTop Python, BBeIs KOMaHAy python3 u HaxkaB Enter.

[Tonp3oBareru Windows MOTYT 3allyCTUTh MHTEPIPETATOP B KOMaHIHOI CTPOKe, €CJIU yCTa-
HOBMIM IlepeMeHHYI0 PATH HagiexamuM o6pasoM. UToObI OTKPBITH KOMAHIHYIO CTPOKY B
Windows, 3aiiqute B MeH0 «Ilyck» u Ha)xMute «BbIIOIHUTE...». B mosBuBIIIEMcsl KHATIOT0-
BOM OKHe BBequTe cmd’u HakMuTe Enter; Tereps y Bac Oymer Bcé He0OX0QUMOe [IJIs1 Hayasia
pabotsl ¢ python B komanmHoit ctpoke DOS.

Ecnu BbI ucnonssyere IDLE, Haskmute «Ilyck» — «IIporpammser» — «Python 3.0» — «IDLE
(Python GUI)».

Kax TonpKo BbI 3amrycTunn python3, BeI JOJDKHBI YBUETH >>> B Hadalle CTPOKH, TJI€ BbI MOXKETE
YTO-TO HAOMpaTh. ITO U HA3bIBAETCSI KOMAHOHOU cmpokoill unmepnpemamopa Python

Teneps BBenuTe print('Hello World') m HaXMHTe KiIaBUITy Enter. B pe3ynbraTe HOJKHBI
nosiBUTHCs cnoBa “Hello World”.

BoT mpuMep TOTO, UTO BBI MOKETe YBUAETD Ha 9KpaHe, eClI OyJeTe HCIIOIb30BaTh KOMIIBIOTED C
Mac OS X. Mudopmarus o Bepcuu Python MoskeT oTrmyaTsesi B 3aBUCMMOCTH OT KOMIIBIOTEpA,
HO YacTh, HAUMHAIOIIASCS C IPUIJIAIIeHNs (T.e. OT >>> U fajee) JOJDKHA ObITh OMMHAKOBOM Ha
BCEX OIIEPAIIOHHBIX CUCTEMAX.
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$ python3

Python 3.3.0 (default, Oct 22 2012, 12:20:36)

[GCC 4.2.1 Compatible Apple Clang 4.0 ((tags/Apple/clang-421.0.60))] on darwin
Type "help", "copyright", "credits" or "license" for more information.

>>> print('hello world')

hello world

>>>

O6parute BHNMaHue, 4yTo Python Beimaér pesynpraT paboTs! cTpoku HeMeqIeHHO! BbI TOIBKO
YTO BBEJIY OMMHOYHBIN «orepaTop» Python. print ucmomsayercs muis Toro, 4To6bI (UTO HEYIU-
BUTEJBHO | ) HalleyaTaTh JI000e IepeJaHHOe B HETO 3HaYeHNe. B JTaHHOM cirydyae MbI IIepeain
B Hero TekcT “Hello World”, koTopsiit u 6pL1 HalleyaTaH Ha SKpaHe.

Coset: Kak BBIITH U3 KOMaHIHOM CTPOKM MHTepIIpeTaTopa

Ecnu BbI ucnionsayere IDLE unn o6osmouxy GNU/Linux unn BSD, BbI Mo)KeTe BBIIITH U3 KO-
MaHJHOM CTPOKU MHTepIIpeTaTopa HakaTueM Ctrl-D MM BBeAs KOMaHAy exit () (mpumeua-
Hue: He 3a0yIbTe HAIucaTh CKOOKHY, ()”), a 3aTeM Ha)kaB KiaBuiry Enter. Ecu BbI ucmonbayere
KOMaHIHYI0 cTpoKy Windows, HaykmuTe Ctrl-Z, a 3aTeM HOKMUTe KIaBUIITY Enter.

6.3 Bbibop penakTopa

[TockoabKy MBI HEe MOKeM HaOHpaTh IPOrpaMMy B KOMaHHOM CTPOKe MHTepIIpeTaTopa Ka-
IOBIN pas, Korja HaM HY)KHO YTO-TO 3aIlyCTHTh, HaM IIOHAZOOUTCS COXPAHATH IPOTPaMMBI B
¢arirax, 4ToOBI IIOTOM MMETh BO3MOKHOCTH 3aIIyCKAaTh X CKOJIBKO YTOQHO pas.

I[Ipeske yeM MPUCTYIIUTD K HAITHCAHUIO ITporpaMM Ha Python B ¢aiinax, Ham HyXeH peJakTop
11 paboTsl ¢ aiyaMu IporpaMM. Beibop pemakTopa KpaiiHe BakeH. [IonXoquTh K BBIOOPY
peJaKTopa clefyeT TaK ke, KaK M K BBIOOPY JIMYHOTO aBTOMOOMIIA. XOPOIIHUIT peJaKTOp IIOMO-
»KeT BaM JIETKO IIHCaTh IIporpaMMsl Ha Python, nenas Baie myremrecTsue 60ee KOMPOPTHBIM,
a TaK)Xe II03BOJIss ObIcTpee U Ge3omacHee JOCTHYb Balllel LIeJIH.

OpnHO M3 caMbIX OCHOBHBIX TPeOOBAHUIT — 3TO N00CEEMKA CUHMAKCUCA, KOT/Ia pa3HbIe 3JIeMEeHThI
IIporpaMMBbl Ha Python pacKpallleHbI TakK, yTOOBI BBI MOTJIU JIETKO 6Udemb BaIIly IIporpaMmy U
XOJI €€ BBIIIOJTHEeHU .

Ecnu BBI He 3HaeTe, C 4ero HauaTh, s ObI ITOPEKOMEHOBAJI BOCIIOJIB30BATHCS IIPOTPAMMON
Komodo Edit, kotopas mocrymsa mius Windows, Mac OS X u GNU/Linux.

Ecnu BbI monb3yerecs Windows, He ucmoinb3yrite B1okHOT — 310 I1710X0¥ BBIGOP, ITOCKOIb-
Ky OH He o0yafaeT (pyHKIIHeIl IIOJCBETKH CHHTAKCHCA, a TAKKe He IT03BOJIAET aBTOMATHUYECKU
BCTaBJIATh OTCTYIIBI, UTO OUE€Hb BAKHO B HallleM cJydae, Kak MBI YBHAHMM II03Ke. XopolIue
pemakTopsl, kak Komodo Edit, m03BossI0T IeIaTh 5TO aBTOMAaTHYECKH.

OmnbITHBIE TIPOTPAMMUCTHL, TOJDKHO OBITh, YK€ MCIIOIB3yIoT Vim uiau Emacs. He crout make
¥ TOBOPUTH, UTO 3TO IBa HanboJjiee MOIIHBIX PeTaKTOpa, ¥ BbI TOJBKO BBIUTpaeTe OT UX HC-

! “print” - anen. «I[levarats» (npum. nepes.)
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IIOJIb30BAHUSA IJIA HAIlMCAaHHA mporpaMM Ha Python. JInuno g momp3yroch MU 000MMU I
OOJIBIIIMHCTBA CBOMUX IIPOTPaMM, U AaskKe HaIlKcal KHUTy o Vim. Sl HacTosATeIbHO peKOMEHAYIO
BaM PeIINUTHCS U IIOTPATUTH BpeMs Ha udyueHue Vim nian Emacs, TocKosbKy 910 OyeT IpHHO-
CUTb BaM II0JIb3Y AOJTHE roabl. OMHAKO, KaK 51 y>Ke IIKCaJl BbIIIle, HOBUYKHU MOTYT IIOKa IIPOCTO
ocraroBuThcsA Ha Komodo Edit n cocpemorounTsesa Ha nsydernuun Python, a He TekcToBoro pe-
JaKTopa.

S moBTOpIOCH e111é pa3: 00si3aTeTbHO BhIOEPUTE MOAXOMSIIIUIT PeJAKTOP — 3TO CAejlaeT HAITHCa-
Hue nporpamMM Ha Python Gosee mpocThIM U 3aHUMAaTETIHbHBIM.

[ mosp3oBaTeiieri Vim

CymrecTByeT xopolilee BBelleHHe B ICIIONb30BaHMe Vim kak moinHoro IDE mms
Python, aBrop - John M Anderson. Takxe 51 pekomMeHayto rarus jedi-vim 1 Moit
COOCTBEHHBIN KOH(QUTYPAIMOHHBIN (DAL

s momp3oBareeir Emacs

Cy1iiecTByeT xopolilee BBeieHUe B rcIonb3oBanne Emacs kak mornuoro IDE nua
Python, aBrop — Ryan McGuire. Taxke 51 pekomenayo Kouduryparnuio dotemacs
ot BG.

6.4 Ucnonb3oBaHune nporpaMmHbix daiinos

A Temepp maBaliTe BepHEMCA K IIporpaMMupoBaHu0. CyIllecTByeT Takas TpagUuLs, YTO KaKOH
ObI SI3BIK IIPOTPAMMHUPOBAHUS Bbl HU HAUMHAIN YUUTh, IIEPBOI Balllell IIPOrpaMMOIl JOJDKHA
Ob1TH IporpaMma «IIpuser, Mup!». 910 mporpamma, KOTOpas IIPOCTO BBIBOAUT HAIIIUCh «IIpu-
BeT, Mup!». Kak ckasan Simon Cozens?, aTo «TPaAULIMOHHOE 3aKINHaHNe 60TOB IIPOrpaMMU-
pOBaHUs, KOTOPOE IIOMOKET BaM JIyYIlle H3yUUTh A3BIK».

3anyctuTe BHIOPAaHHBII BAMU PETaKTOP, BBEIUTE CIEAYIOLIYIO IIPOTPAMMY U COXPAHUTE €€ IO
umMmeHeM helloworld. py

Ecnu Bl monb3yereck Komodo Edit, Haxkmure «Paitn» — «Hossbrit» — «HoBsrit daiin», BBe-
IHUTE CTPOKY:

print('MpuseT, Mup!')

B Komodo Edit HaskmuTte «Parin» — «CoxpaHUTh» I coXpaHeHUs dariia.

Kyna coxpanuts ¢aiin? B mo6yio manky, pacrosokeHne KOTOpoil Bl 3HaeTe. Ectu BbI He 110-
HIMaeTe, YTO 9TO 3HAYUT, TO CO3[aiiTe HOBYIO IAIIKy U UCIIOJIb3YITe €€ s BCeX BAILIUX IIPO-
rpamm Ha Python:

e C:\\py B Windows
« /tmp/py B GNU/Linux
o /tmp/py B Mac OS X

2 o <« . . »
ABTOp BOCXUTHTEIBHON KHUTH Beginning Perl
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Yrobbl cO31aTh MaIKy, BOCIIONb3yNUTeCh KOMaHOoM mkdir B TepmuHaie. Hampumep, mkdir
/tmp/py.

BaxHo: He 3a6pIBaiiTe yKasbpIBaTh paciiuperue garia . py. Hanmpumep, «file.py».

B Komodo Edit maxxmure «MHCTpyMeHTBI» — «3amyck KoMaHAbl», Habepure python3
helloworld.py u HaXmMure «BbpINMOJIHUTH». Bbl MOJKHBI YBUIAETH BBIBOJ, IIOKA3aHHBINM Ha
CKPHMHIIIOTE HIKE.

800D helloworld.py (~)
EEE REEE R BEE B R E=E

= Start Page ﬂ | helloworld.py *= [
1 print(‘hello world')

Command Output || Motifications | Syntax Checking Status
“python3 helloworld.py ™ returned O
helle world

Ho Bcé-taku ayulie pegaktuposats mporpammy B Komodo Edit, a 3amyckaTs B TepMuHae:
1. OTkpoiiTe TepMHUHAJ, KaK OIIMCAHO B IJIaBe YcmaHo6Ka.
2. Ilepetigure B KaTajor, B KOTOPOM BBI coxpaHuau ¢arin. Hampumep, cd /tmp/py.

3. 3amyctuTe mporpaMMy, BBed KoMaHAy python3 helloworld.py.
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BBIBOII IIpOrpaMMBbI IIOKa3aH HUKE.

$ python3 helloworld.py
NpuBeT, Mup!

Ecnu y Bac MOJy4YMIICS TaKOM >Ke BBIBOJ, ITO3JPaBIAl0! — BBl YCIIENIHO BBIIIOJIHUIIU Bally
nepByio mporpammy Ha Python. Bel Tonpko 4TO coBepIInIu caMblil CJIOKHBIH IIar B 00yue-
HUH IIPOTPpaMMUPOBAHUIO, 3aKIIOYAIOIIUIICA B HAIIMCAHUH CBOEH IIePBOI IIpOrpaMMBbI!

Ecotu BoI mostyunTe coobiieHue 06 oIirdKe, BBEAUTE BhIIIIEYKA3aHHYIO IIPOTPAMMY 8 MOUHOCTU
TaK, KaK IIOKa3aHO 3[ech, U 3amycture cHoBa. O6paTure BHUMaHuUe, 4To Python pasmuuaer
peructp GYKB, TO €CTh print — aTo He TO Xe caMoe, 4To Print (o6parure BHUMaHUE Ha OYKBY
P B HIDKHEM PeTHCTpe B IIEPBOM ciyuae U Ha OYKBY P B BepXHEM perucTpe Bo BTOpoM). Taxske
ybenuTech, YTO Iepes IMepBbIM CUMBOJIOM B CTPOKe HET IPO0eIOB MU CHMBOJIOB TaOy IAIUN
— IO3)Ke MBI YBUIUM, II0YEMY 3TO BayKHO.

Kak sTo paboraer

[Iporpamma Ha Python cocrout us svipaxenuii. B Hamieit mepBo#i mporpamMme ume-
€TCs1 BCETO JIMIIb OAHO BBIP)KeHHE. B 3TOM BBIpa)KEHUU MBI BBI3bIBAEM (PYHKIIHIO
print, KoTopas IPOCTO BBIBOAUT TeKCT 'MpuBeT, Mup!'. O PyHKIHAX MBI y3Ha-
eM B 00HOU U3 Nocred YU ux 2iaes, a ITIoKa BaM TOCTaTOUHO IIOHATH, UTO BCE, UTO BbI
yKa)keTe B CKOOKax, Oy[eT BbIBeleHO Ha 9KpaH. B JaHHOM IpuMepe MbI yKasaau
'MpuseT, Mup!'.

6.4.1 UcnonHumble nporpammbl Ha Python
910 Kacaerca ToabKo moib3oBareneill GNU/Linux u Unix, Ho moabs3oBaTtenaM Windows Toxe
OymeT moyie3Ho 06 3TOM 3HATh.

Kasxp1it pas, Korma HaM Hy’>KHO 3aITyCTUTh ITporpaMMy Ha Python, Ham nmpuxogurcs B SBHOM
BHe 3arycKaTh python3 foo.py. Ho mouemy 661 HaM He 3aIrycKaTh e€ TOYHO TaK ke, KaK U BCe
OpyTrHe IIporpaMMbI? ITOTO MOXKHO TOCTHYB IIPU IIOMOIIM TaK Ha3dbIBaeMoro hashbang.

HO63BBT€ CTPOKY, YKa3aHHYI0 HIKE, B CAMO€ HAUAJI0 Balllem IIpOorpaMMBI:

#l/usr/bin/env python3

Tenepb Ballla ITporpaMma JOJIKHaA BBITJIAOETD TaK:

#l/usr/bin/env python3
print('MpuseT, Mup!")

Teriepp HEOOXOAMMO YCTAaHOBUTH IIPOTpaMMe aTpUOYT MCIIOIHUMOCTH, MCIIONIb3Ysl KOMaHIy
chmod, a 3aTeM 6bINOTHUMb IIPOTPAMMY.

Komanma chmod 31ech ncrmomb3yercs 1 uaMeHeHus peskuma daitia’ mobasieHuem aTpubyra
HCIIOJIHUMOCTH JJISl BceX II0JIb30BaTelell B cucTeMe”.

3 change mode - aHT. «U3MeHUTDb peXKUM» (npum. nepes.)
* B ykasanHOH KoMaHme 6ykBa “a” Basra us ciopa “all” (anem. «Bce»), a 6yksa “X” — u3 cmosa “execute” (amer.
«HCTIOHATBY») — NPUM. hepes.
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$ chmod a+x helloworld.py

Ilocne sToro Mbl MOKeM 3aIllycKaTh IIpOrpaMMy HalpsaMylo, IIOTOMY YTO Hallla OIlepallloH-
Has CHCTeMa 3aIlyCTUT /usr/bin/env, KOTOpBIN, B CBOIO OUepenb, HAaIET Python 3, a 3HAUMUT,
CMOJKeT 3aIyCTUTDh HAI (hari.

$ ./helloworld.py
MpuBeT, Mup!

3mech “./” o603HaUaeT, YTO MPOrpaMMa HaXOJUTCS B TEKYII[EM KATAJIOTE.

Pagu nHTEpeca MOKeTe aKe IepenMeHOoBaTh (arl B pocto “helloworld” u 3amycTuTh €ro
Kak ./helloworld, u 31O TaKKe cpaboTaeT, ITIOCKOIBKY CHCTeMa 3HAeT, YTO 3aIlyCKaTh IIPO-
IrpaMMy HY)KHO HMHTEpPIIPETaTOpOM, IIOJIO’KeHUe KOTOpPOTO yKasaHO B IIepBOII cTpoke (paiiia
IporpaMMBL

Ho mo cux mop MbI MOIVIM BBIIIOJIHATH CBOX IPOrpaMMy TOJIBKO €CIH 3HAJIU MOJIHBIN IyTh
K Hel. A uTo, ecIi HAM HY)XHO 3aIlyCKaTh 3Ty IIPOTpaMMy U3 J0060ro Karajgora? 9TO MOXK-
HO OpraHM30BaTh, PACIIOJIOXUB CBOIO IIPOrpaMMy B OJHOM M3 KaTaJOIOB, IIEPEUNCIEHHBIX B
IIepeMEHHON OKpy KeHus PATH.

[Ipu mombITKe 3aITycKa KaKoH-Ir60 MporpaMMBbl CHCTeMa HUIIeT e€ B KaTaJoTax, ITepedynciIeH-
HBIX B IIepeMEHHO OKpy)KeHHUs PATH, u 3amryckaeT. Takum o6pa3oM, MbI MO)KeM CIeJIaTh IIPo-
rpaMMy DOCTYIIHOM M3 JIF0OOI0 MecTa, CKOIIMPOBaB €€ B OMUH U3 KaTaJOT'OB, IIepeUNCIeHHbIX
B PATH.

$ echo $PATH
/usr/local/bin:/usr/bin:/bin:/usr/X11R6/bin:/home/swaroop/bin
$ cp helloworld.py /home/swaroop/bin/helloworld

$ helloworld

MpuBeT, Mup!

Ms1 MoskeM BBIBECTH Ha 9KpaH 3HaueHHe IlepeMeHHOM PATH mpu oMol KoMaHabI echo, mo-
0aBUB mepea UMeHeM ITepeMeHHOM CUMBOJ $, YTOOBI yKa3aTh 000JI0UKE, UTO MbI XOTUM ITOJY-
4UTh 3HAaUYEHNE 3TOH IepeMeHHOM. Mbl BUauUM, 4To /home/swaroop/bin — oOMH 13 KaTaJoOroB
B nepemenHon PATH, rme swaroop — aT0 MMA IOIB30BaTeld, KOTOPOE g MCIOJIb3YyI0 B CBOEH
cucreMe. B Bameit cucreme, ckopee Bcero, OyJeT aHAJIOTHUHBIN KAaTaJIOT [JIs BAIlleTo II0JIb30-
BaTeJs.

Brl Takke Mo)KeTe J0OaBUTH KaKOIM-THOO KaTaJIOT K IIepeMeHHOM PATH — 3TO MOXHO CHeJIaTh,
BBITIOJTHUB PATH=$PATH:/home/swaroop/mydir, rme '/home/swaroop/mydir' — 3TO KaTajor,
KOTOPBII 51 XOuy H0OaBUTH K ITIepeMeHHO PATH.

9TOT MeToH II0JIe3eH Ui HaIlMCaHUA CLieHapHeB, KOTOpble OyyT JOCTYIIHBI AJIs 3aITyCKa B JIIO-
6011 MOMeHT u3 Jro6oro Mecra. Ilo cyTH, 3T0 paBHOCHJIBHO CO3JAaHUIO COOCTBEHHBIX KOMAH,
Kak cd miau 110001 APYToi, KOTOPbIE YacTo UCIoIb3yioTces B repmuHaite GNU/Linux unu mpu-
rnameHuu DOS.

INIpumeuanue: Korma peus upér o Python, coBa «mporpaMma» WM «CIieHapHH (CKPHUIIT)»
0603HAYAIOT OHO U TO Ke.
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6.5 NonyueHne nomowmn

Ja 6picTporo mosrydeHus HHEOOPMAIUH O JI000H QyHKIUN nian omepaTtope Python ciyxur
BCcTpoeHHas QyHKIUA help. 9To 0co6eHHO YOOOHO IIPHU HUCIIOIB30BAaHUHU KOMAHHOM CTPOKH
nHTepruperaropa. K mpumepy, BeimorHUTE help(print) — 9TO MOKa)KeT CIIPABKY 110 (PYHKIIUHU
print, KoTopas MCIOJIb3yeTCd AJId BBIBOMA Ha SKPaH.

HpnmeanI/Ie: ,HJIH BbIXOJa M3 CITPaBKU HAKMUTE (.

AHanoruyHeIM 00pa3oM MOKHO ITOTYYUTh NH(POPMAIIHUIO ITOUTH 0 4éM yromHo B Python. IIpu
oMoy PyHKIIUN help () MOKHO Jaxke IOJYIUTH OIIMCaHHe caMol QyHKuuH help!

Ecnu Bac maTepecyer mHpopManus o6 oleparopax, Kak Hampumep, return, ux HE0OXOTUMO
yKa3bIBaTh B KaBbIUKax (Harpumep, help('return')), uro6st Python moHsii, yero MbI XoTuM.

6.6 Pe3iome

Temeps BbI yMeeTe ¢ JIETKOCTBIO ITHCATh, COXPAHATh U 3aIlyCKaTh IIporpaMMsbl Ha Python.

U mockosbKy ceifuac BbI yiKe ucronbayere Python, maBarite y3Haem 6oJbIlie 0 ero OCHOBHBIX
IIPUHIUIIAX.
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OCHOBBI

[Ipocto Hameuarath «IIpuBet, Mup!» HemocraTrouHo, BepHO? BBl XOTHTE CcHENIaTh 6OJIbIIIE — BBI
XOTHTE BBECTH UTO-TO B IIPOTpaMMy, 00paboTaTh U IOJYUYHUTH HeYTO Ha BbhIxone. B Python aro
MO>KHO OPTaHM30BaTh IIPU ITIOMOIIM KOHCTAHT U IIepeMEHHBIX, a TAK)Ke HEKOTOPBIMU APYTUMU
cmocobaMu, KOTOpbIe OYIyT paCCMOTPEHBI B 9TO TJIaBe.

7.1 KommMmeHTapun

KOMJvzeHmapuu — 9TO TO, UTO IUIIIETCA IIOCJE CUMBOJA #, U IIpEACTaBJIAE€T MHTEPEC JIUIIDb KaK
3aM€E€TKa IJISI YUTaIIEro IIporpaMMy.

Hampumep:

print('MpuseT, Mup!) # print -- 3T0 PyHKUMA
WIIU:

# print -- 3TO QYHKUUA

print( 'MpuBeT, Mup!)
CrapaiitTech B CBOUX IIporpaMMax IIHCATh KaK MO)KHO OOJIbIIIe IT0JIe3HBIX KOMMEHTapueB, 00b-
ACHAIOIINX:
 IIPEAIIOIOKEHHUS;
+ Ba)KHbIE peIIeHNS;
+ Ba)KHbIE ETAIH;
+ TIpoGJIEMBI, KOTOPBIE BBI ITBITAETECH PEIIIUTH;
+ TIpoGJIeMbl, KOTOPBIX BBI IIbITAeTeCh U30€KaTh U T. 1.
Texkcr mporpammsbl roBoput o ToM, KAK, a komMeHTapny qomKHBI 00BsCHATH, [IOUEMY.

910 Oymer moJe3HO A TeX, KTO OyaeT YMUTATh BAllly IPOTPaMMYy, TaK KaK UM Jierde Oymer
IIOHATH, YTO IIporpaMma fesnaer. [JoMHUTe, UTO TaKUM YeJIOBEKOM MO>KeTe 0Ka3aThCs BBl CAMU
yepes 1oyroaa!
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7.2 JIuTepanbHble KOHCTaAHTbI

[IprMepoM JTHTepaTbHOM KOHCTAHTBI MOXKET OBITH YMCJIO, HAIIpuMep, 5, 1.23, 9.25e-3 mwiIu
4TO-HUOYAB Bpofe '3To cTpoka' miu "It's a string!". OHU Ha3BIBAIOTCA JIUTEPATIBHBIMH,
[IOTOMY YTO OHU «OYKBAJIbHBI»' — BbI HCIIOJNb3yeTe UX 3HAUeHHEe OyKBanbHO. UnCio 2 Bcerna
IIpeCTaBIIAET cCaMO ce0st 1 HUUEero JPYTOTO — 3TO «KOHCTaHTa», IOTOMY YTO e€ 3HaueHHe HeJlb-
351 UI3MEHUTb. [I09TOMY BCE 9TO HasbIBaeTCsA TUTEPATbHBIMHU KOHCTAHTaMH.

7.3 Yucna

Yucia B Python 6p1BatoT Tpéx TUIIOB: I1eIble, C IIIABAIOIIEI TOUKOM U KOMILIEKCHBIE.
 IIpumepom Les0ro umncia MOKeT CIYyKUTD 2.

+ IIpuMepamu umnces ¢ IUIaBaoIell TOYKOM (MM «IUIABAIOIIUX» IJI KPATKOCTU) MOTYT
ObITh 3.23 u 52.3E-4. O603HaueHue E moka3bIiBaer crerneHu yucia 10. B qanaoMm ciryuae
52.3E-4 o3Havaer 52.3 - 1074,

+ IIpumeps! KOMILIEKCHBIX UHceN: (-5+4])) U (2.3 - 4.67)

3amMmeuaHue JJIs1 OIIBITHBIX ITPOTrpaMMUCTOB

Her ormenproro tumna ‘long int’ (muaHOe 1esoe). Lesble uncia Mo yMOTUAHUIO MOTYT ObITH
IPOMU3BOJILHOM IJIMHBL.

7.4 Ctpoku

CTpoka — 3TO nocredosamenvHOCMb CUMB0JI06. Jallle BCero CTPOKHU — 3TO IIPOCTO HEKOTOPHIE
HabOPBHI CIIOB.

Crnosa MOTYT OBITh KaK Ha aHIJIMIICKOM A3BIKE, TaK 1M Ha JII000M APYyToM, IIOAAEPKHUBAEMOM
CTaHOapTOM Unicode, UYTO O3HAYAET IIOUTH Ha JIF000M SI3BIKE MHUpa.

3ameuaHue AJISA OIIBITHBIX IIPOrpaMMMUCTOB

B Python 3 mer ASCII-ctpok, motomy uto Unicode siBIseTcs HaAMHOKECTBOM (BKJIIOUAeT B
ce6s1) ASCIIL Ecm Heo6X0QUMO ITOIYYHUTh CTPOKY cTporo B KopupoBke ASCII, ncmomns3syiite
str.encode("ascii").logpobHee cmoTpuTe B 00Cy)K1eHUH 3TOT0 Borrpoca Ha StackOverflow.
I[To ymomuanwuio Bce ctpoku B Unicode.

51 MOTy ¢ YBepeHHOCTBIO CKa3aTh, YTO BbI OyJeTe MCIIOJIb30BaTh CTPOKU IOUTH B Ka)KIOM Ba-
et mporpamme Ha Python. Ilostomy ymenure BHUMaHUEe TOMY, KaKk paboTaTh CO CTPOKaMU B
Python.

! “literal” — anen. «6yKBaTbHBIN»; BCIOMHUTE «JTUTEpa» (CuH. «GyKBa»). (npum. nepes.)
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7.4.1 OpnHapHble KaBblukH

CTpoky MOXHO yKas3aTh, HCII0JIb3ysd OJUHAapHbIe KaBbIUKU, KaK HaIIpUMeED, 'dpa3a B KaBbly-
kax'. Bce mpo6esbl ¥ 3HAKM TaOYJIAIIMU COXPAHATCS, KaK eCTb.

7.4.2 [1BOiNHbIE KaBblUKKn

CTpoku B OBOIHBIX KaBbIYKAaX pabOTAIOT TOUHO TaK jkKe, KaK M B ogMHapHBIX. Hampuwmep,
"What's your name?".

7.4.3 TpoiHble KaBblukH

Mo’KHO yKa3bIBaTh « MHOTOCTPOYHBIE» CTPOKHU C UCITOIb30BAHUEM TPOMHBIX KaBbIUeK (
'''). B mpenenax TPOMHBIX KaBbIYEK MOKHO CBOOOTHO MCITOIb30BaTh ABOMHbBIE MIIU TPOMHBIE
kaBbluku. Hammpumep:

i

""'3T0 MHOrocTtpo4Has cTpoka. 3To €é nepBas CTPOKa.
3TO0 eé BTOpas cTpokKa.

"What's your name?", - cnpocun A.

OH oTBeTun: "Bond, James Bond."

rr

7.4.4 CTpokn HenameHsieMbl

910 O3HAYa€T, U4TO II0CJIE€ CO3OaHNsI CTPOKN eé OoJIbllle Heab3s n3MeHaTh. Ha HepBbeI B3TJIAQ
9TO MOJKET ITOKa3aTbhCA HEAJOCTAaTKOM, HO Ha CAMOM J€JI€ 3TO HE TaK. B IIOCIIEACTBHU U Ha ITPUMEPE
Pa3HBIX IIPOTpaMM MBI YBUIONUM, ITIOUEMY 3TO HE ABIIAETCS OTPAaHUYEHUEM.

7.4.5 O6'beaHEeHNE CTPOKOBbIX KOHCTAHT

Ecu pacmonoxuth psigoM OBe CTPOKOBBIX KOHCTaHTHI, Python aBromaTmuecku mx o6wvemu-
HuT. Hampumep, 'What\'s 'your name?' aBTOMaTH4YecKu mpeobpasyercs B "What's your
name?".

3ameuanue mrsg mporpammuctoB Ha C/C++

B Python Het ormenpHOTO THIIA JaHHBIX char (CHMBOI). B HEM HeT HY)K/IbI, U s YBEPEH, UTO BbI
He OyfieTe 110 HEMY CKyYaTh.

3ameuanwue g nmporpammuctos Ha Perl/PHP

ITomHHUTE, UYTO CTPOKU B ABOIMHBIX KaBbIUKAX U B OMHAPHBIX 9KBUBAJIEHTHBI, U HUYEM JPyT OT
IpyTa He OTJIMYAIOTCA.
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7.4.6 MeTop format

WHora 6pIBaeT HY)KHO COCTaBUTh CTPOKY Ha OCHOBE KaKUX-IH00 JaHHBIX. BOT 31ech-T0 U Iipu-
roxaaercsa Mmeton format ().

CoxpanuTe ciregyroye CTpoku B ¢aitn str_format. py:

age = 26
name = 'Swaroop'
print('Bo3pacTt {0} -- {1} net.'.format(name, age))

print('Mouemy {0} 3abaBnsetcsa c atum Python?'.format(name))

BriBog:

$ python str_format.py
Bo3pacTt Swaroop -- 26 ner.
Moyemy Swaroop 3abasndeTca ¢ 9Tum Python?

Kak sT0 paboraer:

B cTpoky MoryT OBITH BKJIIOUEHBI OIIpe[eIéHHbIe 0003HAUEHNs, a BIIOCIEACTBIH
MO>KeT OBITH BBI3BAaH MeTOx format I 3aMelleHHUs 3TUX 0003HAUEHHII COOTBET-
CTBYIOILIMMU apryMeHTaMU.

B3arasgHuTe Ha IIEpBBIi CiIydalil IpUMeHeHUss 0003HAUEeHUH, Te MbI muireM {03}, u
3TO COOTBETCTBYET IIepeMEeHHOI name, SBJIAOIIENCS IIepBbIM apTyMEeHTOM MeTofa
format. AHanoruuso, Bropoe o6o3HaueHue {1} COOTBETCTBYeT IIepeMEHHOH age,
ABJIAIOIIEHICA BTOPBIM apryMeHTOM MeToa format. 3amerste, uto Python HaunHa-
eT OTCU€T ¢ 0, M03TOMY IlepBad mo3uuusa — HoMep 0, BTopasg — Homep 1 U T.1.

3ameTbTe, MBI Belb MOTJIH JOOUTHCS TOTO YK€ CAMOTO pe3yJIbTaTa U 00be JUHEHNEM
CTpOK: 'Bo3pacTt' + name + ' -- ' + str(age) + ' neT.', OOHAKO BBl CaMHU
BUJHTE, KAK 3TO HEKPACUBO, M KaK JIETKO B TAKOM CJIy4ae JOIYCTUTb OIIHOKY. Bo-
BTOPBIX, IIpeoOpas3oBaHue B CTPOKY JAesaeTcss MeToaoM format aBToMaTu4yecKu, B
OTJIMYHME OT SIBHOTO IIpeoOpa3oBaHUs B HAIlleM IIpuMepe. B-TpeTbux, MCIONb3ys
Metoq format, MbI MOYKeM M3MEHUTH COODIIIeHNe, He 3aTPAaruBasi UCII0Ib3yeMbIX
IepeMeHHBIX, 1 Ha000pOoT.

Ha Besikuit coryuart uMmeiite B BUAY, YTO HUQPHI 31eCh He 00s3aTeIbHBL. MOKHO
ObLT0 OBI IIPOCTO HAIIKCATH:

age = 26
name = 'Swaroop'
print('Bo3pacTt {} -- {} net.'.format(name, age))

print('Mouemy {3} 3abaBnserca c atum Python?'.format(name))

1 TIOJIYYUTH TaKOI Ke pe3yJIbTaT, KaK U paHee.

B merome format Python momerriaer 3HaueHMe Ka)kIoro aprymMeHTa B 0003HaU€HHOE MECTO.
MoryT 6b1Th U 60JIee meTanbHbIe 0603HAUEHU, KaK TO:
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>>> # pecATudHoe 4yucsio (.) C TOYHOCTbLIO B 3 3HaKa [/ [/1aBalumnx:
'{0:.3}'.format(1/3)

'0.333"

>>> # 3ano/iHnThb nogyépkuBaHuamu (_) € LeHTpoBKo# Tekcta (/) no wupuHe 11:
"{0:_N11}' . format('hello")

' hello_ '

>>> # 10 KJ/I0YEBBLIM C/10BaM:
"{name} Hanwucan {book}'.format(name='Swaroop', book='A Byte of Python')

'Swaroop Hanucan A Byte of Python'

HeTanpHO Takue 0603HaueHHs opMaToB onrcaHsl B [IpennoxeHnu mmo pacmuperuio Python
PEP 3101.

7.5 TlepemeHHble

Hcnonp3oBaHUE OJHUX JIUIID JIUTEPATbHBIX KOHCTAHT MOKET CKOPO HAaCKYUYHTh — HaM Bedb
HY>KeH CII0co0 XpaHeHUs JI000¥ MHQOPMAIUK U MaHUITYJINPOBaHUs €. BoT 3mecs Ha cie-
Hy BBIXOMAT nepemerHvle. CIIOBO «IIepeMeHHBIe» TOBOPUT CaMO 3a cebs — X 3HaUeHHe MOXKeT
MEHATBCS, 4 3HAUUT, BbI MOKET€ XpAaHUTD B IIepeMeHHOM Bc€, uTo yroaHo. IlepemMenHbIE — 3TO
IIPOCTO 00JACTH IIaMATH KOMITbIOTEpa, B KOTOPBIX BbI XpaHHUTe HEKOTOpYyIo HMHpopManuio. B
OTJIMYMe OT KOHCTAHT, K TaKO¥M MHEPOpMAIMY HYKHO KaKMM-TO 00pasoM IIOJydaTh JOCTYII,
II09TOMY IIepeMeHHBIM Jal0TCs UMeHa.

7.6 NImeHa npeHTudukaTopos

[TepeMeHHBIe — 9TO YaCTHBIN CIIy4all HAeHTHPUKATOPOB. Moenmugpukamopb. — 3T0 NUMeHa, IIPU-
CBOEHHBIE uemy-mo IJId ero 06o3HaueHus. [Ipy BbIOOpe MMEH I NAeHTU(PUKATOPOB HE0OXO-
OUMO COONIIONATD CIIeAYIOIINe IIPaBHIIA:

+ IlepBBIM CHMBOJIOM HAEHTHPHUKATOPA NODKHA ObITh OykBa U3 andasuta (cumBosx ASCII
B BepXHEM WJIM HIDKHeM perucrtpe, wiin cuMBoi Unicode), a Tak)Kke CHMBOJT ITOUEPKUBA-
aus (“).

+ OcraspHas yacTh UAeHTUPUKATOPA MOXKET cOCTOATh 13 OykB (cuMBoisbl ASCII B BepxHeM
VI HUKHEM PETHCTPE, a Takke cuMBoJbI Unicode), 3uakoB mopuépkuBanus () min
uugp (0-9).

+ Mmena uneHTH(PHUKATOPOB UYBCTBUTENBHBI K peructpy. Hampumep, myname u myName —

9TO He O[HO U TO ke. O6paTuTe BHUMaHUeE HAa ‘N” B HIJKHEM PETUCTPE B TIEPBOM CIIyUae
1 “N” B BEpXHEM BO BTOPOM.

« IIpumepst donycmumbix UMEH NAeHTUQUKATOPOB: 1, __my_name, name_23,alb2_c3 u nio-
6ble_cumBonbl_utf8_Jd&mhévylln=£a.

« IIpumepsr Hedonycmumbix UMEH UAeHTUPUKATOPOB: 2things, 34ecb ecTb Mpo6ens, my -
name, >alb2_c3 u "3T0o_B_KaBbldKax".
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7.7 Tunbl BAHHbIX
HepeMeHHble MOI‘YT XpaHI/ITb 3HAUEHUA paBHLIX TUIIOB, HA3bIBA€MbIX THUIIAMHM OJAaHHDBIX. OC-

HOBHBIMH THUIIaMHU ABJISAIOTCA YMCJIa U CTPOKH, O KOTOPBIX MBI YK€ TOBOPHUJIN. B I[aJIbHeIu/IHII/IX
TJIaBaX MbI YBUHUM, KaK CO3JaBaTbh CBOU COOCTBEHHBIE TUIIBI IIpH IIOMOIIU KJIACCO6.

7.8 Ob6BbeKTb

[Tomuute, Python paccmarpuBaer BCé, uto ecTh B IporpaMme, Kak o0sekmul. VimeeTcs: B BULY,
B caMOM 06111eM cMBbICIIe. BMecTo TOro, 4T06bI TOBOPUTH “Heumo’, Mbl TOBOPUM “00veKm’.

3ameuaHue JJI ITpOrpaMMMCTOB B O6’beKTHO-OpI/IeHTI/IpOBaHHOM CTHJIIE

Python cTporo 06beKTHO OpHEHTHPOBAH B TOM CMBICIIE, YTO OOBEKTOM SIBIISETCS BCE, BKITIOUAs
4ncya, CTPOKHU U QyHKITUH.

Ceriuac MBI yBUJUM, KaK MCIIOJIb30BATh IlepeMeHHbIe HapAay ¢ KoHcTaHTaMu. CoxpaHUTe clle-
OYIOLIUN IPUMEP U 3aIllyCTUTE IIPOrpaMMy.

Kak nucarp mporpammser Ha Python

Brnpens cragmapTHas Ipolleypa COXpaHEeHHs U 3allycKa IIporpaMMsbl Ha Python 6ynmer BoIrsa-
JeTh TaK:

1. OTkpoiiTe Balll JI00UMBIIT pegakTop, HarmpuMep Komodo Edit.
2. BBemuTe TeKCT IpOrpaMMBbI U3 IIPUMepa.

3. CoxpaHure ero B aiij, ykasaB eTo UMs B KOMMeHTapHU. 5 cienyio IpaBUily COXPaHATD
Bce mporpamMMsl Ha Python ¢ pacmupenuem . py.

4. 3amyctuTe MHTepIIpeTaTop KoMaHaoI python3 program.py. Kpome Toro, BBl MoOXeTe
CHieJIaTh IPOTPaMMY UCNOTHUMOU, KaK 00BSICHSIIOCH paHee.

7.8.1 lNpumep: Ncnonb3oBaHne NnepeMeHHbIX U KOHCTaHT
# Wma ¢gavina @ var.py

i=5
print(i)
i=1i+1
print(i)

s = '''3TO MHOrocTpo4Has cTpokKa.
JTo BTOpas eé cTpodka.'''
print(s)
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BriBon:

$ python var.py

5

6

JTO MHOrocTpo4yHas CTpoKa.
JTO BTOpas eé cTpouKa.

Kaxk sTo paboTaer:

Bort kak sra mporpamMma paboraer. CriepBa MbI IIpHCBanBaeM 3HaueHHe KOHCTAaH-
TBI 5 IIepeMeHHOH i, MCIIONb3ys OllepaTop MpHUCBauBaHUL (=). ITa CTpOKa Ha3bI-
BaeTcs IpeJIoKeHNeM U yKasbIBaeT, YTO JOJDKHO OBITH IIPOM3BENEHO HEKOTOpOe
JelcTBHUe, U B JAaHHOM CJIydae MBI CBI3bIBaeM MM IIepeMeHHOIH i co 3HaueHueM
5. 3aTeM MBI leyaTaeM 3HaueHUe 1, HCIIoIb3ysd PYHKIIUIO print, KoTopas IpocTo
IeyaTaeT 3HadeHUe IIepeMeHHOH Ha 9KpaHe.

Hanee MbI obaBisieM 1 K 3HaUEHHIO, XpaHAIIIeMYCs B 1 u coxpansieM ero TaMm. Ilocite
3TOTO MBI ITleyaTaeM ero U IIoJyJyaeM 3HaueHHe 6, YTO HeyJUBUTEIbHO.

AnanoruyHeIM 00pa3oM MBI IIPUCBaMBaeM CTPOKOBYIO KOHCTAHTY IIepeMEHHOH S,
IIOCJIE UEro I1eyaTaeM ee€.

3ameuaHue JIIST IIPOTPAaMMUCTOB Ha CTATUYE€CKUX SI3BIKAX ITPOTrpaMMUPOBAHUA

HepeMeHHble HCIIONIBb3YIOTCA ITPOCTHIM IIPHCBAMBAHUEM UM 3HaueHuM. Hukakoro IIpenBapu-
TEJIbHOTO OObSABIIEHIUS I OIIpeneI€HMs THIIa JaHHbIX HE Tpe6yeTCH/HpI/IMeHHeTCH.

7.9 Jlornueckue u punsnueckmne cTpoku

dusnueckas CTpOKa — 3TO TO, UTO BBI 6Udume, Koraa Habupaere mporpamMmmy. Jloruueckas cTpo-
Ka — 9TO TO, uTto Python éudum kKak enuHoe npennoxeHnue. Python HesBHo mpenmomaraer, yto
KOKIOM (pusuueckoti cmpoke COOTBETCTBYET JI02UUecKasi CMpoKa.

[TprMmepoM JIOTHUECKO CTPOKU MOJKET CIyKUTh IIpeayiokeHue print ('NMpueeTt, Mup!') —ec-
JIM OHO Ha OTHOM CTpOKe (KaK BbI BUJUTE 3TO B PeJaKTOPe), TO 3Ta CTPOKA TAK)Ke COOTBETCTBYET
PHU3NIECKOH CTPOKe.

PythOl’l HEJABHO CTUMYJIHUPYET MCIIOJIb30BAHUE 10 OOHOMY IIPEOTIOKEHNUIO Ha CTPOKY, UTO 00-
JIET4Ya€T UTEHHE KOoaa.

Yro6sl 3ancaTh 60JIee OJHOM JIOTUUECKOI CTPOKU Ha OMHOM (PU3UUIECKOI CTPOKe, BaM IIPUIET-
cs1 SIBHO yKasaTbh 3TO IIPU IIOMOIIIM TOYKH C 3aIIATOH (; ), KOTOpas OTMeuaeT KOHel[ JIOTHYeCKOH
CTpOKu/Ipeanoxenus. Hammpumep,

i=5

print(i)

TO K€ CaMO€, 4TO
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i=5;
print(i);

U TO K€ CaMO€ MOKET OBbITh 3aIIMCAHO B BHUIE
i=05; print(i);

WU JaxKe

i =5; print(1i)

OpHako 1 HACTOATENbHO PEKOMEHYI0 BaM IIPUAEPKUBAThCA HAITMCAHUS OJJHOM JTIOTMYECKOMI
CTPOKH B KOKAOM (PM3MUYECKOH CTpPOKe. TakuM 06pa3soM BBl MOKeTe O0OMTHCH cOBceM 0Oe3
TOUKU ¢ 3amaToil. KcraTu, s HuKoz0a He MCIIONB30BAT U Ja)Ke He BCTpeuall TOUKU C 3aIlITOM B
nporpamMmax Ha Python.

MoskHO uCII0Ih30BaTh 60JIee OMHOM PUSUUECKOH CTPOKH [JIsl IOTHUYECKOH CTPOKH, HO K 3TOMY
cieqyer mpuberath IUIIb B CIyyae OUeHb ITMHHBIX CTPOK. [IpuMep HammcaHust OAHOM JIOTHUYe-
CKOM CTPOKH, 3aHNMaAIOIIleH HeCKOJIbKO PU3NUYECKUX CTPOK, IPUBEIEH HIUKE. ITO Ha3bIBAETCA
SIBHBIM 00'beTUTHEHUEM CTPOK.

s = '3T0 cTpoka. \
3TO CcTpoka npogonxaeTtcs.'
print(s)

9TO JacT pe3ysbTarT:

JTO CcTpoKa. 3TO CTpPOKa npogonxaeTcd.

AHaJIOTHUYHO,
print\

(1)

TO JKe caMoe, UTO 1

print(1i)

WHorpa nMmeeT MeCTO HessBHOe ITOApasyMeBaHHe, KOTJa UCII0JIb30BaHUe 00paTHOM KOCOH Uep-
THI He 00s13aTeJIbHO. ITO OTHOCUTCS K CIIyYasiM, KOTAa B JIOTHYECKOV CTPOKE eCTh OTKPBIBAO-
II1asACcs KpyIvias, KBagpaTHas MiIn PUTypHas CKOOKa, HO HET 3aKpBIBAIOIIEIics. ITO Ha3bIBACTCA
HesIBHBIM 00'beINUHEHUEM CTPOK. BbI CMOXeTe yBUETh 3TO B JEMCTBUU B IIpOrpaMMax C UC-
II0JIb30BaHUEM CNUCKO6 B JAJIbHEHMIIINX IJIaBaX.

7.10 OTcrynbl

B Python mpo6eis! BaskHbI. TouHee, Ipobenbl B Hauajle CTPOKU Ba)XXKHBL. ITO Ha3bIBAETCS OT-
crymamu. [lepegaue oTcTymnl (po6estsl ¥ TabyJIAMN) B HaUale JJOTUYECKOH CTPOKH HCIIOJb-
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3YIOTCA IJIA OIIpEeI€HA YPOBHA OTCTyIIa JIOTHUYECKOM CTPOKHU, KOTOprfI, B CBOIO OU€peb, 1UC-
ITIOJIB3YETCA AJI TPYIIIIMPOBKU HpeI[J‘Io&(eHPIfI.

9TO 03HAUAET, UTO IpeJIOKeHU A, UAYIIIHe BMeCTe, JOJLKHBI UMeTh OMHAKOBBIN OTCTYII. Kask-
OBII TaKo¥ HaGOp IIpemIO’KeHUI Ha3bIBaeTcs OIIOKOM. B mampHeHIIuxX riaBax Mbl YBHUIUM
IIPUMeEPBHI TOT'O, HACKOJIBKO Ba)KHBI OJIOKH.

BbI TO/DKHBI 3aIIOMHUTD, UTO HEIIPABUJIbHBIE OTCTYIIBI MOTYT IIPUBOIUTH K BOSHUKHOBEHUIO
omubox. Hampumep:

i=25
print('3HaveHne cocTaBnaet ', 1) # Owwmbka! [lpobesn B Hayasie CTPOKU
print('d noBTopsw, 3HayeHue cocTasndeT ', i)

Korma BEI 3amrycTHTE 5TO, BBI IIOTYJYHUTE CIEIYIONIYI0 OIIHOKY:

File "whitespace.py", line 4

print('3HavyeHne cocTaBnset ', i) # Owubka! Mpoben B Hayase CTPOKMU
N

IndentationError: unexpected indent

O6paruTe BHUMaHHe Ha TO, YTO B Hayaje BTOPOI CTPOKU eCTh OAUH IIpobei. Omrnbka, oTobpa-
xéuHas Python, roBopur HaMm 0 TOM, UTO CHHTaKCHC IIPOTpaMMBbI HeBepeH, T.e. IporpaMMa He
ObLTa HaITMCcaHa 110 IpaBuiIaM. [y Bac ke 9TO O3HAUAET, UTO 8bl He MOXeme HAUUHAMb HOGble
6110Ku npednoxceHuil zde nonano (KpoMe OCHOBHOTO 6JI0KA 10 YMOJYAHUIO, KOTOPBIN UCIIOTIb3Y-
€TCsl Ha TIPOTSUKEHUU BCEU IIPOTPaMMbl, KOHeUHO). CIyuan, B KOTOPBIX BbI MOKETE UCITOIH30-
BaTh HOBbIE OJIOKH, OyyT ITOAPOOHO OITMCAHbI B JATbHEHIIINX IJIaBaxX, KaK HAIIpUMep, B 21ad6e
«ITomok KoMaHO».

Kak orcrynars

He cMmemmmnBaiiTe mpo6esibl ¥ CHMBOJIBI TaOYJIAIMK B OTCTyIIaX, IIOCKOJIBKY He Ha BCeX ILIAT-
¢dopmax 310 paboTaeT KOPPEKTHO. I HacmosmenvHO peKoMeHOYH BaM HCIIOIb30BATh 00UHOUHYH
mabynayuio NI Yemuvipe npobena Ojst KaKIOTO YPOBHS OTCTYIIA.

Bri6epuTe KakoM-HUOYIb OOQUH M3 3THX CTHJIel orcTyma. Ho uro eré 6osee BayKHO, 3TO HC-
II0JIb30BaTh BHIOPAHHBII CTUJIb IIOCTOSTHHO, a TAK)Xe COOJII0NATh CTUIIb peIaKTUPyeMbIX BaMU
¢arinos. T.e. Kor[a BeI IUIIIeTe HOBBIH (DAL, MCIIONB3YTE MOIbKO OUH BAIIl TIOOMMBII CTHII,
a ecIu B peJaKTHpyeMoM Bamu (haiiyie At OTCTYIIOB yKe HCIIOJIb3YIOTCS, CKa)KeM, CIMBOJIBI
TaOyJISLUY, TO U BbI UCIIOJIB3YITe B 9TOM (parijie CUMBOJIBI TaOYIIALUU OJIs1 OTCTYIIOB.

Xopormue penakropsl, Takue kKak Komodo Edit, 6yny menaTs 3T0 aBTOMaTHUYeCKU.

3amMmedaHuUe I IPOrPaMMUCTOB Ha CTaTMYeCKHUX SI3bIKaX IIPOrpaMMUPOBaHUS

Python Bcerga OymeT Mcmosnb30BaTh OTCTYIIBI [JIsI BbIIeJIEHUs OJIOKOB M HUKOTa He OymeT uc-
MOJIb30BaTh CKOOKU. BBequTe from _ future__ import braces, yToObI y3HATH OOJIBIIIE.
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7.11 Pe3iome

Tenepsb, Korga Mbl IPOLLIN Yepe3 MHOKeCTBO JKM3HEHHO Ba)KHBIX MeJIoUel, MOKHO IIepeTH K
ooJee HMHTEPECHBIM BelllaM — TAKMM KaK yIIpaBIAollue KOHCTpyKuu. Ho cHagana kak ciaenyer
OCBOMTECH C IIPOYUTAHHBIM B HACTOAILEH IJIaBe.
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OmnepaTopsl U BEIpa)KEHUS

BosbIIMHCTBO IIpeaIoKeHNH (JIOTHYEeCKUX CTPOK) B IIpOrpaMMax COmep)xar evipaxeHus. IIpo-
CTOI IIpUMep BBIpKEeHUS: 2 + 3. BeIpakeHHe MOKHO pa3feIUTh Ha OIIepaTOpbl U OepaHabL.

Onepamopvl — 310 HEKUH (PyHKIIHMOHAJ, IPOU3BOMAIINI KaKye-Tu00 AeiiCTBHs, KOTOPBII MO-
KeT OBITh IIPeJCTaBIeH B BHe CHMBOJIOB, KaK HAIIpUMep +, WJIM CIEI[HaTbHbIX 3ape3epBU-
poBaHHBIX c10B. OmlepaTopbl MOTYT IIPOM3BOAUTEL HEKOTOPbIE NEeMCTBUS Ha HaHHBIMU, U 3TU
IaHHbIE HAa3bIBAIOTCA onepaHoamu. B HamieM ciaydae 2 1 3 — 3TO OIlepaHbI.

8.1 OnepaTophl

KpaTko paccMoTpuM oIlepaTopsl U UX IpUMeHEHHeE:

O6parture BHUMaHUeE, BRIUUCINTD 3HAUEHHS BBIpaKEHUI, JAHHBIX B IIPUMepax, MOKHO TaK-
K€ MCIIOJIb3Ys MHTEPIIPpEeTaTOp MHTEpAaKTUBHO. HammpruMep, mi1a IpoBepKU BhIpaKeHUd 2 + 3
BOCIIOJIB3yHTeCh MHTEPAaKTHBHOI KOMAaHIHOM CTPOKOH MHTepIperaTopa Python:

>>> 2 + 3
5
>>> 3 * 5
15

OnepaTopsl 1 UX IIPUMEHEHUE

Omneparop | Haspa- | O6®msicHeHUE ITpumepsI
HUe
+ Crnoxe- | Cymmupyer aBa o0beKTa 3 + 5pgact8; 'a' + 'b' mact
HUe 'ab'
- Brrum- | [laéT pa3HOCTB ABYX YMCeN; €CIU | -5.2 IacT oTpUIlaTeIbHOe
TaHUe IIepPBBIN OIlEpaH OTCYTCTBYET, YHCIIo, a 50 - 24 macTt 26.
OH CUHUTAETCA PAaBHBIM HYIIO
* YMHO- HNaér mponssefeHne AByX yucel | 2 * 3 mact 6. 'la' * 3 gacr
JKeHUe WJIN BO3BpAIIla€T CTPOKY, 'lalala’.
IIOBTOPEHHYIO 3aJJaHHOE UM CIIO
pas.
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Omnepatop | HasBa- | O6®msicHeHne IIpumepsr
HUE
* % Bosse- | BosspamaeT 4ncio X, 3 ** 4macr8i(re.3 * 3 * 3
IeHUe B | BO3BeOEHHOE B CTEIIEHb Y * 3)
CcTeIleHb
/ Henenue | Bosspamaer yacTHOe OT 4 / 3 macrt
OeJleHud X Ha Yy 1.3333333333333333.
// Teno- BosBpaiaer HermosrHOe yacTHOe | 4 // 3 pmact 1.
qucC- OT JeJIeHUs
JIeHHOe
nee-
HUE
% Henenune | Bosspamaer octaTok oT 8 % 3 mact 2. -25.5 % 2.25
II0 MO- oejeHusa mact 1.5.
IYJIIO
<< Cnosur CaBuraer OMTBHI UHCIIa BJIEBO HA 2 << 2 macrt 8. B nBonuHoM
BJIEBO 3aJjaHHOE KOJMYECTBO BHUE 2 IIpeacTaBiseT coboit 10.
mosutuii. (JIroboe umcio B CaBur BieBO Ha 2 6uTa HaéT
IMaMATH KOMIbIOTEPA 1000, yTO B JEeCATUUYHOM BHUE
IIpeJCTaBIeHO B BUie OUTOB - O3Hayaer 8.
VTU IBOMYHBIX YHCel, T.e. 0 u 1)
>> CaoBur CoBuraet 6GUTHI YKCIIa BIIPABO 11 >> 1 gact 5. B nBOMYHOM
BIIPaBO | Ha 3aJaHHOE YHCJIO IO3UIIUM. Buje 11 mpeacTaBiIgeTcs Kak
1011, yTo 6y,uyq1/1 CMEIIEHHBIM
Ha 1 6ur BIIpaBoO, Ha€T 101, a 3To,
B CBOIO O4Y€peb, HU UTO UHOE
KaK JEeCATUYHOE 5
& ITo6u- ITo6uToBas oneparus U Hazg 5 & 3 maér 1.
TOBOE YK CIaMU
%!
[To6u- | Ilo6utoBas omeparust MW Hag | 5 | 3 maér 7
TOBOE YHCcJIaMU
NN
A ITobu- [To6uToBas omepamus 5 A 3 1aér 6
TOBOE NCKIIIOYUTEJIBHO NN
HC-
KIIIO-
Y-
TEJIb-
HO
NJIn
~ [Tobnu- [To6urosas onmepauus HE mus ~5 maér -6.
TOBOE 4HCJIa X COOTBETCTBYET - (X+1)
HE
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Omnepatop | HasBa- | O6®msicHeHne [TprMepsl
HUe
< Memnpb1iie OnpenenﬂeT, BEPHO JIH, YTO X 5 < 3 gact False,
MeHbIIIe y. Bce onepaTopsl a3 < 5 pgacr True.
CpaBHEHHd BO3BpAILlalOT True MO’KHO COCTaBIITH
unu False . O6pature IIPOU3BOJIbHBIE IIETTOYKU
BHUMaHUNe Ha 3arjaBHble OYKBBI | CPaBHEHHUI: 3 < 5 < 7 maéT
B 9TUX CJIOBaX. True.
> Bospmre | OmpenesnseT, BepHO JIM, YTO X 5 > 3 maér True. Eciu o6a
Goutblile y oIepaHpa - YMCia, TO IIepexn
CpaBHeHHEM OHU 00a
IpeoOpasyooTcs K OTUHAKOBOMY
tuny. B nporuBHOM ciy4ae
Bcerga Bo3Bpalaerca False.
<= Memnsie | OmpenesnseT, BEpHO JIM, YTO X X = 3; y = 6; X <=y gaéer
U MEHBIIIE UJIK PaBHO Y True.
paBHO
>= Bosbiie OHpenenﬂeT, BEPHO JIU, UTO X X = 4; y =3; x >= 3 maér
W 6oJIbIIIe MIIH PABHO Y True
paBHO
== PasnHo IIpoBepsier, OAMHAKOBEI JIU X =2,y =2;, X ==y naéer
00'BEKTBI True.x = 'str'; y = 'stR';
X == y gaét False.x = 'str';
y = 'str'; x == y maért True.
= He HpOBepHCT, BEPHO JIH, YTO X =2; y =3; x !=ymnmaér
paBHO 00'BEKTHI HE PABHBI True.
not Jloru- Ecnu x paBHO True, orrepaTop X = True; not x maér False.
gyecKoe BepHET False. Eciu xe x paBHO
HE False, momyuyuM True.
and Jloru- x and y maéTt False, eciiu X X = False; y = True; x and
YyecKoe paBHO False , B IpOTUBHOM y Bo3BpallaeT False, IIOCKOJIBKY
n clIydae BO3BpalllaeT 3HaueHHe y | X paBHO False. B aTom ciyuae

Python He craneTr mpoBepAaTs
3HAYEHUeE Y, TaK KaK yKe 3HaeT,
YTO JIeBas YaCTh BBIPAKeHUS
‘and’ paBHsercs False, 4TO
IIoApasyMeBaeT, UTO U BCE
BEIpQKeHNeE B I1eJIoM OyaeT
paBHO False, He3aBUCHMO OT
3HAUYEHUH BCEX OCTAIBHBIX
OIlepaHIO0B. ITO Ha3bIBAETCS
YKOPOUYEHHOIT OIIeHKOIT OyJIeBBhIX

(;Tormueckux) BhIpAKEHUA.

! “True” - anen. «Bepuo (IlpaBna)»; “False” - anen. “«ubouno (JIoxs)». (npum. nepes.)

8.1. OnepaTopbl
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Omnepatop | HasBa- | O6®msicHeHne ITpumeprr
HUe
or Jloru- Ecnu x paBHO True, B X = True; y = False; x or y
Jeckoe | pesyJbTaTe IMOJIYy4YUM True, B Iaét True. 30ech TakKe MOKET
nimn IIPOTUBHOM CJIy4ae MOJTyIUM IIPOM3BOAUTHCA YKOPOUEHHAs
3HAUEeHUE Y OIleHKa BBIpaKeHUM.

8.1.1 KpaTkas 3anucb MaT. onepaunn n npuceanBaHus

3avacTyio pe3yJbTarT IIPOBeIeHIS HEKOM MaTeMaTHYeCKOI oIlepariiny HeoOX0 AU MO IIPUCBOUTD
IepeMeHHOM, HaJ KOTOPOM 3Ta oIlepalus HpoM3BOAWUIACE. [IJI 3TOTO CyIeCTBYIOT KpaTKHUe
($OpMBI 3aITMCH BbIpaKeHU:

Br1 Mmo)keTe 3ammcarh:

O6paTtuTe BHIMaHUe, YTO BBIPKEHUS BUJA «NepeMeHHast = nepeMeHHas onepauus Bbipaxe-
HWe» IIPUHUMAET BUJ «NEePEMEHHas onepauus = BblpaxeHne».

8.2 lopspok BbiuMCneHUs

Ecnu nMmeercd BeIpakeHHe BUga 2 + 3 * 4, YTO IPOM3BOAUTCA paHbIIIe: CIOKeHHUE UIU YMHO-
keHue? [IIkoIpHBIN Kypc MaTeMaTUKN FTOBOPUT HaM, YTO YMHOKeHHE JOJKHO IIPOU3BOAUTHCS
B IIEPBYIO OUYepeab. ITO 03HAYAET, UTO OIIEPATOpP YMHOKEHUsI nMeeT 6ojiee BBICOKUIT IIPUOPHU-
TEeT, YeM OIIEpPaTOP CIOKEHHU.

Crenyromas tabanIia IMOKasbIBaeT IIPUOPUTET orlepaTopoB B Python, HaunHas ¢ camoro Hus-
Koro (camoe ciaboe CBsI3bIBaHHE) M [0 CaMOTO BBICOKOTO (caMoe CHJIBHOE CBSI3BIBAHUE). ITO
O3HAYaeT, uTo B II060M BeIpakeHnU Python criepBa BeIumciisier orepaTopbl ¥ BBIpasKeHU, pac-
TIOJIO)KeHHbIEe BHU3Y TaOJIUIIbI, a 3aTeM OIlepaTOPhI BBIIIIE 10 TaOJIHILE.

9rta Tabnuna B3sra u3 CripaBouHnka 110 A1361Ky Python (anri.) u mpuBoguTcs 3mech A MIOJ-
HOTBI onrcaHus1. Ha mpakTuke jydlirie HCIIOIb30BaTh CKOOKH [JIs1 TPYIIIMPOBKU OIIEPATOPOB U
OIIepaHIOB, UTOOBI B IBHOM BH/I€ YKa3aTh HOPSJOK BBIUUCIEHNUs BhIPAKEHUH. 3a0IHO 3TO 006-
JIeTYUT YTeHne mporpaMmel. Bojee mogpo6HO cM. B pasmese MsmeHeHue nopsioka 6bluucieHus
HIDKE.
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IIpuopurer onepaTopos

Omnepatop Onucanue

lambda JISIM6,Ha-Bpra>I(eHI/Ie

or Jloruueckoe “UJIN”

and Jloruueckoe “U”

not x Jlornueckoe “HE”

in, not in ITpoBepka nmpuHAIIIEKHOCTU

is, is not ITpoBepka TOXIeCTBEHHOCTU

<, <=, > >= |= == CpaBHeHUs

| [To6uTosoe “UJIN”

A [To6urosoe “UCKIIOUUTEJIBHO WUJIA”
& [To6urosoe “N”

<<, >> CnoBuru

+, - CrokeHle 1 BbIUUTAHUE

X/, 1/, % YMHOKeHUe, OeleHUe, [IeJIOUNCIIeHHOe OejieHHe U OCTaTOK OT JeJIeHMs
+X, -X [TonokutenbHOE, OTPULIATEIBLHOE
~X [To6uroBoe HE

** BosBenenue B crerieHb
x.attribute Ccpuika Ha aTpubyT

x[nHpekc] O6palenne o HHAEKCY
x[nHaekcl:nHaekc2] | Beipeska

f(aprymeHTbol ...) Br13oB pyHKITNHI

(BblpaxeHusa, ...) CBsi3Ka UM KOPTEX 2
[BuipaxeHus, ...] Coucok

{knou :paHHble, ...} | CroBapsp

OnepaTopr, O KOTOPBIX MBI HE YIIOMAHYJIIU, 6Y,HYT 00bACHEHDI B OaJbHEMINNX IJIaBaX.

B a0 TabimnIle OIIepaTophl C PAGHbIM NPUOPUMEMOM PACIIOIOKEHDI B OTHOM cTpoke. Hampu-
Mep, + U - UMEIOT PaBHBIIN IPUOPHUTET.

8.3 NameHeHUe nopsaka BbluNCNEHNSA

st o6eryeHust YTEHUS BbIPAKEHUIT MOYKHO HCIIOJIB30BaTh CKOOKM. Hampumep, 2 + (3 * 4)
OmpeeIéHHO JIerye OHATh, YeM 2 + 3 * 4, KoTopoe TpebyeT 3HAHUsI IPUOPUTETA OTIEPATOPOB.
Kax u Bcé ocranpHOe, CKOOKM HY)KHO HCIIOJIb30BaTh pa3yMHO (He IlepecTaparitech) U usberaTb
U3IUIIHUX, KaK B (2 + (3 * 4)).

EcTp eré ogHO IpeuMMyIIecTBO B MCIIOIb30BAHUU CKOOOK — OHHU JAIOT BO3MOXKHOCTh H3Me-
HUTD IOPSAIOK BIYNCIEHUS BbhIpaxeHHUi. Hampumep, eciau ciioxeHne HeOOXOIUMO IIPOU3Be-
CTU IIpeXJe YMHOKEHH, MOKHO 3aIlicaTh HEUTO Bpoje (2 + 3) * 4.

2“tuple” - anen. «kopTek» (npum. nepes.)
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8.4 AccoumaTmUBHOCTDL

OmnepaTops! 06BIYHO 06pabaTEIBAIOTCS CIeBa HAIIPABO. ITO O3HAUAET, YTO OIIEPATOPHI C PABHBIM
puopuTeToM OyayT 06paboTaHbI II0 MOPSIAKY OT JIEBOTO 1o mpasoro. Hampumep, 2 + 3 + 4
obpabarbpIBaeTcs Kak (2 + 3) + 4. Hekoropsle omepaTopsl, KaK, HAaIIpUMeD, OIlepaTop IpHCBa-
MBaHUA, IMEIOT aCCOLIMAaTUBHOCTD CIIpaBa HaJlIeBo, T.. & = b = c paccMaTpuBaerca Kaka = (b
=c).

8.5 BbipaxeHuns

[Ipumep (coxpaHHUTe Kak expression.py):

length = 5
breadth = 2

area = length * breadth
print('Mnowasb paBHa', area)
print('MepumeTp paBeH', 2 * (length + breadth))

BriBop:

$ python expression.py
Mnowaab paBHa 10
NepumeTp paBeH 14

Kak sTo paboraer:

JtnHa U mMupHUHa OpAMOYTOJIbHNUKA XpaHATCA B IepeMeHHbIX length u breadth
COOTBETCTBEHHO. MBI HCIIONIb3yeM MUX IJId BBIUMCIEHHSA IIepUMeTpa U IUIOIIAAN
NpPSAMOYTOJIbHUKA IIPU IIOMOINM BbIpaKeHMI. Pesynbrar BblpakeHus length *
breadth coxpaHseTcd B IepeMeHHOI area, IIocje Yero BBIBOAUTCA Ha 9KpaH QyHK-
nueit print. Bo BTopoM ciaydae MBI HaIIpAMYIO IIOJCTABJIA€M 3HaU€HHE BbIpaKe-
HUug1 2 * (length + breadth) B ¢pyHKIUIO print.

Taxke o6paruTe BHEMaHUe, Kak Python «kpacuBo rmeuaraer» pesynprar. HecMoTps
Ha TO, UTO MBI He YKa3aJu Impobesa Mexxay 'Miowasb paBHa' U IIepeMeHHOI area,
Python mopcraisier ero 3a Hac, YTOOBI ITOJTYUUTh KPACUBBIH U IIOHATHBIN BBIBOJ.
[Iporpamma ke 0cTaéTcs IPU STOM JIETKOUHUTAEeMOI! (IIOCKOJIBKY HaM He HY)KHO 3a-
60THUTBCS 0 IIpobestax MesKAy CTPOKaMHU, KOTOpbIe MBI BBIBOAUM). ITO IIpHMep TOTO,
kak Python o6ieryaer )KM3HP IPOTPaMMUCTY.

8.6 Pe3iome

Mb! yBHEIH, KaK II0JIb30BaThCS OIlepaTopaMu, OIlepaHAaMU U BbIPKEHUSAMHU. ITO OCHOBHbBIE
CTPOUTENIbHbIe OIOKH 0003 IporpaMMel. [lanee MbI YBUAUM, KaK 9TO IPUMEHHUTH Ha IIpaK-
THKE.
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IToTOoK KOMaH[

B mporpammax, KoTopble MBI JO CUX IIOP pacCMaTpPHUBAJIH, ITOCIE0BATEIbHOCT KOMaH] BCeraa
BBITTONTHsIach Python mo mopsimky cTporo cBepxy BHHU3. A UTO, eCJIM HAM HEOOXOIUMO H3Me-
HUTb IIOTOK BBIIIOTHSIOIIUXCS KoMaH? Hanpumep, ectu TpeGyeTcsi, YTOOBI IIporpaMma IIpHu-
HHMaJla HEKOTOPO€ pellleHue U BBIIIOJHANA PA3JINYHble NEVCTBUSA B 3aBUCUMOCTH OT CHUTYa-
LIUH; CKakeM, medaTana «[Jobpoe yTpo» miau «[loOpbIii Beuep» B 3aBUCHMOCTHU OT BpeMeHU
CYTOK.

Kak BBI yxe, HaBepHO€, JOTaJaINUCh, 3TOT'0 MOKHO JOCTHUYD IIPU IOMOIIY OII€PAaTOPOB yIIPaB-
smenus notokoM. B Python ects Tpu omeparopa ympasienus morokom: if, for u while.

9.1 OnepaTop if

Omneparop if UCIIOIBb3YeTCs AJIs IIPOBEPKU YCIOBUIA: eciy’ YCIOBYE BEPHO’, BBIIIOIHSETCs OIIOK
BBIp@KEHUI (HasbIBaeMblIll «if-GI10K»), uHaue’ BBITIONHAETCS OPYTON GJI0K BBIPAKEHUI (Ha3bI-
BaeMbIi1 «else-0110k»). Biiok «else» siBsieTcst He06sI3aTEIBHBIM.

ITpumep: (coxpanure kax if.py)

number = 23
guess = int(input('BBeguTte uyenoe uyucno : "))

if guess == number:

print('Mo3gpasnsw, Bbl yraganu, ') # 34ecb HauYuMHaeTCsA HOBbLINI 6/10K

print('(xoTa n He BbMrpann HUKakoro npusal!)') # 3gecb 3aKaH4YMBaeTCs HOBbI 6/10K
elif guess < number:

print('HeT, 3aragaHHoe 4uC/I0 HEMHOro Oonble 3Toro.') # Ewé oguH 6/10K

# BHYTpu 6/10Ka Bbl MOXETE BbIMO/IHATL BCE, 4YTO YrofgHO
else:

print('HeT, 3aragaHHOe 4YMUC/I0 HEMHOIO MEHblle 3TOro.')

# 4TOb6bl rnornacThb cwga, guess AO/KHO ObiTb 60/blie, 4eM number

print('3aBepweHo')
# 3To nocriegHee BbipaXxeHue BbLIMO/HAETCA Bcerga rnoc/e Bbllo/IHeHUs onepatopa if

Vif — anen. «ecnu» (npum.nepes.)
2 CoorBetcTByeT GyseBoMy 3HaueHHIO TrUe (npum.nepes.)
3 else — amen. «uHade», «B IPOTUBHOM clTydae» (npum.nepes.)
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BriBon:

$ python if.py

BBeauTe uesioe yucno : 50

HeT, 3aragaHHOe 4YWCNO0 HEMHOrO MeHblle 3TOro.
3aBepleHo

$ python if.py

BeeauTe uenoe yucno : 22

HeT, 3arajaHHoe 4uMC/N0 HEMHOro 60/blie 3TOro.
3aBepleHo

$ python if.py

Beegute uenoe yucno : 23

Mo3gpasndw, Bbl yraganwu,

(X0TA U He BbMIrpann HUKaKoOro npusa.)
3aBepleHo

Kak sT0 paboraer:

B aToil mporpamMMe MBI IIPUHUMaeM BapHaHTBI OT IIOJIb30BaTeNs U IIPOBepsAeM,
COBIIQAIOT JIM OHU C 3apaHee 3a[laHHBIM UHCIOM. MBI ycTaHaBJIMBaeM IIepeMeH-
HOIT number 3HaueHUe JIF060TO LIEJIOTO YKCIa, Kakoro xotuM. Hampumep, 23. Ilocite
3TOTO MBI IPUHUMaeM BapHaHT YHCJIA OT IT0JIb30BaTeNs IIPU ITOMOIIU PYyHKIUU
input (). PyHKIHUHU — 3TO BCETO-HABCETO MHOTOKPATHO HCIIOJIb3yeMble (hparMeHThI
IporpaMMbI. MBI y3HaeM 0 HUX O0JIbIIIe B credyroujell eraee.

MsI nepeaéM BCTpOEHHOM (YHKIIMH input CTpPOKy, KOTOPYI0 OHa BBIBOAMT Ha
9KpaH M O)KMJaeT BBOJAA OT IOJb30BaTess. Kak TOJIBKO MBI BBeIM UTO-HUOYOb U
Ha)KaJIy KJIaBUITy Enter, pyHKIUA input () Bo3Bpalaer CTpoKy, KOTOPYIO MBI BBe-
au. 3aTeM MBI IpeobpasyeM IIONyUeHHYI0 CTPOKY B UHCIIO IIPU ITOMOIIH int (), u
COXpaHseM 3TO 3HaueHHe B IlepeMeHHYIo guess. Boobire-To, int — 3T0 Kiacc, HO
Ha JaHHOM 3Talle BaM MOCTAaTOYHO 3HATh JIHIIb, YTO IIPU IIOMOIIM HETO MOKHO
mpeoOpa3oBaTh CTPOKY B I[eJI0€ YHCIIO (IIpeIionaras, YTo CTPOKa COOEPKUT Lieioe
YICIIO).

Jlasiee MBI CpaBHUBaeM UMCIIO, BBeAEHHOE II0Ib30BaTeNIeM, C UHMCIOM, KOTOPO€e Mbl
BbIOpasu 3apaHee. Eciau oHu paBHBI, MBI IleyaTtaeM coobieHue o6 ycmexe. O6pa-
THUTe BHUMaHUE, YTO MBI UCIIOIb3yeM COOTBETCTBYIOIIME YPOBHH OTCTYIIA, UTOOBI
ykasaTb Python, kakue BbIpaskeHHA OTHOCATCS K KaKOMY OJI0Ky. BoT mouemy orcry-
116l TaK BaXHBI B Python. fI Hangerocs, BbI mpuaep;kuBaeTeCch IpaBUiIa «IIOCTOSTHHBIX
OTCTYIIOB», HEe TaK JIH?

O6paTI/ITe BHUMAaHNE, UTO B KOHIIE OII€paToOpa if cTouT mBOETOUME — 3THUM MBI I10-
Ka3bIBA€M, UTO Oajiee CIenayeT 0JIOK BpraH(eHI/IfI.

[Tocsie sTOro MBI ImpoBepsieM, BEPHO JU, UTO IIOJIb30BATEILCKUI BapUaHT YHCIa
MeHBbIIIe 3aTafJaHHOTO, M €CJIM 3TO TaK, Mbl HHPOPMHUPYEM II0JIb30BATENsI O TOM,
YTO eMy CJIe[yeT BBIOMpPATh YMCIa HEMHOTO OOJIbIIe 3TOTO. 34eCh MBI HCIIOIb30-
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BaJIM BbIpaykeHMe elif, KoTopoe mompocTy o0bpenuHsgeT B cebe NBa CBA3aHHBIX if
else-if else BrIpaKeHUs B OMHO BeIpakeHHe if-elif-else. 910 obreryaer ure-
HHe TIPOTrPaMMBbl, a TaK)Ke He TpeOyeT JOIOITHUTEIbHBIX OTCTYIIOB.

Bripaxenusa elif u else Takke MMEIOT JBOETOUNME B KOHIIE JOTMUYECKOM CTPOKH,
3a KOTOPBIM CJIEAYIOT COOTBETCTBYIOIIIE OJIOKM KOMAHT (C COOTBETCTBYIOIIIUM YK C-
JIOM OTCTYIIOB, KOHEUHO).

BuyTpu if-610Ka oreparopa if Moxxet ObITH ApyTO¥ omteparop if u Tak mamee — 3TO
HA3bIBAETCS BIOKEHHBIM® OTIepaTtopoM if.

[TomuwuTe, uTO UactTu elif u else He o0s13aTeTbHBI. MUHUMATbHAS KOPPEKTHAS 3a-
IUCh omeparopa if TaxkoBa:

if True:
print('Ja, aT0 BepHO.')

[Toce Toro, kak Python sakanumBaer BbIOJMIHeHHe Bcero omeparopa if BMecre ¢
ero yactamu elif u else, oH IepexXoqUT K CIEAYIOIIEMY BbIDQKEHUIO B 0JI0Ke, CO-
IeprkaleM 3toT oreparop if. B Hamrem ciiyyae 3T0 OCHOBHOM GJIOK IIPOTPaMMBI
(B KOTOpOM HaUMHAETCsl BBIIIOJIHEHNE IIPOIPAMMBI), a CJIeAyIolee BhIpaKeHUE —
ato print( '3asepweHo’). [Tocie atoro Python moxomut mo xoHIa ImporpaMmsbl u
IIPOCTO BBIXOJHUT U3 HEE.

XO0Td 3TO M Upe3BbIYANHO IIPOCTasd IpOrpaMMa, 51 yKasajl BaM Ha IeJIbIN psA Belllel, KOTOphble
CTOUT B3SITh Ha 3aMeTKY. Bcé 9T0 TOBOIBHO JIeTKO (Tayke YAUBUTEIBHO JIETKO JJIsI T€X U3 BaC, KTO
npuién us mupa C/C++). [lonauany BaMm Ipuaércs gepyKaTh BCe 3TH BEIIIU B IaMSTH, HO IIOCTIe
HEKOTOPOM IIPAKTUKU Bbl IIPUBBIKHETE, U OHU BaM IIOKa)KyTCs BIIOJIHE «€CTE€CTBEHHBIMU».

3ameuanue msg nporpammMuctoB Ha C/C++

B Python Her oneparopa switch. Ogxako, mpu momou KOHCTpyKuuu if. .elif. .else MOXHO
TOCTHYB TOTO )K€ CaMOTo (2 B HEKOTOPBIX CIy4asX MOKHO JaKe HCIIOIb30BaTh CI06aPb, ITOOBI
cHeyaTh 3T0 OBICTPO).

9.2 OnepaTop while

Omneparop while 1mo3BossieT MHOTOKPATHO BBITIOTHATD OJI0K KOMaHJ 0 TeX IIOp, IT0Ka BHIIIOJ-
HSETCsI HEKOTOpOe yCJIOBHE. ITO ONMH U3 TaK Ha3bIBaeMbIX onepamopos yukna. OH Tak:ke MOKeT
MMeTh HeoO0s13aTeIbHbBIN IIyHKT else.

ITpumep: (coxpanure kak while.py)

number = 23
running = True

* nested — amen. «BNOXEeHHDIH» (npum.nepes.)
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while running:
guess = int(input('BBeguTe uenoe 4ucso : '))

if guess == number:
print('No3gpasnsw, Bbl yraganu.')
running = False # o710 ocTaHasiuBaeT Uuksa while
elif guess < number:
print('HeT, 3aragaHHoe 4MCcA0 HemMHOro 6osible 3T0oro')
else:
print('HeT, 3aragaHHOe 4MC/A0 HEMHOrO MeHblle 3Toro.')
else:
print('Uukn while 3akoH4YeH.')
# 3necb MoxeTe BbiMO/IHATL BCE 4YTO Bam elé HYXHO

print('3aBepweHuve. ")

BreiBog;:

$ python while.py

BBegute uenoe yucno : 50
HeT, 4MCNO HECKO/NIbKO MeHblle.
BBegute uenoe uyucsio : 22
HeT, 4MUCNO HEeCKONbKO 60nblie.
BeegnTte uenoe umcno : 23
Mo3ppasBndw, BbHl yraganu.

Umkn while 3akoH4eH.
3aBeplieHune.

Kak sTo paboTaer:

B aTo0i1 mporpaMMe MbI IIPOJOJKAEM UTPATh B UTPY C YTaAbIBAHUEM, HO IIPEUMY-
IIIECTBO COCTOUT B TOM, UTO TeIlePh II0JIb30BATEIb MOKET yraJabIBaTh [0 TeX IIOP,
IIOKa He yraJgaeT IIPaBUJIbHOE YMCIIO, M €My He IIPUOETCA 3allyCKaTbh IpOrpaMmy
3aHOBO [JI Ka)KJOM IIOIBITKH, KaK 3TO IIPOMCXOIMUIO A0 CHUX MOP. ITO HATIATHO
IEMOHCTPUPYET IIpUMeHeHHe oleparopa while.

Mge1 mepemecTunan oneparopsl input u if BHyTpb HuKiIa while ¥ yCTaHOBUIIU ITe-
Pe€MEeHHYI0 running B 3HaueHHe True mepep 3ammyckom nukia. [Ipexne Bcero mpo-
BepseTCs, paBHO JIM 3HaUeHUe IIepeMEHHOM running True, a 3aTeM IIPOUCXOAUT I1e-
pexoJ K cooTBeTcTBY0IeMy while-6iroky. [locite BBITTOTHEHUSA 9TOTO 6II0Ka KOMAaH]
yCa0BHE, KOTOPHIM B TaHHOM CJIy4yae IBJISETCs IIepeMeHHas running, IpoBepsieTcs
cHoBa. Eciim oHO mcTuHHO, while-6710k 3amyckaerca CHOBa, B IIPOTHBHOM CIydae
IIPOUCXOIUT IIePEXOM K JOIOJIHUTEIBHOMY else-0JI0Ky, a 3aTeM — K CIeqyoIeMy
OIIEpaTopYy.

Biiok else BhITTOTHSIETCSI TOTA, KOT/IA yCIOBHE UKIa while cTaHOBUTCS JIOKHBIM (False) — 910
MOKET CITyYUThC Ja)ke IIPU caMOM IepBoI IIpoBepke yciaoBus. Ecau y nukia while umeercs
TOTIOJHUTEIBHBIN OJIOK else, OH Bcerja BBIIIOJIHSIETCS, €CIIM TOJIBKO IUKJI He Oy[aeT IIpepBaH
omeparopoMm break
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True 1 False Ha3bIBAIOTCA 6YJIeBbIM THUIIOM OJaHHBIX, M Bbl MOXXETE€ CUMTATh MX 3KBHUBAJICHT-
HBIMU 3HAUE€HUAM 1 1 0 COOTBETCTBEHHO.

IIpumeuanue mrg nporpaMmuctoB Ha C/C++

[TomHuTE, yTO y 1IMKIA While MoKeT OBITH OJIOK else.

9.3 Uukn for

Omeparop for..in TaxXe SgBJIAETCS OIepPaTOPOM ITUKJIA, KOTOPBIN OCYILECTBIAET Umepayuro
II0 TIOCJIeIOBATENIBHOCTH OOBEKTOB, T.€. IIPOXOIUT Yepe3 KaKIbIM JIeMeHT B IIOCJIeOBaTeNIb-
HOCTH. MBI y3HaeM OOJIbIIle O nocredogamenvHocmsax B HAIbHEWIIINX IJIaBax, a IIOKa IIPOCTO
3aIIOMHUTE, YTO IIOCJIEOBATEIbHOCTD — 9TO YIOPSJOUEeHHBIN HAO0p 3JIeMEHTOB.

IMpumep: (coxpanure kax for.py)

for i in range(1, 5):
print(1i)
else:
print('Uukn for 3akoH4eH')

BreiBon;:

$ python for.py

1

2

3

4

Unkn for 3akoH4eH

Kaxk sTo paboTaer:

B 3T0i1 mporpamMMe MbI BHIBOAUM Ha 3KpaH NocredosamenvHOCMb Yrucel. Mbl reHe-
pUPYEM 3Ty MOCIIEOBATEIBHOCTD, UCIIONb3ysl BCTPOEHHYH (PyHKIMIO range”.

Ms1 3agaéM gBa 4mcCIIa, U range BO3BpalllaeT IIOCIEA0BATEIbHOCTD YHCEI OT Iep-
BOTO YMCJIa JO BTOPOTO. Hal’IpI/IMep, range(1,5) maér mmociaegoBaTeIbHOCTD [1, 2,
3, 4]. Ilo ymosuaHuIO range IpuHNMaeT 3HaueHHe II1ara, paBHoe 1. Ecau mbl
3alaluM TaK)Xe U TPeTbe YHUCIO range, OHO OyIeT CIy>KUTh IaroM. Hampumep,
range(1,5,2) macr [1,3]. [loMmHHUTe, MHTEPBAI IPOCTUPAETCS TOIBKO 00 BTOPOTO
4ucIIa, T.e. He BKIIIOYAET €ro B ceOsl.

O6patuTe BHMMaHUe, UTO range() reHepHpyeT IIOCIeLOBATEIBHOCTh YHCEJ, HO
TOJIBKO II0 OJJHOMY UHCIy 32 pas — Korja oIeparop for sampammBaer ciemylo-
Ui 2s1eMeHT. UTo6BI YBUIETh BCIO ITOCJIENOBATEIBHOCTD YUCEN Cpasdy, MCIIONb-
syiire list (range()). Crimcku® mogpo6HO paccMaTpUBarOTCa B TiiaBe CmpyKkmypul

> range — aHesl. «AMATIa30H», «KUHTEPBa» (NpuM.nepes.)
® list — amen. «criucok» (npum.nepes.)
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O0AHHDIX.

3ateM nuKJI for OCyIllecTBIgeT HTepalMio II0 3TOMY AuanasoHy - for i in
range(1,5) skBuBasieHTHO for i in [1, 2, 3, 4], 4yTO HAaIlOMMHAET IIPHUCBA-
VBaHUe IepeMeHHOMH i 10 OgHOMY YHuCIy (MIM 00beKTy) 3a pas, BBIIIOTHSSA OJIOK
KOMaHJ Il Ka)XKAO0To 3HaueHUs i. B maHHOM cityuae B 6JI0Ke KOMaH[ MBI IIPOCTO
BBIBOAVM 3HaUY€HUE Ha 3KpaH.

HOMHI/ITC, 4TO OJI0K else He o0g3aTeneH. Ecau ou IIPUCYTCTBYET, OH BCETJa BBIIIOJIHAECTCA OONH
Pa3 110CJI€ OKOHYaHMS IMTUKIIA for, eciiu TOJIBKO He YKa3aH OoIIiepaTop break.

[TomHUTE TaKKe, YTO UK for. .in paboraeT o1 J1000¥ IIOCIETOBAaTEIFHOCTH. B HatleM ciry-
yae 3TO CITMCOK YHCeJI, CTeHepHPOBaHHBIN BCTPOCHHON YHKIIMEH range, HO B 00II[eM cirydae
MOYKHO HCIIOJIb30BAaTh JIIOOYIO IIOCIeI0BATEIBHOCTD JI00bIX 00beKTOB! B ciremyromiux pasgenax
MBI TIO3HAKOMHUMCS C STUM IOOJIHIKe.

IIpumeuanue gns nporpammuctoB Ha C/C++/Java/C#

Huxn for B Python papukanpHo orianuaercsa ot nukia for B C/C++. IIporpammucter Ha C#
3ameTsT, uTo 1UKI for B Python moxox Ha ki foreach B C#. [Iporpammucram Ha Java aTo
MOKET HaIllOMHUTb KOHCTpYKIuI for (int i : IntArray) B Java 1.5.

Ecnu B C/C++ 3amucars for (int i = 0; i < 5; i++), To B Python atomy coorBercTBOBaIO GBI
BeIpakeHue for i in range(0,5). Kak Bugno, B Python nuKI for mpoire, 0osee BbIpa3uTeIeH
1 MeHee II0[IBep/KeH OIIHOKaM.

9.4 OnepaTop break

OmepaTop break CIy>KuT mist npepvi6aHus’ 1HKIA, T.e. OCTAHOBKU BBITIOJHEHUsSI KOMAH J1a-
K€ eCJIM yCJIOBHE BBIITOJIHEHU ITUKJIIA ellé He IIPUHANO 3HaueHNs False MM ITOCIeI0BaTeNIb-
HOCTbH 3JIEMEHTOB He 3aKOHUMJIACH.

Ba)kHO OTMeTHTB, YTO ecyi IUKIBI for miau while mpepBaTh oreparopoM break, COOTBETCTBY-
IOIIVIe UM OJIOKH else BBIITOTHATHCS He OyIyT.

ITpumep: (coxpanute Kak break.py)

while True:

s = input('BBeguTe 4TO-HUOYOL : ')
if s == 'Bbixog':

break
print('AnuHa cTtpoku: ', len(s))

print('3aBepuweHune’)

BreiBon;:

7 break — amen. «pa3bUBaTh», «pa3phIBaTh» (NpuM.nepes.)
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$ python break.py

BBegnte 4uTO-HUGYAL : MporpavMmmpoBaTb Beceno.
OnvHa cTpoku: 23

BeBeguTe 4TO-HMOYAb : Ecnm paboTa CKyuHa,
OnvHa cTpoku: 19

BBeaute 4TO-HUOGYAb : YTOOL npuaaTb eli BEeCEnblii TOH -
AnvHa cTpoku: 30

BBeauTte 4TO-HUOYAbL : ucnonb3lyn Python!
AnnHa cTpokun: 23

BBeauTe 4TO-HUOGYAb : BbIXOA

3aBepleHune

Kaxk sTo paboTaer:

B sT0i1 mporpaMMe MbI MHOTOKPATHO CUMTBIBAEM I10JIb30BaTEIbCKIII BBOI U BBIBO-
OVMM Ha 5KpaH JJINHY KaKIOM BBEIEHHON CTPOKMU. [lJI1 0OCTAaHOBKM IIPOTrPaMMBbI MbI
BBOJMM CIIEIMAIbHOE YCIOBUE, IIPOBEPSIOIIEE, COBIIAAAET JIU II0JIb30BaTEIbCKUIA
BBOJI CO CTPOKOM 'BbIX0f'. MBI ocTaHaBIMBaeM IIPOTPAMMY NpepvleaHuem IAKIa
orepaTopoM break u mocruraem e€ KOHILA.

JlmvHa BBeIEHHOV CTPOKH MOJKeT ObITh Hali[jeHa IIPU ITIOMOIIY BCTPOEHHOM (yHK-
uuu len.

[TomHHUTE TaKKe, UTO oIlepaTop break MoKeT IPUMEHATHCA U B IIUKIIeE for.

9.4.1 NMoatnueckuit Python Swaroop’a

Jl71s BBOZIa CTPOK 3/71€Ch 51 MCIIOIB30BaJl MUHU-CTUIIIOK, KOTOPBIH caM counHuI. OH Ha3bpIBaeTcs

ITosmuueckuii Python Swaroop’a®

ITporpamMupoBaTh Becelo.
Ecnu pabora ckyuHa,
UYToO6b! IPUIATH €1 BEeCENIBII TOH -

ucrons3yit Python!

8

Swaroop’s Poetic Python:

Programming is fun.

When the work is done,

if you wanna make your work also fun:
use Python!

9.4. OnepaTop break
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9.5 OnepaTop continue

Omneparop continue ucmoab3dyercsa mis ykasanus Python, uto Heo6x0aHMO IIPOIYCTUTH BCe
OCTaBLIMECs KOMAHIBI B TEKYILIEM OJIOKe [UKIIA U NPOJOIHUMDb’ CO CIIEAYIOIIEN UTEPALIUH [IUK-
na.

ITpumep: (coxpanure Kak continue.py)

while True:
s = input('BBegnte 4TO-HUOYAL : ')
if s == 'Bbixog':
break
if len(s) < 3:
print('Cnvwkom maso')
continue
print('BBeféHHas CTpoKa AOCTaTOYHOW AJINHbI')
# Pa3Hele gpyrve p[evictBusi 34€Ch. . .

133 84:10)1

$ python continue.py

BBeaute 4TO-HUOYAb : a

CnvwKoM masno

BBeaute 4TOo-HUGYAbL : 12

CnvwKoM masno

BBegnte uTOo-HMOYAb : ab6B

BBeféHHaA CTpoka AO0CTaTOYHOW ANWHbI
BBeaute 4TO-HUOYAb : BbIXOA

Kaxk sTo paboTaer:

B 31071 mporpaMme MBI 3arIpaluBaeM BBOJ] CO CTOPOHBI IT0JIb30BaTeIs, HO 06pada-
ThIBae€M BBEIEHHYIO CTPOKY TOJBKO €CJIM OHA MMeeT JINHY XOTsA ObI B 3 CHMBOJIA.
WTak, MBI HCIIOJIb3YeM BCTPOEHHYIO QYHKIIHIO len I ITOTydeHU s JIUHBI CTPOKH,
Y eCJIM JUTMHA MeHee 3, MbI IIPOITyCcKaeM OCTalbHbIE NEHMCTBUS B OJI0Ke IIPU IIOMO-
IIIM oIlepaTopa continue. B mpoTuBHOM cily4yae Bce OcTaJbHble KOMAH/bI B ITUKIIE
BBITIOTHAIOTCS, IIPOU3BOAS JI00ble MAaHUITYJIAINN, KOTOPbIe HaM HY>KHBIL.

3ameTbTe, UTO OIIepaTop continue Takke paboTaeT U ¢ MUKIOM for.

9.6 Pe3iome

Mg yBU€JIH, KaK HCIIOJIb30BaTh TPU OIlepaTopa IJId yIIpaBJIeHHs IIOTOKOM KoMmaHA: if, while
u for, a Tak)Xe CBA3aHHBIE C HUMH OIlepaTopsl break 1 continue. 9to Hanbosee YacTo UCIIOTIb-
3yeMble KOHCTpyKIuu Python, mosTomy oBramers UMM OUeHB BasKHO.

,[[aJIee MBI YBUOUM, KaK CO30aBaTh 1 NCIIOJIb30BATH (i)YHKL[I/II/I

? continue — anem. «IPOROILKATD» (npum.nepes.)

58 MnaBa 9. NMoTok kKomaHp,



OyHKIIUU

OyHKIIUHU — 9TO MHOTOKPATHO UCIIOJIb3yeMble (pparMeHTsI IIporpaMMbl. OHU ITO3BOJIAIOT AaTh
MM OIlpefleIEHHOMY OJIOKY KOMaHJ C TeM, YTOOBI B IIOCJIEJCTBUHU 3aIlyCKaTh 3TOT OJIOK IIO
yKa3aHHOMY MMeHH B JII0O0OM MecTe IIPOrpaMMBbI U CKOJIb YTOIHO MHOTO pa3. 9TO Ha3bIBAeTCs
6b13060M QYHKIIUH. MBI y’Ke HCII0JIb30BAIM MHOTO BCTPOCHHBIX (PYHKIIHMI, KaK TO len u range.

OyHKIUSA — 3TO, MOXKAIYI, Haubosee BAKHBIN CTPOUTENBHBIN OJIOK JIF000 HeTPUBUAIBHOI
mporpaMMblI (Ha JIF000M sI3bIKe IIPOTPaMMUPOBAHUS), [IOITOMY B 9TO IJIaBe MbI PACCMOTPUM
pasIuYHBIE aCIIeKThI PYHKIIUH.

OyHKIIUN OIIpeAessAroTCsa IIPHU IIOMOIIU 3ape3epBupoBaHHOro ciaoBa def. Ilocie aToro ciosa
yKasbIBaeTcs uMs (PYHKIIMU, 32 KOTOPBIM CJIeAyeT mapa CKOOOK, B KOTOPBIX MOKHO yKas3aTh
MMeHa HeKOTOPBIX IIepeMeHHBIX, U 3aKJII0UNUTEIbHOe ABOETOUNEe B KOHIle cTpoKu. [lasee cie-
ayeT 6JIOK KOMaH[, COCTaBIAINNX PyHKIH0. Ha mpuMepe MOKHO BUIETH, YTO Ha CAMOM [eJIe
3TO OYeHb IIPOCTO:

ITpumep: (coxpanure kax functioni.py)

def sayHello():
print('MpuseT, Mup!') # 6710k, npuHagaexawmin QyHKUUN
# KoHel ¢yHKUun

sayHello() # BbI30B QyHKUUU
sayHello() # ewé oguH BbI3OB QYHKLUU

BriBopm:

$ python functioni.py
NpuBeT, Mup!
MpuBeT, Mup!

Kaxk sTo paboTaer:

Ms! ompenmenuiy GyHKIIUIO ¢ UMeHeM sayHello, MCIIONb3ysl OIIMCAHHBIN BBIIIIE
CHHTAaKCHC. 9Ta PYHKIUA He IPUHUMAET ITapaMeTpPOB, II03TOMY B CKOOKax He 00b-
SIBJIEHbI KaKue-1u6o IepeMeHHble. [lapaMeTpbl PyHKIHM — 3TO HeKUe BXOJHBIE
IDaHHBIE, KOTOPBIe MbI MOKeM IlepefaTh PYHKIUHU, YTOOBI IIOJIyYUTh COOTBETCTBY-
IOIIUH UM pe3yJIbTar.

O6paTI/ITe BHUMAHUE, UTO MbI MOKEM BBI3bIBATh OAHY U Ty JKE (i)YHKLII/IIO MHOTO
pa3, a 3HAUUT HET HCO6XOJII/IMOCTI/I IIMCaTb OJMH M TOT XK€ KOJ CHOBa M CHOBA.
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10.1 MNMapameTpbl pyHKUNA

OyHKIIUY MOTYT IPUHUMATh ITapaMeTphl, T.e. HEKOTOpbIe 3HAUeHUsI, IlepefaBaeMble PyHKIIUN
IUIS1 TOTO, YTOOBI OHA UTO-IMO0 cdenana ¢ HUMHU. ITU ITapaMeTphl IIOX0KU Ha IlepeMeHHbIe, 3a
HICKJIIIOUeHHEM TOTO, YTO 3HAUeHHeE 3TUX ITIepeMeHHbIX yKa3bIBaeTCs IIPHU BbI30Be PYHKIIUH, U
BO BpeMs1 paboThl QYHKIIMU UM Y)Ke IIPUCBOEHBI UX 3HAUEHUS.

[TapaMeTphl yKa3bIBAIOTCS B CKOOKaxX NP OOBABIEHUN (PYHKIIMU U Pa3meIIIOTC 3alITHIMU.
AHajorMYHO MBI IlepefaéM 3HaueHUs, KOora BbI3bIiBaeM (QyHKIMo0. O6paTHTe BHHMaHUe Ha
TEPMUHOJIOTHIO: UMEeHa, yKa3aHHbIe B 00BbIBICHNHU QYHKIIUH, Ha3bIBAIOTCS napamempamu, To-
Ila KaK 3HaUeHUs, KOTOphIe BbI IlepefaéTe B yHKIIUIO IIPU €€ BBI3OBE, — dPeyMeHMAamu.

ITpumep: (coxpanure kak func_param.py)

def printMax(a, b):

if a > b:

print(a, 'makcumasibHO')
elif a == b:

print(a, 'pasHo', b)
else:

print(b, 'makcumanbHO')
printMax(3, 4) # npavas nepegada 3Ha4yeHUl

X =5
y =7

printMax(x, y) # nepegaya rnepemMeHHbIX B KadyecTBe aprymMeHTOB

BreiBon;:

$ python func_param.py
4 MakKcuMasibHO
7 MaKcumasibHO

Kak sT0 paboraert:

3aech MBI opefenuau QYHKIHUIO ¢ HMeHeM printMax, KoTopas HCIIONb3yeT 1Ba
ImapaMeTpa ¢ UMeHaMH a U b. MbI HaxoquM HanboJIbIIIee YHCIO C IPUMEHEeHHeM
OpoCcTOro omeparopa if..else M BBIBOOMM 3TO YHCIIO.

ITpu mepBOoM BBI30Be PYHKIIMH printMax MbI HAIIpsIMYylo IlepefaéM gucia B Kade-
CTBe apTyMeHTOB. Bo BTOpoM ciryuae MBI BbI3bIBaeM (PYHKLIHIO C IIepeMeHHBIMU
B KauecTBe apryMeEHTOB. printMax(x, Yy) HasHadaeT 3HaUeHNE apryMeHTa X IIa-
paMeTpy a, a 3HaueHUe apryMeHTa y — mapameTpy b. B oboux ciaydasx QyHKIus
printMax pa60TaeT OQIMHAKOBO.
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10.2 JlokanbHble nepeMeHHble

IIpy 06BSIBIEHUN IIepeMEeHHBIX BHYTPHU OIlpeieleHUs (PyHKITUN, OHM HUKOUM 06pa3oM He CBs-
3aHBI C JPYTHUMU IIepeMEeHHBIMU C TaKUM XK€ MMeHeM 3a IIpeferlaMu QyHKIUU — T.e. HMeHa
IIepeMeHHBIX ABIIAITCA JIOKATbHbIMU B PYHKITUH. OTO Ha3bIBACTCA 00/1aCMbl0 6U0UMOCTU TIEpe-
MeHHOH. O6aCTh BUIUMOCTH BCEX IIEpEMEHHBIX OTpaHUYeHa OJIOKOM, B KOTOPOM OHU 00'BsIB-
JIeHbl, HAUUHAs C TOYKHU OOBSIBICHUSA UMEHU.

IMpumep: (coxpanure kak func_local.py)

X = 50

def func(x):
print('x paBeH', X)
X = 2
print('3ameHa NnokanbHOro X Ha', X)

func(x)
print('x no npexHemy', X)

BriBopm:

$ python func_local.py

X paBeH 50

3ameHa NnokKanbHOro X Ha 2
X Mno npexHemy 50

Kak sT0 paboraer:

IIpu mepBOM BBIBOJIE 3HAUEHUS, IIPUCBOEHHOTO UMEHHU X, B IIEPBOIL CTpOKe PyHK-
nuu Python ucnosnbsyer 3HaueHue mapaMeTpa, 0ObsABIEHHOTO B OCHOBHOM OJIOKe,
BBIIIIE OIIpeeseHNs PYyHKIIUH.

Hanee MbI Has3HaUaeM X 3HadueHUe 2. MIma x sokanbHO 1u1g Hamiell gpyHkiuu. [To-
3TOMY KOTJla MbI 3aMeHsieM 3HaueHUe X B PYHKI[UH, X, 00BSIBICHHBII B OCHOBHOM
OJ10Ke, OCTaéTCsI He3aTPOHY THIM.

ITocnegHuM BBI30BOM (PYHKIIUH print MbI BBIBOAUM 3HaUeHHE X, YKa3aHHOE B OC-
HOBHOM OJIOKe, ITIOATBEpP)KIasi TAKUM 00pa3oM, UTO OHO He M3MEHWJIOCH IIPU JIO-
KIPHOM ITPUCBAaMBAaHNUY 3HAUEHUS B paHee BBI3SBAHHON (QyHKITUH.

10.3 3ape3epBupoBaHHoe cnoBo «global»

Yro6bl IPUCBOUTH HEKOTOpOe 3HAaUeHUe IIepeMEHHOM, OIpefelI€HHON Ha BBICIIEM YypOBHE
IIpOTpaMMHBI (T.e. He B KAKOM-ITM00 00JaCTU BUAUMOCTH, KaK TO PYHKIIMN WU KJIACChI), HEOO-
xomgumo ykasatb Python, uro eé ums He T0KaIbHO, a 2106anbHo (global). Cmenmaem aTo mpu momo-
LITH 3ape3epBUPOBAHHOIO c1oBa global. be3 mpuMeHeHus 3ape3epBUPOBAHHOTO ciioBa global
HEeBO3MO>KHO ITPHCBOUTH 3HAUEHUeE IIepeMeHHOI, OITpeIesIEHHOMN 3a ITpeaeaMy QyHKIIHH.
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Mo>kHO HCIIONIB30BaTh YK€ CYIIeCTBYIOI[HE 3HaUeHUs IIepeMeHHBIX, OIIpeNeI€HHbIX 3a IIpe-
nernamMu QyHKIUU (IIPU yCIOBHH, YTO BHYTPU (PYHKIIMU He GBLIO OOBSBIEHO IIepPeMEHHOI C
TaKUM jKe nMeHeM). OmHAKO, 3TO He IIPUBETCTBYETCS, U €r0 CIeayeT u30eraTh, IIOCKOJIbKY Ue-
JIOBEKY, YUTAIOII[eMY TeKCT IIPOrpaMMBbl, OyeT HEeIIOHITHO, I'/le HaXOOUTCs 0ObSIBIeHHE IIepe-
MeHHOI. Mcrionp30BaHue 3ape3epBHPOBAHHOTO ciI0Ba global JOCTATOYHO SICHO IIOKa3bIBaeT,
YTO IepeMeHHas 00bsiBlIeHa B CAMOM BHEIITHEM OJIOKe.

IMpumep: (coxpanure kak func_global.py)

X = 50
def func():
global x

print('x paBHO', X)
X = 2
print('3aveHsem rnobanbHoe 3HadeHuMe X Ha', X)

func()
print('3HaveHne x cocTaBnfeTt', X)

BriBopm:

$ python func_global.py

X paBHO 50

3ameHsieM rnobasnbHOe 3HaudeHWe X Ha 2
3HUYeHne x cocTaBnaeTt 2

Kaxk sTo paboTaer:

3apesepBupoBaHHOe CI0BO global HUCIIONB3yeTCst IS TOTO, YTOOBI OOBSIBUTH, UTO X
- aT0 IIobaTpHas IIepeMeHHas, a 3HAUHT, KOTJa MbI IIpHUCBalBaeM 3HAUeHHe Me-
HH X BHYTpHU QYHKIIMH, 9TO U3MEHEeHUE OTPa3UTCs Ha 3HAaUeHUU IIepeMEeHHOH X B
OCHOBHOM 0JIOKE IIPOTPaMMBI.

Vcmionp3yss olHO 3ape3epBHUpOBaHHOE CIOBO global, MOXXHO OOBSIBUTH Cpa3y
HECKOJIbKO ImepeMeHHbIX: global x, y, z.

10.4 3apesepBupoBaHHoe cnoBo «nonlocal»

Ms1 yBupmenan, Kak IIOJydaTh JOCTYII K IIepeMeHHBIM B JJOKAJIbHOH U III00AJIBHOIT 00JIACTH BHU-
aumMocTH. EcTe emnié onuH T o6i1acTi BUAMMOCTH, Ha3bIBAeMBIH «HEJIOKAJIbHOM» (nonlocal)
006JIaCTBI0 BUJUMOCTH, KOTOPBIH IIPEJCTaBiIsAeT COOOM HEeuTO CpeqHee MeXOY IEepPBBIMU OBY-
M. HenokanbHble 061aCTH BUAUMOCTY BCTPEYAIOTCs, KOTA BBI OIIpeesseTe QYHKIIMY BHYTPHU
QyHKIUIN.

[Tockombky B Python Bcé siBisieTcsl BBITOTHMMBIM KOJIOM, BBl MOJKETe OIIpeesIsATh PYHKIINH Ie
YTOIHO.
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JlaBariTe pacCMOTpPHM IIpUMEP:

# Filename: func_nonlocal.py

def func_outer():
X = 2
print('x paBHO', X)

def func_inner():
nonlocal x
X =5

func_inner()
print('JlokasbHOE X CMEHWNOCb Ha', X)

func_outer ()

BreiBon;

$ python func_nonlocal.py
X paBHO 2
JlokanbHoe X CMEeHWNocb Ha 5

Kak sTo paboraer:

Korma Mbr HaxomuMcst BHYTpH func_inner, mepeMeHHas X, OIlpefieI€HHAs B IIep-
BOI cTpoke func_outer HaXOAUTCS HU B JIOKATBHOM 00/IaCTH BUUMOCTH (OIIpesie-
JleHUe IlepeMeHHON He BXOAUT B 60K func_inner), HU B Ii106aJIbHOI 00IaCTH BU-
OUMOCTH (OHA TaKKe M He B OCHOBHOM OJIOKe IIpOorpaMMbI). MbI 00BsIBIIsIEM, UTO XO-
TUM HCIIOJIb30BaTh HIMEHHO 3Ty IIePEeMEHHYIO X, ClIeAyIoIuM oOpasoM: nonlocal
X.

[TorrpobyriTe 3ameHUTHh «nonlocal x» Ha «global x», a 3aTeM yOaIUTh 3TO 3a-
pe3epBUpOBaHHOE CJIOBO, M IIPOHAOIIONAlTe 3a pasHUIEH MEXKAYy STUMHU IBYMs
CIy4asMMU.

10.5 3HaueHus apryMmeHTOB N0 yMONYaAHUIO

3ayacryio yacTh mapaMeTpoB PYHKIIUI MOTYT OBITh HeOOS3aMeTbHbiMU, U AJI1 HUX OYOYT HC-
TI0JIb30BaThCSI HEKOTOPHIE 3aJaHHbIE 3HAUEHMS IT0 YMOJIUYAHHUIO, ECIIU IT0JIb30BATEIh HE YKKET
COOCTBEHHBIX. ITOTO MOKHO JOCTHUYD C IIOMOIIIBIO 3HAUEHU I apTyMEHTOB 110 yMoIYaHuo. Mx
MOYKHO yKasaTb, 10OABUB K IMEHHU ITapaMeTpa B OIpeaeleHUN (PyHKIIHMN OIlepaTop IpPHCBau-
BaHU (=) C TOCITEeQYIOIINM 3HAUEHHUEM.

O6paruTte BHUMaHUe, YTO 3HAUEHUE I10 YMOTUAHUIO JOJDKHO OBITh KOHCTAHTOM. Mnu TouHee
TOBOPSI, OHO JOJKHO OBITh HEM3MEHHBIM' — 3TO OOBACHSETCS IIOAPOOHEE B TIOCIEAYIOIIUX IJIa-
Bax. A IIOKa 3aIIOMHITE 3TO.

! «immutable» B Tepmunonoruu Python (npum. nepes.)
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ITpumep: (coxpanure kak func_default.py)

def say(message, times = 1):
print(message * times)

say( 'lMpuseT")
say('Mup', 5)

BreiBon;:

$ python func_default.py
NpuseT
MupMupMnpMmnpMmnp

Kaxk sTo paboTaer:

®yHKIMA IO UMEHEM Say MCIIOIb3YyeTCs U1 BBIBOJA Ha 9KPAaH CTPOKMU YKa3aHHOE
uncao pas. Ecau MpI He yKasblBaeM 3HAaU€HH, 110 YMOJTYaHUIO CTPOKA BBIBOJUTCA
ofMH pa3. MbI JoCcTUTaeM 3TOTO yYKa3aHHeM 3HaUeHUs apTyMeHTa 110 YMOJIYaHHUIO,
paBHOTO 1 JId mapaMeTpa times®.

[Ipy mepBOM BBI30Be Say MbI YKa3bIBaeM TOJIBKO CTPOKY, U YHKI{HsI BBIBOIUT €€
onuH pas. [Ipu BTopoM BbI30Be say MBI YKa3bIBaeM TaKKe U apTyMeHT 5, 0003Hauast
TaKUM 06pa3oM, UTO MbI XOTUM ckazamy’ pasy 5 pas.

Ba)xHO: 3HaueHHUSIMHU 110 YMOJIYAHHIO MOTYT OBITh CHAOKEHBI TOJIBKO ITapaMeTpPbl, HaXOAIIH-
ecs B KOHIIe CITHCKa ITapaMeTpoB. TakuM o6pa3oM, B CITHCKe ITapaMeTpOB PYHKIIHU IIapaMeTp
CO 3HaUEeHHUEM I10 YMOTUaHUIO He MOYKeT IIpeAIIIeCTBOBATh ITapaMeTpy 6e3 3HaueHUs 10 YMOJI-
YaHUI0. ITO CBSI3AHO C T€M, UTO 3HAUEHHs IIPUCBAUBAIOTCA IIapaMeTpaM B COOTBETCTBUU C UX
nonoxeHunem. Hanpumep, def func(a, b=5) momyctumo, a def func(a=5, b) — He donycmu-
Mo.

10.6 Kniouesble aprymMeHTbl

Ecnu nmeetcss HekoTOpast PyHKIIHS ¢ GOJBIINM YKCIOM IIapaMeTpoB, U IIPU €€ BbI30Be Tpe-
OyeTcsi yKa3aTh TOJIBKO HEKOTOPbIE M3 HUX, 3HAUEHUS ITUX ITapaMeTPOB MOTYT 3aaBaThCs II0
X IMEHHU — 3TO Ha3bIBAETCS KIHUesble napamempbl. B sToM cirydae s Iiepeiayy apTyMeHTOB
PYHKIIMY HCIIONb3yeTcs UM (KIIF0U) BMECTO ITO3ULHH (KaK OBLIO IO CHX IIOP).

Ectp ABa npeumyuwjecmeda TaKOTO IIOOX0da: BO-II€PBBIX, UCIIOJIb3OBAHNE q)YHKHI/II/I CTAaHOBHUTCA
JIeT4E, IIOCKOJIbKY HET HCO6XOIII/IMOCTI/I OTCJIEKUBATD IIOPAOOK apIr'YMEHTOB; BO-BTOPbIX, MOKHO
3aJaBaTh 3HAUYE€HUS TOJIBKO HEKOTOPHIM I/136paHHbIM apryMe€HTaM, IIpN YCIOBHUH, YTO OCTaJIb-
HbI€ ITapaMETPbl UMEIOT 3HAUEHMA apTyM€EHTAa II0 YMOJIYAaHHUIO.

ITpumep: (coxpanure kak func_key.py)

2 times — anen. «pas» (npum. nepes.)
3 say — aHen. «ckazaTb» (npum. nepes.)
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def func(a, b=5, c=10):
print('a paBHOo', a, ', b paBHo', b, ', a c paBHO', C)

func(3, 7)
func(25, c=24)
func(c=50, a=100)

BriBopm:

$ python func_key.py

a paBHO 3, b paBHO 7, a c paBHO 10

a paBHO 25, b paBHO 5, a Cc paBHO 24
a paBHO 100, b paBHO 5, a c paBHO 50

Kak sT0 paboraert:

cI)YHKHI/IFI c uMeHeM func uMeeT OOUH I1apaMeTp 0e3 3HaYeHUd 10 YMOJYAaHHUIO, 3a
KOTOPBIM CIE€NYIOT OBa IIapaMe€Tpa CO 3HaUE€HUSIMU 110 YMOJIYAaHUIO.

ITpu mepBoM BBI3OBE, func(3, 7), Imapamerp a IIoJydaeT 3HaueHUe 3, TapaMmeTp b
IIoJy4aeT 3HaueHue 7, a C II0JIy4YaeT CBOE€ 3HaUeHHeE 110 YMOJIYaHUIO, paBHOE 10.

IIpu BTOpoM BbI30OBE fUNC(25, €=24) mepeMeHHasd a II0Jy4aeT 3HaueHue 25 B CUILY
nosuuu aprymenta. [locie sToro mapamMerp ¢ mmoaydaeTr 3Ha4eHHUe 24 110 UMEHH,
T.e. KaK KIo4ueBol napamertp. [lepeMennas b mmonyyaer 3HaueHUe 110 YMOJIYaHUIO,
paBHOE 5.

[Tpu tperbeM obpartennu func(c=50, a=100) MBI UCIIOIb3yeM KIIOUeBbIe apry-
MEHTBHI JUI BCeX yKasaHHBIX 3HaueHHI. OOpaTuTe BHIMaHHe Ha TO, UTO MBI yKa-
3bIBa€M 3HAUYE€HNeE [ IIapaMeTpa C Iepef 3HaueHHeM I a, Jake HeCMOTpPs Ha
TO, UTO B OIIpefieJIeHUN (PYyHKIIMHU ITapaMeTp a yKa3aH paHbIIIe C.

10.7 NepemeHHOE uMcno napaMeTpoB *

MHora 6pIBaeT Hy)KHO OIIPeeIUTh PYHKIIHIO, CIIOCOOHYIO ITPUHUMATH J1t000e YK CIIO TTapaMeT-

POB. DTOTO MOKHO JOCTUYD IIPU IIOMOIIY 3Bé3M0ueK (coxpaHuTe Kak total.py):

def total(initial=5, *numbers, **keywords):
count = initial
for number in numbers:
count += number
for key in keywords:
count += keywords[key]
return count

print(total(10, 1, 2, 3, vegetables=50, fruits=100))

* VarArgs — om auen. “Variable number of Arguments” — «IIepeMeHHOE UUCIIO apTyMeHTOB» (npum. nepes.)

10.7. NepemeHHoe uncno napameTpos
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BriBon:

$ python total.py
166

Kak sT0 paboraert:

Korma MbI 00'psiBIIsIEM TTApAMETP CO 3BE3MOYKOI (HAIPUMeED, *param), Bce TO3UIH-
OHHBbIE apTyMEHThI HAUMHAs C 3TOI ITO3UIMU U 00 KOHIIa OyOyT COOpaHBI B KOPTEX
IO MMeHeM paranm.

AHaJornuHO, KOTAa MBI O0BABIIsIEM ITapaMeTpsI ¢ ABYMs 3BE3OUKaMH (* *param),
BCe KJII0UeBbIe apTyMeHThI HauMHas ¢ 3TOU IMO3UIUHU U IO KOHIA OyAyT cCOOpaHBbI
B CJIOBaphb I10J UMEHEM param.

MBbI H3yYnM KOPTEKHU U CIIOBAPU B 00HOU U3 NOCTE0YHULUX 2TIA6.

10.8 Tonbko knoueBbIE NapaMeTpbl

Ecnu HeKkoTOpBIE KITI0UeBbIe ITapaMeTPhl JOJDKHBI ObITh JOCTYITHBI TOJIBKO II0 KUY, a He KaK
TIO3UIMOHHbBIE APTYMEHTHI, UX MOXXHO OOBSIBUTH IIOCJIE TTapaMeTpa Co 3BE3M0UKOM (COXpaHUTe
Kak keyword_only.py):

def total(initial=5, *numbers, extra_number):
count = initial
for number in numbers:
count += number
count += extra_number
print(count)

total(10, 1, 2, 3, extra_number=50)

total(10, 1, 2, 3)

# Bbl30BET OWWOKY, MOCKOJ/IbKY Mbl HE yKalasu 3Ha4deHue
# aprymedHta no ymondaHwio ans 'extra_number'.

BriBopm:

$ python keyword_only.py
66
Traceback (most recent call last):
File "keyword_only.py", line 12, in <module>
total(10, 1, 2, 3)
TypeError: total() needs keyword-only argument extra_number

Kak 3T0 paboTraert:

O6BsaBIeHNE TTapaMeTPOB II0CJIe ITapaMeTpa CO 3BE3TOUKOH JAET TOIBKO KIIOUEBbIe
apryMeHTbl. Eciiu 11 TaKuX apryMeHTOB He yKa3aHO 3HaueHHe 110 yMOJYAHUI0, U
OHO He IIepelaHo IIPU BBI3OBe, oOpallleHre K (yHKIIUHU BBI30BET OLIMOKY, B UéM
MBI TOJIBKO UTO YO€IUIHUCE.
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O6paruTe BHUMaHHe Ha HCIOJIb30BaHUE +=, KOTOPBIH IIPeICTaBIIsAeT COO0I COKpa-
LIEHHBIN OIIepaTOp, MO3BOJAIOIINN BMECTO X = X + Y IIPOCTO HAIMUCaTh X +=
y.

Ecnu Bam HYJXHbBI apTyYMEHTBI, II€EPEAABAEMBbI€ TOJIBKO IIO KJIII0OUYy, HO HE HYKEH IIa-
paMeTp co 3BE3OUKOI, TO MOKHO IIPOCTO YKa3aTh OAHY 3BE3OUKY Oe3 yKasaHUs
umeHnu: def total(initial=5, *, extra_number).

10.9 OnepaTop «return»

OrmepaTop return UCIOIb3yeTcs A BO3Bpara’ n3 QYHKLWY, T.€. IJIs IPeKpaleHus eé paGoThl
U BRIXOMA U3 Heé. [Ip1 5TOM MOKHO TaKk)Xe 6epHymb Hekomopoe 3HaueHue U3 QyHKIHUH.

IMpumep: (coxpanure kak func_return.py)

#l/usr/bin/python
# Filename: func_return.py

def maximum(x, y):
if x > y:
return x
elif x == y:
return 'Uucna paBHbl. '
else:
return y

print(maximum(2, 3))

BreiBon;

$ python func_return.py
3

Kaxk sTo paboTaer:

dyHKIMA maximum Bo3BpaliaeT MaKCUMaJIbHBIN U3 ABYX IIapaMeTpOB, KOTOPBIE B
DaHHOM CJIyJae IlepegaloTcs el Ipu Bbi3oBe. OHa HCITOIb3yeT OOBIUHBIIN yCIOBHBIN
omeparop if..else g ompeneraeHns HaHOOJBIIIETO YHCIA, @ 3aTEM 6036paujaem
3TO YHCJIO.

O6parure BHUMaHUe, YTO OIlepaTop return 6e3 ykasaHHUSA BO3BpalllaeMOI0 3HAUEHHS 9KBUBA-
JIeHTEeH BBIPOXEHUIO return None. None — 3TO CIIeI[MAJIbHBIN TUII JaHHBIX B Python, o603Haua-
omui Hudero. K npumMepy, eciiu sHaueHNe IIEPEMEHHOM YCTaHOBJIEHO B None, 3TO 03HAYaer,
UTO €M He IIPHUCBOEHO HUKAKOI'0 3HAYEeHN.

Kaxxmas QyHKIIUA COmepXKUT B HeIBHOM ¢opMe ormeparop return None B KOHIIE, €CIH BBI
He YKasaJIi CBOET0 COOCTBEHHOIO orleparopa return. B aToM MoXHO yOemHTBCS, 3aIyCTHUB

> return — aHern. «Bo3Bpat» (npum. nepes.)
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print(someFunction()), roe cbyHKuwi someFunction — 3TO KaKaH-HI/I6y,Hb (byHKuI/m, He 1Me-
o111ag omeparopa return B sBHOoM Buae. Harmpumep:

def someFunction():
pass

Omneparop pass ucnomnsayercs B Python mis o6o3HaueHus mycToro 610ka KOMaH,

IIpumeuanue: CylecTByeT BCTpOeHHas (PYHKIIMS maxX, B KOTOPOH y)Ke pealn30BaH PyHKIIU-
OHAJI «IIOMCK MaKCUMyMa», TaK YTO IIOJIb3YITeCh 3TOM BCTPOEHHOM (yHKIIHEH, I'le 3TO BO3-
MO>KHO.

10.10 CTpoku aokymMeHTauum °

Python mmeer ocTpoyMHYyI0 0cO6eHHOCTB, Ha3bIBAEMYIO CMPOKAMU OOKYMEHMAyuu, OOBITHO
0603HavYaeMyI0 COKpAIIEHHO docstrings. 9To OUeHb BKHBIN HHCTPYMEHT, KOTOPBIM BBI 00s3a-
TeJIbHO JOJKHBI II0Ib30BaThCs, IIOCKOJIBKY OH IIOMOTaeT JIy4llle JOKYMEeHTHPOBaTh IIpOTrpaM-
My " obierdaer e€¢ moHuManue. [lopasuTeapbHO, HO CTPOKY JOKYMEHTAIIMH MOKHO ITOJIYYHUTb,
HarpuMep, U3 QyHKIHUHU, Ja’ke BO BpeMs BBIIIOIHEHUs IIPOrpaMMbl!

IMpumep: (coxpanure kak func_doc.py)

def printMax(x, y):
""'BuiBOANT MakcumasibHoOe u3 ABYX YUCEs.
0ba 3Ha4deHus [OJ/IKHbl 6bITb Uesbiu Yucaamm. ' "'
X = int(x) # KoHBepTupyem B Uesible, eC/i1 BO3MOXHO

y = int(y)

if x > y:

print(x, 'Han6onbuee')
else:

print(y, 'Haubonblee')

printMax(3, 5)
print(printMax.__doc__)

BriBopm:

$ python func_doc.py
5 Haubonbuwee
BbIBOAMT MaKCcuUMasibHOE U3 ABYX 4uUcen.

06a 3HauveHus LO0J1KXHbI ObITb uenbiMm 4yncnamm.

® DocString - om anen. “Documentation String” — «cTpoka moKyMeHTanuu» (npum. nepes.)
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Kak sT0 paboraer:

CTpoxka B IIepBOIf JIOTHUECKOI CTPOKe PYHKIIUHU SIBISIETCS CMPOKOLl 00KYMEHMAayuu
g atort pyHkun. O6paTuTe BHUMaHNe Ha TO, YTO CTPOKH HOKyMEHTAI[UH IIPHU-
MEHHUMBI TAaKKe K MOOY/IIM U K/IACCAM, O KOTOPBIX MBI y3HaeM B COOTBETCTBYIOLIIUX
rJIaBax.

CTpOKM JOKYMEHTAl[UN [IPUHSATO 3aIIUChIBATh B JOpME MHOTOCTPOUHOM CTPOKH,
TZie IepBas CTPOKA HAUMHAETCSA C 3aIJIABHON OyKBBI M 3aKaHUHMBAETCs TOUKOI. Bro-
pas CTpOKa OCTaBJIAeTCS IIYCTOH, a IIoApoOHOe OIMCaHVe HAUMHAETCA C TPeThel.
Bam HacmosmenvHo pekomendyemcs caemoBaTh TaKOMY (popMaTy I BCeX CTPOK
JOKYMEHTALlMX BCEX BAIIIMX HETPUBUAIBHBIX QYHKIIUH.

JlocTyn K CTpOKe JOKyMeHTAaruu QyHKIIMK printMax MOKHO IIOJYUUTb C IIOMO-
I1bI0 aTpUOyTa 9TOMH (PyHKIMHU (T.e. UMEHH, IpUHaAJIeKalero er) _doc__ (o6pa-
THUTe BHUMaHUe Ha 0680liHoe noduépkusarue). Ilpocro momuure, uro Python mpen-
CTaBJISIeT 6C€ B BUie 00BEKTOB, BKIOUas QyHKIHU. MbI y3HaeM Gosbliie 00 00BeK-
Tax B IVIaBE 0 K/IACCAX.

Ecyu BBI mostb3oBasuch PyHKIuer help() B Python, sHaunT BRI y’ke BUIENH CTPOKH TOKY-
MeHTanuu. J1a QyHKIHUA IPOCTO-HAIIPOCTO CUUTHIBAET aTPHUOYT __dOC__ COOTBETCTBYIOIIIEH
(YHKIINHU U aKKypaTHO BBIBOJUT €r0 Ha 3KpaH. BeI MoKeTe IIPOBEPUTH €€ Ha pacCCMOTPEHHOMN
BBIIIIe (DYHKIIMH: IIPOCTO BKIIOUMTe help(printMax) B TekcT mporpaMMbl. He 3a0yabre HaO)KaTh
KJIaBHUIIY ( AJI BBIXOJA U3 cIpaBKu (help).

TouHO Tak ke aBTOMaTH4YeCKHe UHCTPYMEHTBI MOTYT IIOJTy4YaTh JOKYMEHTAIIUIO U3 IIPOTpaM-
MbI. IMEHHO II03TOMY 51 HACMOSIMelIbHO PeKOMeHOYH BaM UCIIOIb30BaTh CTPOKU TOKYMEHTAI[UU
U151 TI0001 HETPUBHATIBHOM (QYHKIIUMH, KOTOPYIO BbI nuiiiete. Komauna pydoc, mocrasisieMast
BMecTe ¢ makeToM Python, pa6oraer anamoruuyso pyHkiuu help().

10.11 AHHOTaAUUMN

PYyHKIIUH UMEIOT e11€ OHY TOIOJIHUTEIbHYI0 BO3MOXHOCTD, Ha3bIBA€MYI0 aHHOTALIUSIMH, KO-
TOpbIe IIPeJOCTABIIAIOT OTIIMYHBIN CII0CO0 COIIPOBOXKACHUS Ka)KIOTO ITapaMeTpa, paBHO KaK U
BO3BpalllaeMOT0 3HaUeHHUs JOIOJHUTENbHON nHPopMaluei. [lockonbky cam s13b1k Python e
WHTEPIPETUPYET 3TH aHHOTAIUY KaKUM-ITHO0 CII0cO00M (3TOT (PyHKIITMOHAT OTBOJUTCS IIO-
CTOPOHHUM OUOINOTEKaM), MBI OITyCTHM 9Ty BO3MOKHOCTH 13 Hallero oocysxkaeHust. Eciau Bam
MHTEPEeCHO IOYUTaTh 00 aHHOTaIUAX, mpocmotpute PEP 3107.

10.12 Pe3siome

MbI paccMOTpesIu JOCTaTOUYHO MHOTO acIIeKTOB PYHKLHM, HO TeM He MeHee, BbI JOJDKHBI I10-
HHIMAaTh, UTO 3TO JAJIEKO He BCe X acIeKTHL. B To ske BpeMsi, MBI OXBAaTHJIH GOJIBIIMHCTBO TOTO,
¢ yeM BBI OyfieTe CTAJIKMBAThHCS IIPU ITOBCEJHEBHOM HCITONIb30BaHMH PyHKIMH B Python.

7 T.e. CTPOKH, COTepsKaILeil CHMBOJIBI IIEPEBOIA CTPOKU. (npum. nepes)
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Jlamee MbI yBUOUM, KaK HUCIIOIb30BATh U co3qaBath Mmoayiau Python.
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Mopynu

Kak M0OXHO MCIIOIB30BaTh KO ITOBTOPHO, ITOMeIIas ero B QyHKIIUH, MBI YKe BUOeInu. A 4To,
€CJIM HaM IIOHAJOOUTCS IIOBTOPHO HCIIOJIB30BATh pa3INuHble PYHKIIUY B APYTUX HAIIIUX IIPO-
rpamMax? Kak BBI yke, HAaBepHOe€, JOTaJJINCh, OTBET — MOJAYJIHU.

Cy1ecTBYIOT pasHbIe CIIOCOOBI COCTABIEHHUS MOAYJIEH, HO CAMBbIIT IIPOCTOI — 9TO CO3ATh (aiii
C pacIINpeHHeM .pY, COOepKaIuil PyHKIIUN U IlepeMeHHbIE.

[pyroti crioco6 — HamucaTh MOAYJIb Ha TOM 513bIKe IIPOTPAMMUPOBAHUS, Ha KOTOPOM HAIIKCaH
cam uHreprperatop Python. Hampumep, MoxHO mucath MOAYJIN Ha sI3bIKe TIPOTPAMMUPOBA-
Hust C, KOTOpBIe TI0CIe KOMIIMIISIIMY MOTYT MCIIOJIb30BaThCs CTAHJAPTHBIM NHTEPIIPETATOPOM
Python.

Mopnyip MOKHO uMnopmupoéamv B IPYTYIO IPOrpPaMMy, UTOOBI MCIIOIb30BaTh (YHKIIUHU U3
Hero. TOUHO TaK ke MBI HCIIOJIb3yeM CTaHAapTHY 6ubanoreky Python. Cnepsa mocmorpum,
KaK MCII0JIb30BaTh MOAYJIN CTAHJAPTHON OMOIHNOTEKH.

ITpumep: (coxpaHuTe Kak using_sys.py)

import sys

print('AprymeHTbl KOMaHAHOW CTPOKKU: ')
for i in sys.argv:
print(1i)

print('\n\nlepemeHHasa PYTHONPATH cogepxut', sys.path, '\n')

BreiBon;:

$ python3 using_sys.py we are arguments
ApPrymeHTbl KOMaHAHOW CTPOKMW:
using_sys.py

we

are

arguments

NepemeHHass PYTHONPATH cogepxuT ['', 'C:\\Windows\\system32\\python30.zip"',
"C:\\Python30\\DLLs"', 'C:\\Python30\\1lib',

"C:\\Python30\\1lib\\plat-win', 'C:\\Python30',
'C:\\Python30\\1lib\\site-packages']
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Kak sT0 paboraer:

B Hauase MbI uMnopmupyem MORYJIb SyS KOMaHIOM import. STHM MBI TOBOPUM
Python, uTo XOTHM HCIIOIB30BATEH 3TOT MOAYJIb. MOLYJIb SYS COMEPKUT (PyHKIIHH,
oTHOCsAIIKecs K HHTepperaropy Python u ero cpepne, T.e. k cucreme (system).

Korpa Python BeimosHsier koMaHay import sys, OH HIeT MOAYJIb Sys. B maHHOM
clly4yae 9TO OAVH U3 BCTPOEHHBIX MoayJeit, 1 Python 3Haer, rae ero uckars.

Ecotu 651 9T0 GBI He CKOMIMJIMPOBAHHBIN MOAYJIb, T.€. MOYJIb, HAITMCAHHBIN Ha
Python, Torma unrepmperarop Python uckai 65! ero B katanmorax, mepeuyncIeHHBIX B
nepeMeHHOM sys.path. Eciiu monynb HalifieH, BBIIIOJTHSAIOTCA KOMAaH/bI B TeJIe MO-
IyJs, ¥ OH CTaHOBUTCA docmynubim. OOpaTuTe BHUMaHKE, UTO MHUITUATU3AIUA"
IIPOMCXOAUT TOJIBKO IIPU Nep6oM UMIIOPTE MOIYJIA.

HocTym K IIepeMeHHOM argv B MOAyJe SyS IIpeI0oCTaBIAeTCsd IIPU IIOMOINY TOUKY,
T.e. Sys.argv. 9To IBHO IIOKAa3bIBAET, UYTO 3TO UM SBIIAETCA YAaCThIO MOAYJII SYS.
Emé omHMM mpeuMyIecTBOM TaKOTO 0003HAUYEHHUSs SBISIETCS TO, YTO UM He KOH-
$IUKTyeT ¢ UMeHeM IIepeMeHHOI argv, KOTopas MO>KeT HCITOJIb30BaThCS B BaIlleHn
IIporpaMMe.

[TepeMeHHas Sys.argv sBIAETCS CNUCKOM CTPOK (CIHCKH OyAyT JeTaIbHO 00CYK-
OaThCs B 00HOU U3 nocredyrujux 2nas). OHa COTEeP)KUT CITUCOK aApeyMeHMOo8 KOMAHO-
HOU CMPOKU, T.€. apTyMEHTOB, IIepeJJaHHbIX IIPOTPaMMe U3 KOMaHHOM CTPOKHU.

Eciu BBI ucmonbayere cpey pa3spaboTKu® [l HAITMCAHUS U 3aIyCKa IIPOrpaMM,
IIOUINHTe THe-HUOYAb B €€ MEeHI0O BO3MOKHOCTD IlepeiaBaTh ITapaMeTpbl KOMaH/I-
HOW CTPOKH.

B Hamem mpmmepe, Korga MbI 3amyckaeM python using_sys.py we are
arguments”, MBI 3aITycKaeM MOAYJIb USing_sys.py KOMaHOoI python, a Bcé, uTo
clefyer majee — apryMeHTBI, lepelaBaeMble iporpamme’. Python coxpanser ap-
T'yMEHTBI KOMaHHOM CTPOKHU B IIEPEMEHHOM SYS . argv I JaJlbHENIIero UCIO0Ib-
30BaHUS.

[ToMHWMTE, YTO UMSI 3AITyCKAEMOTO CIleHapUs’ BCETMA SBJSETCS MEPBbIM apryMeH-
TOM B CHHUCKe sys.argv. Tak 4To B HDpuUBeOEHHOM IpuMepe 'using_sys.py'

OymeT sieMeHTOM Sys.argv[0], 'we' — sys.argv[1l], 'are' - sys.argv[2], a
'arguments' - sys.argv[3]. [lomaure, utro B Python Hymepauus mauunHaercs ¢
0,aHecl.

sys.path comepXUT CIUMCOK MMEH KaTaJIOIOB, OTKyda UMIIOPTUPYIOTCI MOIYJIH.
3aMeTbTe, YTO IepBasd CTPOKa B sys.path mycra; saTa mycras cTpoKa IIOKa3bIBaer,
UTO TEKYIass IMPEKTOPUs TaKKe ABJIAETCA YacThbIO SYS.path, KoTopas coBIIamaeT
CO 3HAUeHHueM nepeMeHHoﬂ OKpy>KeHUs1 PYTHONPATH. 9TO 03HAUAET, UTO MOOyJIH,

! Munuuanusamus — pAn OeMCTBUM, IIPOM3BOAMMBIX IIPH HAYaJIbHOM 3arpy3Ke (npuM. nepee.)
2 IDE - om anen. “Integrated Development Environment” — «uHTerpupoBatHas cpefa paspaboTku» (npum. ne-

pes.)
3 “we are arguments” - @H2/T. «MBI aPTYMEHTBI» (NpuM. nepes.)
* TlporpaMMy Ha HHTEpIIPETUPYEMOM SI3bIKE TPOTPAMMUPOBAHMS TAKKE HA3BIBAIOT CYEHAPUEM HITH CKPUNMOM

(npum. nepes.)
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PpacIIONOKEHHbIE B TEKYIIIEM KaTaJaore, MOXHO UMIIOPTUPOBATh HAIIPAMYI0. B mpo-
THUBHOM CJIy4ae IIPUAETCA IOMECTUTb CBOX MOAYJIb B ONMH 3 KaTAJIOTOB, IIePEUNIC-
JIEHHBIX B SYys.path.

[TomHUTE, UTO TEKYIIIUIT KATAJIOT — 3TO KAaTaJOT, B KOTOPOM ObLTa 3amyIlieHa IIpo-
rpamma. Beimosmaute import os; print(os.getcwd()), 4To6BI y3HATH TEKYIITHIT
KaTaJIOT IIpOrpaMMBL.

11.1 daiinbl baliTkopa .pyc

VIMOopT MOAyJIsi — OTHOCUTENBHO JOPOTOCTOsIIIlee MepOIIpUsaTHe, moaToMy Python mpenmpu-
HHUMaeT HeKOTOpble TPIOKHU [JIs yCKOpeHHs 3Toro mmpouecca. OQuH U3 CI1oco60B — CO31aTh
6atim-KomnunuposarHvie Gaitapl (MIK 0alimkod) ¢ paclIMpeHHeM .pyC, KOTOpbIe SIBIISIOTCS
HEKOU IIPOMEKYyTOUHOM (opMoit, B KoTopyo Python mepeBoauTt mporpammy (moMHUTe pasmen
“Beedenue” o Tom, kak paboraer Python?). Takoit ¢arin . pyc moseseH mpu UMIOpTE MOAYJIS B
CJIEAYIOIIUI pa3 B APYTYI0 IIPOrPaMMy — 3TO IPOMU30IMAET HAMHOTO ObICTpee, IIOCKOIbKY 3Ha-
ynTeabHAas YacTh 06paboTKU, TpeOyeMOoIl TPy UMIIOpTe MOAYJis, OymeT yKe IpoaeaaHa. ITOT
0aiiTKO TaKyKe SIBJISIETCS IIaTPOPMO-HEe3aBUCHUMBIM.

IMpumeuanue: O6BIUHO AIIBI . pyC CO3TAIOTCS B TOM K€ KaTalore, TIe PACIIOIOKeHbI U COOT-
BeTCcTByIomue uM ¢arinsl . py. Ecru Python He Mo)xeT mosryuuTs JocTyn [ 3anucu (ariioB
B 9TOT KaTaJjor, GariiIsl . pyCc CO3AaHbI He OyayT.

11.2 OnepaTop from ... import ...

Yr0o6BI HMIIOPTHPOBATH IIePeMEeHHYI0 ar gV IIPsSIMO B IIPOIpaMMYy U He IIHCATh BCIKUI pas Sys.
rpu o6pallleHu N K Hell, MOKHO BOCIIOJIb30BaThCS BEIDOKEHHUEM from sys import argv’.

Jl71st UMIIOpTA BCEX MMEH, UCTIONB3YIOIIMXCS B MOYJIE SYS, MOYKHO BBITIOJIHUTh KOMAHMY - from
sys import *”. 9T0 paboTaeT s JIOOBIX MOIYJIIEH.

B obmem cirygae BaM credyem u3bezamv MICIIONB30BaHUS 3TOTO OIIEpAaTOpa M HCIIOJIb30BATh
BMECTO 3TOTO OIlepaTop import, 4TOOBI IPeTOTBPATUTh KOH(IMKTHI UMEH U He 3aTPYIHATH
YTeHHEe IIPOrpaMMBI.

ITpumep:
from math import *
n = input("BBeguTe AgnanasoH:- ")
p = [2, 3]
count = 2
a=>5
while (count < n):
b=0

for i in range(2,a):
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if (1 <= sgrt(a)):
if (a % 1 == 0):
print("a neprost",a)
b =1
else:
pass

if (b '= 1):
print("a prost",a)
p=p+ [a]
count = count + 1
a=-a+?2
print p

11.3 Nma moayna — _ name___

Y Ka)kgoro MOAyJIs eCTh UM, U KOMaH/Abl B MOIyJIe MOTYT y3HaTh UM UX MOAYJIA. ITO I10JIe3-
HO, KOT[1a Hy KHO 3HATh, 3aITyIIleH JU MOJAYJIb KaK CAMOCTOSATeIbHAsA IPOTpaMMa UIU UMIIOPTH-
poBaH. Kax y»xe yIloMHHaJIOCh BBILIE, KOTJa MOLYJIb UMIIOPTHPYETCS BIIEPBbIE, COEP/KAIIIUIICA
B HEM KOJI MCIIOIHSETCs. MBI MOKeM BOCIIOJIB30BAThCS 3TUM IS TOTO, YTOOBI 3aCTaBUTh MO-
OyJb BeCTH cebs I0-pasHOMY B 3aBUCHMOCTH OT TOTO, HCIIOJIB3yeTCs JIU OH caM IIo cebe MIIU
MMIIOPTUPYETCS B IPYTYIO IIporpaMMa. TOr0 MOKHO HOCTUYD C IPHMEHEeHHeM aTpubyTa Mo-
IyJs IOJ Ha3BaHMEM __name_ .

ITpumep: (coxpaHuTe Kak using_name.py)

if __name__ == '__main__':

print('3Ta nporpamva 3anyuweHa cama no cebe.')
else:

print('MeHsa vmnopTupoBanu B gpyrom mogynb.')

BriBon:

$ python3 using_name.py
9Ta nporpavmma 3anyueHa cama no ce6e.

$ python3

>>> import using_name

MeHAa umnopTupoBann B APYroi Moaynb.
>>>

Kak sT0 paboraer:

B xaxmom momyne Python ompenmeneno ero mmsa — __name__° . Eciim oHO paBHO
'__main__',3TO 03HauaeT, YTO MOAYJIb 3aITyIlleH CAMOCTOATEIbHO I10JIb30BaTeJIEM,
U MBI MO>KEM BBIIIOJIHUTH COOTBETCTBYIOIIIME NEeIICTBUS.

5 name - aner. «uMs» (npum. nepes.)
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11.4 Co3paHune cobCTBEHHbIX MOaYyNeEMN

Cosmath COGCTBEHHBIIN MOAYJIb OUeHb JIeTKO. [la BbI BCé BpeMs menanu 970! Bexs kaxmas mpo-
rpamMma Ha Python taxke sBisercs u momyreM. Heo6xogumo auiirs yOeguThCs, UTo y Heé ycTa-
HOBJIEHO paciiupeHue . py. Cieayoimuit mpuMep oOBSICHUT 3TO.

ITpumep: (coxpanure kak mymodule. py)

def sayhi():
print('MpuBeT! 3TO roBopuT MOl MOAYyNb.')

__version__ = '0.1'

# KoHeu mogyns mymodule.py

Beltre mpuBeéH mpocToit Modyrv. Kak BUIHO, B HEM HEeT HUYero 0COOEHHOTO 110 CPaBHEHUIO C
06bIyHOM IporpaMmoii Ha Python. [Janee mocMOTpuM, KaK MCIIOJIBb30BATh 9TOT MOAYJIb B APY-
THX HalIUX IIporpaMmax.

[ToMHUTE, YTO MOIYJIb JOJDKEH HAXOMUTHCS JIMOO B TOM JKe KaTaylore, UTO U IIPOTpaMma, B KO-
TOPYIO0 MBI UMIIOPTHPYEM €ero, IMO0 B OTHOM M3 KaTaJOTOB, YKa3aHHBIX B Sys.path.

Emé onun Mmoayns (coxpanurte kak mymodule_demo. py):
import mymodule

mymodule.sayhi()
print ('Bepcua', mymodule.__version__)

BreiBon;:

$ python mymodule_demo.py
MpuBeT! 3TO roBOPUT MO MOAYNb.
Bepcua 0.1

Kak sT0 paboraer:

O6paruTe BHUMaHHe, YTO MBI UCIIOJIb3yeM BCE TO ske 0003HaUeHUe TOUKOI I TO-
CTyIIa K ajieMeHTaM MoxyJs. Python moBceMecTHO HcIIobp3yeT 0HO U TO Ke 000-
3HaUYeHHUe TOUKOI, IIpHUaBas eMy TaKuM o0pa3oM xapakTepHsbIi «Python-oBsiii»
BHUJ U He BBIHY’KJasl HAC M3y4YaTh BCEé HOBbIE U HOBBIE CIIOCOOBI AeJIaTh YTO-JIHOO.

Bor Bepcus, ncnonp3ymomas cuaTakcuc from. . import (coxpanute kak mymodule_demo2. py):

from mymodule import sayhi, __version__

sayhi()
print('Bepcua'’, __version__)

BriBog mymodule_demo2. py Takom ;Ke, Kak 1 mymodule_demo. py.
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O6paruTe BHUMaHUeE, UTO €CJIU B MOZYJIe, UMIIOPTUPYIOIIIeM JaHHBIN MOAYJIb, yKe ObLIO 00B-
SIBJIEHO MM __Vversion__, BOSHUKHET KOHQPIHUKT. ITO BeChbMa BEPOSATHO, TaK KaK OOBIBIATH
BEpCUI0 J000TO MOAYJS IIPKU IIOMOIIM 3TOTO MMEHH — OOLIenpuHsaTas mpakTtuka. [loatomy
BCErja peKOMEHyeTCs OTJaBaTh IpeAIOUTeHHE OIIepaTOpy import, XOTsA 9TO M CHAeJIaeT Bally
IIpOorpaMMy HEMHOTO AJIMHHEE.

BbI Moruii 661 TaKKe MCIIONIb30BaTh:

from mymodule import *

9TO UMIIOPTHUPYET Bce MyOIMUHbIe UMEeHa, TaKKe Kak sayhi, HO He UMIOpTHpyeT __version__,
IIOTOMY YTO OHO HaUMHAeTCs C JBOMHOTO IIOUE€PKUBAHUA

[33H Python

OpHNM M3 pyKoBoAAIUX IpHHIHIIOB B Python aBigerca «SIBHOoe myurie HessBHOTO». BoImos-
HUTE KOMaHAy ~import this”, uToObI y3HATH OOJIBIIIE, & TAKIKE IIPOCMOTPUTE 5TO 00CYIKIEHE,
B KOTOPOM IPUBOISTCS IIPUMEPBI 10 KKIOMY U3 ITPUHIIUIIOB.

11.5 ®dPyHkuus dir

BbI MO)KeTe UCIIOIb30BaTh BCTPOEHHYI0 QYHKIIUIO dir, YTOOBI MONTYUYUTH CIIUCOK UAEeHTU(UKA-
TOPOB, KOTOpBIe 00BEKT OITpeetsieT. Tak B UNCI0 HAeHTU(PUKATOPOB MOIYJIS BXOAAT (PYHKITHH,
KJIACCHI U IIepeMeHHbIe, OIIpeieI€EHHbIe B 9TOM MOAYJIe.

Korpa BbI mepenaére ¢pyHKuuu dir () nmmsa MOAyJs, OHa BO3BpAIllaeT CIIMCOK MMEH, OIIpese-
JIEHHBIX B 3TOM MoAyJie. Eciii HUKakoro apryMeHTa He IepefaBaTh, OHa BEPHET CIIMCOK UMEH,
onpeneNéHHBIX B TEKYIIIEM MOJYJIE.

ITpnmep:

$ python3
>>> import sys # nonyduMm CAUCOK aTpubyToB mopynsa 'sys'

>>> dir(sys)
['__displayhook__', '__doc__', '__excepthook__', '__name__', '__package__', '__s

tderr__', '__stdin__', '_ stdout__', '_clear_type_cache', '_compact_freelists',
'_current_frames', '_getframe', 'api_version', 'argv', 'builtin_module_names', '
byteorder', 'call_tracing', 'callstats', 'copyright', 'displayhook', 'dllhandle'
, 'dont_write_bytecode', 'exc_info', 'excepthook', 'exec_prefix', 'executable',

'exit', 'flags', 'float_info', 'getcheckinterval', 'getdefaultencoding', 'getfil
esystemencoding', 'getprofile', 'getrecursionlimit', 'getrefcount',6 'getsizeof',
'gettrace', 'getwindowsversion', 'hexversion', 'intern', 'maxsize', 'maxunicode

', 'meta_path', 'modules', 'path', 'path_hooks', 'path_importer_cache', 'platfor
m', 'prefix', 'psl1', 'ps2', 'setcheckinterval', 'setprofile', 'setrecursionlimit
', 'settrace', 'stderr', 'stdin', 'stdout', 'subversion', 'version', 'version_in
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fo', 'warnoptions', 'winver']

>>> dir() # nNoayyuMm CnNUCOK aTpuOyTOB TeKywWwero Moayns
['__builtins__', '__doc__', '_name__', '_ _package__', 'sys']

>>> a = 5 # co3gaAuM HOBYK nepemeHHyk 'a'

>>> dir()
['__builtins__', '_doc__', '_name__', '__package__', 'a', 'sys']

>>> del a # ypanum uma 'a’

>>> dir()
['"__builtins__ ', '__doc__', '__name__', '_ package__', 'sys']

>>>

Kak sT0 paboraer:

CnepBa MBI BUAMM pe3yJbTaT IpUMeHeHHs dir K MIMIOPTHPOBAaHHOMY MOIYJIIO
sys. Bumum orpoMHBIH CIIHCOK aTpUOYTOB, COAEPKAIIIUXCS B HEM.

3areM MBI BbI3bIBaeM QyHKLIUIO dir, He mepenasas el mapameTpos. Ilo ymorua-
HUIO, OHA BO3BpalllaeT CIIMCOK aTpUOyTOB TeKyIero Moayisa. ObpaTruTe BHUMaHUE,
YTO CIIMCOK UMIIOPTHPOBAaHHBIX MOJYJIeH TaKKe BXOJUT TyHa.

Yrobbl mpoHaOIIOAATh 3a AelicTBUeM dir, MBI oIlpeqessieM HOBYIO IlepeMEHHYIO
a U IIpuCcBaMBaeM €M 3HaueHHe, a 3aTeM CHOBa BbI3bIBaeM dir. BumumMm, 4uTo B
IIOJIyUEeHHOM CIIMCKE ITOSIBUJIOCH JOIIOJHHUTEJIbHOE 3HaueHHe. YanuM IlepeMeH-
HYyI0/aTpHUOYT M3 TEKyII[ero MOAYJS IpHU IIOMOIIU oIlepaTopa del, ¥ M3MeHeHUs
BHOBb OTO6paSHTCH Ha BBIBOJIe PyHKIIMU dir.

3ameuaHue 110 TOBOAY del: 3TOT OIepaTop UCIOIb3YeTCs IS YOareHUs TlepeMeH-
HOI/MMEeHH, U II0CJIe €TO BBINIOJHEHUs, B JaHHOM ciy4ae — del a, K IepeMeHHOM
a 60JIbllIe HEBO3MO)KHO O0pATUTHCS — €€ KaK OyTO HUKOTJa U He ObLIO.

O6paTtute BHUMaHUe, uTO PyHKIU dir () paboraer mus sob6ozo oo6bekTa. Hampu-
Mep, BbITTOTHUTE “dir ('print')”, 4To6BI yBUAETh aTPUOYTHI PYHKIIUM print, min
“dir(str)”, uro6sI yBUAETH aTPUOYTHI Kiacca Str.

11.6 lNakeTsbl

K HacTosmeMy BpeMeHHU BbI, BEpPOSITHO, HaYaIU HAOTIOAATh HEKOTOPYIO HEPAapXHIO B OpPTraHU-
3aI[U ¥ BaIux nporpamMM. [lepeMeHHBIEe 0OBITYHO HaXOAATCA B QyHKIIUAX. PyHKIIUH U 17106aJb-
HbIe IIepeMeHHbIe 00BITHO HaXOAATCsA B MOAYJIAX. A UTO, €CJTM BOSHUKHET He0OOXOAMMOCTD KaK-
TO OpraHHU30BaTh MOAYJIN? BOT 31eCh-TO U BBIXOMAAT Ha CLIEHY ITaKeTBhlI.

[TakeTsI — 3TO IIPOCTO KATAJIOTH C MOAYJIAMH U CIIeUAIBHBIM (aiimoM __init_ .py, KOTOpPHBII
rokaseIBaeT Python, uTo aTOT Karanor ocoOsbIi, TaK Kak COXep>KUT Moayiau Python.
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[IpemcraBUM, UTO MBI XOTHM CO3[aTh ITAKeT II0J Ha3BaHUeM «world» ¢ cybmakeramu «asiax,
«africa» u T.1I., KOTOpBIE, B CBOIO O4epe/b, OyayT comepkaTh Moayin «india», «madagascar» u
T.0.

[t aToro ciaemoBao 6bI CO3MATH CIEAYIONIYI0 CTPYKTYPY KaTaJOrOB:

- <HeKOTOpblh KaTanor m3 sys.path>/
|---- world/
---- init__ .py

|
|
| |

| |

| | |---- _init__.py

| | |---- india/

| | |---- _init__.py

| | |---- foo.py

| | ---- africa/

| |---- _init__.py

| | ---- madagascar/

| |---- __init__ .py

| |---- bar.py

[TakeTsI — 3TO YIOOHBIN CIIOCO0 MepapXUUeCKU OPraHU30BaTh MOAYJIU. Takoe 4acTo BCTpeya-
eTcs B cmaHoapmmoti 6ubnuomexe.

11.7 Pe3iome

TouHo Tak ke, KaK QYHKIUH SBJISAIOTCS MHOTOKPATHO HCIIOJNb3yeMbIMU (PparMeHTaMU IIPO-
TpaMM, MOOYJIU ABIAIOTCA MHOTOKPATHO HUCIIOJIb3YEMBIMHU IIPOTpaAMMaMMU. ITakeTsI — 370 cHO-
cob nepapxuueckor opranusanuu moayien. Cranmapraas 6ubmuorexa Python snsercs npu-
MepOM TaKoTo Habopa ITaKeTOB M MOIYJIEH.

Mus1 YBHUOEIH, KaK IIOJIb30BAaThCA 3TUMU MOAYJISIMU M CO3aBaTb CBOMU.

[asee MBI O3HAKOMHUMCA C HEKOTOPBIMHM HHTEPECHBIMHM KOHIENUUAMH, Ha3blBa€MBIMU
«CTPYKTYPBI JaHHBIX».
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CTpyKTYypBI JAHHBIX

CTpyKTypbl JaHHBIX — 3TO, IO CYTH, U €CTb CMPYKmMYpbl, KOTOPbIe MOTYT XPaHUTh HEKOTOpbIE
daHHvle BMecTe. [IpyTUMU CIIOBAaMU, OHU MCIIOIB3YIOTCS IS XpaHEHWs CBI3aHHBIX JaHHBIX.

B Python cymiecTByIoT yeTbIpe BCTPOEHHBIX CTPYKTYPbI JaHHBIX: CIIHCOK, KOPTEX, CJIOBaph U
MHOecTBO. [locMOTpHUM, KaK UMHU II0JIb30BAThCS, M KaK OHU MOTYT OOJIETYUTh HaM )KU3Hb.

12.1 Cnucok

Crucok' — 9T0 CTPYKTypa JaHHBIX, KOTOPast COIEPKUT YIOPALOUEHHBIN HabOp 9JIEMEHTOB, T.€.
XPaHUT NOCIe006amMeTbHOCMb TEMEHTOB. JTO JIETKO IIPeICTaBUTh, €CITM BCIIOMHUTH CIIHCOK
IIOKYIIOK, B KOTOPOM II€peUYUCIIAeTCsS, YTO HYKHO KYIIUTh, C TeM JIMIIb UCKIIOUeHUEM, UTO B
CIIHCKe ITOKYTIOK K)KIBIN 3JIEMEHT OOBIYHO pa3MelllaeTcsl Ha OT[eIbHON CTPOKe, TOTJa KaK B
Python onu pasmesndrorcs 3amATBIMU.

Criucox 3J1eMeHTOB JIOJDKeH OBbITh 3aKJIIOUEH B KBaipaTHbIe CKOOKH, uTo0bI Python monst, uto
aTo criucoK. Kak TOIBPKO CHMCOK CO3[aH, MOKHO M00aBIISATh, YIAIATh UINU UCKATH SJIEMEHTHI
B HEM. [JOCKOIBKY 2JIeMEHTHI MOXHO MO0ABIATH U YHAISATh, MbI TOBOPHUM, UTO CIHCOK — 3TO
U3MeHseMblll TUTI JAHHBIX, T.€. €10 MO)XHO MOAU(PUIIHPOBATH.

12.2 KpaTkoe BBeaeHue B 006'beEKTbI U KNacchbl

XoT4 1 1 cTapajcs J0 CHX IIOp OTTSIHYTb 00Cy>kKeHre 00 beKTOB U KJIACCOB, Ha JAaHHOM JTaIle BCé
Ke He0OXOIMMO HEeKOTOpOe IIOsCHEHNe, UTOOBI BB JIyUllle IIOHIN U0 CIIMCKOB. MBI H3yunm
3Ty TeMy HETATBHO B €€ cOOCMEeHHOl ease.

CIIHCOK — 3TO OOWH U3 IPUMEPOB UCIIOIb30BaHUs 00bEeKTOB U KiIaccoB. Korja Mbl HazHauaeM
HEKOTOPOU IepeMeHHOM 1 3HaueHHe, CKaKeM, I[eJIoe YHCIIO 5, 9TO MOKHO IIpeJCTaBUTh cebe
Kak co3maHue o0bekTa (T.e. 9K3eMIUIsipa) i kimacca (t.e. Tuma) int. YTo6b! Jayulire TOHATH 3TO,
npouuTtaure help(int).

Kiacc MmokeT TakKe IMeTh METOMBI, T.€. PyHKIINH, OIIpeIeJIEHHbIE I UCII0JIH30BaHUS TOJIHKO
IIPUMEHUTEIBHO K JAHHOMY KJIaccy. ITOT PYyHKIMOHAT OyJeT JOCTyIIeH TOJIbKO KOTia HMeeT-
cs1 00BeKT JaHHoTO Kiacca. Hampumep, Python mpenocrasisier meTon append s kinacca list,
KOTOPBIH I03BOJIAET HOOABIATH 3JIEMEHT K KOHITy cItucKa. Tak mylist.append('and item')

!list — awnen. «criucok» (npum.nepes.)
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DO6GAaBUT 3Ty CTPOKY K cIucKy mylist. O6parure BHIMaHMe Ha 0603HAYEHIE TOUKOM A JO-
CTyIIa K MeTOgaM OO'beKTOB.

Kitacc Takyke MOXeT MMeTh II0JIsI, KOTOphIEe IIPECTABIAIOT cOO0M He UTO MHOe, KaK IepeMeH-
HbIe, OIIpeeJI€HHbIe NI MCII0JIb30BAaHU TOJIBKO IIPUMEHUTEIBHO K JAaHHOMY KJaccy. 9TH IIe-
peMeHHbIe/IMeHa MO)KHO HCIIOJIb30BaTh TOJBKO TOT/A, KOT[A MMeeTCs OOBEKT 3TOTO Kilacca.
HlocTyn K IIOJIAM TaK)Ke OCyIIlecTBIsAeTCsd IIpU oMol Touku. Hanpumep, mylist. field.

ITpumep: (coxpanure Kak using_list.py)

# 3TO MOW CNUCOK MOKYMNOK
shoplist = ['a6noku', 'maHro', 'mopkoBb', 'GaHaHbl']

print('d pgonxeH cpgenatb ', len(shoplist), 'nokynok.')

print('Mokynku:', end=" ")
for item in shoplist:
print(item, end=' ")

print('\nTakxe HyYXHO KynuTb puca.')
shoplist.append('puc')
print('Tenepb MO CnNUCOK MOKYMNoK TakoB:', shoplist)

print('OTcopTupylo-Ka A CBOW CNUCOK')

shoplist.sort()

print('OTcopTMpOBaHHbLIA CMNUCOK MOKYMOK BbIFrNAAUT Tak:', shoplist)
print('MepBoe, 4YTO MHE HYXHO KynuTb, 3T0', shoplist[0])

olditem = shoplist[0]

del shoplist[0]

print('d kynun', olditem)

print('Tenepb MoW cnncok nokynok:', shoplist)

BreiBon;:

$ python3 using_list.py
A gonxeH cpenatb 4 MNOKYNoOK.

MoKynKun: si6/I0KW MaHro MOPKOBb 6aHaHbl
Takxe HYXHO KynuTb puca.

Tenepb MO CNMCOK MOKYMNOK TakoB: ['sA6noku', 'mMaHro', 'mMopkoBb', 'GaHaHbl', 'puc']
OTcopTupYylo-Ka s CBOW CMUCOK

OTCOpTUPOBaAHHLIA CAINCOK MOKYMNOK BbIFAAAUT Tak: ['6GaHaHbl', 'maHro', 'mopkosBb', 'puc',
'a6n10kn ' ]

MepBoe, UYTO MHE HYXHO KYMNUTb, 3TO GaHaHbl
g Kynun 6aHaHsbl
Ternepb MO CNMCOK MNOKYMNOK: ['maHro', 'mopkoBb', 'puc', 'a6n0ku']

Kak sT0 paboraer:
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Ilepemennas shoplist — 3TO CIIMCOK IOKYIIOK UeJIOBeKa, MAYIIEeTro Ha PhIHOK. B
shoplist MBI XpaHUM TOJBKO CTPOKU C Ha3BAaHUSAMHU TOTO, UYTO HYKHO KYIIUTb, OJI-
HAaKO B CITHCOK MOKHO JT00aBIISITh JT00ble 00beKMbl, BKIOUAS YKCIIA WIH JaXKe IPY-
TH€e CIIMCKH.

Mgl Tax)ke MCIOIB30BAIM IUKI for..in miId uTepanuu o 3JeMeHTaM CITHCKa.
Br1 yrxe, HaBepHOe, IOHAMH, UTO CIIMCOK SIBJIIETCA TaKKe U II0CIeA0BaTEeIbHOCTBIO.
Oco6eHHOCTH ITOCIIeJOBATEeIBHOCTEH OyIyT paCCMOTPEHBI HUKe.

O6paTuTe BHUMaHHe Ha HCIIOIb30BaHHE KIIOUEBOIO apryMeHTa end B (pyHKIIHHU
print, KOTOPBII ITOKA3bIBAET, YTO MBI XOTUM 3aKOHUYUTH BBIBOJ IIPOOEIOM BMECTO
OOBIYHOTO IIepeBOfa CTPOKH.

Hanee MbI mo6aBiIsieM 3JIeMEeHT K CIIMCKY IIpU IIOMOIIY append — MeTonxa oObeKTa
CIIMCKa, KOTOPBIH y)Ke 00CYyKIajcs paHee. 3aTeM MBI IIpOBepsieM, OeHCTBUTEIbHO
JIU 3JIeMeHT ObLT J0OaBJIeH K CIIHCKY, BBIBOJSA COJAEP/KUMOE CIINCKa Ha 9KpaH IIpU
IIOMOIITY IIPOCTOM Iepefadyy 3TOTO CIMCKa QYHKIIMU print, KoTopas akKypaTHO
ero meyvaraer.

3aTeM MBI COPTHPYEM CIIHCOK, UCIIONIb3Ysl METOX sort o0beKTa crmcka. Mimeiite B
BHUJY, YTO 3TOT MeTOJ AEeMCTBYeT Ha caM CIIMCOK, a He BO3BpalljaeT U3MEeHEHHYIO
ero BepcHuio. B 3ToM oTiinume OT TOro, KaK IIPOUCXOAUT paboTa co cTpokamu. Mmen-
HO 3TO MMeeTcd B BUAY, KOTJla Mbl TOBOPUM, UTO CIIMCKHU U3MEHSAEMbl, & CTPOKHU —
HeUu3MeHIeMbl.

Jlanee 1ociie coBepIIeHN MOKYIIKHA MBI XOTUM YJJIUTh €€ U3 CIIMCKA. ITO JOCTH-
raeTcd IpuMeHeHneM onepaTopa del. MbI yKasbIBaeéM, KaKOM 3JIEMEHT CIIMCKa MBbI
XOTHUM yJaJIuTh, ¥ omleparop del ymanger ero. Mbl yKaspIBaeM, 4TO XOTUM yJaJIUTh
[IEPBBII 9JIEMEHT CIIVCKa, U 03ToMy muireM “del shoplist[0]” (momHwure, uTO
Python Haunnaer orcuér c 0).

Yrob6s! y3HaATh OoJlee meTaabHO 000 BCeX MeTomaxX 00beKTa CIIMCKa, mpocMoTpuTe help(list).

12.3 KopTex

KopTtexxu ciry»xaT 111 XpaHeH!s] HECKOJIBKUX 00BEKTOB BMecTe. FIX MOYKHO paccMaTpuBaTh Kak
aHaJIOT CIIMCKOB, HO 6e3 TaKO¥ OOIINPHOM PYHKIIMOHAIBHOCTH, KOTOPYIO IIPETOCTABIISET KJIAacC
cnncka. OqHa U3 Ba)KHENIIINX 0COOeHHOCTEI KOPTeXXel 3aKII0UaeTcs B TOM, UTO OHU HEU3Me-
HSIeMBI, TaK ke, KaK U CTpOKH. T.e. MOqUPHUIIMPOBATH KOPTEKHU HEBO3MOKHO.

Koprexxn 0603HaualTCsS yKa3aHHEM 3JI€MEHTOB, Pa3HeIéHHbBIX 3aISITBIMU; 110 JKEeJTaHUI0 UX
MOYKHO €I11€ 3aKJII0YUTh B KPYTJIble CKOOKHU.

KopTexu 06BIYHO HCITOIB3YIOTCS B TEX CIIy4asix, KOTAa OIIepaTop MIN II0JIb30BaTeIbcKas (PyHK-
LM JOJDKHBI HaBepHAKA 3HATh, UYTO HAOOP 3HAUEHUT, T.e. KOPTeK 3HAUeHU, He H3MEHUTC.

IMpumep: (coxpanure Kak using_tuple.py)

zo0 = ('nuToH', 'cnoH', 'NWHIrBUH') # MOMHUTE, 4YTO CKOOKU HE 0653aTe/lbHbl
print('KonnyecTBO XUBOTHLIX B 300Mapke -', len(zoo))
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new_zoo = 'obe3baHa', 'Bepbnwg', zoo

print('KonnyecTBOo KNeTOK B 300napke -', len(new_zoo0))

print('Bce XMBOTHbe B HOBOM 300Mapke:', new_zoo)

print('XuBoTHble, nNpuBE3EHHbLIE N3 CTaporo 3oonapka:', new_zoo[2])
print('MocnegHee XMBOTHOe, npuBe3éHHOE M3 cTaporo 3oonapka -', new_zoo[2][2])

print('Konn4yecTBO XMBOTHLIX B HOBOM 300Mnapke -', len(new_zoo)-1+len(new_zoo[2]))

BreiBon;:

$ python3 using_tuple.py
KonnyecTBO XMBOTHLIX B 300Mapke - 3
KonnyecTBo K/eToK B 3o0mnapke - 3

Bce XMBOTHbe B HOBOM 3o0onapke: ('ob6esbsAHa', 'Bepbmwog', ('nuToH', 'cnow',
"MUHIBUH"))
XMBOTHble, NpMBE3&HHbIE M3 cTaporo 3oonapka: ('mMMTOH', 'cnoH', 'MWHrBUH')

lMNocnegHee XMBOTHOe, NMPUMBE3EHHOE M3 CTaporo 3oonapka - MUHIBUH
KonnyecTtBO XMBOTHbLIX B HOBOM 300Mnapke - 5

Kaxk sTo paboTaer:

IlepemenHast zoo 0603HauUaeT KOpTeX 3jaeMeHTOB. Kak Mbl Bumum, QyHKIus len
II03BOJISIET TIOJNIYUHUTh JIMHY KOpTeKa. ITO TAaK)Ke yKas3bIBaeT HA TO, UYTO KOPTEXK
ABJIIETCS N0CiIedo8amerbHOCbI.

Tenepr MBI mepeMelIaeM 3TUX KMBOTHBIX B HOBBIM 300IIapK, IIOCKOJIbKY CTaphIi
300IapK 3aKpbiBaeTca. Il0aTOMy KOpTeX Nnew_z00 COOEpKUT TeX KUBOTHBIX, KOTO-
pble y:Ke TaM, Hapsaay ¢ IPpUBe3EHHBIMU U3 CTApOro 300I1apka. BosBpaimascs K pe-
JIBHOCTH, 00paTUTe BHUMaHHe Ha TO, UTO KOPTeK BHYTPH KOpPTeKa He TepsieT CBO-
el NUHAWBUYaJIbHOCTH.

HocTyn K ajeMeHTaM KOpTeXKa OCYIIeCTBIAeTCd YKa3aHHEeM IO3MLUHU 3JI€MEHTa,
3aKJIFOUEHHOM B KBaJpaTHbIE CKOOKH — TOUHO TaK K€, KaK MbI 9TO JeJIaJT! AJIs CIIHC-
KOB. 9TO HAa3bIBAETCS OIIEPATOPOM UHOEKCUPO8aHUA. [IOCTYII K TPEThEMY JIEMEHTY
B New_z0O0 MBI II0JTy4YaeM, YKas3blBasg new_zoo[2], a JOCTYII K TPETbeMY 3JIEMEHTY
BHYTPHU TPETBbETO 3JeMeHTa B KOPTeKe New_zo00 — yKasbIBag new_zoo[2][2]. ITo
JOCTATOYHO IIPOCTO, KaK TOJIBbKO BBI ITIOMMETE IIPUHITUIL.

CKOOKHI

XoTs1 CKOOKHM U He SIBIISIOTCSI 00sI3aTeNbHBIMU, s IIPEAIIOUUTAI0 BCera yKas3bIBaTh UX, UTO-
Obl OBLIIO OUEBUIHO, UTO 3TO KOPTEX, OCOOEHHO B ABYCMBICIEHHBIX ciydasx. Hampumep,
3 - 2 [13 . 2

print(1,2,3) u print( (1,2,3) ) mexaroT pasHbIe BEIllX: II€PBOE BbIpa)KE€HUE BHIBOIT
TPHU YHCJIA, TOTOA KaK BTOPOE — KOPTEX, CONEP KAIUM 9TH TPU YHCIIA.

Koprex, copepxamuii 0 unu 1 snemMeHT

IIycrott KopTeX co3qaéTcsi IPH ITOMOIIY IIYCTOM Iaphl CKOOOK — “myempty = ()”. OgHaxo, ¢
KOpTeKeM M3 OJHOTO 3JeMeHTa He BCE TaK IIpOocTo. Ero Hy)XHO yKa3bIBaThb IIpU IOMOIIH 3a-
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IIITOM TIOCJIe TIEPBOTO (M eXMHCTBEHHOTO) ajleMeHTa, uTo0bl Python Mor omimunTte Koprex oT
CKOOOK, OKPY’KaIOIIUX O0BEKT B BBIpaKeHUH. TakuM 00pa3oM, YTOOBI IIOTYIUTH KOPTEXK, CO-
IeprKalUil 3JIeMeHT 2, BaM IoTpebyercs ykasaTs singleton = (2,)”.

3ameuanwue qsi mporpammMuctos Ha Perl

Crucok BHYTpH CIIMCKa He TepsieT CBOeM HHANMBUAYATbHOCTH, T.€. CIIMCKY He pa3BEPTHIBAIOTCS,
Kak B Perl. 910 jke OTHOCHUTCS K KOPTEXY BHYTPHU KOPTe)Ka, MIIU KOPTEXY BHYTPH CITHCKA, WIIU
CIIMCKY BHYTPH KopTeka u T.1. B Python Bce oHU paccmaTpuBaroTcs Kak 00bEKThI, XpaHAIITHECS
BHYTPH OPYTroro o0beKTa — TOJIBKO U BCETO.

12.4 CnosBapb

CioBaph — 3TO HEKMI aHAJOT a{peCHON KHUTH, B KOTOPOI MO)XHO HANTH apec WU KOHTAKT-
HyI0 HHPOPMAIIHIO 0 YeoBeKe, 3Has JIUIID eT0 UMs; T.e. HEKOTOPhIe KIIIOUH (MMeHa) CBI3aHbI
co 3HaueHusMHU (nHPopMaIre). 3aMeThbTe, UTO KJII0U JOJDKEH ObITh YHUKATBHBIM — BbI BEIb
He CMOJKeTe ITOJyYUTh KOPPEKTHYI0 HHPOPMAIIHIO, €CIH Y Bac 3aIICaHbI {Ba UeJIOBeKa C I10JI-
HOCTBIO O{MHAKOBBIMU NMEHAMH.

O6paTI/ITC TaK)X€ BHUMaHHeE Ha TO, UTO B CJIOBApPsX B KAUECTBE KJII0UYen MOTYT HUCIIOJIb30BAaTbHCA
TOJILKO HeU3MeHseMble 00 BEKThI (KaK CTpOKI/I), a B KauecTBe 3HaUEeHHUM MOKHO HMCIIOJIb30BaTh
KaK HEM3MEHAEMBIE, TaK M1 UI3BMEHAEMBbBIC 00BbeKThl. TouHee TOBODsI, B KAUECTBE KJIIOUeM TOJLKHBI
HCIIOJIb30BATHCS TOJIBKO ITPOCTHIE 0O'BEKTHI.

[Taps! KiIIOU-3HAUEHUE YKAa3bIBAIOTCS B CJIOBape cieqywomuM obpasom: ‘d = {keyl : valuel,
key2 : value2 }”. O6paTure BHUMAaHUe, UTO KJIIOU U 3HAUEHUE Pa3qessII0TCsl JBOETOUHEM, a
Iapbl APYT OT APYTa OTAEJSIOTCS 3aISITHIMIU, @ 3aTEM BCE 9TO 3aKIII0UAETCs B QUTYPHBIE CKOOKH.

[ToMHUTE, YTO IAPHI KI0OY-3HAUEHNE HUKOUM 00pa3oM He yIIOpsSI0UeHsI B ciioBape. Ectu Bam
He0OXOAMM HEKOTOPBIH ITOPSIOK, BAM IIPUAETCSA OTAEIBHO OTCOPTHPOBATH CIOBAph IIepex 00-
paleHueM K HeMy.

CroBapu ABIAIOTCS 9K3eMILTIpaMu/00beKTaMHU Kilacca dict.

IIpumep: (coxpanure kak using_dict.py)

# 'ab' - cokpaweHne ot 'a'ddress'b'ook
ab = { 'Swaroop' : 'swaroop@swaroopch.com',
"Larry' : 'larry@wall.org',
"Matsumoto' : 'matz@ruby-lang.org',
'Spammer' : 'spammer@hotmail.com'
}

print("Agpec Swaroop'a:", ab['Swaroop'])

# YpgaseHue napel K/w4y-3HadyeHune
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del ab['Spammer']
print('\nB azpecHoii kHure {0} koHTakToB\n'.format(len(ab)))

for name, address in ab.items():
print('KoHTakT {0} c agpecom {1}'.format(name, address))

# JlobaBsieHne rnapbl K/o4Y-3HavyeHue
ab['Guido'] = 'guido@python.org'

if 'Guido' in ab:
print("\nAgpec Guido:", ab['Guido'])

BriBon:

$ python3 using_dict.py
Agpec Swaroop'a: swaroop@swaroopch.com

B afpecHO KHUre 3 KOHTAKTOB

KoHTakT Swaroop c agpecom swaroop@swaroopch.com
KOHTaKT Matsumoto c agpecom matz@ruby-lang.org
KoHTakT Larry c agpecom larry@wall.org

Agpec Guido: guido@python.org

Kak sT0 paboTraert:

MBsI cozmaéMm ciroBaph ab® mpm momoIu 0603HaYeHNT, OTMCAaHHBIX paHee. 3aTeM
MBI oOpalraeMcsi K mapaM KJIIOU-3HaueHUe, yKasblBas KU B OlepaTope MHOEK-
CUPOBaHU, KOTOPBIM MBI ITOJIb30BAJINCH IJIS CIIMCKOB U KopTexel. Kak Bunure,
CHHTAKCHC IIPOCT.

Y@anaTe mapsl KIIOY-3HaU€HHEe MOKHO IIPM IIOMOINM HAIllero CTaporo AoOporo
omnepaTtopa del. MBI IIpoCcTO yKasbIlBaeM HMs CJIOBaps U OIepaTop MHAEKCHPOBa-
HUSA Ui yAaJdseMoro KIo4a, ITocje Yero mepenaém ato omeparopy del. [lig aToi
omepanuy HeT HeOOXOAMMOCTH 3HATh, KaKOe 3HAUE€HHE COOTBETCTBYET JAHHOMY
KJIIOYY.

[amee MbI o6palijaeMcs KO BceM IapaM KIIIoU-3HaueHUe HAIlero CJI0Bapsi, NCIIONb-
3ysd METOI items, KOTOpBIN BO3BpalllaeT CIIMCOK KOPTEXel, KaKIbII U3 KOTOPBIX
COAEP>KUT Mapy 3JIEMEHTOB: KJII0U U 3HaueHue. Mbl IToJlydaeM 3Ty Iapy U IIpUCBanu-
BaeM e€ 3HaueHUe [TIepeMeHHbBIM Name u address cOOTBETCTBEHHO B iukie for. . in,
a 3aTeM BBIBOJMM 3TU 3HAUeHUs Ha 9KpaH B OJ0Ke for.

Hosrle maps! KiII0U-3HaueHHUE NOOABIIAIOTCA IIPOCTHIM OOpallleHHeM K HY>KHOMY
KJIIOUY IIpM IIOMOIIY OIlepaTOopa MHAEKCMPOBAHUA U IIPHUCBAaMBAaHUEM €My HEKO-
TOpPOTO 3HaUeHMs, KaK MblI caenanu aiud Guido B mpumepe BbIlIIe.

2 address book — anen. «ampecHas KHUTa» (npum. nepes.)
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IIposeputs, cyliecTByeT JIM Iapa KI04-3HaueHNUe, MOKHO IIPU IIOMOIIM OIIepaTo-
pain.

Yro6BI IPOCMOTPETH CIIHCOK BCeX METONOB Kiacca dict cmorpure help(dict).

Knrouessie AprymenTts! u CiioBapu

K cioBy, ecu BBI HCIIOIB30BATIN KII0UeBble apI'yMEHTHI B BaIllIUX (DYHKUHAX, BbI y)Ke HCIIONIb-
3oBasu cioBapu! Tonbko IogyMarite: BbI yKasaly IIapy KIOU-3HaYeHHe CPelH I1apaMeTpOB
PYHKIINY IIpU €€ OIIpefiesleHUH, a KOTrja obpalaerech K IlepeMeHHBIM BHYTPU (YHKIIHH, TO
9TO, (pakTHUeCKH, oOpallleHHe 110 KIIUy K CI0Bapio (KOTOPBIM B TepMHUHAX PaspabOTUMKOB
KOMITHJIATOPOB Ha3bIBACTCS Mabnuyeti UMEH).

12.5 NMocnepoBaTenbHoCTU

CHI/ICKI/I, KOPTEKU U CTPOKHU ABIIANOTCA IIPUMEPaAMU IIocjaeaoBaTeJIbHOCTE. Ho uto Takoe 1mo-
CJII€A0BATEJIBHOCTHM M UTO B HMX TAaKOTO ocobeHHOTO?

OcHOBHBIE BO3MO)XHOCTH — 3TO IIPOBEPKA IPUHAIEKHOCTH (T.€. BBIpOKeHHUI - in” 1 “not in”)
Y OIIEPATOP MHAEKCUPOBAHMS, II03BOJISIIOLIIMI ITOJYYNTh HAIIPSIMYI0 HEKOTOPBII 9JIEMEHT I10-
CJIEJOBATEIbHOCTH.

Bce TpU THUIIA HOCJICJIOBaTeJII)HOCTeﬂ, YIIOMUHAaBIIINECA BBIIIIE (CHI/ICKI/I, KOPTEXKU U CTpOKI/I),
TaKyKe IIPEAOCTABIIAIOT OII€PALIUIO ITOJIYUE€HU S BBIPE3KH, KOTOPas IT0O3BOJIAET ITOJIYUYUTDH BbIPE3-
Ky IIOCJI€ENOBATEJIPHOCTH, T.€. eé QJPaFMeHT.

IIpumep: (coxpanure Kax seq.py)

shoplist = ['a6noku', 'maHro', 'mopkoBb', 'GaHaHbl']
name = 'swaroop'

# onepaynsa uWHAeKCcupoBaHUs

print('3dnemeHT 0 -', shoplist[0])
print('SnemeHT 1 -', shoplist[1])
print('3dnemeHT 2 -', shoplist[2])
print('SnemveHt 3 -', shoplist[3])
print('SnemeHT -1 -', shoplist[-1])
print('3dnemeHt -2 -', shoplist[-2])
print('CumBon 0 -', name[0])

# Bbipe3ka n3 crnucka

print('3dnemeHTs ¢ 1 no 3:', shoplist[1:3])
print('SnemeHTb ¢ 2 0 KoHua:', shoplist[2:])
print('dnemeHTsl ¢ 1 no -1:', shoplist[1:-1])
print('3nemeHTb OT Ha4dana Ao KoHua:', shoplist[:])

# Bblpe3ka U3 CTPOKU
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print('Cuvsonsl ¢ 1 no 3:', name[1:3])
print('CumBonbl ¢ 2 A0 KoHua:', name[2:])
print('CumBonsl ¢ 1 o -1:', name[1:-1])
print('CumBonbl OT Hayana A0 KoHua:', name[:])

BreiBog;:

$ python3 seq.py
ANemMeHT 0 - s6/510KK
aneMeHT 1 - MaHro
JNneMeHT 2 - MOPKOBb
AnemeHT 3 - OaHaHbl
nemeHT -1 - 6GaHaHbl

ONneMeHT -2 - MOpPKOBb

CumBon 0 - s

anemeHTl ¢ 1 no 3: ['MaHro', 'mMOpKoBb']

3nemMeHTH C 2 A0 KoHua: ['mMopkoBb', 'GaHaHbl']

anemeHTol ¢ 1 no -1: ['maHro', 'mopkoBb']

AnemeHTH OT Hayana [0 KoHua: ['abnoku', 'maHro', 'mMopkoBb', '6GaHaHbl']

CumBonbl ¢ 1 mo 3: wa

CumMBONbLI C 2 A0 KOHUa: aroop

CumBonbl ¢ 1 go -1: waroo

CuMBONLI OT Hayana A0 KOHua: swaroop

Kak sT0 paboraert:

ITpex e Bcero, Mbl BUAMM, KaK HCIIOJIb30BAaTh MHAEKCHI JJIg IIOJIyUYeHU OTAeIbHBIX
9JIEMEHTOB II0CIJIeJOBATEILHOCTH. JTO eIllé Ha3bIBAIOT npunucviéanuem unoekca. Ko-
I71a MBI YKa3bIBaeM YHCJIO B KBAJPATHBIX CKOOKAX ITOCIIe II0CIe0BaTeIbHOCTH, KaK
II0Ka3aHo BhIle, Python nspiekaer ajeMeHT, COOTBETCTBYIOIIUI YKa3aHHOI IIO3H-
IuH B ocienoBarenbHocTy. [JTomHMTe, uTo Python Haunnaer otrcuér c 0. [Toatomy
shoplist[0] mM3BieKaeT epPBBIN 3JI€MEHT, a Shoplist[3] — 4eTBEPTHIN 3JI€MEHT
IIociieoBaTeIbHOCTU shoplist.

VHpekc Takyke MOKET OBITh OTPUIIATEIbHBIM YHCIOM. B 3TOM ciTyuae mosunus ot-
CUMTBIBaeTCs OT KOHIIa ITocieqoBaTeabHOCTH. [losaToMy shoplist[-1] ykasbIBa-
eT Ha IOCJeIHUM 3JIEMEHT IocaeqoBaTeaIbHOCTU shoplist, a shoplist[-2] — Ha
IpeAIoCIe HNAN.

Onepaum{ BBIPpE3KH ITPOU3BOOUTCA IIPH IIOMOINMN YKa3aHWA MMEHHU IIOCIIE€NOBaA-
TE€JIBbHOCTH, 3a KOTOPbIM MOJKET CJI€EA0BATDH IIapad YHCEII, paSJIeJIéHHI)IX ABOETOUYMEM
U 3aKJII0OUEHHBIX B KBaapaTHbIE CKOOKH. BaMeTbTe, KaK 3TO IIOXO)KE€ Ha OIl€epannio
HMHOEKCUPOBaHWAI, KOTOpOfI MBI II0JIB30BAJIMCH OO0 CHUX IIOP. HOMHI/ITC, 4YTO 4UMcClia B
cKoOKax HeO6HSaT6J'IbeI, TOTrga KaK IBOETOYIME — 0053aTeIbHO.

[TepBoe umcio (Ileper ABOETOUHEM) B OIIEPAIIUH BbIPE3KH YKa3bIBaeT ITO3UIHIO, C
KOTOPO¥ BbhIpe3Ka JOJLKHA HAUMHATHCS, @ BTOPOe YHCIIO (II0CyIe JBOETOUNsI) YKa3hl-
BaeT, I/le BhIpe3Ka JOJDKHA 3aKOHUHUTHCs. Ecitu mmepBoe yncino He ykasaHo, Python
HAYHET BBIPE3KY C HadaJsa II0CIeq0BaTeIbHOCTH. Ecin mpomyIeHo BTopoe YnciIo,
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Python 3akoHYHT BBIpe3Ky y KOHIIa mociemoBareirbHOCTH. O6paTuTe BHHMaHUE,
YTO IIOJIyYeHHas BbIpe3Ka OyJeT HauuHambvcs ¢ yKa3aHHOM HauaJTbHOM ITO3ULIHHY,
a 3aKaH4yu6amuvCcsa MPSIMO Iepel YKa3aHHOM KOHEYHOM ITO3UI[UeH, T.e. HauaJIbHas
rmo3uIys OyJeT BKIOUEeHa B BBIPE3KY, a KOHeUHas — HeT.

Takum o6pasom, shoplist[1:3] Bo3BpalaeT BhIpE3Ky U3 IIOCIETOBATENIHHOCTH,
HaYMHAIOIIYIOCd € MO3UMUMU 1, BKIIOYAET IIO3UIMIO 2, HO OCTAaHABJIUBAETCd Ha
MO3UIUHU 3, M II03TOMY BO3BpAILlaeT 6blpe3Ky U3 ABYX 3JIEMEHTOB. AHAIOTUYHO,
shoplist[:] Bo3BpalllaeT KOIIMIO BCEH IIOCIEN0BATEIbHOCTH.

Bripeska MOKeT OCyIECTBJIATbCA U C OTPUIATENIbHBIMU 3HadeHuAMH. OTpulia-
TeJIbHBIE YKCiIa 0003HAUAIOT ITO3UIHIO C KOHI[A ITocieqoBareabHocTu. Hampumep,
shoplist[:-1] BepHET BBIPE3KY M3 IIOCIEAOBATEILHOCTH, MCKIIOUAIIIYIO II0-
CIIeIHUM 3JIEMEHT, HO COMEP/KAIIlYI0 BCE OCTAJIbHBIE.

KpoMme Toro, MO>XHO Tak)Ke yKasaTh TPETHIH apTyMeHT IJIs BBIPE3KH, KOTOPBIH Oy-
meT 0003HAYaTh Wdz BEIPE3KU (II0 YMOYAHUIO 11T BEIPE3KU paBeH 1):

>>> shoplist = ['a6noku', 'maHro', 'mopkoBb', '6GaHaHbl']
>>> shoplist[::1]

['sa6nokn', 'maHro', 'mopkoBb', '6GaHaHbl']
>>> shoplist[::2]
['s6nokn', 'mMOpKOBb']

>>> shoplist[::3]

['s6nokn', '6GaHaHbl']

>>> shoplist[::-1]

['6aHaHbl', 'mMOpKOBb', 'mMaHro', 's6noku']

O6paTtuTe BHHMaHHe Ha TO, UYTO KOT/Ia IIIaT paBeH 2, MbI ITOJTyYaeM 3JIeMeHTHI, Ha-
xopdainuecs Ha nmosunusax 0, 2, ... Korma miar paseH 3, MBI ITOJIydaeM 3J€MEHTHI €
mo3unuu 0, 3, ... ¥ T.1.

[Torrpo6y¥iTe pasHple KOMOMHAIIMN IIapaMeTPOB BBIPE3KH, MCIIOIb3Ysl HMHTEPAKTUBHYIO 000-
JIOUKy MHTepIiperaTopa Python, T.e. ero KoMaHIHYI0 CTPOKY, UTOOBI Cpa3y BUIETHh Pe3yJIbTar.
[TociteoBaTEIBHOCTH 3aMevaTeIbHbI TeM, YTO OHH JAIOT BO3MOYKHOCTH 00paInarbcsi K Kopre-
KaM, CITUCKaM U CTPOKaM OJHUM U TeM Xe crrocobom!

12.6 MHoXecTBO

MHoskecTBa — 3TO Heynops0oueHHble HAOOPHI IIPOCTHIX 06BeKTOB. OHN HEOOXOIAUMBI TOTHA, KO-
Ifia IpHUCYTCTBHE 0ObeKTa B Habope BaKHee IIOPSAIKA MIJIM TOTO, CKOJIBKO pa3 JaHHBIN 0OBEKT
TaM BCTpEYaeTcs.

Hcrionp3ysa MHOKeCTBA, MOKHO OCYIIECTBJIATh IIPOBEPKY NPUHAMJIEKHOCTH, OIIPeeaTh, IB-
nseTcd IX JaHHOe MHOKECTBO IIOJAMHOKECTBOM IAPYTOr0 MHOKECTBA, HAXOAUTH IIepeceueHns
MHOKECTB U TaK fajee.
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>>> bri = set(['Bpasunua', 'Poccua', 'WHana'l)
>>> 'UHana' in bri

True

>>> 'CWA" in bri

False

>>> bric = bri.copy()

>>> bric.add('Kutaini')

>>> bric.issuperset(bri)

True

>>> bri.remove('Poccusa')

>>> bri & bric # OR bri.intersection(bric)
{'Bpazunua', 'UHauna'}

Kak s3T0 paboTraer:

ITo0T IIpMEpP AOCTATOYHO HAIVIIOEH, TaK KaK MCIIOJb3YE€T OCHOBBI TEOPHH MHO-
JKECTB M3 IIIKOJIPHOTO KypCa MaT€EMATHUKMU.

12.7 Ccbinku

Korma MbI co31aéM 0OBEKT U IIPUCBANBAEM €r0 ITePEMEHHOI, IlepeMeHHast TOJIBKO CCbLIaemcst
Ha OOBEKT, a He MPeCTaBisieT co0oi aToT 06bekT! To ecTh MMsI TepeMEeHHOI YKasbIBaeT Ha
Ty 4acTh IMaMITH KOMIIBIOTEPA, THe XPAHUTCS OOBEKT. ITO HA3BIBAETCS IIPUBI3KOM MMEHU K
00BEKTY.

O6pruHO BaM He cirefyer 06 3TOM 0eCIIOKOUTHCS, OTHAKO eCTh HEKOTOPBIN HEOUeBUIHBIN 3-
($EeKT, 0 KOTOPOM HY>KHO IIOMHUTB:

ITpumep: (coxpanure kax reference.py)

print('MpocToe npuceaunBaHue')
shoplist = ['a6noku', 'maHro', 'mopkoBb', 'GaHaHbl']
mylist = shoplist # mylist - suwb ewé ogHO UMS, yKa3blBawljee Ha TOT Xe 06beKT!

del shoplist[0] # 4 cagenan nepByw MOKYrKy, MNO3TOMYy yAasisilo €€ U3 cruvcka

print('shoplist:', shoplist)

print('mylist:', mylist)

# 0bpaTtuTe BHuMaHue, 4TO u shoplist, u mylist BbIBOAAT OA4WH U TOT Xe CIUCOK

# 6e3 nyHkTa "s6/10K0", nogTBepxgas Tem cambiM, 4TO OHW YyKa3biBawT Ha O4WH OOBEKT.

print('KonupoBaHue npu rnomowmn nOSHOW BbIpe3Ku')
mylist = shoplist[:] # co3gaém konuw nyTém Mo/IHON BHIPEIKU
del mylist[O] # yagasnsaem nepBbii 3/1EMEHT

print('shoplist:', shoplist)
print('mylist:', mylist)
# 06bpaTuTe BHuUMaHWe, 4YTO Ternepb CMUCKU pa3Hble
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BriBopm:

$ python3 reference.py
NMpocToe npucBanBaHue

shoplist: ['maHro', 'mopkoBb', '6GaHaHbl']
mylist: ['maHro', 'mopkoBb', '6GaHaHbl']
KonupoBaHue npu MNOMOWWM MOSIHOW BbIPE3KMU
shoplist: ['maHro', 'mopkoBb', '6GaHaHbl']
mylist: ['mMopkoBb', '6GaHaHbl']

Kaxk sTo paboTaer:
Bosbirast yacth 00bCHEHUSI COOEP)KUTCS B KOMMEHTaPHUSIX.

ITomHHTE, YTO ecIM BaM HY>KHO CHeJIaTh KOIIMIO CITHCKA MU IIOHOOHOI IOCIeo-
BaTEeJIBHOCTH, WJIM APYTOTO CIOKHOTO 00BEeKTa (He TAKOIO IIPOCTOTO 00%eKma, KaK
I{eJI0e YHCIIO), BaM CJIeyeT BOCIIOJIb30BAThCS Ollepaliueil BIpe3Ku. Eciau BbI mpo-
CTO IIPUCBOUTE MMs IIepeMeHHO APYToMYy MMeHH, oba OHU OYAYT ccbuiambes Ha
OJVH U TOT XK€ 00'bEKT, a 3TO MOKeT IIPUBECTH K IIpobOIeMaM, eCIM BbI He OCTOPOK-
HBL.

12.8 Ewé o cTpokax

MsI yiKe meTasbHO 00CYKOaau CTPOKU paHee. YTo ke erré MOKHO O HUX y3HaTh? UTO K, BBI
3HAJIM, HAIIPUMep, UTO CTPOKH TaK)Ke SBIAIOTCS 00BEKTaMU M MMEIOT METOMBI, IIPHU ITOMOIIHU
KOTOPBIX MOKHO JeJIaTh IIPAKTUUECKU BCE: OT IIPOBEPKU YACTU CTPOKU 0 yAAJIeHUsT KPaeBbIX
1po6eoB?

Bce cTpoku, ncmonb3yeMble BAMH B IIpOrpaMMax, SIBISIOTCS oO0bekTaMu Kiacca str. Hekoro-
phle IOJIe3Hble METOIBI 3TOTO Kilacca IIPOAeMOHCTPUPOBAHBI Ha IIpUMepe HipKe. YToOBI ITo-
CMOTPETD BECh CIIMCOK METOAOB, BBIMOIHUTE help(str).

ITpumep: (coxpanure kak str_methods.py)

name = 'Swaroop' # 3T0 0ObLEKT CTPOKU

if name.startswith('Swa'):
print('Ja, cTpoka HadMHaeTcs Ha "Swa"')

if 'a' in name:
print('Ja, oHa copepxuT cTpoky "a"')

if pame.find('war') != -1:
print('fJa, oHa cogepxuT cTpoky "war"')

delimiter = '_* '
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mylist = ['Bpasunua', 'Poccua', 'UHaua', 'Kutan']
print(delimiter.join(mylist))

BreiBon:

$ python3 str_methods.py

Ja, CcTpoKa HayuHaeTcsa Ha "Swa"
Ja, oOHa cofepxuT cTpoky "a"

Ja, oHa cogepxuT cTpoky "war"
Bpa3sunnua_*_Poccua_*_UHaua_*_KuTali

Kak sT0 paboraer:

3mech MBI BUIUM Cpa3y HECKOJIBKO METOAOB CTPOK B AelicTBUH. MeTox startswith cayxur mis
TOTO, YTOOBI OTIPeNeIsITh, HAUMHAETCS JIU CTPOKA C HEKOTOPOI 3alaHHOM rmoacTpoku. Omeparop
in ucmonbp3yeTcs A IPOBEPKHU, ABJIAETCA JIM HEKOTOPAas CTPOKa YacCThIO JAHHOM CTPOKHU.

Mertop find ucnonb3syercd A OIpenesleHUs IO3UINN JaHHOM IIOACTPOKU B CTpOKe; find Bo3-
Bpalaer -1, eciiu IIoACTpoKa He oOHapyskeHa. B kiracce str Takke UMeeTCs OTIUYHBIN METO.
g obbenuHeHns (join)® aeMeHTOB moCIe0BaTEILHOCTH C YKa3aHHOM CTPOKOM B Ka4ecTBe
pasmeInuTeNs MeXAy 3JIeMeHTaMHU, BO3BPAIAIOLINI OOJIBIIYIO CTPOKY, CTEHEPUPOBAHHYIO Ta-
KUM 00pa3oM.

12.9 Pes3iome

M5! geTaJbHO pacCMOTpEIIH PAs3IMYHbIe BCTPOCHHBIE CTPYKTYPhI faHHBIX Python. Stu crpyk-
TYPbI JAaHHBIX OyQyT KpariHe B)KHBI I HAIIMCAHUSA IIPOTPAMM CYIIeCTBEHHOT'O pasMepa.

Temeps, Korga MbI HAKOIIMJIM JOCTATOYHO 0a30BbIX 3HaHUI 0 Python, mamee mocmoTpum, kak
IIPOEKTHPOBATh U ITHCATh HACTOSIIYI0 IIporpamMmy Ha Python.

3 join — amen. «06beMUHATD »(npum.nepes.)
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Pelrtenue 3amau

MbI paccMoTpeny pa3iIuyHbIe YacTH si3blKa Python, u Temeps mocMoTpuM, Kak BCe 3TU YaCTU
paboTaT BMecTe, IIPOEKTUPYS M COCTABJIASA IIPOrpaMMy, KOTOpas Oejiaem YTO-TO IIOJIE3HOE.
Ilesrb COCTOUT B TOM, YTOOBI HAYUNUTHCS ITHCATh CIlleHapuu Ha si3bIke Python camocTositenpHo.

13.1 3apaua

Hepe,u HaMU CTOUT CJI€OYIOIlas 3aJava: Cocmasumpw npozpammy, komopas cozdaém pe3epsHbvle
Konuu e6cex HAWUX 6AiCHblLX gfiaimog.

Xots 3aiaya ¥ IpocTa, HHOOPMAIIUH IBHO HEeJOCTATOYHO, UTOOBI IIPUCTYIIATD K €€ PelIeHHIO0.
Heo6xonuM HEKOTOPBIH JOIIOTHUTEIbHBIN aHanu3. Hanmpumep, kak MbI BeIOepeM, kakue daii-
JIbI He0OXOAMMO KomHupoBaTh? Kax ux XpaHuth? I 0e X XpaHUTH?

ITocne Hapse)kalllero aHajaK3a MBI IIPOEKTHPYEM HaIlly IIporpaMMy. MBI co3gaéM CIIHCOK,
OTIMCBHIBAIOIIMI TO, KaK HaIlla IIporpaMMa JOJDKHA paboTarh. B zaHHOM ciryJae s CO31aJI CIIHCOK
TOTO, KaK s cebe IpeacTaBisio eé paboTy. Korma Bel IpoekTHpyeTe IIporpaMMmy, y BaC MOKET I10-
JIYYUTHCS APYTOI pe3yJIbTaT, IIOCKOJIBbKY KaKIbII UeJIOBEeK IIpeICTaBisAeT cebe 3TO II0-CBOeMY,
TaK UTO 3TO B ITOPsAJKE BEIIleH.

daiiybl ¥ KaTAJIOTH, KOTOPBbIe HEOOXOUMO CKOITMPOBATh, COOMPAIOTCS B CIIHCOK.
PesepBHBIE KOIMU TOJKHBI XPaHUTHCS B OCHOBHOM KaTaJslore pe3epBa.
®arinpl MOMeEIATCA B ZIp-apXHUB.

VMMmeHeM 1Id zip-apXHuBa CIYKHUT TeKyIllas AaTa U BpeMsl.

MR

BynmeM uCIIonp30BaTh CTAHAAPTHYI0 KOMaHAY Z1ip, MMEIOIYI0Cs II0 YMOJIUAaHHIO B TII060M
crargapTHoM auctpubyruse GNU/Linux. ITonp3oBareru Windows MOTYyT ycTaHOBUTE €€
co crpauuiel mpoekta GnuWin32 u gobaButh “C:\Program Files\GnuWin32\bin” k cu-
CTeMHOI ITlepeMeHHOH okpyxeHus PATH, ananoruuHo ToMy, Kak MBI 3TO desranru I ca-
MOIt KoMaHIs! python”. O6paTuTe BHUMAaHUE, UTO IJIsk TOTO MOMOMAET JIF06ast KOMaH/Ia
apXWUBallUY, eCIN y Heé ecTh MHTepdeiic KOMaHIHOM CTPOKH, YTOOBI el MOXKHO OBLIO
IepeaBaTh apTyMEHTHI U3 HAIIIETO CIieHapHsl.
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13.2 PeweHue

Kax TospKO IpoeKT ImporpaMMeI Gosiee-MeHee YCTOSIICS, MOKHO IIPUCTYIATh K HaITHCAHUIO KO-
Ia, KOTOPBII U OyOeT SBIATHCS pealn3ariueri Hallero perieHusl.

Coxpanure Kak backup_verl.py

import os
import time

# 1. Qakinbl n Katasoru, KOTOpble HEo6Xo4MMO CKOMWPOBAaTb, COOMPaTCS B CMUCOK.
source = ['"C:\\My Documents"', 'C:\\Code']

# 3ameTbTe, 4UTO A4/11 UMEH, cogepxalmx npobesibl, HeobXxo4uMO UCIO/Ib30BaTb

# [BOVIHbIe KaBbl4YKW BHYTPU CTPOKMW.

# 2. Pe3epBHble KOMuUW LOJIXHbI XPaHUTbCA B OCHOBHOM KaTtasiore pesepsa.
target_dir = 'E:\\Backup' # logcTtaBbTe TOT nyTb, KOTOPhIi Bbl OyAeTe UC0/1b30BaTh.

# 3. ®ali/ibl noMewanTcsd B Zip-apxuB.
# 4. VWmeHem A/ zZip-apxuBa C/AYXUT Tekylas gara v Bpems.
target = target_dir + os.sep + time.strftime('%Y%m%d%H%M%S"') + '.zip'

# 5. Wcnonb3yem KomaHgy "zip" [nsa nomeweHus ¢ansioB B zip-apxuB
zip_command = "zip -qr {0} {1}".format(target, ' '.join(source))

# 3anyckaem co3faHue pe3epBHON KOoMuu
if os.system(zip_command) == 0:

print('Pe3epBHas Konusa ycnewHo co3faHa B', target)
else:

print('Co3gaHune pezepBHOW Konum HE YAANOCL')

BriBopm:

$ python3 backup_verl.py
Pe3epBHaa kKonua ycnewHo co3pgaHa B E:\\Backup\\20080702185040.zip

Temepp HAaCTyIIaeT CTAAUs TECTUPOBAHUS, KOTJa MbI IIPOBEPsieM, IIPABUIIBHO I paboTaeT Ha-
11a mporpaMma. Ecitu oHa paboTaer He Tak, Kak 0)KHAAIOCh, HAM IIPUAETCS 3aHATHCS €€ OTIak-
KOI1 (meGarom)’, T.e. ycTpaHeHneM 6aros (OIIUGOK) B IIPOTPaMMe.

Ecnu mpuBenéHHas BhIllle IIporpaMMa y Bac He 3apaboTaeT, JOIUIIINUTe print (zip_command)
IIpAMO IIepe] BBI30BOM 0S.system m samyctute mporpammy. Ilocime aToro ckommupyiite BbI-
Be[leHHYI0 KOMaHAy  zip_command” u BcTaBbTe €€ B KOMAaHIHYIO CTPOKY, YTOOBI IIPOBEPUTH,
paboraeT 1 OHa KOppeKTHO caMa 110 cebe. Ecotm oHa He cpabaThIBaeT, IIpoOBepbTe CIIPABKY IIO

! debug — mpuMeHUTETHHO K KOMITBIOTEPHBIM MTPOTPaMMaM 0603HaYaeT OTIaIKy (OGHAPYKeHUE U yCTpaHeHUe
omru6OoK, KOTOpbIe IIPU STOM IIPUHITO HAa3bIBAaTh «bug», T.e. «KyK»). I1o Bcel BUTUMOCTH, 3TO OepET CBOE HAUAIO
¢ Ipolenypbl U3THAHH HACEKOMBIX U3 cxeM Oosbiiux 9BM, xoTsa caMmo moHATHE «bug» B CMBIC/IEe MaJeHbKOM
HEWCIIPABHOCTU BCTpevaeTcss U B GoJlee paHHEN JUTeparype, HAIpuMep, B 3anucsax Tomaca dnucona 1878 rona.
(npum. nepes.)
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KOMaH[e “zip”, 4T00ObI BBISICHUTD, B UéM MOKeET ObITh 1pobiema. Eciiu KoMaHaa yCIIeHo BbI-
TIOJTHsIETCS, IIPOBEphTE, COBIIaaeT JIU Bala IporpamMma Ha Python B TounocT ¢ mporpamMmoit,
IpUBEAEHHON BBILIIE.

Kaxk sTo pabraer:
BbI 3aMeTHIN, KaK MBI IIPEBPATHIIN HAIIl NPoeKm B KOO IIAT 3a IIIarOM.

MgI KcIonb30BaIM MOAYJIU OS U time, IpeaBapUTEIbHO MMIIOPTHUPOBaB ux. [lamee
MBI yKasaiau Qaiiyibl U KATAJIOTU [JIs1 PE3€PBHOTO KOIIMPOBAHUS B CIIMCKe Source’.
Kartanmor HasHaueHU — 3TO KaTaJoT, B KOTOPOM MBI COXpaHdeM BCe pe3epBHBIE KO-
I, U OH yKa3bIBaeTcs B IlepeMeHHOM target_dir. iMeHeM zip-apxuBa, KOTOPBIHI
MBI co37aéM, OyIeT TeKylas qaTa U BpeMs, KOTOpble TeHEePUPYIOTCS IIPHU ITOMOIIU
¢yskuu time.strftime(). Y Hero 6ymer paciiupeHue . zip, 1 XpaHUTHCS OH Oy-
IeT B Katajore target_dir.

O6paruTe BHUMaHUe Ha YIIOTpeOIeHIe ITIepeMEeHHOM 0S . SEp — OHA COIEPIKUT pas-
OeJIUTeNb IyTH [JIs KOHKPETHOI OIepallMOHHOM CHCTEMBI, T.e. OH Oymer '/' B
GNU/Linux 1 Unix®, '\\'' B Windows u ' : ' B Mac OS. Mcmoxp30BaHIe 0S . Sep BMe-
CTO 3THX CHMBOJIOB HAIIPSIMYIO JejlaeT IporpaMMy IIepeHOCUMOM, U OHA CMOKET
paboTaTh Ha BCeX 3TUX OIEPAI[OHHBIX CUCTeMaX.

Oynkuua time.strftime() mpuHHMaeT B KadyecTBe apryMeHTa (popMaT BBIBOOA
BpeMeHH, HallpuMep, TAKOH, KaK MbI yKa3alHu B IIporpaMme Bolire. Cumsoir ¢op-
mara %Y 6y;[eT 3aMeIéH roaoM u crojtetueM. CUMBOJ %M 6yJ1eT 3aMelleéH MecsIIeM
B opMme ymcia oT 01 g0 12, u Tak ganee. [IoJHBIN CITMCOK TaKUX CUMBOJIOB ¢op-
MaTa MO)KHO HAa¥TH B cripaBouHMKe 110 Python.

ViMs KoHeuHOTO Zip-¢ariiza Mbl CO30aéM IIPU ITOMOIIIN OIlepaTopa, KOTOPBINA coedu-
Hslem CTPOKH, T.e. 00beTUHSIET ABe CTPOKU U BO3BpalllaeT HOBYI. [lociie 3T0r0 MbI
co37aéM CTPOKY zip_command, KoTopasi COIep>KUT KOMaHy, KOTOPYI0 MBI HaMepe-
HbI BBITTOTHUTH. [IpoBepuTh, paboTaeTr U 3Ta KOMaHIa, MOXKHO 3aIlyCTUB €€ OT-
IenbHO B KOMaHIHOM 06orouke (Tepmunan B GNU/Linux uau KoMaHOgHAs CTPOKA
DOS).

KomaHupa zip, KOTOpyI0 MBI HCITOJIB3yeM, IMeeT HeKOTOphIe mapaMeTpsl. Ilapamerp
“-q” ucmonp3yercs Ui yKasaHWs, UTO KOMaHMa JOJDKHA cpaborars tuxo’. Ilapa-
Metp “-r” 0603HaYaeT, UTO KOMaHAa apXUBal[UN JODKHA paboTaTh peKypCUBHO’
IUIS KaTaJIoToB, T.e. JOJDKHA BKIIOUATh BCe IIOAKAaTaNoru U ¢arinsl. Oba mapamerpa
o0beMHEHBI ¥ YKa3aHBI B KPaTKOM opMme “-qr”. 3a rmapamMerpamMy CIeayeT UMs
CO3/1aBaeMOTO Zip-apX1Ba, 3a KOTOPBIM YKa3bIBAaeTCs CIIMCOK (aiijIoB M KaTaJIOTOB
1T pe3epBHOTO KOITMPOBAaHUA. MBI IIpeBpaliaeM CIIICOK SOUr Ce B CTPOKY, UCIIOJIb-
3ys y>Ke 3HAaKOMBIM HaM MeTof join.

2 source — aHa/l. < ACTOUHHK» (Npum.nepes.)

3 Tlon cmoom «Unix» 3[ech TIOAPa3yMeBaloTCs BCe OMEPAITUOHHBIE CHCTEMBI, TOCTPOEHHbIE TI0 MPUHIIUIIAM
OC Unix, a He TOJIbKO 0Ha caMa 110 cebe. [IprpMepamMu TaKUX OTIEPAIlMOHHBIX CUCTEM SBJISAIOTCS BCE TUCTPUOYTUBBI
GNU/Linux, cemeiicreo OC *BSD, Android, Solaris u T.1. (npum.nepes.)

* quietly — awmern. «tuxo» (npum.nepes.)

S recursive — aHa. «peKypCUBHO» (npum.nepes.)
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3areM Mbl, HAKOHEII, 6biN0THAeM KOMaHY IIpU ITOMOINM QyHKIIHHU 0S . system, Ko-
TOpas 3aIlycKaeT KOMaHIy TaK, Kak OyaTo OHa ObLTa 3aIlyliieHa U3 CUcmembl, T.e. U3
KoMaHHOM o6osouku. OHa BO3BpallaeT 0, eCTu KOMaH/a BBIIIOJIHEHA YCIIEITHO, B
IIPOTHBHOM CJIy4yae OHa BO3BpalllaeT KOJ OLUINOKHU.

B saBucuMocTu ot BBIBOOA KOMaHAObI, MbI II€HaTa€M COOTBETCTBYIOIIIEE COO6H.I€HI/I€
0 TOM, YCII€IIIHbIM OBLIO CO3daHUu€ pE3EPBHBIX KOIIUM MJIH HeT.

Bot 1 BC€, MBI CO3aIIH CIIeHAPHI I COXPAaHEHUS pe3ePBHBIX KOITMH HAIITUX BaXK-
HBIX (pariios!

3amMmeuanue i nmonb3osareineii Windows

Bmecro ympasidmoolnel IOCIeOOBATEIbHOCTH I o6paTH01?1 HAKJIOHHOM YepThl MOTYT
HCIIOJIb30BAThCI «ChIPBIE »0 cTpoku. Hampumep, MOXHO mHcaThb “C:\\Documents” wumu
« 1 1 » o <« 1 1 »

r'C:\Documents'”. OgHako, He ucrionbzyure 'C:\Documents'’, Tak KaK B 9TOM CJIy4yae OKa-
JKETCs, 4TO BBI IIBITACTECH IIPUMEHUTD HEU3BECTHYIO YIIPABIAIOIIYIO IIOCIEI0BATEIBHOCTD \D.

Tereps, Korma y Hac ecTb pabOUHIl ClIeHAPUIT pe3ePBHOTO KOIIMPOBAHUS, MbI MOKEM HCIIOJIb-
30BaTh €ro I co3AaHus Kommui Hamux Qaios. Ilomp3oBatenam GNU/Linux u Unix peko-
MEHIyeTCs CAeNaTh 3TOT IIPOrPAaMMHBIN (aMI UCNOIHUMbIM, YTOOBI UMETh BO3MOXKHOCTD 3a-
IIyCKaTh ero B JII000e BpeMs M3 J00ro MecTa. ITO Ha3bIBAETCS OMEPAIIMOHHOM ($a30il WiIu
pa3sBEépTHIBAaHHEM IIPOTPAMMBL.

[Iporpamma, mpuBeéHHAs BhIIIIEe, paboTaeT KOPPEKTHO, HO (0OBIYHO) IIOHAYATY IIPOrPaMMBbI He
paboTarT Tak, Kak BbI TOro oxupaere. [[pobaeMbl MOTYT BOSHHKATh BCJIEACTBHE HEIIPAaBUIIb-
HOTO IIPOEKTHPOBAHUs IIPOTPAMMBI, HOIYI[eHHs OLIMOKHU IpU Habope IIPOTPaMMHOIO KoAa
U T.O. B Takux cirydasgx IpUXOAUTCA BO3BpAIIAThCA K CTAANUM IIPOEKTUPOBAHUA UIH OTIANKHU
IIPOTPaMMBL.

13.3 BTopas Bepcus

[TepBast Bepcusi Haliero ciieHapus paboraet. Tem He MeHee, eT0 MOYKHO YJIYUILIUTD TaK, UTOOBI
ObLT0 yooOHee IT0Ih30BaThCs B IIOBCEJHEBHON padoTe. ITO HA3BIBAETCS CTAAHEN TTONIEPIKKIU
IIPOTPaMMBL.

OpHO M3 ynydIlleHuM, IIOKasaBlleecss MHE IIOJE3HBIM, — 3TO JYUYIIMI MEeXaHM3M HMMEeHOBa-
HUsA (alIoB: UCIIOIb30BaHHUE 6peMeHl B KauecTBe UMeHHU (aiiia, COXpaHAIIIerocs B KaTaJor
C TeKyIIlel JaTON B KaueCTBe NMEHH, KOTOPBIN B CBOIO OUepe/lb, PACIIOJIOKEeH B TJITAaBHOM KaTa-
JIore 171 XpaHEeHUs pe3epBHBIX Konuii. [lepBoe TOCTOMHCTBO 3TOTO COCTOMUT B TOM, UTO KOITMH
XPpaHATCA B MepapXUuecKoN CTPYKType, KOTOpOIl jJerde ynpasidaTh. Bropoe qoCTOMHCTBO — B
TOM, UTO MMeHa (aiioB HaMHOTO Kopode. TpeTbe JOCTOMHCTBO COCTOMUT B TOM, UTO II0 HMMe-
HaM KaTaJOTOB MO>KHO JIETKO OIIPEJeJINTh, B KaKHe JHH CO3JaBaJIMCh Pe3€PBHBIE KOIIMH, TaK
KaK KaTaJIoT CO3[aéTcs TOJBKO B CIydyae pe3epBHOTO KOIIMPOBAHKSA JaHHBIX B 3TOT JI€Hb.

CoxpaHure Kak backup_ver2.py:

% raw — ames. «chIpoii», «HeOOGPaGOTAHHDII» (NpuUM.nepes)
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import os
import time

# 1. Qakinibl n Katasoru, KOTOpble HEeo6Xo4AuMMO CKOMWPOBAaTb, COOMPaTCs B CIMUCOK.
source = ['"C:\\My Documents"', 'C:\\Code']

# 3ameTbTe, UTO A4/11 UMEH, cogepxalmx npobesibl, HeobXo4uMO UCMO/Ib30BaTb

# [BOVIHbIE KaBbldYKW BHYTPU CTPOKMW.

# 2. Pe3epBHble KOMUW [OJIXHb XPaHUTbCA B OCHOBHOM KaTasiore pesepsa.
target_dir = 'E:\\Backup' # logctaBbTe TOT nyTb, KOTOPhIi Bbl OyAeTe UCN0/1b30BaTh.

# 3. ®ali/ibl MnoMewanTcsa B ZIp-apXuB.

# 4. Tekywasa gata C/YyXUT UMeHeM rogkatasiora B OCHOBHOM KaTtaJsore
today = target_dir + os.sep + time.strftime( '%Y%m%d')

# TeKkyuee BpeMmsi C/AYXUT UMEHeM Zip-apxusa

now = time.strftime( '%H%M%S ")

# Co3pgaém kartaszsior, ec/vm ero euwé HeTt

if not os.path.exists(today):
os.mkdir(today) # co3gaHue kaTtasiora

print('KaTtanor ycnewHo co3gaH', today)

# Wmsa zip-galina
target = today + os.sep + now + '.zip'

# 5. Wcnonb3yem komaHgy "zip" gna nomeiweHus ¢ansios B zip-apxXuB
zip_command = "zip -qr {0} {1}".format(target, ' '.join(source))

# 3anyckaem co3gaHue pe3epBHON Konuu
if os.system(zip_command) ==

print('Pe3epBHas konma ycnewHo co3jaHa B', target)
else:

print('Co3gaHue pesepBHoOi konuum HE YIAJIOCb')

BriBopm:

$ python3 backup_ver2.py
KaTanor ycnewHo co3gaH E:\\Backup\\20080702
Pe3epBHaa konua ycnewHo co3gaHa B E:\\Backup\\20080702\\202311.zip

$ python3 backup_ver2.py
Pe3epBHasa Konusa ycnewHo co3gaHa B E:\\Backup\\20080702\\202325.zip

Kaxk sTo paboTaer:

Bospiias yacte mporpaMMBbl OCTajlach IpeskHer. PasHuIa B ToM, YTO Telepb MBI
IIpoBepsieM, CYIIeCTBYeT JIU KaTaJIOT C UMEeHeM, COOTBETCTBYIOIIEeM TeKYyIIeH Jare,
BHYTPH TIJIaBHOTO KaTajora AJIs XpaHeHHs pe3epBHBIX KOIIui. [[JIsg 3TOro MBI HC-
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rmonb3yeM (QyHKIHUIO 0S.path.exists. Ecau oH He cyIecTByeT, MBI CO30aéM €ro
¢yHKIIHeH 0s.mkdir.

13.4 TpeTbs Bepcus

Bropas Bepcus ysxe yqo6Hee i1 paboThI ¢ 60JIBIIHM KOJIMYECTBOM pe3epBHBIX Konuii. C apy-
To¥i CTOPOHBI, KOTla UX MHOT'0, CTAHOBUTCS TPyQHO OTIMYHUTD, KaKasd KoItud 1id dyero. Hampu-
Mep, MBI MOTJIM BHECTHU 3HAUUTEJIbHbIE N3MEeHEHHUs B KaKyI0-TO IIPOTpaMMy MJIM IIpe3eHTa-
LU0, U TEIIepb XOTUM YKa3aThb CyTh 3TUX HU3MEHEHU B UMEHH zip-apXuBa. ITOTO JETKO MOKHO
OOCTHYb J0o0OaBIeHHEM II0JIb30BATEIHCKOTO KOMMEHTapHs K UMeHH zip-apXuBa.

IMpumeganune: Ciemyolas IporpaMma He paboTaeT, TaK UTO He IIepe;KUBaliTe, IIPOCTO IIPO-
CIeqyHTe 110 HEM, TaK KaK B HEM CONEPKUTCS YPOK.

Coxpanure Kak backup_ver3.py

import os
import time

# 1. dakinel u Katasoru, KOTOpPble HEeob6xoAuMo CKOMWPOBATb, COOMPawTCsi B CIMUCOK.
source = ['"C:\\My Documents"', 'C:\\Code']

# 3ameTbTe, UTO A4/11 UMEH, cogepxalmx npobesibi, HeobXo[uMo MCOo/1b30BaTb

# [ABOJHbIe KaBbl4KW BHYTPU CTPOKU.

# 2. Pe3epBHble KOMUW [OJIXHbI XPaHUTbCS B OCHOBHOM KaTaslore pesepsa.
target_dir = 'E:\\Backup' # flogctaBbTe TOT MyTb, KOTOPbIi Bbl b6ygeTe UCMNO/Ib30BaTh.

# 3. ®ali/ibl NoMewanTcs B Zip-apXuB.

# 4. TeKkywas garta CAYXUT UMEHeM rogkartasiora B OCHOBHOM KaTtasore
today = target_dir + os.sep + time.strftime('%Y%m%d')

# Tekywee BpeMsi C/AYXUT UMEHEM Zip-apxuBa

now = time.strftime('%H%M%S")

# 3anpaivBaeM KOMMeHTapwuii nosib3oBaTesis 4711 UMEHU ¢aiina
comment = input('BBegnte KoMMeHTapun --> ")

if len(comment) == 0: # npoBepsem, BBeAEH /1N KOMMEHTapuii
target = today + os.sep + now + '.zip'
else:
target = today + os.sep + now + '_' +
comment.replace(' ', '_') + '.zip'

# Co3gaém kartasior, ec/im ero eué Het

if not os.path.exists(today):
os.mkdir(today) # cosgaHue KkaTasiora

print('Kartanor ycnewHo co3gaH', today)
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# 5. Wcnonb3yem komaHgy "zip" gna nomeweHus ¢anisios B zip-apxuvB
zip_command = "zip -qr {0} {1}".format(target, ' '.join(source))

# 3anyckaem co3gaHue pe3epBHON KOomnuu
if os.system(zip_command) ==

print( 'Pe3epBHas kKonusa ycnewHo co3gaHa B', target)
else:

print('Co3gaHne pe3epBHO Konuu HE YJAJIOCb')

BreiBon;

$ python3 backup_ver3.py
File "backup_ver3.py", line 25

target = today + os.sep + now + '_' +
N

SyntaxError: invalid syntax

Kak sTo (He) paboraer:

dma npoepamma e pabomaem! Python coobiriaer 06 o6HapyKeHUU OIIHOKU CHH-
TaKCHCa, YTO 03HAYAET, UTO CLIeHapHUIL He YIOBIETBOPSET CTPYKTyPe, KOTOPYIO OXKH-
naet yBumetsb Python. Korga Python Beimaér coobuienue 06 orrnbke, OH TakKe yKa-
3bpIBaeT HaM Ha MeCTO OIIMOKH. Tak 4TO MbI HAUMHAEM 0MJIA0KY IIPOIPaMMBI C 3TOM
CTPOKH.

ITpu BHUMAaTEIPHOM PacCMOTPEHHUHU, MbI BUJUM, YTO OJHA JIOTHYECKasi CTPOKa ObI-
Ja pasbura Ha ABe (PU3NUECKHe CTPOKHU, HO MBI He yKas3alH, YTO 3TU IBe PU3H-
YyecKHe CTPOKH fBJAIOTCA YacThio ogHoM. Ha mese sxe Python mpocro o6Hapyskut
oIepaTop CIoKeHHs (+) 6e3 COOTBETCTBYIOIIErO OIlepaHJa B TOH Ke JIOTHYECKOM
CTPOKe, a II09TOMY He 3HaeT, Kak IpofossKaTh. [JoMHUTE, UTO MBI MOKEM yKas3aTh,
YTO JIOTHYecKas CTPOKa IIpooJrKaeTcs Ha cileayoleil Gu3ndeckoil Ipu ITOMOIIHI
00paTHO HAaKIIOHHOM YepTHI B KOHIle PU3UYECKOH CTPOKH. BHecéM sT0 Hcmpasie-
HHe B Hally Iporpammy. Koppekmus mporpaMmsbl pu 0OHapy)>KeHHUH OIIHOOK U
HA3bIBAETCS OTIIAIIKOI .

13.5 YeTBéEpTan Bepcus

Coxpanure Kak backup_ver4.py

import os
import time

# 1. dakinel n Katasoru, KOTOpPble HEo6XoAuMMO CKOMWPOBAaTb, COOMPaTCsi B CIMUCOK.
source = ['"C:\\My Documents"', 'C:\\Code']
# 3ameTbTe, UTO A4/11 UMEH, cogepxalux npobesibi, HeobXo4uMO MCMO/1b30BaTb

7 bug fixing - ycTpaHeHUe «6aroB», UCTIpaBieHue OmMUGOK (npum.nepes)

13.5. YeTrBépTasn Bepcus

97



A Byte of Python (Russian), Bepcusa 2.01

# [BOJiHbIe KaBblYKW BHYTPU CTPOKU.

# 2. Pe3epBHble KOMUU [OJ/IXHbI XPaHWTbCA B OCHOBHOM KaTtaslore pes3epsa.
target_dir = 'E:\\Backup' # flogcTtaBbTe TOT [yTb, KOTOpPhI Bbl b6yAeTe UCMNO/1b30BaTh.

# 3. Qalinbl riomewawTcs B ZIip-apXuB.

# 4. Tekywasa garta C/AYyXUT UMEHeM rojgkatasiora B OCHOBHOM KaTtaJsore
today = target_dir + os.sep + time.strftime('%Y%m%d')

# TeKylee BpeMsi C/AYXUT UMEHeM Zip-apxuBa

now = time.strftime('%H%M%S')

# 3anpalmBaeMm KOMMEHTapuii Mo/ib30BaTe/iA A/19 UMeHu ¢arnia
comment = input('BBeanTte KOMMeHTapuin --> ")

if len(comment) == 0: # npoBepsiemM, BBEAEH /1N KOMMEHTapuii
target = today + os.sep + now + '.zip'
else:
target = today + os.sep + now + '_' + \
comment.replace(' ', '_') + '.zip'

# Co3pgaém karasior, ec/im ero eué Het

if not os.path.exists(today):
os.mkdir(today) # cosgaHue kartasiora

print('KaTanor ycnewHo co3gaH', today)

# 5. Wcnonb3yem komaHgy "zip" gna nomelweHus ¢ansios B zZip-apXuB
zip_command = "zip -qr {0} {1}".format(target, ' '.join(source))

# 3anyckaem co3gaHue pel3epBHON Komnuu
if os.system(zip_command) == 0:

print('Pe3epBHas kKonuga ycnewHo co3gaHa B', target)
else:

print('Co3pgaHvne pe3epBHO Konuu HE YJAJIOCb')

BreiBon;:

$ python3 backup_ver4.py
BeBeanTte KommeHTapuii --> added new examples
Pe3epBHaa konusa ycnewHo co3gaHa B E:\Backup\20080702\202836_added_new_examples.zip

$ python3 backup_ver4.py
BBegute KOMMeEHTapuidi -->
Pe3epBHaa kKonua ycnewHo co3pgaHa B E:\Backup\20080702\202839.zip

Kak s3To paboTtaer:

Temeps sTa mporpamma paboraet! [laBaiiTe IPOCMOTPHUM BCe YIyUIIeHUs, CeTaH-
HBle HaMHU 11 Bepcuu 3. MBI 3amlpalliiBaeM IMOJIb30BaTeIbCKUN KOMMeEHTapHUI
Ipu oMoy QyHKIIUU input, a 3aTeM IpoBepsieM, BBEN JIU IIOJIb30BATEIb UTO-
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nubo, onpenenss NIMHY BBeJEHHOM cTpoku (QyHKInel len. Eciu monbp3oBaTensb
IIpocTo Ha)kas ENTER, He BBOAS HUKAKOTO TeKCTa (MOKeT OBITh, 3TO OBLIO peryJsip-
HOe CO3[aHue Pe3epBHOI KOMUY, I HUKAKUX 0COOBIX M3MEHEHUI BHECEHO He
OBLI0), MBI IIPOOJDKAEM TaK )Ke, KaK AeJTaId 10 CUX II0P.

Ecou sxe KoMMeHTapuii 6bUT BBeJEH, OH H00aBiIsAeTCA K MMEHU Zip-apXUBa IIepes
pacuiupenueM .zip. O6paTure BHUMaHUe, UTO MBI 3aMeHAeM IIpoOeIIbl B KOMMEH-
TapUH MOTUEPKUBAHUAMHU: YIIPABIATH arramu 6e3 mpo6esioB B UMeHaX HaMHOTO
JIeryue.

13.6 lononHuTenbHblEe yCOBEPLWIEHCTBOBaHNA

YerBépTasi Bepcusl — BIIOJHE YJOBIETBOPHUTENbHBIN pabOuMil CLeHAPHUI Uil GOJIBIIMHCTBA
II0JTh30BaTeNI€el, OMHAKO HeT IIPefesIoB coBepiIeHcTBa. Hampumep, B mporpaMmy MOKHO go6a-
BUTDH YPOBEHb N00poOHOCMU® BHIBOJA, YTOOBI TP yKa3aHUH ITapaMeTpa -V~ OHa CTAHOBUJIACH
foJiee «pasTOBOPUHBOM».

Emé omHUM BO3MOKHBIM yJIydllleHHeM OblIa 6bI BO3MO)XKHOCTD II€peiaBaTh CIeHapUIO IPY-
rye (aiiypl ¥ KaTaJOTH IIPAMO B KOMaHIHOM CTPOKe. ITH MMeHa MOXKHO IT0JyJaTh U3 CITHCKA
sys.argv u qo0OaBJsATh K HAIlleMy CIIHCKYy SOUrce IpH IOMOIIM MeTona extend kiacca list.

Hawnbosee BaKHBIM yCOBEpIIIEHCTBOBaHHEM ObLIO OBl IIpeKpallleHHe HCIIOIb30BaAHMUS
0s.system A cOo3maHMUA AapXWMBOB, a IIPUMEHEHHE BMECTO HETO BCTPOEHHBIX MOAOYJEH
zipfile nnu tarfile. OHU SBIAIOTCS YaCTHIO CTAHAAPTHOI OMOIMOTEKH, IIO3TOMY BCETa I0-
CTYITHBI JJIS1 MCIIOJIh30BaHUs 6e3 3aBHCHUMOCTH OT BHEIIIHE! IIPOrpaMMBbl zip Ha KOMIIBIOTEpe.

B HpI/IBeIIéHHLIX IIpMepax Mbl MCIIOJIb30BaIU crocob ¢ 0s. system miid co3maHusa PE3EPBHDBIX
KOIIHM MCKJIIOUUTEJIFHO B IIeJarOTUYeCKUX IIeJIIX, 4TOOBI IIpUMEp OBLI AOCTATOYHO IIPOCT OJIA
MOHMMAaHUS JTI00BIM YuUTaTEJIEM, HO JOCTATOUYHO pe€aI€H OJIs TOTO, 4TOOBI AeJaThb YTO-TO II0JIE3-
HOE.

[Tormpo6y¥iTe HamucaTh IATYI0 BEPCHIO C MCIIOIb30BaHMeM Momayid zipfile BMecTo BBI3OBa
0s.system.

13.7 MNpouecc pa3paboTkn nporpaMmHoro obecneue-
HUA

B niponiecce cosmanusa mporpaMMBbl Mbl IIPOIIIN Yepe3 HECKOJIBKO CTaAUM. ITU CTaAMU MOKHO
CBECTU IIPUMEPHO B TAKOM CIIMCOK:

« Yro (AHamus)

+ Kax (IIpoextupoBaHue)

8 verbosity — anen. « MHOTOCTIOBHOCTD». [[pUMEHUTETHHO K KOMITBIOTEPHBIM IIPOTpaMMaM 0603HAUAET CTeTleHb
TOAPOGHOCTH BBHIBOAMMBIX IIPOTPAMMOI COOGIIEHUIT, T.€. CTEIleHb «PasTOBOPYMBOCTU» IIporpammsl. Orciona u
Ha3BaHMe 3TOT0 mapamerpa (npum.nepes)
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Cosmanue (Peamusarus)

Tectuposanue (TectupoBanue u Otiagka)

Vcnonp3oBanue (PazpéprriBanue u OmiepupoBaHue)

[Tognepskka (YcoBepiieHCTBOBaHIIE)

ITponenypa, KOTOpy MBI IIPOLLIX IIPU HAIIMCAHUU CIl€HApHUA CO3MaHHUA Pe3€PBHBIX KOIIHUN
peKoMeHAyeTcsa M i Apyrux mporpamm: IIpoBenure aHanus U npoektupoBaHue. Haunure
peannsanuio ¢ mpocreniieil sepcun. Ilporectupyiite u ornanpTe €€. [lomonp3syirecsh €10, 4TO-
Ob1 yOemquThCs, UTO OHa paboTaeT, Kak oxupaanoch. [locie aroro mobasisiite r00ble HEOOXO-
IuMble QyHKUMH, IToBTOPssA UKI «Co3manue — TectupoBanue — Mcmosb3oBaHHe» CTOJIBKO
pas, ckoabko notpebyercs. [lomauTe, [IporpaMMBsI BRIPAIIIUBAIOTCS, a HE CTPOSTCSL.

13.8 Pes3iome

Mb1 yBueIH, KaK CO3JaBaTh CBOU COOCTBEHHBbIE IIporpaMMbl/citeHapuu Ha Python, a Taxxke
pas3IuyHble CTAAUU HamucaHUs mporpamMM. Ha maHHOM sTame BaM OyfeT IOJe3HO CO3IATh
COOCTBEHHYIO IIPOTPaMMY II0 TAKOMY PeILIeNTY, KaK MBI 3TO JieJIaT! B HACTOSIIEH IJIaBe, UTOOBI
Jydlilie IPUBBIKHYTH K Python, paBHO Kak U K pellleHHUI0 3aay.

Hanee MpI 06CyIUM 00BEKTHO-OPHEHTHPOBAaHHOE IIPOTPAaMMHUPOBAHHUE.
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O0BEKTHO-OPHUEHTUPOBAHHOE
IIporpaMMUPOBaHUE

Jlo cux mop HalIM IPOTPaMMBbI COCTOSIIN U3 (PYHKIIUH, T.e. OJIOKOB BBIPQ)KEHHIT, KOTOpPBIE Ma-
HUITyJTUPYIOT JaHHBIMHU. 9TO HA3BIBAETCS NPOYedypHO-OPUEHMUPOSAHHBIM CTHIIEM IIPOTpPaM-
MmupoBaHus. CyliecTByeT M APYTOM CIIOCO0 OpraHM3aI[U¥M IPOrpaMM: OOBEeJUHATH JaHHBIE
1 (PyHKIIMOHAJI BHYTPH HEKOero o0beKTa. ITO Ha3bIBAECTCS 005eKMHO-0pUeHMUPOSAHHOT T1apa-
OUTMOI IIPOTrPaMMHUPOBAHUS. B 60IBIINHCTBE CIy4yaeB MOKHO OTPAHUUIUTHCS IIPOIe Ny PHBIM
IIpOrpaMMUpPOBAaHHEM, & IIPU HAITMCAHUH OOJIBIIION IIPOTPAMMBI HITH €CJIH PellleHue KOHKPeT-
HOI 3aJJa4¥ TOTO TpeOyeT, MO>KHO IIEPeXOAUTh K TEXHUKaM 00'beKTHO-OpHEeHTHPOBAHHOTO ITPO-
rpaMMHUPOBaHUA.

JIBa OCHOBHBIX acCITeKTa 06'beKTHO-OPUEHTUPOBAHHOTO IIPOTrPAMMHUPOBAHUS — KIACCHI U 00BEK-
T61. Kimacc co3maér HOBBIM mun, a 00BEKTHI SBISIOTCS IK3EMNIIPAMU KiIacca. AHAIOTUYHO, KO-
I/1a MBI TOBOPUM O «II€pEMEHHBIX TUIIA 1Nt », 9TO 03HAYAET, UTO IIepeMeHHbIE, KOTOPbIE XPAHST
LIeJIOUHCIIeHHbIe 3HAUEHUs, SIBISIOTCS 9K3eMILTIpaMu (06beKTaMu) Kiracca int.

3ameuaHue I ITPpOTrpaMMMCTOB Ha CTATHUYE€CKHX SA3bIKaX

O6paruTte BHHMaHUe, UTO AaKe I[eJIble YKCJIA PACCMATPUBAIOTCS KaK 00BeKTHI (kiacca int),
B omtmune ot C++ u Java (mo Bepcuu 1.5), The Iiejible YKCIA SBIAIOTCI mpuMuruBamu. Cum.
help(int) mis 6ojee MeTAJIBHOTO OMHMCAHUs 3TOTO Kiacca. [Iporpammuctst Ha C# u Java 1.5
MOTYT 3aMETUTDb CXOICTBO C KOHIEIIIMEeN YNaKO6KU U pacnakoekul.

OObeKThI MOTYT XpPaHUTH JaHHBIE B OOBIUHBIX IIepeMEHHBIX, KOTOpbIe NnpuHaodaexam oobek-
ty. [lepeMeHHbBIe, TpUHAIIEKAIIIHE O0BEKTY MU KIACCY, Ha3bIBAIOT MOIAMMU. OOBEKTHI MOTYT
TakKe 00sagaTh QyHKIIMOHAJIOM, T.e. UMeTh QYHKIIUH, npuHadieiaujue Kiaccy. Takne PyHK-
LMY IIPUHATO Ha3bIBaTh METOAAMH Kilacca. ITa TEPMUHOJIOTHS Ba)KHA, TaK KaK OHA IIOMOTaeT
HaM OTJIMYATh He3aBHCHMbIe PYHKIIUY U IIepeMeHHbIe OT TeX, UTO IIPUHAJIe)KAT KIacCy WIU
00bexTy. Bcé BMecTe (II0JIs1 1 METOMBI) IPUHSITO HA3bIBATh aTPUOYTaMH KJIacca.

ITosist GBIBAIOT ABYX TUIIOB: OHM MOTYT IIPUHAMJIEKATH KXKIOMY OTAEIBHOMY 9K3eMILISIPY 00b-
€KTa KJacca MM BceMy kiaccy. OHM Ha3bIBalOTCA MMepeMEHHBIMHA K3eMILIsApa U IepeMeH-
HBIMHU KJIacCa COOTBETCTBEHHO.

Knacc CO3IaéTcCs KIIIOUEeBBIM CJIOBOM class. ITona u METOOBI KJIaCCa 3aIIMCbhIBAIOTCA B OJI0Ke

! boxing and unboxing
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KOOa € OTCTYIIOM.

14.1 self

MeTopb! KIacca UMEIOT OAHO OTIIMYHE OT OOBIYHBIX (PYHKIIHII: OHU JOJDKHBI UMETh JOTIOJIHHU-
TeJIPHO MM, fo0aBiIfieMoe K Hayaly CIHCKa mapaMeTpoB. OHaKO, IIPU BbI30BEe MeTOa HUKa-
KOTO 3HaUeHUs 3TOMY ITapaMeTpy IIPUCBaMBaTh He HY)KHO — ero yKaxeT Python. 9ta nmepemen-
Hasl YKasbIBaeT Ha CaM OOBEKT 9K3eMIUIApa KIacca, U 10 TPAIUIMK OHA HasbiBaeTcs self?.

Xo0Ts 9TOMY ITapameTpy MOKHO AaTh JII000e UMs1, HACMOIMEIbHO PeKOMeHOYemcst UCII0Ib30BaTh
TOJIBKO UM self; ucronp3oBaHue JTI000TO IPYTOT0 UMEHU He IIPUBETCTBYyeTCA. EcTh MHOTO 1O-
CTOMHCTB MCITOJIb30BAaHUS CTAHAAPTHOTO IMEHH: BO-IIEPBBIX, IIOOOH UeJIOBeK, IIPOCMATPUBAI0-
LM Ballly IIPOrpaMMYy, J€rKO Y3HaeT €ro; BO-BTOPBIX, HEKOTOPHIE CIlelfHaln3npoBaHHble MH-
TerpupoBaHHbIe cpensl paspaborku (IDE) msHauaIpHO paccUMTaHbI Ha MCIIOIb30BaHMe self.

3ameuaHue mirg nporpaMmmuctos Ha C++, Java u C#

self B Python skBuBaseHTHO yKasartemio this B C++ u ccpuike this B Java u C#.

Br1, momkHO OBITH, yOuBIseTech, Kak Python mpucBauBaer 3HaueHue self u moueMy BaM He
HY>KHO yKa3bIBaTh 9TO 3HaUeHHe caMocToATeslbHO. [logcHuM aTo Ha mpuMepe. [Ipenmonoskum,
y Hac eCTb KJ1acc ¢ UMeHeM MyClass 1 9K3eMILIAp 3TOTO Kjlacca c uMeHeM myobject. [Ipu Bb130-
Be MeTOoJ[a 3TOr0 0OBEKTa, HAlpuMep, ‘myobject .method(argl, arg2)”, Python aBromaTtuue-
CKU IIpeBpalaer aTo B ‘MyClass.method(myobject, argl, arg2)” — B9TOM U COCTOUT CMBICI
self.

9TO TaKk)Ke 03HAYAET, UTO eCJIM KaKOH-ITN00 MeTOo He IPUHUMAeT apryMeHTOB, y HETO BCE paB-
HO OymeT oquH apryMmeHT — self.

14.2 Knaccbl

[Ipocreiiuii Kiacc IIOKa3aH B CIeAyIolleM IpuMepe (coxpaHuTe Kak simplestclass.py).

class Person:
pass # [lycToii 6/10K

p = Person()
print(p)

BriBop:

$ python3 simplestclass.py
<__main__.Person object at 0x019F85F0>

Kaxk sTo paboTaer:

2 self — anen. «cam» (npum.nepes.)

102 MnaBa 14. O6'bEKTHO-OpPUEHTUPOBAHHOE NpOrpaMMmupoBaHue



A Byte of Python (Russian), Bepcusa 2.01

M&I cosmaém HOBBIH KJIacc IIPH IIOMOIIM OIleparopa class M MMeHH Kiacca. 3a
3THM CJeflyeT GJIOK BBIpQ)KeHHI, (POPMUPYIOIINUX TeJIO Kiacca. B maHHOM ciayuae
6JIOK y Hac IIyCT, Ha UTO YKa3bIBaeT OIlepaTopa pass.

Hanee MbI co3maéM 0OBEKT-3K3eMILIAP KiIacca, 3allMChIBas UM Kilacca co CKoOKa-
Mu. (MbI y3HaeM Gostblile 0 peanuszayuu B CaeRyIomieM pasaee). s IpoBepKu Mbl
BBIACHAEM THUII IIEPEMEHHOI, IIPOCTO BBIBOASA €€ Ha 9KpaH. Tak MBIl BUOUM, UYTO Y
Hac ecThb 9K3eMILIAp Kiacca Person B Moayse __main__.

O6paTuTe BHEMaHUe, UTO BHIBOJUTCS TaKXKe M afipec B IIaMATH KOMIIbIOTEpa, e
XpaHUTCs Ball o0bekT. Ha Balmem koMmbloTepe ampec OymeT APYTHM, Tak Kak
Python xpaHHUT 06BEKTBI TaM, I'/le UMeeTCs CBOOOTHOE MeCTO.

14.3 MeToabl 06'bEeKTOB

Wrak, MBI BBIACHHJIM YTO KJIACChI/OOBEKTHI MOTYT MMETh METOJBI, IIPeICTaBJIAIONINe COOOM
$YHKINH, 32 HCKIIIOUeHHeM JOIIOTHUTEIbHOM IlepeMeHHON self. A Terephb qaBarTe pacCMOT-
puM mpuMep (coxpaHHUTe Kak method. py).

class Person:
def sayHi(self):
print('MNpuseT! Kak pena?')

p = Person()
p.sayHi()

# OTOT KOPOTKWU MpuMep MOXHO Takxe 3anvcatb Kak Person().sayHi()

BreiBog;:

$ python3 method.py
MpuBeT! Kak pena?
Kaxk sTo paboTaer:

3mech Mbl BUguM self B merictBum. OOparuTe BHUMaHUe, YTO MeTOHd SayHi He
IIpUHHUMaeT IIapaMeTPOB, HO TeM He MeHee, nMeeT self B onpenereHUN PyHKIIUH.

14.4 MeTop, _ init__

Cy1recTByeT MHOTO METOOOB, UTPAOIINX CIEI[HATbHYI0 poib B Kiaccax Python. Ceituac mbr
YBUAUM 3HAUUTEJIBHOCTb MeToda __init_ .

Meron __init__ 3amyckaercs, KaK TOJBKO OOBEKT KJIacca peaan3yercs. ITOT MeTOH II0JIe3eH
IUIS1 OCYILIECTBIIEHUsS PA3HOTO POJa UHUYUATU3AYUU, HEOOXOTUMON s faHHOTO 00bekTa. O6-
paTtuTe BHUMaHNe Ha JBOMHbBIE ITIOQUEPKUBAHUS B Hayase U B KOHI[e UMEHU.

IIpumep: (coxpanure kak class_init.py)
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class Person:
def __init__ (self, name):
self.name = name
def sayHi(self):
print('MpueeT! MeHda 30ByT', self.name)

p = Person('Swaroop')
p.sayHi()

# 3TOT KOPOTKWUA MpuUMep MOXHO Takxe 3anvcatb kKak Person('Swaroop').sayHi()

BriBon:

$ python3 class_init.py
MpuBeT! MeHA 30BYT Swaroop

Kaxk sTo paboTaer:

3mech MBI ompefiesieM MeTOR __init_ Tak, YTOObI OH IPUHHUMAJ IIapaMeTp hame
(Hapsimy ¢ o6pruHBIM self). [lasee MBI co3maéM HOBoe IIoje ¢ MMeHeM name. O6-
paTuTE BHUMAHUE, UTO 3TO ABE€ pa3HbI€ IIEPEMEHHBIE, AK€ HECMOTPA Ha TO, UYTO
oHHM 00e Ha3BaHBI name. TO He IpobiieMa, TaK KaK TOYKa B BbIpakeHUHU self . name
0603HaYaeT, YTO CYIIEeCTByeT HEeUTO C MMEHEM «Name», SBJIAI0IIeecs 4aCThio 00b-
exTa «self», u mpyroe name — okanpHas repeMenHast. [I0CKOIbKY MBI B IBHOM BHJIE
YKa3bIBA€M, K KOTOpPOMY MME€HU MBbI o6pa1uaeMcs1, IIyTaHUIIbI HE BOSHUKHET.

Ba)KHO OTMETHUTB, YTO IIPU CO3JaHUHU HOBOT'O 9K3eMILIsApa Kjlacca MbI He BbI3bIBaeM
MeTon __init_ aBHBIM 00pa3oM, a mepegaéM apryMeHTHI B CKOOKaX IIociie UMeHU
3TOTO KiIacca. B aToM 1 3aKirfouaeTcs crenyuanbHas Pojib JAaHHOTO METO/A.

ITocie 3TOTO MBI ITOTy4aeM BO3MO)XKHOCTD MCIIOJIBb30BATh IToJIe self . name B Hamux
MeTOJaX, YTO ¥ IIPOJAEeMOHCTPUPOBAHO B MeToAe sayHi.

14.5 lNepemeHHble knacca n o6bekTa

OYyHKIMOHAIBHYIO YaCTh KJIACCOB M OOBEKTOB (T.e. METOMbI) MBI OOCYIMIIH, Tellepb JaBaiiTe
03HAKOMHUMCS C YaCThIO JaHHBIX. [JaHHBIe, T.e. II0JIA, IBIAIOTCSI He UeM MHBIM, KaK OOBIYHBIMU
IIepeMeHHbIMY, 3aKTHUEHHbIMU B IIPOCTPAHCTBAX UMEH KJIaCCOB U 00BEKTOB. ITO O3HAYAeT,
YTO UX MMeHa IelCTBUTEJIbHBI TOJBKO B KOHTEKCTE 3THUX KJIAcCOB Mau 00bekToB. OTC0na U
Ha3BaHUE «NPOCMPAHCME0 UMEH» .

Cy1iecTByeT ABa THIIA noseil: IepeMeHHble KIacca U IIepeMeHHbIe 00BbeKTa, KOTOphle Pas3iu-
YaloTCs B 3aBHCHMOCTH OT TOTO, NPUHAOIEH UM I TIepeMeHHas KJIACCy UIU 00BEKTY COOTBET-
CTBEHHO.

HepeMeHH ble Kjtacca pa3aedaeMbl — JOCTYII K HUM MOTYT IIOJIYyYaTb BCE€ 9K3EMILIISIPBI 9TOT'O KJIacC-
ca. HCpCMCHHaH KJIaCCa CyILIECTBYET TOJIBKO OJHAQA, ITI0O3TOMY KOraa 100031 U3 00BEKTOB M3Me-
HAET IIEPEMEHHYIO KjIacCa, 3TO USMEHEHNE OTPA3UTCA M BO BCEX OCTAJIIBHBIX 3K3EMILISIPAX TOTO

104 MnaBa 14. O6'bEKTHO-OpPUEHTUPOBAHHOE NpOrpaMMmupoBaHue



A Byte of Python (Russian), Bepcusa 2.01

JKe KJacca.

ITepemerHnvie 06vexma IpUHAIIEKAT KO>KJOMY OTAEIBHOMY 9K3eMILIAPY Kiacca. B aTom cirydae
Y K&XI0TO 00'beKTa eCTh CBOSI COOCTBEHHAs KOIIHA II0JIA, T.€. He pasjesdeMas U HUKOMM obpa-
30M He CBfi3aHHas C APYTMMH TaKHMMH Ke IOJIAMHU B OPYTHUX 9K3eMILIApax. ITO JerKo IOHATh
Ha IIpuMepe (COXpaHHUTe Kak objvar.py):

class Robot:

"!"'"MpegcTaBnsieT poboTa C UMEHEM.

rr

# lepemeHHas Krnacca, cogepxaijasi Ko/m4ecTBo poboTOB
population = 0

def

def

def

def

__init__ (self, name):

"""UHnuynannlauyms gaHHelx. "'

self.name = name

print (' (WHnurannzauua {0})'.format(self.name))

# lpu co3gaHun 3TOHU JINHHOCTKU, PO6OT [O6aB/IAETCA
# K nepemeHHoi 'population'
Robot.population += 1

_del_ (self):
"' ymuparw. ' "'
print('{0} yHuuToxaetca!'.format(self.name))

Robot.population -= 1

if Robot.population ==
print('{0} 6bin nocnegHum.'.format(self.name))
else:
print('OcTanoch {0:d} paboTawumx poboTos.'.format(Robot.population))

sayHi(self):
"!"!"MipuBeTcTBUE pObOTA.

Jda, oHu ato moryT.'''
print('MpuBeTcTBYy! Mou xo3deBa Ha3biBawT MeHa {0}.'.format(self.name))

howMany () :
""'BoiBOAUT YMUC/IEHHOCTb poboToB.'''
print('Y Hac {0:d} po6oTos.'.format(Robot.population))

howMany = staticmethod(howMany)

droidi
droid1.
Robot.h

= Robot('R2-D2")
sayHi()
owMany ()
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droid2 = Robot('C-3P0")
droid2.sayHi()
Robot . howMany ()

print("\n3gecb po6OThH MOryT npogenaTb Kakyw-To paboTy.\n")

print("Po6oTbl 3aKOHYWAM CBOW paboTy. [laBalnTe YHUUTOXUM uX.")
del droidi
del droid2

Robot . howMany()

BreiBon;

$ python3 objvar.py

(MHnumanmzauyma R2-D2)

MpuBeTcTBYW! MOM X03seBa Ha3biBalOT MeHs R2-D2.
Y Hac 1 po6oToB.

(MHuMumnanuszayma C-3P0)

MpuBeTcTBYW! Mou Xo3deBa Ha3biBawT MeHA C-3PO.
Y Hac 2 pob6oToB.

3pecb poboThH MOryT npofenaTb Kakyw-To paboTy.

Po60TH 3aKOH4YUIM CBOW paboTy. [JaBaiiTe YHUUTOXUM UX.
R2-D2 yHu4uTOXaeTca!

OcTanocb 1 paboTawuwmx poboTOB.

C-3P0 yHunuTOXaeTtca!

C-3P0 6bi1 NOCNeaHuM.

Y Hac O pob6oToB.

Kak sT0 paboraer:

ITO MIIMHHBIN IIPUMED, HO OH IIOMOTAeT IIPOAEMOHCTPUPOBATH IIPUPO/LY ITEPEMEH-
HBIX KJIacca ¥ o0beKTa. 3mech population mpuHaIIEKUT Ki1accy Robot, U 1mosTo-
My SIBJISIETCsI IlepeMeHHOU Kiacca. [lepeMeHHas name IpUHAMIEKUT 00BEKTY (et
MIpUCBaMBaeTCsl 3HaUEHHe IIPU TOMOIIU self), ¥ mo3ToMy SIBJISETCs TepeMeHHOI
00BEeKTA.

TakuM obpasoM, MbI oOpalmaemcsi K IepeMeHHOI Kiacca population Kak
Robot.population, a He self.population. K mepemeHHOI ke oObeKkTa name
BO BCEX MeTOHax 3TOro O0BeKTa MbI OOpallfaeMcs IIPU IIOMOINU 0003HAUEHUs
self.name. [lTomHuTE 06 3TO¥ IIPOCTOI pasHUIE MEXAY IMepeMEeHHBIMHU KIacca U
o6bekTa. Takke MMeriTe B BUIY, UTO IlepeMeHHasi 00BEKTa C TeM Ke UMEeHEeM, UTO
U TepeMeHHas KJIacca, CaejlaeT HeJOCTYITHOM («CIpsiueT») mepeMeHHY0 Kiacca!

Meron howMany IIpUHAMIEKUT KJIAccy, a He 00BbeKTy. ITO O3HAYAeT, YTO MbI MO-
>KEM OIIpeNeIUTD €ro Kak classmethod unu staticmethod, B 3aBUCHUMOCTH OT TOTO,
HY>KHO JII HaM 3HaTh, B KAKOM KJlacce MblI HaxonuMcs. [IockospKy HaM He Hy>KHaA
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Takas I/IH(i)opMauM;{, MBI BOCIIOJIb3yeMcd staticmethod.

Ms1 MorIH AOCTHUYD TOTO K€ CaMOT0, UCIIOJIb3YA NEKOPATOPDI :

@staticmethod

def howMany():
""'BbIBOAUT 4YNC/IEHHOCTbL POBGOTOB.
print('Y Hac {0:d} po6oTos.'.format(Robot.population))

rr

[[exopaTopLI MOXHO CHHUTATb HEKHMM YHpOl[IéHHbIM CII0COO0OM BBI30BA IBHOTO OIlepaTropa, KaK
MBI BUOEJIN B 3TOM IIPUMEPE.

[Iponabromarite, Kak MeTOd __init_ mCIomb3yeTcs A MHUIIHATU3AIlNN 9K3eMILIsIpa Robot
c UMeHeM. B aToM MeTome MBI yBenHuuBaeM CU€TUHK population Ha 1, Tak Kak mobaBiseM
ewé ogHoOTo pobora. Takke 3aMeTbTe, YTO 3HAUeHUs self.name I KaXIOro oObeKTa CBOH,
YTO yKa3bIBaeT Ha IIPUPOAY IIepeMeHHBIX 00beKTa.

[ToMHHUTE, UTO K IepeMEeHHBIM M METOAAaM CaMOTo O0BeKTa HY)XHO 00palmarhcs, IOJb3YSCh
TONBKO self. ITo HaspIBaeTCsI docmynom K ampubymam.

B aTOM IIpuMepe MbI TaKKe HaOJII0IaIU IIPUMEHEHE CTPOK JOKYMEHTAL[MH [IJIs1 KJIACCOB, PaB-
HO KaK U IJIsi METOOB. Bo BpeMs BBITIOTHEHMsI MbI MOKEM OOPAIAThCs K CTPOKE MOKYMeHTa-
LMY KJIacca IIPU oMoIu ‘Robot.__doc__”, a K CTpOKe JOKyMeHTALMU METOMA — IIPU ITIOMOLIK
“Robot.sayHi.__doc__”

Hapany ¢ merogom __init_ , cyliecTByeT U APYTOM CIIeLIMaJIbHBINA MeTOX __del_, KOTOPBIN
BBI3BIBAETCSI TOT/A, KOT/1a 00BEKT COOUPAETCsl yMePeTh, T.€. KOT/1a OH OOJIbIIIe He UCII0Ih3YeTcs,
U 3aHUMMaeMas MM IIaMATh BO3BpalllaeTCs OIIEePAllMOHHON CHUCTEME I APYTroTo MCIIOIb30Ba-
HHUs. B aTOM MeToe MBI IIPOCTO yMeHbIIIaeM cUéTYnK Robot . population Ha 1.

MCTOJI __del__ 3allyCKa€eTCs JINIIb TorJa, Korga 00BEKT HepeCTaéT HCIIOJIBb30BATbCA, a II0OITOMY
3apaHee HEN3BECTHO, K020a IMEHHO 3TOT MOMEHT HACTYyIIUT. Yro06BI YBHUIOETH €T0 B IerCTBUU
SABHO, HpI/IJIéTCH BOCITIOJIB30BATbHCA OIIEPATOPOM del, 4TO MbI U CcOEJIAJIX BBILIIE.

INpumeuanue mra nporpaMmucroB Ha C++/Java/C#

B Python Bce wiens! kinacca (BKiItoUasi JaHHbIE) SBIAIOTCS hy6nuunbimu (public), a Bce MeTombI
- gupmyanvHuimu (virtual).

Hckrrouenue: Ecay nMs rmepeMeHHOI HAUMHACTCS C 060UH020 NOOUEPKUSAHUS, KAK, HATIPUMeED,
__privatevar, Python nemaer sty nmepemennyro mpusarHoii (private). [loaTtoMmy mpuHSTO UM
006071 ITepeMeHHOM, KOTopas JOJDKHA MCIIONIb30BaThCS TOJBKO BHYTPH Kilacca WIIM 0OBeKTa,
HaYyMHATh C IOTUYEPKUBAHUS; BCE )Ke OCTAJIbHbIE MMeHa SBJISIOTCS ITyOIUUYHBIMU, U MOTYT HC-
II0JIB30BAThCS B APYTUX Kiaccax/o0bekTax. [loMmHUTe, 4TO 3TO0 MUIIB Tpaguius, u Python Bosce
He 00513pIBaeT AejaTh UMEHHO TaK (KpoMe ABOMHOIO IOYEPKUBAHUS).
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14.6 HacnepoBaHue

OnHO U3 IVIaBHBIX JOCTOMHCTB 00'beKTHO-OPHUEHTHPOBAHHOTO IIPOTPAMMHUPOBAHUS 3aKII0Ua-
€TCsi B MHOTOKPAaTHOM WCITOJIb30BAHUU OJHOTO U TOTO K€ KOJa, ¥ OOUH U3 CIIOCOOOB 3TOTO
OOCTHYb — IIPU IIOMOIIM MeXaHHU3Ma Hacredoearus. Jlerde Bcero ImpencTaBUTH cebe Hacieqo-
BaHIe B BUJle OTHOIIIEHUS MEXAY KiIacCaMU KaK Mun u noomun.

IIpencraBuM, 4TO HaM HY)KHO HaIlMCaTh IIPOTpaMMYy, KOTOpas OTCIeKHBaeT MHPOPMAIIUIO O
IIpeIIoaBaTeNIAX U CTyAeHTaX B KOJUIeMKe. Y HUX eCTb HEKOTOpble OoOIIre XapaKTepHUCTHUKU:
MM, Bo3pacT U aapec. EcTh Taxke U creruduyueckue XxapaKTepHUCTUKY, TaKue KaK 3apILIara,
KypCBI ¥ OTIIYCK JUIA IIpeIiofilaBaTelIel], a TaKkKe OLIeHKH U OIUIaTa 3a 00ydeHHe [JI CTyAeHTOB.

MoxHO co3pgaTh [ HUX He3aBUCHMBIE KJIACChI M paboTaTh ¢ HUMH, HO TOTJa AoOaBIeHUE
KaKOM-IM00 HOBOW O0IeH XapaKTepUCTUKHU ITOTpebyeT moOaBIeHUs e€ K KaKJOMY M3 3THUX
HEe3aBHCHMBIX KJIACCOB B OT[EJIBHOCTH, YTO [eJIaeT IIPOrpaMMy HEIIOBOPOTIHBOM.

Jlyurrte cosmarh o6Iuit kiracc ¢ uMmeHeM SchoolMember, a 3aTeM chesaTh Tak, YTOOBI KIIACCHI
IIpemoaBaTess U CTyJeHTa HAacmed08aau 3TOT KIace, T.e. YTOObI OHU CTATU IOATUIIAMHU 3TOTO
turma (K1acca), mocjie 4ero qo0aBUTh JII00bIe ceu@UUecKue XapaKTePUCTUKHU K 9TUM IIOATH-
IIaM.

Y rtakoro moaxoma eCTh MHOXKECTBO TOCTOMHCTB. Eciy Mbl H0OaBUM/U3MEHUM KaKyIO-THOO
QYHKIIMOHAIBHOCTHh B SchoolMember, 3T0 aBTOMaTUUeCKH OTOOPa3UTCsI U BO BCEX ITOATHUIIAX.
Hampumep, MbI MOKeM q0OaBUTH HOBOE I10JIE YIOCTOBEPEeHMU IS IIperogaBaTesiell U CTyIeH-
TOB, IIPOCTO JOOABUB ero K Kiraccy SchoolMember. C qpyroii CTOpOHBI, HU3MEHEHUs B IIOATUIIAX
HUKAaK He BIUSIOT Ha ApyTrue TOATUIEI. EIIlé 0qHO MTOCTOMHCTBO COCTOUT B TOM, UTO 00paIlaTh-
cs1 K 00BEKTy IIperroiaBaTesisi WIM CTYJeHTa MOXKHO KaK K 00BbeKTy SchoolMember, 4To MOXeT
OBITH IIOJIE3HO B psifie CIy4yaeB, HaIIpUMep, I IIOACUéTa KOJIMUeCcTBa UesioBeK B Iikoie. Ko-
I/1a IOOTUII MOKET OBITh IIOJCTABJIEH B IIOOOM MeECTe, T OKUIAETCsT POUTETbCKUIL THII, T.€.
00BEKT CYNTAETCS IK3EMILIIPOM POTUTETHCKOTO KIACCa, 9TO HA3hIBAETCS IMTOTUMOPEHU3IMOM.

3ameTbhTe TaKXe€, 4TO KO POAUTEJIbCKOTO KijlacCa UCnosIb3yemcs MHOZOKPpAMmMHO, 1 HET Heo0Xo-
AUMOCTH KOIIMPOBATH €TI0 BO BCEX KJIACCHI, KaK IIPpUIIIOCH OBl B ClIy4dyae MCIIOJIb30BaHMA HE3a-
BHCHMMBIX KJIACCOB.

Kitacc SchoolMember B 9TOJi CUTyalny HA3bIBAIOT 6a306biM KIIACCOM WU Haokaaccom’. Kiaccer
Teacher u Student HaSBIBAIOT NPOUEOOHBLIMU KILACCAMU VT NOOKIACCAMU’.

PaccmoTpuM Temeps 3TOT IIpHMep B BUJe IIPOrpaMMBI (COXpaHUTe Kak inherit.py).

class SchoolMember:
""'"MipegcTaBnsaeT swboro 4esoBeka B Wkose. "'
def __init__ (self, name, age):
self.name = name
self.age = age
print('(Co3pgaH SchoolMember: {0})'.format(self.name))
def tell(self):

% Takke «CyTepKIace», ‘«pOMUTETbCKUL KTace» (npum.nepes.)
* TaxsKe «cy6OKIace», «KiIacc-HaCTeIHUK» (npum.nepes.)
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""'BuiBeCcTU uHpopmauymwo. '’
print('Wvsa:"{0}" BospacT:"{1}"'.format(self.name, self.age), end=" ")

class Teacher(SchoolMember):
"!"'"MpegcTasnset npenogasartesns. '’
def __init__ (self, name, age, salary):
SchoolMember.__init__ (self, name, age)
self.salary = salary
print('(Co3gaH Teacher: {0})'.format(self.name))

def tell(self):
SchoolMember.tell(self)
print('3apnnata: "{0:d}"'.format(self.salary))

class Student(SchoolMember):
"!"'"MpegcTasnsetr crygeHta. '’
def __init__ (self, name, age, marks):
SchoolMember.__init__ (self, name, age)
self.marks = marks
print('(Co3gaH Student: {0})'.format(self.name))

def tell(self):
SchoolMember.tell(self)
print('Ouenkn: "{0:d}"'.format(self.marks))

Teacher('Mrs. Shrividya', 40, 30000)
Student('Swaroop', 25, 75)

w t
1]

print() # neuartaet nycTyw CTPOKY

members = [t, s]
for member in members:
member.tell() # paboTtaeT Kak gnsa nperogaBartesii, TakK W fAJ/1 CTy[eHTa

BreiBon;

$ python3 inherit.py

(Co3pgaH SchoolMember: Mrs. Shrividya)
(Co3paH Teacher: Mrs. Shrividya)
(Co3gaH SchoolMember: Swaroop)
(Co3paH Student: Swaroop)

Wma:"Mrs. Shrividya" Bo3spacT:"40" 3apnnaTta: "30000"
Ums:"Swaroop" Bo3pacT:"25" OueHku: "75"

Kaxk sTo paboTaer:

UYro6bI BOCIIOIB30BAThCSl HACIeLOBAHHUEM, IIPH OIIpeIeIeHUH KJIacca MBI YKasbl-
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BaeM MMeHa ero 6a30BBIX KJIACCOB B BHe KOPTeXKa, CIeAYIOIIero 3a cpasy 3a ero
nMeHeM. [lanee MbI BUAUM, UTO MeTOZ __init__ 6a30BOTO Kiiacca BHI3BIBAETCS 5IB-
HO IIPU IIOMOIIU ITepeMeHHOU self, YToObI MHUIINAIU3UPOBATh YaCTh 00BEKTa,
OTHOCSITYIOCA K 6a30BOMY KJIaccy. ITO OUeHb Ba)KHO 3alIOMHUTE: Python He BBI3BI-
BaeT KOHCTPYKTOP 6a30BOTO KJIacca aBTOMAaTHYECKU — eT0 HeOOXOIUMO BBI3BIBATH
CaMOCTOSITEJIBHO B IBHOM BHJE.

3mech ke MBI BUAUM, KaK MO>KHO BBI3BIBATH METObI 6230BOTO KJIacca, IpeBapss
3allCh UMEHU METOa UMEHEM KJlacca, a 3aTeM IlepeiaBas IlepeMeHHYy10 self BMe-
CTe ¢ APYTMMHU apryMeHTaMHU.

O6paruTe BHHMaHUe, UTO IIpU BbI30Be MeToma tell m3 kimacca SchoolMember
9K3eMIUIAPHL Teacher mium Student MOXXHO HCIIONB30BATh KaK 3K3e€MILIAPHI
SchoolMember.

3aMeTbTe TakKe, UTO BbI3bIBaeTcsa MeTon tell m3 moakiacca, a He MeTon tell u3
Kiacca SchoolMember. 9To MOKHO ITOHATH Clley0IIUM oopasom: Python ecezda Ha-
YHHaeT IIOMCK MeTOJI0B B caMOM KJIacce, UTO OH U JleJIaeT B JaHHOM ciydae. Eciau
)Ke OH He HaXOJUT MeToMa, OH HauMHaeT NCKaTh METObI, IIPUHAIeXalre 6a3o-
BBIM KJIaCcCaM II0 O4Yepeau, B IIOPAKe, B KOTOPOM OHU II€PEUYNCIE€HbI B KOPTEXe IIPHU
OIlpeneIeHUM Kiracca.

3ameyaHUe 110 TEPMUHOJIOTHUH: €CJIU IPY HACJIeJOBAHUY IIepedrciieHo Oojee of-
HOTO KJIacCa, 3TO Ha3bIBACTCI MHOMECMEEHHbIM HACTTIE008AHUEM.

[Tapamerp end ucmonb3yercs B MeTofe tell() mms Toro, 4ToObI HOBasl CTPOKA Ha-
YMHAJIACh Yepe3 mpobest mociie BhI30Ba print ().

14.7 MeTaknacchbi >

B o6mmupHo TeMe 06beKTHO-OpHEHTHPOBAHHOT'O IIPOTPAaMMUPOBAHUS CYIIECTBYET eIIé MHO-
IO BCETO, HO MBI JIUIIIb CJIeTKAa KOCHEMCSI HEKOTOPBIX KOHLEIIIIUI, UTOOBI BBI IIPOCTO 3HAIH 00
HX CyILIIeCTBOBaHMU.

Touno tak K€, KaK KJIaCChl MCITOJIb3YIOTCS MJIsI CO3JaHM s O6'I)CKTOB, MOXHO HCIIOJb30BaTh M€-
TaKJIaCChbI OJId CO3daHMA KJIaCCOB. Merakacchl CYLIECTBYIOT IJId N3MEHEHU S NN IIO6aBJIeHI/I$I
HOBOTO ITOBEOEHMA B KJIAaCCBhI.

HaBaiite paccmoTpuM npumep. [JomyCcTUM, MbI XOTUM OBITH YBEPEHBI, UTO MbI BCET/Ia CO3AaéM
HUCKJIIOUYNUTENBHO 3K3eMILIAPHI IIOAKIACCOB Kilacca SchoolMember, 1 He co3maéM 9K3eMILIAPBI
caMoro kjacca SchoolMember.

11 MOCTMXKEHUs 3TOH LeJIM MBI MOXKEM HCIIOJIb30BATh KOHIEIINIO IION Ha3BaHUEM «ab-
CTpakTHBbIe 6a30BbI€ KJIACCHI». ITO O3HAYAET, UTO TAKOM KIIACC a6CmpaxKmeH, T.e. IBIISETCS JTUIIIb
HEKOM KOHIIEIIWEN, He IpeJHAa3HAYE€HHOM AJIg UCII0JIb30BaHNA B KAUECTBE PEIBHOTO Kilacca.

> B OpHI‘HHa.JIbHOﬂ BEPpCHUN KHUTU 3TOT r[aparpaq) HEBUOWM OJIA ‘IPITaTeJIeﬁI, TaK KaK HaXOOHUTCA B KOMMEHTa-

pum c momerkoii aBropa “It is too sudden to introduce this concept here.”, uro osnauaer « CIUIIKOM HEOKUTAHHO
IIpefICTaBJIEHUE 3TOM KOHIEIIIUH 3/1€Ch.» (npum.nepes.)
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MpbI MokeM 00BABIUTH HAIII KJIACC KaK a6CTpaKTHbIﬁ 0a30BBII KJIacc IIpU IIOMOIITU BCTPOCHHOTO
MeTakJacca 1o uMeHu ABCMeta.

#1/usr/bin/env python
# Filename: inherit_abc.py

from abc import *

class SchoolMember (metaclass=ABCMeta):
""!'"MipeagcTaBnsaeT swboro 4esoBeka B lWkose. "'
def __init__ (self, name, age):
self.name = name
self.age = age
print('(Co3pgaH SchoolMember: {0})'.format(self.name))

@abstractmethod
def tell(self):
"!"'BoiBECTH MHPOpMaymo. '’
print('mva:"{0}" BospacT:"{1}"'.format(self.name, self.age), end=" ")

class Teacher (SchoolMember):
"!"'"MpegcTaBnseT nperiogaBaTtesis.
def _ _init_ (self, name, age, salary):
SchoolMember.__init__ (self, name, age)
self.salary = salary
print('(Co3pgaH Teacher: {0})'.format(self.name))

rr

def tell(self):
SchoolMember.tell(self)
print('3apnnata: "{0:d}"'.format(self.salary))

class Student(SchoolMember):
"!"'"MpegcTaBnsieT cTygeHTa.
def __init_ (self, name, age, marks):
SchoolMember.__init__ (self, name, age)
self.marks = marks
print('(Co3pgaH Student: {0})'.format(self.name))

rr

def tell(self):
SchoolMember.tell(self)
print('OueHkn: "{0:d}"'.format(self.marks))

= Teacher('Mrs. Shrividya', 40, 30000)
Student('Swaroop', 25, 75)

n t
|

#m = SchoolMember('abc', 10)
# 310 npuBegét Kk owmbke: "TypeError: Can't instantiate abstract class
# SchoolMember with abstract methods tell"
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print() # newaraet nycTyw CTPOKY

members = [t, s]
for member in members:
member.tell() # paboTaeT Kak g/71a npernogaBaTesisl, TakK W A4/19 CTy/[eHTa

BriBon:

$ python3 inherit.py

(Co3gaH SchoolMember: Mrs. Shrividya)
(Co3pgaH Teacher: Mrs. Shrividya)
(Co3gaH SchoolMember: Swaroop)
(Co3pgaH Student: Swaroop)

Umsa:"Mrs. Shrividya" Bo3spacT:"40" 3apnnata: "30000"
Wmsa:"Swaroop" Bo3pacT:"25" OueHku: "75"
Kak sT0 paboraer:

Ms1 MokeM 00BABUTH MeToq tell kimacca SchoolMember a6CTpaKTHbIM, 1 TaKUM o6pa30M aB-
TOMAaTHYECKU 3alIpETHM CO3[4aBaTh 3K3eMILIAPHI Ki1acca SchoolMember.

TeMm He MeHee, MBI MOKeM PabOTaTh C 9K3eMIUIIpaMu Teacher u Student Tak, kKak 6yJTO OHU
9K3eMILIAPEI SchoolMember, ITOCKOIILKY OHU SIBIAIOTCS IIOJKIaCCAMMU.

14.8 Pe3iome

MBI M3yYnnIM pasiHYHBIE ACIEKThI KIAcCOB M OOBEKTOB, PaBHO KaK M TEPMHHOJOIHIO,
CBA3aHHYI0 C HHUMH. MBI TarkKe yBHAENIM pAJX HOCTOMHCTB M «IIOJBOJHBIX KaMHeEI»
00'BeKTHO-OPHEHTHPOBAHHOTO IIporpaMMupoBaHus. Python — B BeICOKOIT cTemmeHN 06BEKTHO-
OPUEHTHPOBAH, II03TOMY IIOHMMaHHe 3TUX IIPUHITUIIOB OUE€HDb IIOMOKET BaM B JaJIbHEMIIIEM.

Hamnee MBI y3HaeM, Kak paboTaTh ¢ BBOJOM/BBIBOOM U IIOJIy4aTh AOCTYII K ¢aitiaM B Python.
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BBono-BpIBON

PaHo miam mosgHO BO3HUKAIOT CHUTyallM, KOTJa IIporpaMMa JOJKHA B3aMMOJENCTBOBATh C
rosib3oBaresieM. Harmpumep, IpuHATS Kakue-HUOYOb JaHHBIE OT II0JIb30BATEJId, 2 3aTeM BBIBE-
CTH pe3yibTaThl. [y 3TOro MpuUMeHsIoTcs QyHKIUH input() u print() coOTBeTCTBEHHO.

J17151 BBIBOJIa MOYKHO TaK)Ke HCIIOJIb30BaTh Pa3IMYHbIe MeTOMBI Kitacca str (cTpoka). K mpumepy,
IIpYU TIOMOIIIM MeTOMa rjust MOKHO IIOJYUYHUTH CTPOKY, BBIPaBHEHHYIO II0 IIPAaBOMY Kpamw K
ykasanHoM mupuHe. CM. help(str) mis 6osee TOgpo6GHOTO OIIUCAHUS.

Emé ogHUM pacripocTpaHéHHBIM THIIOM BBOJa/BBIBOJA sBJIseTCs paboTa ¢ darimamu. Bosamoxk-
HOCTb CO3/1aBaTh, YUTATh U 3AITMCHIBAThH B (DATLIIBI ABIIAETCS KIFOUEBOM IJIT MHOTHUX ITPOTPAMM,
II09TOMY B HACTOSIIEe! IVIaBe ¥ MbI PACCMOTPHUM 3TOT acCIIeKT.

15.1 BBopa oT nonb3oBaTens

Coxpanure 3Ty IIporpaMMy Kak user_input.py:

def reverse(text):
return text[::-1]

def is_palindrome(text):
return text == reverse(text)

something = input('BBeguTte TekcT: ')
if (is_palindrome(something)):
print("Ja, a3To nanuHgpom™)
else:
print("HeT, 3T0 He nanuHgpom")

BriBon:

$ python3 user_input.py
BBeguTe TeKCT: cap
HeT, 3TOo He nanuHApoOMm

$ python3 user_input.py
BBegnMTe TeKCT: Majam
Ja, 3To nmanuHapom
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$ python3 user_input.py
BBeguTe TeKCT: TOMoT
Ja, 3To nanuHgpom

Kak sTo paboTaer:

Ms1 nmpuMeHseM oIlepalliI0 BBIPE3KU MAJI IepeBOopauyMBaHUA TeKcTa. MBI yxe
BHUOEJIN, KaK CO3OAaKTCA 6blp€3Ku us nocne@ommeanocmea HpI/I IIOMOIIIM KoOOa
“seq[a:b]”, HaunHada ¢ mo3unuM a no nosunuu b. Ho Beab MBI Tak:Ke MOKeM yKa-
3aTh ¥ TPETUM apTyMEHT, OIIpeAeIIIOMIUI waze, ¢ KOTOPBIM IIPOM3BOAUTCS BBIPE3-
ka. [To ymMoruaHMIo 11ar paBeH 1, IO3TOMY U BO3BpalllaeTcsi HEIIPePhIBHBIN (par-
MEHT TEeKCTa. YKa3aHHe OTPULIATeJIbHOrO I1ara, T.e. -1 IPUBEAET K BEIBOAY TEKCTa
B 0OpaTHOM TIOPSIIKe.

dynkuusa input() IpUHMMAET CTPOKY B KadeCTBe apTyMeHTa M ITOKa3bIBaeT eé
IIOJIb30BATENI0. 3aTeM OHa JKAET, YTOOBI II0JIb30BaTENb HaOpasl YTO-HUOY b U Ha-
»KaJl KIIaBUIITY BBoJa. Kak ToJIbKO MOIb30BaTe b 3TO cAenal, PyHKIHsA input () Bo3-
BpalllaeT BBEIEHHBIN II0JIb30BaTEIEM TEKCT.

MbI cuuTBIBaEM 3TOT TEKCT U BBICTpaMBaeM ero B obpaTHoM mopsake. Ecau me-
PEBEPHYTHIN U MCXOIHBIM TEKCT OOMHAKOBBI, 3HAUUT BBEAEHHBIN TEKCT ABJIAETCI
HaTUHIPOMOM.

JomMaliHee 3amaHue

ITpoBepka, aBiIAeTCA JIU TEKCT IMAIMHIPOMOM AO0JIKHA TaKKe MTHOPMPOBATh 3HAKU ITyHKTya-
1y, mpobersl u peructp O0yks. Hampumep, «A posa ymana Ha jsany A3opa» TakKe sIBISETCS
ITaJIMHAPOMOM, HO Hallla TeKylllas IporpaMMa Tak He cuuTaer. [lompolOyiiTe yayuuTs e€ Tak,
yTOOBI OHA PACIIO3HAJA 3TOT HATUHIAPOM.

IMopckaska: (He yuTariTE)

Bocronbayiitech KopTeskeM (CIIMCOK 6cex 3HAKOB ITYHKTYAI[UM MOYKHO HATH 311€Ch), COOepIKa-
IITUM BCe SanpeﬂléHHbIe CHMBOJIBI, 1 HpI/IMeHI/ITe TECT Ha HpHHaJ:[JIe)KHOCTL, ‘*ITO6LI 06Hapy-
JKUTBH CMBOJIBI, TIOMJIEKALI[ME yaaleHuo, T.e. forbidden = (*I°, °2°, 7, ).

15.2 dannbi

OTKpBIBATH U UCITOIH30BATh (DATLIBI AT UT€HUS WJIU 3aIIICU MOXXHO ITyTEM CO3[aHUs 00'beKTa
xiacca file, a YnTaTh/3aINUCHIBATH B (PAiyI — IIPU ITOMOIIH €TI0 MeTOJoB read, readline mru
write cooTBeTCTBEHHO. BO3MO)XHOCTh YNTATh MJIM 3aIIKCHIBATH B (Al 3aBUCUT OT PEKUMA,
yKa3aHHOTO IIPU OTKphITHH ¢ariina. [To okoHuaHNHU paboThI ¢ PariioM, Hy)KHO BBI3BATh METO/
close’, uro6e1 ykasars Python, uto ¢aitn Gosblire He HCIIONB3yeTC.

! close — anen. «3akpbIBaTh» (npum.nepes)
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ITpumep: (coxpanure kak using_file.py)

poem = '"'\

MporpammmpoBaTb BeCEsO.

Ecnn paboTa CKy4Ha,

UTobbl NpuaaTb €l BeCEnbli TOH -
ncnonb3yin Python!

f = open('poem.txt', 'w') # oTKpbiBaem g1 3anvcu (writing)
f.write(poem) # 3anuceiBaeM TeKCT B ¢ais
f.close() # 3akpeiBaem ¢arn

f = open('poem.txt') # ecsnm He ykazaH pexum, Mo YMO/IHaHWK rogpal3ymMeBaeTcs
# pexum uteHusa ('r'eading)
while True:
line = f.readline()
if len(line) == 0: # Hyneas pgnvHa obo3Ha4dyaeT KoHel ¢arina (EOF)
break
print(line, end='")

f.close() # 3akpbiBaem ¢aiin

BreiBo:

$ python3 using_file.py

MporpammupoBaTb BeCesio.

Ecnun paboTa CKyu4Ha,

UToObbl NpuaaTb €l BEeCENbli TOH -
ncnonb3yin Python!

Kak sT0 paboTtaer:

CnepBa MBI OTKpbIBaeM (aiiyl IpU MOMOIIN BCTPOEHHON (YHKITHHU Open C yKasa-
HUEeM UMeHHU ¢anja U pe)KuMa, B KOTOPOM MBI XOTUM €TI0 OTKPBITh. PeKuM MoskeT
ObITh s ureHus ('r'), samucu ('w') wau mobasmenns ('a')’. MoKHO TakKe yKa-
3aTh, B KAKOM BHJe MbI OyJeM CUHUTHIBATh, 3aIIMCHIBATh MU NO0ABIATH JaHHBIE:
B TekcToBOM ('t ') miuu 6unapHOM ('b'). Ha camom merne cyiecTByeT MHOTO ApY-
TUX peKMMOB, U help(open) gacT BaM HX JAeTalbHOe omnucaHue. [lo ymoruaHuio
open() OTKpbIBaeT aliy KaK TeKCT B pesKUMe IJIs1 UTeHUS.

B Hamrem mpuMepe MBI CHadajla OTKpbIBaeM (aiiyl B pesKuMe 3aIIUCH TeKCTa U HC-
IOJIb3yeM MeTOX Write ¢arimoBoro oObeKTa i 3armucu B ¢aiii, mocie Yero 3a-
KpbIBaeM (ariiy pu oMoy close.

Jlanee MBI OTKpBIBae€M TOT K€ CaMbIH (AT I YTeHUs. B aToM ciIyuae HeT Hy Kbl
yKa3bIBaTh PeKUM, TaK KaK PEKUM «UTE€HHs TeKCTOBOTO (haiiyia» IPUMEHSeTCs 110
yMOTYaHUI. MBI cunThIBaeM (aiiyl IIOCTPOYHO MeToxoM readline B mukie. 9TOT

2 read, write u append cooTBeTCTBEHHO (npum.nepes.)

15.2. davinbi
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MeTOJ{ BO3BpalllaeT IIOTHYI0 CTPOKY, BKJIIOUas CHMBOJ IIepeBOfa CTPOKHU B KOHIIE.
Korpa ke oH Bo3BpalllaeT IIyCTyI0 CTPOKY, 3TO O3HA4YaeT, YTO MbI JOCTUTIHM KOHI[A

¢arina, ¥ MBI IIpepbIBaeM LIUKJI IIpHU IOMOIIH break.

ITo ymouanuo GyHKIUs print () BBIBOAUT TEKCT, aBBTOMAaTUUECKHU T00ABIIAA CUM-
BOJI IIepeBOJla CTPOKM B KOHIe. MbI IToaBisieM 3TOT CMMBOJI, YKasbiBas end="",
IIOCKOJIBKY CTPOKH, CUMTaHHbIe U3 (ariiga, U 6e3 TOT0 OKaHUYHMBAIOTCS CHMBOJIOM
repeBofa CTpoKH. M, HakoHeI, MbI 3aKpbIBaeM (aiiyr ¢ moMoIIbio close.

Temeps mpoBepsieM cofepKuMoe ¢arina poem. txt, UTo6bI yOe JUTHCS, UTO IIPOrpaM-
Ma JeMCTBUTEJIbHO 3aIlicajla TEKCT B HETO U CUMTAJIA U3 HETO.

15.3 Pickle

Python mpepocrasisieT craHAapTHBII MOAYJIb C UMeHeM pickle’, mpu OMOIIU KOTOPOTrO MOX-
HO COXPAHATD 100011 06BeKT Python B parine, a 3aTem n3BiIeKaTh ero 06paTHO. ITO HA3BIBALTCS

OnumenvbHbIM XpaHeHEM 00BEKTA.
ITpumep: (coxpanure kak pickling.py):

import pickle

# umMsa @aiina, B KOTOPOM Mbl COXPAHUM OOBLEKT
shoplistfile = 'shoplist.data'

# CNUCOK MMOKYMNOK

shoplist = ['a6nokn', 'maHro', 'mMopkoBb']

# 3anucb B Qaiin

f = open(shoplistfile, 'wb'")
pickle.dump(shoplist, f) # nomewaem 0b6veKT B ¢aiis
f.close()

del shoplist # yHuuTOXaem nepemeHHyw shoplist

# CUnThiBaAEM U3 XpaHuanua

f = open(shoplistfile, 'rb')

storedlist = pickle.load(f) # 3arpyxaem 06beKT u3 Qaiisna
print(storedlist)

BriBopm:

$ python3 pickling.py
['a6noku', 'maHro', 'mMOpKoOBb']

Kak sT0 paboraer:

3 pickle — anen. «MApUHOBATBY, «COMUTh» (NPuUM.nepes.)
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Yro6bI cOXpaHUTH 00BEKT B (pariyie, HaM HY)KHO CIIepBa OTKPBITH (DAl C ITOMOIIIBIO
open B pexuMe OMHAPHOM 3amucH ('wh'), mociie yero BbI3BaTh PYHKIIUIO dump U3
Monysist pickle. 9TOT mporiecc Ha3bpIBaeTCsl «KOHCepBamuer» («pickling»).

[Tocie sToro MbI M3BIeKaeM OOBEKT HpH IToMolnu (PyHKIUHU load M3 MOXYJIA
pickle, KoTopas BO3BpaIaeT 00beKT. ITOT IPOLecC Ha3bIBAETCsl « PACKOHCEePBAIH-
eit» («unpickling»).

15.4 Pe3iome

Mer1 o6cyauian pasHble THIIBI BBOJA/BBIBOJA, a TaKKe paboTy ¢ ¢arlaMH U UCIIOTb30BAHUE
monyns pickle.

[amee MBI ITIO3HAKOMUMCS C KOHIIEIIIIUEN UCKIIOUEeHUI.
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NcknroueHud

VckiroueHus BOSHUKAIOT TOT/A, KOT/Ia B IIPOrpaMMe BO3HHUKAET HEKOTOPAs UCKTHUUMETbHAS
curyarus. Hampumep, kK yeMy IPUBENET IOIMBITKA YTEHUsS HeCyllecTBytoulero ¢aira? Vmu
ecsu paria ObLI CIyUariHoO yaoaléH, IToKa mporpamma paborana? Takue cutyanuu o6pabaTbiBa-
FOTCs1 TIPU TTOMOIIY UCKITIOUEH L.

9TO KacaeTcs U IIPOTpaMM, COAeprKaIlUX HeleCTBUTeIbHbIe KOMaHbI. B aTom ciayuae Python
HOOHUMAET PYKH U COOOIIaeT, YT0 OOHAPYIKUII OIIUOKY.

16.1 Ownbkun

PaccMoTpum mpocToit BbI30B PYHKIUH print. UTo, ectu MbI OIIMOOYHO HAIIUIIIEM pPrint Kak
Print? O6paTuTre BHUMaHUe Ha 3arIaBHYI0 OYKBY. B aToM cityuae Python nodnumaem cunrak-
CHYECKYIO OIIHOKY.

>>> Print( 'MpueeT, Mup!')
Traceback (most recent call last):
File "<pyshell#0>", line 1, in <module>
Print('MpuBeT, Mup!")
NameError: name 'Print' is not defined
>>> print('MpuseT, Mup!')
NpuBeT, Mup!

O6paruTe BHUMaHUe, UTO ObLIa ITOHsATA OIHOKa NameError, a Tak)ke yKa3aHO MeCTO, Tie ObLIa
obHapy»keHa omm6ka. Tak B JaHHOM cJIy4ae AeHCTBYeT 06pabomuukx ouubox.

16.2 UcknwoueHus

IMomprTaemcsa cuuTaTh 4TO-1M60 OT IOJb30oBaressl. Hasxkmute Ctrl-D U IIOCMOTPHUTE, UTO IIPO-
H30MOET.

>>> s = input('BBeguTe 4TO-HUOYAb --> ')
BBeauTe 4TO-HUOYAb -->
Traceback (most recent call last):

File "<pyshell#2>", line 1, in <module>

119



A Byte of Python (Russian), Bepcusa 2.01

s = input('BBeguTe 4TO-HUOYAL --> ')
EOFError: EOF when reading a line

Python mogauMaer omu6Ky ¢ nmeHeM EOFError, 4To 03HAa4aeT, YTO OH OOHAPY’>KUJII CHMBOJI
KOHYa gatina (KOTOPBII BBOOUTCS IPU ITOMOIIH Ctrl-D) TaM, I7ie He OXKUIAI.

16.3 ObpaboTka UcknoUeHMUii

OGpabaThIBaTh UCKIOUEHUsI MOKHO IIPU MIOMOIIM oreparopa try..except'. [lpu saTom Bce
OObIYHBbIE KOMAHIbI ITOMEIAIOTCS BHYTPH try-6i10Ka, a Bce 06pabOTUMKY HCKIIOYEHUN — B
except-6JI0K.

ITpumep: (coxpanute Kak try_except.py)

try:

text = input('BBeguTte 4TO-HUOYAL --> ')
except EOFError:

print('Hy 3auem Bbl cpenanu MHe EOF?')
except KeyboardInterrupt:

print('Bbl oTmMeHWNM onepauyunio. ')
else:

print('Bbl BBenmn {0}'.format(text))

BreiBon;:

$ python3 try_except.py
BBegnte uTO-HUOYAbL --> # Haxwmnte ctrl-d
Hy 3ayem Bbl cgenannm MHe EOF?

$ python3 try_except.py
BBegnte uTO-HUGYAL --> # Haxmnte ctrl-c
Bbl OTMEHUIM OMnepaymio.

$ python3 try_except.py
BBegnte 4TO-HUGBYAbL --> 6€3 ownboK
Bbl BBe/in 6e3 ownbok

Kak s3To paboTtaer:

3mech MBI IIOMECTHMJIM BCe KOMAaH[bI, KOTOpble MOTYT BBI3BaTh MCKIIOUe-
HUA/OIINOKY, BHYTPb OJOKa try, a 3areM ITOMECTHJIM OOpaOOTUYMKHU COOTBET-
CTBYIOIIMX OLIMOOK/MCKIIOUeHHI B OJIOK except. BolpaskeHue except MoxeT 00-
pabaTblBaTh KaK OJMHOYHYIO OLIMOKY WM HCKJIIOYEHNe, TaK U CIHCOK OIIU-
OOK/MCKIIOUeHUH B cKoOKax. Eciiu He ykasaHO MM$ OIIMOKY HJIM HCKIIOYEHUS,
06pabaThIBaThCs OYAYT 6ce OMIUOKH U MCKITIOUEHIS.

! try — awen. «mbITathes» (npum.nepes.)
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[ToMHHTe, YTO I KKTOTO BBIpa)KEHUS try JOJDKHO OBITH XOTS OBI OJHO COOTBETCTBYIOIIIEE
BbIpaKeHHe except. lIHaue kakoil cMBbICT ObLT OBI B OiIOKe try?

Ecnu ommubka nin uckiIroueHue He 06paboTano, 6yaer BbI3BaH oOpaborunk Python mo ymoo-
YaHWIO, KOTOPBIH OCTaHABIMBAET BHIIIOJIHEHNE IIPOTPAMMBbI ¥ BBIBOJUT Ha 9KpaH COOOIIIeHUE
00 ormrubke. Boitre MbI yyKe BUOEIH 3TO B AEHCTBUU.

MoskHO TaxKe TOOABHUTH IIYHKT else K COOTBETCTBYIOIIeMy OJIOKY try..except. 9TOT IIyHKT
OymeT BBIIIOTHEH TOTJA, KOTAA NCKIIOYeHNH He BO3HUKAeT.

B ciemgyromeM mpumepe MBI YBUAUM, KaK MO)XHO ITOTYYUTHh OOBEKT MCKIIOUEHUS JJIS Jajlb-
Herilrei paGoThI C HUM.

16.4 Bbi3zoB ucknwueHus

VckimoueHre MOKHO NOOHSMb TIPU TOMOLIU OIlepaTopa raise’, mepemaB eMy WMsl OIIUOG-
KH/UCKIIIOUEHNs], a TaK)Ke 00BEKT UCKIIOUeHNs], KOTOPBIH HY>KHO 6bl0pOCUMb.

BrIspIBaeMas oInOKa MIU UCKIIOUEHHE JOJIKHa OBITH KjJ1aCCoOM, KOTOprfI IIpsAMO HMJIN HEIIPAMO
ABJIAETCA IIPOM3BOAHBIM OT KiracCa EXCBptiOI’l.

ITpumep: (coxpanure Kak raising.py)

class ShortInputException(Exception):
""'"Moib30BaTE/IbCKUIA KAACC WCK/IOYEHUS .
def __init__ (self, length, atleast):
Exception.__init__ (self)
self.length = length
self.atleast = atleast

rr

try:

text = input('BBeguTte 4TO-HMOYAbL --> ')

if len(text) < 3:

raise ShortInputException(len(text), 3)

# 3gecb MOXeT npoucxogmTb O6kiHHass paboTa
except EOFError:

print('Hy 3ayem Bbl caenanu mHe EOF?')
except ShortInputException as ex:

print('ShortInputException: AnuHa BBefEHHOW cTpoknm -- {0}; \

oxuganochb, kak muHumym, {1}'.format(ex.length, ex.atleast))

else:

print('He O6bl/I0 UCKAWYEHUNA. ")

BriBopm:

$ python3 raising.py
BBeAuTe 4TO-HUBYAb --> a

? raise — anen. “mogHUMaTh” (npum.nepes.)

16.4. Bbi3oB ucknueHuns 121



A Byte of Python (Russian), Bepcusa 2.01

ShortInputException: [AnnHa BBefEHHON CTPOKUM -- 1; OXuAANOCb, KakK MUHUMYM, 3

$ python3 raising.py
BBegnte 4TO-HUGYAL --> abB
He 6blI0 UCKYEHWIA.

Kak s3To paboTaer:

3mech MBI CO3MaéM HAIIl COOCTBEHHBIN THUII UCKIIOUEHN. ITOT HOBBIM TUII UCKIIIO-
yeHUs Ha3bIBaeTcd ShortInputException. OH comepXuUT ABa moJs: length, xpaHsa-
Iee AJINHY BBEIEHHOTO TEKCTa, U atleast, yKka3pIlBarlee, KaKyl0 MUHIMAaJIBHYIO
IUIMHY TEKCTa OKujaja IIporpaMMa.

B myHkTe except Mbl ykasbpIBaeM Kjacc omrmOKu ShortInputException, xoro-
PbII 6y/ieT COXpaHEH KaK® IepeMeHHasl eX, COJepsKalliast COOTBETCTBYIOINI OObEKT
OLIMOKY/UCKITIOUeHUs. ITO aHAJOTUYHO ITapaMeTpaM U apTyMeHTaM IIpU BbI30Be
¢yHKIIIN. BHYTpH 5TOTO IIyHKTa except MbI Hcoib3yeM o length u atleast
00'beKTa MCKII0YEHN JIJI BBIBOJIa HEOOXOAVMBIX COOOIIIEHHIT ITI0JIb30BATEJIIO.

16.5 Try .. Finally

[IpencraBum, UTO IIpOrpaMMe IPOUCXOAUT UTeHHe (ariia U HeoOX0qUMO YOeTUTHCS, UTO 00B-
eKT (paiiyia GBI KOPPEKTHO 3aKPBIT ¥ UTO He BO3HUKJIO HUKAKOT'O HCKIIOYEHUs1. ITOIO MOKHO
OOCTUYD C IpuMeHeHHeM 6oka finally.

Coxpanure kak finally.py:

import time

try:
f = open('poem.txt")
while True: # HaW 06blYHbLI COCO6 YUTaTb Qai/ibl
line = f.readline()
if len(line) == 0:
break
print(line, end='")
time.sleep(2) # MycTb NOJOXAET HEKOTOpOE BpeMs
except KeyboardInterrupt:
print('!! Bbl OoTMeHWIM 4TeHue o¢anna.')
finally:
f.close()
print('(OuucTka: 3akpbiTue daina)')

BreiBon;:

% as — anen. «xak» (npum.nepes.)
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$ python3 finally.py
MporpamMmmmpoBaThb BecCesio

Ecnm paboTa CKy4Ha,

UToO6bl NpuaaTb €l BeCEnbli TOH -
I'l Bbl OTMEHWNU 4YTeHue odaina.
(OuncTka: 3akpbiTue danna)

Kaxk sTo paboTaer:

31ech MBI IPOU3BOAUM OOBIUHBIE OII€pAllUY UTeHUs U3 ¢aiisa, HO B JAHHOM CIIy-
yae 1o0aBiIsieM IBYXCEKYHIHBII COH ITOCJIe BBIBOJA KKIOHM CTPOKH IIPH IIOMOIITU
¢yHKIHHU time.sleep, uToOBI IIpOrpaMMa BBIIOJIHsIACH MeaeHHO (Begs Python
O4YeHb OBICTP OT IPUPOABI). Bo BpeMs BBITIOIHEHNs IIPOrpaMMBbI HaKMuUTe ctrl-c,
YTOOBI ITIpepBaTh/OTMEHUTD BHIITOTHEHHE IIPOTPAMMBL.

HpOHa6HIOHafITe, KakK IIpM 3TOM BBIJAETCA HCKIOUeHHe KeyboardInterrupt, u
IIporpaMmMa BBIXOIHT. Onuaxo, Opekae 4yeM IIporpaMMa BBbIMIET, BBIIIOJIHAETCS
nyHkT finally, u ¢arioBbIi 00beKT OyHeT Bcerya 3aKphIT.

16.6 OnepaTop with

TunuuHOM cXeMO SIBIIIETCs 3aIIpOC HEKOTOPOTO pecypca B OJI0Ke try ¢ IoCiIeyOIUM OCBO-
0OKIeHUeM 3TOr0 pecypca B omoke finally. [l Toro, 4ToOBI cOeIaTh 3TO 0OJIee «UICTO»,
CyILIECTBYeT orrepaTop with*:

Coxpanure Kak using_with.py:

with open("poem.txt") as f:
for line in f:
print(line, end='"")

Kak s3T0 paboTraert:

BrIBog moJpKeH OBITH TAKUM Ke, KaK M B IIpeAbIAyIlleM ITpuMepe. PasHuma gup
B TOM, 4YTO 37[eCh MBI HCIIOJIb3yeM (PYHKIIUIO Open C oIepaTopoM with — atuM mbl
OCTaBJIfeM aBTOMAaTHUYecKoe 3aKpbITHe ¢aiiyia o OTBETCTBEHHOCTb With open.

3a KyJmcamu poucxoauT cienyoiree. CyiiecTByer HEKUI IIPOTOKOJI, HCIIONb3ye-
MBIt ortepaTopoM with. OH cuuThIBaeT 06bEKT, BO3BpAIIlAeMbII OIIEPATOPOM Open.
Hasoséwm ero B manHOoM ciyuae «thefile».

Ilepen 3ammryckoM 6I0Ka KOMIa, COIepsKaIIerocs B HEM, orepatop with 6cezda BBI3BI-
BaeT pyHkuuio thefile.__enter__, a Takxe 6cez0a BpI3bIBaeT thefile. _exit_
IIoCJIe 3aBepIIIeHNs BBIITOJIHEHHS 3TOTO OJI0Ka Kofa.

Tax uTO KOH, KOTOPBIM MBI ObI Hammcanu B 610ke finally, OygeT aBTOMAaTHUUeCKU
ob6paboTaH MeTomOM __exit_ . Ito m3baBiseT HAC OT HEOOXOJAUMOCTHU IIOBTOPHO
B ABHOM BHJ€ yKa3bIBaTh orepaTopsl try..finally.

* with — anen. «c» (npum.nepes.)
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BoJee obmmpHoOe pacCMOTpeHUe 9TOH TeMbI BBIXOUT 32 PAMKH HaCTOSIIIeH KHUTH,
moaToMy 11 6ojiee ucuepIibIBaroliero oobsicuenus cm. PEP 343.

16.7 Pe3ome

MbI 06cyiuaH UCIOIb30BaHNE OIIEPATOPOB try. .except u try..finally. MbI Takke yBHIe-
JIM, KaK CO3[1aBaTh HAIIIX COOCTBEHHBIE THIIBI MCKIIOUEHHIT U KaK UX BbI3bIBATh.

Jlasee MBI 03HAaKOMHMCS CO CTaHAAPTHOM 6mbinorekoit Python.
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CranpmapTHasg 6MOIMOTEKA

CranpmaprHas 6ubiauoreka Python comepskuT orpoMHOe KOJTHUYECTBO ITOJIE3HBIX MOIYJIEH U 5IB-
JISIETCST YaCThi0 CTAHJAPTHOTO KOMILUIEKTa ITocTaBKU Python. O3HaAKOMUTBCS €O CTaHOAPTHOIT
6ubruotexort Python ouens Ba)kHO, Tak KaK MHOXECTBO 3a[1ay MOKHO PEIINUTh OUeHb OBICTPO,
€CJIM BBl 3HAKOMBI C BO3MOKHOCTSIMH 3TUX OUOINOTEK.

PaccMmoTrpum HekoTOphIe HanboJIee YacTo UCIOIb3yeMble MOAYIN 9TOI 6ubanoreku. [leTas-
HOe OIMCaHWe BCeX MOXYJeH cTaHmapTHOM Oubiauotreku Python moxHO Havitu B paspere
«Library Reference» moxyMeHTanuu, BXOIAIIEl B KOMILIEKT ITocTaBKU Python.

HaBafITe H3YyUHUM HECKOJIBKO IT0JIE€3HBIX MO,IIYJICIV/I.

ITpumeuanue

Ecotu TeMBbl B HacCTOsIIIEH IUIaBe IMOKAKYTCS BaM CIMIIIKOM CJIOKHBIMH, BBl MOKeTe €€ IIPOITy-
ctuth. OJHAKO 51 HACTOSATEIFHO PEKOMEHIYI0 BEPHYThCS K 9TOI IJIaBe, KOTHA BbI Oynere UyB-
cTBOBaTH cebs 6osree yBepeHHO ¢ Python.

17.1 Mopynb sys

Monynb sys comepXUT QyHKIIMOHATBHOCTD, XapaKTePHYIO AJIS CUCTeMBbl. Tak MbI BUIEIH, UTO
CITHICOK SYS.argv COAep>KUT apTyMeHTbl KOMaHJHOM CTPOKU.

[IpenIonoXxuM, HaM HY’>KHO y3HAaTh BEPCHUIO HCIIOIb3yeMO¥ KoMaHabl Python ¢ Tem, aTo6sI, kK
IIpUMepY, yOeTUThCSA B TOM, YTO MBI HCIIOJIb3yeM KaK MUHUMYM Bepcuio 3. MoxyJIb sys mpemo-
CTaBJIAET TAKYyI0 BO3MO)XHOCTb.

>>> import sys

>>> gys.version_info

(3, 0, 0, 'beta', 2)

>>> sys.version_info[0] >= 3
True

Kaxk sTo paboTaer:

Mopnyip sys comepKUT KopTex version_info, KOTOpeIil XpaHUT NHPOPMAIIUIO O
BepcHu. IIepBbIif 351eMeHT 3TOTO KOpTe)ka 0003Ha4YaeT CTapIIyio Bepcuio. Mur Mo-
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’KeM HCIIOJIb30BaTh €T0, HaIIpUMep, MJIA TOTO, YTOOBI yOeTUThCA, YTO IIporpaMma
OymeT BBIIOTHATHCA TOIBKO B Python 3.0:

Coxpanure kak versioncheck.py

import sys, warnings
if sys.version_info[0] < 3:
warnings.warn('"[ns BbIMO/IHEHMA 3TOI MporpammMsl Heobxoguma KakK MUHUMYM \
Bepcusa Python 3.0",
RuntimewWarning)
else:
print('HopmanbHOoe npogonxeHune')

BreiBon;:

$ python2.7 versioncheck.py
versioncheck.py:6: [Ans BbIMONHEHWS 3TOW MporpamMbl HEO6XOAMMA KaK MUHUMYM
Bepcua Python 3.0

RuntimeWarning)

$ python3 versioncheck.py
HopmasbHOe NpoAO/IXEHMNE

Kak sTo paboraer:

MB5I Hcriop3yeM OOVH M3 MOAYJIEH CTaHOAPTHOH OMOIMOTEeK!, KOTOPHIH Ha3bIBa-
eTcsi Warnings ¥ CIy>KHUT I OTOOpaskeHUs IIpeayIpesKaeHH T ToIb30BaTeo. Ec-
nu Bepcus Python menee 3, MbI mOKa3bIBaeM COOTBETCTBYIOLIIEE IIPEAYIIPEKIEHIIE.

17.2 Mopynb logging

[IpencraBbTe CUTYAIHIO, KOTAA HEOOXOIUMO COXPAHUTh HEKOTOPHIE OTJIAIOYHbIE UIU APYTHE
Ba)KHbIE COOOIIIeHNs Iie-HUOYIb, YTOOBI UMeTh BO3MOKHOCTbH I103)Ke IIPOBEPUTH, OTpaboTaia
JIU TIPOrpaMMa, Kak OKUIanock. Kak MbI ‘«coxpaHuM rae-HUOYab» 91U coobinenus? Cuenarb
35TO MOXXHO IIpU IIOMOIIU MOAyJid logging.

Coxpanure kKak use_logging.py

import os, platform, logging

if platform.platform().startswith('Windows"):
logging_file = os.path.join(os.getenv( 'HOMEDRIVE'), \
os.getenv('HOMEPATH"), \
"test.log')
else:
logging_file = os.path.join(os.getenv('HOME'), 'test.log')

print("CoxpaHsaem nor B", logging_file)
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logging.basicConfig(
level=logging.DEBUG,

format=" : : ',
filename = logging_file,
filemode = 'w',

logging.debug("Ha4vano nporpamms')
logging.info("Kakne-to pgencteua')
logging.warning("Mporpavma ymupaeT™)

BriBon:

$ python3 use_logging.py
CoxpaHsem nor B C:\Users\swaroop\test.log

Ecnu oTkpsITh aiin test.log, oH 6yaeT BBIMIIALETh IPUMEPHO TaK:

2012-10-26 16:52:41,457 : DEBUG : Ha4dano nporpammbl
2012-10-26 16:52:41,474 : INFO : Kakue-To geinctBus
2012-10-26 16:52:41,475 : WARNING : lporpamma ymupaeTt

Kaxk sTo paboTaer:

MpbI HCTIOJIB30BATH TPU MOIYJISI U3 CTAHJAPTHOM 6MOIMOTEKU: MOIYJIb OS JIs B3a-
MMOJENCTBHUA C OIIepallMOHHOM CUCTEMOU, MOAYJb platform o mosryyeHus UH-
dopmaruu o aaTdopMe (T.e. OTepaTHOHHOM CUCTEME) U MOAYJIh logging mis co-
XpaHeHus Jora'.

[Ipeskme  Bcero, TIpWM  TIOMOINM  CTPOKHM, BO3BpallaeMoH  (QyHKIIHeH
platform.platform() MbI IIpoBepseM, KaKasd OIlepallMOHHAas CHCTEMa WC-
nosb3yercss (ma Gostee mompoOHOI mHQopMmanmuu cM. import  platform;
help(platform)). Ecniu ato Windows, To MbI ompepeiisieM OHCK, COAEp/KAIIIUI
JOMAIITHUY KaTaJoT, ITyTh K JOMAIITHEMY KaTaJoTy Ha HEM U nMs (aiiia, B KOTO-
POM XOTHM COXpPaHUTH nHPopMaruo. CI0KUB BCe 3TU TPU YaCTH, MBI IIOTydaeM
TIOJIHBIN TyTh K ¢arimy. s qpyrux miaargopm HaM HY)KHO 3HATh TOJBKO ITYTh K
JOMalIlIHeMy KaTaJOoTy II0JIb30BaTelIs], U MbI IIOJTYUYHUM IIOIHBIH IIyTh K (ariy.

[Ipu momoru PyHKIMY 0s . path.join() MbI 06beqUHAEM TPU YaCTH IYTH K ai-
7y BMecTe. MBI HCIIOJIb3yeM 3Ty (PyHKIIUIO BMECTO IIPOCTOT0 00BeTUHEHNUS CTPOK
IUIS1 TOTO, YTOOBI TapaHTHPOBATH, UTO ITOJIHBIN ITyTh K (ariIy 3amucaH B popmare,
0’KMJAeMOM OIIEpAllMOHHOM CUCTEMOM.

Hanee MbI KOHQUTIYpHUpPyeM MOAYJb 1logging TakuM 06pasoM, YTOOBI OH 3aIIHCHI-
BaJI BCe COOOIIIEHUs B OIIpeReIéHHOM opMare B YKa3aHHBIH (arii.

HakoHeIr, MbI MO)KeM BBIBOUTD COOOIIIeHY S, TpeTHA3HAUeHHbIE IS OTJIAIK!, UH-
dopMupoBaHUs, TpeAyIPEKAEHUSI U JaKe KpUTHUecKue coobinenus. [locie BbI-
IIOJIHEHUS IIPOTPAMMBI MOKHO IIPOCMOTPETh 3TOT (Al U y3HATh, YTO IIPOHCXO-

og - amen. «xypHa», «BeCTH KypHaN» (npum.nepes.)

17.2. Moaynsb logging
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IOUJIO B IIPOTPaMMe, XOTsI II0JIb30BATEIN0, 3aIlyCTUBIIEMY IIPOTPAMMY, HUUETO He
OBLIO II0OKA3aHO.

17.3 Cepua «Moaynb Hepennx»

B cranpmaprHO 6MOIMOTEKe MOKHO HAWTH eI1lé MHOTO rnoJjie3Horo. Hampumep, otianka, oopa-
60TKa ImapaMeTpPOB KOMaHIHOM CTPOKH, PETyJIIpHbIE BRIPAKEHUS U TaK JaJIee.

Jlyummnii crioco6® manbHEMIIero U3ydyeHus CTaHAApPTHOM OMONHOTEKM — YUTATh 3aMedaTellb-
Hy!0 cepumo [lyra Xenmana «Moayis Hemenr» UIX 0PUITHAIBHYIO JoKyMeHTanno Python.

17.4 Pe3iome

MbI M3y4YMIIH TUIIH HEKOTOPbIE BO3MOKHOCTU HEKOTOPHIX MOIYJIEH CTaHAapTHOI OGubInore-
xu Python. fI HacTosATEIBHO PEKOMEHAYIO IIPOCMOTPETH JOKYMEHTAIINIO 10 CTAaHJaPTHON 0110-
nnoreke Python, 4To6bI yBUIETh Bce JOCTYIIHbIE MOAYJIH.

Jasee MbI 06paTHMCs K HEKOTOPBIM acIeKTaM, KOTOpbIe CAeNaloT Ballly SKCKypcuio o Python
6ostee «3aBEPIIEHHOIN».
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IOTIONMHUTEIHHO

K HacrosdmemMy MOMEHTY MBI y>Ke pacCMOTpeIH OOJIBLIYIO YacTh TOTO, UTO BaM IIPUIAETCS HC-
II0JIb30BaTh IIpu pabore ¢ Python. B aTo#i riaBe MBI 0XBAaTUM HEKOTOpBIE HOIIOJHUTEIbHbBIE
aCIIeKThI, KOTOpBIe IIOMOTYT OTHLIM(QOBATh Ballld 3HAHUS.

18.1 lNepepaua kopTexen

XoTenoch T BaM Korga-HUOY b, UTOOBI PYHKITMS BO3Bpalllaja He OOUH pe3yJIbTart, a ABa? 9To
BO3MOXKHO. Bcé€, uTO 119 3TOTO HYXKHO, — UCIIOJIB30BaTh KOPTEX.

>>> def get_error_details():
return (2, 'onucaHume ownbkm No2')

>>> errnum, errstr = get_error_details()
>>> errnum

2

>>> errstr

'onucaHne ownbknm No2'

OGparuTe BHUMaHUeE, UYTO HCIIOJNb30BaHME BBIDOKEHUS ‘d, b = <HekoTopoe BbipaxeHue>"
MHTEPIIPETUPYET Pe3yJIbTaT KaK KOPTEX U3 JBYyX 3HAaUEHUN.

Yr106BI HHTEPIIPETUPOBATD PE3YJIbTAT KaK (@, <BCE OCTasbHOe>)”, HY)KHO IIPOCTO ITI0OCTABUTh
3BE€30UKY, KaK 3TO JeJIal0oCh [JIs ITapaMeTpPOB (PyHKIIMIA:

>>> a, *b = [1, 2, 3, 4]
>>> g

1

>>> D

[2, 3, 4]

I9To TaxKe II0Apa3yMeEBAET, UTO IIOMEHATh ME€CTAMM [Ba 3HAUYEHU B PythOIl 6bICTpee BCETO
MOJXHO TaK:

>>> a =5; b =28
>>> a, b =Db, a
>>> a, b
(8, 5)
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18.2 CneuynanbHble MeToAabl

EcTp psn MeTOmOB, UIpapIIuX 0co0yIo posb oyd KnaccoB. Hampumep, __init_ wu_ del .

CrienmajbHbIEe METOBI CIIY)KAT IJIs1 TOTO, YTOOBI MMUTHPOBAThH ITOBeIeHYe BCTPOCHHBIX TUIIOB
naHHBIX. Hampumep, Bcé, uto motpebyercs OIS UCIOJIb30BAaHUS OIE€paIlliy MHIEKCUPOBAHUS
X[VHAeKC] IpUMEHUTETHHO K CBOEMY Kiaccy (B TAaKOM BH[E, KaK 3TO AEJIAJIOCh IS CIIMCKOB
u KopTemeI?I), 9TO peamu3oBaTh MeTox _getitem__ (). Kcratu, umenno sror meron Python
HCIIOJIB3YyeT JJIg caMoro Kiacca list!

HeKOToprC I10JI€3HbIE CIIELIMAJIbHBbIE METOObI IIEPEUNCIIEHBI B Ta6JII/II_I€ HIDKe. Bce Apyrue me-
TOAbI MOKHO ITOCMOTPETDh B JOKYMEHTAIIMI.

Nms Onucanue

__init__ (self, ...) 9TOT MeTO[ BBI3BIBAETCS IIPSIMO IIepe]] TeM, KaK BHOBb CO3/IaHHBIH
00BEKT BO3BpAIIIAeTCs [JIS1 MCIIOTb30BAHUS.

__del__(self) BrI3bIBaeTcs mepen yHUUTOKeHUEM 00beKTa

__str__(self) BrI3pIBaeTCS IIPU MCIIONBb30BAaHUY QYHKIHUH print mam str().

__lt__(self, other) BrI3pIBaeTcs, Koraa UCIOIb3yeTCs: OIIePaTOP «MeHbIIe» (<).
Cy11ecTBYIOT ¥ aHAJIOTUYHBIE METOMBI [JIS1 BCEX OIIepaTopoB (+, >,
" T.1.)

__getitem__(self, key) | BrI3pIBaeTcsl IIpU HCIIOIB30BAHUH OIlEPaTOPa MHAEKCUPOBAHUS
x[nHpekc]

__len__(self) BrIsbIBaeTcst mpu oOpallleHUH K BCTPOEHHOI QyHKIHUU len() @i
00'BEKTA-II0CIIEOBATEILHOCTH.

18.3 Bbnokun B 0oaHO Bblipa>keHue

MbI HEOTHOKPATHO TOBOPIIIH, UTO KKIBIN OJIOK KOMAaHJ OTHAENSeTCs OT APYTUX CBOUM COO-
CTBEHHBIM ypoBHeM orcTyna. OqHaKo, cyllecTByeT U UcKiIoueHue. Eciau 6,10k KoMaHA comep-
YKUT TOJIBKO OJJHO BBIPa)KEHUE, €T0 MOKHO YKa3bIBAaTh B OJTHOM CTPOKE C yCIOBHBIM OII€paTOPOM
WU, CKa)KeM, oIlepaTopoM IuKJIa. PaccMoTpuM aTO Ha IIpuMepe:

>>> flag = True
>>> if flag: print('Ja')
Ja

O6paruTe BHUMaHUe, UTO € JHHCTBEHHBII OIIePaTOP PACIIOIOKEH B TOM JKe CTPOKe, a He OT/eJIb-
HBIM GJIOKOM. ITOT CII0CO0 MOYKET ITOAKYIIUTh TeM, UTO IKOOBI «COKpAIIlaeT» IIPOTpaMMy, HO s
HACTOSTEJIPHO PEKOMEHyI0 N30eraTh ero BO BCeX CIIydasix, KpoMe IIpoBepku orrnboxk. [Ipexme
BCETO, [IOTOMY YTO TOpas3fo jerde J00aBIsATh KOMaHIbI, KOT/AA yKe eCTh He0OXOJUMBIH YPOBEHb
OTCTyIIA.

130 "nasa 18. [JononHuTenbHo


http://docs.python.org/py3k/reference/datamodel.html#specialnames

A Byte of Python (Russian), Bepcusa 2.01

18.4 Lambda-¢opmbl

KirroueBoe citoBo lambda ucrosnb3yeTcs miId co3faHua PYHKIHUM U BO3BpaTa UX 3HAUEHUS BO
BpeMsd BBINIOJIHEHMA IIporpaMMbl. lambda IIpMHMMAaeT ImapaMeTp, 3a KOTOPBIM CIE€AYEeT OIHO
BbIpa)keHHe, KOTOpOe CTAHOBUTCS TeJIOM (PyHKIIUH, a 3HaUeHHUe 3TOT0 BbIpa)keHUs BO3Bpallla-
eTCsl HOBOU (DYHKITHE.

IMpumep: (coxpanure kak lambda. py)

points = [ { 'x" : 2, 'y' ¢+ 33}, { 'x" 4, 'y 13} ]
points.sort(key=lambda i : i['y'])
print(points)

BreiBog;:

$ python3 lambda.py
[{'x': 4, 'y': 1}, {'x': 2, 'y': 3}]

Kaxk sTo paboTaer:

O6paTtuTe BHUMaHUeE Ha TO, UTO METOH SOrt Kiracca 1ist MoeT IpUHHUMATh I1apa-
MeTp key, OIIpeesISIOIIHIT CIIOCO0 COPTUPOBKY CIIHCKA (OOBIYHO MBI {YMaeM TOJIb-
KO O COPTHPOBKeE IT0 BO3PACTAHUIO MJIH 10 yOBIBAaHUIO). B TaHHOM ciTydae MbI XOTUM
IIPOBECTH COPTHPOBKY II0 COOCTBEHHOMY IIPHHIIUILY, IS Yer0 HaM HeoOXOXHMO
HAIIHCATh COOTBETCTBYIOIYIO PyHKIMI0. Ho BMecTo Toro, 4ToObI CO31aBaTh OTHEIIb-
HbI 610K def s onucanus yHKIHN, KOTOpas OyIeT NCII0Ib30BaThCsl TOJIBKO B
9TOM MECTE, MbI IIPUMEHAEM JIFIM6JIa'BI)Ipa)I(eHI/I€.

18.5 IN'eHepaTopbl cNUCKoB

I'emepaTops! CIINCKOB CITy KaT AJIs CO3JaHNA HOBBIX CITHCKOB Ha OCHOBe CyIllecTByIomux. [Ipen-
CTaBbTe, YTO MMEETCs CITMCOK YHCeJI, HA OCHOBE KOTOPOTO TpeOyeTcs ITOIyYNUTh HOBBII CIIHCOK,
COCTOSILIIUIT U3 BCEX YKCeJI, YMHOKEHHBIX Ha 2, HO TOJIBKO IIPH YCJIOBUH, UTO CAMO YHCJIO 60JIb-
ure 2. [eHepaTOphI CIMCKOB ITOAXOOAT UIA TAKHUX 3aa4 KaK HeJIb3d JIy4llIe.

ITpumep: (coxpanure kak list_comprehension.py)

listone = [2, 3, 4]

listtwo = [2*1 for i in listone if i > 2]
print(listtwo)

BriBopm:

$ python3 list_comprehension.py
[6, 8]

Kak sT0 paboraer:
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B sToM mpumepe MBI cO31aéM HOBBIH CIIHCOK, YKa3aB OIlepaIlHIo, KOTOPYIO Heoo-
XOIMMO IIpou3BecTH (2 * 1), KOTIa BBIIOJHsETCS HeKoTopoe ycinoBue (if i > 2).
O6paTtuTe BHHMAaHNe, YTO UCXOTHBIN CIIMCOK ITPY 3TOM He U3MEeHSeTCs.

[IpenMyII1eCTBO MCIIOIB30BAHNS T€HEPATOPOB CITMCKOB COCTOUT B TOM, YTO 3TO 3aMETHO CO-
Kparraer 00BEMBI CTAHAAPTHOTO KO/, HEOOXOAUMOTO IS IIUKINUECKOI 06paboTKU KayKOTO
aJIeMeHTa CIIHCKA U COXPAaHEHUS €T0 B HOBOM CITHICKE.

18.6 lepepaua kopTexeit n cnosapeit B pyHKUUMU

J7141 IOy ye HUs ITapaMeTpoB, IepefaHHbIX QYHKIIUHY, B BUIe KOPTe)Ka MIIHU CI0Baps, CYIIeCTBY-
IOT CITeI{MaJIbHble IIPUCTABKY ~*” MM “**” COOTBETCTBEHHO. ITO 0COOEHHO ITOJIE3HO B CIyYasX,
Korga (yHKIHsI MOKET IIPUHUMATh IIepeMeHHO€e UHCIIO IIapaMeTPOB.

>>> def powersum(power, *args):
"' 'Bo3BpawaeT cymMMy aprymMeHToB, BO3BEAEHHLIX B YKa3aHHYK CTEreHb.
total = 0
for 1 in args:
total += pow(i, power)
return total

rr

>>> powersum(2, 3, 4)
25

>>> powersum(2, 10)
100

[TockoNBKy TIepeq IepeMeHHOM args yKasaHa IIPHCTaBKa *”, BCe IOIOJIHUTEIbHBIE apry-
MEHTBHI, IlepeJaHHble QYyHKIIMH, COXpPAHATCA B args B BHUMAe KOpTeXa. B ciiyuae MCIIONb30Ba-
HUs TIPUCTABKU ***” BCe MOIOJHUTEIbHBIE MapaMeTphbl OyayT PacCMATPUBATHCS KaK MApBbI
KJIIOU/3HaueHUeE B CIIOBape.

18.7 exec u eval

dyHKUIUS exec CIy)KUT s BbIIONHeHus1 KoMaH[ Python, comep:kamnuxcs B ctpoke wiu daii-
Jie, B OTJIMYMeE OT CaMOI'0 TeKcTa mporpamMmmbl. HarpuMmep, Bo BpeMs BBIIIOJIHEHUS IPOTPaMMBbl
MOYXHO CPOPMHUPOBATH CTPOKY, COAEPIKAIIlyI0 TEKCT ITporpaMMbl Ha Python, u 3amyctuts ero
IIpH TIOMOIITU exec:

>>> exec('print("3agpascTBYiA, Mup!")"')
3ppaBcTBYin, Mup!

AHayrornuHo, yHKIH eval IT03BOJIsAeT BBIUMCIIATh KOppeKTHBIe BeIpaykeHus Python, comep-
Kalluecs B CTpoke. Bot mpocToit mpumMmep.
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>>> eval('2*3")
6

18.8 OnepaTop assert

OmepaTtop assert CyIIecTBYeT [AJIs TOTO, YUTOOBI YKa3aTh, YTO HEUTO SABJIseTCs ucTHHOI. Hampu-
Mep, ectu TpebyeTcsi TapaHTUPOBATh, UYTO B CITUCKe OyaeT XOTs Obl OMUH 3JIEMEHT, U BbI3BATh
ourn6Ky, eCJTU 3TO He TaK, TO OIlepaTop assert uaeanbHO MONOMAET Ay Takou 3amaun. Korma
3asiBJIeHHOE BBIp@KEHUeE JIOKHO, BhI3bIBaeTCs OIInbOKa AssertionError.

>>> mylist = ['item']

>>> assert len(mylist) >= 1

>>> mylist.pop()

'item'

>>> mylist

[]

>>> assert len(mylist) >= 1

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

AssertionError

TeM He MeHee, OIIepaTop assert ciefyer NCIoIb30BaTh 61aropasyMHo. B GosrpIunHCTBe cryda-
€B TOpasIo JIyUllle «OTIABIUBATh» UCKIIOUEHUs 1 JINOO peliaTh COOTBETCTBYIOLIYIO IIPobIeMy
aBTOMATHUUECKH, JINOO BBIAABATH II0JIH30BATENI0 COOOIIeHe 00 OIIHOKe U 3aBepIIaTh paboTy
IIPOTPaMMBL.

18.9 ®dyHKuuna repr

OyHKIUS repr KUCIOJAb3YeTcs A MOJTYYeHUs KAHOHUYECKOTO CTPOKOBOTO ITPEICTaBIEHUSI
o6bekTa. JIoOOTBITHO, UTO B GOJIBIIIMHCTBE Ciiy4yaeB eval(repr(object)) == object

>>> 1 = []

>>> i.append('item")
>>> repr(i)
"['item']"

>>> eval(repr(1i))
["item']

>>> eval(repr(i)) ==
True

[To 6onpiIOMY Ccuéry, QYHKIHUS repr CIyKUT A IIOJTyUeHUs IledyaTaeMoTo IIpeCTaBIIeHUs
ob6pekTa. OmpeneanB METON __repr__ B COOCTBEHHOM KJIacce, MO>KHO YKasaTh, UTO OH OyneT
BO3BpalllaTh 110 BBI3OBY (PYHKIIUU repr.
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18.10 YnpaBnsiowmne nocnenoBaTenbHOCTHU

[TompoOyiiTe OTBeTUTH Ha BOIIpoC: Kak ykasaTs CTPOKY, COepIKally o OJMHAPHYI0 KaBbIuKy (')?
Hampumep, ctpoky “What's your name?”. E€ Beqib Heb3s 3amucaTh IIpoOCTO Kak - 'What's your
name?'”, moromy uto Torma Python He cMosker onpenenuTs, Te HAYAIO CTPOKH, U T/I€ KOHEL.
B TakoMm ciyuyae mpUAETCS KAKMM-TO 00pasoM yKasaTbh, YTO JAaHHAas ONUHAPHAs KAaBbIUKA He
0603HAUAET KOHI[A CTPOKU. ITO MOXKHO CHEJIATh IIPU IIOMOLIN TaK HA3bIBAEMOM YNpasisaoujeti
nocredosamenrvHocmu. YKa)XUTe OQUHAPHYIO KaBBIUKY Kak \' — yepe3 00paTHYI0 KOCYIO YepTY.
Teneps Halra cTpoka OyHeT BBITJIAAETh Tak: 'What\'s your name?'.

[ pyroii crioco6 3amucu TaKkoi crienuguuecKkor cTpoku — "What's your name?", T.e. C HCIIOJIb-
30BaHHEM ABOMHBIX KaBbIUueK. AHAJIOTMUHO CJIeyeT UCII0JIb30BaTh yIIPaBIAIOIIYO II0CJIeI0Ba-
TEJIBHOCTD HJI1 BCTABKU ABOMHOM KaBBbIUKU B CTPOKY, OTPAHUUYEHHYI0 IBOMHBIMI KaBbIUKAMMU.
Cama sxe oOpaTHast HaKJIOHHAs UyepTa YKa3bIBaeTCsl YIIPABIIAIOIIEH II0CIe0BATeIbHOCTHIO \\.

A Kak 3ammcaTh JBYCTPOYHYIO CTpoKy? OQUH U3 BapMaHTOB HaM Y’Ke 3HAKOM — 3aKJIIOYUTH
CTPOKY B TpPOIHBIE KaBBIUKH, KaK ObLIO ITOKa3aHO paHee. Ho ecTh U APYyro¥ — MCIIOIb30BATh
YIIPaBJISIOLIYIO0 ITOCIeJOBATENBHOCTD s CHMBOJIA ITepeBoa crpoku \n. Hapumep: “370 nep-
Basi cTpoka\n3dTo BTOpas cTpoka . Ilojle3HO 3HATH eIé OJIHY YIIPABIAIOIIYIO II0CIeI0BATEb-
HOCTb — Tabyanuio (\t). YIIpaBisoIuX I0CIeT0BaTeIbHOCTE CyIlecCTByeT HaMHOTO OOJIbIIIe,
HO 371eCh YIIOMSIHYTBHI TOJIbKO HanboJjiee BayKHBIE.

Crnenyer OTMETHUTD, UYTO OJMHApHAsA HAaKJIOHHAsA YepTa B KOHIIE CTPOKHU JIMIIIb YKa3bIBAEeT Ha TO,
YTO MPOJOJUKEHNE UIET CTPOKOM HIKe, HO He BCTaBJIAeT ImepeBofa cTrpoku. Hampumep:

"9To nepsoe npeasioxeHue. \
JTO BTOpoOe npeanoxeHue."

9KBUBAJIEHTHO 3alKUCH "JTO NepBoe npeasioxeHne. 3TO BTOpoe npeasioxeHue.".

18.11 Heob6pabaTbiBaeMble CTPOKU

[ly1s1 3aIIMCH CTPOKH, B KOTOPOIL He OyIeT IPOBOAUTHCSI HUKAKOM CIIEI[UATbHOIM 00paboTKM, KaK,
HATIPUMED, YIIPABJISIONIUX OCIEI0BATEILHOCTEN, TIePe/l CTPOKOI YKa3bIBA€TCs IPUCTABKa ‘T
i “R”. Hampumep, r"Mepesog CTpoku o6o3HadaeTcs \n'".

3ameuaHue I MONb30BaTeNEN PerylIspHBIX BRIpAKEHUN

[ paboTBHI ¢ peryIapHBIMHU BBIPQKEHUAMH BCeTa NCIIONb3yliTe HeoOpabaThIBaeMble CTPOKH.
B mporuBHOM ciTydae Bac AET MHOTO BO3HHU C 00paTHBIMH KOCBIMU 4éproukaMmu. Hampumep,
oOpaTHBIEe CCBUIKM MOKHO 0003HaJaTh Kak '\\1' mm r'\1"'.

1« »

r” — om aMe. «raw» — «ChIpO¥, HeoOpabOTaHHBIN» (NpuM. nepes.)
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18.12 Pe3siome

WTak, B HacCTOsIIeH IJIaBe MBI PacCMOTpEIM HEKOTOpble NOIOJHUTEIbHbIE BO3MO)KHOCTU
Python, xots mo-mipe)xHeMy, He OXBAaTHJIN Bcero. TeM He MeHee, K HACTOSIIIIEMY MOMEHTY MBI
y’Ke IIPOIILIH IIOUTH BCE, YTO BaM KOTIa-TMO0 ITOHAAOOUTCS MCIIOIb30BATh Ha IIPAKTHKe. TOTO
BIIOJIHE OCTATOUHO JJIsl Hauasia paboThl HAJ JTIOOBIMY ITPOTPAMMaMU.

Hamee MbI 06CyIUM, KaK IIPOIOJIKATH HccieqoBaTh Python.
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YT1o manpiiie

[o6poCcOBeCTHBIN YNUTATENb, JOUYUTABIUINI KHUTY A0 CHUX IIOP, @ TAK)KE MHOTO ITPAKTHUKOBAB-
IIHUIICS B HAIIMCAHUY IIPOTpaMM, HaBepHsKa yKe ocBouics ¢ Python. I koneuHo, BbI yike I10-
IIpo60BaIHN pealn30BaTh KaKue-HUOYIb coOCTBeHHBIe naen Ha Python, uTo6bI moTpeHUpPOBATH-
csa. Her? Torma crout Hayats! Ho B TakoM ciyyae Bo3HHKaeT BoIpoc: «UTo jke [neyaTh Jaib-
mre?».

Sl mpenaraio BaM CIIpaBUTHCA CO CIEAYIOLIEN 3aJadei.

3amaua

CospmariTe COOCTBEHHYIO IPOTrpaMMy «AapecHas KHUTa», pabOTaIoOIy0 U3 KOMaHIHOH CTpPO-
KU U TI03BOJISIOIIYIO IIPOCMATPUBATh, J00ABIATH, U3MEHITbh, YIAIATh MU UCKATh KOHTAKTHBIE
JaHHBIE BAIlIUX 3HaKOMBIX. Kpome Toro, aTa mHpOpMAaIus TakKe JOJKHA COXPAHATHCS Ha THUC-
Ke 151 IIOCJIeAYIOIIero JOCTyIIa.

910 AOCTAaTOYHO IIpOCTAad 3afdavda, €CjIn AyMaTb O Hel B TEPMHUHAX, KOTOpbI€ MbI O CHUX IIOP
ITPOXOOUIIN. Ecnu >xe BBI BCé-Taku HYXIA€TECh B IIOACKA3KE, KaK JICI“/ICTBOBaTb, BOT OHa.

ITomckaska (He yuTaTh!)

Cospaiite Kacc A1 XpaHeHUs IePCOHATBHBIX JaHHBIX. OOBEeKThI BUSUTHBIX KAPTOUEK XPaHU-
Te B CJIOBape, B KOTOPOM HMMeHa KOHTAaKTOB OyIyT CIIY)KUTh KiIouaMu. [l IUTeIbHOTO Xpa-
HEeHUs 3TUX 00BEKTOB Ha JKECTKOM HHCKe BOCIIOIb3yiTech MoayiaeM pickle. [lns mobaBieHus,
U3MeHEeHUS UIH yAJIeHUs1 KOHTAaKTOB IIPUMEHANTe BCTPOEHHBIE METOABI CJIOBAPSL.

Kak TorpKO BBI CITpaBUTECH C 3THM, BBI CMeJIO MOKeTe Ha3bIBaThCs ITporpaMMuctoM Ha Python.
A Temepb HeMeUICHHO HAIIUIIINTE MHE IIHCHMO ;-). 9TO He 00s3aTeJIbHBII II1ar, HO BeCbMa pe-
KOMeHAyeMbIi. TaxKe IMOgyMaiTe O ITOKyIIKe OyMa)KHOM BepCHHU KHUTH, UTOOBI IIOAAEP/KaTh
e€ JaIbHEHIITYI0 pa3paboTKy.

Ecnau sTa 3aJayKa II0Ka3ajlaCh BaM CJIHIIIKOM JIETKOIM, l'IOl'IpO6yfIT€ eleé OonoHYy:

3amaua

Peanusyiite komannay replace. 9Ta KoMaHAa 3aMeHsAeT OAHY CTPOKY APYTOH B CIIMCKe IIepeIaH-
HBIX e¥ (amIoB.
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Komanpma replace MoeT OBITH JTIIOOO¥ KeJTaeMOM CIOKHOCTH: OT IIPOCTOI 3aMeHBI CTPOK 0
TIOMCKA TI0 I1a0JI0HY (PeryJIssipHOMY BbIPaKEHHUIO).

A BOT el11é HeKOTOpBIe BO3MO)KHbIE HAIIpaBIeHNs BAlller0o JaJIbHENIIero Iy TeIIeCTBH 110 MHU-
py Python:

19.1 YnpaxHeHus

Ha Stack Overflow ects Hemoxoe obcyxmeHue yrnpaxHenuil Ha Python, momoraroimmux orTo-
YUTD Ballle MacTEePCTBO.

19.2 MMpumMmepbl nporpamm

Jlyumuit crroco6 oBJIafeTh A3bIKOM IIPOTPAMMHUPOBAHUS — 9TO IIMCATh MHOTO IIPOTPAMM U UH-

TaThb MHOT'O IIpOIr'paMM:

ITpoext PLEAC
Xparunuiie koaa Rosetta
[Ipumepsr ana Python Ha java2s

Kuwura perenito Python — renneiimas xoymeKiyus perenToB U IOACKa30K, KaK pelarh
Te MU MHBIe TpobiaeMsl mpu moMolnu Python. O6sa3aTenpHa K IPOYTEHUIO KasKIBIM IIPO-
rpamMmucToM Ha Python.

Mopynb Hemenu — eIé OOUH 3aMevaTeNbHbIN IyTeBOAUTEND 110 CIaHiapmHotl 6ubnuo-
mexe Python.

19.3 Bonpocbl u oTBeTbl

Od¢unmansusie « MO)KHO 1 Hesrb3si» B Python
Od¢unmansusie YaBo Python

Cnncoxk HeYacto 3amaBaembix Borpocos ot Norvig
Bompocs! 1 oTBeTHI U3 HHTEpBBIO 0 Python

Bompocer Ha StackOverflow ¢ momeTkoit «python»

19.4 CoBeTbl U pekoMeHpaUUN

Tproku u ynosku Python
CkosraunBaeM IIporpaMMsbl Ipu oMoty Python

Ouaposarenbusiil Python — sameuarenbnas cepus crareri o Python [IaBuna Mepiia.
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19.5 YuebHuku

» Bceobpemmroiuii curcok yue6HnKoB 1mo Python or Awaretek

19.6 Bupeo

» PyVideo

19.7 ObcyxpeHune

Ecitu BBI 3acTpsIu Ha Kakoii-To mpobiaeme B Python u He 3HaeTe, KOro CIIpOCHUTD, TOTIA CIIHCOK
pacceutku python-tutor momoitmér HamIydIIIuM 006pa3oM.

TeMm He MeHee, cHauaJIa IIPOeJIANITe BCIO JOMAIIIHIOW paboTy U MOMBITANTECh PELIUTH IIpobJIe-
MY CaMOCTOSITEJIBHO.

19.8 HoBocTuH

Ecnu Bac mHTepecyoT mociequue HoBocTy Mupa Python, orcnexuarite nx Ha opuUIIHaIBHOIT
mtaHere Python.

19.9 YcTraHoBka oMbnuoTek

B Karamore makeTos Python cymecTByeTr KosoccaIpHOE KOTHYECTBO OTKPBITHIX OMOINOTEK, KO-
TOpBIE BBl MOKETE MCII0JIb30BaTh B CBOUX ITporpamMmax. [l UX yCTaHOBKU MO>KHO BOCIIOJIb30-
BaTbCA pip.

19.10 I'padunueckne nporpammbl

s cosmanus coOCTBeHHOU rpaduyeckoii mporpaMmmMsel Ha Python monamo6urcs kakas-HuOy b
6ubnuorexka 'MII (rpagmueckoro mHTepdelica MOIB30BATENsI) CO CBOMMU IIPUBI3KAMU K
Python. IIpuBssku mosBossitor nucare mporpammy Ha Python, ncronssys 6ubanorexu, Koto-
pble caMu 110 cebe HamucaHbl Ha C, C++ MM OPYTUX SI3BIKaX.

Be16op I'MII mia Python mocrarouno obmupes:
» Kivy
http://kivy.org

19.5. YuebHukun 139


http://www.awaretek.com/tutorials.html
http://www.pyvideo.org/category
http://mail.python.org/mailman/listinfo/tutor
http://mail.python.org/mailman/listinfo/tutor
http://planet.python.org
http://pypi.python.org/pypi
http://www.pip-installer.org/en/latest/
http://kivy.org

A Byte of Python (Russian), Bepcusa 2.01

« PyGTK

9to mpussasku Python x mucTpymenrtapuio GTK+, Ha OcHOBe KOTOpPOTO IIOCTpOEH
GNOME. ¥ GTK+ ecTb MHOT'O CBOMX OCOOEHHOCTEI, HO KAaK TOJIBKO BbI OCBOUTECDH, BbI
cmoskete cosnaBatb U ouens 6p1cTpo. UTo Kacaercs qusaiiHepa rpauuecKoro NHTep-
¢erica Glade, To on mpocTo HesameHUM. [loKyMeHTAIH Ke BCE elné TpedyeT HEeKOTOPBIX
yanyumienuit. GTK+ xopoio pa6oraer B GNU/Linux, Ho ero mopt Ha Windows mmoka He
3axon4eH. [Ipu momorrn GTK+ M0kHO co371aBaTh Kak CBOOOIHBIE, TaK U IIPOIIpHeTapHbIe
nporpamMMsl. I Hadana mpounTairte Yuebuuk mo PyGTK.

PyQt

910 mpusssku Python k uncrpymenrapuio Qt, Ha ocHoBe koToporo nocrpoera KDE. Qt
Ype3BBIUAIHO IIPOCT B UCIIOIB30BaHUHU, 0c00eHHO O1aromaps Qt Designer u usymuTessb-
HOH mokyMeHTanuu Qt. PyQt 6ecruiatHo, ectu HCIIONb3yeTcs I CO3TaHNsT CBOOOTHBIX
nporpamm (¢ muuensuert GPL). [Ins co3maHus 3aKphITHIX MPOIPHUETAPHBIX IIPOTPAMM
BaM IpHAETcA ero KynuTh. Haumnas ¢ Qt 4.5, paspeltiaetcs co3gaBarh IIpU IIOMOIITH HETO
He Tos1bKO GPL’HbIe mporpaMmMmsl. [{7151 Hauaa mpoynTaiite KpaTkoe rmocobue 1o PyQt mmu
Kuury PyQt.

« wxPython

9ro npusssku Python k uacrpymenrapuro wxWidgets. wxPython ne Tax mpocr B ocBoe-
HHH, HO 3aT0 OH nepeHocuM u paboraer Ha GNU/Linux, Windows, Mac u naske Ha BcTpau-
BaeMbIX ILTaTpopmax. MHorue cpenbl paspaborku miis wxPython, rakue kak SPE (Stani’s
Python Editor) u wxGlade Brirrouaror musaiineps! rpadguueckoro narepderica. [Ipu mo-
Mo wxPython Mo)kHO co3maBarh Kak CBOGOHBIE, TaK U IIPOIIpHeTapHble IIPOTPAMMBIL.
Jns Hauasma mpouyuTaiite yueOHuk mo wxPython.

19.11 Pesiome no nHcTpymeHTam IN'AUM

[pyrue BapuaHTBI MOKHO HaiTu Ha wiki-ctpanuite GuiProgramming odurmansHoro caiita
Python.

K coxanenuio, He CyIIecTByeT HEKOEro eJUHOTO CTAaHHAPTHOTO MHCTPYMeEHTa JJI CO3TaHUA
rpapuyeckux mporpamm Ha Python. I 661 pekoMeHIOBaJ BEIOMpPATh OOUH U3 HHCTPYMEHTOB,
OIIMCAaHHBIX BbIIlle, HanboJjee IOAXOMAIIHUI I KOHKPETHOH CUTyaluu. Bo-miepBhIX, ompene-
JIUTECh, COTJIACHBI JIM BBI IIJIATUTDH 32 MCIIOJIb30BaHUE 3TOI0 MHCTPYMeHTa. Bo-BTOpHIX, ompe-
IeTUTeCh, Ha KaKUX matdopMax qoJDKHaA paboTaTh Ballla IIporpaMMa: Tosbko Ha Windows, Ha
Mac u GNU/Linux mtu Ha Bcex cpasy. Y B-TpeTpux, ecoru BeI BbiOpanu miatdopmy GNU/Linux,
TO B Kakoii cpene BbI pabotaete: B KDE ot GNOME.

[ns1 6oee mompobHOTO aHATM3a cM. cTpaHuly 26 Crareit o Python, Towm 3, Bermyck 1.
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19.12 PasnuuHble peanusauuun

SI3BIK IpOrpaMMHPOBAHUS OOBIYHO COCTOUT M3 ABYX YacTell: COOCTBEHHO A3BIKa U IIPOTPaMM-
HOTO o0ecIieyeHus. SI3bIK — 3TO TO, KaK MBI YTO-JIHOO MHIIIEM, a IIPOrpaMMHOe obecIieueHre —
3TO TO, UMO 3aIyCKAaeT HaIllM IIPOrPAMMEI.

Jlo cux mop [ BBITIONHEHUS HALIUX IIPOTPaMM MbI ncnoib3oBanu CPython. OH HasbIBaeTCs
«CPython», moromy uto Hanmcan Ha a3bike C u sBisgercs Knaccuueckum unmepnpemamopom
Python'.

Ho cy1ectByer u gpyroe mporpaMMHoOe obecIieueHne, ClIocOGHO€e BBITIOIHATE IIPOTPaMMbI Ha
Python:

+ Jython

Peanuzanus Python, pa6oraromas Ha mnatrdopme Java. ITo 03HAUAET, YTO MOYKHO HC-
II0JIB30BaTh OMOINOTEKH U KJIAcChl Java B mporpamMme Ha Python 1 Hao6opor.

« IronPython

Peanusanus Python, pa6oraromras sHa matdopme NET, uro o3HauaeT BO3MOKHOCTD HC-
norp3oBaHus 6ubanorek u kiraccos NET B mporpammax Ha Python u Hao6opor.

« PyPy

Peanusanus Python, Hanmucannas Ha Python! 9to mcciemoBaTenbCcKUiT IIPOEKT, CyIIe-
CTBYIOIIUH JJIS yCKOPEHUS U 00JeTrdyeHNs pa3pabOTKU MHTEPIIPeTaTOpa, IIOCKOJIBKY CaM
MHTEPIIPETaTOp HAITMCAH HA JUHAMUUECKOM sI3BIKe (B OTJIMYHE OT CTATUYECKUX SI3BIKOB,
kak C, Java u C# B BBILIEYIIOMSHYTHIX PEATU3ALIUX)

« Stackless Python

Peanusanus Python, cienmmanusupyomiascs Ha BBICOKOI ITPOU3BOAUTEIHBHOCTH MHOTO-
IIOTOYHBIX IIPOTPAMM.

Cy1recTByIOT U qpyTHe peanusanuu, Takue kak CLPython — manmucannas sa Common Lisp u
IronMonkey — mopr IronPython Ha JavaScript, uTo qaét BO3MOKHOCTB ITHCATh Opay3epHbIe IIPU-
moxxeHus («Ajax») Ha Python Bmecto JavaScript.

Kamnaﬂ 13 IMIEPEUYNCIICHHBIX peamxlsaunﬁ HMeeT CBOIO 00JIaCTh IIPUMEHEHU .

19.13 dyHkumMoHanbHoe nporpammupoBaHue (Ans xo-
poOWO NOArOTOBNEHHbIX UMTaTENEIR)

J71s1 HanucaHus GOIBIIINX IIPOTPAMM OIIpeeIEHHO HeOOX0QUMO U3YUHUTh PYHKIIMOHATbHBIN
IIOAXOJ K IIPOrPaMMHUPOBAHUIO, B OTIINUHE OT 00BEKTHO-OPHUEHTHPOBAHHOTO IIOAX0/a, KOTO-
PBII MBI IIPOXOAUIHN B paszderne «O0veKMHO-0PUEHMUPOEAHHOE NPOZPAMMUPOBAHUE:

« IIpakTHUeckue coBeTHI 10 PYHKIIMOHAIBPHOMY IIporpammuposanuto, A.M. Kuchling

! Classical Python interpreter (npum.nepes.)
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 I'maBa «PyHKIMOHATBHOE TIpOrpaMMupoBanue» Kuuru «Dive Into Python»

« IIpesenranus «PyHKIHOHATBHOE IIpOrpaMMupoBaHue B Python»

19.14 Pe3siome

BoT MBI 1 TOJOIIIN K KOHITy Halllelf KHUTH, HO KaK TOBOPHUTCS, 3TO TOJIBKO Hauano KoHya! Te-
IIepb BBI 3asUIBIH ITporpaMMuCT Ha Python, n HecoMHeHHO, TOTOBBI pelIaTh MHOXXECTBO 3a7a4
npu nmomoinu Python. Terreps BbI Mo)keTe HadaTh aBTOMATHU3HPOBATh HA CBOEM KOMIIBIOTEpE
BCE€ ITOAPAL, MOKeTe IIHCaTh COOCTBEHHBIE UI'PHI 1 MHOTOe-MHoToe Apyroe. Tak uro Buepén!
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ITpunoxxenune: FLOSS

20.1 Free/Libre and Open Source Software (FLOSS) '

B ocuoBy ugen FLOSS momno)keHa KOHIIENIIHs cOO0OIIecTBa, B KOTOPOM IIPUHSATO AEIUTHCS, U
0co06eHHO eanThcsl 3HaHUSIMHU. CBOOOIHBIE IIPOTPAMMBbI MOYKHO CBOOOTHO HCIIOTIB30BaTh, U3-
MEHSATb U PACIPOCTPAHATS.

Ecoru BBI yKe IIPOWIH 3Ty KHUTY, TO BBI YK€ 3HAKOMBI co ¢cBoOoHBIM I10, Tak KaK BbI M3yJasld
Python Bcé ato Bpems, a Python siBisercs cBobogHBIM IporpaMMHBIM obecIieueHeM!

Bor Heckompko mpumepoB cBobogHoro [10, 1o KOTOPHIM MOKHO COCTaBUTH HEKOTOpPOE IIpef-
CTaBJIEHHE O TOM, YTO CIIOCOOHO CO3/1aTh TaKOe COOOIIeCTBO:

+ Linux. 9to cBOGOAHOE AAPO OIIEPAllTHOHHOM CHUCTEMBI, HCIIOIb3yeMOoe, HalIpHuMep, B OIle-
paumonnou cucteMe GNU/Linux. Pazpaborky sapa «Linux» zauan Jlunyc TopBansmc
e1é B CBOIO OBITHOCTH cTyaeHTOM. [Linux Kernel]

« GNU. CBoGomHas omepaloHHas CucTeMa, oCHOBaHHast Puuapmom Crouimanom B 1983
rogy. [GNU]

+ GNU/Linux. Coueranue omneparuonHoi cucreMbl GNU c aapom «Linux», B HaIre Bpe-
Ms cepbe3HbIN KOHKYpeHT Microsoft Windows. B mpunnumne, GNU/Linux sBiseTcs cBO-
OOMHBIM IIPOTPAMMHBIM OOecIiedeHreM, HO pasHble nucTpubytussl GNU/Linux MoryT
BKJIIOUATh U HecBoOomHbIe mporpaMMmsbl. [Free GNU/Linux distributions]

« Ubuntu. 910 quctpubyTus, paspabarblBaeMbIil COOOIIECTBOM M CIIOHCHUPYEeMBINH PUp-
Mot Canonical. B HacTosIee BpeMs 3T0, IOXKATYH, CAaMBbII IIOIYJISPHBIN TUCTPUOYTHB
GNU/Linux. OH m03BOJIsIeT JIeTKO YCTaHaBIWBATh U MCIIOIb30BaTh MHOECTBO CBOOOI-
HBIX IIporpaMM. BoJbliie TOro, OH IIO3BOJISET IIPOCTO IIepe3arpy3UTh Balll KOMIIBIOTED U
sarryctuth GNU/Linux ¢ CD! 9to maét BO3MOXHOCTH B IIOJTHOHM Mepe oIrpoO0BaTh HOBYIO
OTIePAIIMOHHYIO CHCTeMY A0 YCTaHOBKH Ha >kécTkui auck. Omrako, Ubuntu He mosHO-
CTBIO CBOOOHA, TaK KaK BKJIFOUAeT HEKOTOPBIe IIPOIIpHeTapHble ApaiiBepbl, MUKPOKOI U
npuiokeHus. [Ubuntu]

+ LibreOffice. 910 mpeBocXOmHBIN OQUCHBIIN IIaKeT, paspabaTbIBaeMbIi COOOIIECTBOM U
BKJIFOUAIOINUIT B ce0st KOMIIOHEHTHI [JIs CO3MaHUs TeKCTa, Ipe3eHTaI[UI, JIeKTPOHHBIX
TabJINI], PUCYHKOB ¥ MHOTOro Apyroro. OH Tak)Xe IIO3BOJISIET OTKPHIBATh U PeJAKTHPO-
Batb ¢aitnbr MS Word u MS Powerpoint. OH pa6oraer mpakTH4ecKy Ha BcexX ILIATdop-

! Ceo6osHOE 1 OTKPBITOE TPOrpaMMHOE ObecTiedeHue (npum.nepes.)
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Max ¥ SIBJSIETCS TIOJIHOCTHIO CBOGOIHBIM UM OTKPBITHIM IIPOTPAMMHBIM 00eCIIedeHUEM.
[LibreOffice]

+ Mozilla Firefox. 91o Be6-6pay3ep HOBOTO IIOKOJIEHUS, BJIAIOIIUICS CUIbHEIIIIM COIIep-
HuKoM Internet Explorer. O ormeHHO 6bICTp, U 3apaboTall IIMPOKOe IIPU3HAHUE CBOUMU
YyIXOOHBIMHU U BIIEUATIISIOIIMMU BO3MOXHOCTIMHU. A KOHILIEIIIIUS PaCIINPEeHHUI II03BOJIS-
eT JOIIOJHATH eT0 CaMbIMH pa3HooOpasHbIMU IutaruHaMu. [Mozilla Firefox]

+ Ero «manmapuuk» Thunderbird — oTIMUHBIN KIMEHT 3JIEKTPOHHON ITOYTHI, IEJIAIOIINH eé
yTeHUe Ype3BbIUaiHo pocThiM. [Mozilla Thunderbird]

« Mono. 910 cBoGogHas peanusarus miaaTrdopmbl Microsoft .NET. Ona mo3BossieT co3na-
Bath u 3annyckath NET-ipunokenus B GNU/Linux, Windows, FreeBSD, Mac OS u Ha MHo-
rux apyrux miardopmax. [Mono], [ECMA], [[NET]

+ Apache web server. 9To momysapHBIH OTKpBITHIH BeG-cepBep. Ilo cyTu, aT0 camuiil mmo-
IIyJISpHBINA BeO-cepBep Ha muraHere. Ha HéM paboraeT GoJiee IIOJIOBUHBI BCexX CaiToB. [la,
Apache meHiCTBHUTEIBPHO 00CTYyKUBaeT OOJIbIIIe CAIITOB, YeM BCe OCTAIbHBIE BeO-cepBephI
(Bxitrouast Microsoft IIS) Bmecre B3siToie. [Apache]

« MySQL. 9To upe3BbIYaITHO IIOMYJISIPHBIN OTKPBITHIN cepBep 6a3 maHHBIX. OH Hauboiee
M3BECTEH CBOEH OILIeJOMIIAIOIIEH CKOPOCTBI0. ITO ero 0603HavyaloT OyKBoH «M» B coue-
tanuu «LAMP», Ha KoTopoM paboTaeT 60JIBIINHCTBO caitToB B MHTepHeTE. [MySQOL]

« VLC Player. 910 mpourpsiBaTeib, KOTOPBIIT MOXET BOCHPOU3BOOUTH BCE, HAUUHAS OT
DivX u mo MP3, no Ogg, no VCD, mo DVD, o ... 1 KTo cKasaj, uTo 3T0 He 3a6aBHO? ;-)
[VLC media player]

+ GeexBox — nuctpubyrus GNU/Linux, co3gaHHBII IJI IIPOUTPhIBAaHUS (PUIBMOB Cpasy
nocite 3arpy3ku ¢ CD! [GeexBox]

9TOT CIHCOK IIpeJHa3HA4YeH TOJBKO JIMIIb AJI TOTO, YTOOBI BKpaTIle IlepefaTh BaM MBICIb,
Ha CaMOM >Ke JieJIe CYIIeCTBYyeT eIlé OrpOMHOe MHOXecTBO cBoOomgHoro I10, TaKoTo Kak fA3BIK
Perl, si3p1ixk PHP, cucrema ynpaBiaeHus comepXuMbIM BeO-caiitoB Drupal, cepBep 6a3 maHHBIX
PostgreSQL, urpa TORCS, cpena paspaborku KDevelop, mpourpsisatens Xine, TEKCTOBBII pe-
naktop VIM, penakrop Quanta+, aynuo-tureep Banshee, rpaduueckuit pegaxrop GIMP, ... aToT
CIIMCOK MOKHO IIPOJIOJIKATh BEUHO.

Yro6bI OTCIEAUTD CBEKHE CIYyXU B Mupe cBobogHoro 10, moceTuTe caeayroIue CanThl:

 linux.com

LinuxToday

NewsForge
« DistroWatch

Y3uats 6osbine o cBo6ogHoM 1O MOKHO Ha CIEAYIOIIUX CalTax:
« SourceForge
» FreshMeat

Tax uTo Bepén — ocBauBaTh OeCKpariHUI, CBOOOIHBIIN U OTKPHITHIN Mup CIIO!
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IIpuno>xeHue: o0 KHUTeE

21.1 KonodgoH

[IpakTUYecKn BCe MIPOTPAMMBbI, KOTOPBIE S MCIIOJIb30BAN IIPU HATTMCAHUU 3TOW KHUTH, SIBJIS-
I0TCS C60600HbIMIL

21.1.1 PoxpeHue kHuru

[Ipy HamMcaHWU IIEPBOTO YePHOBHUKA 3TOM KHHUTH B OCHOBe Moeil cucreMbl O6buta Red Hat 9.0
Linux, HO y»Ke IIIeCTyI0 BepCHUIO uepHOBHKa 5 mucai Ha Fedora Core 3 Linux.

B Hauase muis HamucaHus KHUTH 51 ucroab3oBasl KWord (kak s u ormuceiBan B [Tpeduciosuu).

21.1.2 OTpouecTBo

[Tosske a meperén Ha ¢popmar DocBook XML u ucnons3sosan Kate, HO 3To mokasazocs MHe
CIIUIIIKOM CKy4HBIM. [TosTomy s mepemén Ha OpenOffice, KOTOpPBIN 3aMeUaTeTPHO ITOAXOIIIT
CO CBOMM YPOBHEM YIIpaBiieHusA opMaTHPOBaHHEM U BO3MOKHOCTbIO reHepuposarts PDF, Ho
OH BbIgaBaJ cirutikoM HeOpexxHble HTML-cTpaHUIIbL.

Hakowner, s oTkpbLn ans ce6s XEmacs 1 mepemnucan BCio KHUTY ¢ HyJIs B ¢opmare DocBook
XML (cHOBa), TaK KaK PeILIny, YTO 3TOT GopMaT — HaOJITO.

Il mm1ecToy BepCUM UYepHOBHKA f PeIIM UCIIoab30BaTh Quanta+. [Ipu aToMm g mcmosbp3oBai
cTaHmapTHbIe TabnuLbI cTuiiel XSL, koropsle ity B kKoMmiuekrte ¢ Fedora Core 3 Linux. ITotom
s Hatucan CSS moxyMeHT, 4T06b!I TpuaaTh 1BeT U ctriib HTML-crpanuiiam. S rakxe Ha CKo-
PYIO PYKy Hammcas JeKCHUYeCKHIT aHaTu3aTop (KoHeuHo, Ha Python), KoTOpBIiT OcyIIecTBII
aBTOMATHYeCKYIO II0JICBETKY CHHTAKCHCa B IIpUMepax IIPOIPaMM.

[ns cembmoit pemakuuu s ucmonb3oBan MediaWiki B kauecTBe OCHOBBI [JIsI CBOETO caii-
ta. Temepp A BCE pemakTHUpPyI0 IIpIMO Ha caiTe, a 4YHUTaTeJIM MOTYT cCpasy >Ke YU-
TaTh/peqaKTHPOBaTh/00CY’KaTh CONEP)KUMOe Ha BUKU-CTPaHUIIE.

Braropmaps paciinpenuto ViewSourceWith mus Firefox, koropoe naTerpupyercs ¢ Vim, s mpo-
JOJKaJl MCIIOIb30BaTh Vim I peaKTUPOBaHUA.
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21.1.3 Cenuac

Hcnomnpayto Vim, Pandoc, m Mac OS X.

21.2 06 aBTOpE

http://www.swaroopch.com/about/
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IIpunoxxenue: Micropud sepcum

. 2.0 (20/10/2012)

— Ilepentmcano B popmare Pandoc Crracu6o Moeit yxeHe, KOTOpasi IepeBesa GOIbIIYIO
yacTh TeKcTa u3 popmara Mediawiki

— YoporuieHue TeKCTa, yaajleHue TaKUX HeoOs3aTelbHbIX pa3desioB, Kak nonlocal u
MeTaKJIacChl

1.90 (04/09/2008)
— Boso6HoBneHue mociTe TepepsIBa B 3.5 ronal
— O6Hosienue qis Python 3.0

— Ilepentucano B popmare MediaWiki (cHoBa)

1.20 (13/01/2005)

— ITomaocThI0 Tepentucano B Quanta+ Ha Fedora Core 3 co MHOXKeCTBOM HCITpaBIeHUIT
U OTIOJIHeHU . MHOTO HOBBIX IIpUMepoB. 3aHOBO mepenucaH gopmart DocBook.

1.15 (28/03/2004)

— HesHauurenbHbIE HCITpaBIE€HUA.

1.12 (16/03/2004)

- ,HOHOJIHeHI/IH 1 UCIIpaBJI€HM .

1.10 (09/03/2004)
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— HcnpasieHusa omedaTox, 6J1aronap51 MHO>KECTBY OT3bIBOB 3aMHTEPECOBAHHBIX UU-
TaTeJIen.

1.00 (08/03/2004)

— Ilocie KosoccaJIbHOrO YHCIIA OT3IBOB U IPEIJIOKEHUN OT UUTATENIEN 9 IPOU3BET
3HAUYHUTEJIbHYIO IIepepaboTKy TeKCTa HapsiAy C UCIIpaBIeHNEM OIIeUaToK.

0.99 (22/02/2004)

— Jlo6aBiena HoBas IJ1aBa 0 MOAYJIsAX. Takke Jo6aBIeH parMeHT O IIepeMeHHOM YHC-
JIe apTyMeHTOB B QyHKIUSX.

0.98 (16/02/2004)

— Hanwucan ckpunt Ha Python u tabnuma crumert CSS mns ynyumieHus BbIBOAA B
XHTML, Bxirouasi HeqoAeIaHHBIN-HO-(PYHKIIMOHAIBHBIIN JIEKCHYECKUI aHaIu3a-
TOP [JII TOACBETKN CHMHTAKCHCA B IPpUMepaxX IporpaMm

0.97 (13/02/2004)

— Eumé onuu 3aHOBO mepenucaHHbBIN uepHOBUK B ¢opmare DocBook XML (cHoBa).
Kuura cyuiecTBeHHO yirydllleHa — OHa CTajla 3HAUMUTEIbHO 6ojiee CBI3aHHOM U UH-
TabeJIbHOI.

« 0.93 (25/01/2004)

— [Ho6asieno onucanue IDLE u gpyrue Beru, otHOcsmecss K Windows.

« 0.92 (05/01/2004)

— J3MmeHeHNSA B HECKOJIBKUX IIpUMepax.

« 0.91 (30/12/2003)

— Hcupasnens! oreuatku. Creanpl HAOPOCKU MHOTHUX pa3esioB.
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0.90 (18/12/2003)

— [Ho6asnens! 2 riaassl. Popmar OpenOffice ¢ ucnpasreHusIMU.

0.60 (21/11/2003)

— ITloxHOCTBIO IIEpEIIrMCaHoO U paCIINPEHO.

0.20 (20/11/2003)

- I/ICHpaBHeHbI HEKOTOPbBIE OII€YATKU U OIIMOKH.

0.15 (20/11/2003)
— IlepeBeneno B popmar DocBook XML mpu momoriu XEmacs.

0.10 (14/11/2003)

— Cawmblii IepBbIi HAOpocokK B pegakrope KWord.
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IIpunoxxenue: MHCTpyKIHd 11O IIEpEBOAY

[TonHbII VICXOHBII TEKCT KHUTU IOCTyTIeH B Git-perosutopuu
https://github.com/swaroopch/byte_of python .

CospgaiiTe OTBETBIIEHHUE PEIIO3UTOPHUS.
3areM ckayaiiTe peIIO3UTOPHIT Ha CBOI KOMITbIOTEp. /{11 3TOr0 HY>KHO ObITh 3HAKOMBIM ¢ Git.

Otpenmaxtupytite dariis! . pd Ha cBOéM poaHOM si3bike. [Ipounrarite Pandoc README, uto6s1
II03HAKOMUTHCA ¢ POpMAaTHPOBAaHHEM TEKCTa

3areMm cienyiite ykasanusaMm B README nyis ycTraHOBKHM IporpaMM, HEOOXOZMMBIX I KOH-
BepTHPOBaHUSA NCXOMHBIX (aiinoB B PDF u 1.1
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https://github.com/swaroopch/byte_of_python
https://help.github.com/articles/fork-a-repo
http://www.git-scm.com
http://johnmacfarlane.net/pandoc/README.html#pandocs-markdown
http://github.com/swaroopch/byte_of_python#README

B HacToswee Bpema Swaroop C H sBnseTcs uHxxeHepoM-MeHegKepoM rpynnbl
MalnHHoro oby4veHnsa B Helpshift (aBTomaTnsaums obecnyxmBaHus KNMeEHTOB).
PaHee oH Obin paHHUM COTpyAHUKOM KoMnaHum Automatic (npnobpeTeHHon
SiriusXM). OH aBnsieTca aBTOPOM KHMMM Anga HadnHaowmx “A Byte of Python”.
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