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O0moxKa

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

IIpumeuanue: Ot aBTOpa IepeBoa

[lepen Bamu miepeBo nomyaapHoit kuuru «A Byte of Python»' na pycckmit a3bIk.

Asrop kuuru — Swaroop Chitlur.

ABTOp pycckoro nepesoja — Bnagumup Cmonsp®

Hacroammit nepesos ocHoBaH Ha Bepcuut 2.0 OpPUTMHAIBHON KHUTY M IMeET Bepcuio 2.0.2

CBexXyI0 BepCUI0 OpUTMHAJIA KHUTY MOKHO IIPOCMOTPETD 37€Ch.

«A Byte of Python» — 310 cBOOOmHAs KHUTraA IO IMPOrpaMMUPOBaHUIO Ha s3bike Python. Ona
MOJKET CIIYKUTb yUueOHBIM IT0CO0MeM MM PYKOBOACTBOM IO s3bIKy Python miis Haumzaromiein
aymuropuu. Eciu Bammm 3HaHUSA 0 KOMIIBIOTEpe OTPAHMYMBAIOTCS TeM, KaK COXPAHATh TEKCTO-
BbIe (harIpl, 3Ta KHUTA JJIS BaC.

Hacrosias kaura omucbeiBaeT 13bIKk Python 3, Hecmorps Ha To, uTo Python 2 Bcé emié Goiee
pacnpocTpaHéH (6oJee meTaabHO 00 3TOM M. pasgen Python 2 npomue 3).

1.2 KTo untaet «A Byte of Python»?

Bot uto JIFOOU TOBOPAT O HaCTOHIHCﬂ KHUTE:

«/Iyuwee, umo mHe yoanocvy Hatimu — «A Byte of Python» — npocmo 6rnecmawas KHuea Ons Ha-
yuHatoujux. OHa XOpowo HANUCAHA, OCHOEHbLE NOHAMUS 0OCMYNHO 00BACHAIMCA HA HATAOHBIX
npumepax.»

- Syed Talal (19 xer)

! Haspanme kuurnu «A Byte of Python» (mocosro — «Baitt [InToHa») MO-aHTIMICKM 3BYUNT TakK e, KakK 1 «A
Bite of Python» — «Yxyc [lutona» (npum.nepes.)

2 CoobiieHnst 06 ommMOKax U IpejIoXKeHMs IO YJIyulIeHMI0 IepeBofia Npockba MpuchLIaTh Ha e-mail:
v_2e@ukr.net.



https://python.swaroopch.com/
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«9mo myuwutl yue6HUK 0 HAUUHAWUX U3 6cex, umo s euden! Cnacubo éam 3a 6aul mpyo.»

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

«Bvi Hanucanu myuwwuil yuebHuk no Python uz mex, umo s 6cmpeuan ¢ Cemu. Omnuunas paboma.
Cnacubo!»

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

«[Ipesocxo0HbLIl 6600HbLLL KYPC 6 npozpammuposarue #Python 0ns HauuHarwux»

— Shan Rajasekaran

«[Ipusem! A u3 [lomunukamckoti Pecnybnuxu. Mens 306ym Ilasen. HedagHo st npouumarn 6auty KHu-
ey «A Byte of Python», u naxoxcy eé 3ameuamenvHoll :). I MHO2OMY HAYUUIICS HA NPUBEOEHHDLX
npumepax. Bawa xkHuza — omauuHvili NOMOWHUK MAKUM HOBUUKAM, KAK f...»

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

«HedasHo st 3akoHuus uumams «A Byte of Python» u nodymai, umo st 06s3amenbHo 00/HeH nobna-
eodapumb eac. bvuo epycmno dotimu 00 nocieOHUX CMPAaruy, Max Kak 3mo 03HAuaI0 6036paujeHue
K mynvim u ckyunvim pykosoocmeam O Reilly unu uezo-mo nodo6nozo ons usyuenus Python. B mio-
6om cmryuae s oueHb 61a200apeH 6am 3a 6aULY KHUZY.»

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

«Yeaxcaemuiti Swaroop, s npoxoxy Kypc, KOmopulii 6e0ém npenooasamein, cO6ceM He 3aUHMEPeco-
8aHHbLl 6 npenodasaruu. Mul nonvsyemcs knueotl «Hzyuaem Python», émopoe usdanue O’Reilly. Ho
OHa co6cem He OTIT HAUUHAUWUX CMYOeHMO6, NpaKkmuuecku 6e3 Kakux-mubo 3HaHULl 0 NPoPamMmu-
posaHUU, U npenodasamers, KOMopwlii 00K eH pabomamy Kem-Huby0b opyeum. OzpomHoe cnacubo
6am 3a éauly KHuey. be3 Heé 5 mak 6vbi HuUKoz0a HU1ez0 U He NOHAT 0 Python u npozpammuposanuu
goobuje. Tvicsiua 6nazodaprocmeti! Bo. ymeeme «pasbumuv MbiClb HA uacmu» 00 MaxKozo YPOGH,
umoObbl HAUUHAIOWUM ObLIIO JIe2KO NOHAMb, a 0ATeKO He Kaxcoblli Ha MO CnocobeH.»

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

«f1 6 6ocmopee om awieti kHueu! Imo camvlii wyuwuil yuebHux no Python, kpome mozo nomesHbiii
u Kax cnpasounuk. IIpocmo 6mecmawe! Hacmoawuii wedesp! Tax oepicamu!»

1.2. Kro uuraer «A Byte of Python»? 2
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— Chris-André Sommerseth

«[Tuwy 6am, umobvL nobnazooapumsv 3a Hanucarue u nybnukayurw 6 cemu «A Byte of Python». A
npeonpuHUMA nonvlmku usyuums Python 6 meuerue HecKOTbKUX Mecsyes, npexcoe uem HamKHYII-
¢l Ha 6awly KHuey. M xoms s 0ocmue Hebomvuiux ycnexos ¢ pyGame, MHe HUKAK He y0a8aioch 3a-
KOHUUMb NPOZPaAMMY.

Brazodaps eawemy ynpoujeHuto MHozux nousamutl, Python menepv kaxcemcs MHe 6nosHe 00cmu-
aumoti yenvio. Kaxcemces, menepwv s HaKoHey-mo 0c60UIT 0CHOEbL U MO2Y NPOOOTIHAMb UOMU K CE0ell
Hacmosweti yenu — pazpabomke uzp.

Ewgé pa3z cnacu6o OTPOMHOE 3a pazmewjeHue maxkozo cmpykmypuposanHozo U nose3Hozo nyme-
600umeJist N0 OCHO8AM npozpammuposanus 6 Mnmepneme. O nposén meus uepes OOII, pazvsicHug
mo, umo He CMO2ITU PA3BACHUMD 064 YUEOHUKA.»

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

«A 6b1 xomesr nobrazodapump 8ac 3a auly kKHuzy «A byte of python», komopas kaxcemcs MHe ca-
MbIM JTYHWUM cpedcmeom 0ns uzyuenuss Python. Mue 15 mem, s suey 6 Eeunme. 306ym mens Ax-
meo. Python — moti émopoii s3vik npoepammuposanus. B wxone s uzyuan Visual Basic 6, Ho MHe
OH He noHpasuscs, a uzyuamv Python mue no-nacmoswemy npasumcs. Mue yoanocy Hanucamo
npoepammy «Aopecnas knuea». Tenepv 1 6y0y 60bUle NPOZPAMMUPOEAMb CAM U YUMAMDb UYHCUE
npoepammol Ha Python (ecnu vl nodckasceme MHe no0xo0swuii ux ucmounuk). Takice s HamepeH
npucmynumo K uzyueHuro java, u eciiu 6vi 6bl MO2ITU NOPEKOMEHI06aMb MHe nocobue no java, cmomb
e Xxopoulee, Kax eauie, 3mo Ovl MHe oueHb nomoero. Cnacu6o.»

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

«3ameuamerrbHbIM UCTMOUHUKOM OJISI HAUUHAOWUX, HeTanuux ysHamb 6omvue o Python mosxcem
nocmyxcumsv nocobue «A Byte of Python», nanucannoe Swaroop C H 6 110 cmpanuyax. OHo omuuu-
HO HANUCAHO, JIe2KO 60CNPUHUMAEMCS U, 603MONCHO, MO JIyHulee U3 CyueCmseyoujux 66edeHue 6
npoepammuposanue Ha Pythons»

— Drew Ames B cratbe «Scripting Scribus», omy6imkoBanHoI Ha Linux.com

«Buepa s npowén noumu secv «Byte of Python» na céoém Nokia N800, u on nokasancst mHe Hauboee
JIESKUM U JIAKOHUYHbIM 66e0eHueM 6 Python u3z ecex, umo s ecmpeuan. HacmosmevHo pekomeHO Y10
€20 KaK OmnpasHy mouky 0 uzyuarnoujux Python.»

— Jason Delport B cBoém 6Giore

1.2. Kto uuraer «A Byte of Python»? 3
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«Byte of Vim u Python», Hanucannvie @swaroopch, Ha Mol 63271510, HAUTYuwiue 00pa3ybl mexHuue-
ckoti dokymenmayuu. Ipexpacro uumatomes #FeelGoodFactor

— Surendran rosoput B TBuTTEpE

«»Byte of python» — 6e3ycnosHo myuwiui»
(6 omeem Ha eonpoc «ITocogemyiime xopowiutl u Hedopozoti pecypc 0Jis uzyueHus ocHos Python.»)

— Justin LoveTrue nuirer Ha crpannite Facebook

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

- Chinmay

«Bcezoa 6vLm nokmonHukom «A Byte of Python» — HanucanHoeo Kak 01 HOBUUKOE, MAK U OIS ONblM-
HbIX NPOZPAMMUCINOG.»

— Patrick Harrington, B orBete Ha StackOverflow

Ha>xe NASA

9ra kHura ucnonabdyerca gake B HACA! Ero nmons3syrorcs B 1a60paTopmuy peaKkTUB-
HOTO ABIDKEHUs B paMKax ImpoekTa «CeTh fanbHell KOCMIUECKOI CBA3U» .

YuebHBIE KypCBI

9Ta KHUra JICIIOJIB3YETCA B KaU€CTBE yqe6H0ro MaTepuaja B pa3JINMUHbIX Y‘{C6HI)IX
3aBEeCHUAX

» Kypc «lIpmHIMIBI 93BIKOB NIPOrpaMMUPOBaHNUA» B YHUBepcurere Vrije, AM-
cTepaam

« Kypc «OcHoBBI MalImHHBIX BbIunciaeHuit» B Kanndopuuitckom YHUBepcure-
Te B [IaBuce

+ Kypc «IIporpammuposanne Ha Python» B 'apBapickom yHUBepcuTere
» Kypc «BBegeHue B nporpamMmupoBaHue» B YHuBepcutere Jluaca

+ Kypc «BBenenune B pa3paboTKy npumiioxeHnii» B BocToHCKOM YHUBepcureTe

? Jet Propulsion Laboratory (npum.nepes.)
* Deep Space Network (npum.nepes.)

1.2. Kro uuraet «A Byte of Python»? 4
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+ Kypc «MeToms! mHPOPMaLMOHHBIX TEXHOJIOTHII B METEOPOJIOTUN » B YHIBEP-
curere OKIaXxOMBI

« Kypc «O6paboTka reogqaHHbIX» B YHUBepcuTeTe IItata Muunrau

+ Kypc «MHOroareHTHbIe CHCTEMBI CEMAaHTIUYECKOI Ay TUHBI» B Y HIBEPCUTETE
9nuHOypra

1.3 JlnueHsua

Hacrosias kHura pacrnpoctpaHsercs Ha ycioBusax auieHsnu Creative Commons Attribution-
Share Alike 3.0 Unported.

9TO 03HAYAET, UTO:
« BbI mMeere mpaBoO KOMMMPOBATH, PACIIPOCTPAHATH U IepeiaBaTh €€ IPyrum
+ BbI nMeere mmpaBo 1CIIOTB30BaTh GParMeHTHI 3TOV KHUTK B CBOUX TEKCTAaxX
« BbI mMeeTe ImpaBo MCIIONB30BATH €€ B KOMMEPUECKIX LIeIIX

Bunmanme:

« IIpu mpopmaxke 3JIeKTPOHHOI VIIM IIEUATHON BEPCUY STOJ KHUTU B e€ OIMCAaHIU Heo0X0-
IYIMO B IBHOII (popMe yKasaTh, YTO OHA PaCIPOCTPAHIETCSA He OT MMeHU e€ ITepBOHAYAIb-
HOT'O aBTOpA.

 Bo BBeeHMM Miu Ha TUTYJIBHO CTPAHNIIE JOJDKHO OBITH YKa3aHO IIEPBUYHOE aBTOPCTBO
B ¢popMe ccpuIkM Ha ctpaHuny http://www.swaroopch.com/notes/Python ¢ ssicupiM yka3sa-
HIEM Ha TO, YTO MICXOQHBII TEKCT KHUTY MOKET ObITh HAVIZIEH 110 9TOMY afpecy.

+ Bce pparmenTs! IpOrpaMm/crieHapny, MpeaCTaBIeHHbIE B 9TOI KHIUTE, PACIIPOCTPAHSIIOT-
cs1 Ha yenoBusax Mopnuuuposannoit munensun BSD, eciiu SBHO He yKasaHO 0GpaTHOE.

1.4 YuTaTtb

Bbr MOKeTe IIpUCTYIIUTEH K UTEHN0 KHUTHU B Opay3epe MpsiMo ceituac.
(samacHas cChLIKA)

> 3-clause BSD license (npum.nepes.)
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1.5 KynuTtb KHUry

Yro6sl MMeTh BO3MOXXHOCTD IIOUNTATh 3Ty KHUTY 0e3 IOAKIIOUeHNUs K VIHTepHeTy, a Takxe
IoAAep KaTh e€ MaJbHEeNIIYI0 pa3paboTKy U yCOBEPIIEHCTBOBAHNIE, BBI MOXKETE KYIIUTD €€ Iie-
YATHBI BapuaHT (Ha aHIJIMIICKOM SI3BIKeE).

1.6 CkauaTb

+ B Bune PDF-¢arina (camast cBexast Bepcusi)
3aracHas CChLIKa

+ B dopmare EPUB (6e3 pyuHoro ¢popmaTupoBaHus).
3aracHas CChLIKa

o IIOJIHBIN NCXOTHUK

Ecnu BBI XOTHTE Imoaa€pKaThb IIpoaoJIXKEHUE paBpa60TKI/I 3TOM KHUTU, KYIIIITE eé II€YaTHYIO
KOIINIO .

1.7 KHura Ha Bawem poaHOM si3blke

Ecyit BBI XOTUTE IMOYNTATD 3Ty KHUTY VUIM IIOMOYB IIepeBeCcTy e€ Ha ApyTHe A3BIKN, IIepeliauTe
Ha cTpaHuny llepesooui.
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IlepeBoabl

Enaro,uapa MHOTI'VIM HEYTOMIIMBIM ,HO6pOBOJIblIaM, CYI_LIeCTByeT MHOTI'O IIEPEBOOOB 3TOM KHUTHU
Ha pa3HbI€ €CTECTBEHHBIE A3DIKI.

Ecny BBI XOTHTE IIOMOYB C IIE€PEBOOM, IIPOCMOTPUTE CIIMICOK BOJIOHTEPOB MJISI COOTBETCTBYIO-
INMX A3BIKOB BHI3Y M PEIINTE, CTOUT JIM BaM HayaTh HOBBIN IIEPEBOJ MM IIOMOUb YKe CyIIe-
CTBYIOILLIEMY IIPOEKTY.

Ecnu BoI peINIIN HA4YATh HOBBII II€epeBona, npquTaﬂTe, HO)KEIJIYIZCT&, UHCMPYKYU no nepe@o@y.

2.1 [locTtynHble nepeBoabinepesobl

2.1.1 Apabckui

Hwxke npuBemena cchutka Ha apaOckyio Bepcuio. biaromapHocts Ashraf Ali Khalaf 3a
IepeBox KHUIM. Bbl MokeTe IpoumraTh BCO KHury B VIHTepHeTe no amomy adpecy
<http://www.khaledhosny.org/byte-of-python/index.html> nin cxauatp eé c sourceforge.net. ITo-
IpoOHee CM. 371eCh.

2.1.2 Bpa3nnbckuin NOpTyranbCcknum

CyiecTByeT ABa IepeBoja:

Samuel Dias Neto (samuel.arataca-at-gmail-dot-com) ocyiecTBui nepBslit repeBos
9TOJI KHUTYU Ha OpasmiIbCKUIL MOPTyTranbckmit a1t Bepcuu Python 2.3.5.

ITepeBox Samuel’s moctymnen Ha crpanuue aprendendopython.

Rodrigo Amaral (rodrigoamaral-at-gmail-dot-com) npuHsica 3a mepeBox KHUTM Ha
OpasMIIbCKIIL ITOPTYTATBCKIIL.

IlepeBoxy Rodrigo moctymen Ha cTpanmne http://www.swaroopch.org/notes/
Python_pt-br:Indice .
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2.1.3 KaTanoHckumu

Moises Gomez (moisesgomezgiron-at-gmail-dot-com) mpuctynmn x nepeBogy KHIUTY Ha KaTa-
JIOHCKMI A3bIK. [lepeBox HaXOAMTCA B IpoIiecce, i1 ObLT JOCTYIIEH Ha cTpaHuiax erstwhile wiki.

Moisés Gomez:

«5] paspaborunuk n mpemnomasaTesb IporpaMMupoBaHus (0ObBIYHO I JHOfelt Oe3
IIpeABapUTENbHOI IIOATOTOBKIN).

Hekoropoe Bpemst Hazax MHe TOHAL00MI0Ch n3yunTh Python, 1 kunura Swaroop’a
oueHb nTomoria MHue. [IpocTo, moHATHO U KocTaToYHO 1oxHO. Kak pas To, uto MHe
OBLIO HY>KHO.

ITocne saToro g mogyMait, 4To Takasg KHUIA MOYKET IIPUTOAUTLCI U APYTUM JIOIIM B
Moel1 cTpaHe. Ho aHrImiIcKmii 43bIK MOXKET CTaTh IIperpagoil 1jid HEKOTOPBIX.

Tak mouemy ObI MHe He mepeBecTu e€? U g chemnan sTo [ MpeabIayIell BepcCun
KHITHU.

B Moeii cTpaHe ABa roCyJapCTBEHHBIX I3bIKA. 51 BBIOpaJI KaTaJTOHCKMIL, TaK KaK II0-
OyMaJI, 4TO Ha GoJiee pacIpoCTpaHEHHBII MCIIAHCKIII e€ HaBepHIKa ITepeBeIET KTO-
HUOYAb IPYTOIL.»

2.1.4 Kutanckum

Knraiickyro Bepcymio MoxkHO Haiitu Ha http://www.swaroopch.org/notes/Python_cn:Table of
Contents .

Juan Shen (orion-underscore-val-at-163-dot-com) mpmcTynmi K mepeBoy KHUTY Ha KUTAVICKIIL
A3BIK.

Ona gocrynna no aapecy http://www.pycn.org/python%E5%9C%A8%E7%BA%BF%E6%89%8B %
E5%86%8C .

«$1 acnmpaHT oTmena 6ecCIIpOBOTHBIX TeJIeKOMMYHIKaUMil B IleKMHCKOM TeXHOII0-
rudeckoM yHuBepcurere, Kuraii. B mHacTosAmee BpeMa g 3aHMMAarCh MCCIET0Ba-
HIE€M CMHXPOHM3alMY, PETYIMPOBKY KaHaja Iepefauy JaHHbIX ¥ MHOI'OIIOIb30-
BaTeJbCKUM OIIpefesIeHIeM CUCTEMBI ¢ MHOTMMM Hecymumu yactoramu CDMA.
Python sB1sIeTCSI MOMM OCHOBHBIM SI3BIKOM IIPOTPAaMMMUPOBAHIS IJIS €XKeXHEeBHO-
ro MopmeJaupoBaHNA U pacuéToB. Ilo Gosbliel yacTu, ¢ ucnoias3oBanueM Python
Numeric. fI mosnakommica ¢ Python Bcero mox roma Hasaz, HO Kak BBl MOTJIN BU-
J€Th, 3TO AEVICTBUTEILHO OUEHbD JIETKIII I IIOHMMaHMA ¥ OCBOEHUS A3bIK, U BMe-
cTe ¢ TeM, oueHb 3¢ dekTuBHBIN. Kak 1 nmpexgynpesxgan B cBoeil KHUre Swaroop,
«Tereps 9T0 MOII JIIOOMMBII I3BIK IIPOIPAMMUPOBAHIIT.

«A Byte of Python» 6pu1 Mmoum yue6HMKOM 1o Python. On mpocrto n addexrTus-
HO BBOAUT Bac B Mup Python B kxparuaitime cpoxu. OH He CIMIIIKOM JIMHHBIIL,
HO IIOKpBIBAaeT IIPaKTUMUYEeCKU Bce BakHbIe TeMbl 0 Python. f cumraro, «A Byte of
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Python» HyHO Bcerma pekoMeHI0BaTh HOBMYKAaM B KaueCcTBe IIEPBOTO yueOHMKA.
1 mocBsIaI0 CBOJI IEpPEeBO MIJLIMOHAM ITOTEeHIIMAIBHBIX IoJb3oBaresneir Python
B Kurae.»

2.1.5 TpaanunoHHbIN KNTaiicKni

Fred Lin (gasolin-at-gmail-dot-com) npucTynmt k mepeBony KHUTM Ha TPAAVIMOHHBII KATa-
CKMII A3BIK.

Omna pmoctymnHa 1o agpecy http://code.google.com/p/zhpy/wiki/ByteOfZhpy .

JI060IIBITHOI 0COOEHHOCTHIO ITOTO IIepPeBOAa IBJISETCS TO, UTO OH CONEPKNUT MICXOTHBIE TEKCThI
Ha kumatickom Python Hapsny ¢ opurnHaIbHBIMU TeKcTamMu Ha Python.

Fred Lin:

«5 paboTaro MHXeHEepOM IIPOTPaMMHOT0 00ecIieueHNs CeTeBbIX ycTpoiicTB B Delta
Network. Kpome Toro, s yuacTHuk paspabotkn BeO-nmHcTpyMeHTapus TurboGears.

Kax eBanremnct Python (:-p) s Hy)kmaloch B HEKOTOpOM MaTepuaie, OIMpasich Ha
KOTOPBIII 1 CMOTy IIOIyJApu30BaTh 43bIK Python. I o6Hapysxmi, uro «A Byte of
Python» Hamién 3010TyIo cepeaMHy MeXIy KHUTaMM AJII HOBMUKOB ¥ JJIS OIIBIT-
HbIX nporpaMmuctoB. «A Byte of Python» mompo6Ho msnaraer ocaossr Python B
pa3yMHBIX 00BEMAX.

Moit mepeBoj ITOHAUaJly OCHOBBIBAJICA Ha BepCUM Ha YIPOIIEHHOM KUTalICKOM
A3BbIKe, HO CO BpeMeHeM B Hero ObLIO BHECEHO MHOKECTBO M3MEHEHMUIT [JIA IOJ-
Hep;KaHMd €r0 B COOTBETCTBUM C TEKYIIMMM BEPCUAMI KHIUTIL.

ITocnegHme Bepcuu IepeBoja Ha TPAOMLIMOHHBIN KUTAVICKUI TaKKe OTINMYAIOTCA
HaJI4yeM MCXOMHBIX KOMOB IIporpaMM Ha KuraiickoMm Python, 6aromaps nmpoexry
«zhpy», cymecTtBytomemy ¢ aBrycra 2007 roga.

zhpy (mpousnocures kak «3ax.AnrIIn» mnn «3unnm») SBisteTcs 9AaK0i HaACTPOII-
koit Hag Python, nepeBoaAILeil Python na TPaAMLVIOHHBIN VIV YIIPOIEHHBIN KU~
TAVICKUIL. TOT IIPOEKT CYLIEeCTBYeT, IPeKIe BCero, B 00pa3oBaTEIbHBIX I[EJIIX.

2.1.6 dpaHuy3ckuin

Gregory (coulix-at-ozforces-dot-com-dot-au) Hauan nepeBo KHUTY Ha PpPAHITy3CKUII SI3bIK.

Gérard Labadie (Palmipede) sakomumn mnepeBoxy kumrm. OHa pmocTtymHa Ha http:/www.
swaroopch.org/notes/Python_fr:Table_des_Mati%C3%AS8res .
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2.1.7 Hemeukuni

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) Hauann nepeBox Ha HEMEIKUII I3BIK.

Vx nepeBo HaxoxuTcd Ha http://abop-german.berlios.de .
Lutz Horn rosopur:

«MHe 32 roma, 1 3aKOHUMJI MaTeMaTHuecKuit ¢pakybreT [elineap0eprckoro yHm-
BepcureTa B [epmannu. B Hacrosiee Bpems s paboTaro IporpaMMICTOM B 0Olite-
CTBEHHOM IIPOEKTe II0 CO3JaHMI0 BeO-TIopTajla KOMIIBIOTEPHBIX HayK B 'epManHmmL.
OCHOBHOII A3BIK, KOTOPBIIL 5 MICIIOJIB3YI0 Ha paboTe, — Java, HO «3a KyJIICaMI» o
cTaparoch fejaTh Kak MOHO Oousblre Ha Python. OcobenHo yerko ymaércs mpo-
U3BOAMTDH aHAJIN3 TeKcTa U KoHBepraiuio Ha Python. I He oueHp 3HaKoM c UH-
CTPpYMEHTapusaMU AJs rpadudeckoro nHTepderica, Tak Kak 110 OOJIbIIIeN YacTy 3a-
HIIMAaIoCh BeO-IIporpaMMIpOBaHMeM, Tae MHTepdelic Ioab30BaTeNsI GOpMUpPYeTCs
TaKIMMU Java-MHCTPYMeHTaMMI Kak Struts. B HacTod1ee BpeMd s cTapaioch G0oJbIIIe
IMPUMEHATh QYHKIMOHAIBHOE IIPOrpaMMIpOBaHue U reHepatopsl. [locie xopor-
KOTo B3IIgAa Ha Ruby s 6bLI BrleuaTsIéH MCIIOTB30BaHUEM OJIOKOB B 9TOM S3BIKE.
MHe Takxe HpaBUTCS QUHAMIYecKas IIPUPOJA TaKUX A3BIKOB, Kak Python u Ruby,
IIOCKOJIBKY 3TO JA€T MHE BO3MOKHOCTD JIeJIaTh TO, UTO HEBO3MOKHO CJeJIaTh B 60-
Jlee CTaTMUECKUX A3BIKAaX, Kak Java. fI cras mckarh KaKoii-HMOYyIb BBOTHBIN KypC B
IIpOrpaMMUpOBaHNe, IIOAXOIAIINI AJI IIOJIHOTO He-IIPOrpaMMUCTa. 51 Harén kHu-
ru «How to Think Like a Computer Scientist: Learning with Python» u «Dive into
Python». IlepBas kHura xopoia ajis HOBMYKOB, HO CJIMIIKOM JJIMHHA JJIS IIepe-
Boma. Bropas He momxomuT Oy HOBUYKOB. A BoT «A Byte of Python», xak mue
Ka)KeTcs, IIOIIalaeT KaK pa3 MeXXAy 3TUMM ABYM, TaK KaK He CIMIIKOM JJIMHHA,
HaIlJICaHa II0 CYIeCTBY, HO BMeCTe C TeM, JOCTaTOUYHO IIOAPOOHA I 00yueHMs
HOBIYKa. [JoMuMo sroro, MHe IOHpaBMIach Ipocras cTpykrypa DocBook, koro-
pas IM03BOJIsIeT IIePEBOANUTH TEKCT, a TAKKe FeHepUPOBATh Pe3yIbTUPYIOIINIL TEKCT
B pa3NMUHBIX (popMarax Kak 110 BOJIIIIEOCTBY.»

Bernd Hengelein rosopur:

«MsI ¢ JlyTiiem cobupaeMcst TepeBOAUTh KHNUTY Ha HeMEIKUIT S3bIK BMecTe. MbI
Hauaiu ¢ Beemenus u [Ipenuciosus, HO MbI OyaeM MHPOPMUPOBATH Bac IO Mepe
IIPOJBVLKEHUS.

Teneps mapy cioB o cebe. Mue 34 roma, 1 s UTparwCh ¢ KOMIboTepamu ¢ 1980-x,
korpa «Commodore C64» moBeseBai qeTckumy KomHatamu. [Tocse Toro, Kak s 1mo-
ayuns obpa3oBaHMe B 00JaCTV KOMIIBIOTEPHBIX HayK, 1 HauaJl paboTaTh IporpaMm-
MuctoM. B Hacrosiiee Bpems s paboTar B 00JIaCTM MeIUIIMHCKOI BU3YaIN3aliuu
B OJHOM M3 KPYHIHEMIINX HeMelKIX KoMnaHuii. 11 XoTd OCHOBHBIM f3BIKOM, KO-
TOPBIM 1 (BBIHY)KIE€HHO) ITOJIb3YIOCh Ha pabore, saBisercs C++, 51 IOCTOSTHHO MIIY
HOBBI€ IIPOCTPAHCTBA IJII OCBOEHN. B IPOIIIOM Tofy S BIIOOMIICS B UyECHBIN
a3bIK Python omHOBpeMeHHO 3a ero Bo3MOKHOCTU U KpacoTy. ['me-to B lHTepHeTe
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s YUTaJ O YeJoBeKe, KOTOPHIIT CKa3all, uTo eMy HpaBuTcs Python, motomy uro mpo-
rpaMMBbI Ha HEM BBIMIAAAT KpacuBo. Ha Moii B3y, oH coBepiieHHO npas. Korpa g
HaumHau n3y4ath Python, s 3amMeTw1, 4To XOporIeit JOKyMeHTaI[M Ha HEMELIKOM
s3bIKe 10 HeMy ObLIO oueHb Maiyo. Korga ske s HATKHYJICS Ha Bally KHUTY, MHe
B IOJIOBY IIpUIIIA BHe3aIlHas ujesd IepeBecTu e€ Ha Hemeukuit. K cuacrtoio, aHa-
JIoTMYHas upaes Mpuiivia B roioBy u Jlyriy, 6aaromaps ueMy Terepb MbI MOKeEM
pasgenutb paboty. C HeTepreHMEeM Xy IPOIYKTUBHOTO COTPyJHIYECTBa!»

2.1.8 I'peuecknii

I'peueckoe cooburectBo Ubuntu repesesio KHNUIY Ha IPEUECKNII S3bIK, VIS MCIIOJIH30BAHMS
B ypokax Python nHa cBoéM ¢opyme. 11 Gonee mompoOGHON MHPOpPMALUI CBSKUTECH C
@savvasradevic.

2.1.9 NhpoHe3unmnckunin

Daniel (daniel-dot-mirror-at-gmail-dot-com) nmepeBoguT KHNUIy Ha MHIOHE3WIICKMIT 3BIK Ha
http://python.or.id/moin.cgi/ByteofPython .

W. Priyambodo Taxxe n3bsaBUII )KeslaHMe ITepeBeCcT KHUTY Ha MHAoHe3uitckuil. [lepeBon Ha-
XOOVITCS B IIpoltecce Ha cTpanuiie http://www.swaroopch.org/notes/Python_id:Daftar Isi .

2.1.10 UTanbaHCcKUM

Enrico Morelli (mr-dot-mlucci-at-gmail-dot-com) u Massimo Lucci (morelli-at-cerm-dot-unifi-
dot-it) B3stIMCh 3a ITEPEBOM KHUTY HA UTAIBIHCKII A3BIK.

VTanbpsHCKNII ITepeBOJ] pacIoioskeH Ha www.gentoo.it/Programmazione/byteofpython . HoBsrit
IepeBOJ HaXOAUTCA B Ipollecce 31eck: hitp://www.swaroopch.org/notes/Python_it:Prefazione .

Massimo Lucci u Enrico Morelli:

«Mp1 pabotaem B yHmBepcurere Pmopenumm (Mranms) - Ha daxyibreTe Xin-
mun. 51 (Massimo) B KauecTBe MH)KeHepa U CHCTEMHOTo agMmHucrparopa SIMP-
CIIEKTPOMETPOB, a Enrico — B kauecTBe MHX€HEpPA U CUCTEMHOI'0O aJMIHICTPATOpPA
ITapaJijIeIbHBIX / KJIACTepHBIX cucTeM. MbI mporpammupyem Ha Python yske okxoiso
ceMn JieT, a Ha 1miaTdopmax Linux mMbI pabotaeM yKe OKOJO AecsaTu jeT. MeI an-
MUHICTPUpPYeM BeO-cTpaHny www.gentoo.it s guctpubyrusa Gentoo/Linux, a
TaKKe CTpaHuLIy www.nmr.it (B JaHHBIII MOMEHT B pa3paboTKe) O IPIIOKEHNIX
U MICTIOJIb30BAaHMU IePHOTO MarHUTHOI'O pe3oHaHca. BoT u Bcé! Ha Hac nponssén
BII€UATJIEHNE TOT >KMBOI I3BbIK, KOTOPBIM HaIlMICaHa 3Ta KHUTA, ¥ MBI CUUTAEM, UTO
9TO OUeHb BKHO [JIs NpeacTaBieHus Python HOBBIM mmob30oBaTensaM (Hampumep,
COTHSIM CTYyIEHTOB U MCCIIeJOBaTeell 13 HaIIuX JabopaTopunii).»
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2.1.11 9dnoHcku

Anonckas Bepcus qocrymnHa Ha http://www.swaroopch.org/notes/Python_ja:Table of Contents

Shunro Dozono (dozono-at-gmail-dot-com) mepeBoguT KHUTY Ha SIITOHCKUII I3BIK.

2.1.12 MoHronbckui

Ariunsanaa Tunjin (luftballons2010-at-gmail-dot-com) nmpuHsicsa 3a nmepeBoJ KHUTM Ha MOH-
TOJILCKUI A3BIK.

Ob6Hoenernue om 22 Hosbps 20092 : Ariunsanaa Ha TpaHM 3aBepIlIeHNs IIepeBOaa.

2.1.13 Hopgexckuii (bokmal)

Eirik Vageskar (http://www.swaroopch.org/notes/User:Vages) — ctyaeHT Sandvika videregaende
skole B HopBernmu, Giiorrep, m B HaHHBINI MOMEHT IIEPEeBOJMUT KHUTY Ha HOPBEXKCKUIT SI3BIK
(bokmal). IlepeBom HaxoguTCs B mpoitecce. Bl MoXeTe B3TJISHYTH Ha Hero 3meck: http://www.
swaroopch.org/notes/Python_nb-no:Innholdsfortegnelse .

Eirik Vageskar:

«5I Bcerza xoTes MporpaMMMpOBaTh, HO IIOCKOJIBKY S pasroBapMBai Ha Mayopac-
IIPOCTPaHEHHOM f3BIKe, IIPOoIecc 00yUeHMs ObLI BCceraa 3aTpyAHEH. BosbIIHCTBO
ITOCOOMII M KHUT HAIIMCAaHO Ha TeXHMUECKOM aHIVIMIICKOM sI3bIKe, TaK YTO OOJIb-
IITHCTBO BBIITYCKHMKOB IIIKOJIBI Ja)ke He 00JIafal0T JOCTATOUHBIM CIIOBAPHBIM 3a-
I1acOM, UTOOBI IIOHATH, 0 Y€M MAET peub. Ho Kak TOJIBKO g HAIIEN 3Ty KHUTY, MO
npobaeMsl cpasy paspermuchk. «A Byte of Python» mpocteiM HeTexHUUecknm
A3BIKOM OO'BSICHSET A3BIK IIPOrPaMMMPOBAHM, KOTOPBIN TaK >Ke IIPOCT, ¥ 3TO He-
naeT usyueHnne Python ysnexarenpubim. ITocie mpouTeHMs IIOJOBMHBI KHUTH, S
IIOHSJI, UTO €€ CTOUT IlepeBecTU. 51 Hageloch, YTO IepeBOJ IIOMOKET JIIOAIM, OKa-
3aBILMMCS B IIOX0XKel cutyarnu (0COOeHHO, MOJIOBIM), @ MOKET OBITh Ja’Ke U BbI-
30BeT MIHTEPEC K A3BIKY CPeNV JIFOJEI ¢ MEHBIIVIMI TeXHIYECKIMI 3HAHVISIMIL »

2.1.14 llonbckui

Dominik Kozaczko (dkozaczko-at-gmail-dot-com) npucTynmt k mepeBogy KHUTM Ha ITOJIBCKIIA.
[TepeBon HaxoOMUTCA B IIpoLiecce, ¥ ero IIaBHAs CTpaHUIIA pacrojoxkeHa 3xech: Ukas Pythona.

Oobnosmenue : I1o cocTossHUIO Ha 2 OKTI0ps 2009r. mepeBox 3aBepiéH. Birarogapuoctu JoMuHN-
Ky, ABYM €ro CTyJeHTaM I UX OPYyTy 3a IOTpaueHHOe BpeMs U ycuins!

Dominik Kozaczko: «fI npemomaBaTesnb KOMIIBIOTEPHBIX HayK ¥ MH(POPMAIVIOHHBIX TEXHOJIO-
T »

2.1. locTynHbBIE IepEeBOABIIIEPEBOBI 12


http://www.swaroopch.org/notes/Python_ja:Table_of_Contents
http://www.swaroopch.org/notes/User:Vages
http://no.wikipedia.org/wiki/Sandvika_videreg%C3%A5ende_skole
http://no.wikipedia.org/wiki/Sandvika_videreg%C3%A5ende_skole
http://forbedre.blogspot.com/
http://www.swaroopch.org/notes/Python_nb-no:Innholdsfortegnelse
http://www.swaroopch.org/notes/Python_nb-no:Innholdsfortegnelse
http://wiki.lo5.bielsko.pl/index.php/Uk%C4%85%C5%9B_Pythona

A Byte of Python (Russian), Bepcusa 2.02

2.1.15 NMopTyranbckuin

Fidel Viegas (fidel-dot-viegas-at-gmail-dot-com) B3siicst 3a IepeBO KHUTY Ha IOPTYTATbCKUIT

A3BIK.

2.1.16 PymbiHCKUA

Paul-Sebastian Manole (brokenthorn-at-gmail-dot-com) Hauan nepeBoj KHUTY Ha pyMBIHCKUIT

A3BIK.

Paul-Sebastian Manole:

«S1 crymenT BTOporo Kypca ¢akyiapTeTa KOMIBIOTEPHBIX HayK B YHIBepcuTeTe Spiru
Haret University, B Pymbiaun. Xots, s 60Jiblile IPOrpaMMIUCT-CAMOYUKa ¥ PeLLIVLT
U3YUNTh HOBBI A3bIK — Python. 113 MlHTepHeTa s y3HaJI, YTO HET JIyYILIero IIyTH
s atoro, yeM KHura «A Byte of Python». BoT Hackosbko momyssipHa 3Ta KHU-
ra (II03[paBJIAIo e€ aBTOpa C TeM, YTO €My YHaJIOCh HAIMCATh TAaKyIo JIETKYIO I
BOCHpMATHSA KHITY). MHe Hauas HpaBuThcs Python, n s pemm momous mepeso-
IOM IIOCJIeJHell BepCcuy KHUTU Swaroop’a Ha pyMBIHCKUII A3BIK. VI x0T 4 1 MoTy
OKa3aThCd IIEPBBIM C TAKOJ MHMIMATHUBOM, €CJIN y BaC €CTh KeJlaHle IIOMOYb MHe,
MIPUCOEAMHANTECD. »

ITepeBox mpomsBoanTcsa Ha http://www.swaroopch.org/notes/Python_ro .

2.1.17 Pyccknii

Brnagumup Cmorsp (v_2e-at-ukr-dot-net) mepeBén KHUTY Ha pyCCKMit I3bIK. TeKyIIyIo BepCIIo
IepeBoa MO>KHO Hayitu Ha http://wombat.org.ua/AByteOfPython .

2.1.18 YkpauHckuin

Averkiev Andrey (averkiyev-at-ukr-dot-net) B3sics 3a mepeBo KHUTM Ha YKPAaMHCKMII I3BIK
(HacKOJIBKO II03BOJISIET BpeMs).

2.1.19 CnoBaukumn

Albertio Ward (albertioward-at-gmail-dot-com) mepeBén KHMUIy Ha CJIOBaLKMiT S3BIK Ha
fatcow.com/edu/python-swaroopch-sl/ :

«MpI gBnsIeMcaI HEKOMMePYECKOI opraHusanmein noa HassanueM «llepesonsr miia
o0yueHMs ». MBI IpeicTaBIsieM COOO0II TPYIIITY JIFOIei, IPEVIMYIIIeCTBEHHO, CTy deH-
TOB 1 nIperofaBaTeselt CiaBgHcKoro yHuBepcurera. Cpean Hac eCTb CTyI€HTHI pas-
HBIX (PaKyJIbTETOB: JIMHTBUCTUKI, XVMMIY, OM0IOrUN U T.X. MBI cTapaeMcs OTBICKM-

2.1. locTynHbBIE IepEeBOABIIIEPEBOBI
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BaTh B VIHTepHeTe MHTepecHBIe ITyOIMKaIM, TI0JIe3HbIe Ui HaC VI HAIIUX KOJI-
ser. lHOT1a MBI CaM¥ HAXOAMM CTaTbhM, a MTHOTIA HAIIIY ITPEIIOAaBaTeIII IIOMOTaoT
HaM I10700paTh MaTepual Jisd nepeBoga. Ilocie mosyuenns paspeleHus aBTOPOB
CTATBhY MBI IIEPEBOJUM CTAThU ¥ IIyOIMKyeM MX B HalleM 0Jiore, JOCTYIIHOM Ha-
LM KOJIIEraM M APY3bsM. TaKue IepeBOAbI YacTO OBIBAIOT ITOJIE3HBI CTyACHTAM
Ipu 00y4YeHNI.

[Touemy s BBIOpaN MMEHHO Ballly KHUTY I IepeBoma? S cmernas aTo muid Toro,
YTOOBI ITOMOYB 60JIrapaM IOHATH KHUTY B AeTaxax. OIleHNB HOBU3HY M BaKHOCTD
00Cy’KIaeMBbIX B KHITe TeM, g IIOHJ, UTO OHA BeCbMa aKTyaJlbHa IJId HaceJICHUS
Moeli cTpaHsl [ToaroMy s mymaro, oHa OyaeT nomyngpHa. 1 B naHHOM cirydae GyaeT
OTCYTCTBOBATD SI3BIKOBOJI Gapbep, TaK KaK OH YCTPAHEH MOVM IIePEBOIOM.»

2.1.20 UcnaHckunin

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) n Cristian Bermudez Serna (crisbermud-at-hotmail-dot-com) nmpucrynmin x mepeBoxy
KHUTY Ha MCIaHCKuii sA3bIK. [lepeBon HaxomuTcs B mmpolecce. Bel MoskeTe umMTarh MCIIaHCKUIL
(apreHTMHCKNMII) ITepeBOJ Ha cTpaHuue http://www.swaroopch.org/notes/Python_es-ar:Tabla_
de_Contenidos .

Gustavo Echeverria rosopnr:

«5I paboraro mporpammucrom B AprentuHe. [To 60oblirest YacTy s MCIIOJIB3YIO TeX-
nonornu C# m NET Ha pabore, HO 11 MOUX COOCTBEHHBIX IIPOEKTOB — TOJBKO
Python u Ruby. { y3nan o Python moBosbHO maBHO, U cpa3y ke OCTAHOBWJICI Ha
HéM. Bckope mociie moero 3HakomcrBa ¢ Python s oGHapyskmi aTy KHUTY, U OHa
IIOMOTJIa MHE B M3y4YeHUN 3TOr0 fA3bIKa. TOraa s pern rnepeBecTu e€ Ha JMCIIaH-
CKMII A3BIK. Terepsp, IOCIe HECKOJIBKIX O0OpallleHNiT 1 Hauasl epeBoauTh «A Byte
of Python» Bmecte ¢ Maximiliano Soler.»

Cristian Bermudez Serna rosopurt:

«f1 crymeHT (akyibpTeTa TeJleKOMMyHUKauuil B yHuBepcutere Antioquia (Koxym-
6us). Heckonbko MecsiieB Ha3ax s pelni udydyats Python u o6Hapysxun aty 3ame-
YaTeJIbHYI0 KHUTY, TIOCJIE YeTrO PEIINII IIOAKIIUNTHCA K €€ ITIepeBOAY Ha MCIIaHCKUIA
A3BIK.»
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2.1.21 WBeackuni

Mikael Jacobsson (leochingkwake-at-gmail-dot-com) permn mepeBecti 3Ty KHUTY Ha IIIBeq-
CKUI F3BIK.

2.1.22 Typeuxkni

Tiirker SEZER (tsezer-at-btturk-dot-net) m Bugra Cakir (bugracakir-at-gmail-dot-com) Hauanu
IepeBOM KHUTY Ha TypelKuil a3bIK. ['ne Typerkas Bepcus? Bitse de okusak.

ITpumeuanue: 3ameHure -at- Ha @, -dot- Ha . m -underscore- Ha _ B agpecax 3JeK-
TPOHHOIT ITOYTHI, yKa3aHHBIX Ha 9TOi cTpaHuile. [educhl Bo Bcex OCTATIBHBIX MeCTaxX agpeca
OCTaBbTE KaK €CTh.

2.1. locTynHbBIE IepEeBOABIIIEPEBOBI 15



IIpenucinoBue

Python - aTo, mo>xasyit, oAMH 13 HEMHOTMX A3BIKOB IIPOTPAMMIPOBAHNS, IIPOCTBIX B OCBOCHUI
I OTHOBPEMEHHO MOIIHBIX. 9TO OY€Hb BaKHO U JJIf HAUMHAKOIINX, M JJII CIIeIMaINCTOB, HO
4To ellé BaKHee — Ha HEM IIpMATHO IIporpaMMupoBarh. Hacrodiag KHnura npussaHa oModb
BaM B M3Y4YeHUM 3TOTO 3aMeUaTeJIbHOTO I3bIKa I II0Ka3aTh, KAaK MO>KHO OBICTPO 1 6e3060J1e3HeH-
HO JIeJIaTh MHOTME BEIIV — B CYILIIHOCTH, 3TO Takoe cebe «/meanpHOe IPOTUBOSAIE IIPOTUB BCEX
BAIIINX IIPOOJIeM B IIPOrPaMMUPOBAHIIII».

3.1 [lna koro sTa KHura

9Ta KHUTA CIIY)KUT Iy TeBOIUTEJIEM MM YUeOHBIM II0CO0MeM I M3yUeHUS I3bIKa IIPOTPAMMI-
poBanus Python. Ona HauesneHa, mpenMyIleCTBEHHO, HA HOBUUYKOB. TeM He MeHee, OHa OymeT
I10JIe3HA U OIIBITHBIM IIPOIPAaMMICTaM.

ABTOp 3agyMaJ 3Ty KHUTY TaK, uToObI n3yuutsb Python mo Heit cmor s1000i1, KTO yMeeT XOTS
OBbI COXpaHATh TEKCTOBBbIE (ailIbl, BI[POUEM, U OIIBIT IIPOTPaMMIPOBAHNSA 3TOMY He ITIoMeXa.

Ecnu y Bac Taku MMeeTcs IIpeBapUTeIbHbIN OIBIT IIPOTPaMMIPOBaHNs, BAC HaBepHsKa 3alH-
TepecyroT pasianuns Mexxay Python m Bammm mo06MMBIM S3BIKOM IIPOrPaMMUPOBAHMSI, MHO-
rue 13 KOTOPBIX CIIEMATIbHO BbIeseHbI B TekcTe. OMHAKO, CUMTAI0O CBOMM [IOJITOM IIpeayIipe-
IUITH Bac O TOM, YTO BCKOpe BAIIIMM JIIOOMMBIM SI3BIKOM IIPOTPaMMIPOBAHMS BCE pAaBHO CTaHET
Python!

3.2 HeMHoro ucropuu

Brepssie s o6parmicsa k Python, xorga MHe 1moHagoOMIOCh HANNUCATh YCTAHOBINVK IJISI CBO-
et mporpammbl «Diamond», YTOOBI YIIPOCTUTH IPOIlecC YCTAaHOBKM. MHe NPUIIUIOCH BHIOMPATH
mexnay npussskamu Python u Perl x 6ubnamoreke Qt. I momckan napopMaImo B ceTn Ha 3Ty
TeMy U HaTKHyJICA Ha crarbpio Jpuka C. PellMoHIa, M3BECTHOTO M YBa)KaeMOTO XaKepa, B KO-
TOpOJI OH paccKasbIBaeT 0 TOM, Kak Python cran ero jro6MMBIM A3BIKOM IIPOrPaMMIUPOBAHUA.
Taxoke s BBIACHIIL, UTO IpuBsa3Kky PyQt O6puin Oosee 3penbimMu 1o cpaBHeHMIo ¢ Perl-Qt. Tak g
oIpeeuics ¢ BbIOOpoM B mmonb3y Python.
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I[Tocye aToro a1 Havay MCKaTh Xopouryo kHury mo Python. M e mamén! KoneuHo, 1 Hammén
HeckorbKo KHUT O’Reilly, Ho oHM 6B 1160 CAMIIIKOM QOPOTUMIU, JTMOO0 GOJIBIIIE TOXOAVIIN Ha
CIIPAaBOUHMK, HeXXeJI! Ha yueOHUK. Tak uTo MHe IPUIIITIOCH TOBOJIBCTBOBATHCI JOKYyMeHTAI[N-
eit, mocraBiseMmoit B komiuiekre ¢ Python. Ho oHa okasamach camiikom KpaTkoit 1 HEIIOIHOIA.
BesycioBHO, OHa 1ajla MHE HEKOTOpOe IIpeICTaBIeHIie O TOM, UTo Takoe Python, Ho aToro 66110
SIBHO HEOCTaTOUHO. MHe eé XBaTasio, IIOCKOJIbKY I MMeJI IIPeIbIAYIINIL OIIBIT IIPOTPAaMMUPO-
BaHNS, HO OHa HUKOMM 00pa3oM He IMOAXOAVIIA [JIT HOBIUKOB.

[IpuMepHO "epes IT0JI TofIa IocIe MOMX IepBbIX I1aros B Python g ycranoswr mociensror (Ha
TOoT MOoMeHT) Bepcuio Red Hat Linux 9.0 n Hauan urparsca ¢ KWord. {1 6511 B BocTopre oT Hero,
U BAPYT MHe IIPUIILIO B FOJIOBY HAIMCaTh B HEM HeKoTopsle MbIcau o Python. I paccumTsiBan
HaIMCAaTh HECKOJIBKO CTPAHMII, HO 00BEM OBICTPO BRIpOC 10 30 cTpaHuil. Toraa s pemm Bcepbés
IIpuaaTh 3ToMy TeKcTy popmy kaurm. Ilocite MHOMecmea epenICbIBAaHMIT OHA JOCTUTIIA TOTO
COCTOTHNSA, B KOTOPOM OHA y’K€ MOIJIA CIIY>KUTh ITOJI€3HBIM II0COOMEM II0 M3YUYeHUIO A3BIKa
Python. fI cMoTpIo Ha cBOX KHMTY Kak Ha CBOJ BKJIAJ M JaHb coobiiecTBy cBobomHoro I10.

91a KHUTra ObLTa HayaTa KaK MOU JIMUHbIe 3aMeTKu o Python, u g mo cux mop cMorpio Ha Heé
TaK ke, XOTS ¥ IPWJIOKIII HeMaJo YCUJINIL K TOMY, YTOOBI cliesiath eé Gosiee IOIXOMSIIel I
OPYTUX :)

U xoneuno, B nyxe cBobonuoro 10, s moxyunia MHOKeCTBO KOHCTPYKTUBHBIX IIPeIJIOKEeHNI],
KPUTUKU U OT3BIBOB OT YUTAaTeJell, KOTOpble IIOMOIVIM MHE 3HAaUUTEIbHO yJIyUIINTh KHUTY.

3.3 CocTosstHUe KHUru

B okrsa6pe 2012 rona 6pLIM BHECEHBI HEKOTOPBIE MCIIPABICHNS, OOHOBJIEHM, & TAKXKe 10 IIPOCh-
0aM HeCKOJIbKIX I10JIb30BaTeJIell CTPAHUIIBI 3TOJ KHUTM ObLIN IepedopMaTUpOBaHbI IPU II0-
Mot Pandoc g Toro, 4ToOBI caesaTh BOSMOKHBIM aBTOMAaTIYeCKoe FeHepUpPOBaHMe 3JIeK-
TPOHHBIX KHUT Ha UX OCHOBE.

B penakuuu 3a gekaObps 2008 roga (110 CpaBHEHUIO C IPEOBIYIINM CEPbE3HBIM IIEPECMOTPOM B
mapre 2005 ropga) 6pIM [0OaBIEHBI CBeIeHN, CBsI3aHHbBIE ¢ BbIxogoM Python 3.0.

9Ta KHUTa HY)XTAeTCs B IOMOIIY CBOUX YMTATeNel 10 O0HAPYKeHMI0 He OYeHb XOPOIIIOo, He
OUeHb ITIOHATHO MJIM IIONIPOCTYy HEBEPHO HAIMMCAHHBIX uacTell. Ecim y Bac ecTh Takue Ipeo-
KeHUs, IIOKaJyIICTa, 0OpalaiTech K cCaMOMYy aBTOPY KHITIU VI K A6mopy nepesodd, KOTOPBII
BBI UNTaETE.

3.3. CocTogdHUE KHUTU 17
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3.4 OdmumanbHas Beb-cTpaHuua

OdurnanpHas cTpaHNUIA 3TOV KHUTY HAaXOAUTCA IO aapecy https://python.swaroopch.com, rae
BBl MOKETE IIPOUNTATDL CaMy KHUT'Y, CKadaTh €€ II0CIeIHIOI BEPCUIO, KYIIUThH €€ IIeUaTHBII Ba-
PMAHT M OCTaBUTH CBOU OT3BIBBI.

3.5 K pa3smbiwneHnio

«Cy1ecTByer Ba Cr1ocoba COCTaBIeHNS IIPOTPAMM: IIEPBBII COCTOUT B TOM, UTOOBI
CHieyaTh €€ HaCTOJIBKO IIPOCTOIT, YTOOBI B HEll IBHO He ObLIO OIIMOOK; BTOPOIL — B
TOM, UTOOBI CleJIaTh eé HAaCTOJIBKO CJI0KHOIL, UTOOBI B Hell He OBLJIO IBHBIX OIIN-
OOK.»

— C. A.R. Hoare

«¥Ycrex B >KU3HU — HE CTOJIBKO BOIIPOC TaJlaHTa BOSMO)KHOCTCf/I, CKOJIBKO KOHLI€H-
Tpanum u HaCTOMUMBOCTIL. »

— C. W. Wendte

3.4. O¢punmanpHas Be6-cTpaHHUIIA 18
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BBenenue

Python - oxuH 13 Tex peKuX S3bIKOB IIPOTPAMMMPOBAHMN, KOTOPbIEe OJJHOBPEMEHHO IIpeTeH-
IyIOT Ha 3BaHUeE NPocmbvix U MOWHbLX. Bac MpUATHO YAMBUT TO, KAK JIETKO MO>KHO COCPEIOTO-
UNTBCA Ha pellleHNM IIOCTABJIEHHOI 3a7jaul, a He Ha CUHTAKCIICe U CTPYKType A3bIKa, Ha KOTO-
POM BBI IIpOrpaMMUpYeETe.

Odunmansao Python mpencrasisior Tax:

Python - 3To mpocroit B 0OCBOEHMM ¥ MOILIHBI A3BIK IporpamMmupoBanusa. OH
mpenocraBisgeT 3((deKTUBHBIE BBICOKOYPOBHEBBIE CTPYKTYpPBI JAHHBIX, a TaKkKe
IIPOCTOIL, HO 3P PEKTUBHBII IIOAXOM K 00beKTHO-OPMEHTNPOBAHHOMY IIPOTPaMMIU-
poBaHMIO. Ero sjeraHTHEI CMHTAKCUC M AMHAMMYECKas TUIIM3alNsa Hapsaay C TEM,
UTO OH ABJIAETCSA MHTEPIPETUPYEMBIM, NeJIal0T €ro MAeaJIbHbIM A3bIKOM JJI HaIlM-
CaHNA CIieHapyeB M OBICTPOII PaspabOTKIM IPIIIOKEHUIT B Pa3JIMUHBIX 00IaCTIX I
Ha OOJIBIIMHCTBE IUIaThOPM.

B cienyroriieM paspmesie MbI pacCCMOTPUM 3TI 0COOEHHOCTH 6oJIee JeTaIbHO.
Vcropus Ha3BaHUA

I'supmo Ban Poccym, cosmarens s3bika Python, Ha3Bas ero tak B uecThb TeJeIIOy Ha
BBC nopn HaszBanuem «Jlerarommit mupk MoHTHI [MajiTtoHa»', a BOBCce He IIOTOMY,
4TO OH JIOOUT 3MeEIL, Y6I/IBaIOLLU/IX JKVIBOTHBIX OOBMBAHIIEM CBOErO NJIMHHOIO TeJla
BOKpPYT HUX U 331aBJIVIBaHUEM.

4.1 OcobeHHocTu Python

4.1.1 MpocrTon

Python — mpocToit 1 MUHMMAaTUCTUYHBIN F3bIK. UTeHMe Xopoliieli mporpaMmsbl Ha Python ouens
HAIIOMITHAEeT UTE€HIE aHTJIMIICKOTO TEKCTA, XOTA M [OCTaTOUYHO cTpororo! Takas nceBmo-KoaoBad
npupoxa Python aBnsgeTcsa omHOI M3 €ro caMbIX CIMIBHBIX CTOpoH. OHa IT03BOJIIET BaM coCpe-
JOTOUMTBCA Ha PEIIeHNN 3afadll, a He Ha CaMOM f3bIKE.

! «Monty Python’s Flying Circus» (npum.nepes.)
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4.1.2 Jlérkuit B oCBOoeHUm

Kax BbI yBuaure, Ha Python upesBpruaifHo Jlerko HauaTh IporpaMmupoBaTs. Python o6mamaer
JICKJIIOUMTEJIBHO IIPOCTBIM CMHTAKCIICOM, KaK y»Ke OTMEeUaJIOCh BBIIIIE.

4.1.3 CB0OGOAHbIN U OTKPbLITbIM

Python - 310 mpumep CcBOGOZHOrO U OTKPBITOIO IMPOrpaMMHOro obecmeueHuss — FLOSS
(Free/Libré and Open Source Software). IIpoiite roBopsi, BBl uMeeTe IIPaBo CBOOOTHO pacIpo-
CTpaHATh KOIINNM 3TOTO IIPOTrpaMMHOTIO 06eCHequI/IH, YUTaTh €ro MCXOOHbI€ TEKCThI, BHOCUTDH
M3MeHEHNs], a TAK)Ke JICITOJIb30BaTh €0 UacTy B CBOMX IporpamMmax. B ocHoBe cBoGomuoro ITO
JIEKUT Ufes COOBIIeCTBa, KOTOPOE MEIUTCA CBOMMM 3HAHUSAMY. JTO OJHA M3 IIPUUMH, 110 KO-
topbiM Python tak xopour: oH ObUT CO3MaH U MOCTOSTHHO YJIyUILIAETCS COOOIIECTBOM, KOTOPOE
IIPOCTO XOUeT CeNaTh €ro JyylIle.

4.1.4 913bIK BbICOKOIO YPOBHSA

HpI/I HallVMiCaHVIN ITPOTPpaMMBbI Ha PythOl’l BaM HIUKOTI'IJa HE HpI/IIIéTCH OTBJIEKATBHCA Ha TaKMME€ HU3-
KOYPOBHEBBIE AETAJ, KaK YIIPABJIICHIIE IIaMATbIO, I/ICHOJ’IBSYGMOIZ Ballen nporpaMMoﬂ, n T.II.

4.1.5 lNopTupyemMobin

Biarogapst cBoeit oTkpeIToit mpupome, Python 6su1 moptuposan Ha mHoro miardopm (T.e. us-
MEeHEH TaKMM 00pa3oMm, urobObl paboraTh Ha HUX). Bce Balmm nmporpaMMbl CMOTYT 3aITyCKAThCS
Ha J1100071 13 3TUX 11atopm 6e3 KaKux-ambo M3MeHeHNIA, eCIIV TOIBKO BbI M30erann UCII0Jb-
30BaHUS CUCTEMHO-3aBICUMBbIX (QyHKIIUIL.

Python moxHo ucmomnszoBars B GNU/Linux, Windows, FreeBSD, Macintosh, Solaris, OS/2,
Amiga, AROS, AS/400, BeOS, 0S/390, z/OS, Palm OS, QNX, VMS, Psion, Acorn RISC OS, VxWorks,
PlayStation, Sharp Zaurus, Windows CE u naxe na PocketPC!

Bbl MoKeTe fake MCIIOJB30BaTh Takylo IuiaTrdopmy, kak Kivy mus cosmanmus urp s iOS
(iPhone, iPad) n Android.

4.1.6 UHTepnpeTupyemblii

910 Tpe6yeT HEKOTOPOTO ITOACHEHM.

[Iporpamma, HanmcaHHas Ha KOMIWIMPYEMOM S3bIKe IIPOrpaMMMpPOBaHMs, Kak Hanmpumep, C
nnu C++, mpeobpasyercs u3 mucxoqHoro s3bika (1.e. C man C++) B I3bIK, TOHATHBIN KOMITBIO-
Tepy (OMHApHBIN KO, T.e. HYJIM M €IMHUIbI) IIPU IIOMOIIYM KOMIIIISITOPa C IpUMeHEHIeM
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pasHooOpas3HeIX (1aroB u mapameTpoB. Korja BeI 3ammyckaeTe TaKyl IIporpaMMy, KOMIIOHOB-
IIMK/3arpy34lK KONUpPYyeT MPOrpaMMy C A¥ICKa B OII€pAaTMBHYIO ITIAMATH I 3aITyCKaeT eé.

Python >xe, HarpoTuB, He TpeOyeT KOMIMIALMM B OMHAPHBII Kox. IIporpaMma mpocTo 6vinots-
emcs M3 MCXOTHOro Tekcra. Python cam npeobpasyeT 9TOT MCXOTHBIN TEKCT B HEKOTOPYIO IIPO-
MeXYTOUHYI0 GOpMy, Ha3pIBaeMyI0 OAiITKOIOM, a 3aTeM IIepEeBOUT €TI0 Ha MAIIIVHHBII I3bIK I
3amyckaeT. Bcé aTo 3amerHO obseruaer mcrosb3oBanue Python, mockonapky HeT HeoOXORMMO-
cTU 3a00TUTHCA O KOMITVIIAILAN IIPOTPAMMBI, IOJKIIOUEHIN U 3arpy3Ke HYKHBIX OMOINOTeK 1
1.1. BMecTe ¢ TeM, 10 mesaeT mporpamMsl Ha Python HamHoOro 6ostee mepeHoCHMMBIMM, TaK Kak
IDOCTATOYHO VX IIPOCTO CKOIIMPOBATH HA APYTOil KOMIIBIOTED, I OHM paboTatoT!

4.1.7 O6'bEKTHO-OPUEHTUPOBAHHbIN

Python mnoppmepxmBaeT Kak  HpOLIEAYPHO-OPMEHTUPOBAHHOE, TaK U  OOBEKTHO-
OpMEHTUPOBaHHOE IIPOrpaMMupoBaHue. B npoyedypro-opuenmuposanHvix s3bIKax MpoOrpaMMBbl
CTPOSITCSI Ha OCHOBE IIPOLeAYP MU PYHKINI, KOTOPbIE IIPECTaBIISIOT COO0I IIPOCTO-HAIIPOCTO
MHOTOKPATHO MCIIOJIb3yeMble (parMeHThI IIPOrpaMMBL. B 06seKkmHo-0pueHmuposaHHbiX I3bI-
KaX IIPOTPaMMMUPOBAHUS IIPOTPAMMBI CTPOSATCS Ha OCHOBe 00BEKTOB, 00BEeMHAIOIINX B cebe
maHubele u pynkumonan. Python mpenocrasnsier mpoctsie, HO MolHble cpenactBa aus OOII,
0COOEHHO B CpPaBHEHUM C TaKMMM OOJIBIIVMIU SI3bIKAMU IIPOrpaMMMpOBaHMs, Kak C++ min
Java.

4.1.8 Pacwunpaembii

Ecny BaM HY>KHO, UTOOBI HEKOTOpas KPUTUUYeCKas YacTh IIPOTPaMMBbI paboTajsa 04eHb ObICTPO
VI BBl BBIHY’KJEHBI CKPBITh UaCTh QJITOPUTMA, BB MOXKETe HAIIMCATh 3TY YaCTh IIPOrPAMMBI
Ha C mnn C++, a 3aTeM BBI3BIBATH €€ 113 IporpaMMsl Ha Python.

4.1.9 BcrpanBaembliin

Python moxHo BcTpauBats B mporpaMmsbl Ha C/C++, YTOOBI IIPeJOCTABIIATh BOSMOKHOCTHI Ha-
MICAHUA CI€HAPEB UX II0JIb30BaTEIIAM.

4.1.10 O6wmnpHbIE BNBAKOTEKH

CranpmapTtHas 6ubanoreka Python mpocro orpomua. OHa MOXeT IIOMOUYB B peIleHMI CaMBIX
pasHOOOpPasHBIX 3a[a4, CBI3aHHBIX C MICIIOJIb30BaHIEM PETryISpHbIX BRIPOKEHMII, TeHepIpoBa-
HIeM JOKYMEeHTAIVI, IPOBEPKOII OI0KOB KOJIa, paciapasllesiBaHIieM IIPOLIecCOB, 6asaMi JaH-
HBIX, BeO-Opaysepamu, CGI, FTP, snexrponnoit mouroit, XML, XML-RPC, HTML, WAV ¢aitna-
mu, kpunrorpadueit, GUI (rpadpuuecknm nHTEpdEiicoM I0IB30BATENA) U APYTUMI CUCTEMHO-
3aBUCUMBIMU BellfaMu. [IoMHUTe, UTO BCE 3TO HOCTYIIHO abCONIOTHO Be3fe, Ifie YCTAaHOBJIEH
Python. B atom 3aknrouaercs punocodpus Python «Bcé Brnroueno».
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Kpome crangapTHOI 6161110TEKY, CYII[ECTBYET MHOKECTBO APYTUX BHICOKOKAUeCTBEHHBIX O110-
JIMOTEK, KOTOphIe MOXKHO Haitti B Karanore makeros Python

Pesrome

Python — OUeHb YBJIEKATEJIbHBII 11 MOLIHBIN A3bIK. OH MMeeT Xopolliee COOTHOIIIe-
HIE IIPOM3BOAUTEIBHOCTU I BO3MOKHOCTEIL, UTO eJIaeT HalllICaHUe IIPOTpaMM Ha
HEM OJHOBPEMEHHO MTHTEPECHBIM I JIETKIIM.

4.2 Python 2 npoTus 3

Ecnn Bac He mHTepecyet pasHuiia Mexay Python 2 u Python 3, BeI MokeTe IIpOIIyCTUTB 3TOT
panes. Ho B mo60M ciydyae MOMHUTE, KAaKyI0 BEPCHUIO BBI MICIIOJIb3YeTe.

B 2008 rony ara kHura 6Op1a nepenucana ans Python 3. 9to 6pu1a oqHa U3 MepBBIX KHUT, I10-
cBa1éHHBIX Python 3. OqHako, K co)XayleHIIo, 3TO IIPMBEJIO K ITyTaHNUIIe Cpeay II0JIb30BaTeJell,
nbITaBImxcs u3yuarb Python 2 mo Bepcuu kumrm s Python 3 u Hao6opor. Tem He MeHee,
MUp IOHeMHOTy Murpupyert Ha Python 3.

Tax 4TO fma, B 9TOJ KHUTe BB Oy/eTe yunThcsa IporpaMmupoBaTs Ha Python 3, maxe eciu B Ko-
HEYHOM CU€Te IIaHMpyeTe UCIoab30BaTh Python 2. [TomHume, umo kax momvko vl Kak ciedyem
yceoume U Hayuumeco NOIb306aMbCs INObIM U3 HUX, bl MAKHCE CMOXCEME JIeZKO 0CBO0UMb PASHUYY
Mexc0y Humu u adanmuposamucs. Camoe coxcHoe 3aKaouaemcs 6 00yueHUU NPoPAMMUPOSAHUI
U NOHAMUU OCHOGHOU uacmu si3vika Python. 9mo u 6ydem Haweil yenvio 6 Hacmoswjell KHuze, a
KAK MOJIbKO bl e€ docmueHeme, 6bl cMOXceme 3anpocmo ucnonvzosamv Python 2 unu Python 3 6
3a6UCUMOCTU OM KOHKPEMHOU CUmyayuu.

Nzyunts pasunuy mMexxay Python 2 n Python 3 B meramax moxkno Ha crpanuie Ubuntu wiki,
nocBsiénHo Python 3.

4.3 YTOo rosopaT nporpamMuncCTbl

MHTepecHO, YTO TaKue BeJIMKIe XaKephl, Kak Ipuk PaitMony, rosopsar o Python:

1. 9puk C. PatimoHo — aBTOp paborsl «Cobop u Basap», a Takke ues0BeK, KOTOPHIil BBEN
tepmuH «Open Source». OH roBopur, uro Python crasn ero mr06umbiv g361K0M IIpOrpam-
MUpOBaHMA. ITa CTAThs ¥ BIOXHOBIJIA MeHs Ha IpoOy nepa B Python.

2. Bproc Sxenv — aBTOp 3HAMEHUTHIX KHUT «[[ymaeM Ha Java» m «[lymaem Ha C++». OH
yTBEp)KIaeT, YTO HM Ha OJHOM sI3bIKe IIPOTpaMMUpPOBaHUs ero pabora He ObLIa CTOJIH
apdexTuBHOI, Kak Ha Python. Kpome toro, on cumraer, uto Python — arto, moxanyii,
eIMHCTBEHHBII I3bIK, CTPEMSIIINIICT 00JIerunTh )XU3Hb Iporpammucty. [loqpobHee MoOX-
HO IIPOYUTATH B €0 II0JTHOM ITHTEPBEIO.
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3. Ilumep Hopéue — MMPOKO M3BECTHBIN aBTOp Lisp, a TakKe OMPEKTOp IO Ka4eCTBY ITOVC-
ka B Google (crracn6o I'snmo Ban Poccymy 3a aro 3ameuanne). O roBopur, uro Python
Bcerga ObII HeoTbeMiIeMoll YacTbio Google. Ber MoxeTe yOequThCS B 3TOM, 3aIJITHYB Ha
crpanuny Google Jobs, Ha kKoTopoii Bragenne Python ykasano kak Tpe6oBaHMe I pas-
pabOTUYNKOB IIPOTPAMMHOTO 00eCcIIeYeHIA.
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YcTraHOBKA

Ecnau y Bac yxe ycranosieH Python 2.x, HeT HeoOX0qQMMOCTU €ro yOaisaTh IJIS TOTO, UTOOBI
ycranoBuTh Python 3.0. O6e Bepcuu MOryT GBITh yCTaHOBJIEHBI B CIICTEME OJJHOBPEMEHHO.

5.1 YcranoBka B GNU/Linux u BSD

Ecin Bbl mcnonesyere ommH u3 guctpubytmBoB GNU/Linux, takumx kak Ubuntu, Fedora,
OpenSUSE, Debian, CentOS wnu {Ba1r BapuaHrt}, miu oguH n3 BapuantoB BSD, kak Hanpumep,
FreeBSD, To ckopee Bcero, B Balieii cucteMe yke yctaHoBIeH Python.

Uto65!I IpoBepuUTH, ycTaHOBIeH Ju Python Ha Bareit marmae ¢ BSD mwinu GNU/Linux, oTkpoii-
Te SMYJATOp TepMuHaia (Hanmpumep, konsole wimu gnome-terminal) n BBeguTe KOMaHIy
python -V, kak ImokasaHO HIDKe.

$ python -V
Python 3.3.0

IIpumeuanue: $ — 3To mpurialIeHne KOMaHIHON CTPOKU. OHO MOXKET BBITVISAETH ITI0-Pa3HOMY
B 3aBUCHMMOCTU OT Hactpoek Baiueit OC, mosromy s Oyay o603HAUATh MPUTTIALIEHNE IIPOCTO
OIHNM CUMBOJIOM $.

Ecou BBI BuiuTe MH(pOpMAIUIO 0 BepcuM, KaK IIOKasaHo BeIle, 3HaunT Python y Bac yxe ycra-
HOBJIEH.

Ecnu sxe BBI II0JIyUa€Te TaKoe COO6LLI€HI/I€Z

$ python -V
bash: Python: command not found

3HAUNT, Python Y BaC HE YCTAaHOBJICH. 910 MaJIOBEPOATHO, HO BCE >Ke BO3MO>KHO.

IIpumeuanue: Ecnu y Bac yxe ycranosieH Python 3.x, monpo6yiite python3 -V.
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B arom cnyuae y Bac 6yayT ABa BapuaHTa ycTaHoBKM Python:

+ CxommumupoBats Python m3 1cxoqHBIX TEKCTOB M yCTaHOBUTD ero. THCTpyKLus 110 KOM-
IVUIAIAY eCTh Ha YKa3aHHOM BeO-caiiTe.

+ YCTaHOBUTH OMHApHBIE ITAKETHI, MCIIOJNb3Ys ITAKETHBINI MEHePKEp, BXOMSILMIL B KOM-
ekt nocrasku Bamreit OC, kak HanpuMep, apt - get B Ubuntu/Debian u npyrux qucrpn-
OytmBax, ocHOBaHHBIX Ha Debian, yum B Fedora, pkg_add Bo FreeBSD, u t.n. O6parute
BHIUMaHIIe, UTO JUI 3TOro Iorpebyercsa coenuHenue ¢ MaTepHerom. B mpotusHOM city-
Yyae BbI MOJKeTe JIFOOBIM APYTUM CIIOCOO0M CKOIIMPOBATh OMHAPHIUKI Ha CBOJI KOMITBIOTEP
U YCTaHOBUTD OTTYAA.

5.2 YcraHoBka B Windows

[Tocerure crpanuny http://www.python.org/download/ n 3arpysmure mocienHrow Bepcuio. Ycra-
HOBKA IIPOM3BOJUTCS TaK >Ke, KaK ¥ I JIFOOBIX Apyrux nporpaMm miust Windows.

OctopoxxHo: Korma Bam Oymer mpeaiosKeHO OTKIIOUUTH HEKOTOPBIE «OIIIIIO-
HaJIbHBbIE» KOMIIOHEHTHI, He OTKII0UariTe H1 ogqHoro! HekoTopsle n3 3TuX KOM-
IIOHEHTOB MOTYT BaM IPUTOAUTECS, ocoberHo IDLE.

VHTepecHO, UTO OOJIBIIYIO YaCTh 3arpy30K IIPOM3BOIAT MMeHHO Iostb3oBaTenu Windows. Ko-
HEYHO, 3TO He HaéT MpeCcTaBIeHNs O IIOJHO KapTIHe, IIOCKOJIbKY Y OOJIBIINHCTBA I10JIH30Ba-
teseit GNU/Linux Python ycranosnen B cucteme 1o ymosuaHuio.

5.2.1 KomanpgHasa crtpoka DOS

s ucnons3oBanusa Python ns komanguoit ctpoku Windows, T.e. mpurnamenus DOS, Heo6-
XOIMIMO YCTaHOBUTH JOJDKHBIM 00pasoM nepemennyio PATH.

Hna Windows 2000, XP, 2003 , nepeiinure B «[lanenp ynpasnenns» — «Cucrema» — «[o-
IoJTHUTENbHO» — «IlepemenHsbIe cpenbl». Haskmure Ha nmepemeHnHol ¢ mMeHeM PATH B otne-
ne «CucreMHBIe ITlepeMeHHBIe», IT0CJIe 3TOTo BeIOepuTe «PemakrupoBarb» u gommnre ;C:\
Python33 k KOHIly TOTO, UTO TaM y>Ke eCTb (IIpOBepbTe, CYIIIeCTBYeT JIU TAKOII KaTaJIoT, TaK Kak
nyg 6osee HOBBIX Bepcuit Python on 6ymer uMers apyroe ums). Koneuno, ykakure geiicTBI-
TeJIbHOE MM KaTaJiora.

[ns 6onee crappix Bepcuit Windows qobaBbTe ciieqyIoIyio cTpoky B daiir C: \AUTOEXEC . BAT
: ,PATH=%PATH%; C: \Python33“ (Ge3 xaBbiuek) u nepesanycrure cucremy. s Windows NT
ucmoiub3yiite daiin AUTOEXEC. NT.

g Windows Vista:

1. Haxmnre kHONKY «Ilyck» u Bei6epure «IlaHess yrpaBieHMs».
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2. Haxxmure «Cucrema», cripaBa Bbl yBuUauUTe «IIpocMOTp OCHOBHBIX CBENEHUII O BallleM
KoMmboTepe». ClieBa — CHMCOK JEVICTBUIA, IMOCIETHUM M3 KOTOPBIX OymeT «[lomosHu-
TeJIbHbIE ITapaMeTPhI CUCTeMBbL.» Haxxmure eé. OToOpas3uTcs BKIagKa «{OIMOTHUTENIHHO»
Iuajora rapaMeTpoB cuctreMbl. HaxxMmurte kHonKy «IlepeMeHHBIe cpeibl» cCIlpaBa BHU3Y.

3. B HoKHeM moje noj HasBaHMeM «ClCTeMHBbIe IlepeMeHHbIe» NMPOKpyTuTe 1o Path u
Ha)XKMITE KHOIIKY «PenakTupoBaThb».

4. VIameHMnTe MyTh, KAK HYKHO.
5. Ilepesamycrure cucremy. Vista He OOHOBIISIET CUCTEMHBIE ITyTH [0 IEePE3arpy3KIu.
Ing Windows 7:

1. [[lénxkHMTE IpaBOIl KHOIIKOJ MBIIIM Ha 3HauKe «KoMmbloTep» Ha paboueM cToJie U BBI-
6epure «CBoiicTBa»; MHaUe — HA)KMUTe KHOIIKY «Ilyck» 1 BbIOepute «[lanens Ympansie-
HusI» — «Cucrema n 6e3onacHocTh» — «Cucrema». Haxxmure «lonmonHuTEIBHBIE ITApa-
MeTpBI CIICTEMBI» CJIEBA, a 3aTeM BbIOepITe BKIAIKY «0IIOIHNTENbHO» . BHI3Y Ha)kMuTe
KHOIIKY «IlepemeHnHBIe cpenbl» u B oTaesie «CucTeMHbIe IIepeMeHHbIe» HallauTe Iepe-
MeHHYI0 PATH, BeiOepurTe e€ u Ha)KMuUTe «PenakTupoBaTh».

2. Ileperimure K KOHITy CTPOKM B IIojle «3HaueHMe IepeMeHHOI» u pomnmiumre ;C:\
Python33.

3. Eciu 3HaueHme IepeMeHHOI ObuIo %SystemRoot%\system32;, Temeps oHO IpuUMeT
Bug %SystemRoot%\system32;C:\Python33

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

5.2.2 3anyck komaHaHou cTpoku Python B Windows
Ecnu BbI HODKHBIM 00pa3oM ycmaHosunu 3uaverue nepemerHoti PATH, Terepb MOXKHO 3aIyc-
KaTb MHTEPIIPETAaTOp U3 KOMAaHIHOI CTPOKI.

Yro6b1 OTKpBITE TepMuHaT B Windows, HaskMuTe KHONIKY «IIyck» u BbIGepuTe «BBIIOIHNUTEY.
B mosiBuBIIIEMCsT quaIoroBoM oKHe HabGepute cmd u Haxxmure Enter.

3ateM Habepute python u mposepbre, HeT U OLINOOK.

5.3 nsa nonb3oBareneinr Mac OS X

Y nonb3osateneit Mac OS X Python y»xe Oyner ycranoBieH B cucteMe. B IpoTBHOM ciryuae BbI
MO>KeTe OTKPBITh TepMIHAJ, Ha)kaB Command+MNpo6es, HabpaB B OTKPBIBILIEIICA CTPOKE ITOMICKA
Terminal n maxxaB Enter.

3arem YCTaHOBUTH HOIanI'CW, BBITIOJIHIB:
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ruby -e "$(curl -fsSkL raw.github.com/mxcl/homebrew/go)"

[Tocie wero ycranoBuTs Python 3 mpu momoru:

brew install python3

A remeps 3anyctute python3 -V m mpoBepsTe, HeT JIMt OIIMOOK.

5.4 Pe3iome

Y nonw3oBareneit cucteM GNU/Linux u BSD, BepositHee Bcero, Python y»xe ycranosnen. B mpo-
TUBHOM CJIy4ae ero MOXHO YCTAaHOBUTb, VICIIOJb3ysl IAKETHBIN MeHeXKep, IIOCTaBIAeMBbII C
BamM auctpubyrusom. [[nsg Windows ycranoBka Python cBopuTcs k 3arpyske ycTaHOBIIMIKA
7 JBOMIHOMY IIesTuKy Ha HéM. C 3TOro MomeHTa MBI OymeM cumrarb, uro Python 3 B Bamreir
CIICTeMeE YCTaHOBJIEH.

Jayiee MBI IPUCTYIIMM K HaIIMCAaHUIO Halllell IIepBoil mporpaMmsbl Ha Python.
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IlepBrle maru

JlaBaiiTe MOCMOTpPUM, KaK CO3aTh TpaauIMoHHy nporpammy «Hello World» Ha Python. 9to
Hayu4uT Bac MICATh, COXPAHATH U BBIIIOJHATH IporpaMmsel Ha Python.

CyutectByeT aBa cmocoba 3amycka mporpamMm Ha Python: mcmosib3oBaHMe MHTEPAKTMBHOTO
NIpUTJIaIleHNsS NHTepIIpeTaTopa M MCI0Ib30BaHme ¢aiijla ¢ TeKCTOM IporpaMMsbl. Celfgac MBI
YBUIMM, KaK II0JIb30BAThCA 000MIMI METOTAMI.

6.1 Ucnonb3oBaHne KOMaHAHOW CTPOKMU MUHTepnpeTa-
TOopa

OrkpoiiTe OKHO TepMUHaJa (KaK ObLIO OIICAHO B IVIaBe YCmMaH06Ka) U 3aIlyCTUTe MHTepIIpeTa-
top Python, BBens xomanny python3 u naxas Enter.

[Tonp3oBatenu Windows MOTYT 3aIlyCTUTh MHTEPIIpPETaTOp B KOMaHIHOM CTPOKe, eCIV yCTa-
HOBIJIM IlepeMeHHYI0 PATH Hammexanmm o6pa3oM. UToObI OTKPHITh KOMAHIHYIO CTPOKY B
Windows, 3aiigurte B MeHI0 «Ilyck» 1 Haxkmute «BpIIOMHUTE...». B mosBuBIIeMcs: guaioro-
BOM OKHe BBefute «cmd» 1 Haxkmure Enter; reneps y Bac 6yaeT Bcé He0OXOAMMOe It Hayasa
paborsl ¢ python B komangHoi1 ctpoke DOS.

Ecau Ber ncnonpsyere IDLE, Haxkmute «Ilyck» — «IIporpammbr» — «Python 3.0» — «IDLE
(Python GUI)».

Kak TosipK0 BBI 3amrycTuiy Py thon3, BeI JOJKHBI yBUETH >>> B HayaJle CTPOKIA, I'ie BBl MOKeTe
YTO-TO HaOMpaTh. ITO U HA3BIBACTCA KOMAHOHOU cmpoKoli unmepnpemamopa Python.

Teneps BBenure print( 'Hello World') m Hasxmure kiaBuiny Enter. B pesynbraTe HOJKHBI
nosiBuThes cnoBa «Hello World».

Bor mpumep Toro, YTO BHI MOKETE YBUAETH Ha 9KpaHe, eCI OyIeTe UCII0Ih30BaTh KOMIIBIOTED C
Mac OS X. Undopmarnus o Bepcuu Python moskeT oTimuarbes B 3aBUCMMOCTY OT KOMIIBIOTEPA,
HO YaCTh, HAUMHAOIIASICS C IpUIIaleHns (T.e. OT >>> 11 fajee) KOJDKHA ObITh OJMHAKOBOI Ha
BCeX OIlepPALMIOHHBIX 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

>>>

O6parure BHUMaHMe, uto Python BeImaér pesdynprar paboTsl CTPOKM HeMemyleHHO! BeI TosbKO
YTO BBEJIM OJMHOYHBII «oreparop» Python. print mucnonssyercs qist Toro, 4To0bI (UTO HEY M-
BUTEJIBHO' ) HaIleuaTaThb JIr00oe IepeJaHHOe B HETO 3HAUeHNe. B JaHHOM ciryyae Mbl IIepefan
B Hero TekcT «Hello World», koTops1it 1 6b11 HalleuaTaH Ha 9KpaHe.

Coser: Kaxk BbIITM 113 KOMaHIHOM CTPOKM MHTEpIIpeTaTOpa

Ecnu Be1 ucrionbsyere IDLE mnn o6omouxy GNU/Linux nim BSD, BbI MoskeTe BBINTI U3 KOMaHA-
HOJI CTPOKM MHTepIiperaTopa HakatmeM Ctr1-D wiu BBens komanay exit () (mpumeuanme:
He 3a0yapTe HammcaTh CKOOKH, «()»), a 3aTeM HakaB KiaBuiy Enter. Ecian BbI ucronssyere
KOMaHIHYIO CTPOKY Windows, Haxxmute Ctr1-Z, a 3aTeM HOXXMUTE Kiasuiry Enter.

6.2 Bbibop pepakTopa

[TockobKy MBI He MOKeM HaOUpaTh MPOrpaMMy B KOMAaHIHOJ CTPOKe MHTEpIIpeTaTopa KaK-
IBI pas, KOTja HaM HY>KHO UTO-TO 3aIlyCTUTh, HAM ITOHAOOMTCA COXPaHATH IPOTPaMMBI B
daitnax, UTOOBI IIOTOM MIMETh BO3MOXKHOCTb 3aIlyCKaTh MX CKOJIBKO YTOHO pas.

I[Ipeskme yeM NPUCTYINUTH K HaIMcaHUIo nporpamMM Ha Python B daiinax, Ham HyXeH peakTop
11 paboTsI ¢ paitaMy mporpaMM. Bei6op pefakTopa KpaitHe BaskeH. IIoqxonuTs K BEIOOPY pe-
IDaKTOpa CJIeAYeT TaK jKe, KaK U K BBIOOPY JIMUHOTO aBTOMOOMIISA. XOPOIUNII pefaKTOp IIOMOXKeT
BaM JIETKO IMcaTh IporpaMmel Ha Python, nemas Bame myTemectBue 6oee KoMpOPTHBIM, a
TakKe IT03BOJIAA OBICTpee U Oe3oIracHee JOCTIUD Balllell eIt

OpnHO U3 caMbIX OCHOBHBIX TPeOOBAHUIT — 9TO N00C6eMKA CUHMAKCUCA, KOTAAa Pa3Hble 9JIeMEeHThI
nporpamMmmsbl Ha Python packpaiiieHbI Tak, UTOGBI BBI MOIJIN JIETKO 6U0emp BAIlly IIPOTPaAMMY I
X0J1 €€ BBIIIOJIHEH.

Ecnu BBl He 3HaeTe, C Uero Hauarth, s ObI ITOPEKOMEHIOBAJ BOCIIOIIB30BATHCS IIPOrPAMMOIT
Komodo Edit, kotopas gocrynaa mins Windows, Mac OS X u GNU/Linux.

Ecnu el nmosne3yerech Windows, He mcrionb3yrite BMOKHOT — 3TO IIJ10X0¥1 BBIOOD, ITOCKOJIb-
Ky OH He o0Jamaer pyHKI(Mel ITOICBETKY CUHTAKCIICA, & TAK)Ke He II03BOJISIET aBTOMAaTIUECKI

U «print» — awnen. «IleuataTh» (npum. nepes.)
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BCTABJIATH OTCTYHI)I, YTO OUEHDb BAa’KHO B HaAIlIeM cnyqae, KaK MbI YBI/IJII/IM II037Ke. Xopomme pe—
nakTopsl, kak Komodo Edit, mo3Bossor qenaTs 3T0 aBTOMaTUYECKIA.

OmnbITHBIE IPOTPAMMIUCTHI, HOJDKHO OBITB, yiKe MCIIonb3yroT Vim mian Emacs. He cront maxe
U TOBOPUTH, YTO 3TO [Ba Hambosee MOIIHBIX peJaKTOPa, ¥ BBI TOJIBKO BBIMTPAETEe OT MX VIC-
IIOJIB30BAHNS JJIS HamycaHus nporpamMm Ha Python. JInuno s mosb3ylocs MMy o6omMu I
OOJIBIIIMHCTBA CBOMX IPOTPaMM, I Jaske Hammmcal KHury o Vim. Sl HacToSTeIpHO peKOMEHAYIO
BaM peIINTHCA U IIOTPATUTD BpeMs Ha n3ydeHue Vim ym Emacs, IoCKoJIBKy 3TO OyJeT IpIHo-
CHUTb BaM IOJIb3y moirue roasl. OmHaKo, Kak g y»Ke IIcajl BhIllle, HOBMUKI MOTYT II0Ka IIPOCTO
ocra"HoBuThed Ha Komodo Edit u cocpenoTounTscs Ha usyuenun Python, a He TekcroBoro pe-
JaKTopa.

51 moBTOpIOCH eI11€ pa3: 00513aTeILHO BBIOEpUTE MOAXOIIIINIT PETaKTOP — 3TO CAeIaeT HaICca-
Hue nporpaMm Ha Python Gosee mpocTsIM 1 3aHUMATETBHBIM.

g monp3oBarteseir Vim

CyiiecTByeT xopolllee BBefeHMe B ICIIONb30BaHMe Vim kak moiHoro IDE mns
Python, aBrop — John M Anderson. Takxe s pekoMeHAyI0 raruH jedi-vim m Mot
COOCTBEHHBIVI KOHPUTYPALIVIOHHBIN (ari.

g monp3oBarteneit Emacs

CyiiecTByeT xopolllee BBeleHIe B ICIIoNb30BaHme Emacs kak mornnoro IDE s
Python, aBrop — Ryan McGuire. Taxxe a1 pekomenayro Koudurypamuio dotemacs
ot BG.

6.3 Ucnonb3oBaHue nporpamMMHbix daitioB

A remnepp maBaiiTe BepHEMCH K IporpaMMupoBaHuio. CylecTByeT Takas TpaguIMs, YTO KaKoil
OBl SI3BIK IPOTPAMMUPOBAHNS Bl HIM HAUMHAIN yUUTh, IIEPBOIL Ballleil IIPOrPaMMOIl TOJKHA
ObITh Iporpamma «IIpmser, Mup!». 10 mporpamMma, KOTopas IIpPOCTO BBIBOJUT HaAINCh «IIpu-
BeT, Mup!». Kak ckasan Simon Cozens”, 310 «TpaJuIMOHHOE 3aKJIMHAHNIE GOTOB IPOTPAMMU-
pOBaHM, KOTOPOE ITIOMOKET BaM JIyUIlle U3YUNUTD A3BIK».

3amycTuTe BEIOpaHHBI BAMU PEIaKTOP, BBEAUTE CIEAYIOUIYIO IIPOIPAMMY U COXPAHUTE e€ IO/
umeHem hellowor 1d.py .

Ecnu Bor mosbayereck Komodo Edit, Haskmure «®ain» — «Hosbrit» — «Hosblit ¢aitn», BBe-
IUITE CTPOKY:

print('MpuseT, Mup!')

B Komodo Edit Haxxmure «®Paitn» — «CoxpaHuThb» 0y coxpaHeHus dariia.

2 ABTOp BOCXUTHUTENbHOI KHUTK «Beginning Perl»
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Kyna coxpanuts daitn? B qr00yro manky, pacrnooxeHne KOTOpoil Bbl 3HaeTe. Ecitu BbI He MOHU-
MaeTe, UTO 3TO 3HAUNT, TO CO3/aiiTe HOBYIO IIAIIKY U MCIIOJIb3YiiTe e€ I BCeX BAIlIMX IIPOTPaMM
Ha Python:

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

YroObl cO3aTh MAIKY, BOCIOJIb3yitTech KoMaHaoit mkdir B repmunane. Hanpumep, mkdir /
tmp/py.

Bakno: He 3a0b1BaiiTe yKa3pIBaTh paciiupenue daiia . py. Hanpumep, «file. py».

B Komodo Edit maxxmmure «WHCTpymMeHTBI» — «3alyck KOMaHAbl», Habepmre python3
helloworld.py u HaxxMuUTe «BBIMOJHUTE». BBl MOMKHBI YBUAETh BBIBOJ, ITIOKa3aHHBIN Ha
CKPUMHIIIOTE HIDKE.

Ho Bcé-taxu syulire pegaktuposars nporpammy B Komodo Edit, a sammyckats B TepMuHade:
1. OrkpoiiTe TepMMHAJ, KaK OIVICAHO B IJIaBe YCmaHo6Ka.
2. TlepeitmuTe B KaTayor, B KOTOpOM BBI coxpanmian ¢aiur. Hanmpumep, cd /tmp/py.
3. 3amycTtute nmporpamMmy, BBeas komaHay python3 helloworld. py.

BbIBOII IIpOTrpaMMBbI ITOKa3aH HVIKE.

$ python3 helloworld.py
MpuBeT, Mup!

Ecam y Bac momyumiica Takoil »Xe BBIBOJ, IO3IpaBJA0! — BBI YCIIEIITHO BBIOJHMIM BaIly
IepByIo porpaMmy Ha Python. Bl ToJIpKO UTO COBEpPIIINIIN CaMBI CIOKHBII LIAT B 00yUeHUN
IIpOrpaMMMPOBAHMIO, 3aKJIIOUAIOLINIICA B HAIIMICAHUY CBOEII ITepBOIi IIPOrpaMMbl!

Ecnn BBI mosyunre coobmeHne o6 ommoOKe, BBeIUTe BBIIIEYKa3aHHYIO IIPOTPAMMY 6 MOUHO-
cmu Tak, Kak II0Ka3aHo 3/1eCh, ¥ 3amrycTuTe cHoBa. OOpaTuTe BHNMaHMe, uto Python pasmnuaer
perucTp OyKB, TO ecTb Print — aTo He TO >xe camoe, uto Print (o6paTure BHUMaHMe Ha OYKBY
P B HIDKHEM PerucTpe B IIEpBOM ciIydae U Ha OYKBY P B BepXHeM perucrpe Bo BTopoM). Taxxe
y6euTech, uTo Iepes IepBbIM CUMBOJIOM B CTPOKE HET IPOOEJIOB MM CIMBOJIOB TaOyJIALINI —
II03K€ MBI YBUIVM, IIOUEMY 3TO BaXKHO.

Kak s3To paboraer

[Tporpamma Ha Python cocrour us gvipaxenuti. B Haieir mepBoit mporpaMmme nme-
€TCsI BCETo JIMIIIb OJJHO BBIpa)KeHVe. B 9TOM BhIpa)KeHIY MBI BBI3bIBaeM (DYHKIIVIIO
print, koTopas mpocto BeIBOAUT TeKCT 'MpuBeT, Mup!'. O dyHKUMAX MBI y3HA-
€M B 00HOU U3 NOcIedyujux 2as, a IoKa BaM JOCTaTOYHO ITIOHATH, UTO BCE, UTO BBI
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helloworld.py (~)

AFERARRBEER R E =

 Start Page H | helloworld.py = [
1 print('hello world")

Command Qutput || Metifications || Syntax Checking Status
“python3 helloworld.py ™ returned O
hello world

YKa’Xe€Te B CKO6KaX, GYJICT BBIBEJECHO Ha 9KpPaH. B AaHHOM IIpMIMEpPE MBI YKa3aJn
'"MpuseT, Mup!'.

6.3.1 UcnoaHnmble nporpammbl Ha Python
910 Kacaerca Toabko noiabiosareneir GNU/Linux n Unix, Ho nmonb3oBareixam Windows Toxe
Oymer 1mosie3HO 00 3TOM 3HATb.

Kaxmp1i pas, Korga HaM HY>KHO 3allyCTUTh ITporpammy Ha Python, Ham nmpmxonurcs B sBHOM
Bufe 3amyckatb python3 foo.py. Ho mouemy ObI HaM He 3aIyCKaTh €€ TOUHO TaK jKe, KaK I
BCe JpyT¥e IPOorpaMMbI? ITOTO MOXKHO JOCTMYB ITPY IIOMOILM TaK Ha3biBaeMoro hashbang.

Jo6aBbTe CTPOKY, YKa3aHHYIO HIDKe, B cAMOe HAUAI0 Balllell IIPOTrpaMMBI:
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#l/usr/bin/env python3

Ter[epb Balia ITporpaMMa JOJI’KHa BBITJIANETDH TaK:

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

Tenepp HEOOXOAMMO YCTAaHOBUTH IIpOrpaMMe aTpUOyT MCIIOTHUMOCTY, VICIIONB3ysI KOMaHAY
chmod, a 3aTeM 6vINOTHUMb TIPOTPAMMY.

Komanna chmod 3pech ucrnonbayercs s nsMeHeHus pexxuma daiuia’ nobasieHnem aTpudyra
JICTIOJIHMMOCTH JJI BCeX ITOJIb30BaTeJNell B cucTeMe”.

$ chmod a+x helloworld.py

ITocite 3TOrO MBI MOKEM 3aIlyCKaTh IIPOrpaMMy HAIpSAMYIO, IOTOMY YTO Hallla OoIlepallfoHHasd
cucTeMa 3aIycTuT /usr/bin/env, KOTopslit, B CBOIO ouepens, Haaér Python 3, a smaunt, cvmo-
KeT 3aIlyCTUTh Hall (arii.

$ ./helloworld.py
NpuBeT, Mup!

3mech «./» 0003HAUAeT, UTO IIPOTPaMMa HaXOAUTCI B TEKyIlleM KaTajore.

Panm mHTepeca MoxeTe make mepeuMeHoBath ¢aiur B mpocto «hellowor ld» u 3anmycTuTs ero
kak ./helloworld, u aTo Taxxe cpaboTaeT, IIOCKOJIBKY CUCTeMa 3HaeT, UTO 3aIlyCKaTh IIPO-
rpaMMy HY>KHO MHTEPIIPETATOPOM, IIOJIO’KeHIe KOTOPOTo yKa3aHo B IIepBOIL CTpoKe (ariia mpo-
I'PaMMBL.

Ho mo cmx mop MBI MOIJIM BBINOJHATEL CBOI IIPOTPAMMY TOJIBKO €CJIV 3HAJV IOJIHBIM IyTh
K Hell. A 4TO, ecIM HaM HY>KHO 3aIlyCKaTh 3Ty IIPOTpaMMy U3 JII000ro Karanora? 9To MOXKHO
OpPTraHM30BaTh, PACIIOJI0KIB CBOIO IIPOTPaMMYy B OJJHOM U3 KaTaJOI'0B, IIEPEUNCIEHHbBIX B IIepe-
MEHHO OKpy»KeHusa PATH.

IIpy mombITKe 3aIycka Kakoi-Imbo IporpaMMBbl CUCTeMa JIIeT e€ B KaTajorax, IepeduncieH-
HBIX B IIepeMeHHOIT OKpyXeHnsa PATH, 1 3anmyckaet. Takimm 00pa3oM, MbI MOKEM CHeJIaTh IIPo-
rpaMMy AOCTYITHOII U3 JII0OOT0 MecTa, CKOIIMIPOBAaB €€ B OMH 13 KaTaJIOTOB, II€PEUNCICHHBIX B
PATH.

$ echo $PATH
/usr/local/bin:/usr/bin:/bin:/usr/X11R6/bin:/home/swaroop/bin
$ cp helloworld.py /home/swaroop/bin/hellowor 1d

$ helloworld

NpuBeT, Mup!

3 change mode — aHTII. «<M3MEHUTD PeXUM» (NPUM. nepes.)
* B ykasaHHOI KoMaH e 6yKBa «a» B3sATa 13 cioBa «all» (anar. «Bce»), a 6ykBa «X» — I3 ClIOBa «execute» (aHar.
«UCIIOJHATB») — NPUM. Nepes.
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Mpe1 MO’keM BBIBECTU Ha 3KpaH 3HaueHMe IepeMeHHoi PATH mpu momoru koMaHas! echo,
no6aBuUB Ieper MMeHeM IIepeMeHHOI CMMBOJI $, UTOOBI yKa3aTh 000JI0UKE, YTO MBI XOTUM I10-
JIyUUTh 3HaUeHUe 3TOM IlepeMeHHOI. MbI Buaum, uro /home/swaroop/bin - ogquH us ka-
Tajoros B nepemenHoit PATH, rae swaroop — 370 MMs mosb3oBaTesis, KOTOPOe g UCIIOJIb3YIO
B CBoOell cucreMe. B Barreit cucreme, ckopee Bcero, OyeT aHAJOTMYHBIN KaTaJor I BaIllero
IIOJIb30BATEJIA.

Br1 Takxe MOoKeTe JOOABUTH KaKOW-IMOO0 KAaTaJIOT K IlepeMeHHOI PATH — 9TO MOKHO cIesaTh,
BeINOTHMB PATH=$PATH:/home/swaroop/mydir, rme '/home/swaroop/mydir' - 3to xa-
TaJIOT, KOTOPBII 1 X0uy n00aBUTH K nepemMeHHoOI PATH.

9TOT MeTOJ IToJIe3eH [JIs HAaIlICAHUS CLIeHapeB, KOTOpbIe OYAYyT MOCTYITHBI AJIs 3aIyCKa B JIIO-
6011 MOMeHT 13 1060r0 MecTa. [To cyTu, 370 paBHOCUIBHO CO3[TaHNMI0 COOCTBEHHBIX KOMAaH/I, KaK
cd mnm 1100071 IPYTOoIl, KOTOpPBIE YacTo UCIonb3yoTrcsa B TepmuHaie GNU/Linux win npuria-
ey DOS.

IMTpumeuanue: Korma peus umaér o Python, cioBa «mporpamMma» miam «cueHapuit (CKpHIIT)»
0003HAYAIOT OJJHO 1 TO XKe€.

6.4 llonyueHune nomoum

ns 6picTporo mosmydyeHus nHbopManmuu o Jaboit pyrkuun uwim oneparope Python ciyxur
BcTpoeHHast pyHKIuA help. 910 0cobeHHO yROOHO IIPY UCIOIb30BAHMN KOMaHIHOV CTPOKMA
nHTepuperaTopa. K mpumepy, Bermonuure help(print) — aTo mokaxer cripaBKy 1o GyHKLIINI
print, koTopas MCIOIB3yeTCcs AJI BBIBOJA Ha SKpaH.

HpI/IMe‘IaHI/IeI ,HJIH BbIXOa U3 CIIPABKM HAXMUTE (.

AHaNOrMUHBIM 00pa3oM MOXKHO ITOJIyYNUTh MHGOPMALMIO ITouTK 0 uéM yrogHo B Python. Ilpn
nomoum ¢pyHkum help () MOXHO maske IMOJYUYUTh omycaHue camoii pyHkumu help!

Ecnu Bac uHTepecyer mndopmaims ob oneparopax, Kak Hampumep, return, nx HeoOXOAUMO
yKa3bIBaTh B KaBbIuKax (Hampumep, help('return')), uto6s! Python monsu, uero Mmur xoTum.
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6.5 Pe3iome

Ter[epb BBI YMEETE C JIETKOCTBIO IIMCATh, COXpaHATh M 3aIlyCKaTb IIPOTpaMMBbl Ha Python.

U mockosbKy ceituac BbI yKe mcrionb3yete Python, maBaiite y3naem 6obiiie 0 €r0 OCHOBHBIX
NpMHINIIAX.
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OCHOBBI

[Ipocro HaneuataTs «IIpuBer, Mup!» HemocTaTouHo, BepHO? BbI XOTUTE CHENATH OOJIbIIIE — BBI
XOTUTE BBECTU YTO-TO B IIPOTpaMMy, 00paboTaTh U IOJIyYUTh HeuTo Ha BbIxofe. B Python sro
MO>KHO OpPraHM30BaTh IIPY IIOMOIIY KOHCTAHT U IIepeMEHHBIX, a TaKKe HEKOTOPBIMU APYTUMU
crocob6amt, KOTOpble OyAyT pacCMOTPEHBI B 9TOI IJIaBe.

7.1 KomMmmeHTapumn

Kommenmapuu — 310 TO, UTO MUIIETCA IIOCJIE CUMBOJIA #, M IIPEICTABJIAET MHTEPEC JIMIIb KaK
3aMeTKa [JI UMTAIOIIero IporpaMMmy.

Hanpumep:

print('MpuBeT, Mup!) # print -- 3TO0 QyHKUMA

JIn:

# print -- 3TO0 QYyHKUuA
print('MpuseT, Mup!)

CrapaiiTech B CBOMX IIpOrpaMMax IICATh KaK MOKHO OOJIBIIIE TI0JI€3HbIX KOMMEHTapueB, 00b-
ACHAIOLINX:

 IIPEeAIIOIOKEHN;
+ Ba)KHBbIE pEIICHN;
+ Ba)XKHBIE EeTal;
+ IIpOOJIEMBI, KOTOPBIE BHI IIBITAETECh PEILINTH;
* IIpO0GJIEMBI, KOTOPBIX BBI IIBITAETECHh M30€KATh U T.1.
Texct nporpammel roBoput o ToMm, KAK, a komMeHTapun nospkHbI 00bsicHATH, [IOUEMY.

910 OyIeT IOJIe3HO IS TeX, KTO OyIeT UMTaTh Ballly IIPOrpaMMy, TaK KakK UM Jyierde OymeT mo-
HATb, YTO IpOTpaMMa AesaeT. [JoMHMTe, UTO TAaKMM UeJIOBEKOM MO>KeTe OKa3aThCSd BBI CaMI
yepes noJrogal
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7.2 JInTepanbHble KOHCTaHTbI

[IpuMepoM IMTepasbHOI KOHCTAHTBI MOXKeT OBbITh UNCIIO, HampuMep, 5, 1.23, 9.25e-3 win
yTo-HMOY OB Bpome '3T0 cTpoka' mau "It's a string!". OHu Ha3BIBAIOTCS JIUTEPATBHBI-
M1, IOTOMY UTO OHU «OYKBaJIBHBI» — BBI UCIIOJIb3yeTe UX 3HaUeHMe OykBanbHO. Yncio 2 Bee-
rja IpeaCcTaBIIfgeT caMo ceOd ¥ HIYeTo APYroro — 3TO «KOHCTaHTa», IIOTOMY YTO e€ 3HaueHIe
HeJIb3s U3MeHNTD. [IoaToMy BCE 3TO HasbIBaeTCd JIMTEPATbHBIMI KOHCTAHTAMIL.

7.3 Yucna

Yncina B Python 6p1BaroT Tpéx TUIIOB: LieJIbIe, C ITABAOIIEN TOYKO I KOMIUIEKCHBIE.
+ IIpuMmepoMm 11e10TO UMciIa MOKET CIIYKUTD 2.

« [IpumepaMu umces ¢ IUIABAOLIEN TOUKON (MJIM «IUIABAIOIMX» MJII KPATKOCTYU) MOTYT
Ob1Th 3.23 1 52. 3E-4. O603Hauenne E mokaspiBaer crenenn uncia 10. B ranuom ciayuae
52.3E-4 o3Hauaer 52.3 * 10

« ITIpumepsr KoMmIIekcHbIX uncen: (-5+4j) u (2.3 - 4.63)

3amMmeuaHue JAJIs1 OIIBITHBIX ITPOTPaMMUCTOB

Her orgensHOro Tuma ,long int“ (muuHOe 1enoe). Ileanlie uncia mo YMOJIUaHUIO MOTYT OBITH
IIPOM3BOJILHON AJIMHBL

7.4 Ctpoku

CTpoka — 3TO nocredosamenvHOCMb CUMB0JI06. Hallle BCEro CTPOKM — 3TO IIPOCTO HEKOTOPHIE
HabOpHI CIIOB.

CnoBa MOryT OBITH KaK Ha aHIVIMIICKOM S3BIKE, TaK UM Ha JIIOOOM APYroM, IOAAepKUBaeMOM
cragmaprom Unicode, uTo 03Hauaer mouTy Ha JI000M S3bIKe MIPA.

3amMmeuaHue JJIA OIIBITHBIX ITPOTPaMMUCTOB

B Python 3 et ASCII-cTpok, motomy uto Unicode siBisieTcss HaAMHOXeCTBOM (BKJIIOUAeT B ce-
6s1) ASCII. Eci Heo6X0aMMO IOJIYUNTh CTPOKY cTporo B Konuposke ASCIL, ncmosbsyiite Str.
encode("ascii"). Ilogpobuee cmoTpuTe B 06Cy ) eHIn 3T0r0 Bompoca Ha StackOverflow. ITo
yMoruaHuIo Bce ctpoku B Unicode.

U «literal» — awen. «6yKBaNbHBI»; BCIOMHUTE «JuTepa» (cut. «6ykBa»). (npum. nepes.)
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51 Mory ¢ yBepeHHOCTBIO CKa3aTh, UTO BBI Oy/IeTe MCII0Ib30BaTh CTPOKY IIOUTY B KQKIOI Ballle
nporpamMme Ha Python. ITosTomy ynennre BHMMaHue TOMY, Kak paboTats co crpokamu B Python.

7.4.1 OpnHapHble KaBbluku

CTpoKy MOKHO YyKasaTh, MCIIOIb3yd OJMHApHble KaBBIUKM, KaK HaIpumep, '®pasa B
KaBbluKax '. Bce mpobepl 1 3HaKM TaOyJIALMI COXPAHATCS, KaK eCTb.

7.4.2 [1BOMHbIE KaBblUKU

CTpOKI/I B IIBOI7[HBIX KaBbIuKaX pa60TaIOT TOUHO TaK JK€, KaK I B OJVMHAPHBIX. HaanMep,
"What's your name?".

7.4.3 TpoiiHble KaBbluKu

MoO>KHO yKa3bIBaTh « MHOTOCTPOUHBIE» CTPOKI C ICIIOJIb30BaHIEM TPOITHBIX KaBbruek (""" min
''"). B mpenenax TpOIHBIX KaBbIUEK MOXXHO CBOOOIHO MCITOIB30BATh OJMHAPHBIE VI ABOVTHBIE
KaBbruku. Hampumep:

""'3T0 MHOroctpo4yHas cTpoka. ITo eé rnepBas CTPOKaA.
3To0 eé BTOopasa cTpoKa.

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

OH oTBeTun: "Bond, James Bond.'"

rr

7.4.4 CTpokn HensmeHsieMbl

9TO 03HAUAeT, YTO IIOCTEe CO3MaHMs CTPOKNU e€ OoJIblile Helb3s M3MeHITh. Ha mepBalil B3I
9TO MO’KeT II0Ka3aThCs HeJOCTATKOM, HO Ha CaMOM JeJIe 9TO He Tak. BriocienctBunm Ha mpumMepe
PasHBIX IPOTPAMM MBI YBIAUM, IIOUEMY 3TO He SBJISETCSI OTpaHNUEeHIEM.

7.4.5 O6'beanHEHNE CTPOKOBbIX KOHCTAHT

Ecnu pacmososXuTh psagoM Be CTPOKOBBIX KOHCTaHTHI, Python aBTomMaTuuecku ux o0beAMHNT.
Hampumep, 'What\'s ' 'your name?' aBromarmuecku mnpeobpasyercs B "What's your
name?".
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3ameuanue ms nporpamMuctoB Ha C/C++

B Python Het oTzesnpHOTrO THIa MaHHBIX char (cuMBoi). B HEM HeT HYXIBI, U S YBEpPEH, UTO BBI
He Oy[eTe 110 HEMY CKyYaTh.

3ameuanue g nporpammucros Ha Perl/PHP

[ToMHUTE, UTO CTPOKM B JBOJIHBIX KaBBIUKAX U B OJMHAPHBIX 9KBMBAJIEHTHBI, Y1 HUUEM JPYT OT
Opyra He OTJIMYAIOTCH.

7.4.6 MeTop format

VHorga 6pIBaeT HY>KHO COCTAaBUTh CTPOKY Ha OCHOBe KaKMX-JIM00 JaHHBIX. BOoT 3meck-To 1 mpu-
roxmaercd meron format ().

CoxpaHnute cnenytonne ctpoku B ¢arn str_format. py:

age = 26

name = 'Swaroop'

print('Bo3pacT -- net.'.format(name, age))

print( 'Mouemy 3abaBnaetcsa ¢ aTum Python?'.format(name))
BriBon:

$ python str_format.py
Bo3pacT Swaroop -- 26 nert.
Moyemy Swaroop 3abaBnsetcsa ¢ 3Tum Python?

Kak s3To paboTtaer:

B cTpoky MOryT OBITH BKJIIOUEHBI OIIpeeIEHHbIe 0003HAUeHM, a BIIOCJIECTBII
MO>KeT OBITH BbI3BaH MeTon format g saMeleHns sTux 0603HAUEHUIT COOTBET-
CTBYIOILLIVIMU apryMeHTaMIL.

B3risHUTE Ha MEepBBIN CIyydail IpUMMeHeHNs 0003HaueHn A, e Mbl uireM {0}, u
9TO COOTBETCTBYET IIepeMEeHHOI Name, SBJIAIOIeliCs IIepBbIM apTyMEeHTOM MeToaa
format. Ananoruuno, Bropoe o6o3HaueHue {1} COOTBETCTBYeT IlepeMeHHOII age,
SIBIIAIOIIETICSI BTOPBIM aprymMeHToM Merona format. 3amersre, uto Python Haum-
HaeT OTCUET ¢ 0, T03TOMY IlepBad nosunud — Homep 0, BTopast — Homep 1 1 T.A.

3aMeTbTe, MBI BeIb MOIUIM JOOUTHCS TOTO YK€ CAMOTO pe3yJIbTaTa U 00beIVHEeHN-
eM cTpok: 'Bo3pacTt' + name + ' -- ' + str(age) + ' neT.', ogHaKO BHI
caMI BUJUTE, KaK 9TO HEKPaCUBO, I KaK JIeTKO B TAKOM CJIy4ae JOIYCTUTD OIINOKY.
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Bo-BTOophIX, mpeobpa3oBaHue B CTPOKY AesaeTcsd MetogoM format aBromaTmuecky,
B OTJIMYIVE OT BHOTO IpeoOpa3oBaHMs B HAIlleM IIpuMepe. B-TpeTpux, NcIons3ys
Merox format, Ml MO)KeM M3MeHUTDH COOOIIIeHNe, He 3aTParnBast JICIIOJIb3yeMbIX
IIepeMeHHBIX, I HA000pOT.

Ha Bcaxmit ciaydail mMeiiTe B BUAY, UTO LHUGPHL 3[ech He 00s3aTeIbHBI. MOKHO
ObL7I0 OBI IIPOCTO HAIIUCATH:

age = 26

name = 'Swaroop'

print('Bo3pacT -- net.'.format(name, age))
print('Mouemy 3abaBnseTtca ¢ aTum Python?'.format(name))

1 IIOJTYUYNUTDH TaKOI Ke PE3YyJIbTaT, KaK U paHeEe.

B merome format Python momeraer 3HaueHMe Ka)XAOro aprymMeHTa B 0003HaUeHHOE MECTO.
MoryT 6bITh 11 60JIee qeTanbHbIe 0003HAUEHNS, KaK TO:

>>> # pecsaTudyHoe 4ucsio (.) C TOYHOCTbK B 3 3HaKa fA/151 MAaBalumx:

>>> ! ".format(1/3)

'0.333"

>>> # 3aro/iHNTb nog4yépkuBaHusimm (_) C LUEHTPOBKOMW TekcTa (/) no wupuHe 11:
>>> ! ".format('hello')

' hello___'

>>> # 10 K/I04YEBbIM C/10BaM:

>>> ! Hanucan ".format(name='Swaroop', book='A Byte of Python')

'Swaroop Hanucan A Byte of Python'

HeranpHO Takye o6o3HaueHMs GopMaToB ommcaHsl B [Ipemmoskenun o pacmmpenuio Python
PEP 3101.

7.5 llepemMeHHbIE

Hcnonp3oBaHne OMHMX JIMIIDL JIUTEPAIBHBIX KOHCTAHT MOKET CKOPO HAaCKy4HUTb — HaM Belb
Hy’>KeH CII0co0 XpaHeHus 00031 MHPopMauuu 1 MaHUITYJIMpPOBaHMS €. Bor 3mech Ha cie-
HY BBIXOOAT nepemeHHbvle. CJIOBO «IlepeMeHHbIe» TOBOPUT CaMo 3a ceOst — UX 3HaUeHIe MOXKeT
MEHATBCS, a 3HAUUT, BbI MOKETe XPaHUTh B IlepeMeHHOI BcE, uTo yroaHo. IlepemenHbIe — 3TO
MPOCTO 06JACTYM MaMSTU KOMIIBIOTEPA, B KOTOPHIX BBl XpaHUTE HEKOTOpY mHpopmanuio. B
OTJINUMEe OT KOHCTAHT, K TaKOJ MHPOpMaUuy HY>KHO KaKMM-TO 00pa3oM IT0JIy4YaTh JOCTYII, I10-
3TOMY IIepeMEHHBIM JAI0TCA IMeHa.
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7.6 NUmeHna naeHtTudukaTopoB

ITepeMeHHBIE — 5TO YACTHBII CIIyUail MAEHTUPUKATOPOB. MoeHmugpukamopvl — 3T0 MMeHa, IIpN-
CBOEHHBIE UeMYy-mo i ero obo3HaueHns. [Ipu BeiGope MMEH [yt MAeHTUPUKATOPOB HEOOXO0-

IUIMO cOOII0NATh CIIeyIolIye IIpaBua:

[TepBBIM CMMBOJIOM UAeHTU(UKAaTOpa TOKHA ObITh OykBa 13 ajdasura (cumBosx ASCII B
BepxXHeM I HIDKHEM perucTpe, v cuMBoi Unicode), a Takxe CMBOJ IIOTUE PKUBAHIS

(«_»).

OcranpHas yacTh nAeHTUGUKATOPA MOXKET COCTOATH 13 OYKB (cmBoibl ASCII B BepxHeM
IV HIDKHEM PerucTpe, a Takke cuMBoubl Unicode), 3HAaKOB OTUEPKUBAHUS («_») MIN

uudp (0-9).

Vmena npeHTUGUKATOPOB YyBCTBUTENBHEI K peructpy. Hampumep, myname n myName —
3TO He OJHO 1 TOo Xe. OOparnTe BHMMaHMe HAa «N» B HIDKHEM PETVICTPe B IIEPBOM CIIyuae

un «N» B BEPXHEM BO BTOPOM.

« IIpumeps! donycmumpix MMEH UAEeHTU(PUKATOPOB: 1,
nbble_cumBonbl_utf8_J&mnévylln=£a.

my_name, name_23, alb2_c3 u

« IIpumepsr Hedonycmumvix MMEH npeHTudMKaTOopoB: 2things, 34ecb ecTb npob6ens,

my-name, >alb2_c3 u "3T0_B_KaBbl4yKkax".

7.7 Twvnbl paHHDbIX

HepeMeHHbIe MOTYT XpaHUTDb 3HAUCHIA PA3HBIX TUIIOB, HA3bIBA€MBbIX THUIIAMMUW NAaHHBIX. Oc-
HOBHBIMMU THUIIaMMU ABJISIOTCA UJICJIa M1 CTPOKM, O KOTOPBIX MBI YK€ TOBOPUIJIN. B ,IIaJIbHef;IH.IMX

riiaBaxX MbI YBUOVIM, KaK CO3daBaTb CBOUI COOCTBEHHBIE TUIIDI IIpU IIOMOIIM KJIACCO6.

7.8 O06BbeKT.

[TomunTe, Python paccmarpuaer Bcé, UTo eCTh B IIporpamMme, Kak o6vexkmol. iMeetcs B BuAy, B

caMOM 06LLICM cMmbiciie. Bmecrto TOTO, 4TOOBI TOBOPUTDH «HEUMO», Mbl TOBOPUM «00BEKM».

3ameuaHue JJIA IIPpOrpaMMMCTOB B 06’BCKTHO-OPI/ICHTI/Ip0BaHHOM CTHUIIE

Python cTporo o6beKTHO OpMEHTUPOBAH B TOM CMBICIIE, UYTO OOBEKTOM SBIISIETCA BCE, BKIIOUAS

YyciIa, CTPOKM U (PyHKIIMIL.

Celtyac MBI yBUAMM, KaK JCIIOJIb30BaTh IlepeMeHHbIe Hapsaay ¢ KoHcTaHTaMu. CoxpaHUTe clle-

IYIOIIMIA IIPUMEpP U 3aIlyCTUTE IIPOrpaMMYy.

7.6. IlmeHa uaeHTUPUKATOPOB
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Kak mucatp mporpammsl Ha Python

Brpenp cranmapTHas npoleaypa coxpaHeH!s U 3aIlycka IporpaMmsbl Ha Python 6yner BoIrisa-
JeTh TaK:

1. Otkpoitre Bamr J00MMBII pegakrop, HapuMmep Komodo Edit.
2. BBemuTe TeKCT MporpaMmsl 13 IIPUMepA.

3. CoxpaHute ero B (paiur, ykazaB ero uMs B KOMMEHTapuu. S1 cieyro IpaBmily COXpaHATh
Bce mporpaMmsl Ha Python ¢ pacimpenuem . py.

4. 3amycTuTe MHTepHIpeTaTop KoMaHaoi python3 program.py. Kpome Toro, BeI MoxeTe
clleIaTh MIPOrpaMMy UCNOTHUMOT, KaK OOBICHAIIOCH PaHee.

7.8.1 lNpumep: Ucnonb3loBaHue nepeMeHHbIX U KOHCTaHT

# WUvsa ¢arvina : var.py

i=25
print(i)
i=1i+1
print(1i)

s = ''"'3TO MHOrocTpo4yHasa CTpoOKa.
JTO BTOpasaA eé cTpouka.'''
print(s)

BriBopm:

$ python var.py

5

6

9TO MHOrocTpo4yHasa CTpoKa.
9TO BTOpasdA €€ cTpoyka.

Kaxk sTo paboTaer:

Bot kak aTa mporpamma paboraer. CriepBa MBI IIpJICBaBaeM 3HaueHIe KOHCTaH-
TBI 5 IepeMeHHOI! 1, NCIoIb3ys oIepaTop IpuUcBayBaHUA (=). 9Ta CTPOKa Ha3bl-
BaeTcs IpeJIoKeHNeM U YKasbIBaeT, YTO JOJDKHO OBITh IIPOM3BEeIeHO HEKOTOpOe
HelicTBUE, I B JAHHOM CJIy4dae MbI CBA3bIBa€M UM II€peMEeHHOI 1 co 3HaueHUeM
5. 3areM MBI ITleyataeM 3HaueHMe 1, ncrons3ysa GyHKOu print, koropas nmpocro
IeyaTaeT 3HauUeHIe IlepeMeHHOI Ha 3KpaHe.
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Hanee mp1 qo6aBisieM 1 K 3HaUeHNIO, XpaHsAIeMycs B 1 u coxpanseMm ero Tam. [To-
CJIe 3TOTO MBI IIEUYaTaeM €T0 U II0JTyYaeM 3HaueHue 6, YTO Hey AMBUTEIbHO.

AHAJTOTMYHBIM 06pa30M MBI IIpUICBAIBA€EM CTPOKOBYIO KOHCTAHTY nepeMeHHoﬁ S,
II0CJIe Uero IevaraeM ee.

3ameuaHue JJIA ITIPOTrPpaMMMCTOB Ha CTATUYECKHX I3bIKaX IIPpOrpaMMMPOBaHUA

HCpCMCHHbIC JICITOJIB3YIOTCA IIPOCTBIM ITPMICBAVIBAHVIEM UM sHaueHnit. Hukaxoro IpeaBapu-
TEJIBHOTr'0 OOBABIIEHIIS VI OoIIpenejieHmsda TUIIa JaHHBIX HE Tp66yeTCH/HpI/IMeHHeTCH.

7.9 Jlornueckune n punsnueckmne CTpoku

dusmueckas CTpoKa — 3TO TO, UTO BBI 6u0UMe, KOTa Habupaere nporpammy. Jlormueckas ctpo-
Ka — 3T0 TO, uTO Python sudum kxak equHoe mpennoxeHue. Python HessHo npenmnomnaraer, 4To
KKIO (pu3uueckoli cmpoxe COOTBETCTBYET JI02UUECKAS CIPOKA.

[TpuMmepom sormyecKkoi CTPOKM MOKET CIYKUTh IpeqiiokeHne print( 'Mpuset, Mup!') -
€CJIM OHO Ha OJHOJ CTpOKe (KakK BbI BUINUTE 3TO B PeJaKTOpe), TO 3Ta CTPOKa TAaKKe COOTBET-
CTByeT (PM3UUECKOII CTPOKE.

Python HesBHO cTMMyIMpyeT MCIIOIB30BaHMeE 110 OJHOMY IPeJIOKEHNIO Ha CTPOKY, UTO 00-
JlerdaeTr UTeHUe Kofa.

Yro6sI 3ammcaTh 60JIee OTHO JIOTMUECKOI CTPOKM Ha OJHOI (GU3MYeCKOII CTPOKe, BaM IIPUIET-
s IBHO YKa3aTh 9TO IIPY IIOMOIIM TOYKM C 3AIATOI (; ), KOTOpas OTMeuaeT KOHeIl JIOTMYeCKOl
cTpoku/npennoxenns. Hanpumep,

i=5
print(i)

TO K€ CaMO€, UTO

i=5;
print(i);

JI TO YK€ caMoe MOKET OBbITh 3aIlMICAHO B BuUaeE

i =05; print(i);

VIV Jaske

i =5; print(1i)
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OpnHaKo s HACTOATETbHO PEKOMEHAYI0 BaM IIPUAEPKUBATHCS HATTMCAHUS OTHOM JTOTUYECKOI
CTPOKH B KOXKOO¥ PH3MUeCKOI cTpoke. Takum 06pa3oM BbI MOKeTe 000IITICH COBceM 6e3 Tou-
K1 ¢ 3amsaToit. Kerarn, s Hukoe0a He MCIIONIB30BaN 1 Jaske He BCTpeUasl TOYKM C 3aIATON B IIPO-
rpammax Ha Python.

MosxHo 1cIio1p30BaTh 60JIee OHOI (GU3MUECKOI CTPOKM IS JIOTMUECKOI CTPOKY, HO K 3TOMY
cilegyeT MpuOerars JINIID B CIy4Yae OUeHb JUIMHHBIX CTPOK. [Iprmep HanmcaHusa oqHOI Joruye-
CKOJI CTPOKM, 3aHMMAIOIIell HeCKOIbKO (PU3NUeCKNX CTPOK, IPMBEAEH HIDKe. ITO HAa3bIBAeTCI
SIBHBIM 00'beITMHEHIIEM CTPOK.

s = '9T0 cTpoka. \
3TOo cTpoka npogonxaeTcsa.'
print(s)

9TO JacT pesyJbTarT:

9TO CTpoKa. IJTO CTpOKa npojonxaeTcd.

AHaJIOTUYHO,

print\
(1)

TO X€ CaMO€, UTO I

print(i)

MHorga nMeeT MecTO HesIBHOe II0JJpa3yMeBaHIe, KOTa VICII0JIb30BaHMe 00paTHOI KOCOI uep-
ThI He 0053aTeJIbHO. ITO OTHOCUTCS K CIyuasM, KOTJa B JIOTMUYECKON CTPOKe eCTh OTKPBIBAIO-
1[ascsl Kpyrias, KBaapaTHas Wi GuUrypHas CKoOKa, HO HeT 3aKpBIBAIOIIENICSI. ITO Ha3bIBAETCS
HesIBHBIM 00beIMHEHNEM CTPOK. BbI cMo)XeTe yBIUIETD 3TO B AEVICTBUY B IIpOrpaMMax C JC-
IIOJIb30BAHMEM CNUCKO6 B JAIBHENIINX IIaBax.

7.10 OTcrynol

B Python npo6esnbr Baxxubl. TouHee, IIpo6eTbl B Havane CTPOKH BaYKHBL. ITO Ha3bIBAeTCS OT-
crymamu. [lepenaue orcTyns! (IIpobesibl ¥ TaOyIALNM) B HaUajIe JIOTMUEeCKOI CTPOKI MCIIOJIb-
3YIOTCA [ ONIpeieJIeHNs YPOBHS OTCTYIIa JIOTMUECKOI CTPOKM, KOTOPBII, B CBOIO OUepeNb, IC-
MOJIb3yeTcs IJIA IPYNIIMPOBKYU IIPeIIOKeHUIA.

ITO 03HAUAET, UYTO IpeJIOKEeHNS, MAYIIMe BMeCTe, JOILKHBI IMETh OAMHAKOBBINA OTCTyII. Kax-
IbIiT TAKOTI HAOOP MpeIoKeHIIT Ha3bIBaeTCs 6JIOKOM. B manpHeMImx ritaBax Mbl YBUAUM IIP-
MepBbI TOTO, HACKOJIBKO Ba)KHBI OJIOKI.

Brr AOJI’KHBI 3aIIOMHIITH, UTO HEIIPABMUJIBbHBIE OTCTYIIBI MOTYT IIPVBOAVITH K BO3HNKHOBEHIIO
oumn6ok. Hampumep:
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i=25
print('3HaveHue cocTaBnseTt ', 1) # Owubka! [lpobesn B Ha4yasie CTPOKU
print('sl noBTopsl, 3HaydyeHue cocTaBnseTt ', 1)

Korma BBI 3amycTiTe 3TO, BBI IIOJIyYNTE CIETYIOIIYIO OIINOKY:

File "whitespace.py", line 4

print('3HauyeHue cocTaBndeT ', 1) # Owwubka! Mpoben B Hayane CTPOKU
N

IndentationError: unexpected indent

O6paTuTe BHUMaHMe Ha TO, UTO B Hauajle BTOPOII CTPOKY eCTh OAMH 1pobeit. Ommoka, oTobpa-
xéHHag Python, roBopur HaM o ToM, UTO CMHTAaKCHC IPOTPaMMBbI HeBepeH, T.e. IPOrpaMMa He
ObLIa HaIMICAaHA IT0 IpaBuiIaM. [lIf Bac xKe 9TO O3HAUAET, UTO 6bl He MOoJjeme HAUUHAMb HOBble
6rmoxu npedoscerutl ede nonano (KpoMe OCHOBHOTO OJIOKa II0 YMOJIYAHNIO, KOTOPBIT MCIIOTIb3Y-
eTcsI Ha IPOTSDKEHMM BCell IIporpaMMbl, KoHeuHo). Ciryuan, B KOTOPBIX BBI MOKeTe JICIIOJIb30-
BaTh HOBbIE OJIOKM, OyAyT MOAPOOHO OMMCAHBI B AIBHEIIINX [JIaBaxX, KaK HAIIPUMED, B 21a6e
«I[Tomox KomaHO».

Kak orcrymars

He cMmermnBaiiTe mpo6essl M CMMBOJIBI TaOYJIALMM B OTCTYIIAX, IIOCKOJIbKY He Ha BCeX ILIaT-
dopmax aT0 paboTaeT KOppeKTHO. SI HacmosmenvHo peKoMeHOYH BaM UCIIOIB30BATh 00UHOUHYIO
mabymayuio I yemblpe npobena I K&KJOTO yPOBHS OTCTYIIA.

Bribepnte Kakoit-HMOYOb OOUH M3 3TUX CTUiIel orcTyna. Ho uto emé 6osee BayKHO, 3TO UC-
I10JIb30BaTh BHIOPAHHBIN CTIIIh IIOCTOSTHHO, a TaK)XXe COOII0NATh CTUIIb PeIaKTIPYeMbIX BaMI
(1)aI7IJIOB. T.e. korma BbI IINIIIEeTe HOBBIN (baﬁm, VICIIOJIb3YITE MOJIbKO OJVH BAIll JIIOOVIMBIV CTIJID,
a ecJIU B peJaKTHPyeMOM BaMu daiiiie I OTCTYIIOB y)Ke MCIIONIb3yIOTCS, CKa)KeM, CUMBOJIBI Ta-
OyJsuun, TO 1 BBl UCIOJIB3YIITe B 3TOM (hariie CMBOJIBI TaOyISIUI OIS OTCTYIIOB.

Xoporune pegaktopsl, Takne kak Komodo Edit, OynyT mesmats 9T0 aBTOMaTHUECKIL.

3ameuaHue I NPOrpaMMICTOB Ha CTATUYECKUX SA3bIKaX IPOrpaMMUpPOBaHUSA

Python Bcerga 6ymer 1CIIOIB30BaTh OTCTYIIBI [JIS1 BBIOEJIEHUs OJIOKOB M HUKOTIA He Oy/er uc-
moJIb30BaTh CKOOKM. BBequre from _ future_ import braces, uTo6bl y3HATH GOJIBIIIE.
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7.11 Pe3iome

Terneps, Korga Mbl IIPOIIIN Yepe3 MHOKECTBO KM3HEHHO BOKHBIX MeJIouel, MO>KHO ITepeiiTi K
foJiee MHTEpeCHBIM BelllaM — TAaKMM KaK yIIpaBJsiole KoHCTpyKimu. Ho cHauasa Kak cieqmyer
OCBOJITECH C IPOYUTAHHBIM B HACTOAILEI IJIaBe.
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OnepaTopsl U BEIpA)KEHUSA

BOJIBIIMHCTBO MpeIoKeHn I (JIOTMUeCKNX CTPOK) B IIpOTpaMMax comepsKaT gvipascerus. IIpo-
CTOI1 IpuMep BbIpakeHM: 2 + 3. BeIpakeH1e MOKHO pa3feINTh Ha OIlepaTOPhI U OIl€paHabI.

Onepamopvl — 310 HeKnit QyHKIMOHAT, IPOM3BOMSIIINI KaKme-1n00 OeICTBIUsSI, KOTOPBI MO-
JKeT OBITB IIpefICTaBJIeH B BUJE CUMBOJIOB, KaK HAIIpUMep +, VUIM CIEIMAJIBHBIX 3ape3epBIpO-
BaHHBIX cJI0B. OnlepaTopbl MOTYT IIPOM3BOANTH HEKOTOPBIE NEeIICTBYA HAll JAaHHBIMI, VI 3TU JaH-
HbIe Ha3bIBAIOTCA onepandamu. B HalleM ciydyae 2 1 3 — 9TO OIlepaHbI.

8.1 OnepaTopbl

KpaTko paccMoTpyM omnepaTopsl 1 UX IpUMeHEHE:

O6paTture BHIUMAaHIe, BBIUYNCINTD 3HAUEHNA BBIPOKEHUII, JAaHHBIX B IIPMMepax, MOKHO TaK-
K€ JICIIOJIb3ysl MHTEpIIpeTaToOp MHTepakTuBHO. Hanmpumep, nia nposepkn BeIpaxkeHus 2 + 3
BOCITOJIB3YITECh MHTEPAKTUBHO KOMAHIHOI CTPOKOI uHTepIperaropa Python:

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

OnepaTopr " UX IIPpUMEHEHNE

Omnepatop | HasBanme | OObscHeHMe [Tpmmepsl
+ Cnoxenne | Cymmupyergsa | 3 + 5pmacr 8; 'a' + 'b' macr 'ab'
0o0BeKTa
- Bprumnra- Haét pasHOCTB -5.2 macT oTpuniaTeJbHOE 4NCIIOo, a 50 -
HUe IBYX UNICEN; ecan | 24 pgact 26.

IepBBI ONlEepaH.
OTCYTCTBYET, OH
CUUTaeTCq

PaBHBIM HYJIIO
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Omnepatop | HasBanme | OObscHeHMe [Ipnmepsl
* YMmuoOxe- HaéTt 2 * 3pmact6. 'la' * 3 gacr 'lalala’.
HIIE IIpou3BeAeHUIE
IBYX UVCEJI VI
BO3Bpalllaer
CTPOKY,
IIOBTOPEHHY IO
3aJaHHOE UNCJIO
pas.
** Bossene- Bosspaimaer 3 ** 4nmacr81(re.3 * 3 * 3 * 3)
HIIE B YIICIIO X,
CTeIleHb BO3BeJIEHHOE B
CTeIeHb Y
/ Henenmne Bosspaiaer 4 / 3 macr 1.3333333333333333.
YacTHOE OT
OeJleHNd X Ha Y
// [Menounc- | BosBpamraer 4 // 3 macrl. -4 // 3 mact -2.
JEeHHOe HEIIOJIHOE
neJeHue YacTHOE OT
neJeHus
% Henenue BosBpaimaer 8 % 3 macr 2. -25.5 % 2.25 macr 1.5.
110 OCTaTOK OT
MOIYJIIO neneHus
<< CnoBur CaoBuraet OUTEL 2 << 2 macrt 8. B gBonunom Bune 2
BJIEBO Yuciia BJIEBO Ha IIpeaCTaBIAET co60i1 10. CnBur BiIeBO Ha 2
3agaHHOe OouTa maér 1000, uTO B JeCATUUYHOM BUAE
KOJITUECTBO O3HauaerT 3.
IIO3MIIUIA.
(JIro6oe umcio B
aMsITu
KOMIIBIOTEpA
IIpeACTaBJIECHO B
BUIE OUTOB - WU
IOBOMYUHBIX
umucel, T.e. 0 1 1)
>> CnoBur CaBuraet OUTEL 11 >> 1 gacrt 5. B gBonmunom Bume 11
BIIPaBO YICJIa BIIPAaBO Ha | IIpeAcTaBisercd Kak 1011, uto Oyayun
3a[IaHHOE YICIIO CMeIIEHHBIM Ha 1 OuT BIipaBo, naér 101, a
TO3UIIIA. 5TO, B CBOIO OUepenb, HE UTO MHOE KaK
gecaATUuyHoe 5
& ITo6uTo- IloObnroBag 5 & 3 pmaér 1.
BOE onepauusa 1 Han
n qyycaaMu

8.1. OnepaTopsl
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Omnepatop | HasBanme | OObscHeHMe [Ipnmepsl
| [To6uto- ITo6buroBas 5 | 3 maér7
BOE onepauusa UJIN
ZRI0%! HaJ 4yciIaMm
A ITobuTo- IIo6buroBag 5 N 3 nmaér 6
BOE onepanusa MC-
NCKIIIO- KIIIOYUTEJIBHO
YUTEJIb- NI
HO
NI
~ ITobuTo- IIoObuToBag ~5 naér -6.
BOE onepauusa HE
HE I 9mciaa X
COOTBETCTBYET
- (x+1)
< Membiie Omnpenenser, 5 < 3 pmact False,
BEPHO JII, UTO X a3 < 5 gpgacr True.
MeHbIIIe Y. Bce MO’XHO COCTaBIATH IPOU3BOJIBHBIE EITIOYUKI
OIlepaToOpPbI cpaBHeHUI: 3 < 5 < 7 paér True.
CpaBHEHUS
BO3BpAII[AIOT
True min
False'.
O6parnure
BHIMAaHIE Ha
3arjiaBHbIe
OyKBBI B 9TUX
CJIOBax.
> Boapmie Omnpenenser, 5 > 3 gaér True. Eciu 06a onepanna -
BEPHO JIN, UTO X YICIIa, TO Ilepel] CpaBHEHNEM OHM 00a
OoJIbILIE Y 1peoOpasyroTcs K OQMHAKOBOMY THITy. B
IIPOTMBHOM CJIyuae BCerja BO3BpalllaeTcCs
False.
<= MeHnb1ie Omnpenenser, X =3,y =6; X <= ynaér True.
JUIYL PaBHO | BEPHO JIN, UTO X
MeHBbIIIE VIJIN
paBHO Y
>= Bosbie Omnpepnenser, X = 4; y = 3; X >= 3 paér True.
JUIYL PaBHO | BEPHO JIN, UTO X

OoJIBIIIE MU
paBHO Y

8.1. OnepaTopsl
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Omnepatop | HasBanme | OObscHeHMe [Ipnmepsl
== Pasno ITposepser, X =2; y=2; X ==ymnmaérTrue.x =
OOMHAKOBBI JIN 'str'; y = '"stR'; x == y maét False.
00BEKTHI X = 'str'; y = 'str'; x == y maér
True.
= He paBno IIposepser, X =2,y =3, X !=ynaérTrue.
BEpHO JIN, UTO
O0OBEKTHI He
PaBHBI
not Jlornue- Ecnu X paBHO X = True; not Xx maér False.
CKoe True, oneparop
HE BepHET False.
Ecnu >xe X paBHO
False, moxyunum
True.
and Jlormue- X and y gaér X = False; y = True; x and y
CKoe False, eciu X Bo3BpalaeT False, MoCKOJIBKY X paBHO
41 paBHO False, B False. B atom ciyuae Python He craner
IIPOTMBHOM IIpOBEpATh 3HAUEHME Y, TaK KaK y»Ke 3HaeT,
ciaydae YTO JIeBast YacTh BHIpaKeHUs ,and®
BO3BpalljaeT paBHgeTca False, uTo mogpasyMeBaeT, UTO
3HaueHue y 1 BCE BBIpaKeHIE B 1[eJIOM OyeT paBHO
False, He3aBUCKMO OT 3HAUEHUI BCEX
OCTQJIBHBIX OII€PAHAOB. ITO HA3bIBAETCS
YKOPOUEHHOII OI[eHKOII OyJIeBbIX
(;Tormueckmx) BIpasKeHUI.
or Jlormue- Ecnu x paBHO X = True; y = False; X or y maér
CKoe True, B True. 3gech Takxe MOXKET IIPOM3BOAUTHCI
NI pesyibrare YKOpOYE€HHas OLIEHKa BbIPAKEHMIL.
noixyumum True, B
IIPOTMBHOM

cJIy4dae II0JIyudM
3HaAUeHNIEe Y

! «True» - anen. «Bepuo ([IpaBna)»; «False» - anen. «Oumbouno (JIoxs)». (npum. nepes.)

8.1. OnepaTopsl
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8.1.1 KpaTkasa 3anucb MaT. onepauuit U npucBanBaHus

3auacTyo pe3yJIbpTaT IIPOBeAeHNS HEKOI MaTeMaTUUeCKO oIleparuy HeoOX0aMO IIPUCBONTD
IepeMeHHOM, HaJ KOTOpPOJ 3Ta orepanysa IpoM3BOANIACh. [T 3TOTO CyILEeCTBYIOT KpaTKue
(bOpMBI 3amMICH BBIPAXKEHMIL:

Br1 mosxeTe 3amicaTh:

O6patuTe BHMMAaHUE, UTO BBIPAKEHUS BUAA «MEPEMEHHAsh = NnepemMeHHas onepayus
BblpaXeHWe» IPUHUMAET BUJ «NepPeMEeHHas onepauusi = BblpaXeHue».

8.2 lNopanok BbluncneHuns

Ecnu nmeercs BeipakeHne Buga2 + 3 * 4,9To IPOMU3BOANTCSA paHBbIIIE: CJIOKEHIe VIV YMHO-
skeHme? IIIKoJIBHBIN Kypc MaTeMaTUKY TOBOPUT HaM, YTO YMHOKEHMIE JOJLKHO IIPOM3BOAUTHCA
B IIEPBYIO OUepeab. ITO O3HAUAET, UTO OIEPATOP YMHOKEHUSI 1MMeeT 6ojiee BHICOKII IIPUOPH-
TET, UeM OIIEPATOP CIIOKEHUH.

Crenyroias Tabiania moKas3bIBaeT IPUOPUTET orreparopos B Python, Haumnas ¢ camoro Hus-
koro (camoe cjaboe CBSI3BIBAHIME) U IO CAMOTO BBICOKOTO (CaMoOe CUJIBHOE CBSI3bIBaHIE). ITO
03HAYAeT, uTo B JII0O60M BeIpakeHU Python criepBa BBIUKCIISIET OIIEPATOPHI U BBIPAKEHMSI, pac-
IOJIO’KEHHbIE BHU3Y TaOJIMIIBL, a 3aT€M OIIePATOPBI BBIIIE 110 TaOJINIIE.

9ta Tabnuia B3ara u3 CrpaBounuka 1o g3eIky Python (amri.) n mpuBomuTcs 3mech oI MOJ-
HOTHI onucanus. Ha nmpakTuke jydlire UCIIOIH30BaTh CKOOKM IS TPYIIIMPOBKY OIIEPATOPOB I
OIlepaH/IOB, UTOOBI B IBHOM BIJi€ YKa3aTh IIOPSIOK BHIUMCIEHNS BhIpaKeHMIT. 3a0IHO 3TO 006-
JIETUNUT YTeHUe IporpaMmsel. Bostee mogpo6HO cM. B paspeite [ameHeHue nopsoka 6bluucieHus
HIDKE.
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IIpnopureT orepaTopos

Omneparop Onucanne
lambda JIMO/1a-BBIpAYKEHIIE
or Jlormueckoe «JIN»
and Jlornueckoe «M»
not x Jlormueckoe «HE»
in,not 1in ITpoBepka npuHaAAIEKHOCTIA
is, is not [TpoBepka TOXIEeCTBEHHOCTH
<, <5335, 15, == CpaBHeHuda
| IToburosoe «JIN»
A ITobutosoe «MICKJIIIOUYUTEJIBHO NI »
& ITo6buroBoe «M»
<<, >> CnoBurn
+, - CrnoskeHne 1 BbIUUTAHIIE
* /1, /7% VYMHoOXeHNe, TeleHne, 1IeJIOUMCIeHHOe OeJIeHle I OCTaTOK OT Je-
JIeHNA
+X, -X [TosoxuTenpHOE, OTPUIIATEIBHOE
~X ITo6uToBoe HE
** BosBeneHue B cTelnneHb
x.attribute Ccpuika Ha atpubyT
x[nHpekc] OG6parieHne 1Mo MHAEKCY
x[nHaekcl:nHaekc2] Beipeska
f(aprymeHTsl ...) | BrizoB ¢pyHKIUNM
(BblpaxeHusa, ...) CBsI3Ka MJIM KOPTEX”
[BblpaxeHus, ...] Crmcok
{Kknou : faHHblE, CioBapsp
-}

Omeparopsl, 0 KOTOPHIX MBI He YIIOMSAHYJIN, OYIyT OOBICHEHBI B JAJIbHEIINX IVIaBaX.

B 31011 Tabinile omepaTophl C PAGHbIM NPUOPUMENMOM PACIIONOKEHBI B OHOI cTpoke. Hampu-
Mep, + U - IMEIOT PaBHBIII IIPUOPUTET.

2 «tuple» - AH2Jl. KKOPTEX» (npuM. nepee,)

8.2. Ilopanok BEIUHCIIEHUA
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8.3 NaMeHeHne nopsaaka BblunCIEHUA

[ns o6eryeHus YTeHNS BBIPKEHIIT MO>KHO MCIIOJIb30BaTh CKOOKM. Hanpumep, 2 + (3 * 4)
OIIpeIeIEHHO JIerye IMOHATh, YeM 2 + 3 * 4, KoTopoe TpeOyeT 3HAHUS IPUOPUTETA OIIePaTO-
poB. Kax 1 Bcé ocraipHOe, CKOOKM HYXHO JMICIIOJI30BaTh Pa3yMHO (He IepecTapaiiTecs) i mu3be-
raThb USININHUX, Kak B (2 + (3 * 4)).

EcTb eImié oHO NMpeMMyIIecTBO B MCIIOIB30BAaHUM CKOOOK — OHM [JalOT BO3MOYKHOCTH M3Me-
HUTH IOPSIOK BhIUMCIIeHNs BhIpakeHn 1. Hanpumep, ecin coxeHre He06X0OMMO IIPOM3BECTI
Ipeskae YMHOKEHNS, MOKHO 3aIycaTh HeuTo Bpome (2 + 3) * 4.

8.4 AccounaTuBHOCTb

Omneparopsl 06BIYHO 00pabaTHIBAIOTCS CJIEBA HAIIPABO. ITO 03HAUAET, UTO OIIEPATOPHI C PABHBIM
pruopuTeToM OyayT 06paboTaHbI MO MOPSIAKY OT JIEBOro a0 mpasoro. Hampumep, 2 + 3 + 4
oOpabarpiBaeTcs Kak (2 + 3) + 4.

8.5 BbipaxkeHus

[Ipumep (coxpaHuTe Kak expression.py):

length = 5
breadth = 2

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

BreiBon;:

$ python expression.py
Mnowagb paBHa 10
MNepumeTp paBeH 14

Kak sT0 paboraer:

[nuHa 1 mupuHa IpsAMOYTOJbHIKA XpaHATCA B IepeMeHHbIX length u breadth
COOTBETCTBEHHO. MBI MCIIONB3yeM MX IJII BBIUMCIEHM IepuMeTpa U IUIOLIaau
IIPSMOYTOJIBHNMKA IIPU IIOMOLIM BbIpakeHUI1. Pedymnbprar BelpakeHus length *
breadth coxpanserca B mepeMeHHOII area, IOcCje Yero BBIBOOUTCA Ha 3KpaH
¢yukueit print. Bo BTopoM ciryuae MbI HAIIPSIMYIO IIOJCTaBJIsIeM 3HaUEHVE BBI-
pakenns 2 * (length + breadth) B pynkumro print.
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Taxxe obpaTurte BHNMaHKe, Kak Python «kpacuBo meuataer» pesynsrar. Hecmot-
P Ha TO, YTO MBI He yKasanm npobera mexnay 'Miowajb paBHa' u mepeMeH-
Holl area, Python moxcrasiser ero 3a Hac, UTOOBI ITOJIYUUTh KPACUBBIN U IIOHST-
HBIT BBIBOJ. IIporpamMma ke ocTaércs IIpU 3TOM JIETKOUNTAeMOJl (IIOCKOJIbKY HaM
He HY)XHO 3a00TUTHCS 0 ITpobesiax MeXXAy CTPOKaMM, KOTOpPbIe MbI BBIBOIUM). ITO
npumMep Toro, Kak Python oGyeruaer )XxusHb IPOrpaMMIUCTY.

8.6 Pe3iome

M&! yBuzenn, Kak I0JIb30BaThCA OIlepaTOpaMI, OIlepaHAaMM U BhIpa)KEHMAMU. ITO OCHOBHBIE
CTpPOMTeNIbHBIE OJIOKM JTF000II IporpaMMsl. [laee MBI YBUAMM, KaK 9TO IIPMMEHNUTD Ha IIPAKTI-

Ke€.

8.6. Pesrome
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IloTOoK KOMaH[

B nporpaMmMmax, KOTopble MBI IO CUX IIOp pacCMaTpUBaJI, IIOCIeA0BaTeIbHOCTb KOMaH] BCceraa
BhINOTHsIACh Python o mopsiaxy crporo cBepxy BHU3. A UTO, eciivt HaM He00X0AMIMO 3MEHUTh
ITOTOK BBIMOTHsAOMIXCS KoMaH? Hanpumep, ectu tpebyercst, 4TOOBI ITporpaMma IpuHIMaa
HEKOTOpOe peIleHNe U BBIIOJHANIA pasjiNuHble OEMICTBMUA B 3aBUCHMOCTI OT CUTyallM; CKa-
KeM, neuvaraia «/lodpoe yTpo» v «[loOphIil Bedep» B 3aBUCUMOCTY OT BpeMEHH CYTOK.

Kax BbI y’ke, HaBepHOe, JOTaaJIICh, 3TOI'0 MOKHO JOCTMUb IIPY IIOMOIIY OIIEPaTOPOB yIIpaB-
seHus notokoM. B Python ects Tpu oneparopa ynpasienns morokom: if, for m while.

9.1 OnepaTop if

Omnepatop 1f mcmonb3yercs s IPOBEPKM yCIOBUIL: eciu’ yCI0BUE BEPHO®, BBITTOIHAETCS OJIOK
BBIpaKeHMIT (Ha3bIBaeMbIil «if-6110K»), uHaue’ BBHIMIOTHSAETCS NPYTOii 60K BhIpasKeHMIT (HA3bI-
BaeMbli1 «else-0110K»). Biok «else» siBisteTcst HEOOsI3aTENBHBIM.

IMpumep: (coxpanure kak if.py)

number = 23
guess = int(input('BBeguTte uenoe 4vucsio : '))

if guess == number:
print('Mo3gpaBnso, Bbl yraganu, ') # Hauyaso0 HoBoro 6/10ka
print('(xoTa v He BbMrpanu HuUKakoro npusa!'!)') # KoHey HOBOro b6710ka
elif guess < number:
print('HeT, 3aragaHHOe 4uUC/I0 HEMHOro 6onblle 3TOro.') # Ewé oguH 610K
# BHYTpu 6/710Ka Bbl MOXETE BbINO/IHATL BCE, 4YTO YrogHo
else:
print('HeT, 3aragaHHoe 4UC/I0 HEMHOrO MeHblle 3TOoro.')
# 4TOb6bl ronacThb cloga, guess [OJIXKHO 6biTb 60/blWe, 4YeM number

(mpomoipKeHMe Ha CIEAYIOIIEl CTPaHMIIE)

Vif — anen. «ecnu» (npum.nepes.)
2 CooTBeTcTBYeT GyneBoMy 3HaueHuIo True (npum.nepes.)
3 else — amen. «MHaUe», «B MPOTUBHOM Cliyuae» (npum.nepes.)

55




A Byte of Python (Russian), Bepcusa 2.02

(mpooikeHME ¢ IPEAbIAYILEN CTPAHMIIBI)

print('3aBepweHo")

# 3710 rocsiegHee BbipaXeHne BbINOJ/IHAeTCA Bcerga rocsie BbINOJ/IHeHUA orepartopa if

BriBom:

$ python if.py

BBeaguTte uenoe uymcnao : 50

HeT, 3aragaHHoe 4YMC/I0 HEMHOIO MEHblle 3TOro.
3aBepleHo

$ python if.py

BBeauTte uenoe yucno : 22

HeT, 3aragaHHOe 4YMUC/I0 HEMHOrO 60/blle 3TOro.
3aBepleHo

$ python if.py

Beegnte uenoe 4yucno : 23

Mo3apasndw, Bbl yraganu,

(XoTA M He BhMrpann HUKakoro npusal)
3aBepleHo

Kak s3T0 paboraer:

B 3701 MporpaMMe MBI IPMHMMAaeM BapUAHTHI OT IT0JI30BATEIIS VI IIPOBEPIEM, COB-
IafialoT JM OHM C 3apaHee 3aJJaHHBIM UMCJIOM. MBI ycTaHaBIMBaeM IepeMeHHOI
number 3HaueHMe JIFOOOTO ILIEJIOTO uycia, Kakoro xormM. Hampumep, 23. ITocie
3TOTO MBI IIPMHUMAeM BapMaHT YMCJIA OT II0JIb30BATEJA PV IOMOIIYM (PYHKIUN
input (). PyHKUUK — 3TO BCEro-HABCETO MHOTOKPATHO MCIIOJIb3yeMble parMeH-
TBI IIPOrPaMMBI. MBI y3HaeM 0 HUX OOJIbIIIE B credyoujeti ernase.

Ms1 nmepegaém BcTpoeHHON QyHKIuM input cTpoky, KOTOpyo OHa BBIBOAUT Ha
9KpaH I OKMAeT BBOJA OT II0JIb30BaTeNd. Kak ToIIbKO MBI BBEJIM UTO-HIMOY b 11 Ha-
aum KiaBumry Enter, gynknusa input () Bo3BpalaeT CTpOKy, KOTOPYIO MBI BBe-
au. 3aTeM MBI IIpeoOpasyeM IOIyYeHHYI0 CTPOKY B UMCIIO IIpM momowmu int (),
I COXpaHseM 3TO 3HaueHNe B IlepeMeHHYyI0 guess. Boobue-To, int — aTo0 Kitacc,
HO Ha JaHHOM 3Talle BaM JOCTATOYHO 3HATh JIMIIb, UTO IIPY IIOMOIIM HETO MOKHO
IpeoOpa3oBaTh CTPOKY B I[eJIoe UMCIIO (IIpeIioyaras, YTo CTPOKa COMEPsKIT Iesoe
YILCIIO).

Hanee MbI cpaBHUBaeM YICIIO, BBeAEHHOE II0JIb30BaTeJIeM, C UMCIOM, KOTOPOEe MBI
BbIOpasu 3apaHee. Eciiy oHM paBHBI, MBI IleyaTaeM cooOiieHue o6 ycmexe. O6pa-
TUTe BHYMAaHIE, UTO MBI JICIIOJIb3ye€M COOTBETCTBYIOILME YPOBHMU OTCTYIIA, YTOOBI
ykasaTb Python, kakue BbIpa’keHIS OTHOCATCS K KaKoMy OJI0Ky. Bot mouemy otcry-
bl Tak BaxHbI B Python. fI Hangerocs, BbI mpuaepKuBaeTech IIpaBmiia «IOCTOSHHBIX
OTCTYIIOB», He TaK JIu?

O6paTI/ITe BHUIMaHIIE, UTO B KOHILIE OII€EpAaTOpa if crourt ABOETOYME — 3TVIM MBI IIO-

9.1. Omneparop if
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KasbIBaeM, UTo Jajee clefyeT OJIOK BBIPa>KeHUIA.

IToce aroro MBI IpoBepseM, BEPHO JIM, UTO IIOJIb30BATEJIbCKMII BapMaHT UMCIIA
MeHBbIIle 3arafaHHOTO, M €CJIV 3TO TaK, Mbl MHGOPMUPYEM II0JIb30BaTeIsI O TOM,
YTO eMy CJIe[lyeT BBIOMPATh UNCJIa HEMHOTO OO0JbIlle 3TOro. 30eCh MBI MCIIONIb30-
Baju BeIpakeHue e Lif, koTopoe mompocTy o6benuHseT B cebe ABa CBI3aHHBIX 1f
else-if else BeipakeHus B oqHO BeIpakeHue if-elif-else. Oro obimeruaer
YTeHIe IPOTPaMMBI, a TAaKXKe He TpeOyeT JOMOJIHUTENIbHBIX OTCTYIIOB.

Breipaskenud elif u else Taxxe MMeT qBOeTOUME B KOHIIE JIOTMUECKOI CTPOKI,
32 KOTOPBIM CJIETYIOT COOTBETCTBYIOIIME OJIOKYM KOMaH/ (C COOTBETCTBYIOIIIVIM UIIC-
JIOM OTCTYIIOB, KOHEUHO).

Bayrtpn if-6;10ka onepatopa if moker 6b1Th ApyTOII omteparop if u tak mamee — aTo
Ha3bIBAETCS BJIOKEHHBIM' onepatopom if.

[Tomunre, yto vactu € lif u else He obg3arenbHBI. MMHUMAIBHAS KOPPEKTHAS
3amnuch oneparopa 1f Takona:

if True:
print('[a, 3TO BepHO.')

I[Toce Toro, kak Python sakaHumBaeT BBIIIOTHEHMe Bcero omepaTopa if Bmecre ¢
ero yactamu elif u else, oH mepexomuT K cileqyrolIeMy BbIpa)KeHMIO B OJIOKe,
comep:KaleM 3ToT onepaTtop 1f. B Hamrem ciaydyae 3T0 OCHOBHOI GJIOK IIPOTPAMMEBI
(B KOTOpPOM HauMHAeTCH BBIIOJTHEHNUE IIPOTpaMMBI), a CIefylollee BhIpKeHIe —
ato print( '3asepuweHo’ ). ITocie aroro Python qoxoauT mo KoHLA IpOrpaMMBbI 1
IIPOCTO BBIXOOUT U3 HEE.

XoT4 3TO M Upe3BBIUAIIHO IIPOCTasd IIPpOTpaMMa, 1 yKas3al BaM Ha LeJblil PAJ Belllell, KOTOpbIe
CTONT B3ATh Ha 3aMeTKY. Bc€ 5TO OBOJIBHO JIETKO (ake YAMBIUTEIBHO JIETKO JUJIA Te€X U3 BacC, KTO
npuién us mupa C/C++). [lJonayany Bam mpuaércs AepskaTh BCe 9TY BEIUM B IIaMSATH, HO IIOCTIe
HEKOTOPOI NPAaKTUKY BbI IIPUBBIKHETE, ¥ OHM BaM IIOKa)KyTCS BIIOJIHE «€CTECTBEHHBIMI».

3ameuanue g nmporpammuctos Ha C/C++

B Python Het oneparopa switch. Ognako, mpu momornu koHctpykuun if . .elif. .else mox-
HO JOCTIYb TOTO K€ CaMOoro (a B HEKOTOPBIX CIyUasX MOXKHO Ja)ke MCIIOIb30BaTh CI06APb, UTO-
ObI ciesIaTh 9TO OBICTPO).

* nested — anen. «BIOXEHHBI» (npuMm.nepes.)
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9.2 OnepaTop while

Omneparop while mo3BoJsieT MHOTOKPATHO BBIMOJIHATH 0JI0K KOMaH/ 10 TeX I10p, II0Ka BBIMOJ-
HeTCS HEKOTOpOe yCJIOBME. ITO OMH U3 TaK Ha3bIBa€MBbIX onepamopos yukia. OH TakKe MOKET

JMIMeTh HeoOsI3aTeIbHBII ITYHKT € Lse.

ITpumep: (coxpanure xak while.py)

number = 23
running = True

while running:
guess = int(input('BBegute uenoe umcso : "))

if guess == number:

print('No3gpaBnsw, Bbl yraganu.')

running = False # 370 ocTaHas/iuBaeT UuKa while
elif guess < number:

print('HeT, 3aragaHHoe 4WUC/0 HEMHOro 6osblWe 3Toro.')

else:

print('HeT, 3arajaHHOe 4YWC/I0 HEMHOrO MeHblle 3Toro.')

else:
print('Unkn while 3akoHueH.')
# 3[ecb MoOxeTe BbIMO/HATb BCE 4YTO Bam elé HYXHO

print('3aBepweHune. ")

BreiBon;:

$ python while.py

Beegnte uesnoe 4vucno : 50

HeT, 3aragaHHoe 4YMC/I0 HEMHOIO MeHblle 3TOro.
BBeauTte uenoe 4yucnao : 22

HeT, 3aragaHHoe 4WCNO HEMHOro 60/blue 3TOro.
BBeauTte uenoe 4ymcnao : 23

Mo3apasBndi, Bbl yraganu.

Unkn while 3akKoOH4eH.

3aBepleHune.,

Kak s3T0 paboTtaer:

B aroif mporpaMme MBI IPOAOJIKAEM UTPATh B UTPY € yrajgblBaHNUEM, HO IIPEUIMY-
LIIECTBO COCTOMT B TOM, UTO Telleph II0JIb30BaTeIb MOET yTraablBaTh IO TeX IO,
IIOKa He yrajaeT IPaBIJIBHOE YICJIO, ¥ eMy He NPUAETCI 3aIyCKaTh IIPOTpaMMYy
3aHOBO JIS1 KaXKJ0J ITOIBITKM, KaK 3TO IPOMCXOAMIIO IO CUX IIOp. ITO HAIJIAAHO

IeMOHCTpHUpYeT IpuMeHeHue oneparopa while

Mer1 nepemectunn onepatopel input u if BHyTps nukma while m ycraHoBmwIn

9.2. Omeparop while
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IepeMeHHYI0 running B 3HadyeHme True mepen 3amyckoM Iukia. [Ipexxne Bcero
IIpOBepseTCs, paBHO JIM 3HAUeHNe IIepeMeHHOoI running True, a 3aTeM IIPOMCXO-
OUT IepeXon K cooTBeTcTBYIoeMy while-61oky. Ilocie BbITOIHEeHUS 3TOrO OJI0Ka
KOMaH[ yCJIOBIIE, KOTOPBIM B JaHHOM CJIydae ABJISAETCA IIEpEMEHHAAL running, IIpo-
BepHeTCSI cHoBa. Eciiu oHO MICTIHHO, Whﬂe-6JIOK BaHYCKaeTCH CHOBaA, B HpOTI/IBHOM
cllyyae IPOMCXOMUT IIepexo]] K JOIOJHUTENbHOMY else-0JI0Ky, a 3aTeM — K Clleqy-
IOILIEMY OIIEPATOPY.

Biok else BoImosHsAETCS TOrAa, Korga ycinoBue uukia while cranosurcs moxxkasiM (False)
— 9TO MOJKET CIYUMTBCI AaKe IIPY CaMOJ IepBOIl IpoBepke ycioBuda. Ecnm y nuxia while
MMeeTCsI TOIOJHUTENbHBIN 010K e lSe, OH BcerJa BBIMOJIHSIETCS, eI TOJIBKO IIMKI He Oymer
npepBaH oneparopom break.

True u False HaswIBaloOTCH 6YJI€BI:IM THUIIOM OJaHHBIX, I Bbl MOKETE€ CUNTATDh X 3KBVIBAJICHT-
HBIMU 3HaUeHNIM 1 1 O COOTBETCTBEHHO.

INpumeuanue s mporpammuctoB Ha C/C++

[Tomunre, uro y nukia while mosxer ObITh 650K € LSe.

9.3 Llukn for

Omneparop for. . 1n Taxxe SBJIg€TCA ONIEPATOPOM IIUKJIIA, KOTOPBIN OCYILECTBIIAET Umepayuio o
IIOCJIEJOBATEJIBHOCTI OOBEKTOB, T.€. IIPOXOANT Yepe3 KaXKIbII 3JIeMEHT B II0CJIeI0BATEIBHOCTI.
Mpb1 y3HaeM 6oJiblile 0 n0credosamenbHOCMIX B JATbHEIIINX ITIaBax, a II0Ka IPOCTO 3aII0MHMITE,
YTO IOCJIeOBATEIBHOCTD — 9TO YIIOPSAOUEHHBII HA0Op 3IeMEHTOB.

ITpumep: (coxpanute kak for.py)

for i in range(1, 5):
print(i)
else:
print('Unkn for 3akoHyeH')

BriBopm:

$ python for.py
1
2
3
4

Lukn for 3aKkoHueH
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Kaxk sTo paboTaer:

B ar071 mporpaMme MBI BBIBOJVIM Ha 3KpaH nocredo6amenbHOCmb yyceil. MblI reHe-
pUpYeM 3Ty I1OCIIENOBATENIbHOCTD, UCIIONb3yst BCTPOEHHY0 QyHKIUIO range”’.

Mgl 3a1aém qBa umciIa, U Fange Bo3BpalliaeT I10CiIeJ0BaTeIbHOCTD YMCe OT IIEPBO-
ro uncia go Broporo. Hampumep, range (1, 5) maét nocienoBaTebHOCTh [1, 2,
3, 4]. Ilo ymosuanmio range IpuHMMAaeT 3HaUueHMe Imiara, paBHoe 1. Eciam Mbr
3alaluM TaKXe ¥ TpeThe UMCIO range, oHo OymeT ciaykuth Irarom. Hampuwmep,
range(1,5,2) macr [1, 3]. I[loMmHuTE, MHTEPBAJ IPOCTUPAETCI TOIBKO 00 BTOPO-
ro Umcia, T.e. He BKJIIOUaeT ero B ceds.

O6partute BHUMaHNe, YTO range () reHepupyer IIOCIeXOBATEIBHOCTD UVICET, HO
TOJIBKO II0 OJJHOMY UMCJIy 3a pa3 — KOTha omeparop for sampaiumBaeT ciieayro-
1M1 371eMeHT. YTOOB!I yBIIETh BCIO ITOCIIeOBATEIBHOCTD UVICEJI CPasy, MCIIOIb3Y -
te list(range()). Crmcku® mogpoGHO paccMaTpuBarTcsa B riiaBe Cmpykmypul
OaHHUDIX.

3arem nuka fOr ocyiecTBiseT MTepalMio IO 3TOMy AmamnasoHy - for i in
range(1,5) sksuBasentHo for i in [1, 2, 3, 4], uro HanmoMmuHaeT NIpHU-
CBaMBaHUE IIEPEMEHHOII i 10 OMHOMY umciy (M 06'beKTy) 3a pas, BBIIOJIHSSI OJIOK
KOMaHJ Ul Ka)XI0ro 3HaueHns 1. B maHHOM citydyae B 6J10Ke KOMaH[ MBI IIPOCTO
BBIBOJJIM 3HaueHVE Ha 9KpaH.

[TomHmTE, UTO 6110K € LS€e He oba3aTesneH. Eciv OH IpuCyTCTBYeT, OH BCeraa BBIIIOIHAETCS OOUH
pas Iocjie OKOHUaHMA UK TOr, ecin ToIpko He yKasaH orepaTop break.

[TomuuTe TakKe, uro 1mkKI for. . in paGoraer mis nr060it mocieqoBareabHOCTU. B Haltem ciy-
Yyae 9TO CIIMICOK YICeJl, CTeHePUPOBAHHBII BCTPOEHHOI (QyHKIMel range, Ho B o0I[eM ciiydae
MO>KHO UCITOJIb30BaTh JIO0YI0 IIOCIeJOBATEIBHOCT JTI00bIX 00beKTOB! B cirenyromux pasgenax
MBI IO3HAKOMMMCS C 3TUM I1OOJIIKeE.

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

Huxxa for B Python pamukansao otnmuaercsa ot nukiaa for 8 C/C++. IIporpammuctsr Ha C#
3amertsT, uTo nukiI for B Python moxox Ha nukn foreach B C#. [Iporpammucram Ha Java aTo
MO>KeT HallOMHUTB KoHcTpyKkuuio for (int i : IntArray) BJava 1.5.

Ecau 8 C/C++ sanucars for (int i1 = ©; 1 < 5; i++), to B Python aromy coorBercTBO-
Bayo ObI BeIpakenue for i in range(0,5). Kak Bugno, B Python muxki for mpoire, 6omee
BBIpasNTeJIeH U MeHee II0/IBepKeH OIOKaM.

5 range — aHeml. «MANa30H», <MHTEPBA» (npum.nepes.)
6 list — anen. «cmcox» (npum.nepes.)
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9.4 OnepaTop break

OnepaTop break CIIYKUT OJI1 npepbteanﬂ IMUKJIA, T.€. OCTAHOBKM BBIIIOJIHEHMA KOMaH JaKe
€CJIN YCJIOBIIE€ BBIIIOJIHEHVIA ITMKIIA ellé He IIPMHAJIO 3HAUYECHUA False unn II0CJIea0BaTEIIb-
HOCTDb 9JIEMEHTOB HE 3aKOHUNJIACh.

BaxxrHo oTMeTuTs, uTo ecayt nmkiasl For miam while npepsars oneparopom break, cooTBeTCTBY-
IoII[e M OJTOKM € 1Se BBIITONIHATHCA He OymyT.

IIpumep: (coxpanure xak break. py)

while True:

S = input('BBegute uTO-HUOYAL : ')
if s == 'Bbixog':

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

print('3aBepweHune’')

BriBopm:

$ python break.py

BBeguTe 4TOo-HMOYAb : [lporpammupoBaTb BeCceno.
OnvHa cTpokn: 23

BBeguTe 4TO-HMOYAb : Ecnm paboTa CKydHa,
AnvHa cTpokn: 19

BBeaute 4TO-HMOYAb : UTOOb NpugaTb €l BECENbli TOH -
AnnHa cTpoku: 30

BBeante 4TO-HUOYAbL : ncnonb3yi Python!
AnnHa cTpokn: 23

BBeguTe 4YTO-HUOYAb : BbIXOA

3aBeplieHne

Kaxk sTo paboTaer:

B sToi IIporpaMme Mbl MHOTOKPAaTHO CUMIThIBA€EM I10JIb30BaTeIbCKIIII BBOJ 1 BBIBO-
OVIM Ha 9KpaH JJIMHY KaKI0I BBeIEHHOI CTPOKM. [IJ11 OCTAaHOBKY IIPOIPAMMBI MBI
BBOJMM CIIEI[IAJIbHOE YCJIOBUE, IIPOBepsIolee, COBIANAET JIU II0Ib30BaTEIbCKIIL
BBOJI CO CTPOKOII 'BbIX0Of'. MBI OCcTaHABINMBaeM IIPOrPaMMYy Npepbi6aHueM LKA
onepaTtopoMm break u qocturaem eé KoHIa.

JnuHa BBeIEHHOI CTPOKM MO>KET OBITh HajlieHa IIPY IIOMOIIY BCTPOEHHOI QyHK-
o len.

[TomuuTe Takke, utro oneparop break moxer mpuMmeHATHCT U B LIUKJIe TOr.

7 break — amen. «pa3bUBaTh», «Pa3pPBIBATL» (NpPUM.nepes.)
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9.4.1 MoaTnuecknii Python Swaroop’a

Jlng BBOAa CTPOK 371€Ch 5 MICIIOJIb30BaJl MUHM-CTUIIOK, KOTOPBI caM counmHmI. OH Ha3bpIBaeTcs
Iosmuueckuii Python Swaroop’a®

ITIporpaMMupoBaTh BECETIO.
Ecsm pabora ckyuHa,
YroO6b!I IpUAATh el BeCEJbIIl TOH -

ucnoas3yit Python!

9.5 OnepaTop continue

Omneparop continue ucnoab3dyercs mias ykazanusa Python, uro HeoOxogmuMo mpomycTuTs Bee
OCTaBIINECS KOMAHIbI B TEKYIEM GIIOKE LIUKIIA M BPOOOJIH UMY’ CO CIIEYIOIEN UTEPALINAI [{VIK-
Ja.

ITpumep: (coxpanure kak continue. py)

while True:
s = input('BBeguTte 4TO-HUOYAL : ')
if s == 'Bbixog':
break
if len(s) < 3:
print('Cnvwkom mano')
continue
print('BBegéHHas CcTpoKa AOCTaTOYHOW A/INHbI")
# Pa3Hele gpyrvie [eiicTBus 34€ecChb. . .

BreiBon;:

$ python continue.py

BBeguTe 4TO-HUOYAbL : a

Cnnwkom masno

BBeguTe 4TOo-HUOYAbL : 12

Ccnnwkom mano

BBeguTe 4TOo-HUOYAbL : abs

BBeféHHaa cTpoKa AOCTaTO4YHOW AJIUHbI
BBeguTe 4YTO-HUOYAb : BbIXO[

8 Swaroop’s Poetic Python:
Programming is fun.
When the work is done,
if you wanna make your work also fun:
use Python!

? continue — aHe. «IPOOIKATDY (NPUM.nepes.)
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Kaxk sTo paboTaer:

B 3011 MporpamMMe MBI 3aIlpalinBaeM BBOJ CO CTOPOHBI IT0JIB30BaTelNss, HO 0Opabda-
ThIBaeM BBEIEHHYIO CTPOKY TOJIBKO €CIM OHa MMeeT IJIMHY XOTs Obl B 3 CMMBOIIA.
Wraxk, MbI KCITOJIB3yeM BCTPOEHHYIO PYHKIMIO Len I IOJyueHNs JINHBI CTPOKI,
U €CNIM JUIHA MeHee 3, MbI IIPOITyCKaeM OCTaJIbHbIe AeVICTBUS B OJIOKe IIPU ITIOMO-
LM omlepaTopa continue. B mpoTuBHOM ciryuae Bce OCTaIbHbIE KOMaH/bI B IIMIKJIE
BBITIOJIHAIOTCS, IIPOM3BOIS JIF0ObIe MAHUITYJISIINN, KOTOpble HAM HY KHBL.

3amersTe, uTO OnepaTop continue Taxxe paboraer u ¢ nukiom for.

9.6 Pe3iome

Ms1 yBuaenn, Kak MCIIOJIb30BaTh TPY OllepaTopa g yIIpaBieHud IoTokoM KomaH: 1T, while
u for, a Takke cBA3aHHBIe ¢ HUMU ornepaTopsl break n continue. 9To Hambosee vacTo uc-
IoJIb3yeMble KOHCTpyKuuu Python, mostomy oBilazeTb MMM OUE€Hb BaXKHO.

[anmee MBI yBUAUM, KaK CO34aBaTh 1 MCIIOJIH30BaTh (QYHKIIVIL.
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OyHKIIUU

OyHKUMM — 3TO MHOTOKPATHO MCIOJIb3yeMble pparMeHTsI IIporpaMMbl. OHM IIO3BOJIAIOT JATh
UM OIIpeieJIEHHOMY OJI0KYy KOMaHJ C TeM, YTOOBI BIIOCJIECTBIY 3aITyCKATh 3TOT OJIOK IIO YKa-
3aHHOMY MMEHU B JIIO60M MecTe IIPOrpaMMBbI I CKOJIb YTOQHO MHOT'O pa3. 9TO Ha3bIBAETCH 6bi-
3060M (pyHKIMM. MBI y>Ke MICIIOJIb30BAJIM MHOTO BCTPOEHHBIX (PYHKLMIL, Kak TO len u range.

OyHKUMS — 9TO, OKAITYIT, HAUbOIee BAKHBIV CTPOUTEIBHBIN OJIOK JIF000TT HeTPUBUAIBHO IIPO-
rpaMMBbI (Ha JTI000M sI3bIKe IIPOrPaMMUPOBAHNA), [IOITOMY B 3TOI IJIaBe MbI pACCMOTPUM pas-
JIMUHBIE aCIeKThI (QyHKIIUIL.

OyHKUMM OIpeesaloTcsa IpU IToMOIUM 3apesepBupoBaHHoro ciosa def. Ilocie aroro ciosa
yKasbIBaeTcsa umA (QPyHKIUM, 32 KOTOPBIM CJeayeT Iapa CKOOOK, B KOTOPBIX MOKHO yKa3aTb
IMeHa HEeKOTOPBIX IIepeMeHHBIX, I 3aKIIOUNTeJIbHOe JIBOeTOuNe B KOHIle cTpoku. [lanee cie-
ayeT 6JIOK KOMaHJ, COCTaBITIOINX GyHKUMI0. Ha mpuMepe MOXHO BIIETbh, YTO Ha CAMOM JeJie
3TO OU€Hb IIPOCTO:

ITpumep: (coxpanure kak functionl.py)

def sayHello():
print('MpuseT, Mup!') # 670K, npuHagIexawun QyHKLUU
# KoHel ¢yHKUun

sayHello() # BkI30B QyHKLMMN
sayHello() # ewé oauH BbLIZOB QYHKLUU

BreiBon;:

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

Kaxk sTo paboTaer:

Mps1 onpenenunu pyHkuuio ¢ umeHeM sayHello, mcionb3ysi ONMCAHHBI BbIIIe
CUHTaKCUC. 9Ta QyHKUMS He IPUHMMAeT IIapaMeTpOB, II03TOMY B CKOOKax He 00b-
ABJIEHBI KaKue-1nbo rnepeMeHHble. [JapamMeTphl QyHKIUM — 3TO HEKMe BXOIHBIE
IOaHHBIe, KOTOPbIe MBI MO)KeM IlepeaTh (GyHKIIN, YTOOBI ITIOIYYUTh COOTBETCTBY-
IOLIUIT UM pe3yJIbTarT.
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O6patuTe BHMMaHUE, YTO MbI MOKEM BBI3BIBATh OMHY U Ty K€ (PYHKIIMIO MHOTO
pas, a 3HAUNT HeT He0OXOOMMOCTH IIMCATh OAVH M TOT ’Ke KOJ{ CHOBa I CHOBA.

10.1 lMapameTpbl hyHKUMIA

OyHKUMM MOTYT IPUHIMATH IapaMeTphl, T.e. HEKOTOpbIe 3HAUEeH s, IepeaBaeMble (yHKIIII
IUIS TOTO, UTOOBI OHA UTO-JIMO0 coenana ¢ HUMMU. OTU IIapaMeTphl IIOX0KN Ha IIepeMeHHBIe, 32
JICKJIIOYeHJeM TOTO, YTO 3HAUeHVe 3TUX IIepeMeHHBIX YKa3bIBaeTCs IIPY BbI3OBE (QYHKIUN, I
BO BpeMs paboThI QyHKIMM UM y>Ke IPUCBOEHBI X 3HAUEHU.

[TapameTps! yKa3bIBAlOTCSI B CKOOKaX IIpy OOBSBIeHUNM QYHKUUN U Pa3HeISTIOTCI 3aIlsIThIMIL
AHaIOrMyHO MBI IlepeiaéM 3HAUeHUs, Koraa BbI3biBaeM (pyHkimio. OOpatnte BHUMaHNIE Ha
TEepMMHOJIOTHIO: MEHa, YKasaHHbIe B 00BsIBIeHNN (QYHKIMY, Ha3bIBAIOTCS NApamempamu, To-
r7a Kak 3HaueHNs, KOTOpbIe BB IlepefaéTe B QYHKIMIO IPU €€ BBI3OBE, — apeyMeHmamul.

ITpumep: (coxpanure xak func_param.py)

def printMax(a, b):

if a > b:

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

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

print(b, 'mMakcumanbHo')
printMax(3, 4) # npsamas nepegadya 3HadyeHui

X =5
y =7

printMax(x, y) # nepegaya rnepeMeHHbIX B KadecTBe aprymMeHTOB

BriBopm:

$ python func_param.py
4 MakcuManbHO
7 MaKcuMasibHO

Kaxk sTo pab6oTaer:

3mecy MBI onpenenyan GyHKINIO ¢ MMeHeM PrintMax, KoTopasd MCIIOIb3yeT ABa
nmapameTpa ¢ MMeHaMy a u b. MpI HaxoauM HamboIIbIIIee YMCIO C IPUMEHEeHNeM
npocroro onepartopa if. .else u BeIBOOAMM 3TO UMCIIO.

IIpu nepBoM BBI3OBe QYHKIMM PrintMax MblI HaIpsaMyIo IlepeJaéM umcia B Ka-
YyecTBe apryMeHTOB. Bo BTOpOM ciryuae MbI BBI3bIBaeM (YHKIIVIIO C IIepeMEHHBIMI
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B KauecTBe apTyMeHTOB. printMax (X, Yy) HasHauaeT 3HauUeHMe apTyMeHTa X Ia-
paMeTpy @, a 3HaueHme apryMeHTa y — mapametpy b. B obomx cayuasx dyHkums
printMax paboraet 0OAMHAKOBO.

10.2 JlokanbHble NnepeMeHHble

IIpu 06bsABICHNY ITEpeMEHHbIX BHYTPH OIIpefeeHNs GYHKLNY, OHI HUKOUM 00pa3oM He CBs-
3aHBI ¢ APYTUMI [IEpEMEHHBIMI C TaKUM JKe MMeHeM 3a IpefeitaMy QyHKIUK — T.e. MMeHa
IlepeMeHHBIX SIBIISIOTCS JIOKATbHbIMU B PYHKIIMI. DTO Ha3bIBAETCS 0071ACMbI0 GUOUMOCMU TIepe-
MeHHOIL. O6acTh BUAMMOCTHI BCeX IIepeMeHHBIX OTpaHndYeHa GJI0KOM, B KOTOPOM OHM OOBSB-
JIeHBI, HAUMHAs C TOUKY OOBSIBICHNA IMEHI.

IMpumep: (coxpanure kak func_local. py)

X = 50

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

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

BriBop:

$ python func_local.py

X paBeH 50

3aMeHa NnoKasibHOro X Ha 2
X Mo-npexHemy 50

Kaxk sTo paboTaer:

IIpm mepBOM BBIBOZIE 3HAUEHUA, IIPUCBOEHHOTO IMEHN X, B IIEPBOJ CTPOKe (PYHKLIIN
Python ncnoneayer 3HaueHMe MapamMeTpa, 00BIBIEHHOIO B OCHOBHOM 0JIOKE, BBILIIE
onpeneneHuss QyHKINN.

Hanee Mpl HasHauaeM X 3HaueHMe 2. FIMs X jokanpHO 1a Hatell pyuknun. ITo-
9TOMY KOTrJla Mbl 3aMeHsAeM 3HaueHNe X B (1)YHKLU/H/I, X, OO'BABIIEHHDBIN B OCHOBHOM
6J10Ke, OCTaéTCs He3aTPOHYTHIM.

HOCJICIIHI/IM BbI3OBOM (1)YHK]_H/II/I print MBI BBIBOOVIM 3HAaUECHIIE X, YKa3aHHOE B OC-
HOBHOM 6JIOKe, IIOATBEPIKAAA TaKUM O6p3.30M, YTO OHO HE€ M3MEHMJIOCH IIpU JIO-
KaJIbHOM ITpMCBAIBAHIIN 3HAUEHVIA B paHEE BBI3BAHHOI (bYHKI_U/II/I
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10.3 3apesepBupoBaHHoe cnoBo «global»

Yro6BI IPUCBOUTH HEKOTOPOE 3HAUEHIE IIepeMEeHHOIL, OIIpeIeIEHHOI Ha BBICIIIEM YPOBHE IIPO-
rpaMMBlI (T.€. He B KaKOM-I160 06J1aCT BULMMOCTH, KaK TO (QYHKIMY MJIU KJIACCHI), HEOOXOAMMO
ykasaTh Python, uro eé ums He okanbsHO, a 2mobanvho (global). Coenaem aTo ipm momoru 3ape-
3epBUpOBaHHOro cjoBa g Lobal. bes npnmenenus sapesepBupoBaHHoro ciosa g lobal HeBo3-
MO>KHO IIPMCBOUTH 3HaUeHNE IIepeMeHHOIL, OIIpeesIEHHOI 3a IpefeaaMy QyHKIIUN.

Mo>XHO MCIIOIB30BaTh y>Ke CYIIleCTBYIOIMe 3HAUECHNS IIepEMEHHBIX, OIpeIeIEHHBIX 3a IIpefe-
namu QyHKIMY (IIPY YCIOBUM, UTO BHYTPY GYHKIMM He OBLII0 0OBSIBICHO ITepeMEeHHOI C TAKUM
xe umeHeM). OHAKO, 3TO He IPUBETCTBYETCS, U €0 ClefyeT M36eraTh, IIOCKOIBKY UeJI0OBEKY,
YNTAIOLIEMY TeKCT IIPOTpaMMBbl, Oy[eT HEIIOHATHO, TJe HaXOqUTCSI OObsABIeHNE ITepeMeHHOI.
Hcnonb3oBaHne 3ape3epBUpPOBaHHOrO caoBa g lobal mocTaToyHO SICHO IMOKa3bIBaeT, YTO Iepe-
MeHHas 00BsIBJIeHa B CAMOM BHeEIIIHEeM OJIOKe.

IMpumep: (coxpaunre kak func_global.py)

X = 50
def func():
global x

print('x paBHO', X)
X =2
print('3amvmeHsaem rnob6anbHoe 3HayeHue X Ha', X)

func()
print('3HavyeHve x cocTaBnseTt', X)

BriBopm:

$ python func_global.py

X paBHO 50

3ameHsieM rnobanbHoe 3HayeHuMe X Ha 2
3HaveHue x cocTaBngeTt 2

Kak sT0 paboraer:

3apesepBupoBanHoe ci1oBo g lobal ucmonb3yercs Ayist TOro, YT00bI OOBIBUTH, UTO
X —3TO I‘JIO6a.JII)HaSI II€pEMEHHAM, 4 3HAUNT, KOT'a MBI ITPIICBAMIBA€M 3HAUEHIIE IME-
HI X BHYTpM QyHKLIMIY, 9TO U3MeHEeHe OTPa3UTCI Ha 3HAUEHNY TIepeMEeHHOII X B
OCHOBHOM 0JIOKe IIPOrpaMMBl.

Hcnone3ys omHO 3apesepBUpoBaHHOe cjioBOo global, MOXHO OOBIBUTH cpasy
HECKOJIBKO IepeMeHHbIX: g lobal x, y, z.

10.3. 3apesepBupoBaHHOe cIIOBO «global» 67




A Byte of Python (Russian), Bepcusa 2.02

10.4 3ape3sepBupoBaHHoe cnoBo «nonlocal»

MBsI yBuaeu, Kak IIoJIydaTh JOCTYII K IIepeMEeHHBIM B JIOKIBHOI M IJI00aIbHO 00J1aCTy BU-
aumocti. EcTs elné oquu Tum o61acTu BUAMMOCTY, Ha3bIBa€MbIiT « HEJIOKaJabHOI» (nonlocal)
00J1aCThI0 BUAMMOCTY, KOTOPBII IPEACTaBISIET CO00IT HEUTO CpeHee MEXKAY IePBBIMIU IBY-
Mms1. HestokasnbHbIe 001aCTY BUMMOCTY BCTPEUAIOTCS, KOT/Ia BBI oIipefensgeTe GyHKIUN BHYTPU
byHKIIIL.

[Tockosbky B Python Bcé siBisieTcst BBITOTHMMBIM KOZOM, BBl MOYKETE ONIpeeNsaTh GYHKIN Te
yTOIHO.

HaBariTe pacCMOTpUM IIpAMEP:

# Filename: func_nonlocal.py

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

def func_inner():
nonlocal x

X =5

func_inner ()
print('/lokanbHoe X CMeHWNoCb Ha', X)

func_outer ()

BreiBon;:

$ python func_nonlocal.py
X paBHO 2
JlokanbHOe X CMeHWNoCcb Ha 5

Kak sTo paboTaer:

Korpa mbl HaxoauMcsa BHyTpu func_inner, nepeMeHHas X, oIpefesIéHHAad B Iep-
BoOJI cTpoke func_outer HaxoAUTCA HU B JIOKAJBHON 001acTI BUOMMOCTI (onpe—
IeJIeHIEe IIEPEMEHHON He BXOOUT B 0JIOK funC_inner), HU B IJI00aJIbLHON 00Ja-
CTII BMOMMOCTU (OHa TaK>Xe 1 HE€ B OCHOBHOM 6JIOK€ nporpaMMm). Mgr1 06’bHBJI$I-
€M, UTO XOTVIM VICIIOJIb30BaTh MMEHHO STY HepeMeHHYIO X, CJ'ICIIYIOI_I_U/IM o6pa30M:
nonlocal x.

[TonpoOyiite 3ameHuTs «nonlocal X» Ha «global X», a 3aTeM ymanuth 3TO 3a-
pe3epBMpOBaHHOE CJIOBO, M IIPOHAOIIONANITe 32 pasHUIE MEXIy STUMM JBYyMs
CIIyUYassMIL.
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10.5 3HaueHna apryMmeHToB NO yMONYaHUIO

3auacTyio yacTh I1apaMeTpoB PYHKLUUII MOTYT ObITh He0o0s3amenvbHblMU, Y I HUX OYOyT ¥C-
I10JIb30BATHCSI HEKOTOPBIE 3a{aHHbIE 3HAUEHNS 110 yMOJIUAHIIO, €CII II0JIH30BATENb HE YKAKET
COOGCTBEHHBIX. DTOrO MOKHO JOCTUYH C IIOMOIIBIO 3HAUEHNIT apIyMEHTOB II0 YMOIYaHuo. 1x
MOYKHO yKa3aTh, JOOABUB K MMEHY [IapaMeTpa B OlpefeeHnu (YHKIUY OIlepaTop IPUCBau-
BaHMs (=) C IIOCIEAYIOIINM 3HAUEHUEM.

O6parute BHUMAaHNe, UTO 3HAUEHIE 10 YMOJUAHUIO JOJDKHO ObITh KOHCTAHTOIL. Vnu TouHee
TOBOPSL, OHO JJOJKHO OBITh HEM3MEHHBIM' — 3TO 0OBACHSAETCA NOAPOOHEE B ITOCIIENYIONIUX IJIa-
BaX. A IIOKa 3aIIOMHIITE 3TO.

ITpumep: (coxpanure kak func_default.py)

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

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

BreiBon;:

$ python func_default.py
NpuseT
MnpMnpMmnpMmnpMmp

Kak sT0 paboraer:

PyHKIMA IOA MMEHEM Say MCIIOJIb3yeTCs A1 BBIBOAA Ha 3KpaH CTPOKMU YKa3aHHOE
unciio pas. Eciu MpI He yKasbIBaeM 3HaU€HMN, II0 YMOJIUAHIIO CTPOKA BBIBOIAMTCS
OJMH pa3. MBI ocTuraeM 3TOro ykasaHMeM 3HaUE€HN apIyMeHTa I10 YMOJIUYaHHUIO,
pasHoro 1 s napamerpa times?.

IIpu mepBOM BBI3OBE Say MBI YKa3bIBaeM TOJBKO CTPOKY, U (PyHKLVS BBIBOJUT €€
oxuH pas. [Ipy BTopoM BBI30Be Say MBI yKa3bIBaeM TaKKe I apTyMeHT 5, 0003Hayas
TaKM 06pa3oM, UTO MbI XOTUM ckazamb® ¢ppasy 5 pas.

Ba)xHO: 3HaueHMSIMM 10 YMOJTUAHUIO MOTYT ObITh CHaGKEHBI TOJIBKO ITapaMeTpbl, HaXOAIIIN-
ecst B KOHIIe CITMCKa ITapaMeTpoB. Takum oO6pa3oMm, B CIINMCKe ITapaMeTpOB (PyHKIMY ITapaMeTp
CO 3HaUeHNeM II0 YMOJIUAaHNIO He MOXeT IIpe/IIIeCTBOBATh lTapaMeTpy Oe3 3HaueHM 110 YMOJI-
YaHNIO. ITO CBA3aHO C TEM, UTO 3HAUEHI IIPICBAMBAIOTCA IIapaMeTpaM B COOTBETCTBMIL C MX
nonoxenueM. Hanpumep, def func(a, b=5) momycTumo, a def func(a=5, b) — He donycmumo.

! «immutable» B Tepmunonorun Python (npum. nepes.)
% times — anen. «pas» (npum. nepes.)
% say — amer. «ckasaTh» (npum. nepee.)
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10.6 KnioueBble aprymeHTbl

Ecnu mmeercss HekoTOpass PyHKUIMS ¢ OONBIINM UYNCIOM IIapaMeTpPOB, U IpK €€ BBI30BE Tpe-
OyeTcst yKas3aTh TOJIBKO HEKOTOpbIE 113 HUX, 3HAUEHUsI 9TUX [1apaMeTPOB MOTYT 3aJaBaThHCS I10
UX MIMEHM — 9TO Ha3bIBAETCS KIHUesble napamempyvi. B aToM ciryuae 11 nepefaun apryMeHTOB
byHKUIMN MCIONb3yeTcs MM (KJIF0U) BMeCTO O3y (Kak ObLIO IO CUX IIOP).

Ectp ABa npeumyujecmea TaKOTro I1moaxona: BO-IIE€PBBIX, VICIIOJIb30OBAHUE (bYHKLU/H/I CTAaHOBUTCA
JIETYE, IIOCKOJIbKY HET HCO6XOJII/IMOCTI/I OTCJIEKMBATD ITOPAOOK apTYMEHTOB; BO-BTOPbIX, MOKHO
3aJaBaTb 3HAUE€HMA TOJIBKO HEKOTOPHIM M36paHHI:IM ApryMeE€HTaM, IIpN yCJIOBIY, UTO OCTaJIb-
HBbI€ IIapaMETPbI MMEIOT 3HAUCHUA apryMEHTa I10 YMOJIUaHUIO.

ITpumep: (coxpannure xak func_key.py)

def func(a, b=5, c=10):
print('a paBHo', a, ', b paBH0o', b, ', a c paBHO', C)

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

BriBom:

$ python func_key.py

a paBHo 3, b paBHO 7, a C paBHO 10

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

Kaxk sTo paboTaer:

dynxums ¢ umeHeM func uMeeT oguH mapaMerp 6e3 3HaUSHNS 110 YMOJIUAHIIO, 32
KOTOPBIM CJIEYIOT IBa IJapaMeTpa CO 3HAUEHMAMMN 110 YMOJTYaHUIO.

ITpn nepBoM BrI3OBe, func(3, 7), mapaMmerp a IojiydyaeT 3HaueHUe 3, apaMeTp
b nonyuaeT 3HaueHMe 7, a C IOJTy4yaeT CBOE 3HAUEHME 110 YMOIYaHNIO, paBHOe 10.

ITpu BTOopoM BRI3OBe func(25, €=24) mepeMeHHad a IOJydaeT 3HadueHMe 25 B
cuny nosuuuu aprymeHTa. Ilocsie sToro mapamerp C mojydaeT 3HaueHUe 24 IO
MMEH, T.€. KaK KJIIoueBoii mapameTp. IlepeMenHad b momydaeT sHaueHme 1o yMOJI-
YaHII0, paBHOE 5.

IIpu Tperbem obparennu func (c=50, a=100) MbI ICIIOIb3yeM KIIOUeBbIe apry-
MEHTBI Ui BCeX yKasaHHBbIX 3HaueHmit. OOpaTure BHMMaHUE Ha TO, YTO MBI yKa-
3bIBa€M 3HaAUeHNe JJI ITapaMeTrpa C Iepel 3HaueHUeM IS a, Ja)Ke HECMOTPS Ha
TO, UTO B OIIpeesIeHNN QYHKIUN ITapaMeTp & yKa3aH paHblIIIe C.
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10.7 lNepemMeHHoe uncno napameTrpos*

Wnorpa GeIBaeT Hy»KHO OIIpeReINTh QYHKIMIO, CTIOCOOHYIO IPUHUMATH JT1000€ YUCIIO ITapaMeT-
POB. ITOro MOKHO JOCTIUB IIPY ITOMOLIY 3BE310UeK (coxpanuTe Kak function_varargs.py):

def total(a=5, *numbers, **phonebook):
print('a', a)

#npoxo4 Mo BCeM 3/71eMeHTaM KopTexa
for single_item in numbers:
print('single_item', single_item)

#npoxoq Mo BCeM 3/1eMeHTam c/ioBaps
for first_part, second_part in phonebook.items():

print(first_part, second_part)

print(total(10,1,2,3,Jack=1123,John=2231, Inge=1560))

BriBop:

$ python function_varargs.py
a 10

single_item 1

single_item 2

single_item 3

Inge 1560

John 2231

Jack 1123

None

Kak s3T0 paboTaer:

Korpga mbI 00BsIBIIsIEM TapaMeTp CO 3BE3MOUKOI (HarpuMep, *param), Bce IMO3MUI-
OHHbIE apTyMEHThI HauMHas C 3TON MO3UINN U O KOHIIa OyIyT COOpaHbI B KOPTEX
oa MMeHeM param.

AHaJIOrMYHO, KOTJa MbI 00BSBIISIEM IIapaMeTPhI C ABYMS 3Bé3qoukamu (* *param),
BCe KJII0UeBble apTyMeHThI HAUMHas ¢ 9TO MMO3NUINY U 10 KOHIIA OyyT coOpaHbI B
CJIOBaphb IIOJ MMEeHeM param.

MBI U3y4YuM KOPTEKI U CIIOBAPU B 00HOU U3 NOCTIEOYIOULUX 2IIA6.

* VarArgs — om anen. «Variable number of Arguments» — «IlepeMeHHOe UICIIO apTyMeHTOB» (NpuM. nepes.)
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10.8 Tonbko kNOUEBbIE NapaMeTpbl

Ecnn HekoTOpBIe KIIIOUeBbIe ITapaMeTphl JOJDKHBI OBITh JOCTYIIHBI TOJIBKO IIO KJIIOUY, a He KaK
ITO3UIVIOHHBIE apTyMEHTHI, X MOYKHO OOBSIBUTH ITOCJIE TIapaMeTpa CO 3BE3X0UKOIT (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)

# Bbl3oBeT ownbKy, [MOCKO/IbKY Mbl HE yKa3a/iM 3HadyeHue
# aprymeHTa no ymondavuwio g5 '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 sT0 paboraer:

OO0BbsBIIeHNE ITApaMETPOB II0CIe TapaMeTpa CO 3BE3OUKOI JaéT TOIBKO KIIOUeBbIe
ApryMEHTBHI. Ecnnu JJIA TaKMX apTYMEHTOB HE YKa3aHO 3HAUEHME II0 YMOJUAaHUIO, I
OHO He IlepeJIaHoO NP BBI30Be, OOpallieHNe K (PyHKIMY BEI3OBET OIINOKY, B UEM MBI
TOJIBKO UTO YOeIVIINC.

O6paruTe BHUMaHIe Ha MCIIOJIb30BaHNE +=, KOTOPBII IIpeJCcTaBiIgeT co00I CoKpa-
LIIEHHBIN OIIEPATOP, ITIO3BOJIAIOIINIA BMECTO X = X + Y IIPOCTO HaIlMCaTh X += Y.

Ecau Bam HYXHBI apIr'yME€HTHI, IIEpEAaBA€MBbI€ TOJIBKO I10 KUY, HO HE HY>X€H IIa-
paMeTp co 3BE3TOUKOI, TO MOXKHO IIPOCTO YKa3aTh OJHY 3BE3NOUKY Oe3 yKasaHUs
umenn: def total(initial=5, *, extra_number).
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10.9 OnepaTop «returnx»

Omneparop return ncroab3yercs i Bo3BpaTa’ u3 GpyHKINIA, T.€. I IPEKPAIeHns eé paboThI
1 BbIXofa u3 Heé. [Ipy 5TOM MOKHO TakKe 6epHymb HeKomopoe 3HaueHue N3 GyHKIVIN.

ITpumep: (coxpanure xak 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 pasHbl. '
else:
return y

print(maximum(2, 3))

BriBopm:

$ python func_return.py
3

Kak sT0 paboraer:

dyHKIMA Maximum Bo3BpalllaeT MaKCHMAJIbHBIN 13 ABYX IIapaMeTpPOB, KOTOPHIE B
DAHHOM CJIyuae IepeaaroTcs el mpy BbizoBe. OHA MCIIOIb3yeT OOBIYHBIN yCIOBHBIN
oneparop if. .else mua onmpeneneHns HaMOOIBIIIETO YMCIIA, A 3aTEM 6036paujaem
9TO YMCIIO.

O6parute BHUMaHUe, YTO orepaTop return 6e3 ykazaHus BO3Bpall[aeéMOTO 3HAUEHS 9KBIBa-
JIEHTEH BbIpakeHIIo return None. None - 3To cneMaibHBIN TUII JAHHBIX B Python, 0003Ha-
yaroluit Huuero. K npumepy, ecian sHaueHNe IIepeMeHHOI yCTaHOBJIEHO B NONe, 3To 03Havaer,
YTO €J1 He IIPUCBOEHO HIMKAKOI'0 3HAUEHNA.

Kaxmas ¢pyHKUMSA comep>XuT B HesiBHOI ¢opMe omepatop return None B KOHIle, eCIV BBI
He yKasajl CBOero coOCTBEHHOro omepartopa return. B atom MoxHO yOeamThCsl, 3aIIyCTIB
print(someFunction()), rme ¢pyukums someFunction — aTo kKakas-HUOyas QyHKLMS, He
nMeroLIas oneparopa return B ssHoM Bume. Hanpumep:

def someFunction():
pass

Omneparop pass ucnoabsyercs B Python misa o60o3nauenns mycroro 6;10ka KOMaH,.

S return — aMen. «BO3BpaT» (Npum. nepes.)
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INIpumeuanue: CymecTByeT BCTpoeHHas GyHKINA MaX, B KOTOPOII yKe pealn3oBaH QyHKIN-
OHAJI «ITOVICK MaKCIMyMa», TaK UTO IIOJIb3YITeCh 3TOI BCTPOCHHON (QYyHKLMEN, I'/ie 3TO BO3-
MOJKHO.

10.10 CTpoku nokyMeHTauun®

Python mmeer ocTpoyMHYI0 0COGEHHOCTH, Ha3bIBAEMYIO CMPOKAMU OOKYMEHMAyuu, OOBIUHO
0003HaUaeMyI0 COKpAIEHHO docstrings. ITO OUeHb BaXKHBIN MHCTPYMEHT, KOTOPBIM BbI 00513a-
TEJIFHO JOJKHBI II0JIb30BAThCSI, IOCKOJIBKY OH IIOMOTAeT JIyYllle JOKyMEHTUPOBATh IIPOrPaMMy
u obseruaer eé nmoHnMaHme. [lopasnrenbHO, HO CTPOKY JOKYMEHTALIMY MOKHO IIOJIyUNTh, Ha-
npumep, u3 QYHKIUN, JasKe BO BpeMsl BBIIIOJIHEHNS IIPOrpaMMbl!

ITpumep: (coxpannre kak func_doc. py)

def printMax(x, y):
""'"BbiBOANT MaKcumasibHoOe U3 ABYX 4YUCEs.

06a 3Ha4dYeHUs [OJDKHbl 6bITb LesibiMu Yucaamm. "'
X = int(x) # KoHBepTupyem B Le/ible, eC/IN BO3MOXHO

y = int(y)

if x > y:

print(x, 'Haubonbuee')
else:

print(y, 'Haubonbluee')

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

BriBopm:

$ python func_doc.py
5 Haubonblee
BbIBOAUT MaKCuMasibHOE M3 ABYX YUCES.

06a 3Ha4deHus OO0JDKHbI ObITb LuenbiMm 4ymncnamum.

Kaxk sTo paboraer:

Crpoxka B IIepBOII JIOTMYECKOI CTPOKe (PYHKLNN ABIIACTCI CMPOKOL 00OKYMEHMAayuu
st aToit pyHKumy. O6paTuTe BHUMaHNe Ha TO, YTO CTPOKM JOKyMEHTaLVI IIPU-
MEHMMBI TaK)Xe K MO0 Y/IAM Y KIIACCAM, O KOTOPBIX MbI Y3HaeM B COOTBETCTBYIOLLIVIX

¢ DocString - om anen. «Documentation String» — «cTpoka gokyMeHTanuu» (npum. nepes.)
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TJjIaBax.

CTpOKM JOKyMEeHTAIlUM TIPUHATO 3aMNChIBaTh B (OpME MHOTOCTPOUYHOI CTPOKH,
I'Jie IepBas CTPOKa HauMHAeTCs C 3aIJIaBHOI OyKBBI U 3aKaHUMBAETCS TOUKOIL. Bro-
pas CTpOKa OCTaBJISeTCS IIYCTOI, a IOAPOOHOE OINCaHMe HAUMHAETCS C TPeThell.
Bam HacmosmenvHo pekomenOyemcs CleqOBaTh TaKOMy (opMaTy I BCeX CTPOK
OOKyMEHTAIJV BCeX BAIIVX HETPUBUAIBHBIX (QYHKIII.

HocTym K cTpoke mOKyMeHTaIuy GyHKImM printMax MoXHO IMOIYYUTH C IIOMO-
1IbI0 aTpuOyTa 3T0M PyHKIMU (T.€. MUMEHU, IpuHaexalero eit) __doc__ (oOpa-
TUTEe BHUMaHUE Ha 060UiHOoe noouépkusarue). Ilpocro momuure, uro Python mpen-
CTaBIIeT 6C€ B BUE 0ObEKTOB, BKIOuas pyHKImu. MbI y3HaeM Gosblire 06 00bek-
Tax B IVIaBe 0 KJIACCAX.

Eciu BbI monb3oBanuck ¢pyukumeir help() B Python, 3HaunT BBI yXe BUOeIM CTPOKU HOKY-
MeHTanuu. Jta QyHKIMS IPOCTO-HAIIPOCTO CUMTHIBAeT aTpuOyT __dOC__ COOTBETCTBYIOIIIEI
GYHKIUM ¥ aKKypaTHO BBIBOAUT €ro Ha 5KpaH. Bel MokeTe IIpOBepnUTH €€ Ha pacCMOTPEHHOI
Bblille pyHKUMU: npocro Bkirounte help(printMax) B Tekct mporpammel. He 3a6ynpre Ha-
JKaTh KJIaBUILY ( [JIs BbIxoma u3 crpasku (help).

TouHO Tak ke aBTOMAaTMUeCKIe MHCTPYMEHTHI MOTYT ITOJIYYaTh JOKYMEHTAIIMIO U3 IIPOTpaM-
MbI. VIMEHHO [109TOMY S HACTOAMEIbHO PeKOMEHOYH0 BaM ICIIOIb30BATh CTPOKY JOKYMEHTALII
11 1100071 HeTPUBMAJIBHOM (PYHKIMY, KOTOpYyIo BhI nuitrete. Komannma pydoc, mocrasiseMas
BMecrTe ¢ rmaketoM Python, pa6otaer ananornuno ¢pyukunu help().

10.11 AHHOTAUUU

OyHKIMI NMEIOT e1l€ OHY JOIIOJHUTEIbHY BO3MOXHOCTb, Ha3bIBA€MYI0 aHHOTALMAMI, KO-
TOpBIE IIPENOCTABIAIOT OTIMYHBIN CIIOCOO COMPOBOXKAEHMS KaXXIOTO IIapaMeTpa, paBHO KaK I
BO3BpAIIlaeMOT0 3HAUEHM JOIOJIHNUTEIbHOI nHpopMarueit. ITockonbky cam a3bik Python e
MHTePIIPeTUpPYyeT 3TU aHHOTALUI KaKMM-JIN00 CII0co60M (3TOT QYHKIMIOHAT OTBOIYTCS ITOCTO-
POHHUM OMOIMOTEKaM), MBI OITyCTUM 3Ty BO3MOXXHOCTH 13 Halero oocyxaeHmus. Eciam Bam
VHTEpEeCHO IOYNTaTh 00 aHHOTaMIX, pocMorpure PEP 3107.

10.12 Pe3wome

MpI paccMOTpesIy JOCTAaTOUHO MHOTO acIIeKTOB (YHKLMIL, HO TeM He MeHee, BbI JOJDKHEI I10-
HIIMAaTh, YTO 3TO JAJIIEKO He BCe X aCIeKTHL B To ke BpeMs, MbI OXBATIIN OOJIBIIITHCTBO TOTO,
Cc 4eM BBI OyfieTe CTAJIKMBATHCS IIPY IIOBCETHEBHOM MCITONb30BaHNUY QyHKIuiT B Python.

[lamee MBI yBIAMM, KaK MICIIOJIb30BaTh U cO3qaBath Moayiau Python.

7 T.e. CTPOKH, coepKAIIEell CUMBOJIBI IEPEBOMIA CTPOKIL. (npum. nepee)
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Mopynu

Kak M0>XHO MCIIOJIB30BATh KOJ IIOBTOPHO, IOMeIllast ero B (GyHKLNUN, MBI y>Ke BUAean. A UTo,
€cJIVL HaM ITOHA00MTCS IIOBTOPHO MCIIOIB30BaTh pasjMyuHble QyHKIUN B IPYTUX HAIINX IIPO-
rpammax? Kaxk BblI yke, HaBepHOe, OrafalNCh, OTBET — MOJIYJIN.

Cy111ecTBYIOT pa3sHble CIIOCOOBI COCTaBIEHNS MOAYJIEl, HO CAMBIV IIPOCTO — 3TO CO3ATh (aii
C paclIpeHueM . Py, CoaepsKamyit GyHKIUN 1 IIepeMeHHBIe.

Hpyroii crioco6 — HamucaTh MOAYJIb Ha TOM SI3bIKE IIPOTPAMMIPOBAHNS, Ha KOTOPOM HaIllCaH
cam uHTtepuperarop Python. Hampumep, MoxHO mucath MOOyJIM Ha S3bIKE IIPOrPaMMIPOBa-
HUA C, KOTOPBIE IT0CJIE€E KOMIIVIJIAINI MOTYT MCIIOJIB30BaThCAd CTAaHOAPTHBIM MHTEPIIPETATOPOM
Python.

Mopnyip MOKHO uUMnopmuposamy B OPYIyo IIPOTPpaMMYy, UTOOBI MCIIOIB30BaTh QyHKIUN U3
Hero. TOUHO Tak ke MBI MICIIOJIb3yeM CTaHAapTHYI 6ubianoreky Python. Ciepa mocmoTpum,
KaK JMCII0JIb30BaTh MOIYJIM CTAHJAPTHO OMOIMOTEKIA.

IMpumep: (coxpaHure Kak Using_sys.py)

import sys
print('AprymMeHTbl KOMaHAHOW CTPOKKU: ')
for 1 in sys.argv:

print(i)

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

BriBon:

$ python3 using_sys.py we are arguments
ApPrymMeHTbl KOMaHAHO! CTPOKW:
using_sys.py

we

are

arguments

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

(mpomoipKeHMe Ha CIeIYIOLIel CTpaHUIIE)
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(mpooikeHME ¢ IPEAbIAYILEN CTPAHMIIBI)

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

Kaxk sTo paboTaer:

B Hauane MBI umMnopmupyem MOAYJIb SYS KOMaHIOM import. STuM MBI TOBOPUM
Python, uTo XoTMM MCIIOTIB30BaTh STOT MOAYJIb. MOIYJIb SYS CONEPKUT PYHKLINI,
OTHOCsIIMecs K nHTeprperaTopy Python u ero cpene, 1.e. k cucreme (system).

Korpga Python Beimonnsier komanay import sys, oH uietr MoayJib SYS. B nannom
cllyyae 9TO OAVH M3 BCTPOEHHbIX MoxayJieit, u Python snaer, rae ero mckars.

Ecnm ObI 5T0 OBUT He CKOMIIVIMPOBAHHBIN MOAYJIb, T.€. MOJIYJIb, HAIIMCAHHBIN Ha
Python, Torma natepnperatop Python mnckan ObI ero B karamorax, epeuncieHHbIX
B IepeMeHHOI1 SYS.path. Eciu Monysne HaliieH, BBIIIOJHAIOTCI KOMaH/IbI B TeJle
MOJIYJIsL, U OH CTAHOBUTCA 0ocmynhbim. OGpaTuTe BHUMAaHUE, UTO MHUIUATIN3ALNS
MPOMCXOAUT TOJBKO IIPU Nepe0oM IMIIOPTE MO JIA.

HocTyn K mepeMeHHOI argVv B MOAyJIe SYS NPEIOCTABIAETC P IIOMOIIN TOUKH,
T.e. SYS.argVv. 9To 9BHO ITIOKAa3bIBA€T, YTO 3TO MM ABJIAETCA YACTBIO MOIYJId SYS.
Emmé ogHMM IpenMyIecTBOM TaKOro 0003HaUeHMs SIBJIZETCI TO, YTO MIMS He KOH-
GIUKTYyeT ¢ MMeHeM IIepeMeHHOII ar gV, KOTopas MOKeT MCIIOJIb30BaThCS B Balllel
IIporpaMMme.

[TepemenHas SYS.argv sSBISETCS CNUCKOM CTPOK (CIIMCKM OYAYT AeTalabHO 00CY K-
HaThCs B 00HOU U3 nocredyrujux 2nas). OHa COOEp>KNT CIIUCOK dpeyMeHmo8 KOMAHO-
HOU CMPOKU, T.e. ApT'YMEHTOB, IlepeJaHHbIX IIporpaMmMe 13 KOMaHIHON CTPOKI.

Ecnu BBI ucnonb3yere cpeny paspaGoTKu’ Jis HAIIMCAHUS U 3aIlyCKa IIPOTpamMm,
IIOMILNTE TAe-HMOYAb B €€ MEeHIO BO3MOXXHOCTD IlepeJaBaTh IIapaMeTpbl KOMaH/-
HOJ CTPOKIU.

B mamem mnpumepe, Korga Mbl 3allyckaeM «python using_sys.py we are
arguments», MbI 3allycKaeM MOIYJb US1NQg_SyS.py KomaHgoi python, a Bcé,
uTO CJIEMyeT Jajiee — apryMeHThI, lepeflaBaeMble porpamme’. Python coxpauser
apTyMeHTBhl KOMaHOHOM CTPOKM B IIEPEMEHHON SYS.argVv g AaJbHENILIEro Jc-
MOJIb30BAHMUAL.

[ToMHUTE, YTO UMs 3aITyCKAEMOTO CLeHapus® BCerja sBISeTCs IePBbIM apryMeH-
TOM B CIIMCKe SYS.argv. Tak uTo B mpuBegéHHOM IIpuMepe 'Using_sys.py' Oy-
IeT ajJieMeHTOM SYys.argv[0], 'we' — sys.argv[1], 'are' — sys.argv[2], a

! Munumanusanus — paj aeiftcTBUiT, IPOM3BOAMMBIX TIPY HaYaJIbHOI 3arpy3Ke (npum. nepes.)
2 IDE - om anen. «Integrated Development Environment» — «MHTerpupoBaHHas cpefia paspaboTkum» (npum. ne-

pes.)
3 «we are arguments» — aHe/I. «MbI apTYMEHTBI» (Npum. nepes.)
* [lporpaMMy Ha MHTEPIPETUPYEMOM S3bIKE IIPOrPAMMIPOBAHNS TaK)Ke HA3bIBAIOT CYEHAPUEM VUL CKPUNIMOM

(npum. nepes.)
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'arguments' - sys.argv[3]. Ilomuure, uro B Python nHymepanus naunnaercs ¢
0,aHecl.

sys.path cogepxut crnmcox MMEH KaTaJoroB, OTKyJa MMIIOPTUPYIOTCI MOIYJIIL.
3amMmeTbTe, UTO IlepBas CTpOKa B SYS.path mycra; aTa mycras cTpoka IIOKa3bIBaerT,
UTO TeKyIllas AUPEKTOpUs TakKe ABJIAeTCd YacThio SYS.path, koropas coBnagaer
CO 3HauUeHMeM IlepeMeHHOI oKpyXeHus PYTHONPATH. 9To o3HadaeT, UTO MOAY-
JIM, PACcIOJIO;KEHHBIE B TEKYIIIEM KaTajore, MOKHO MMIIOPTMPOBATh HaIpsAMylo. B
MIPOTUBHOM CJIy4yae IPUNETCA IIOMECTUThL CBOJI MOAYJb B OOMH JI3 KaTajaoros, I1e-
peuNCIeHHBIX B SYS . path.

[ToMHUTE, UTO TEKYLINIT KATAJIOT — 3TO KaTaJIOT, B KOTOPOM OblLjIa 3amyIleHa IIpo-
rpamma. Beimonuute «import os; print(os.getcwd())», uro0s!I y3HAThH Te-
KYLLIT KaTaJOT IIPOTPAMMBI.

11.1 davinbl 6aitTkona .pyc

MMIopT MOIYJIs — OTHOCUTEIBHO JOPOTOCTOsIIIee MepoIpusaTHe, mosromy Python mpemgmpuan-
MaeT HeKOTOpble TPIOKM IJIs YCKOpeHuUs 3Toro npouecca. OnyH 13 crioco6oB — co3mars 6atim-
KoMnunupoeanuvie paripl (M 6atimkod) ¢ paclIMpeHreM .pPYC, KOTOpbIe SBISIOTCI HEKOI
IIPOMEKyTOUHOI popmoii, B KoTopyto Python nmepeBonut nporpammy (momuuTe pasmen «Bsede-
Hue» 0 TOM, Kak paboraet Python?). Takoii ¢aiir . pyC moseseH Ipy UMIIOPTe MOTYJISL B CIETY-
IOLINIT pa3 B APYTYIO IIPOrPaMMYy — 3TO IPOM30MAET HAMHOIO ObICTpee, IOCKOJIBKY 3HAUNTEIb-
Has 4yacTb 00paboTKM, TpeOyeMoii IpyU MMIIOpTe MOAYJIs, OyHeT yKe ImpoaeaaHa. ITOT OaliTKOX
TaKKe SBJIIeTCs IUIaT(hopMOo-He3aBUCIMBbIM.

IMpumeuanue: OO6pIUHO (ailyIbl . PYC CO3AIOTCI B TOM JKe KaTajore, IJie PacIIOJI0KeHbI I CO-
oTBeTcTBYyMOLIME UM dairsl . py. Ecan Python He Mmosker mosmyunts moctyn mis 3anucu ¢aiios
B 9TOT KaTaJor, $Gaiisl . PyC CO3/IaHbI He OYOyT.

11.2 OnepaTop from ... import ...

Yro6BI MMIIOPTUPOBATE ITIEPEMEHHYIO ar gV IPSIMO B IIPOrpaMMYy I He IIICATh BCIKMIT pa3 SysS .
Ipu oOpalleHun K Helil, MOXKHO BOCIIOJIb30BaThCcA BhIpakeHMeM «from sys import argvs.

11 mMmopra BceX MMEH, MCIIOIB3YIOIIMXCI B MOAYJE SYS, MOKHO BBIIIOJIHUTH KOMaHAY
«from sys import *».39rto paboraer oy JTIOOBIX MOIYJIEIL.

B o6111em ciryuae BaM crredyerm u3zbezamy MCIIOIb30BaHUS 3TOTO OIIepaTOpa M MICIIOIb30BaTh BMe-
CTO 3TOrO OIepaTop import, 4To6kI IpeOTBPATUTh KOH(MIMKTHI MMEH I He 3aTPYXHATH UTeHUE
IIPOrpaMMBL.

11.1. ®Parinel 6ariTKOOa .pyc 78



A Byte of Python (Russian), Bepcusa 2.02

IIpnmep:

from math import *
n = int(input("BBegute guanasoH:- "))
p=1[2, 3]
count = 2
a=>5
while (count < n):
b=0
for i in range(2,a):
if (1 <= sqgrt(a)):
if (a % 1 == 0):
print(a, "HenpocToe")
b =1
else:
pass

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

11.3 Uma moayna — _ name

Y Ka>kgoro Moy eCTh MM, M KOMaHAbI B MOAYJIe MOTYT y3HATh UM X MOLYJIA. DTO II0JIE3HO,
KOTJla HY>KHO 3HaTh, 3allyllleH JIM MOOYJb KaK CaMOCTOSATeJIbHAsd IIporpaMMa MM MMIIOPTUPO-
BaH. Kak y’ke yImoMIHaJIOCh BBILIIE, KOTa MOAYJIb MMIIOPTUPYeETCA BIIEPBBIE, COAEPKAILIMIICI B
HEM KOJ MCIOJHAETCI. MBI MOXKeM BOCIIOJIB30BATHCSA 9TUM JJIS TOTO, UTOOBI 3aCTaBUTHh MOTYJIb
BeCTU ce0s IT0-pasHOMY B 3aBUCUMOCTY OT TOTO, MICIIOJIB3YETCS JIM OH CaM IT0 cebe MIJIU IMIIOp-
TUPYETCs B APYTYIO IIporpaMMa. ITOro MOXXHO JOCTUYE C IpMMeHeHeM aTpulyTa MOIyJIs IO
Ha3BaHMEM ___name__.

ITpumep: (coxpanure kak using_name.py)

if __name_ == '__main__':

print('3Ta nporpavma 3anyueHa cama no cebe.')
else:

print('MeHa umnopTupoBanu B APYron moaynb.')

BriBom:

$ python3 using_name.py
3Ta nporpamma 3anyueHa cama no cebe.

(mponoKeHMe Ha CIIeMyIOLIE CTPAHULIE)
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$ python3

>>> import using_name

MeHs uvMMopTMpOBanuM B APYroi moAysb.
>>>

Kaxk sTo paboTaer:

B xaxxmom monyie Python ompeneneno ero ums — __name_° . Eciu oHO paBHO
'__main__', 3To 03HauaeT, YTO MOAYJIb 3aIlyllleH CaMOCTOSTEJIbHO II0JIb30BaTe-
JIeM, ¥ MBI MO>K€M BBIIIOJIHUTb COOTBETCTBYIOIIME NEeTICTBUA.

11.4 Co3paHune coO6CTBEHHbIX MoayEMN

CosgaTh COOCTBEHHBIT MOIYJIb OUeHb JIerTKo. [la BbI Bcé BpeMs menanu 3to! Bens kaxxmas mpo-
rpamma Ha Python raxke sBnsiercs n mogynem. Heo6xoammo uiib yoeAUThCs, UTO Y Heé ycTa-
HOBJIEHO paciunpenue . py. Cieqyromnmii npumMep o0OBICHUT 3TO.

IMpumep: (coxpanure kak mymodule. py)

def sayhi():
print('MpuBeT! 3T0 roBopuT MOW MOAyNb.')

__version__ = '0.1'

# KoHely mogynsa mymodule.py

Bermre mpmBenéH npocroit mMo0ynv. Kak BMIHO, B HEM HET HIYero 0COOeHHOTO 110 CPABHEHNIO C
06bI9HOI IporpamMmoii Ha Python. [lanee mocMoTpuM, Kak MCIIOIB30BaTh 3TOT MOIYJIb B APYTIX
HAIIMX IIporpaMMax.

[ToMHUTE, YTO MOAYJIb HOJLKEH HAXOQUTHCI JIMOO B TOM >Ke KaTajore, YTO U IIPOrpaMMa, B KO-
TOPYIO MBI MMIIOPTHUPYEM €ro, JI100 B OTHOM U3 KaTaJoroB, yKasaHHBIX B SYS.path.

Emé omma MonyIis (coxpannuTte kak mymodule_demo. py):

import mymodule

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

> name - anen. «uMsa» (npum. nepes.)
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BreiBon;:

$ python mymodule_demo.py
NMpuBeT! 3TO roBOPMT MOW MOAYNb.
Bepcua 0.1

Kak sT0 paboraer:

OO6patuTe BHUMAaHIUeE, UTO MBI MICIIOJIb3yeM BCE TO ke 0003HaueHIe TOUKOI IS 10-
CTyIIa K 3sleMeHTaM Moayid. Python moBcemecTHO mcmonb3yeT ogHO U TO ke 000-
3HaYeHNe TOYKOI, IpUaaBasi eMy TaKuM o0pasoM xapakTepHbIil «Python-oBbrit»
BIJ U1 He BBIHY)KIas HAC M3y4aTh BCEé HOBBIE ¥ HOBBIE CIIOCOOBI [IeJIaTh UTO-I100.

Bot Bepcusd, ucnosnssytomas cuHTakcue From. .import (coxpanure kak mymodule_demo2.
Py):

from mymodule import sayhi, __version__
sayhi()
print('Bepcua', __version__)

BriBog mymodule_demo2. py Takoii ke, Kak 1 mymodu le_demo. py.

OO6paTuTre BHUMaHIe, UTO €CJIV B MOAYJIe, UMIIOPTUPYIOILEeM JaHHBII MOOYJIb, YK€ ObLIO 00b-
SIBJIEHO UMS ___VErsion__, BO3HMKHET KOHQIUKT. ITO BeCbMa BEPOSITHO, TaK KaK OOBIBIATH
BEPCIIO JIF0O0T0 MOYJISI IIPU IIOMOIIY 3TOTO IMEHM — O0IIeNnprHATasI MpakTuka. [losTomy Bee-
rga peKoMeHAyeTcs OTHABaTh IIPeAIloUYTeHNe OoIlepaTopy import, XOTd 3To U chejlaeT Bally
IIporpaMMy HEMHOTO JJIMHHee.

BbI Moriu GBI TaKKe MCIOJIb30BATh:

from mymodule import *

9T0 mMMIoOpTHMpyeT Bce IIyOJIMUHBIE MMEHA, TaKWe Kak sayhi, Ho He wmMmoprmpyer
vVersion__, mOoTOMY UTO OHO HaUMHAETCA C ABOWHOTO MONYEPKMBAHNS

331 Python

OnmHuM u3 pykoBoasiux npuHuumos B Python ssisercs «SIBHoe nyuiire HessHoro». Beimosn-
HITe KOMaHAy «import this», uro6rI y3HATH GOJIBIIE, a TAKKe IIPOCMOTPUTE 3TO OOCYKIe-
HIIEe, B KOTOPOM IPUBOAATCS IMPUMEPHI 110 Ka)KA0MYy U3 IPMHIUIIOB.
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11.5 dyHkuumsa dir

Berpoennas ¢pynxkius dir () Bo3BpalljaeT CIIMCOK MMEH, olpefeseMbIx o0bexToM. Hanpumep,
IUI MOOYJIS B 3TOT CIIVMCOK BXOAAT (PYHKLWIM, KJIACCHI U IIEpEMEHHBIe, OIIpeieJIEHHBIE B 9TOM
MopayJe.

91a QyHKIMA MOKET IPUHNMATh apTyMeHTHI. Eciii B KauecTBe apryMeHTa yKasaHO UM MOJY-
JI1, OHa BO3BpalllaeT CIJICOK MMEH, OIIpeNeJIEHHBIX B 3TOM MoayJie. Eciii HuKakoro aprymeHra
He IepefaBaThb, OHA BEPHET CIIMICOK MMEH, ONIPENEJIEHHDIX B TEKYILlEM MOAYJIE.

ITpumep:

$ python3
>>> import sys # noay4yum cCnuMcok aTtpubyToB mogynsa 'sys'

>>> dir(sys)

['__displayhook__', '__doc__', '__excepthook__', '__name__', '__ package__',
'__stderr__', '__stdin__', '__stdout__', '_clear_type_cache', '_compact_free
lists', '_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', 'getdefault
encoding', 'getfilesystemencoding', 'getprofile', 'getrecursionlimit', 'getref
count', 'getsizeof', 'gettrace', 'getwindowsversion', 'hexversion', 'intern',
'maxsize', 'maxunicode', 'meta_path', 'modules', 'path', 'path_hooks',
'path_importer_cache', 'platform', 'prefix',6 'psi', 'ps2', 'setcheckinterval',
'setprofile', 'setrecursionlimit', 'settrace',K 'stderr', 'stdin', 'stdout',
'subversion', 'version', 'version_info', 'warnoptions', 'winver']

>>> dir() # nonyymMm cnmMcok aTtpubyToB TeKywero Moaysns
['__builtins__ "', '__doc__', '_name__', '__package__', 'sys']

>>> a = 5 # co3gagMMm HOBYW nepemMeHHyk 'a'

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

>>> del a # yganum mva 'a'’

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

_

>>>

Kaxk sTo paboTaer:

CnepBa MBI BUAMIM pe3yJbTaT NpUMeHeHNA dir K MMIIOPTMPOBAHHOMY MOJIYJIIO
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Sys. Bumum orpoMHBIII CIIMCOK aTpUOyTOB, COMEP KAIMXCS B HEM.

3aTem MBI BbI3bIBaeM QyHKUUIO dir, He mepemaBas eif mapamerpos. ITo ymosua-
HIIO, OHa BO3BpaIllaeT CIIMICOK aTpUOyTOB TeKylero Moayis. O6paTure BHUMaHUe,
UTO CIMCOK MMIIOPTMPOBAHHBIX MOJYyJIEl TaKKe BXOAUT TyJa.

Yro6sl mpoHaOMI0aaTh 3a AeiicTBueM dir, MbI ompenesseM HOBYIO IIepeMEHHYIO
a U IpucBayBaeM el 3HaueHMe, a 3aTeM CHOBa BbI3bIBaeM dir. Buamm, uTto B
MOJIyY€eHHOM CIINMCKE IOSBUJIOCH NOIIOJHNUTEJIbHOE 3HAuUeHMe. Y JajliM IlepeMeH-
HyI0/aTpuOyT M3 TeKyIlero MOAyJs IIpu oMoy oneparopa del, u M3MeHeHUA
BHOBb 0TOOpa3aTcs Ha BbiBofe pyHKImy dir.

3ameuaHne 110 moBoxy del: 3TOT omepaTop MCIOIB3YeTCs A YOAIeHUs ITepeMeH-
HOJT/MIMEHN, 1 II0CJIe €r0 BBIITONHEH NS, B TaHHOM ciyuae — del a, K mepeMeHHOIt
a OoJIbIlle HEBO3MOYKHO OOpATUTHCI — €€ KaK Oy[ATO HIKOTa 1 He OBLIO.

O6parure BHUMaHMe, uto pyHkuus dir () paboraer mus obozo oobekra. Hampu-
Mep, BbInosHUTE «dir ('print')», 4ToOBI yBUAEeTh aTpuOyTHI GYHKIMM Print,
min «dir (str)», urobsI yBumeTh aTpuOyThI Kitacca Str.

11.6 llakeTbl

K HacrosiiieMy BpeMeH BbI, BEpOSITHO, HAUAIN HaOII0JATh HEKOTOPYIO MepapXUi0 B OpraHm3a-
IV BallIX IporpaMM. [lepeMeHHBIe 0OBIYHO HAXOAATCA B PyHKUMAX. PyHKINM U TII00aIbHBIE
IepeMeHHbIe OOBIUHO HAXOAATCS B MOIYJAX. A UTO, eCjIy BO3SHUKHET He0OXOAMMOCTh KaK-TO
OpraHM30BaTh MOAYIN? BOT 31eCh-TO U BBIXOJAT Ha CLIEHY ITaKeThI.

[TakeTsI — 3TO IPOCTO KATAJIOTY C MOIYJIIMU M CIIeIMAIbHBIM daiiimom __init_ . py, Koropslit
nokassiBaeT Python, uto aToT KaTanor ocoOmIii, Tak Kak cogepxut moayau Python.

[IpencraBuM, UTO MBI XOTMM CO3[aTh IaKeT IT0f Ha3dBaHueM «world» ¢ cybmakeramu «asia»,
«africa» u T.1., KOTOpBIE, B CBOXO ouepenn, OyAyT comepskath Moayian «india», «madagascar» u
T.0I.

[ aToro ciemoBano GBI CO3MATH CIEAYIOIIYI0 CTPYKTYPY KaTaJIOTOB:

- <HeKOoTopblii KaTtanor u3 sys.path>/
|---- world/
---- __init__ .py

I

I

| [---- _init__.py

[ |---- india/

| [---- _init__.py
| |---- foo.py

| ---- africa/

I
I
I
I
I
I
I
I
I
| [---- __init__.py

(mpomoipKeHMe Ha CIEAYIOIEl CTPaHULIE)
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| ---- madagascar/
| |[---- __init__ .py
| |---- bar.py

[TakeTsI — 3TO yRXOOHBII CII0CO6 MepapXMUecK! OpraHM30BaTh MOAYJIN. Takoe UacTo BCTpeua-
eTcs B cmaHoapmHoti 6ubmuomexe.

11.7 Pe3siome

TouHO Tak e, KaKk QYHKIIUM ABISIOTCA MHOTOKPAaTHO JICIIONb3yeMBIMI (hparMeHTaMI IIpO-
rpaMM, MOJYJIM SBJSIOTCI MHOTOKPATHO MCIIOIb3yeMbIMI IporpaMMami. IlakeTsl — aTo crio-
cob mepapxmdeckoit opranusauyy MmoxyJieit. CrangaprHas 6ubianorexa Python asnserca npm-
MepOM TaKoro Habopa IIaKeTOB ¥ MOTYJIEIL.

Mgr YBUEIIN, KaK II0JIb30BaThCA 3TUMU MOIYJIAMIU 11 CO3OaBaTh CBOIL.

lasee MBI MO3HAKOMMMCH C HEKOTOPBIMM WMHTEPECHBIMM KOHIENUMSAMM, Ha3bIBa€MBIMU
«CTPYKTYPBbI JAaHHBIX».
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CTpyKTYypBI JAaHHBIX

CTpyKTyphl JaHHBIX — 3TO, IIO CyTHU, M €CTb CMPYKMYpPbl, KOTOPble MOTYT XPaHUTb HEKOTOpbIE
OaHHvle BMecTe. [[pyTIMU CIIOBaMU, OHU MCITOIB3YIOTCS [JISI XpaHEHWS CBSI3aHHBIX JaHHBIX.

B Python cy1iecTByIoT ueTbIpe BCTPOEHHBIX CTPYKTYPBI HAHHBIX: CIIMICOK, KOPTEX, CIOBaph 1
MHOXecTBO. [JocMOTpMM, KaK MMM ITOTB30BaThCH, I KAK OHII MOTYT OOJIETUMTh HaM >KI3Hb.

12.1 Cnucok

Cnmcok' — 3T0 CTPYyKTypa JaHHbBIX, KOTOPas COMEPKUT YIIOPSIOYEHHBIII HAOOp II€MEHTOB, T.€.
XPaHUT Nocred06amesbHOCHb 3JIEMEHTOB. ITO JIETKO IIPEeICTAaBUTh, €CIV BCIIOMHUTD CITVICOK I10-
KYIIOK, B KOTOPOM II€PEUNCIISIETCS, YTO HYKHO KYIIUTh, C T€M JIMIIb MICKJIIOUEHVIEM, UTO B CITVICKe
IIOKYIIOK Ka)KABII 9JIEMEHT OOBIUHO pasMelllaeTcs Ha OTHAEJIbHON CTpOKe, Toraa Kak B Python
OHI Pa3NesgI0TCS 3alAThIMU.

CIICOK 3JIeMEeHTOB JOJIKEH ObITh 3aKIIOUEH B KBaJpaTHbIe CKOOKM, uT0o0b! Python moHsut, uto
9TO cnmcok. Kak TOJIBKO CHMCOK CO3[aH, MOXXHO T00aBJIATh, yAAIATh WJIM MCKATH 3JI€MEHTHI
B HEéM. [IOCKOJIBKY 9JIeMEHTHI MOXHO TOOABJIATH U YOAIATh, MBI TOBOPUM, UTO CIICOK — 3TO
U3MeHsIeMblll TUTI JaHHBIX, T.€. eTr0 MOKHO MOAUUIIMPOBATS.

12.2 KpaTkoe BBeaeHue B 00'bEKTbI U Kaacchbl

XoT4 g M cTapaJIcd IO CUX IIOp OTTAHYTH 00CYXKIeHNe 00'beKTOB U KIaCCOB, Ha JAHHOM 3TaIle BCé
Ke HeoOXOIMIMO HEKOTOpOe IIOSCHEHIIe, YTOOBI BBI JIyUIIle IIOHAIN MAEI0 CIIMCKOB. MBI M3yumnm
3Ty TeMy HIEeTAIBbHO B €€ cOOCmeEeHHOl enase.

Crmcok — 3TO OAVIH U3 IPUMEPOB UCIIOIb30BaHMS 00BEKTOB 1 KIaccoB. Korma Mb1 HasHauaem
HEKOTOPOJI IIepeMeHHO 1 3HaueHue, CKaKeM, 11eJI0e YNCIO 5, 9TO MOKHO IIPeCTaBUTH cebe
Kak co3paHue o6bekTa (T.e. 9Kk3eMIuIApa) 1 kmacca (1.e. Tuna) int. YroO6s! ayuliie IOHATH 3TO,
npounTtaiite help(int).

Kitacc MmoskeT Tak)xe MMeTh METOMBI, T.€. PYHKINY, OIIpe e € HHbIEe NI VICIIOIB30BaHS TOJIBKO
IIPMMEHUTEIHHO K JAHHOMY KJIaccy. 9TOT GyHKLIMOHAT OyaeT JOCTyIIeH TOJIBKO KOT1a IMeeTCs

!list — anen. «criucox» (npum.nepes.)
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00BeKT maHHoro kiacca. Hampumep, Python mpemocrasisier meton append s kiacca list,
KOTOPBIII ITO3BOJISET OOABIATH 9JIEMEHT K KOHITy crmcka. Takmy list.append('and item")
D00ABUT 3TY CTPOKY K cumcKy my list. O6parnute BHMMaHUEe Ha 0003HAUEHIE TOUKOI IS O-
CTyma K MeTofgaM OObEeKTOB.

Kitacc Taxyxe MOXXeT MMeTh IT0JIs, KOTOpBIe IIPeCTABIISIOT COO0II He UTO MHOe, KaK IIepeMeHHBbIE,
oIpeeN€HHbIE [JIS MICIIOIb30BaHMS TOJIBKO IIPUMEHNTEIBHO K JAHHOMY KJIacCy. OTU IlepeMeH-
HbIe/MIMEeHa MOKHO JICIIOJIB30BaTh TOJIBKO TOTHA, KOT[la MMeeTcsl 00BeKT 3Toro Kiacca. JlocTym
K IIOJIIM TaKKe OCYIIecTBIsgeTcd Ipu nomoum Touku. Hanpnmep, my list. field.

ITpumep: (coxpanure kak using_list.py)

# 3TO MOV CNUCOK MOKYMNOK
shoplist = ['a6nokn', 'maHro', 'mopkoBb', 'GaHaHbl']

print('s pgonxeH cpenatb', len(shoplist), 'nokynkwu.')

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

print('\nTakxe HYXHO KynuTb puca.')
shoplist.append( 'puc')
print('Tenepb MO CnMCOK MNOKYMNoK TakoB:', shoplist)

print('OTcopTupylw-Ka A CBOW CNUCOK')
shoplist.sort()
print('OTcopTUpPOBaHHbLIA CMNUCOK MOKYMOK BHIrMAAMT Tak:', shoplist)

print('lMepBoe, 4YTO MHe HYyXHO KynuTb, 3T0', shoplist[0])
olditem = shoplist[0]

del shoplist[0]

print('s kynun', olditem)

print('Tenepb MOV cnucokK nokynok:', shoplist)

BreiBog;:

$ python3 using_list.py
S1 QO/XEeH cAenatb 4 MOKYMKW.

MoKynKn: A6/10KN MaHro MOPKOBb 6aHaHbl
Takxe HYXHO KynuTb puca.

Tenepb MO CMUCOK MOKYMOK TakoB: ['s6nokn', 'maHro', 'mopkoBb', '6GaHaHbl',
‘puc’]

OTcopTupyl-Ka A CBOI CMNMCOK

OTCOpPTUPOBAHHLI CMNUCOK MOKYMOK BLIFrNAAUT Tak: ['6GaHaHbl', 'MaHro', 'MOpKOBb',

"puc', 's6nokn']

(popoinkeHNe Ha ClleyIOIIEN CTpaHuUIIe)
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NepBoe, 4YTO MHE HYXHO KYMUTb, 3TO OGaHaHbl
9 Kynun 6GaHaHbl
Tenepb MOM cCnNMCOK Nokynok: ['maHro', 'mopkosb', 'puc', 'A6n0kun']

Kak sT0 paboTraert:

ITepemennas shoplist - 3To cnMCOK IOKYIIOK UejiOBeKa, MAYILero Ha peIHOK. B
shoplist MBI XpaHMM TOJBKO CTPOKM C Ha3BAaHMAMU TOT'O, UTO HYKHO KYIIUTb,
OJTHAKO B CIIMICOK MO>XHO NOOABJIATH Jt00ble 00veKmbl, BKIOUAS YUCIA VIIM JaKe
OpYTHe CIIVICKIA.

Mgr Taxke mcnonb3oBany UMK for..in nug mrepamum mo sjeMeHTaM CIICKA.
Brr1 yxe, HaBepHOe, MIOHAJN, UTO CIIMICOK ABJISAETC TaKKe VM II0CIIe0BaTeIbHOCTBIO.
Oco6eHHOCTH IIOC/IeOBATEIBHOCTEI Oy YT PACCMOTPEHBI HUJKCE.

O6paTtuTe BHUMaHNe Ha JMCIIOJIb30BaHMEe KJIIOUEBOTO apryMeHTa end B QyHKIMK
print, KOTOPBIN MOKa3BIBAET, YTO MBI XOTUM 3aKOHUNTD BBIBOJ IIPOOEIIOM BMECTO
OOBIYHOTO IIePEeBOMA CTPOKIL.

Hajee MbI mo6aBiIsIeM 3JIeMEHT K CIMCKY IIpU ITOoMOIIu append — MeToa oObeKTa
CIIVICKA, KOTOPBIN y>Ke 00CysKJascs paHee. 3aTeM MBI IIPOBepsieM, elICTBUTEILHO
JIU 3JIEMEHT OBbLI [00aBJIEH K CIIUICKY, BBIBOJSA COMEP KMMOe CITVICKA Ha 9KpaH IIpn
IIOMOIIM IIPOCTON Iepefauy 3TOTo CIMcKa GpyHKImm print, koTopas akkypaTHO
€ro reyvaraer.

3aTeM MBI COPTUPYEM CIIMCOK, MICIIONIB3Yys MEeTOX SOrt o0bekTa ciucka. Mmeiite B
BIAY, YTO 3TOT METOJ AEJICTBYeT Ha CaM CIIMCOK, a He BO3BpalllaeT U3MEHEHHYIO €r0
Bepcuio. B aToM oTiMume oT TOro, Kak IPOMCXOANT paboTa co ctpokamu. ViMeHHO
9TO IMEETCA B BUY, KOT[la Mbl TOBOPMIM, UTO CIIMICKM U3SMEHAEMbl, & CTDOKI — HEeU3-
MeHAEeMDbL.

Hasnee mocyie coBepiIeHNs ITOKYIIKM MBI XOTUM YAJINUTD €€ 13 CIIMCKA. ITO TOCTU-
raeTcs npuMeHeHueM oneparopa de l. MbI ykaspIBaeM, KaKOJil 3JIEMEHT CITMICKa MBI
XOTUIM yHAJNTBh, 1 oniepaTop de l ymansger ero. MbI ykaspIBaeM, UTO XOTUM YIINTh
[IEPBBIIT 3JIEMEHT CIIICKa, 1 ToaTomy nuireMm «del shoplist[0]» (momuuTE, YTO
Python naunnaer orcuér c 0).

Yrob6r! y3HATH OoJlee HeTaabHO 000 BCcexX MeToax o0beKTa crucka, mpocmorpute help(list).
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12.3 KopTex

KopTtesxn cyxaT qj1s XpaHeHUS HECKOJIBKUX 00BEKTOB BMecTe. VX MOKHO paccMaTpuBaTh Kak
AHAaJIOT CIIMICKOB, HO 6e3 TaKoii OOIINPHOV QYHKUMOHAIBHOCTY, KOTOPYIO IIPEIOCTAaBIIAeT KIace
cuncka. OgHa 13 BOKHENIIINX 0COOEHHOCTEN KOPTeKell 3aKII0YaeTcss B TOM, UTO OHI HeU3Me-
HSIeMBI, TaK ke, KaK U CTPOKI. T.e. MOqupUIUPOBATH KOPTEKY HEBO3MOKHO.

Koprexxu 0603HaUaroTcs yKazaHUeM 3JeMEHTOB, pa3fel€HHbIX 3aIAThIMI; IO JKEJAHWI0 UX
MOJKHO €I1I€ 3aKJIIOUUTD B KPyTJIble CKOOKIL.

KopTemm 0OBIUHO JICIIOJIB3YIOTCA B T€X CIydUasaX, KOTda OII€paTOop MJIN II0JIb30BaTEJIbCKad (bYHK—
oy JOJIPKHBI HaBEPHAKA 3HATD, UTO Ha6op 3HAUEeHUII, T.e. KOPTEXK 3HAUEHNIT, He M3MEHITCI.

ITpumep: (coxpanure kak using_tuple.py)

zoo = ('nuToH', 'cCNoH', 'NUHIBUH') # MNOMHUTE, 4UTO CKOOKW HEe 06513aTesIbHbl
print('KonnyecTBO XMBOTHbIX B 300Mnapke -', len(zoo))

new_zoo = 'obe3bsHa', 'Bepbnwg', zoo

print('KonnyecTtBo KneTok B 300napke -', len(new_zoo))
print('Bce XuBOTHble B HOBOM 300Mapke:', new_zoo)

print( 'XvBOTHblEe, MNpuBE3EHHbLIE M3 CTaporo 3oonapka:', new_zoo[2])

print('MocnegHee XMBOTHOe, NpuBE3EHHOE M3 cTaporo 3oonapka -', new_zoo[2][2])
print('KonmuyecTBO XMBOTHbIX B HOBOM 300Mapke -', len(new_zoo)-1 + \
len(new_zoo[2]))

BriBopm:

$ python3 using_tuple.py
KonnyecTtBO XMUBOTHLIX B 300Mapke - 3
KonnyecTBO KNEeTOK B 3o00napke - 3

Bce XMBOTHble B HOBOM 3o0onapke: ('ob6e3bsHa', 'Bepb6nwg', ('nuTtoH', 'cnoH',
"MUHrBUH"))
XMBOTHbIE, MpPUBE3EHHbIE M3 CTaporo 3oonapka: ('mMMToH', 'cnoH', 'MUHrBUH')

NocnepHee XUBOTHOeE, I'IpI/IBGSéHHOG M3 CTaporo soonapka - MNWHIBUH
KonnyecTtBO XMBOTHLIX B HOBOM 3o00Mapke - 5

Kak sT0 paboraert:

[TepemeHHass z0O 0003HAUaeT KOPTeX 3j1eMeHTOB. Kak MblI BuauM, pyHKIuU len
IO3BOJIAET MOJTYUNUTDh IJIMHY KOpTeXa. ITO TakKKe yKas3bIBaeT Ha TO, UTO KOPTEX
ABJIACTCS NOCTe006AMeNIbHOCTbH.

Tenepr MBI mepemMeIiaeM 3TUX KMBOTHBIX B HOBBIJ 300I1apK, IIOCKOJIBKY CTaphIii
300IapK 3aKkpbiBaeTcd. IloaToMy KopTek NEW_Z00 COIEpKUT TeX KMBOTHBIX, KO-
TOpbIE yKe TaM, Hapsady ¢ IpUBE3€HHBIMI I3 CTaporo 3oomapka. Bosspaiasace k
peasbHOCTH, 00paTuTe BHUMAaHMe Ha TO, UTO KOPTEK BHYTPU KOpTeKa He TepseT
CBOEJ MHAVBUYaJTbHOCTI.
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HocTyn K ajmeMeHTaM KOpTeKa OCYILeCTBIIAeTCS yKa3aHMeM IO3UIUM 3JIeMEeHTa,
3aKJIIOYEHHOI B KBaJIpaTHBIE CKOOKM — TOYHO TaK ke, KaK MBI 3TO JeJIaJIV IS CIIIC-
KOB. 9TO Ha3bIBAETCA OIIEPATOPOM UHOEKCUPO6aHUA. JIOCTYI K TpeTbeMy 3JIEMEeHTY
B NEW_Z00 MBI ITOJTyUuaeM, yKasbIBas NeW_z00[ 2], a JOCTYI K TPeTbeMy JIEMEHTY
BHYTPM TPETBETO 3JIEMEHTa B KOPTeKe NeW_z00 — yKasbIBad New_zoo[2][2]. 9to
IOCTATOYHO IIPOCTO, KaK TOJIBKO BBl IIOVIMETE IIPUHIIAIL.

CKOOKHn

XoTs1 CKOOKM U He SIBJISTIOTCS 00s13aTeIbHBIMY, S IIPEAIIOUNTAI0 BCerga YKa3bIBaTh UX, UTOOBI
OBLII0 OUEeBUIHO, UTO 3TO KOPTEX, 0COOEHHO B ABYCMBICIEHHBIX ciayuasx. Hampumep, print (1,
2,3)uprint( (1,2,3) ) mernaroT pasHbIe BelM: IIepBOe BhIpaK€HNE BBIBOOUT TPU UNCIIA,
TOT'[Ia KaK BTOpOe — KOPTEX, COEeP>KAIINIT 3T TPU YICIIA.

Koprex, copepxamuii 0 unu 1 snemMeHT

[TycToit KopTex co3maéTcs IMpy IMOMOIIY ITyCTON IMapbl cCKOOOK — «myempty = ()». OxgHaxko,
C KOpTeXeM I3 OJHOTO 3JIeMeHTa He BCE Tak IpocTo. Ero HyKHO yKa3bIBaTh IIpM IIOMOIIN 3a-
IISTOJI ITOCJIe TIepBOro (M eIVHCTBEHHOIO) 3JIeMeHTa, yTo0bl Python Mor oTimyutek KopTex oT
CKOOOK, OKPY>KaIOIIINX OOBEKT B BBIpAKEHNUN. TakuM 06pa3oM, UTOOBI ITOIYUUTH KOPTEX, CO-
Iep Kalluii aJIeMeHT 2, BaM IoTpebyeTcs yKasaTh «singleton = (2, )».

3ameuaHue g IIporpaMmuctoB Ha Perl

Crucok BHYTpU CIIICKA He TepsieT CBOeN MHAMBUAYIBHOCTH, T.€. CIIVICKY He pa3BEPTHIBAIOTCS,
Kak B Perl. 910 >xe oTHOCUTCS K KOPTE)Ky BHYTPU KOPTEXKa, VIV KOPTEXXY BHYTPU CITMCKA, VI
CIIVICKY BHYTpMU KopTexxa 1 T.1. B Python Bce oHu paccmaTpmBaroTcs Kak 00beKThI, XpaHAIIVIECS
BHYTpPU APYTOTO 0O'bEKTa — TOJIBKO ¥ BCETO.

12.4 CnoBapb

CoBapp — 9TO HEKUIT AaHAJIOT APECHOI KHIUTY, B KOTOPOIT MOYKHO HAWTI agpec MM KOHTaKT-
HYI0 NHPOpPMALINIO O UeJIoBeKe, 3Hasl JINIIIb ero MMS; T.e. HEKOTOphIe KITIOUH (IMeHa) CBSI3aHbI
co 3HaUueHusIMH (nHpopManyeir). 3aMeThbTe, UTO KU JOJKEH OBbITh YHUKATBHBIM — BbI BEIb
He CMO’KeTe MOJIyUNUTh KOPPEKTHYIO MH(POpMAIIIIO, eCIN Y BaC 3aIMICAHbI JBa UeIOBEKa C IIO0JI-
HOCTBIO OIMHAKOBBIMMI IMEHAMMI.

06paT1/1Te TAaK)X€ BHIIMAaHVIE€ Ha TO, UTO B CJIOBAPAX B KaUECTBE KJIIOuein MOTYT MCITIOJIB30BAaTbhCA
TOJIKO Hel3MeHsdaeMble 00beKThI (KaK CTpOKI/I), a B KaueCcTBe 3HAUEHUI MOXHO MCIIOJb30BaTh
KaK HEM3MEHAEMbIE, TaK V1 ISMEHAEMBbIC 00beKThI. TouHeE TOBOpS, B KAUECTBE KJIIouenn JOJI>KHBI
JICIIOJIb30BAaThCA TOJIBKO IIPOCTBIE OO'BEKTHI.
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[Tappr KiIOU-3HaueHMe YKas3bIBAIOTCSI B CioBape cienyrommm obpasom: «d = {keyl
valuel, key2 : value2 }». O6panmf BHIMaHNIE, UTO KU ¥ 3HAUEHNE pa3fesIaroTcd
IBOETOUMEM, a Iaphbl APYTr OT ApyTra OTHENHLIOTCA 3allATBIMI, a 3aTe€M BCE 3TO 3aKJII0UAeTCd B
burypHbre cCKOOKI.

[ToMHUTE, UTO APBI KIIOU-3HAUEHIe HUKOUM 00pa3oM He YIIOpsgoueHbl B cioBape. Ecian Bam
HeOoOXOIMM HEKOTOPBIN MOPSI0K, BAaM MPUAETCI OTAEIHHO OTCOPTUPOBATH CIIOBAph Iepex 00-
paleHneM K HEMY.

CroBapu IBJIAIOTCS 9K3eMILIsspaMu/o0bekTamu Kiacca dict.

IMpumep: (coxpanure kak using_dict.py)

# 'ab' - cokpauweHune 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'])

# YpaasieHue rnapbl K/o4-3HadeHne
del ab['Spammer']

print('\nB agpecHOn KHuUre koHTakTa\n'.format(len(ab)))

for name, address in ab.items():
print('KoHTakT C agpecom ".format(name, address))

# flobaBsieHne napbl KJio4-3HadyeHue
ab['Guido'] = 'guido@python.org'

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

BriBop:

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

B ajgpecHoii KHUre 3 KOHTaKTa
KOHTaKT Swaroop c aapecoMm swaroop@swaroopch.com

KoHTaKT Matsumoto ¢ agpecom matz@ruby-lang.org
KoHTaKT Larry c agpecom larry@wall.org

(mponoKeHMe Ha CIIeMyIOLIE CTPAHULIE)
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Agpec Guido: guido@python.org

Kak s3T0 paboraert:

MsI cosnaém ciaoBapb ab” mpu momoru 0603HAUEHNIT, ONMMCAHHBIX PaHee. 3aTeM
MBI oOpalraeMcs K IapaM KJIIou-3HaueHMe, YKa3blBas KJIIOU B OIlepaTope MHJEK-
CUpOBaHM, KOTOPBIM MBI IIOJIb30BaJIMCh U CIIMCKOB 1 KopTexell. Kak Bunure,
CUHTAKCHIC IIPOCT.

Ymanare mapsl KIIOU-3HaU€HMe MOKHO IIPY ITOMOINY HAIIIeTo CTaporo Jo6poro
oneparopa de 1. MbI IpocTo yKasbIBaeM UMs CJIOBAps U OIlepaTOp MHAEKCUPOBAHN
1715 yAalgeMoro KJoua, IIocje 4ero nepefgaém aro oneparopy del. [lns sToii ome-
paryu HeT HeOOXOAMMOCTY 3HATh, KaKoe 3HaUeHINe COOTBETCTBYeT JAHHOMY KIIIO-

uy.

Hajee MbI 0OpalraeMcs KO BCeM IapaM KJIIoU-3HaueHle HaIllero CJI0Baps, MCIIONb-
3ys MeToJ items, KOTOpbIil BO3BpAlllaeT CICOK KOPTEKeil, KayKIbIil 113 KOTOPBIX
COIEp>KNT ITapy 3JIEMEeHTOB: KJIIOY U 3HaueHMe. MBI IolydaeM 3Ty Iapy U Ipu-
cBayBaeM e€ 3HaueHUe IlepeMeHHBIM name u address cooTBeTCTBEHHO B IMKJIE
for..in, a 3aTreM BBIBOOUM 3TV 3HAUEHM Ha 5KpaH B Oioke for.

Hossle mape! KiIrou-3HaueHMe NO0aBJISIOTCS IIPOCTHIM OOpallleHreM K HY)KHOMY
KJII0Uy IIpM IIOMOILLY OIlepaTopa MHOEKCUPOBAHMA U IIPUCBAaiBAHMEM €My HEKO-
TOPOTo 3HaUeHNs, Kak MbI caesany aisg Guido B mpumepe BBIIIIe.

ITpoBepuTs, CyliecTByeT I Iapa KJI0Y-3HaueHIe, MOKHO IIpY ITIOMOIIM oIlepaTopa
in.

Yro6BI IPOCMOTpPETH CIIMICOK BCeX MeTO0B Kiacca dict cmorpure help(dict).

Knrouesnie Aprymentsl u CnoBapu

K cioBy, eciy BBI UCIIOIB30BAJIN KJIIOUEBbIe apTyMEHTHI B BAIlINX (YHKLIX, BbI YK€ MICIIOJNb-
3oBasn cioBapu! TosbKo momyMaiiTe: Bl yKasaly Iapy KIHOU-3HaAUeHMe Cpef IapaMeTpoB
byHKIMM NIpu e€ olpedesieHMM, a KOrga oOpalaerech K IepeMeHHBIM BHYTpM (QYHKLMH, TO
3T0, (haKTMUeCcKH, oOpallieHe 110 KJI0UY K CJI0Bapio (KOTOPBIN B TepMMHAX pa3pabOTUMKOB KOM-
HNIJIATOPOB HA3bIBACTCI Mabnuyeti UMEH).

% address book — awen. «ampecHas kHuUra» (npum. nepes.)
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12.5 MocnepoBaTenbHOCTU

CHI/ICKI/I, KOPTEXU U CTPOKM ABJIAIOTCA IIpVIMEPAMMU ImocJie10BaTeIbHOCTEIL. Ho uto takoe mo-
CJIEAOBATEJIBHOCTU 11 UTO B HUX TAKOI'O 0cobeHHOTr0?

OcHOBHBIE BO3MOKHOCTI — 3TO IIPOBEPKA IPHHAMIEKHOCTH (T.e. BBIPOKEHMS «1N» 1 «not
in») 1 omepaTop MHAEKCHUPOBAHHUSI, ITO3BOJIIOIINIL ITOIYUNTh HAIIPIMYI0 HEKOTOPBII 3ile-
MEHT I10CJIeI0BATEIbHOCTIA.

Bce Tpu Tuma mocjemoBaTeIbHOCTEN, YIIOMMHABIIIMECS BbIlle (CIIMICKM, KOPTEXU UM CTPOKIN),
TaK)Xe IIPeJOCTABJIAIOT OIlepallMIo IT0JyYeHNs BBIPE3KH, KOTOpas II03BOJIAET ITOJyUNTh BhIpe3-
Ky IIOCJIEJOBATEJIbHOCTI, T.€. e€ (pparmMeHT.

IIpumep: (coxpanute Kak seq.py)

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

# onepauyunsa WHAeKcupoBaHUA

print('3nemeHt © -', shoplist[0])
print('3nemenT 1 -', shoplist[1])
print('3nemeHt 2 -', shoplist[2])
print('3nemeHT 3 -', shoplist[3])
print('3nemenHt -1 -', shoplist[-1])
print('3nemeHT -2 -', shoplist[-2])
print('CumBon 0 -', name[0])

# Bbipe3ka U3 crnucka

print('3nemeHTel ¢ 1 no 3:', shoplist[1:3])
print('3nemeHTH € 2 A0 KoHua:', shoplist[2:])
print('3nemeHTsl ¢ 1 no -1:"', shoplist[1:-1])
print('3nemeHTH OT Havana A0 kKoHua:', shoplist[:])

# Bblpe3ka n3 CTPOKU

print('CumBonsl ¢ 1 no 3:', name[1:3])
print('CumBosibl ¢ 2 A0 KOHua:', name[2:])
print('CumBonsl ¢ 1 go -1:', name[1:-1])

print('CvmBOAbI OT Hayasa [0 KOHUa:', name[:])

BreiBon;:

$ python3 seq.py
AnemMeHT 0 - A610KMK
aneMeHT 1 - MaHro
dnemMeHT 2 - MOPKOBb
ANemMeHT 3 - OGaHaHbl
oneMeHT -1 - 6GaHaHbl

(mponosrKeHMe Ha CIIeIYIOLIE CTPAHULIE)
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dN1eMeHT -2 - MOPKOBb

CumBon 0 S

3nemeHTl ¢ 1 no 3: ['mMaHro', 'MOpKOBb']

ANemMeHTbl C 2 A0 KoHua: ['MopkoBb', 'GaHaHbl']

dnemeHTHl ¢ 1 no -1: ['MaHro', 'MOpPKOBb']

JNemMeHTbl OT Havana A0 KoHua: ['A6nokm', 'maHro', 'mMopkoBb', 'GaHaHbl']
CumBosbl ¢ 1 no 3: wa

CvMBO/IBI C 2 A0 KOHUaA: aroop

CumBosbl ¢ 1 go -1: waroo

CvMBO/IBI OT Havasna [0 KOHUa: swaroop

Kak s3T0 paboraer:

IIpesxnme Bcero, MbI BUAMM, KaK MICIIOJIb30BAaTh MHIEKCHI AJIS IOJIYUEeHNS OTHEIbHBIX
9JIEMEHTOB I10CJIe{OBATEIBHOCTH. ITO ellé Ha3bIBAIOT Npunucvieanuem unoexca. Ko-
I/1a MbI yKa3bIBaeM UNCIIO B KBaJPaTHBIX CKOOKaX II0CJIe ITOCIeq0BaTeIbHOCTI, KaK
IoKa3aHo BbIlIe, Python n3BiekaeT ajileMeHT, COOTBETCTBYIOILNIT YKa3aHHO IT03M-
uuu B nocienosarenbHocTin. [lomHure, uro Python Haunnaer orcuér c 0. [Toatomy
shoplist[0] usBiekaer nepsblii a71eMeHT, a Shoplist [3] — ueTBEPTHII 271eMEHT
nociegoBareabHOCcTN Shoplist.

WHpexc TakXe MOKeT OBITh OTPUIIATeIbHBIM YMCIOM. B 3TOM cityyae mmo3muus oT-
CUNTBIBaeTCd OT KOHIIA ITociienoBaTeabHOCTH. [loaTomy shoplist[ -1] ykassiBaer
Ha ITOCJIeTHUI 3JIEMEHT ITociaemoBaTenabHocT Shoplist, a shoplist[-2] - Ha
MpenIocie JHNI.

Onepal_u/m BBIPE3KU IIPOM3BOAUTCA IIpU ITOMOINM YKa3aHNMA MMEHM IIOCJIE€NOBaA-
TE€JIBHOCTU, 3a KOTOPBIM MOJKET CJIENOBATH IIapa UMCeI, paS,T.IeJIéHHbIX ABOETOUMEM
U 3aKJIIOUEHHBIX B KBaapaTHbIE CKOOKIL. SaMeTbTe, KakK 39TO IIOXOJKE€ Ha OIl€paluio
MHAOEKCUPOBAHNIA, KOTOpOI?I MBI ITIOJIB30BAJINICh OO CUX IIOP. HOMHI/ITC, UTO Umciia B
CKOOKax H606H33T6J'ILHBI, TOorga KaK OIBOETOUME — 00s13aTeJIbHO.

[lepBoe umcio (mepern gBOETOUNEM) B OIEPALIN BBIPE3KM yYKa3bIBaeT IO3UINIO, C
KOTOPOJI BhIpe3Ka JOJDKHA HAUMHATHCS, & BTOPOE YMCIIO (ITOCIIe BOETOUNST) yKA3hI-
BaeT, I'7ie BhIpe3Ka JOJDKHA 3aKOHUUThHCI. Ecu mepBoe umciio He ykasaHo, Python
HaAuHET BBIPE3KY C Hauaja I10cjieJoBaTeIbHOCT. Ecy mponylieHo BTOpoe UICIIo,
Python sakoHuUMT BBIpe3Ky y KOHIa mocjemoBarenbHocTi. OOpaTnTe BHUMaHIUE,
YTO IOJIyUeHHast BbIpe3Ka OyIeT HauuHambvcs ¢ yKa3aHHOM HAaYaJIbHO IO3UIINI,
a 3aKaHvu6ambvca MPIMO Iepen YKa3aHHOM KOHEYHON ITO3MIMEN], T.€. HauaJlbHAd
1o3uuus OyJeT BKIIOUEHa B BHIPE3KY, a KOHeUHasl — HerT.

Taknm obpasom, shoplist[1:3] Bo3Bpalraer BEIpe3Ky U3 II0CIEIOBATEIBHOCTI,
HAUYMHAIOIIYIOCA ¢ MO3MLUM 1, BKJIOUAET IO3ULUIO 2, HO OCTaHABJIMBAETCA Ha
o3yuLMM 3, ¥ IIO3TOMY BO3BpAlLlAeT 6blpe3ky M3 OABYX 3JIEeMEHTOB. AHAJIOIMUHO,
shoplist[:] Bo3BpaliaeT KOINuio Bcell MOCaeq0BaTeIbHOCTI.

BblpeBKa MOKET OCYIIECTBIIATHCA M C OTPpULIATEJIBHBIMII 3HAUCHUAMIL. OTpI/[LIa-

12.5. IlocnmemoBaTeIbHOCTH
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TeJIbHBIE YJca 0003HAUAI0T IMO3ULIMIO ¢ KOHI[a IociIeoBaTeIbHoCT. Hanpumep,
shoplist[:-1] BepHET BRIpE3Ky M3 IIOCIEZOBATEIBLHOCTHY, VICKIIOUAIOIIYIO II0-
CJIEJTHUII 3JIEMEHT, HO COZIep KallyIo BCe OCTAIbHBIE.

Kpome Toro, MOXHO TakKe yKasaTh TPETUII apTyMeHT IJI BEIPe3KIL, KOTOPBIN Oy et
0003HaUaTh Uiz BBIPE3KN (II0 YMOJIYAHUIO IIIaT BBIPE3KU paBeH 1):

>>> shoplist = ['A6nokn', 'maHro', 'mopkoBb', '6GaHaHbl']
>>> shoplist[::1]

['a6nokn', 'maHro', 'mMopkoBb', '6GaHaHbl']

>>> shoplist[::2]

['a6nokn', 'mMOpKOBb']

>>> shoplist[::3]

['a6nokun', 'GaHaHbl']

>>> shoplist[::-1]

['6aHaHbl', 'MOpkoBb', 'mMaHro', 'a6noku']

O6paTtuTte BHMUMaHNE Ha TO, YTO KOTJA IIIar paBeH 2, MbI ITOJTyUaeM 3JIeMeHTHI, Ha-
xopdammecsa Ha nosuuugx 0, 2, ... Korga mar paBeH 3, MBI mostyyaeM 3JI€MeHTHI C
no3uinin 0, 3, ... 1 T.1.

[TompoOyTiTe pa3Hble KOMOMHAIUN ITAPAMETPOB BBIPE3KI, MICIIOIb3Y I MHTEPAKTUBHYIO 000JI0U-
Ky uHTeprperaTtopa Python, T.e. ero koMaHIHYIO CTPOKY, UTOOBI Cpasy BUAETH pe3yubrat. Ilo-
CJIe{OBATEJILHOCTY 3aMeuaTeJIbHbI TeM, UTO OHI JAl0T BO3MOXKHOCTb 00paIlaThCs K KOPTeXKaM,
CIIJMICKaM U CTPOKaM OJHUM M TeM e CIIocobom!

12.6 MHoXxecTBO

MHosxecTBa — 3TO HeynopﬂboueHHbte Ha6opm IIPOCTBIX 00BbekTOB. OHI HCOGXOIH/IMBI TOorama, Ko-
Toa IIpUCyTCTBUE 00bEKTa B Ha60pe Ba’KHEE ITOpsAAKa MIN TOTO, CKOJIBKO pa3 IaHHBIN 00BEKT
TaM BCTpEUAETCA.

Hcnonb3ysa MHOKeCTBA, MOKHO OCYIECTBJIATH IIPOBEPKY NPMHAIJIEKHOCTY, OIIPEAENdTh, IB-
JIgeTCd JIM JaHHOe MHOKECTBO IIOAMHOXECTBOM APYTOro MHOKECTBa, HAXOAUTD IlepeceueHns
MHO>XECTB U TaK Jajee.

>>> bri = set(['bpa3unua', 'Poccua’, 'UHana'l)
>>> 'WHpgua' in bri

True

>>> 'CIIA" in bri

False

>>> bric = bri.copy()
>>> bric.add('Kutan')
>>> bric.issuperset(bri)
True

(mpomoipKeHMe Ha CIeqYIOIIel CTpaHNIIE)
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(mpooikeHME ¢ IPEAbIAYILEN CTPAHMIIBI)

>>> bri.remove('Poccusa')
>>> pbri & bric # OR bri.intersection(bric)
{'Bpasunua', 'WHgua'}

Kak sTo paboTaer:

10T IIpMMEpP OOCTATOUHO HATJIIOE€H, TaK KaK JMCIIOJIb3YET OCHOBBI TEOPUV MHO-
KECTB M3 IIKOJIBPHOTO KypCa MaTEMATUKIL.

12.7 Ccbinku

Korga MbI co3maéM 0oObeKT U IIPUCBAMBAEM €0 IIepeMEeHHOI, TepeMeHHast TOJIBKO CCbLIaemcs
Ha 00BEKT, a He IIpefcTaBiseT cob6oit 3ToT 00beKT! To ecTh MMA IepeMeHHOI yKasbIBaeT Ha
Ty 4acTh IaMITV KOMIIBIOTEpa, TAe XPAaHUTCSI 00BeKT. ITO Ha3bIBAeTCS HMPUBSI3KOIM MMEHU K
O0OBEKTY.

OG6pIuHO BaM He ciegyeT 00 3TOM GeCIIOKOUTHCS, OTHAKO eCTh HEKOTOPBI HeOUeBUIHBIN 3¢-
dexT, 0 KOTOPOM HY>KHO IIOMHUTb:

ITpumep: (coxpanure kak reference.py)

print('MpocToe npucsausBaHue')
shoplist = ['a6nokn', 'maHro', 'mopkoBb', 'GaHaHbl']
mylist = shoplist # mylist - suwb ewé ogHO UMS, yKa3biBawlee Ha TOT Xe 00bEeKT!

del shoplist[0] # S cgenan nepByw MOKYrnKy, MNO3TOMYy yadassw €é uU3 crnucka

print('shoplist:', shoplist)

print('mylist:', mylist)

# 0bpaTuTe BHuMaHue, 4T10 M shoplist, u mylist BbIBOAAT OAWH U TOT X€ CHNCOK
# 6e3 nyHkTa "sa6s50k0", nogrBepxgas Tem cambiM, 4TO OHU YKa3blBalwT Ha OA4MH

# OOBLEKT.

print('KonupoBaHue npu MNoMoOWM MNOAHOW Bbipe3Ku')
mylist = shoplist[:] # co3gaém konuw nyTém MosIHON BbIPE3KU
del mylist[0] # ygasisem repBbiii 3/1€MEHT

print('shoplist:', shoplist)
print('mylist:', mylist)
# 06paTuTe BHMUMaHWE, YTO Ternepb CMUCKU Pa3HbIe

BreiBon;:
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$ python3 reference.py

lfpocToe npucBamBaHue

shoplist: ['maHro', 'mopkoBb', '6GaHaHbl']
mylist: ['maHro', 'mopkoBb', '6aHaHbl']
KonuposaHue npu rnomMowm MosHOW Bblipe3KU
shoplist: ['maHro', 'mopkoBb', '6GaHaHbl']
mylist: ['MopkoBb', '6GaHaHbl']

Kak sT0 paboraer:
Boapniag vacts O6’I)$ICH€HI/IH COJ:[Cp)KI/ITCH B KOMMCHTapI/IHX.

[TomHMTE, UTO €cIM BaM HY)KHO CHeJIaTh KOIIMIO CIIMCKA VIJIN ITOHOOHOII ITocieno-
BATEJIBHOCTH, JUIM APYTOTO CIO0KHOTO 00BEKTA (He TAKOTO IIPOCTOTO 060beKma, Kak
I[eJIoe YIICIIO), BaM CJIeyeT BOCIIOJIb30BaThCA Ollepanyeil BIpe3ku. Eciau BbI mpo-
CTO IIPMCBOMTE MMS IIepeMEeHHOI IPyroMy MMeHM, 006a OHM OyIyT ccburambvcs Ha
OJIVIH M TOT K€ O0BEKT, a 3TO MOKET IIPMBECTH K ITpoOJIeMaM, eCJIV BBl He OCTOPO3K-
HBL

12.8 Ewé o cTpokax

MBI yke meTaJpHO 00CYXIanm CTpOKM paHee. UTo e eIé MOXXHO O HUX y3HATh? UTO X, BBI
3HAJN, HAIIPJIMeED, UTO CTPOKM TAK)XKe SBJISIOTCS 00BEKTAMM ¥ MIMEIOT METOMbI, IIPY ITOMOLII
KOTOPBIX MOXXHO JeJIaTh IIPAKTUUECKN BCE: OT MPOBEPKY YaCTI CTPOKM IO YAAJIEHNS KPaeBbIX
po6eoB?

Bce cTpoku, ucmonp3yeMble BAMU B IIPOrpaMMaXx, SBJISIOTCI 00bekTaMu Kiacca Str. Hekoropsre
II0JIe3HbIe METObI 3TOTO KJIacca IPOIeMOHCTPUPOBAHBI Ha IpUMepe HIKe. YTOOBI ITOCMOTpPETh
BeCh CITIICOK MeTOHOB, BbImoIHUTEe help(str).

ITpumep: (coxpannre kak str_methods. py)

name = 'Swaroop' # 3T0 0OLEKT CTPOKU

if name.startswith('Swa'):
print('[a, cTpoka HauuHaeTcsa Ha "Swa"')

if 'a' in name:
print('[a, oHa cogepxuT cTpoky "a"')

if name.find('war') != -1:
print('[a, oHa cogepxuT cTpoky "war"')

delimiter = '_* '

(pomoKeHMe Ha CIENYIOLIEN CTPAHMLIE)
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(mpooikeHME ¢ IPEAbIAYILEN CTPAHMIIBI)

mylist = ['Bpa3wunua', 'Poccua', 'UHguna', 'Kutan']
print(delimiter.join(mylist))

BriBom:

$ python3 str_methods.py

Ja, cTpoka HauymHaeTcs Ha '"Swa"
Ja, oHa copepxuT cTpoky "a"

Ja, oHa cogepxuT cTpoky "war"
Bpasunua_*_Poccua_*_WHana_*_KuTtai

Kak sT0 paboraert:

3nmech MBI BUIMIM Cpa3y HECKOJIBKO METOIOB CTPOK B melicTBum. Meron startswith cayxut
IUISI TOTO, UTOOBI OIIpeeNsaiTh, HAaUMHAeTCs JI CTPOKa C HEKOTOPOII 3agaHHOIT rmoacTpoku. Ore-
partop in ucnosnb3yercs A1 IPOBEPKIU, ABIIETCS IV HEKOTOpas CTPOKa UaCThIO JAHHOM CTPOKIA.

Mertop find ncnionp3yeTcs a1 onpeaeaeHN MO3UINI JaHHOM IIOACTPOKM B cTpoke; Find Bos-
Bpallaer -1, eciiu oACTpOKa He oOHapykeHa. B kiacce Str takke MMeeTCss OTIMYHBIN METOT
st o6bequHeHus (jOin)® 2JIeMEeHTOB MMOCIEeNOBATENFHOCTH C YKA3AHHOI CTPOKOIL B KAUECTBE
pasmennTess MeXIy 3JeMeHTaMU, BO3BPAI[AOINil OOJIBIIYI0O CTPOKY, CTEHEPMPOBAHHYIO Ta-
KM 00pasom.

12.9 Pe3siome

MBI meTanpHO paccMOTpeIN pas3iIMyHble BCTPOEHHbIE CTPYKTYpbI JaHHbIX Python. 9tu crpyk-
TYpBI JAaHHBIX OyAyT KpailHe Ba)KHBI JJIS HAIIMCAHNS IIPOIPAMM CYLLIECTBEHHOTO pasMepa.

Teneps, KOT[1a MBI HAKOIIWJIN AOCTATOUHO 06a30BbIX 3HaHUIT 0 Python, manee mocmorpum, kKak
IIPOEKTMPOBATh U MICATh HACTOSIIYIO MporpaMmmy Ha Python.

% join — amerm. «06BeAMHATL» (npum.nepes.)
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Perienue 3amau

M&1 paccMoTpesnu pasiuHble YacTu A3bIKa Python, u rerreps mocMoTpum, Kak Bce 3T 4acTu pa-
O0Tal0T BMeCTe, IPOEKTHUPYS M COCTABJIAA IIPOrpaMMy, KoTopas dejlaem 4TO-To mosesHoe. Llean
COCTOUT B TOM, UTOOBI HAyUNMThCS IIMCATh CLIeHapuM Ha sf3bIKe Python camocrosTensHo.

13.1 3apaua

[lepen HamMu cTouT cienylollas 3anada: Cocmasumb npozpammy, Komopas co30aém pesepeHoie
KONUU 6cex HAUUX 6AXCHBIX Hatios.

Xors 3aaua 1 mpocra, MHGOpMAIN IBHO HETOCTATOUHO, YTOOBI IIPIUCTYIIATh K €€ PelIeHIIO.
Heo6xonyM HEeKOTOPBIIT JOIIOIHUTENbHBI aHanu3. Hanpumep, kak MbI BeIGepeM, kakue daii-
JIBI He0OXOAMMO KonupoBaTh? Kak ux xpaHuts? ' 0e MX XpaHUTH?

ITocie HafeKaIIero aHaIM3a MbI IPOEKTHPYEM Hallly IporpaMMy. MbI co31aéM CIIICOK, OIIN-

CBIBAIOIIVIII TO, KaK Hallla IIporpaMMa A0JDKHa paboTaTh. B MaHHOM ciydae s cO3[ajl CIIVICOK
TOTO, KaK s cebe IpecTaBisiio eé paboty. Koraa BeI mpoekTupyeTe IporpaMmy, y Bac MOKeT I10-
JYUYUTHCS APYTOI Pe3ysbTarT, IOCKOIbKY KaXKIbIN UeJIOBEK IIpeCcTaBisier cebe 3TO II0-CBOEMY,
TaK 4YTO 3TO B IOpPAAKe Bellel.

1.
2.

daiiIpl 1 KaTaIOrM, KOTOphle HEOOXOAMMO CKOMMPOBATh, COOMPAIOTCS B CIIVICOK.

PeSepBHbIe KOoImnM OOJIKHBI XPpAaHUTBCA B OCHOBHOM KaTaJIOT€ pe3€pBa.

. ®apl IOMELIAITCA B ZIp-apXUB.

HNmenem nud zip-apXmBa CIy>KIUT TeKylllasd qaTa U BpeMs.

. BYJICM JICITOJIB30BATh CTAHOAPTHYIO KOMAaHIY Zip, JIMEIOIYIOCA 110 YMOJIUAaHIIIO B JII000M

craugapraoM quctpubyruse GNU/Linux. [Tonp3oBarenn Windows MOTryT ycTaHOBUTE eé
co crpanuist mpoexkta GnuWin32 u mobaButs «C:\Program Files\GnuWin32\bin» k
CHCTeMHOII IepeMeHHOoI okpy:keHus PATH, aHaIOrmM4HO TOMY, KaK MBI 3TO 0esiaii I
camoit komaHb! «python». O6paTuTe BHNMaHIE, UTO AJI 9TOTO ITOAOIIET TF00ast KOMaH-
Ia apXMBaLlUU, eCJI Y Heé ecTh MHTepdeiic KOMaHIHOV CTPOKM, YTOOBI eif MOYKHO OBLIO
IepenaBaTh ApTyMeHTHI U3 HaIIero ClieHapus.
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13.2 Pewenue

Kak To1pKO0 IpOEKT mporpaMMsl 6osiee-MeHee YCTOSICSI, MOYKHO IIPUCTYIATh K HAIIMCAHMIO KO-
Ia, KOTOPBIII 11 OyIeT SIBIATHCS peanu3aruel Halllero perieHns.

Coxpanure xkak backup_ver1l.py:

import os
import time

# 1. Qalibl u Katasaoru, KoOTOpble HeobxoguMo CKOMNUPoBaTb, COOGUPAKTCS B CHNCOK.
source = ['"C:\\My Documents"', 'C:\\Code']

# 3ameTbTe, 4YTO A4/719 UMEH, cogepxaiumx npobesibl, HeobxoguMo MCrosib30BaTh

# [BOVIHbIE KaBblYKU BHYTPU CTPOKU.

# 2. Pe3epBHbie KOMUU [OJ/DKHbI XPaHWTbCS B OCHOBHOM KaTtasiore pel3epsa.
target_dir = 'E:\\Backup' # llogcTaBbTe Baw nyTh.

# 3. @alisibl nomewawTcs B Zip-apxXuB.
# 4. VimeHem g8 zip-apxvBa C/AYXUT Tekywas gara v Bpems.
target = target_dir + os.sep + time.strftime('%Y%m%d%H%M%S') + '.zip'

# 5. Wcnonb3yem komaHgy '"zip'" and nomeweHus @QarsioB B zip-apxuvB
zip_command = "zip -qr {0} {1}".format(target, ' '.join(source))

# 3anyckaem co3jgaHvie pe3epBHOV Konuu
if os.system(zip_command) ==

print('Pe3epBHaa kKonua ycnewHo co3fjaHa B', target)
else:

print('Co3gaHue pe3epBHO konuu HE YJANOCL')

BreiBon;:

$ python3 backup_verl.py
Pe3epBHasa konua ycnewHo co3gaHa B E:\\Backup\\20080702185040.zip

Tenepp HacTymaeT CTafAusa TECTUPOBAHUS, KOTJA MBI IIPOBEPsieM, IIPABIIBHO JIM paboTaeT HaIlla
nporpamma. Eciiu oHa paboTaer He Tak, KaK OKIIAJIOCh, HAM IMIPUOETCS 3aHATHCS €€ OTIIAIKOL
(meGarom)', T.e. ycTpaneHmem 6aros (OLIMGOK) B IpOrpamMMme.

Ecnn npuBenéHHas BhIllle IIporpaMMa y Bac He 3apaboTaert, gonuinte print (zip_command)
IpsAIMO Ilepes BBI3OBOM 0S.System u samycture nporpammy. Ilocie aroro ckonmpyiite BbI-

! debug - mpuMeHUTENBHO K KOMIIBIOTEPHBIM IIPOrpaMMaM 0603HauaeT OT1a/Ky (0GHapyKeHUe U yCTpaHeHe
o1MGOK, KOTOPBIE IIPU STOM IIPUHATO HA3BIBATH «bug», T.e. «KyK»). [lo Bcelt BUmmmMocTy, 310 OepéT CBOE HAUATIO
C Ipoleyphl M3TrHAHMSI HACEKOMBIX U3 cxeM Gosbiinx 9BM, xors camo moHsTme «bug» B cMBbICIe MaJeHbKOIL
HENCIIPaBHOCTY BCTpeuaeTcss U B Oojiee paHHEN JmMTepaType, HarpuMep, B 3anucax Tomaca Damcona 1878 roma.
(npum. nepes.)
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BeJEeHHYI0 KOMaHAy «zip_command» 1 BcTaBbTe €€ B KOMaHIHYIO CTPOKY, UTOOBI IIPOBEPUTH,
paboTaer i OHa KOppeKTHO cama 1o cebe. Ecim oHa He cpabaTsiBaer, IpoBepbTe CIPABKY I10
KOMaHJe «Zip», UTOObI BBISCHIUTH, B UéM MOJKeT ObITh mpobiiema. Eciim koMaHIa yCIeIrHo BblI-
IIOJTHSIETCA, IIPOBEPhTE, COBIAMAET JIM Ballla mporpamma Ha Python B Tounoctn ¢ mporpammoii,
IIpUBeOEHHON BbIIIIE.

Kaxk sTo paboTaer:
BbI 3ameTnuin, Kak MbI IIPEBPATIIIN HAII NPOeKm B KOO IIIar 3a IIIATOM.

MB&I ucriop30Bany MORyIu 0S u time, mpexBapuTeIbHO MMIIOPTUPOBAB uX. [lanee
MBI yKasauu (aiiiIbl 1 KaTaJor I pe3epBHOTO KONMPOBAHNUS B CIIIICKE SOUrCe’.
KaTanor HasHaueHMd — 3TO KaTajor, B KOTOPOM MBI COXpaHsIeM BCe pe3epBHBIE KO-
MU, ¥ OH yKasbIBaeTcd B IepeMeHHoI target_dir. Mmenem zip-apxmuBa, KOTO-
PRI MBI co3maéM, OyJeT TeKyllas fata 1 BpeMs, KOTOpble TeHepUPYIOTCS IpU I10-
Mo pyukuyuu time.strftime( ). Y mero 6yner pacivpenue . zip, v XpaHUTh-
cq oH OypmeT B Karaynore target_dir.

O6paruTe BHNMaHMe Ha yIIOTpebieHNe IEpeMEHHOIT 0S . SEP — OHA COAEPIKUT pas-
OeJuTeIb YT JIT KOHKPETHOJ OIepalliOHHON CICTeMBI, T.e. OH Oymer '/' B
GNU/Linux u Unix®’, '"\\"' B Windows u ':' B Mac OS. Vcnons3oBaHue 0S.Sep
BMECTO 3TMX CUMBOJIOB HaIpIMYyI0 JeJaeT IIporpaMMy IIepeHOCUMOIL, ¥ OHA CMO-
KeT paboTaTh Ha BCeX 9TUX OIEPALVIOHHBIX CUCTEMaX.

dynkuusa time.strftime() npuHuMaer B kauecTBe apryMeHTa ¢popMaT BBIBOJA
BpeMeHN, HaIIpyMep, TaKoJf, Kak MBI yKasaJu B IIporpaMme Beiire. CumBoi popma-
Ta %Y Oynmer 3aMeléH rogoM u crosetrieM. CuMBOJI %M OyaeT 3aMelléH MecsaleM B
¢dopme uncna or 01 1o 12, u Tak ganee. [IoJTHBI CIIMCOK TAKMX CMBOJIOB ¢popMara
MOKHO HaWTH B cIipaBouHuKe 110 Python.

Vms koHeuHOTrO zip-(aiiia MbI cO3qaéM IMpY IOMOIIM OIlepaTopa, KOTOPBIIL coedu-
Hsem CTPOKM, T.e. 00BbeAMHACT ABE CTPOKM M BO3BpalliaeT HOBYI0. [lociie aTOoro Ml
co3aéM CTpoOKy zip_command, KoTopas COOepKUT KOMaHIy, KOTOPYI0 MbI HaMe-
peHbI BBITONMHUTD. [IpoBepuTsh, paboTaeT iy 3Ta KOMaHAa, MOKHO 3aIlyCTUB €€ OT-

IenbHO B KoMaHHOIT obosouke (Tepmmuan B GNU/Linux mim KOMaHgHAsS CTPOKa
DOS).

Komanpa z1ip, KOTOpYIO MBI MICIIOTIB3y€EM, IMEET HEKOTOpHIE ITapaMeTphl. IlapameTp
«-(» UCIIONb3yeTCs I YKa3aHUsl, UTO KOMaHa JOJbKHa cpaborats Tuxo’. [lapa-
MeTp «-» 0003HAYaeT, UTO KOMAHa apXUBALMI TOJUKHA paboTaTh PEKYPCUBHO’
IUIS KaTaJIOTOB, T.e. JOJDKHA BKJIIOUATh BCe IoAKaraioru u garusl. Ob6a mapaMer-
pa oO0BeMHEHBI U yKa3aHbl B KPaTKOI ¢opMe «-(r». 3a mapaMeTpaMu CiIegyeT

% source — aHaJl. «<MICTOUHUK» (npum.nepes.)

3 Tlox cmoBoM «Unix» 3/1€Ch IOAPasyMeBaIOTCS BCE ONEPALMOHHBIE CUCTEMBI, IIOCTPOEHHBIE 110 NPMHINIIAM
OC Unix, a He ToJIpKO 0Ha caMa 110 cebe. [IpuMepaMy TaKMX OIIEPAIIOHHBIX CUCTEM SIBIISIOTCSI BCe AUCTPUOYTUBEI
GNU/Linux, cemerictso OC *BSD, Android, Solaris u 1.1. (npum.nepes.)

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

3 recursive — aHa. «peKypCUBHO» (npum.nepes.)
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UM CO3[[aBaeMOro zip-apXMBa, 32 KOTOPBIM YKa3bIBaeTCs CIIVICOK (ailyioB 1 KaTa-
JIOTOB VIl P€3€PBHOT0 KONMPOBaHMA. MBI IpeBpalljaeM CIJICOK SOUICE B CTPOKY,
JICTIONIB3YS YK€ 3HAaKOMBIII HaM METOM jO1in.

3aTeM MBI, HaKOHELl, 6bINOTTHAeM KOMaHAy IpY oMol GyHKIMY 0S . System, Ko-
TOpas 3aIycKaeT KOMaHAy TaK, Kak OyATo OHa ObLIa 3aIylieHa 13 CUcmembl, T.e. U3
KoMaHaHO o6osoukn. OHa Bo3Bpaliaer 0, ecii KOMaH/a BBIITOJTHEHA YCIIEIIHO, B
IIPOTUBHOM CJIy4yae OHa BO3BpAIIaeT KO OLINOKIL.

B saBucumocTu ot BbIBOdA KOMaHObI, MbI II€HATA€EM COOTBETCTBYIOIIIEE COO6LLI€HI/IC
0 TOM, YCIIEITHBIM OBLIIO CO3OaHME€ PE3CPBHBIX KON UJIN HeT.

Bort 1 BCé, MBI cO31au CLieHapmil JJIs1 COXpaHeHUsI pe3epBHBIX KON HAIIINX BaX-
HBIX (aiiios!

3amMeuaHue Mg moiab3oBarenern Windows

BmecTo ympaBisioieil mociaegoBaTeIbHOCTU [JI OOpaTHOI HAKJIOHHON UepThl MOTYT NC-
[I0JIB30BATHCS «ChIpble»’ cTpoku. Hanpumep, moxkHo nucath «C:\\Documents» wim «r'C:\
Documents'». OmHako, He ncnoab3yiite « ' C:\Documents'», Tak Kak B 3TOM cJIyuae OKaKeT-
Cs1, YTO BBI IIbITa€TeCh IPMMEHUTH HEM3BECTHYIO YIIPABJIAIONIYIO I10CIeq0BaTeIbHOCTD \D.

Temneps, kKorga y Hac eCTh paboumii ClieHapUil pe3epBHOTO KOIMPOBAHNSI, MBI MOYKEM MCIIOJIb30-
BaTh ero I co3manms Konuii Hamnx ¢arnos. [Tonrp3zoBarensm GNU/Linux u Unix pekomeHTy-
eTcs CHeNaTh 3TOT IIPOTPAMMHBIN Gailyl UcnoTHUMbLM, UTOOBI MIMETh BO3MOKHOCTD 3aITyCKaTh
ero B J1r000e BpeMs 13 JTI000ro MecTa. ITO Ha3bIBAETCI OMEPAIIMOHHON (Ha30il UiIn pa3BEPTHI-
BaHHEM IIPOTrPaMMBL.

[IporpamMma, mpuBeREéHHAs BhILIe, pab0TaeT KOPPEKTHO, HO (0OBIUHO) ITOHAUATY IIPOTPaMMBbI He
paboTaloT Tak, Kak BbI TOro okumaere. [Ipo6aeMbl MOTYT BO3HUKATh BCJEACTBYE HEIIPABIUIb-
HOTO IIPOEKTVMPOBAHMUSA IIPOrPaMMBl, JONYIIeHN OIINOKM IIpu Habope IIPOrpaMMHOIO Koja I
T.1. B Takux ciryuasx NpuxogUTCs BO3BPAILATECS K CTaANM IIPOEKTUPOBAHII UV OTJIAKIA IIPO-
IpaMMBL.

13.3 BTopasa Bepcusa

[TepBas Bepcus Halrero ciieHapus pabortaer. Tem He MeHee, er0 MOXKHO YJIYUIIUTH TaK, YUTOOBI
ObLTI0 ya0o0Hee IMOJIb30BaThCI B ITIOBCEHEBHON paboTe. ITO HA3BIBAETCS CTAHVEN TTOMIEPIKKIU
IIpOrpaMMBl.

OnHo U3 yayuIlleHnit, IokasaBllleecs MHe II0JIe3HBIM, — 3TO JIYUIIINII MeXaHN3M MMeHOBaHUS
¢aityoB: 1CIIOIB30BaHNE 6peMeHU B KaUueCTBe MMeHU ¢aiijia, COXpPaHIIOIIErocs B KaTajor C Te-
Kylllell 1aTol B KaueCTBe MIMEHI, KOTOPBIN B CBOIO OYEepeab, PACIIOJIOXKEH B INIABHOM KaTajiore

® raw — aHen. «cbIpoit», «HeobpaboTaHHbI» (npum.nepes)
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IUI XpaHeHNs pe3epBHBIX Konuii. IlepBoe TOCTOMHCTBO 3TOIO COCTOUT B TOM, UTO KOIIMU Xpa-
HATCA B M€PaApXMYECKO CTPYKType, KOTOPOIL Jlerde yIpaBiaTh. Bropoe TOCTOMHCTBO — B TOM,
YTO IMeHa (ajiJIoB HAMHOTO Kopoue. TpeTbe JOCTOMHCTBO COCTONT B TOM, UTO II0 IMEHaM KaTta-
JIOTOB MO’KHO JIETKO OIIpeeJINTh, B KaKle JHY CO31aBAJIICh pe3epBHBIE KON, TaK KaK KaTaJlor
CO371aéTCA TOJIBKO B CJIydae pe3epBHOI'0 KOIMPOBAHNS JAaHHBIX B 3TOT JIE€Hb.

Coxpannre kak backup_ver2.py:

import os
import time

# 1. ®alinibl U KaTas0rn, KOTOpble HEOb6XOA4MMO CKOMMPOBAaTb, COOGUPATCS B CIUCOK.
source = ['"C:\\My Documents"', 'C:\\Code']

# 3ameTbTe, 4UTO A4/ UMEH, cogepxawmx npobesbl, HeobXo[uMo MCMo/Ib30BaTh

# [BOVIHbIE KaBblYKW BHYTPU CTPOKU.

# 2. Pe3epBHble KOnMuu [OJ/IKHbI XPaHWTbCA B OCHOBHOM KaTasiore pesepBa.
target_dir = 'E:\\Backup' # llogcTtaBbTe Baw nyThb.

# 3. @alinbl nomewawTcAa B zZip-apxXuB.

# 4. TeKkywasa gara C/yXuT UMeHeM rogKarasiora B OCHOBHOM KaTtasore
today = target_dir + os.sep + time.strftime('%Y%m%d')

# Tekylwee BpeMs CAYXUT UMeHeM zip-apxusa

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

# Co3paém karasior, ecsv ero eué Her

if not os.path.exists(today):
os.mkdir(today) # cosgaHue kartasiora
print('KaTtanor ycnewHo co3gaH', today)

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

# 5. Wcnonb3yem komaHgy '"zip'" ana nomeweHus @QarsioB B zip-apXxuvB
zip_command = "zip -qr {0} {1}".format(target, ' '.join(source))

# 3anyckaem co3jgaHue pe3epBHOV Konuu
if os.system(zip_command) ==

print('Pe3epBHaa Konua ycnewHo co3fjaHa B', target)
else:

print('Co3gaHue pe3epBHO konuu HE YJANOCL')

BriBopm:

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

(mpomoipkeHMe Ha CIeIYIOIIel CTpaHUIIE)
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(mpooikeHME ¢ IPEAbIAYILEN CTPAHMIIBI)

$ python3 backup_ver2.py
Pe3epBHasa konua ycnewHo co3faHa B E:\\Backup\\20080702\\202325.zip

Kak sTo paboTaer:

Bospirasg uacth mporpamMMbl OCTaNIach IpekHel. PasHuIia B TOM, YTO Tellepb MBI
IIpoBepsieM, CYLIeCTBYeT JIU KaTaJor C MMeHeM, COOTBETCTBYIOIIIeM TeKylLell gaTe,
BHYTpI/I TJIABHOTO KaTaJIora OJd XpaHeHI/I}I pesepBHbe KOH]/H7L HJ’[H 9TOr'o MbI IC-
nonb3yeM GyHKIMIO 0S . path.exists. Ecam oH He cyliecTByeT, MBI CO31aéM €ro
dbyuxumeit os.mkdir.

13.4 TpeTbs Bepcus

Bropas Bepcus yxe ymoOHee 1 paboTsI ¢ G0JIBIINM KOJINYECTBOM pe3epBHBIX Konuil. C apy-
roil CTOPOHBI, KOTJIa X MHOTO, CTAHOBUTCA TPYAHO OTJIMYNTD, KaKasd Konus aig yero. Hampu-
Mep, MBI MOIVIM BHECTY 3HAUNTEIbHBIE I3MEeHEHN B KaKyI0-TO IIPOrpaMMy I IIpe3eHTaluuio,
U Temepb XOTUM YKas3aTbh CyTh 3TUX M3MEHEHMII B MIMEeHH Zip-apXUBa. ITOTO JIETKO MOKHO J10-
CTMUb K0OaBIeHMEM II0JIb30BAaTEIHCKOTO KOMMEHTApUS K IMEHN Zip-apXmBa.

IMpumeuanue: Crenyromas mporpaMma He paboTaeT, TaK UTO He IIepeXMUBaliTe, IIPOCTO IPO-
CIeqyiiTe IO Hell, TaK KaK B Hell COMEPKUTCI YPOK.

Coxpanure xkak backup_ver3.py

import os
import time

# 1. ®aisibl U KaTasoru, KoTopble HEeObXoA4MMO CKOMUPOBAaTbL, COOUPAaKTCSA B CMUCOK.
source = ['"C:\\My Documents"', 'C:\\Code']

# 3ameTbTe, 4YTO 4719 UMEH, cofepxawmx npobesibl, HeobxoAuMo WC0/1b30BaTh

# [BOVIHbIe KaBblYKW BHYTPU CTPOKU.

# 2. Pe3epBHbie KOMUW [O/DKHbI XPaHWTbCS B OCHOBHOM KaTtaslore pel3epBsa.
target_dir = 'E:\\Backup' # llogcTaBbTe Baw nyTh.

# 3. @alisibl nomewawTcsa B Zip-apXuB.

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

# TeKylee BpeMs C/AYXUT VMeHeM Zip-apxuBa

now = time.strftime('%H%¥M%S')

(mponoKeHMe Ha CIIeMyIOLIE CTPAHULIE)
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(mpooikeHME ¢ IPEAbIAYILEN CTPAHMIIBI)

# 3anpawvBaeM KOMMEHTapuii osib3oBaTesisd A4/1 UMeHu ¢aria
comment = input('BBeguTte KomMmeHTapuin --> ')

if len(comment) == 0: # npoBepsem, BBEAEH /i1 KOMMEHTapui
target = today + os.sep + now + '.zip'
else:
target = today + os.sep + now + '_' +
comment.replace(' ', '_'") + '.zip'

# Co3gaém karasior, ecsiM ero eué Her

if not os.path.exists(today):
os.mkdir(today) # coszgaHue kaTtasiora
print('KaTtanor ycnewHo co3gaH', today)

# 5. Wcnonb3yem komaHgy '"zip'" Ana nomeweHus @QarisioB B zip-apXxuvB
zip_command = "zip -qr ".format(target, ' '.join(source))

# 3anyckaem co3jgaHue pe3epBHOV Konuu
if os.system(zip_command) == 0:

print('Pe3epBHaa kKonua ycnewHo co3gaHa B', target)
else:

print('Co3gaHvne pe3sepBHON Konuum HE YIANOCb')

BriBopm:

$ python3 backup_ver3.py

File "backup_ver3.py", line 25

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

SyntaxError: invalid syntax

Kak sTo (ue) paboraer:

9ma npoepamma He pabomaem! Python coobifaer 06 0GHAPYKEHNN OIIMOKM CUH-
TAKCICA, YTO O3HAYAET, UTO CLIEHAPUIT HE YIOBJIETBOPSIET CTPYKTYPE, KOTOPYIO O3KM-
naet yBuaets Python. Korga Python Beimaér coobiiteHue 06 orinbke, OH TaKxKe yKa-
3bIBaeT HAM Ha MeCTO OIINOKM. Tak YTO MBI HAUMHAaEeM 0MJyIa0Ky IPOrPAMMBI C 3TOI
CTPOKIL.

[Ipy BHMMATEIBHOM PacCMOTPEHNUI, MBI BUVIM, UTO OHA JIOTMYECKAs CTPOKa ObI-
Ja pasbura Ha ABe QU3MUECKUEe CTPOKY, HO MbI He YKa3ayl, uTo 9TU ABe (usu-
YyecKye CTPOKU SIBJISIOTCA uacThio omgHoit. Ha meire sxe Python mpocro o6Hapy»xmi
orepartop cjokeHUs (+) 6e3 COOTBETCTBYIOII[ETO OMepaH/a B TOIL jKe JIOTUUECKOI
CTPOKe, a II09TOMY He 3HAEeT, KaK MPOH0JIKaTh. [IOMHITE, YTO MBI MOKEM YKa3aTh,
YTO JIOTMUECKAst CTPOKA IIPOJOIDKAETCS Ha CIeqYIoIell (pr3muecKoil Py IIOMOLIN
00paTHO HAKJIOHHOJ UepThl B KOHIlE (pU3MUeCcKoil CTpoKK. BHecéM 31O mMcIpas-
JIeHUe B Hallly mporpamMmmy. Koppekums mporpamMmsl py 0GHAPYKEHNN OLUNOOK 1

13.4. Tpetss Bepcus 104




A Byte of Python (Russian), Bepcusa 2.02

Ha3bIBAeTCS OTIIAIKOI .

13.5 YeTBépTasa sepcus

Coxpannre kak backup_ver4.py

import os
import time

# 1. dal/iel M Kartaszaoru, KOTOpbIe H606XO,£{VIMO CKornpoBartb, CO6I/IpaIOTCFI B CIINCOK.

source = ['"C:\\My Documents"', 'C:\\Code']
# 3ameTbTe, 4UTO A4/ WUMEH, cogepxawmx rnpobesbl, Heo6Xo[uMo MCMO/b30BaTh
# [BOViHbIE KaBblYKW BHYTPU CTPOKU.

# 2. Pe3epBHble KONUW [AO/KHbI XPaHUTbCS B OCHOBHOM KaTaslore pes3epsa.
target_dir = 'E:\\Backup' # llogcTaBbTe Baw nyTh.

# 3. @alibl rnomewanTcsa B zip-apXus.

# 4. TeKywas garta C/AYXUT MMeHeM nogkatasiora B OCHOBHOM KaTasore
today = target_dir + os.sep + time.strftime('%Y%m%d')

# TeKywee BpeMsi C/AYXUT vMeHeM z1p-apxuBa

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

# 3anpawvBaeM KOMMEHTapui rosib3oBaTesisd A4/15 UMeHu ¢aria
comment = input('BBeguTe KommMeHTapuin --> ")

if len(comment) == 0: # npoBepsemMm, BBEeLEH /N KOMMEHTAapui
target = today + os.sep + now + '.zip'
else:
target = today + os.sep + now + '_' + \
comment.replace(' ', '_') + '.zip'

# Co3pgaém karasior, ecsiu ero eué Her

if not os.path.exists(today):
os.mkdir(today) # cozgaHue kartasora
print('KaTtanor ycnewHo co3gaH', today)

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

# 3anyckaem co3gaHue pe3epBHOV Konuu
if os.system(zip_command) ==

print('Pe3epBHasa Konusa ycrnewHo co3gaHa B', target)
else:

print('Co3gaHne pe3epBHON Konuum HE YIANOCb')

7 bug fixing — ycTpaHeHMe «6aroB», UCTIPaBIEHME OMIUOOK (npum.nepes)
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BreiBon;:

$ python3 backup_ver4.py

BBeauTte KoMMeHTapuii --> added new examples

Pe3epBHas Konusa ycnewHo co3gaHa B E:\Backup\20080702\202836_added_new_
—examples.zip

$ python3 backup_ver4.py
BBeguTte KOMMeHTapuii -->
Pe3epBHaa Konusa ycnewHo co3gaHa B E:\Backup\20080702\202839.zip

Kaxk sTo paboTaer:

Teneps aTa mporpamma paboraet! [[aBajiTe IPOCMOTPIM BCe YIIyUIlIeHUs, CeIaH-
Hble HaMI JJI Bepcui 3. MBI 3amipaliBaeM M0JIb30BaTeIbCKIIT KOMMEHTapUIL TPy
romoum GpyHKUMHU input, a 3aTreM mmpoBepsieM, BBEJ JIU I10JIb30BATEb UTO-JIN00,
oIpenesisa AIVHY BBeXEHHOI cTpoku ¢pyHKumeit len. Ecin moiap3oBaress mpocTo
Haka1 ENTER, He BBO/IsSI HUKAKOTO TeKCTa (MOKeT ObITh, 3TO OBLIO peryJspHoe Co-
3[1aHIEe Pe3epBHOI KOIIMY, MM HUKAKUX OCOOBIX M3MEeHEHNIT BHECEHO He ObLIO),
MBI IIPOJOJIKAaeM TaK ke, KaK JesIayii IO CUX II0op.

Ecnn sxe koMMeHTapuil ObLT BBeEH, OH NOOABJIIeTCS K MMEHMU Zip-apXyBa Iepef
pacupenueM . zip. O6parnute BHUMaHMeE, UTO MBI 3aMeHsSIeM IIpOOesIbl B KOMMEH-
TapuUy MOAUEPKMUBAHNSIMIL: YIIPABIATH ¢aiiamu 6e3 Mpo6eoB B MIMeHaX HaMHOTO
Jerde.

13.6 [lononHunTenbHble yCcOBEPLIEHCTBOBAHUSA

YerBépTas Bepcus — BIIOJHE YAOBIETBOPUTEIBHBIN paboumii CleHapmil I GOJIBIINHCTBA
II0JIb30BaTelIel], OHAKO HeT IIpefesIoB coBepleHcTBa. Hampumep, B mporpaMMy MOXHO g00a-
BUTB YPOBEHB N00poOHOCMU® BBIBOJA, YTOOBI IIPYU YKA3aHUN ITapaMeTpa « - V» OHA CTAaHOBUJIACH
OoJiee «pasrOBOPUMBOIL».

E11é oqHUM BO3MOXXHBIM yJIyullleHreM ObLiIa ObI BO3MOKHOCTH IepeIaBaTh CLIEHAPUIO APYTUE
¢daiIel 1 KaTaJoru NpsMo B KOMaHIHOI CTPOKe. ITU MMeHa MOKHO IIOJTyUaTh 13 CIICKA SYS .
argv u go6aBiATh K HAIlIEMY CIIMCKY SOUrce mpu nmomouiu Mmerona extend kiacca list.

HambGosee BakKHBIM YyCOBEpLIEHCTBOBaHMEM ObLIO OBl IIpeKpallleHUe MCIIOIb30BaHUI OS.
system mia co3gaHus apXUBOB, a IIpMMeHEHIe BMECTO Hero BCTpOeHHBIX MoayJeir zipfile
mnu tarfile. OHuU ABJIAIOTCSA YACTHIO CTAHJAPTHON OMOIMOTEKY, TOSTOMY BCETfa JOCTYIIHBI
IUIS1 MICTIONIb30BaHMS 0e3 3aBMCUMOCTY OT BHEIIIHEN IIPOTPaMMBI Zip Ha KOMIIBIOTEpe.

8 verbosity — anem. « MHOTOCTIOBHOCTB». [IpMMEHUTENTBHO K KOMIIBIOTEPHBIM IPOTpaMMaM 0603HAYAET CTENeHb
ToAPOGHOCTHI BBIBOAMMBIX IIPOIPAMMOIL COOOLIEHMIT, T.e. CTEIleHb «PasTOBOPUMBOCTI» IporpaMmel. Orcrona u
HasBaHIE 9TOro mapamerpa (npum.nepes)
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B npmBenéHHBIX IpUMepax MbI MICIIOJIB30BAIN CIIOCO0 ¢ 0S . System misa co3maHus pe3epBHBIX
KOIINII MICKJIIOUNUTEIBHO B ITeJarOrMUeCcKUX IeJIAX, YTOOBI IpuMep ObUI JOCTATOUHO IIPOCT I
ITOHMMAaHM JTI00BIM YUTaTeJIeM, HO JOCTaTOUHO peaJieH I TOTO, UTOOBI AeJIaTh YTO-TO I10JIe3-
Hoe€.

[TompoOyiTe HamyCaTh MATYI0 BEPCUIO C MCIIOJIb30BaHMeM Monys zipfile BMecTo BpI3OBa OS.
system.

13.7 Mpouecc paspaboTku nporpamMMHoro obecneue-
HUA

B nponecce co3manmda mporpaMMbl MBI IIPOIIUIN Yepe3 HeCKOIbKO CTaAUM. ITU CTaAUM MOKHO
CBECTU IIPMMEPHO B TaKOJ CIIMCOK:

Yro (AHanus)

Kax (IIpoexTupoBaHue)

Cosnanne (Peanmsars)

« TectupoBanue (TectupoBanue n OTnanka)
 Hcnonrs3zoBanue (PassépreiBanne u OnepupoBaHue)
« Ilopnmepsxka (YcoBepiieHCTBOBaHME)

IIpoureypa, KOTOPY0 MBI IIPOLIJIN IIPY HAIIVICAHUM CL€HAPWS CO3JaHNs pe3ePBHbBIX KON pe-
KOMeHAyeTca I Ay ApyTux nporpamMm: Ilposenure ananms u npoekTuposBaHne. Haunmnre pe-
alM3anmIo ¢ rnpocreiimieil Bepcun. IIporectupyiite n otagste eé. [lomonp3syiiTecs exo, YTOOBI
yOenuThes, UTO OHA paboTaeT, Kak okupanock. [locie aToro mobasinsiite a00ble HEOOXOMMBIE
bynrkuun, nosropaa uuki «Cosnanne-TecTupoBanue-Vcronp3oBaHMe» CTOIBKO pas, CKOIBKO
norpebyerca. I[lomanTe, [IporpaMMBbI BEIPAIIBAIOTCS, 2 HE CTPOSTCA.

13.8 Pesiome

MbI yBugenu, Kak co3gaBaTh CBOM COOCTBEHHBIE IporpamMmsbl/ciieHapun Ha Python, a taxxe
pasIuuHbIe CTaAUM HamcaHus nporpamm. Ha manHOM arame Bam Gy[ieT IT0JIe3HO CO30ATh CO0-
CTBEHHYIO IIPOIpPaMMy II0 TAKOMY pPeLeNTy, KaK MbI 3TO [eJaly B HaCTOSIIEN IJIaBe, UTOOBI
Jyullie IPUBBIKHYTH K Python, paBHO Kak 1 K pellreHNIo 3agay.

Hanee MpI 06Cy UM 00BEKTHO-OPMEHTIPOBAaHHOE IIPOrPaMMIIPOBaHIIE.
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OO0 BEeKTHO-OpPHUEHTUPOBAHHOE
IIpOorpaMMUPOBAHUE

Jo cux mop HaIlIy IPOrpaMMBbI COCTOSIIN U3 PYHKIMIL, T.e. 6IOKOB BBIpayKeHNIT, KOTOpbIe MaHN-
IIyJIUPYIOT JaHHBIMI. OTO HAa3bIBAETCH NPoYyedypHO-OpUeHMUPOEAHHbIM CTUIIEM IIPOTPAMMIPO-
BaHMA. CyIIlecTByeT U APYroif CIIocod opraHmM3aluyl IporpaMM: 00beAVHATh JaHHbIEe 1 (PYHK-
I[IOHAJI BHYTPU HEKOEro 00beKTa. ITO Ha3bIBAECTCSI 00DeKMHO-0PUEHMUPOBAHHOT TIapaIUT MO
IIPOrpaMMMPOBaHNA. B G0IBIINHCTBE CllydaeB MOXKHO OTPaHNYNTHCS IIPOLIeAYPHBIM IIPOTPaM-
MMpOBaHMEM, a PV HAaNIMCAaHWUY OOJIBIIION IIPOrPaMMBI MV €CJIM pellleHye KOHKPeTHO 3aa-
4 TOTO TpeOyeT, MOXKHO IIEPEXONUTh K TEXHIKAM 00BEKTHO-OPMEHTUPOBAHHOTO IIPOIPaMMI-
poBaHMA.

L[Ba OCHOBHBIX aCIIEKTa 06’beKTHO-OpI/IeHTI/Ip0BaHHOI‘O IIporpaMMMpOBaHMA — KJIACChl N 00b-
exThbl. Kmacc COBJIaéT HOBBII mun, a 00'BEKTHI IBJIAIOTCI IK3eMniIApamu Kiaacca. AHB.JIOI‘I/ILIHO,
KOTrga MbI TOBOPUIM O «IIEPEMEHHDBIX TUIIA int », 9TO O3HAYAE€T, UTO IIEPEMEHHBIE, KOTOPBIE Xpa-
HAT HEJIOUMICIIEHHbIC 3HAUEHIII, ABIAIOTCA 3K3E€EMILIApaMU (O6’I)€KTaMI/I) Kiacca int.

3ameuaHue JJIsT IIPOTPaMMUCTOB Ha CTATUYE€CKUX SI3BIKAX

O6parute BHMMaHIE, UTO JaKe I(eJIble UMCIA PAacCMaTPUBAIOTCI KaK 00BeKTHI (Kiaacca int),
B ommune ot C++ u Java (mo Bepcmm 1.5), re 1esble ymcia SBIAIOTCI npummtuBamn. Cu.
help(int) s Gosee meTasbHOTO OMMCAaHUS 3TOrO Kiacca. [Iporpammuctel Ha C# u Java 1.5
MOTYT 3aMETUTH CXOMCTBO C KOHLIEIIIUEN YNAKOBKU U PACNAKOGKU'.

OOBEKTBI MOTYT XpaHUTh AaHHBIE B OOBIUHBIX II€PEMEHHBIX, KOTOPbIE NpuHaonexam oobeK-
ty. [lepeMeHHBIe, TpMHAJIEKAII[MIE 0OBEKTY MU KIACCY, Ha3bIBAIOT MOMIMHU. OOBEKTHI MOTYT
TakKe 00J1a1aTh PYHKIMOHAIOM, T.e. UMeTh QYHKUNN, npuHadsexaujue Kaaccy. Takne GpyHK-
LM IPMHSTO Ha3bIBATh METOMAMM KJacca. ITa TEpPMIHOJIOT S BasKHA, TaK KaK OHA IIOMOraeT
HaM OTJIMUATh He3aBMCUMBIe (PyHKUNN U IIepeMeHHbIe OT TeX, YTO IpMHAIJIeXaT KJIaccy MIN
00bexTy. Bcé BMecTe (1o 1 MeTO/bI) IPUHATO Ha3bIBATh aATPUOyTaMHU Kiacca.

ITona GpIBaroT ABYX TUITOB: OHIUI MOT'YT IIPMHAJIEKATDb KAKOOMY OTAECJIBHOMY 3K3€EMILIIADY 00B-
€KTa KJlaCCa MJIN BCEMY KJIACCY. OHy Ha3BIBAIOTCS II€EpEMEHHBIMU 3K3E€EMILIIApa I II€pEMEH-
HBIMM KJIaCCa COOTBETCTBEHHO.

! boxing and unboxing
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Kitacc cosmaérca ximroueBbIM c1oBoM C lass. ITonsa m MeTonbl Kiacca 3alllICHIBAIOTCA B OJIOKE
KOJIa C OTCTYIIOM.

14.1 self

Meroms! Kacca MMEIOT OJJHO OTJIMYME OT OOBIUHBIX PYHKIUI: OHY JOJDKHBI IMETh TOIIOJHMU-
TeJBbHO MM, J00aBJIsIeMOe K Haually CIcKa mapaMmeTpoB. OfHAKO, TP BbI30BE METOa HUKAKO-
ro 3HaUeHMs 3TOMY IIapaMeTpy IIPICBAaNBATh He HY)KHO — ero ykakeT Python. 9ta nepemenHnas
YKa3bIBaeT Ha caM O0OBEKT 3K3eMILIApa Kilacca, U [0 TPaJUINI OHa Ha3biBaercs Se L7

XoTs 3TOMY IIapaMeTpy MO>KHO JATh JII000€e MM, HACMOAMETbHO peKOMeH0Yemcs UCI0Ib30BATh
TOJIBKO M1 Se Lf; ucrosnb3oBaHue JII060r0 APYroro MMeHM He IpuBeTcTByeTcs. EcTh MHOTO H0-
CTOMHCTB MCIIOJIb30BaHMS CTAHJAPTHOIO MMEHM: BO-IIEPBBIX, JTI000II YeJIOBEK, IPOCMATPUBALO-
IIUIT BaIlly IIPOTPaMMYy, JIETKO Y3HAEeT €ro; BO-BTOPBIX, HEKOTOPBIE CIeIMaIN31poBaHHble MH-
TerpupoBaHHbIe cpefbl paspaborku (IDE) nsHauanpHO paccumMTaHbl Ha UcIonb3oBaHue se lf.

3amMme4yaHue ans mporpaMMucToB Ha C++, Java u C#

self B Python skBuBanenTHo ykasarento this B C++ u ccbuike this B Java u C#.

Br1, momxHO OBITH, yauBIsgeTech, Kak Python nmpucsanBaer sHauenme self n nmouemy Bam He
HY>KHO YKa3bIBaTh 3TO 3HAUEHIE caMOCTOATeIbHO. [lossicHuM aTo Ha mpumepe. [Ipeamonoxum,
y Hac ecTb Kjacc ¢ nMeHeM MyClass m sk3eMIUIIp 3TOro Kjacca ¢ uMeHeM myobject. Ilpu
BBI30BE MeTO/Ia 3TOro 00beKTa, Hapumep, «myobject.method(argl, arg2)», Python as-
TOMaTMUeCcKHU IpeBpaiiaet ato B «MyClass.method(myobject, argl, arg2)» - Barom u
coctout cMmbIcia se lf.

9T0 TaKXKe 03HAYAET, YTO CJIM KaKOI-I100 MeTOX He IIPUHIMAaeT apI'yMEeHTOB, Y HETo BCE paBHO
Oyner oquH aprymeHTt — se Lf.

14.2 Knaccobi

[Ipocrertimii Kjacc IoKasaH B ClieyIoleM IpumMepe (coxpaHute kak simplestclass.py).

class Person:
pass # [lycToi 6/10K

p = Person()
print(p)

BriBopm:

2 self - anan. «cam» (npum.nepes.)
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$ python3 simplestclass.py
<__main__.Person object at Ox019F85F0>

Kak sT0 paboraer:

Mgl co3maém HOBBIN KJIacc IpM IIOMOIIM omepaTopa Class um mmeHM Kiacca. 3a
9TUM CJIefyeT OJIOK BBIpaKeHMII, POpMUPYIOIIUX TeJo Kilacca. B jaHHOM ciydae
OJIOK Y Hac IIyCT, Ha UTO yKa3bIBaeT OIlepaTop Pass.

Hanee MbI co3aéM 00BEKT-9K3eMILIAP KJIacca, 3alIChIBasg MM KIacca co CKoOKa-
Mmu. (MbI y3HaeM GoJIbIIIe O peanu3ayuu B CIeAyoleM pasaede). g IpoBepKy Ml
BBIACHAEM TUII HepeMeHHOﬂ, IIpOCTO BBIBOOSA eé Ha 9KpaH. Tax mbI B OAMM, UTO Y
Hac eCTh 9K3eMILIIp Kiacca Person B Mmomyse __main__.

O6patuTe BHUMaHIe, UTO BEIBOAVMTCA TaKXKe M afpec B IaMITV KOMIIBIOTepa, I'ie
XpaHUTCA Ball oObekT. Ha Bamem KoMmbloTepe agpec OymeT APYTMM, TakK Kak
Python xpaHuT 00beKTHI TaM, I'ie MMeeTCss CBOOOTHOE MeCTO.

14.3 MeToabl 00bLEeKTOoB

Wrtak, MBI BBIACHIIIM YTO KJIACCHI/OOBEKTBI MOTYT MMETh METOJBI, IIPeICTaBJIAIOIIe CO0O0Il
byHKIMM, 32 MCKIIOUeHIeM JOIIOTHUTENbHOII IepeMeHHOII Se 1f. A Temeps maBaiiTe paccMOT-
pum npumep (coxpaunurte kak method. py).

class Person:
def sayHi(self):
print('MpueeT! Kak pgena?')

p = Person()
p.sayHi()

# OTOT KOPOTKWI MpUMEP MOXHO Takxe 3anucatb Kak Person().sayHi()

BreiBon;:

$ python3 method.py
MpuBeT! Kak pena?

Kak sT0 paboTaer:

3necy mbl Bugum self B geitctBum. O6paTure BHUMaHMe, YTO MeTOx SayHi He
IIpMHIMAeT IIapaMeTpPOB, HO TeM He MeHee, uMmeeT Se Lf B onpeneneHny QyHKIMIN.
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14.4 MeTon _ init_

Cy1iecTByeT MHOTO METOMOB, UTPAIOIINX CIIeIMAIbHYI0 posb B kiaccax Python. Ceituac mbr
YBUOUM 3HAUUTEJIBHOCTb MeToa __init_ .

Meron __init__ 3amyckaeTcs, KaK TOJIBKO OOBEKT Kilacca peanmsyercs. ITOT METOJ IoJIe3eH
IUIS1 OCYLLIECTBIIEHUSI Pa3HOTO poAa UHUUUATUZAYUY, HEOOXOIMMOII I JaHHOTrOo oObekTa. O6-
paTuTe BHUMaHNe Ha JBOMHBIe IOAUEPKMBAHNSA B Hayajle U B KOHIe IMEeHI.

ITpumep: (coxpaHure kak 0op_init.py)

class Person:
def _ init_ (self, name):
self.name = name

def say_hi(self):
print('MpuBeT! MeHsa 30BYyT', self.name)

p = Person('Swaroop')
p.say_hi()

# lpegblgyume 2 CTPOKU MOXHO
# Person('Swaroop').say _hi()

BriBopm:

$ python oop_init.py
MpuBeT! MeHA 30BYT Swaroop

Kaxk sTo paboTaer:

3mece MBI onpenenseM MeTon __init_ Tax, uTOOBI OH IpMHMMAI ITapaMeTp Name
(apsiny ¢ oobruabIM Se Lf). [lanee mbI co3gaém HOBoe mosie ¢ umeneMm name. O6-
paTuTe BHUMAaHIE, UTO 9TO B pasHble IlepeMeHHbIe, Ja)ke HeCMOTpPS Ha TO, UTO
oHu obe Ha3BaHBI Name. ITo He mpobiieMa, TaKk KaK TOUKa B BeIpakeHuu self.
name 0603HaYaeT, UTO CYLIECTBYyeT HEUTO C MMEHEM «Name», IBJISI0IIeecs YaCThIO
obbexTa «self», u mpyroe name — nmokanpHas nepemeHnHast. [IoCKOJIBKY MBI B SBHOM
BILJie YKa3bIBaeM, K KOTOPOMY MMEHM MbI oOpaljaeMcs, Iy TaHUI[bI HE BO3HIKHET.

Jlg co3maHMsa HOBOTO 9K3eMILIIpa P Kilacca Person MseI yKkaspIBaeM MM Kilacca,
I1ocJie KOTOPOTro — apryMeHTHI B CKoOkax: p = Person( 'Swaroop').

Meton __init__ MbI nmpm 5TOM He BBI3bIBaeM SIBHBIM 00pasoM. B atom u 3axiio-
yaeTcd cIlelyaibHas PoJIb JaHHOTO METOMA.

ITocne aToro MeI osyuyaeM BO3MOKHOCTD MICITOJIB30BATh IToJie Se Lf . name B Hammmx
MeTOMax, UTo U IIPOIEMOHCTPMPOBAHO B MeTone say_hi.

14.4. Meton __init__ 111




A Byte of Python (Russian), Bepcusa 2.02

14.5 lNMepemMeHHble Knacca n 06bekTa

OYyHKUMOHATIBHYIO YacTh KJIACCOB M OOBEKTOB (T.e. METOABI) MBI OOCYINIIN, Telleph [aBaiiTe
O3HAKOMMIMCS C YaCThIO JAaHHBIX. [JaHHBIE, T.e. IIOJIA, IBJISIOTCS He YeM MIHBIM, KaK OOBIYHBI-
MI IIepeMEeHHBbIMH, 3aKTIOUEHHbIMU B IIPOCTPAHCTBaX MMEH KJIACCOB M 0OBEKTOB. ITO 0O3HAYa-
€T, UTO UX MMeHa JeICTBUTENbHBI TOJIBKO B KOHTEKCTE STUX KIAcCOB WM 00beKTOB. OTCIona 1
Ha3BaHUE «KNPOCMPAHCME0 UMEH>.

CYI_LICCTBYCT OBa TUIIA NoJell: IIEPEMEHHBIE KJIaCCa U IIEPEMEHHBIE O6’beKTa, KOTOpHbIE€ pa3JIn-
YarwTCAd B 3aBIICMIMOCTU OT TOTO, HPUHanIEJfCum JIin ITI€peEMEHHAaA KJIacCy M OG’bCKTy COOTBET-
CTBEHHO.

ITepemennvie knacca pasgesseMbl — JOCTYII K HIM MOT'YT ITOJIy4aTh BCe 9K3eMILIAPBI 9TOrO KiIac-
ca. [lepeMeHHas Kjacca CyI[eCTByeT TOJIBKO OMHA, II09TOMY KOTAa JII00071 13 00BEKTOB M3Me-
HAeT IIepeMEeHHYIO0 KJIacca, 3TO M3MEeHeHe OTPA3UTCA 1 BO BCEX OCTAJIBHBIX 9K3€MIUIIPAX TOTO
e Kacca.

ITepemenHvie 06veKma MpUHAMIEKAT KAKIOMY OTIEIBHOMY 9K3eMILIIPY Kiacca. B aTom ciryuae
y KaXXIOT0 00'beKTa eCTh CBOSI COOCTBEHHAsI KOILVS I10JIS, T.€. He pasfesisieMast ¥ HUKOUM 00pa3oM
He CBASAHHAas C OPYTMMU TaKUMI K€ MOJSIMU B APYTUX SK3EMIUIAPAX. ITO JIETKO MOHATH Ha
npumepe (coxpaHute Kak objvar.py):

class Robot:
"!"''"MipegcTaBnisieT poboTa C UMEHEM.
# lMepemeHHas k/jacca, cogepxauass Ko/IM4ecTBO poboToB
population = 0

rr

def _ init_ (self, name):
"""MHnynannsaymsa faHHbIX .
self.name = name
print (' (UHMUnann3layms )" .format(self.name))

rr

# lMpu co3gaHun 3TOW /IMYHOCTU, POBOT f[obaB/iieTcH
# K repemeHHor 'population'
Robot.population += 1

def __del__ (self):
r Iﬂ yMleafO. rr
print("' yHudToxaetca! ', format(self.name))

Robot.population -= 1

if Robot.population == 0:
print("’ 6bin1 nocnegHum. ' . format(self.name))
else:
print('OcTanoch paboTawunux poboToB.'.format( \

(pomoJKeHMe Ha CIIENYIOLIE CTPAHMLIE)
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(mpooikeHME ¢ IPEAbIAYILEN CTPAHMIIBI)

Robot.population))

def sayHi(self):
""'"MpnuBeTcTBUE poborTa.
Jda, oHu aT10 moryT.'''

print('MpuBeTcTByD! MOM X035eBa Ha3blBaAWT MeHSA .. format(self.name))

def howMany():
""'BbiBOANT 4YUC/IEHHOCTb POOOTOB.
print('Y Hac po6oToB.'.format(Robot.population))

rri

howMany = staticmethod(howMany)

droidl = Robot('R2-D2")
droidl.sayHi()
Robot . howMany ()

droid2 = Robot('C-3P0")

droid2.sayHi()

Robot . howMany ()

print("\n3gecb pob6oTh MOryT npogenaTtb Kakyw-To paboTy.\n")
print("Po60Tbl 3aKOHUYMAM CBOW paboTy. [aBahTe YHUUTOXUM uX.")
del droidil

del droid2

Robot . howMany()

BreiBon;:

$ python3 objvar.py

(MHMynannsaumsa R2-D2)

MpuBeTcTBYlD! MOoM Xxo03deBa Ha3biBalwT MeHA R2-D2.
Y Hac 1 po6oTOoB.

(MHMynannsaumsa C-3P0)

MpuBeTcTBYl! MOM X03deBa Ha3bBalT mMeHA C-3PO.
Y Hac 2 po6oToB.

34ecb pob6oThl MOryT MpoAenaTh Kakyl-To paboTy.
PO60TbH 3aKOHYMNN CBOKW PaboTy. [aBaiTe YHUUTOXUM WX.

R2-D2 yHuuyTOXaetTcsa!
OcTanocb 1 paboTawwmx pobOTOB.

(mponosrKeHMe Ha CIIeIYIOLIE CTPAHULIE)
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(mpooikeHME ¢ IPEAbIAYILEN CTPAHMIIBI)

C-3P0 yHMuYTOXaeTcsa!
C-3P0 6bin nocnegHum.
Y Hac O po6oTOB.

Kak sT0 paboTraert:

9TO AIMHHBIN IPUMeP, HO OH IIOMOTaeT IIPOIeMOHCTPYPOBATh IPUPOTY IepeMeH-
HBIX KJlacca 1 00beKTa. 3meck population npuHamnexur kiaccy Robot, u moaro-
My SIBJISIETCSI ITlepeMeHHOIT Kiacca. [lepeMeHHass name mpuHAIIEKNT 00BEKTY (eit
IpUcBaMBaeTcss 3HaueHue Ipu rmomoiiu se 1f), u mosaTomy sBiseTCS IepeMeHHOI
00bEeKTA.

Takum o6pa3om, MbI oOpaliaemMcs K epeMeHHO Ki1acca population kak Robot.
population, a e self.population. K mepemeHnHoI1 ke 06beKTa Name BO Bcex
MeTO/Iax 9TOT0 00’beKTa MBI OOpaliaeMcs Ipu oMoy obo3HaueHns se Lf . name.
[TomuuUTE 06 3TOI IPOCTOIT pa3HUIE MEXAY IIepeMeHHbIMU Kitacca 1 06bekra. Tak-
)Ke IMeliTe B BUY, UTO IlepeMeHHas 00'beKTa C TeM jKe IMeHeM, UTO U IepeMeHHas
KJ1acca, cejaeT He[JOCTYITHO («CIIpSueT») mepeMeHHY0 Kiacca!

Merox howMany npuHaIIeXNT K1accy, a He 00BeKTy. ITO 03HAUaeT, YTO MBI MO-
’KeM OIIpefesnTh ero kKak c lassmethod mnm staticmethod, B 3aBucumocTn or
TOTO, HY’KHO JII HaM 3HaTb, B KaKOM KJacce Mbl Haxoaumcd. ITockonpky HaMm He
HYy’KHa Takas nHdopManms, Mbl Bocrosab3dyeMcs staticmethod.

Mgs1 Mmorau JOCTNYD TOI'O K€ CaMOTO, VICIIOJIb3yd NEKOPATOPHI :

@staticmethod

def howMany():
""'"BbiIBOANT 4YWUC/IEHHOCTb PO6OTOB.
print('Y Hac po6oToB. '.format(Robot.population))

rri

JlekopaTopbl MOXKHO CUMTATh HEKUM YIIPOIIEHHBIM CIIOCOOOM BBI30Ba IBHOTO OIleparopa, Kak
MBI BUJEJIN B 3TOM IIpUMeEpE.

[Iponabmromaiite, kKak Meron __ init_ wmcmonb3yercs M MHUIMAIN3ALNM 3K3eMILIIpA
Robot ¢ umenem. B atom Mmetonme MbI yBeTuumBaeM cuéTuuk population Ha 1, Tak kak go6as-
JseM elné ogHoro pobora. Taxke 3aMeTbTe, uTo 3HaueHUsA Se Lf.name Qs kaxgoro oobeKTa
CBOJL, UTO YKa3bIBaeT Ha IIPUPOIY IIepeMEeHHBIX 00BEKTa.

[TomHMTE, UTO K IEpeMEHHBIM ¥ METOJAM CaMOro o0beKTa HYKHO OOpalaThCs, IIOJIb3YSICh
TONBKO Se 1f. ITo Ha3pIBaeTCs 00CMynom K ampubyman.

B stom IIpMIMEPE MBI TaKXKE Ha6mo,uam/1 IIpMMEHEHNIE CTPOK JOKYMEHTA U NJId KJIaCCOB, paB-
HO KakK I OJjid MeTOOOB. Bo BpE€MA BBIIIOJTHEHNA MbI MOKEM 06pa1uaTbc;1 K CTPOKE NOKYMEHTALVINL
KJIacca npu nomouu «Robot.__doc__», a kK cTpoke JOKyMeHTaUM MeToAa — IIPY IOMOIIA
«Robot.sayHi.__doc__ ».

Hapsany c metogqoM ___init__, cyliecTByeT U Opyroii cuenuaibHbI MeTon _del_ , KoTopblit

14.5. IlepemeHHBIe Knacca ¥ 00bEKTA 114



http://www.ibm.com/developerworks/linux/library/l-cpdecor.html

A Byte of Python (Russian), Bepcusa 2.02

BBI3BIBAETCS TOT/[A, KOTAa 00BEKT cOOMpaeTcs yMepeTh, T.e. KOTAa OH OOJIbIIIe He MCIIOIb3yeTCs,
U 3aHMMaeMas UM IIaMATh BO3BpalllaeTcs OIepalIOHHOI ccTeMe JJI APYTroro MCIIOJIb30Ba-
Hu4. B aTOM MeToAe MBI IIPOCTO yMeHbIIaeM cuéTunk Robot . population na 1.

Meron __del__ 3amyckaeTcs JIMIIb TOTAA, KOITIa OOBEKT IIepecTaéT MCII0Ib30BaThCs, a II09TO-
My 3apaHee HEM3BECTHO, K020d IMEHHO 3TOT MOMEHT HacTyINUT. YTOOBI yBIIETH €r0 B JeICTBUN
SBHO, IPUAETCS BOCIIOIB30BaThCA orepaTopoM del, uTo MBI U CoeJIaay BBILIE.

IIpumeuanue mrs mporpammuctoB Ha C++/Java/C#

B Python Bce wiens! kiacca (BKIO4as JaHHbIE) ABIAIOTCI nyonuunvimu (public), a Bce MeTombI
— gupmyanvhoimu (virtual).

Hckrouenne: Ecin nmsa nmepeMeHHO HAUMHAETCS C 060UH020 NOOUEPKUSAHUS, KAK, HATIpUIMep,
__privatevar, Python nemaer sty nmepemMeHHy0 npuBaTHOII (private). [losToMy mpuHATO MM
7006011 IIepeMeHHOI, KOTopasi HOJDKHA JICIIOJIb30BAaThCsl TOJIBKO BHYTPU Kilacca WIIM OOBeKTa,
HauMHATh C IOUEPKMBAHNS; BCE )Ke OCTaJIbHbIE IMeHA SIBJISIOTCS IyOJIMYHBIMY, ¥ MOTYT HC-
II0JIb30BAThCS B APYTUX Kilaccax/o0bekTax. [JomHMTe, UTO 97O JTNM1h Tpaguius, n Python Bosce
He 00s13bIBaeT AeJIaTh MMEHHO TaK (KpoMe IBOITHOTO IOUEPKIBAHNS).

14.6 HacnepoBaHue

OpHO U3 IJIaBHBIX JOCTOMHCTB 0OBEKTHO-OPMEHTIPOBAHHOTO IIPOTPAMMIUPOBAHUS 3aKIIIOUA-
€TCs B MHOTOKPATHOM HCIIOJIb30BAaHUU OJTHOTO I TOTO K€ KOJa, ¥ OAUH 13 CIIOCOO0B 3TOTO
OOCTUYB — IIPU IIOMOIIM MeXaHM3Ma Hacredosanus. Jlerue Bcero mpeacTaBuTh cebe HacIeI0Ba-
HIE B BUJE OTHOILIEHNUsI MKy KilaccaMm Kak mun u noomun.

[IpemcTaBuM, YTO HaM HY>KHO HAIJICATh IIPOTPAMMY, KOTOpas OTCIEKMBaeT MHPOPMAIIIO O
IperofaBaTelaX U CTyAeHTax B KOJUIeIKe. Y HUX eCTh HeKOTOpble oOIlie XapaKTepUCTUKIL:
nMs, Bo3pacT u agpec. EcTh Takxke 1 crenuduyeckue XapaKTepUCTUKY, TaKye Kak 3apIUiara,
KypCBI M OTITYCK JUI ITpeIIoiaBaTeliel], a TaKKe OI[eHKN U OIUIaTa 3a 00y4eHMe I CTYIEeHTOB.

MosxHO co3paTh I HUX He3aBUCUMBIE KJIAcChl M paboTaTh C HUMU, HO TOTZA JOOaBiIeHUe
KaKoJ-1100 HOBOJ 00Ilell XapaKTepUCTUKM ITOTpeOyeT MoOaBieHNsA e€é K KaKIOMY U3 3TUX
HEe3aBJCYMBIX KJIaCCOB B OTHEJIbHOCTH, YTO JeJIaeT IIPOTpaMMy HEIIOBOPOTJIMBOIL.

Jlyurme co3pmarh o0mii kiacc ¢ nmeHeM SchoolMember, a 3atem caenaTh Tak, YTOOBI KIACChI
IperiofaBaTeliss ¥ CTYA€HTa HACled068aI ITOT KIACC, T.€. UTOObI OHI CTAJIM IIOATUIIAMI 3TOTO
Tuma (Kjiacca), Iocje 4ero 1o06aBuUTh JI00ble crienudnueckie XapakKTepUCTUKI K 9TUM ITOATH-
IaM.

Y Takoro mopgxopma ecTb MHOXKECTBO JOCTOMHCTB. Ecim MBI m06aBMM/M3MEHMM KaKyHO-IMO60
dyHkImMoHaNBHOCTh B SChoo LMember, sTo aBToMaTiuecku 0TOOpasUTCS U BO BCeX IMOATHUIIAX.
Hampumep, MBI MO3keM HOOABUTH HOBOE IIOJIe yIOCTOBEPEHNS IJI IpeIoaBaTelIell I CTyIeH-
TOB, IIPOCTO K00aBMB ero K kiraccy SchoolMember. C gpyroit cTopoHBI, M3MEeHEHNS B IIOATHUIIAX
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HUKaK He BJIMSIOT Ha qpyrue HoaTUIbL. E11é 0THO TOCTOMHCTBO COCTONUT B TOM, UTO OOpaIaTh-
¢ K 00BEKTy IperofaBaTeisa I CTyIeHTa MOKHO Kak K 00bekTy SchoolMember, uro Mmosxer
OBITH ITOJIE3HO B psifie CIy4yaeB, HAIIpUMep, IS ITOACUETa KOJMUEeCTBa UeJoBeK B Ikoie. Ko-
r7la IOATUII MOKeT OBITh ITOJICTABJIEH B JIIOOOM MecTe, Tfie OKIAAEeTCS POAUTENbCKUIL TUIL, T.€.
O00BEKT CUMTAETCS 9K3EMILIIPOM POAUTENHCKOIO KIacca, 3TO Ha3bIBaeTCs MOITHMMOPPU3MOM.

3ameTbTe TaKXe, YTO KO POOAMTEIBCKOIO Kjlacca UCnosib3yemcs MHO20KpamHo, i HET HCO6XO,T.U/I—
MOCTMU KOIIMIPOBATDH €TI0 BO BCE KJIACCHI, KaK IIPUIIIIOCH OBI B cIydyae JMCITIOJIb30BaHNIsA HE3aBUICU-
MBIX KJIaCCOB.

Kitacc SchoolMember B 3T0if cuTyaniy Ha3bIBaIOT 6A306bIM KIIACCOM VI Haokmaccom’. Kimacchr
Teacher u Student Ha3BIBAIOT NPOUIEOOHBIMU KITACCAMU VLI NOOKIACCAMU’ .

PaccmoTrpuM Temeps 9TOT puMep B BUJie IPOTpaMMBbI (COXpaHuTe Kak inherit. py).

class SchoolMember:

"!"'"MpegcTasnseT /moboro 4YesoBeka B lWkose. "'

def __init__ (self, name, age):
self.name = name
self.age = age
print('(Co3gaH SchoolMember: )'.format(self.name))

def tell(self):
"!"'BeiBECTU MHPOpMauymo. '’
print('Vma:" " BozpacT:" "' format(self.name, self.age), end=" ")

class Teacher(SchoolMember):
""'"MpegcTaBnsaet npenogasartesns. '’
def __init_ (self, name, age, salary):
SchoolMember.__init__ (self, name, age)
self.salary = salary
print('(Co3gaH Teacher: )'.format(self.name))

def tell(self):
SchoolMember . tell(self)
print('3apnnata: " "' format(self.salary))

class Student(SchoolMember):
"!"'"MpegcTaBnsaer ctygeHra. ''!
def __init_ (self, name, age, marks):
SchoolMember.__init__ (self, name, age)
self.marks = marks
print('(Co3gaH Student: )'.format(self.name))

def tell(self):
SchoolMember . tell(self)

(ponosrKeHMe Ha CIIeIYIOLIE CTPAHILIE)

% Takxke «CyMepKIace», «pOAUTENbCKIUI KIace» (npum.nepes.)
* TaxsKe «cyOKIace», «Kilacc-HacTeTHIK (npum.nepes.)
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print('OueHku: " "' format(self.marks))

Teacher('Mrs. Shrividya', 40, 30000)
Student('Swaroop', 25, 75)

print() # nmeyaTtaeT MNycTyw CTPOKY

members = [t, s]
for member in members:
member.tell() # paboTaeT kKak 4/ npernogaBaTesisi, TakK W A1 CTyAeHTa

BriBopm:

$ python3 inherit.py

(Co3gaH SchoolMember: Mrs. Shrividya)
(Co3paH Teacher: Mrs. Shrividya)
(Co3gaH SchoolMember: Swaroop)
(Co3pgaH Student: Swaroop)

Umsa:"Mrs. Shrividya" Bo3pacT:"40" 3apnnaTta: "30000"
Umsa:"Swaroop" Bo3pacT:"25" OueHku: "75"

Kak sT0 paboraert:

UYUT0oObI BOCIIOIB30BAThCS HACIEJOBAHIEM, IIPY OIIpe/leIeHIN KIacca Mbl yKa3bIBa-
eM JMeHa ero 6a30BBIX KJIACCOB B BIIJie KOPTEXKa, CIEAYIOIEro Cpasy 3a ero mme-
HeM. [Jasee Mbl BUOMM, UTO MeTOL __init_ 6a30Boro Kiacca BHI3bIBAETCH IBHO
pu oMoy repemeHHoI Se Lf, uTo6bI MHNIMATN3UPOBATh YaCcTh 00BEKTA, OTHO-
CALIYIOCS K 0a30BOMY KilacCy. 9TO OUeHb Ba)KHO 3aIIOMHUTD: IIOCKOJIBKY MBI OIIpe-
nenseMm Meton __init_ B mopgkiaccax Teacher u Student, Python He Bei3bIBaeT
KOHCTPYKTOp 6a3oBoro kiacca SchoolMember aBromaTuueckn — ero He06X0UMO
BBI3bIBATb CAMOCTOSTEIBHO B IBHOM BUJIE.

Hanporns, ecin Mbl He onpeennm MeTon __init_ B mogkimacce, Python BeizoBer
KOHCTPYKTOp 6a30BOr0 KjIacca aBTOMAaTUUECKIA.

3mech )Ke MBI BUAVMM, KaK MOKHO BBI3BIBATh METObI 6a30BOTr0O Kilacca, IIpeaBapssi
3aIuch UMEHI MeTO/Ia MIMeHeM KJIacca, a 3aTeM IlepeiaBasd IlepeMeHHYo0 se LT Bme-
CTe C APYTUMU apTryMeHTaMI.

Obpatute BHUMaHIe, UTO Ipu BbI3oBe Merona tell u3 kmacca SchoolMember
sk3eMIUIpbl Teacher wmiam Student MOXXKHO WCIIONB30BATh KaK 3K3eMILISIPBI
SchoolMember.

3aMeThTe TakxXe, uTo BhI3bIBaercd Meton tell u3 monkiacca, a He meton tell us
kiacca SchoolMember. 9To MoXHO OHATH ciexyromuM obpaszom: Python ecezoa
HauIHaeT IIOVICK METOIOB B CAMOM KJIacce, UTO OH Y JeJlaeT B JaHHOM cirydae. Ecian
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K€ OH He HaXOQUT MeTOMa, OH HauMHaeT MCKAaTh METOMABI, IIPMHAIeXalue 6a3o-
BBIM KJIacCaM II0 ouepenn, B IOPSIJKe, B KOTOPOM OHMU II€PEUNCI€HbI B KOPTeXe PN
oIpeneseHUN Kiacca.

3ameuaHUe II0 TEPMITHOJIOTUN: €CJIN IIPM HACJIE€OOBaHMN II€EPEUNICTIEHO Oosee on-
HOro KjiaccCa, 3TO Ha3bIBAa€TCA MHOMECMBEHHbIM HACTIe008AHUEM.

[Tapametp end ucnonp3yercs B Mmetone tell() mus Toro, uToObI HOBasI CTPOKA Ha-
YIHaJIACh uepes mpobe mociie BbI3oBa print ().

14.7 MeTaknaccol’

B o61mmpHoOI TeMe 00BeKTHO-OPMEHTUPOBAHHOTO IIPOrPaMMMPOBAHM CYIIIECTBYET eIlé MHOTO
BCET0, HO MBI JINIIIb CJIeTKa KOCHEMCSI HEKOTOPBIX KOHIIEIIINI, UTOOBI BBI IIPOCTO 3HAIM 00 UX
CYILLIeCTBOBaHMIL.

Touno Tak 7K€, KaK KJIaCChI MCITIOJIB3YIOTCA IJIA CO3OaHUA O6’I)€KTOB, MOZKHO JCIIOJIB30BaThb Me-
TaKJIaCChl OJId CO3daHMA KJIIaCCOB. Merakaccel CYILUECTBYIOT IJId M3MEHECHUSA NN ,IIO68.BJI€HI/IH
HOBOTO IIOBE€OEHVIA B KJIIACCBHI.

HaBaiiTe paccMoTpuM npumMep. JOmycTuM, MbI XOTUM ObITh YBEPEHBI, UTO MbI BCETa CO3aéM
JICKJIIOUMTEJIBHO 9K3eMILIIPHI ITOAKIAcCOB Ki1acca SChoo LlMember, i1 He co3gaéM 9K3eMILIIPBI
camoro kKiacca SchoolMember.

I[JISI OOCTIDKEHUS 9TOI LIeJIM MbI MO>KeM MCIIOJIb30BaTh KOHIIEIIIIMIO IO Ha3BaHUEM « a6CTpaKT-
Hble 0a30BbIe KJIACCHI». ITO O3HauaeT, UTO TaKOM KJlacc a6cmpaKmeH, T.e. IBJISIeTCS JINIIIb HEKOI
KOHIIeIIIel, He npe;[Ha?,HaquHoﬂ JJIA MICITOJIB3OBaHMA B KaUE€CTBE PEAJIBPHOI'O KJIacca.

MBbI MOkeM 0OBSIBUTH HAIII KJIACC KaK aOCTPaKTHBIN 0a30BBIN KIIACC TPV IIOMOIIY BCTPOEHHOTO
MeTakJiacca 1o nMeHu ABCMeta.

#l/usr/bin/env python
# Filename: inherit_abc.py

from abc import *

class SchoolMember (metaclass=ABCMeta):
"!"'"MpegcTasnseT /mb0oro 4yesioBeka B IKOJIE.
def _ _init_ (self, name, age):
self.name = name
self.age = age
print('(Co3gaH SchoolMember: )'.format(self.name))

rr

(mpomoipKeHMe Ha CIEAYIOLIE CTPaHMLIE)

> B OpPUTMHATBHOM BepPCUI KHITH 3TOT Haparpad HeBUIMM IS YNTaTeJel, TAK KaK HaXOANTCA B KOMMEHTapUI
¢ momeTKoi1 aBTopa «It is too sudden to introduce this concept here.», uro o3Hauaer «CiaMIIKOM HEOXUTAHHO
MpefcTaBIeHe 9TOI KOHLENINY 30eCh.» (npum.nepes.)
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@abstractmethod
def tell(self):
"!"'BeiBECTU MHGPOpMauymwo. '’
print('Uvs:"{0}" BospacT:"{1}"'.format(self.name, self.age), end=" ")

class Teacher(SchoolMember):
""'"MpegcTaBnset 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):
"!"'"MpegcTaBnsaer ctygeHra. '''
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('OueHkn: "{0:d}"'.format(self.marks))

Teacher('Mrs. Shrividya', 40, 30000)
Student('Swaroop', 25, 75)

w t
1]

#m = SchoolMember('abc', 10)
# 310 npuBefét K owmbke: "TypeError: Can't instantiate abstract class
# SchoolMember with abstract methods tell"

print() # newaTtaeTt nycTylw CTPOKY
members = [t, s]

for member in members:
member.tell() # paboraeT Kak [/ npenogaBaTesisi, Tak W 41 CTydeHTa

BriBon:

$ python3 inherit.py
(Co3pgaH SchoolMember: Mrs. Shrividya)
(Co3paH Teacher: Mrs. Shrividya)

(ponosrKeHMe Ha CIeqyIOLIEN CTPAHUILIE)
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(mpooikeHME ¢ IPEAbIAYILEN CTPAHMIIBI)

(Co3pgaH SchoolMember: Swaroop)
(Co3pgaH Student: Swaroop)

Umsa:"Mrs. Shrividya" BospacT:"40" 3apnnata: "30000"
Umsa: "Swaroop" Bo3pacT:"25" OueHku: "75"

Kaxk sTo paboTaer:

Mbr moxkeMm 00bsaBuUTh MeToq tell kiracca SchoolMember abcTpakTHBIM, U TaKUM 00pa3oM
aBTOMATMUECKM 3aIIpeTUM CO3/4aBaTh 9K3eMILIIpHI Kitacca Schoo lMember.

Tem He MeHee, MBI MOKeM paboTaTh ¢ 9k3eMIuIipamu Teacher u Student Tax, kak 6yaTo OHU
ak3eMILIApEI SChoolMember, mockoIpKy OHU ABIAIOTCA IOAKIACCAMIA.

14.8 Pe3iome

MBI u3yumnm pasanuHbIe aCIEeKTHI KJIAcCOB M OOBEKTOB, PaBHO KaK ¥ TEPMITHOJIOTHUIO,
CBA3aHHYI0 ¢ HuMMU. Mpl Takke yBUAENIM pdd ITOCTOMHCTB U «IIOJBOAHBIX KaMHeEI»
00BEKTHO-OPMEHTNPOBAHHOIO IporpaMmMmupoBanusa. Python — B BeIcOKOII cTeneHM 00BEKTHO-
OPMEHTUPOBAH, I03TOMY ITOHMMAaHIEe 3TUX IIPUHUUIIOB OU€Hb IIOMOKET BaM B JaJbHEMIIIEM.

Hanee MpI y3HaeM, Kak paboTaTh ¢ BBOZOM/BBIBOAOM I IIOJIyUaTh KOCTYI K ¢aruram B Python.
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BBOoO-BBIBO

PaHo mim mosgHO BO3HMKAIOT CUTyalMM, KOTJa IIporpaMMa JOJKHA B3aIMOJECTBOBATH C
nosib3oBartesieM. HarpuMep, nmpuHATh KaKyue-HIOYb NaHHBIE OT IIOJIb30BATENd, a 3aT€M BBI-
BeCTU pe3yJsbTaThl. [l 3TOro npuMeHsiorTcs pyHkuy input () m print() coorBeTcTBEeHHO.

[t BBIBOIA MOYKHO TaK)Ke MCITOIb30BATh PAa3JIMUHbIe MeTOAbI KiIacca Str (crpoka). K nmpumepy,
IIpM IIOMOIIM MeToda rjust MOKHO IOJYyYUTb CTPOKY, BEIpaBHEHHYIO IIO IIpaBOMY Kpalo K
ykasanHoit mmpuse. Cm. help(str) s 6osee mogpoOHOrO OMMCAHNAS.

E1é omHuM pacrnpocTpaHEHHBIM TUIIOM BBOJA/BBIBOMA sABIIsIeTCS padora ¢ daitmamu. Boamox-
HOCTb CO3O0aBaTh, UNTAThb U 3aIIVICBIBATH B (1)8.]71)'[1)1 SABJIIETCS KJII0UeBO AJII MHOTUX ITPpOrpaMM,
II03TOMY B HACTOSIIEN TJIaBE€ ¥ MBI PACCMOTPUM 3TOT ACHEKT.

15.1 BBopg oT nonb3oBaTens

Coxpannre 3Ty nmporpaMmy 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("[Aa, sTo nanuHapom")
else:
print("HeT, 3710 He nanuHgpom")

BriBopm:

$ python3 user_input.py
BBegnte TekKCcT: C€3Ip
HeT, 3To He nmanuHApom

(mpomoKeHNMe Ha CIIEQYIOLIE CTPAHMLIE)
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(mpooikeHME ¢ IPEAbIAYILEN CTPAHMIIBI)

$ python3 user_input.py
BBeante TeKCT: Majam
Ja, aTo nannHgpom

$ python3 user_input.py
BBeanTte TEeKCT: TOMoT
Ja, 3To nanvHapom

Kaxk sTo paboTaer:

Mpl mpuMeHsieM OIlepalMI0 BBIPE3KM [JIf IlepeBOpaulBaHMA TeKcTa. MBI yxe
BIJENN, KaK CO3MAIOTCA 6blPesKu U3 NocredosamesnvHocnell MPU IIOMOIINY KOAa
«seq[a:b]», raunnag c mosuuumu a go nosumuu b. Ho Beab MBI TakKe MOKeM yKa-
3aThb U TPETUI apTyMEeHT, OIIpeNeISI0IINIA uiaz, ¢ KOTOPBIM IIPOM3BOAMUTCS BhIpE3Ka.
ITo ymoTyaHMIO IIAr paBeH 1, IO3TOMY U BO3BpAILlaeTCs HEIIPePBIBHBIN (parMeHT
TEKCTa. YKa3aHNe OTPUIATeJIbHOTO I1ara, T.e. - 1 MpuBeaéT K BBIBOAY TeKCTa B 00-
paTHOM IIOpSJIKE.

dynkiuma input() nmpuHMMaeT CTPOKY B KauecTBe apryMeHTa M ITOKas3bIBaeT eé
II0JI30BATENI0. 3aTeM OHA JKAET, UTOObI II0JIb30BaTe b Habpasi UTo-H1OY b U Ha-
KaJ KJIaBUIIY BBoja. Kak TONBKO ITOJTB30BaTeNb 3TO caenan, GyHKIma input ()
BO3BpalllaeT BBeIEHHBIN II0JIb30BaTeJIEM TEKCT.

MBI cunTbpIBa€éM 3TOT TEKCT M BBICTpPAIBa€M €r0 B 06paTH0M nopanke. Ecan ne-
PEBEPHYTHIN U UCXOMHBIN TEKCT OOVHAKOBDI, 3HAUNT BBEIEHHDIN TEKCT ABJIAETCI
HaJIMHIPOMOM.

HOMaHIHee 3agaHue

ITposepka, aBigeTCd JIM TEKCT MUIMHIPOMOM OOJDKHA TaKKe UTHOPMPOBATh 3HAKM ITYHKTya-
1, Ipobenbl u peructp 6yks. Hanpumep, «A posa ymnana Ha jany Asopa» TakXe SBJISETCSI
MMaJIMHIPOMOM, HO Hallla TeKyIl[as IIporpaMMa Tak He cuuraet. [lonpo0yiiTe yaydmmTs eé Tax,

4TOOBI OHA pacito3Haja 3TOT IMAJIMHAPOM.

IMomckaska: (He yuTaiTe)

BOCI'IOJIBSYf/ITCCI) KOpTEXEM (CHI/ICOK 6CexX 3HAKOB ITYHKTyallIlI MO>KHO HalTU 3JI€CB), coepKa-
IIVIM BCE Sal'IpeIlIéHHbIe C/IMBOJIBI, "I IIPMIMEHNUTE TECT Ha IIPMHAOJIEKHOCTD, 4TOOBI 06Hapy-

. '“ ?“
KITh CMBOJIBI, ITOJIeKale yaaneHuio, T.e. forbidden = (,!%, ,,?%, ..., ..

3

).

15.1. BBog oT mmombp30BaTes
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15.2 dannbl

OTKpBIBaTh U UCIIOIH30BATh (aylyIbl AJIS UTEHMS MU 3allJICY MOKHO ITyTEM CO3IaHNI 00beKTa
xiacca file, a unrars/3annceIBaTh B (paiin — mpy momoly ero MeTonoB read, readline uun
write coorBeTcTBeHHO. BO3MOXHOCTD UNMTATh MM 3aMMCHIBATEH B (ailyl 3aBUCUT OT PeXNMa,
YKa3aHHOTO IIpM OTKpBITUM ¢aiina. Ilo okoHuaHum paboTsl ¢ $ailyioM, Hy>KHO BbI3BaTh METOT
close’, uto6s! ykasars Python, uro ¢arir Gosbliie He UCIIOIB3YETCHL.

ITpumep: (coxpanure kak using_file.py)

poem = "''\

MporpamMmupoBaTb Beceno.

Ecnm paboTa CKy4Ha,

UTobbl npuaaTtb €l BEeCEénbli TOH -
ncnonb3yin Python!

f = open('poem.txt', 'w') # oTkpbiBaem gna 3anvcu (writing)
f.write(poem) # 3anuceiBaem TeKCT B ¢aiis
f.close() # 3akpbiBaem ¢aiin

f = open('poem.txt') # ecsim He yka3zaH pexum, [0 YMOJ/IHaHWK rnogpa3ymeBaeTcs
# pexum 4yteHms ('r'eading)
while True:
line = f.readline()
if len(line) == 0: # HyneBas ag/MHa obo3Ha4aeT KoHel ¢aiina (EOF)
break
print(line, end="")

f.close() # 3akpbiBaem ¢ais

BriBopm:

$ python3 using_file.py

MporpamMmnpoBaTb Beceno.

Ecnn paboTa CKy4Ha,

UTobbl npugaTtb el BeCEnblii TOH -
ncnonb3yn Python!

Kaxk sTo paboTaer:

CriepBa MBI OTKpBIBaeM (harir mpu IMOMOIIM BCTPOEHHOI GYyHKUMI OPen ¢ yKasa-
HIEeM UMeHU dailia U peXnuMa, B KOTOPOM MbI XOTIM €ro OTKPBITh. PeXxum Mosker
ObITh g utenus (' r'), samucn ('w') wnm mo6asmennus ('a')’. MoKHO TakKe yKa-
3aTh, B KAKOM BUJ€ MbI Oy/ieM CUMTBHIBATh, 3aIIMICHIBATh WM NOOABIATH JaHHBIE:

! close — anen. «3akpbiBaTh» (npum.nepes)
? read, write u append cooTBeTcTBeHHO (npuMm.nepes.)
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B TekcToBoM ('t ') mm 6mHapaoM ('b'). Ha camom merne cyuiecTByeT MHOTO ApY-
rux pexxumoB, u help(open) mact Bam mx meranpHOe onucaHue. [lo ymomruanmio
open () oTkpsIBaeT ¢ailyl Kak TeKCT B peKMMe IJI UTEeHUS.

B Hairem mpuMepe MbI CHauaia OTKpbIBaeM ¢ailyl B peXXyMe 3aIiCy TeKCTa I JC-
mmosib3yeM MeTox Write ¢aioBoro o6wexTa miisd 3ammcu B (aii, mocie 4ero 3a-
KpbIBaeM (paits mpu rmomoiru c Lose.

[lasiee MBI OTKpBIBaeM TOT Ke caMblif Gaiir A1 uTeHus. B aToM ciryuae HEeT HY Kbl
YKa3bIBaTh PEKUM, TaK KaK PEKUM «UTEHISI TEKCTOBOTO ¢aiiia» IPUMEHIETCS 110
yMosuaHuIo. MbI cuuthiBaeM ¢aityi IocTpoyHo MeTomoM readline B rukie. ToT
METOJI BO3BpAlllaeT IIOJIHYIO CTPOKY, BKJIIOYas CMMBOJI IIepeBOfa CTPOKM B KOHIIE.
Korpma >xe oH Bo3BpaIljaeT MycTyo CTPOKY, 3TO O3HaUaeT, YTO MBI JOCTUIJIV KOHIIA
(arina, 1 MBI IpepbIBaeM LUKI ITpu oMol break.

ITo ymouanmio pyHKIms print () BBIBOONUT TEKCT, aBTOMATIUECKI JOOABIISSI CUM-
BOJI IlepeBojia CTPOKM B KOHIle. MBI ITOfjaBisieM 3TOT CUMBOJI, yKa3bIBasg end="",
IIOCKOJIBKY CTPOKM, CUMTaHHbIe 13 (aiia, u 6e3 TOro OKAaHUMBAKTCS CIIMBOJIOM
IepeBoa CTpoku. VM, HakoHel, MBI 3aKpbIBaeM ¢ail ¢ ToMoIbio C Lose.

Teneps mposepseM comepxumoe daiina poem. txt, yToObl yOequThcs, YTO IpO-
rpaMma JeJICTBUTEJIbHO 3aIlycaja TeKCT B HETo U CYMTala U3 HeTo.

15.3 Pickle

Python npenocrasiser craHAapTHBI MOLYJIb ¢ uMeHeM Pick le’, mpu momorm KoToporo Mox-
HO COXpaHATH T000¥ 00beKT Python B daitite, a 3aTemM usBIexkars ero o6paTHO. ITO HA3bIBAETCS
OmumenvHbIM XpaHeHeM 00beKTa.

ITpumep: (coxpanure xak pickling.py):

import pickle

# ums Qariia, B KOTOPOM Mbl COXPaHUM O6BLEKT
shoplistfile = 'shoplist.data'

# CMUCOK [OKYMNOK

shoplist = ['aA6nokn', 'maHro', 'MOpKOBb']

# 3anucb B ¢arn

f = open(shoplistfile, 'wb")
pickle.dump(shoplist, f) # nomewaem o0bvekT B ¢aiin
f.close()

del shoplist # yHu4yTOXaem nepemeHHyw shoplist

(mpomoipKeHMe Ha CIEAYIOIel CTPaHMLIE)

3 pickle - amen. «MapUMHOBATb», «CONUTHY (NpuM.nepes.)
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# CunTbiBAEM M3 XpaHUMLa

f = open(shoplistfile, 'rb')

storedlist = pickle.load(f) # 3arpyxaem 06bLeKT u3 Qaiisa
print(storedlist)

BreiBon;:

$ python3 pickling.py
['a6bnokun', 'maHro', 'mMOpKoBb']

Kak sT0 paboraert:

Yr0o0BI COXpaHNUTh 00BEKT B dariiie, HAM HYKHO CIIepBa OTKPBITH (ailil ¢ ITIOMOIIIBIO
open B pexxuMe 6uHapHoIT 3amucu ('wb '), mocie uero BbI3BaTh GYHKIMIO dump n3
monyis pickle. OtoT mpoitecc Ha3bIBaeTCs «KOHcepBarmei» («pickling»).

ITocme sToro MseI M3BiIeKaeM OOBEKT Ipu Imomoiu ¢yHkiunm load m3 Momyis
pickle, koTopas Bo3BpalaeT 00bEKT. ITOT MPOIiecC HAa3bIBAETCS «PacKOHCEpBa-
mmei» («unpickling»).

15.4 Pe3iome

M&1 06cynyy pasHble TUIIBI BBOJA/BBIBOMIA, & TaKxKe paboTy ¢ (ajizaMyl M UCIOJIb30BaHIMe MO-
oyna pickle.

[ajee MbI ITO3HAKOMIIMCS C KOHIIEIIIMEN MICKIIOUEHIAI.
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NcknroueHud

HckimoueHnsT BO3HMKAIOT TOTAA, KOTAA B IIPOTpaMMe BO3HUMKAeT HEKOTOPAs UCKTIOUUMENbHAS
curyarus. Hanpumep, k 4eMy IpUBEIET IIOIIBITKA UTEHNUS HeCylecTByolero ¢aira? Vnm ec-
nn ¢aita 6pLI CIyUaiHO yAaIéH, ToKa IporpamMma padorana? Takue cutyarun o6pabaTbIBaroOT-
Cs IIPM ITIOMOILY MCKIIFOUEHUIL.

9TO0 KacaeTcs U MPOrpaMM, COAEPsKaIIMX HeleICTBUTeIbHble KOMaHAbL. B aToMm ciayuae Python
OOQHUMAET PYKI U COOOIIaeT, UTO OOHAPY KU OLIHOKY.

16.1 OwnodKU

PaccmorpuM npocToii BeI30B pyHKImu print. Yro, eciu MpI ommboyHO HanumeM print kak
Print? O0paTure BHUMaHIe Ha 3arJIaBHYI0 OYKBY. B atom ciyuae Python noonumaem cunrax-
CUYECKYIO OIIOKY.

>>> Print('MpuBeT, Mup!")
Traceback (most recent call last):
File "<pyshell#0>", 1line 1, in <module>
Print('MpuseT, Mup!")
NameError: name 'Print' is not defined
>>> print('MpuBeT, Mup!')
MpuBeT, Mup!

O6parnute BHMMaHMe, UTO ObLTa IOAHATa ommOka NameError, a Takke yKa3aHO MeCTO, I'fie
ObL1a 0OHapyskeHa ornbka. Tak B JaHHOM cCilydae JeiiCTByeT 00pabomuux ouubox.

16.2 UcknoueHus

ITorrbrTaemcs cuntaTh YTO-1100 OT Mmosib3oBaTensd. Haxxmure Ctr1-D (mm Ctr 1+Z B Windows)
U IIOCMOTPUTE, UTO IIPOU3OMOET.

>>> s = input('BBeguTe 4YTO-HUOYAbL --> ')
BBeanTe 4TO-HMGYAbL -->

(mponoKeHMe Ha CIIeMyIOLIE CTPAHULIE)
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Traceback (most recent call last):
File "<pyshell#2>", 1line 1, in <module>
s = input('BBegute 4TO-HUOYAbL --> ')
EOFError: EOF when reading a line

Python moguumaer omm6ky ¢ nmernem EOFError, uro o3Havaer, UTo OH OOHAPYIKIJI CHMBOJI
KoHya gatina (KoTOpsIil BBoAUTCA npu romornu Ctr1-D) Tam, rae He OKUAAT.

16.3 O6paboTKka UCKIUEHU

OGpabaThIBaTh UCKIIYEHM MOKHO IpM oMoy omeparopa try. .except'. Ilpu stom Bce
OOBIUHbIE KOMaH[bI IIOMEIIAI0TC BHYTPD try-0yi0Ka, a Bce 0OpabOTUMKM MCKIIOUEHNI — B
except-0JI0K.

ITpumep: (coxpanure xak try_except.py)

try:

text = input('BBeguTte 4TO-HUOYAbL --> ')
except EOFError:

print('Hy 3a4dem Bbl cgenannm mMHe EOF?')
except KeyboardInterrupt:

print('Bbl OTMEHMUAM onepauunio. ')
else:

print('Bbl BBEMN ".format(text))

BriBon:

$ python3 try_except.py
BBeanTe 4TO-HUOYAbL --> # Haxwmnte ctrl-d
Hy 3adem Bbl cgenanum MHe EOF?

$ python3 try_except.py
BBegnTte 4TO-HMOYAbL --> # Haxmnte ctrl-c
Bbl oTMEeHWIN onepauuio.

$ python3 try_except.py
BBegnTe 4TO-HUOYAb --> 6€3 OWnboK
Bbl BBenu 6e3 owmbok

Kaxk sTo paboTaer:

3mecr MBI IIOMECTMJIM BCEe KOMaH[bI, KOTOpble MOTYT BBI3BaTh VCKIIIOUe-
HMs/0IIMOKY, BHYTPB OJI0Ka try, a 3aTeM moMecTmin oOpabOTUMKI COOTBETCTBY-

Y try — anen. «uprrarsca» (npum.nepes.)
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IOIMX OLIMOOK/MCKIOUeHnT B 0ok except. BeipaxkeHme except moxer 006-
pabaThIBaTh KaK OMMHOUHYI0 OLIMOKY WM MCKIOYEHMe, TaK M CIMCOK OIIN-
OOK/MCKITIOUeHNIT B cKoOKax. Eciu He ykazaHo MMs OLIMOKY MIJIM UCKITIOUEHNS, 00-
pabaTsIBaThCI OYOYT 6Ce OLIMOKM U MICKIIFOUEHUS.

[ToMHMTE, UTO AJIS KAXKIOTO BBIPAKEHUSI LIy MOJKHO OBITH XOTs ObI OJJHO COOTBETCTBYIOLIIEE
BhIpaskeHUe except. VHaue kakoit cMbIcs ObLI ObI B G10Ke try?

Ecin ommbxa mim ncKiIoyeHne He oOpadoraHo, OyneT BbI3BaH oOpabotuuk Python mo ymor-
YaHIIO, KOTOPBIII OCTAHABJIMBAET BBIIIOJIHEHNE IPOTPAMMBI ¥ BHIBOJUT Ha 9KpaH cOOOIIeHe
00 ornbKe. Boilie MbI y)ke BUAEIN 3TO B JEVICTBUML.

MoskHO TakKe [06aBUThH ITYHKT € LS€ K COOTBETCTBYOIIEeMY OJI0KY try. .except. 9ToT myHKT
OyZIeT BBIIIOJIHEH TOT/a, KOI/la MCKIIOUEHNIT He BO3SHUKAET.

B crenyroiieM npuMepe Mbl yBUAMM, KaK MOKHO ITIOJIyUUTh 00BEKT MCKITIOUEHII Ui JalbHell-
11eit paboThI C HUM.

16.4 Bbi3oB ucknueHus

VICKIIIOUeHe MOKHO NoJHsmb IpY IOMOLIM OIleparopa raise’, mepenas eMy uMs OLInG-
KIM/VICKIIIOUEHM, a TaKKe 00'beKT MICKIIOUEHN s, KOTOPBII HYKHO 6bl0pOCUMYD.

BrI3piBaeMad o1ImbKa VI MCKIIIOUEHILE OOJI>KHa OBITH KJ1aCCoOM, KOTOpI)II‘/'I IIpAMO MJIN HEIIPAMO
ABJIAETCA IIPOM3BOOHBIM OT KJIaCCa Exception.

ITpumep: (coxpanure kak raising.py)

class ShortInputException(Exception):
""'"Monb30oBaTe/IbCKU Kaacc UCK/Aw4YeHus . '''
def __init__ (self, length, atleast):
Exception.__init__ (self)
self.length = length
self.atleast = atleast

try:
text = input('BBeguTe 4TO-HUOYAL --> ')
if len(text) < 3:
raise ShortInputException(len(text), 3)
# 3necb MOXeT MpoucxoanTb 0b6b4YHas paboTa
except EOFError:
print('Hy 3auem Bbl cgenanu mHe EOF?')
except ShortInputException as ex:
print('ShortInputException: [AnuHa BBeLEHHOW CTPOKU -- ;o\
0XMaanocb, KakK MUHUMYM, ".format(ex.length, ex.atleast))

(mpomoipKeHMe Ha CIEAYIOIIE CTPaHMIIE)

? raise — aHa/T. «IIOXHUMATB> (npum.nepes.)
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else:
print('He O6b10 MCKAKYEHWUNA. ')

BriBom:

$ python3 raising.py
BBeanTe 4TO-HUOYAbL --> a
ShortInputException: [AnuHa BBeAEHHOW CTPOKU -- 1; 0XuAaNoCb, KaK MUHUMYM, 3

$ python3 raising.py
BBegnTe 4TO-HMOYAb --> abB
He 6bUI0 WUCK/IOYEHWIA.

Kak s3T0 paboTaer:

3mech MBI CO3TAéM HaIll COOCTBEHHBIN TUII MCKIUEHN. DTOT HOBBII TUII MCKIIIO-
ueHNs Ha3bpIBaeTca ShortInputException. OH cogep:xut aBa noud: length, xpa-
Hilllee AJIMHY BBeIE€HHOTO TeKCTa, 1 at least, ykaspIBarolliee, KaKyl0 MIHIMAJb-
HYIO [UIMHY TEKCTa OKMJajia IIporpaMMma.

B nynkre except Mbl ykassiBaeM Kiacc omnbku ShortInputException, koro-
pBIit GymeT COXpaHEH Kak® IepeMeHHas €X, ComepsKalias COOTBETCTBY IO 00b-
€KT OIIMOKM/MCKIIUeHNsI. DTO aHAJIOTMYHO ITapaMeTpaM U apryMeHTaM IIpI BbI-
30Be ¢QyHKIuN. BHyTpu aToro myHkra except Mbl mcrnosisdyeM mois length u
atleast 00bpeKTa UCKIIOYEHN OJI9 BHIBOOA HEOOXOMIMEBIX COOOIIIEeHIIT II0JIb30Ba-
TeJIIo.

16.5 Try .. Finally

[IpencraByM, UTO B IIpOrpaMMe IIPOMCXOONT uTeHue Qaiiia 1 HeoOXoaquMo yoequThes, UTO 00b-
eKT (aityia ObLT KOPPEKTHO 3aKPBIT U UTO He BO3HUKIIO HUKAKOTO UCKIUYEHNSI. ITOrO MOKHO
OOCTUYB C MpuMeHeHMeM Ooka finally.

Coxpannte kak finally.py:

import time

try:
f = open('poem.txt")
while True: # Haw O0G6bIYHBINI CMOCO6 4YUTaTb Qar/isl
line = f.readline()
if len(line) ==

(mpomoKkeHMe Ha CIIENYIOLIEN CTPAHMLIE)

% as — amen. «xak» (npum.nepes.)
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break
print(line, end='")
time.sleep(2) # lycTb NogoXaéT HEKOTOpPoOEe BpeMs
except KeyboardInterrupt:
print('!! Bbl oTMeHWnM 4yTeHue dalina. ')
finally:
f.close()
print('(OunucTka: 3akpbiTue o¢aiina)')

BriBopm:

$ python3 finally.py
MporpamMmmpoBaThb Beceso

Ecnun paboTa CKyuHa,

UTobbl npugaTtb €l BECENblii TOH -
I'l Bbl OTMEHWIN uTeHue odalina.
(OumncTka: 3akpbiTue ¢aina)

Kak sTo paboraer:

3meck MBI IPOM3BOAVIM OOBIUHBIE OIlEPALIY YTeHMs U3 (paiiyia, HO B JTaHHOM CIIy-
yae 00aBIsseM JBYXCEKYHIHBII COH ITOCJIe BBIBOJA KaXKIOI CTPOKY IIPY IIOMOIL
¢byukunu time. sleep, uroOsI IporpaMMa BIIIOJIHSIACH MeyIeHHO (Bexb Python
OYeHb OBICTP OT MPUPOAbI). Bo BpeMs BBINONIHEHNS IIPOrpaMMbI HaXMUTe Ctrl-c,
YTOOBI IIpepBaTh/OTMEHUTH BBIIIOJIHEHYE IIPOTPAMMBL.

[Iponabaromaiite, Kak Ipy 3TOM BbIgaércs nckiawoueHne KeyboardInterrupt, u
nporpamma BerxoguT. OgHaKo, Ipexae YeM IIporpaMMa BBINIET, BBIIIOTHAETCS
nyskT finally, n ¢aitoBsiit 00beKT OymeT Bcerga 3aKpbiT.

16.6 OnepaTop with

TunuuHO cXeMOIT SBJISETCS 3alpOC HEKOTOPOTO pecypca B Oi10Ke try ¢ mociaeayronmm ocBo-
OoxxmeHnem atoro pecypca B 6imoke finally. [{nsg Toro, 4ToOBI cenaTh 3TO Oojiee «UMCTO»,
cyiecTByer ormeparop With®:

Coxpannre kak using_with.py:

with open("poem.txt") as f:
for line in f:
print(line, end="")

* with — anen. «c» (npum.nepes.)
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Kaxk sTo paboTaer:

BriBoz mosmKeH OBITH TAKUM Ke, KaK U B IIpeabIayliieM npumMepe. PasHuiia auis B
TOM, YTO 3[IeCh MBI UCIIOIb3yeM (QYHKIMIO OpPen ¢ oreparopoMm wWith — atum MbI
OCTaBJIsIeM aBTOMATIYeCKoe 3aKpbITHe (ariia Moy oTBeTcTBeHHOCTh With open.

3a Kyamcamy poucxoquT cienyioiee. CyIiecTByeT HEKII IIPOTOKOJ, MICIIONIb3ye-
Mblit ortepaTopoM wWith. OH cunThIiBaeT 00BEKT, BO3BpAIlAeMbIIT OIIEPATOPOM OPEN.
HasoBéwMm ero B manHoM ciayuae «thefile».

Ilepen samyckoM 6J10Ka KOja, CoAepskalerocsi B HéEM, omepatop with ecezda BbI-
3piBaeT QyHkumio thefile.__enter__, a Takxe 6cezda BhI3bIBaeT thefile.
__exit__ mocie 3aBepllleHNUs BBIIIOJHEHNS 3TOro OJ0Ka Kofa.

Tak uTO KOH, KOTOPHIT MBI ObI Hanmcanu B 6;1oke finally, Oyger aBToMaTHuecKu
obpabotaH MetomoM __exit_ . 9to m3baBisgeT HAC OT HEOOXOAMMOCTU IIOBTOPHO
B IBHOM BIJie YKa3bIBaTb omepatopsl try..finally.

Bosee o6mmpHOe paccMOTpeHe 3TO TeMbI BHIXOIUT 32 PAMKM HACTOSIIIIEeN KHUTH,
[103TOMY AJist 60JIee McuepIbIBaIiero oobssicHeHus cm. PEP 343.

16.7 Pe3iome

MbI 06cyaun ucmoap3oBaHme oneparopos try. .except n try..finally. MsI Takke yBI-
JeJy, KaK CO3/1aBaTh HAIIIY COOCTBEHHBIE TUIIBI MCKIIOUEHNI Y KaK MX BbI3BIBATb.

Janee MBI 03HAKOMMMCS CO CTaHAAPTHOI 6ubanoTexoi Python.
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CranpmapTHas 6MOTHOTEKA

CraunpaprHas 6ubnmoreka Python comepskut orpoMHO€e KOJIMUYECTBO MTOJIE3HBIX MOYJIEI U SIB-
JISIeTCS YacThI0 CTAHAAPTHOTO KOMILIeKTa rmocraBku Python. O3HakoMUTBECS CO CTaHIApPTHOI
onbnmorexoit Python oueHs BaskHO, Tak Kak MHOKECTBO 3a/1au MOXXHO PEIIUTh OUeHb OBICTPO,
€CJIM BBl 3HAKOMBI C BO3MOKHOCTSMMI 3TUX OMOJIMOTEK.

PaccMoTpuM HekoTOpbIe Hambojee YacTo MCIIOIb3yeMble MOOYJIN 3Toi 6ubnmorekn. [letais-
HOe OIIVCaHNMe BCeX MOAYJIeil cTaHmapTHOV Ombimoreku Python moxHo Haittm B paspeie
«Library Reference» moxymeHTanmu, BXOIsIIell B KOMILIEKT roctaBku Python.

HaBaiiTe M3y4MM HECKOJIBKO II0JIE3HBIX MOAYJIEIL.

ITpumeuanue

Ecnu TeMbl B HACTOSIIIIEl TJIaBe IOKAKYTCS BaM CJIMIIIKOM CJIO>KHBIMIL, BBl MOXKeTe e€ IIpOITy-
ctuTh. OQHAKO S HACTOATENbHO PEKOMEHIYI0 BEPHYTHCS K 9TOI IJIaBe, KOTAa BbI Oyjere UyB-
cTBOBaTh cebs Goiee yBepeHHo ¢ Python.

17.1 Moaynb sys

Mopnyns Sys comepXUT GyHKIMOHAIBHOCTD, XapaKTePHYIO I CUCTeMBI. Tak MBI BUENN, UTO
CIIMICOK SYS.argVv coep>KUT apryMeHTbl KOMaHIHON CTPOKIL.

[IpenmonoxuM, HaM HY’KHO y3HATh BEpCUIO MCIIOJIb3yeMoit KoMaHabl Python ¢ Tem, uTo6sI, K
puMepy, yOeIUThCS B TOM, UTO MBI MICIIOJIb3yeM KaK MUHIIMYM Bepcuio 3. Moayis Sy s mpeno-
CTaBJIsIeT TAKYI0 BO3MO>KHOCTb.

>>> import sys

>>> gys.version_info

(3, 0, 0, 'beta', 2)

>>> gys.version_info[0] >= 3
True
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Kaxk sTo paboraer:

Mogynb SyS comep>KUT KopTex Version_info, koTopsiit xpaHuT nHGOPMALIIO O
Bepcuy. [IepBrBIil 3JIeMeHT 3TOT0 KopTe)a 0003HauaeT CTaplIyo Bepcuio. Mel Mo-
JKEM JICIIOJIb30BaTh €ro, HallpuMep, IS TOTO, UTOOBI YOeaUThCs, UTO IIporpaMma
OynmeT BBIIOJIHATHCA TOJIBKO B Python 3.0:

Coxpannre kak versioncheck. py:

import sys, warnings
if sys.version_info[0] < 3:
warnings.warn("[ns BbINOIHEHUA 3TOW Mporpamvsl Heobxoauma Kak MUHUMYM \
Bepcua Python 3.0",
RuntimeWarning)
else:
print('HopmanbHoe npogomxeHue')

BriBopm:

$ python2.7 versioncheck.py
versioncheck.py:6: [Ons BbiNO/IHEHUS 3TON MpoOrpamMbl Heob6xoAaMMa KakK MUHUMYMo
—Bepcusa Python 3.0

RuntimeWarning)

$ python3 versioncheck.py
HopmanbHoe npoponxeHue

Kaxk sTo paboTaer:

MBpI ucIop3yeM OOUH U3 MOAYJIEV CTAaHJAPTHON OMONIMOTEeKN, KOTOPHIV Ha3bIBa-
eTcsI Warnings u CIy»KUT [Jisg OTOOpaKeHUs IpeyIpesKaeHNiT Toab3oBaTento. Ec-
nu Bepcus Python meHee 3, MBI ITOKa3bIBaeM COOTBETCTBYIOIIIeE IIpeAyIIpeKaeHIIE.

17.2 Moaynsb logging

[IpencraBbTe CUTyaIMi0, KOI1a HEOOXOIMMO COXPAHUTh HEKOTOPBIE OTJIaOUHbIE VN APYTUe
Ba)KHbIE COOOIIIeHNs Tae-HNOY (b, YTOObI MIMETh BO3MOKHOCTH I103Ke IIPOBEPUTH, 0TpaboTasa
JIM TIpOrpaMMa, KakK OKMAI0oCh. Kak MBI «coxpaHuM rae-HuOyab» 3tu coobinenns? Cuenathb
9TO MO>KHO IIPU IIOMOIIM MoayJssa Logging.

Coxpannure kak use_logging.py:

import os, platform, logging

if platform.platform().startswith('Windows"):
logging_file = os.path.join(os.getenv('HOMEDRIVE'), \

(lpooyKeHMeE Ha CIENYIOLIEN CTPAHMILIE)
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os.getenv('HOMEPATH'"), \
"test.log')
else:
logging_file = os.path.join(os.getenv('HOME'), 'test.log')

print("CoxpaHsem nor B", logging_file)

logging.basicConfig(
level=1logging.DEBUG,

format=" : ',
filename = logging_file,
filemode = 'w',

logging.debug("Ha4ano nporpamvmbl')
logging.info("Kakue-T1o peicteua")
logging.warning('"Mporpamvmva ymvmupaeT")

BriBopm:

$ python3 use_logging.py
CoxpaHsiem nor B C:\Users\swaroop\test. log

Ecnn oTkphITh (aitn test. 10og, oH 6yaeT BBINIAAETh IPUMEPHO TaK:

2012-10-26 16:52:41,457 : DEBUG : Hayano nporpamms
2012-10-26 16:52:41,474 : INFO : Kakue-TO pgeinctBus
2012-10-26 16:52:41,475 : WARNING : Mporpavmma ymupaeTt

Kak s3T0 paboraert:

MBI UCTII0SIB30BANIN TPY MOIYJISL M3 CTAHJAPTHOI OMOIMOTeKN: MOAYJIb OS IS B3a-
MMOJEVICTBUS C OII€PALIIOHHOM cucTeMoll, MoayJb p latform nisa nonyueHus nH-
¢dopmarnuu o marpopme (T.e. OIEPALMOHHON CUCTEMe) U MOAYJIb L0gging s
coxpaHeHus Jjiora’.

IIpexxme Bcero, mpu IMOMOLIYM CTPOKM, Bo3Bpalmaemoill ¢ynkumeir platform.
platform() mbI mpoBepsieM, Kakasi OIepalIOHHAsI CICTEMa MCIIOIb3yeTcs (s
6ostee moxpobHOI nHPopMaruu cM. import platform; help(platform)). Ec-
nn 3T0 Windows, To MBI oItpe/iesisieM QUICK, COJep KaIliIil TOMAIITHIII KaTaJor, ITyTh
K JOMAIITHEMY KaTaJoTy Ha HEM U uMs ¢aiiia, B KOTOPOM XOTUM COXPAHUTH VH-
dbopmanuio. ClI0KNB Bce 3TM TPU YaCTH, MBI II0JydaeM IOJHBIN OyTh K Qailiy.
s gpyrux miat¢popM HaM HY)KHO 3HATh TOJBKO IIyTh K JOMAIIIHEMY KaTaJOry
II0JI30BATEJISA, Y MBI IIOJIYYMM IIOJIHBI IIYTh K paiiry.

Uog - amen. «xypHai», «BecTy )XypHan» (npum.nepes.)
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[Ipn nmomoru ¢pyskuum os.path.join() Mbl oObeguHSIEM TPM YACTU IIYTU K
daitny BMecTe. MBI UCIIOTB3yeM 3Ty QYHKIINMIO BMECTO IIPOCTOTO OObeIVHEHNS
CTPOK IS TOTO, YTOOBI rapaHTMPOBATD, UTO IIOJIHBII ITYTh K (aiiy 3ammcaH B pop-
Mare, 0’KI1a€MOM OII€PaIlIOHHON CUCTEMOIA.

Hasee Mb1 KOHPUTYpUpyeM MOAYIb L0gging TakuM 06pa3om, YTOOBI OH 3aITVCHI-
BaJI BCe COOOII[eHNs B ONpeeI€HHOM opMaTe B yKasaHHBIN (ari.

HakoHe1, MbI MOKeM BBIBOJUTH COOOIIEHNS, IPeJHA3HAUEHHBIE [JIs1 OTIAAKI, H-
dbopmupoBaHus, peqyIpEKIEHN U TaXKe KpuTuueckne coobrenus. Ilocie BbI-
IIOJTHEHMSI IIPOTPAMMBI MOXKHO IIPOCMOTPETH 3TOT (ailyl M y3HATh, UTO IIPOMCXO-
IUJIO B IIPOTpaMMe, XOTS II0JIb30BaTeNI0, 3allyCTUBIIEMY IIPOTPaMMYy, HIYETo He
OBLIO IIOKA3aHO.

17.3 Cepua «Moaynb Heaenun»

B crangapTHOIT 6MOAMOTEKE MOKHO HAMTH €111é MHOrO Iose3noro. Hanpumep, otinanka, o6pa-
0oTKa mapamMeTpOB KOMaHIHO CTPOKMU, PeryJIsipHbIe BBIPKEHUS I TaK JaJiee.

Jlyurmmit crioco6 JanbpHeIIero u3y4eHns CTaHAapTHON OMOIMOTEKN — UNTATh 3aMevaTeIbHYI0
cepuro [lyra Xenamana «Moayis Hemen» i opuIMaIbHyIo qoKkyMeHTanno Python.

17.4 Pe3iome

MBI M3yunau InIIb HEKOTOPBIE BO3MOXKHOCTI HEKOTOPBIX MOIYJIEl CTAaHAAPTHO OMOINOTeKN
Python. fI HacTOATeIPHO peKOMEHIYIO IPOCMOTPETh JOKYMEHTAIINIO T10 CTAHIAPTHOI 0101110~
Texe Python, 4To6BI yBUIETH BCe JOCTYITHBIE MOy L.

Masnee MBI 06paTIMCS K HEKOTOPBIM acIleKTaM, KOTOpble CIeJIaioT Ballly SKCKypcuro mo Python
OoJee «3aBEepIIEHHON».
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JLOTIOIMTHUTEIIBHO

K HacrosgmeMy MOMEHTY MBI y>Ke pacCMOTpeJM OOJIBIIYIO YaCTh TOTO, UTO BaM NPUIAETC VIC-
II0JIb30BaTh IIpu pabore ¢ Python. B 3Toil riaBe MBI OXBaTMM HEKOTOpBIE NOIIOTHUTEJIBHBIE
aCIIeKTBI, KOTOpBIE IIOMOTYT OTILIN(OBATH BaIlIV 3HAHMA.

18.1 lepepaua kopTexei

Xorenock au BaM Korpaa-HuOyab, uToObI PyHKIMSI BO3Bpallaja He ONUH pe3yJIbTarT, a ABa? IT0
BO3MOJKHO. Bcé, UTO U1 9TOTO HYKHO, — MCIIOIIH30BATh KOPTEK.

>>> def get_error_details():
return (2, 'onucaHue owubku No2')

>>> errnum, errstr = get_error_details()
>>> errnum

2

>>> errstr

'onucaHne ownbku No2'

O6paruTte BHNMaHIe, YTO UCIIOIb30BaHIE BRIDAKEHNUA «@, b = <HEKOTOpOe BblpaxeHue>»
MHTEPIIPeTUPYyeT pe3ybTaT KaK KOPTeX 13 ABYX 3HAUEHMIA.

YroObI MHTEPIPETUPOBATE Pe3yJIbTaT KakK « (&, <BCE 0OCTa/lbHOEe>)», HYy)KHO IIPOCTO II0CTa-
BITD 3BE3OUKY, KaK 3TO AeJIaIOCh MJI TapaMeTPOB (YHKIINIL:

>>>a, *b = [1, 2, 3, 4]
>>> g

1

>>> b

[2, 3, 4]

9To Takxke IIogpa3yMeBa€eT, UTO IIOMEHATh MECTaMII OBa 3HAUEHUI B PythOl’l 6bICTp€e BCETrO
MOXHO TakK:
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18.2 CneuuanbHble MeTOAbl

EcTb psim MeTOOB, UrparoInX 0coOyI0 poib Ay KiaaccoB. Hanmpumep, _init. m_ del_

CrieriuasibHbIe METOBI CIIYKAT AJIS TOTO, UTOOBI MMUTUPOBATH IIOBEIEHIIE BCTPOEHHBIX TUIIOB
naHHBIX. Hampumep, Bcé, uTo moTpebyeTcs I MCIIONb30BaHMS OIlepaliyl MHIEeKCUPOBAHNS
X[UHAEeKC] mpuMeHUTENBHO K CBOeMY Kilaccy (B TaKOM BILJe, KaK 9TO JEeJIaJIOCh [JIS CIIVICKOB
7 KOpTexell), 3To peanmn3oBath MeTon _getitem__ (). Kcraru, mmenno stor meton Python
JICIIONIb3YeT AJI caMoro Kjacca List!

HEKOTOpre IIOJIE3HBIE CIIENVIAJIbHBIE METOOBI IIEPEUNICIIEHDBI B Ta6m/me Hmke. Bece Apyrmue Me-
TOAbI MOYKHO ITOCMOTPETDH B JOKYMEHTAIINIL.

Nma Onucanne

__init_ (self, ... 9TOT MeTO[ BBI3BIBAETCS IIPSMO Ilepe]l TeM, KaK BHOBb CO3/TaHHBIIN
00'BbEKT BO3BpAIIlaeTCs I ICIIOIb30BAHUS.

__del__(self) BrI3pIBaeTca nmepes yHUUTOKeHUEM 00beKTa

__str__(self) BrispiBaercs mpu ucnosb3oBaHuu GyHKimy print mum str().

__1t_ (self, other) BrI3bIBaeTcCs, KOT/Ia MCIIOIB3YEeTCsI OIIEPaToOp «MEHBbIIe» (<).
Cy111eCTBYIOT U aHAJIOTMYHbIE METObI JI BCEX OIepaTopos (+, >,
I T.I.)

__getitem__(self, key) | Brr3pIBaeTcs IIpu MCIIOTIB30BaHUM OIlepaTOpa MHAEKCUPOBAHNIS
x[uHgekc]

__len__(self) BrispiBaercs nmpu obpaliieHny K BcTpoeHHoM pyukuuu len( ) mis
00beKTa-II0CTIeOBATEIbHOCTL.

18.3 Bbnokun B oaHO BbipakeHUue

MbI HEOTHOKPATHO TOBOPWIN, UTO KXKABIN OJIOK KOMaH[ OTHEIIeTCS OT OPYTUX CBOUM COO-
CTBEHHBIM ypoBHeM oTcryma. OgHako, cyliecTByeT 1 UcKiIoueHne. Ecian 610k komaH# comep-
JKIT TOJIBKO OJHO BBIPa)KEHIIE, €0 MOXHO yKa3bIBaTh B OHOI CTPOKE C YCIOBHBIM OIIEPATOPOM
MM, CKakKeM, oIlepaTopoM Lukia. PaccmoTpuM sTo Ha mpuMepe:

>>> flag = True
>>> if flag: print('da')
Ja
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O6paTuTe BHUMaHIe, YTO eAVHCTBEHHBII OIIePaTOp PACIIONIOKEH B TOJI JKe CTPOKe, a He OT/eJIb-
HBIM OJIOKOM. DTOT CITI0CO0 MOKeT IOAKYIIUTh TeM, UTO TKOOBI «COKpAIlaeT» IPOrpaMMy, HO I
HaCTOSATEJIPHO PEKOMEH/YI0 1306eraTh ero Bo BCexX cIyuasx, KpoMe IIpoBepkyu ommbok. [Ipexnae
BCET0, IIOTOMY UTO ropasio Jerue qo0aBIsITh KOMaH/bI, KOTa y>Ke eCTh He0OXOMIMBIII yPOBEHb
OTCTyIIA.

18.4 Lambda-dopmbi

KirroueBoe ciroBo lambda mcronbayercs st co3manus QyHKUUI 1 BO3BpaTa X 3HAUEHUS BO
BpeMs BBINTOJTHEHMS IIporpaMMel. lambda mpmHumMaer mapamerp, 3a KOTOPBIM CI€AYeT OTHO
BbIpa)KeHIe, KOTOpOe CTAHOBUTCS TeJIOM (YHKLNY, a 3HaUeHIe 3TOr0 BhIpa)KeHNsI BO3Bpalla-
eTcs HOBOM QyHKIME.

IMpumep: (coxpannre kak lambda. py)

points = [ { 'x" 2, 'y'" 3%}, { 'x'" 4, 'y' 13} ]
points.sort(key=lambda i : i['y'])
print(points)

BreiBon;:

$ python3 lambda.py
[{'x': 4, 'y': 1}, {'x': 2, 'y': 3}]

Kak sT0 paboTraert:

O6paruTe BHNMaHME Ha TO, UTO METOX SOI t kiacca 1ist MokeT IpuMHMMATH Iapa-
MeTp key, onpeesoImii CIocod COpTUPOBKM CIIMCKa (0OBIYHO MBI [yMaeM TOJIb-
KO O COPTMPOBKE I10 BO3pACTAHUIO MJIN 110 yObIBaHMIO). B maHHOM citydyae MbI XOTUM
IIPOBECTM COPTUPOBKY IO COOCTBEHHOMY NPUHINITY, [JIS Yero HaM HeoOXOMMO
HaIJICaTh COOTBETCTBYIOLIYI0 pyHKIMI0. Ho BMecTo TOro, uTo0bI CO31aBaTh OTHEIb-
Hblit 6710k def @i onmcanus QyHKIMM, KOTOpast OyAeT MCII0Ib30BaThCS TOJIBKO B
9TOM MecTe, MbI IIpUMeHsIeM JIIMO1a-BbIpaskeHIIe.

18.5 I'eHepaTopbl cnuckos

I'enepaTops! CIMCKOB CIIy»KaT I CO3JaHMA HOBBIX CIIMCKOB Ha OCHOBe CcylllecTByomux. [Ipen-
CTaBbTE, UTO MMEETCS CIIMICOK UNCeN, Ha OCHOBE KOTOPOTO TPeOyeTCs MOJMyUUTh HOBBIN CITMCOK,
COCTOSILLIIA M3 BCEX UVCEJI, yMHOKEHHBIX Ha 2, HO TOJIBKO IIPY YCJIOBYM, UTO CAMO UNCIIO OOJIb-
e 2. 'eHepaTOpBbI CIIMICKOB ITOAXOMAT AJIA TAaKUX 3a7au KaK HeJb3s JIyUlIIe.
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IMpumep: (coxpannre kak List_comprehension.py)

listone = [2, 3, 4]

listtwo = [2*1 for 1 in listone if i > 2]
print(listtwo)

BriBon:

$ python3 list_comprehension.py
[6, 8]

Kaxk sTo paboTaer:

B aToM mpumepe MbI cO31aéM HOBBII CITMICOK, YKa3aB OIlepaliio, KOTOPYIo HeoOXo-
ouMo mpousBectu (2 * 1), Korga BBINOTIHSAETCI HEKoTopoe yciaoBue (1f 1 > 2).
O6paTtute BHUMaHME, UTO MCXOHBII CIIMCOK IIPU STOM He U3MEHSETCH.

[IpenMy111€CTBO UCIIOIH30BAHNS T€HEPATOPOB CIIVICKOB COCTOUT B TOM, UTO 3TO 3aMETHO COKpa-
11aeT 00’bEMBI CTAHAPTHOTO KOMa, HEOOXOMMOTO [JIsSI IMKINYECKOI 00paboTKI Ka)I0ro sJje-
MEHTA CIIMCKA U COXPAHEHUs €r0 B HOBOM CITUICKE.

18.6 llepepaua kopTexeit u cnoBapeit B pyHKLUU

Il moTy4yeHMs mapaMeTpoB, IlepeJaHHbIX cbyHKLU/H/I, B BIUJIe KOpPTEKa VLN CII0Bapsd, CYILeCTBY-
0T CIeIMaIbHbIe IIPUCTABKI «*» MM «* *» COOTBETCTBEHHO. ITO 0COOEHHO II0JIe3HO B CIIyda-
X, Korga GyHKIMA MOKeT IPUHIMATD IIepeMeHHOe UICII0 IIapaMeTpOB.

>>> def powersum(power, *args):
"' '"Bo3zBpawaet cymMmy aprymeHTOB, BO3BEEHHbIX B YKa3aHHyw cTteneHb.'''
total = 0
for 1 in args:
total += pow(i, power)
return total

>>> powersum(2, 3, 4)
25

>>> powersum(2, 10)
100

ITockonpKy Iepen IepeMeHHON argsS ykasaHa IPUCTaBKa «*», Bce NOIOTHUTENbHBIE apry-
MEHTBHI, IlepelaHHble PYHKLMY, COXPAHATCA B args B BIUAe KOpTexka. B ciaydae mcriorp3oBa-
HISI TIPUCTABKYU «**» Bce MOIOJIHUTENbHBIE ITapaMeTpbl OyIyT pacCMaTpMBAThCA KaK Iaphbl
KJIIOY/3HaueHle B CJIOBape.
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18.7 exec u eval

OyHKUMI €XeC CIYKUT A1 BhInojaHeHns KoMaHn Python, comepskammxcs B crpoke min ¢ait-
Jjie, B OTIIMYME OT CAMOT0 TeKCTa ITporpaMMbl. Hampumep, Bo BpeMd BBINIOJIHEHNUS IIPOTPaMMBbI
MO>XHO C(POPMMPOBATH CTPOKY, COAEP KAIIyI0 TeKCT IMporpaMMel Ha Python, n 3amycrurs ero
IIpY IIOMOII €XEC:

>>> exec('print("3gpascTByin, Mup!")")
3apascTByii, Mup!

AmnanornuHo, pyHKIMI eval I03BoJIseT BBIUNMCIATh KOppeKTHbIe BhIpaskeHNsa Python, comep-
)Kaluecs B cTpoke. Bor mpocroit mpumep.

>>> eval('2*3")
6

18.8 OnepaTop assert

OmnepaTop assert cyliecTByeT AJs TOrO, YTOOBI YKa3aTh, YTO HEUTO SABJsAeTcs ncTuHoI. Ha-
npuMep, eciu TpedyeTcsi rapaHTUPOBATh, UTO B CIIMCKe OymeT XOTs ObI OOUH 3JIeMEHT, I BbI-
3BaTh OILIMOKY, €CJIM 9TO He TaK, TO OllepaTop assert mmeaabHO MOMOMIET IS TAKOI 3aqauil.
Korpa 3asBieHHOe BhIpakeHIE JI0KHO, BhI3bIBaeTcs oinoka AssertionError. Merox pop( )
BO3BpalIlaeT ITI0CIeHU 3JIeMeHT CIIICKA, OMHOBPEMEHHO YA ero OTTya.

>>> 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

TeMm He MeHee, onepaTop assert cienyeT UCIONB30BATh OaropasyMHo. B GosbimHCTBe City-
yaeB ropasno Jyullle «OTJIABJINBATh» VICKIIOUEHMUSA ¥ JIMOO pelaTh COOTBETCTBYIOIIYIO IIPO-
OJeMy aBTOMAaTIUeCKM, JIMOO0 BBIAABATh II0JIB30BaTeNII0 coOoOIIeHe 00 oImbKe U 3aBeplIaTh
paboTy IporpaMMBl.
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18.9 dyHkumna repr

OyHKIUA repr UCIOJb3yeTcs I IOJYyUeHUs KAHOHUUECKOTO CTPOKOBOIO IIPeICTaBJIEHUS
o0bekTa. JIFoOombITHO, UTO B G0IBIIMHCTBe ciiydyaeB eval(repr(object)) == object.

>>> i = []

>>> i.append('item')
>>> repr(i)

"['item']"

>>> eval(repr(i))
["item']

>>> eval(repr(i)) == 1
True

[To GonbiIOMy CUéTry, QyHKUMSA FEPr CIYKUT IJIs MOJyUeHUs [1eUaTaeMOro IIpeCTABIeHMs
obowekTa. Onpenenus MeTOR __repr__ B cCOOCTBEHHOM Kiiacce, MOXXKHO yKa3aTh, UTO OH OyHeT
BO3BpAILATh II0 BBI30OBY (PYHKLUMU repr.

18.10 Ynpasagawouwume nocnenosBaTesibHOCTU

[TompoGyTiTe 0TBeTUTH Ha BoIpoc: Kak ykas3aTh CTPOKY, COfeprKaliyio OAMHAPHY0 KaBbIUKy (')?
Hamnpumep, ctpoky «What's your name?». E€ Benb Hesnb3s 3ammcarh IIPocTo Kak « 'What's
your name?'», moromy uro Torga Python He cmoskeT onpenenuTs, rme HaUaIO CTPOKMU, I THE
KoHe1l. B TakoMm ciryuae mpuaércs KakuM-To 00pa3oM yKasaTh, UTO JaHHAs OqMHapHAsI KaBbIUKa
He 0003HaUaeT KOHI[Aa CTPOKM. ITO MOKHO CeJIaTh IIPYU ITOMOIIY TaK Ha3bIBaeMOIl ynpasyisio-
wetll nocredogamenbHOCMU. YKaKITe OOVIHAPHYIO KaBBIUKY Kak \' — yepe3 0OpaTHYIO KOCYIO
uepry. Tereps Haila ctpoka Oyaer BoIriafeTs Tak: 'What\'s your name?'.

Hpyroii crioco6 sammcy Takoit creruduueckoir ctpoku — "What's your name?", r.e. ¢ mc-
NO0JIb30BaHMEM IBOHBIX KaBbIueK. AHAJIOTMUHO cJIeAyeT MCII0JIb30BaTh YIIPABJIAIOILIYIO ITOCIe-
JOBATeJIbHOCTD JJI1 BCTABKM JBOJHOI KaBBIUKY B CTPOKY, OTPaHMUEHHYIO BOJIHBIMI KaBbIUKa-

mu. CamMma xe 06paTHa51 HaKJIOHHAA Y€PTa YKA3bIBA€TCA YHpaBJIHIOLLIeﬁ II0CJIEe10BAaTECIIbHOCTBIO
\\.

A Kak 3ammcaTh JBYCTPOUHYIO CTpoKy? OAMH U3 BapMaHTOB HaM y»Ke 3HAKOM — 3aKJIIOUUTh
CTPOKY B TpOVIHBIe KaBBIUKM, KaK ObLIO IOKa3aHO paree. Ho ecTs M Opyroil — MCIIOJIB30BAThH
YIPABIAIONIYI0 MOCIEeI0BATEIbHOCTh IS CUMBOJa IepeBoda cTpoku \N. Hampmmep: «3T0
nepsas cTpoka\ndTo BTOpas CTpoka».[lomesHo 3HATH emlé OQHY YIIPABISIOLIYIO ITOCIIe-
IOBaTeJIbHOCTH — Tabysrsiio (\t). YipaBisronux mociegoBaTeIbHOCTE CyIIIeCTBYeT HAMHOTO
Ooublile, HO 371eCh YIIOMSIHYTHI TOJIBKO Hamboiee Ba)KHBIE.

CJICJIYCT OTMETUTD, UTO OAMHAPHAA HAKJIOHHAd 4y€pTa B KOHIIE CTPOKM JIMIIIb YKa3bIBa€T Ha TO,
YUTO IIPOAOJIPKEHIIE I/I,HéT CTpOKOf/I HVIZKE, HO HE BCTABJIAECT IIEPEBOOA CTPOKMU. Haan/IMep:
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"9T0 nepsoe npeanoxeHuve. \
9TO BTOpOe npepgsoxeHune."

9KBMBAJIEHTHO 3anucu "ITO nepBoe npeanoxeHne. 9TO BTOpoe npepaoxeHue.".

18.11 Heob6pabaTbiBaeMble CTPOKMU

I 3anucy CTpOKH, B KOTOPOIL He 6y11eT IIPOBOIUTLCH HUKAKOI CIIEeIMalbHON 06pa6OTKI/I, Kak,
HalIpuUMeEp, yIIpaBIIAIOIINX HOCJIeIIOBaTeJIbHOCTeﬂ, mepen CTpOKOI7[ YKa3bIBa€TCAd IIPUICTABKA «I»
mu «R»'. Hanipumep, r"MepeBos cTpokn o603HayaetTcs \n".

3ameuaHue I MONb30BaTeNeN PeryIsipHBIX BBIpOKEHUH

J17151 paGoTBI C peryIsipHBIMI BhIpa)KeHISIMIU BCETa UCIIONIb3yiiTe HeoOpabaThiBaeMble CTPOKI.
B npotuBHOM ciyuae Bac XKIET MHOTO BO3HI C 0OOpaTHBIMU KOChIMU uépToukamu. Hampumep,
oOpaTHbIe CCHUIKM MOXKHO 0603HauaTh Kak '\\1' mmm r'\1".

18.12 Pe3womMme

I/ITaK, B HaCTOHH_[eﬁ TjIaB€ MBI PAaCCMOTPEJIM HEKOTOPHhIE€ MDOIIOJTHUTEJIBHBIE BO3MOIKHOCTU
PythOl’l, XOT4d ITO-IIPpEKHEMY, HE OXBATUJIN BCETO. TeMm He MeHeEE€, K HaCTOoAIIEMY MOMEHTY MbI
YK€ IIPpOIIIN IIOUTH BCE, UTO BaM KOI‘IIa-JII/I6O HOH&HO6I/ITCH JICITOJIB30BAaTh Ha IIPAKTUKE. JToro
BIIOJIHE JOCTATOUHO OJIA Hadvalia pa6OTbI Haxng JIFOOBIMU IIporpaMMaMIU.

Hanee MbI 00CY UM, KaK IPOOJDKATh UcciIenoBatsh Python.

! «r» — om anen. «<raw» — «CbIpoii, HeoOpaboTaHHBII» (npuM. nepes.)
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YTo0 manpiiie

[oOpoCcOBeCTHBI UNTATETh, JOUNTABIINII KHUTY OO CUX IIOP, a TAK)Ke MHOTO IIPaKTUKOBAB-
IINTICS B HAIIMCAHNY IIPOTpaMM, HaBepHsKa yke ocBomics ¢ Python. I koHeuHo, BBI yike 110-
Ipo6oBaIy peaIn3oBaTh KaKkue-HIOYIb coOcTBeHHbIe uaeu Ha Python, uro6s! moTpeHUpOBATH-
ca. Het? Torma crout Hauats! Ho B TakoM cirydae BO3HUKAeT BOIIPOC: «UTo ke eyaTh Jablie?s.

Sl mpenyararo BaM CIPaBUTHCS CO CIIeAYIOIIIel 3aqaueii.

3amaua

Cospgaitre COOCTBEHHYIO IPOrpaMMy «AnpecHas KHUTra», pabOTAIOIyI0 13 KOMaHIHO CTPO-
K ¥ TIO3BOJIIOIIYIO IIPOCMATPUBATh, JOOABIATH, MI3MEHATD, YAAIATh MM MICKAaTh KOHTAKTHBIE
TaHHBIE BaIlINX 3HAKOMBIX. KpoMe Toro, ata mHpopMaIus TakKe JOJDKHA COXPAHATHCI Ha VIC-
Ke I IOCIeyIoIIero JOCTyIIa.

9TO OOCTATOYHO IIpOCTad 3ajada, ecyly AyMaThb O Hell B TEPMIHAX, KOTOpPble MBI 10 CUX IIOp
npoxoauiu. Eciy ke BeI BCE€-TaKy HYy>KJaeTechb B IMMOJACKa3Ke, KaK JelICTBOBaTh, BOT OHA.

IMopnckaska (He unuTaTh!)

CospariTe Ki1acc At XpaHeHMS ITepCOHATBHBIX NaHHBIX. OOBeKThI BUSUTHBIX KAPTOUEK XPaHI-
Te B CJIOBape, B KOTOPOM MMeHa KOHTAKTOB OyAyT CIYKUTh KirtouamMu. [IJIs qIUTeIbHOTO Xpa-
HEHUs 3TUX 00BEKTOB Ha >KECTKOM IIICKe BOCIIONIB3yiiTech MonyieMm pickle. [[ns mobasieHus,
M3MEHEeHN UM yAJIeHNS KOHTAaKTOB IIPMMEHANITe BCTPOEHHBIe METObI CJIOBApPA.

Kax ToJIBKO BBI CIIPaBUTECH C STUM, BBI CMEJIO MOKeTe Ha3bIBaThCA IIporpaMmuctoM Ha Python.
A Temepb HeMeJICHHO HAIIMIIINTe MHE IIJICHMO ;-). ITO He 00s3aTeJIbHBII II1ar, HO BeCbMa pe-
KoMeHAyeMbIil. TakKe ITogyMaiiTe O IIOKyIIKe OyMasKHOI BepCIY KHITIL, YTOOBI IIOAAep>KaTh
e€ JaIbHENIIIYI0 pa3paboTKy.

Ecnn sTa 3amauka mokasajiach BaM CJIMIIIKOM JIETKOIL, IOIIPOOYIITe eIé OqHY:
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3amaua

Peannayiite koMmaHgy replace. 9Ta KoMaHIa 3aMeHsAeT OJHY CTPOKY APYTOIL B CIIVICKE IIepeIaH-
HBIX el QaiIos.

Komanpga replace mosxeT GbITH JI000I1 sKeTaeMOIl CIIOKHOCTI: OT IIPOCTOI 3aMeHBI CTPOK [0
IIOJICKA II0 IIa6JIOHY (PerysIipHOMY BBIPQKEHMIO).

A BOT eI11é HEKOTOpBIE BO3MOKHBIE HAIIPABJIEHS BAIIIETO JATbHEVIIIIEro Iy TEIIEeCTBIS IT0 MUPY
Python:

19.1 YnpaxxHeHuns

Ha Stack Overflow ects Hemoxoe o6cyxaeHue ynpaxaennit Ha Python, momorarommx orro-
UNTH Bali€e MacCTEpPCTBO.

19.2 MMpumepsbl nporpamm

Jlyurmii crioco6 OBJIafeTs I3bIKOM IIPOrPaMMMPOBAHIIS — 3TO IMCATh MHOTO IIPOTPaMM U UM-
TaThb MHOTO IIPOTPaMM:

 IIpoext PLEAC
« Xpanmnuiie koga Rosetta
« IIpumeps! pia Python Ha java2s

« Kaura pereniros Python — 1ieHHemas KOJUIEKIVIS PELENITOB U ITOJCKAa30K, KaK pelaTh
Te WJIM MHBIe IIpobieMsbl pu nomoiuy Python. O6s3aTenpHa K IPOUTEHMIO KaXKIBIM IIPO-
rpammucroM Ha Python.

« Mopayns Hefenn — emé OAVH 3aMevaTeIbHBIN IIyTeBOAUTEND 110 cmaHoapmHoti 6ubauo-
meke Python.

19.3 Bonpocbl n oTBeTbl

» Odmimansable «MoxHO U HeIb3s» B Python

» Oduinansusie YaBo Python

Cnucox HeYacro 3agaBaembrx Borpocos ot Norvig

Bompocs! 1 oTBeTHI 3 MHTEPBEIO 0 Python
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+ Bompocsr Ha StackOverflow ¢ momerkoit «python»

19.4 CoBeTbl U pekOMeHaaUNU

» Tproku u ymoBku Python
» CkonaumBaeM mporpamMmsl mpu romoiiu Python

« Ouaposarenbusiit Python — sameuaTtensHas cepus crareit o Python [IsBuna Mepiia.

19.5 YuebHUKHU

» BceoObemimrommit crimcok yue6HnKoB 1mo Python ot Awaretek

19.6 Bupeo

» PyVideo

19.7 Ob6cyxpeHue

Ecnu BBI 3acTpsiiiu Ha Kakoii-To mpobieMe B Python u He 3Haere, KOro CrpocuTh, TOTJA CIIVICOK
pacceiky python-tutor momoitaér HammyunIIM 06pas3om.

TeM He MeHee, CHauasa IIpojeaiiTe BCIO JOMAIITHIOI PabOTy U IOIBITAITECh PEINUTH IIpobJIe-
MY CaMOCTOSITEJIBHO.

19.8 HoBocTwH

Ecnu Bac nHTepecyroT nociaenHue HoBoctn Mupa Python, orcinesxusaiire nx Ha oduumanbHOI
ia"ete Python.
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19.9 YcraHoBka ouobnamoTek

B Karanore nakeros Python cyiecTByeT KosoccasbHOe KOJIMUECTBO OTKPBITBIX OMOIMOTEK, KO-
TOpPBIE BBl MOKETE JICIIOIb30BaTh B CBOMX IIporpaMMax. [ NX yCTaHOBKM MOXHO BOCIIOJIb30-
BaThCA pip.

19.10 I'padmueckue nporpamMmbi

Hnst co3manms cobcTBeHHOM rpaduyeckoit mporpaMmsel Ha Python monamo6uTces kakas-H1Oyab
oubnmoreka I'MII (rpadpmueckoro muHTepdeiica MOAB30OBATENS) CO CBOUMMU IIPUBSI3KAMU K
Python. IIpuBs3ku mosBossIoT mmcarh nporpamMmmy Ha Python, ucrnonssys 6ubnmorexu, KoTo-
pbie camu 110 cebGe Hammcansl Ha C, C++ MM OPYTUX SI3bIKAX.

Brr6op I'MII mns Python mocrarouno obmmpen:
+ Kivy
http://kivy.org
+ PyGTK

9to mpusasku Python x mHcrpymentapmio GTK+, Ha OCHOBE KOTOPOTrO IIOCTPOEH
GNOME. ¥ GTK+ ecTb MHOTO CBOMX OCOOEHHOCTEN, HO KaK TOJIBKO BBl OCBOUTECH, BbI
cmoskere co3naBatb I UII ouens 6picTpo. UTo KacaeTcss qusaiiHepa rpaduecKoro MHTep-
¢eiica Glade, To oH pocTo HezameHNM. [JoKyMeHTaIMs 5Ke BCE ellfé TpedyeT HEKOTOPHIX
ynyumrernit. GTK+ xopomo pa6oraer B GNU/Linux, Ho ero nmopt Ha Windows moka He
3akoHueH. [Ipn momor GTK+ M0XHO co3naBaTh Kak CBOOOHBIE, TAK VI IIPOIIpUETApHbIE
nporpaMMel. [l Hauana npounraiite YueOuuk mo PyGTK.

« PyOt

9ro npusasku Python x maHCTpyMeHTapuio Qt, Ha ocHoBe KoToporo noctpoera KDE. Qt
Ype3BbIUAITHO IIPOCT B MICIIOJIB30BaHMM, 0coOeHHO Oiaromapsa Qt Designer n usymuTesns-
HoOI1 mokyMeHTanuu Qt. PyQt 6ecriiaTHo, eciy MCIIonb3yercs AJIA CO3MaHNA CBOOOTHBIX
nporpamM (c muiensneit GPL). [l co3maHmsa 3aKphITHIX IPOIIPMETapHbIX IIPOTPaMM BaM
npunérca ero Kynurb. Haunnas ¢ Qt 4.5, paspelraercs co3faBaTh Ipy IIOMOIIY HEro He
topko GPL’Hble nmporpammel. {19 Hauana IpodmnTaiTe Kparkoe mocobdue mo PyQt man
Kuury PyQt.

« wxPython

9to npusasku Python x mactpymenrapuro wxWidgets. wxPython He Tak mpoct B ocBoe-
HIY, HO 3aTO OH IepeHocuM u padoraet Ha GNU/Linux, Windows, Mac u naxe Ha BcTpan-
BaeMbIX Iu1ar¢popmax. MHorme cpensl paspaboTku mist wxPython, Takue kax SPE (Stani’s
Python Editor) m wxGlade Bxirouaror nusariHeps! rpadpuueckoro uurepderica. [Ipu mo-
Mo wxPython MoxHO co3gaBaTh Kak CBOOOIHBIE, TaK M IIPOIpIETAPHBIE IIPOTPAMMEI.
[ Hayasta npounraiire yueOHuk 1o wxPython.
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19.11 Pe3iome no uHcrpymerntam I'Mrll

Ipyrue BapmMaHThI MOXKHO HaulTy Ha wiki-ctpanmnite GuiProgramming oduimansHoTo caira
Python.

K coxaneHnio, He CyIllecCTByeT HEKOEro €IMHOI0 CTaHAApTHOIO MHCTPYMEHTa JJI CO3MaHUS
rpa¢mueckux nporpaMm Ha Python. SI 661 pekoMeH0Ba BEIOMpPATh OOVH M3 MHCTPYMEHTOB,
OIIVICAaHHBIX BBIIIIe, HanboJee ITOAXOMSAIINIL AT KOHKPETHOI cuTyaluu. Bo-IiepBbIX, ompene-
JIATECh, COTJIACHBI JIM BBI ITATUTH 32 JMCIIOJIb30BAaHIE 3TOTO MHCTPyMeHTa. Bo-BTOpPEIX, ompe-
JeJINTech, Ha KaKuX IaTopMax JoJDKHA paboTaTh Ballla IIporpaMma: Torbko Ha Windows, Ha
Mac 1 GNU/Linux mu Ha Bcex cpasy. U B-TpeTsux, eciu BbI BeiOpasu riarpopmy GNU/Linux,
TO B Kakoii cpefie BbI pabotaere: B KDE i GNOME.

J71s1 6ostee mopo6HOTO aHanM3a cM. ctpanuny 26 Crareit o Python, Tom 3, Beryck 1.

19.12 PasnunuHblie peanusaunm

SI3BIK IpOrpaMMUPOBAHMS OOBIYHO COCTOUT U3 JBYX YacTell: COOCTBEHHO S3bIKA U IIPOTPAMM-
HOTo obecreueHNs. SI3BIK — 3TO TO, KAK MBI YTO-TMOO MMIIIEM, & IIPOTPAMMHOe obecIiedeHe —
3TO TO, UMO 3aIlyCKaeT HaIlli IIPOTPAMMBI.

[lo cux mop Ay BHITOJHEHMs HALINX IIPOTPaMM Mbl ucnonab3oBanu CPython. OH HasbiBaeTcs
«CPython», moromy uro Hanucan Ha s3bike C u aBiserca Knaccuueckum unmepnpemamopom
Python'.

Ho cy1iectByer u apyroe mporpaMMHOe o0ecIieueHne, ClI0COOHOe BBIIIOIHSATH IIPOrPaMMBbI Ha
Python:

+ Jython

Peanmsaums Python, paboraromas Ha miargpopme Java. 910 03HAUAET, UTO MOKHO JIC-
[10J1h30BaTh OMOMMOTEKM U KJIacChl Java B mporpamme Ha Python u HaoGopor.

+ IronPython

Peannsarusa Python, pa6oraromas Ha miarpopme .NET, uto o3HauaeT BO3MOKHOCTD I1C-
nosib3oBaHMs 6ubanorek u kiaaccoB .NET B mporpammax Ha Python n Hao6opor.

« PyPy

Peannsarusa Python, Hanucannas Ha Python! 910 mccimenoBaTenbckmii mpoekT, cyiite-
CTBYIOIMIT IJIS1 yCKOpeHUs 1 00JerueHns pa3paboTKU MHTEPIPETATOPa, IIOCKOJIbKY caM
MHTepIIpeTaTop HAIMCaH Ha QMHAMIUECKOM SI3bIKe (B OTJIMUIME OT CTATMUYECKUX S3bIKOB,
kak C, Java u C# B BBILIEyIIOMSHYTBIX pealn3alsix)

« Stackless Python

! Classical Python interpreter (npum.nepes.)
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Peanmsanus Python, cienmanmsupyromascs Ha BBICOKO ITPOU3BOAUTEIFHOCTI MHOTO-
IIOTOYHBIX IIPOTPAMM.

Cy1ecTByIoT u qpyrue peanmsauun, takue kak CLPython — manmncannas nva Common Lisp u
IronMonkey — mopt IronPython Ha JavaScript, uro gaét Bo3M0oXHOCTB IucaTh Opay3epHbIe Ipu-
noxeHns («Ajax») Ha Python Bmecto JavaScript.

Kaskmas 13 mepeunciieHHbIX peaan3anuii IMeeT CBOX 00J1acTh IPUMeHEHUS.

19.13 dyHKkuMoHanbHoe nporpammupoBaHue (ons Xo-
poLlIO NOArOTOB/EHHbIX UNTaTENEN)

[ HarmmcaHMs GONBIINX IPOIPaMM OIpeReJéHHO HeOOXOMMMO M3yUUTh QyHKIMOHAIbHBI
IIOAXOJ K IIPOTPaMMUPOBAHNIO, B OTJINYME OT 00BEKTHO-OPMEHTUPOBAHHOTO IIOIX0Ma, KOTO-
PBIIL MBI IPOXOOMIN B paszderre « O0veKMHO-0PUEHTNUPOBAHHOE NPOZPAMMUPOSAHUE:

« IIpaxTmueckme coBeTHI IO PyHKIMOHAIBHOMY IIporpamMmmupoBannio, A.M. Kuchling
» ['maBa «PyHKIMOHATBHOE IpOorpaMMupoBanue» KHuru «Dive Into Python»

o IIpesenranusa «PyHKIMOHAIBHOE TpOorpaMmmupoBanue B Python»

19.14 Pe3wome

Bot MBI 1 mogoLuIN K KOHIY Halllell KHUTY, HO KaK TOBOPUTCH, 3TO TOJIBKO Hauano koHya! Te-
Ieph BbI 3asAJIBLIT IporpaMMucT Ha Python, 1 HecoMHeHHO, TOTOBBI pelIaTh MHOKECTBO 3a1a4
npu nomoru Python. Temeps BbI MoXeTe HauaTh aBTOMATU3MPOBATh Ha CBOEM KOMIIBIOTEpE
BC€ MOAPS], MOKeTe MICATh COOCTBEHHbIE UTPBI I MHOTOe-MHOroe gpyroe. Tak uto Brepén!

19.13. PyHKUMOHATBbHOE IIPOTrPAMMHUPOBAHUE (VI XOPOIIIO TOATOTOBIEHHBIX 148
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ITpunosxenue: FLOSS

20.1 Free/Libre and Open Source Software (FLOSS)!

B ocuoBy upen FLOSS monoxeHa KOHIENIMs COOOII[eCTBA, B KOTOPOM IIPUHSTO AEJUTHCS, 1
0co0eHHO mennThes 3HaHMAMY. CBOOOAHBIE IPOrpPaMMbI MOKHO CBOOOJHO JMICIIOJIB30BATh, U3-
MEHATb U pacIIPOCTPAHATD.

Ecnyt BBI y’Ke IIpOUJIN 3Ty KHUTY, TO BBI YK€ 3HAaKOMBI co cBoOoaHBIM I10, Tak Kak BbI M3ydaIn
Python Bcé aro Bpems, a Python sBnsgercs cBo6G0gHBIM MporpaMMHBIM obecrieueHyeM!

Bot Heckoibko IIpUMEPOB CBO60,IIHOI‘O HO, II0 KOTOPBIM MOJXKHO COCTaBUTb HEKOTOPOE IIpE-
CTaBJIEHIIE O TOM, UTO CII0OCOOHO cOo3maTb TaKOE COO6H.I€CTBO:

+ Linux. 9T0 cBOGOHOE IOPO OIIEPALIIOHHO CUCTEMBI, MICIIOIb3yeMoe, HallpuMep, B OIle-
paumonHoit cucteMe GNU/Linux. Paspaborky sapa «Linux» mauan Jlunyc TopBambac
el1é B CBOIO OBITHOCTH cTyfgeHTOM. [Linux Kernel]

« GNU. CBobogHas onepanmoHHas cucTeMa, ocHoBaHHas Prruapmom Crosimanom B 1983
rogy. [GNU]

« GNU/Linux. Coueranue onepamuonHoi cucreMbl GNU c¢ smpom «Linux», B Haire Bpe-
M cepbE3HbIit KOHKYypeHT Microsoft Windows. B mpuninne, GNU/Linux sBisercs cBo-
OOHBIM IIPOTPAMMHBIM obecIieueHmeM, HO pas3Hble quctpuOyTuBbl GNU/Linux moryt
BKJIIOYATh U HecBoOomHbIe porpaMmsl. [Free GNU/Linux distributions]

« Ubuntu. 9to auctpubyTus, paspabaTbIBaeMblil COOOIIECTBOM U CIIOHCUPYEMBIl (up-
Mot Canonical. B HacrosiIiiee BpeMst 3T0, IOXKalyif, CAMBI ITOMYJISPHBIN QUCTPUOYTUB
GNU/Linux. OH mo3BoJigeT Jerko yCTaHaBJINBATh M VICIIOJIb30BaTh MHOXECTBO CBOOOS-
HBIX IIporpaMM. BoJblile TOro, OH IT03BOJIIET IIPOCTO Iepe3arpy3nTh Balll KOMIIBIOTEP U
sanyctutb GNU/Linux ¢ CD! 910 1aét BO3MOXHOCTH B IIOJIHOI Mepe OIIpo60BaTh HOBYIO
OIlepalIOHHYIO CHCTEMY A0 YCTaHOBKM Ha skécTkuit auck. Oguako, Ubuntu He mosHo-
CTHIO CBOOOMIHA, TaK KaK BKJIIOUAeT HEKOTOpbIe IPOIIpUeTapHble qpaiiBephbl, MUKPOKOI 1
npunoxenus. [Ubuntu]

+ LibreOffice. 910 mpeBocxonmHbIT 0(MCHBIN IIaKeT, pa3pabaTbIBaeMblIil COOOLIECTBOM I
BKJIIOYAIOIIMII B ce0S KOMITOHEHTBI U CO3[aHMs TEKCTa, IIPe3eHTaLNIl, 3JIeKTPOHHBIX

! Cpo6onHoe 1 oTKpBITOE TIpOrpaMMHOe obecrieuene (npum.nepes.)
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Ta6JII/ILI, PUCYHKOB M MHOTOTI'O OPYTOroO. OH Tax)Ke IT03BOJISET OTKPBIBATH U1 PENAKTUPO-
Bath (arurer MS Word nu MS Powerpoint. OH paboraer mpakTmdyecky Ha Bcex ILIaTdop-
Max ¥ SIBJISIETCSI ITOJTHOCTHIO CBOOOMHBIM U OTKPBITBIM IIPOIPAMMHBIM O0eCIIeUeHVEM.
[LibreOffice]

+ Mozilla Firefox. 9To Be6-Opay3sep HOBOTO ITOKOJIEHNS, SIBISIOIINIICS CHIJIBHEIIINIM COIIep-
HykoM Internet Explorer. Ou orHeHHO OBICTp, U 3apaboTall IIMPOKOe IIpU3HAHNE CBOMMNI
yXOOHBIMM U BIIEYATIISIOIMMY BO3MOKHOCTSIMI. A KOHIIETIIVIS PACIIMPEH T TI03BOJISIET
IOTIOJHATH €r0 CaMbIMU Pa3HooOpasHbeiMu twiarmuamu. [Mozilla Firefox]

+ Ero «manapunk» Thunderbird — oTiMuHBII KIMEHT 37I€KTPOHHOI IIOUTHI, AN eé
yTeHe uype3BbruaitHo mpocteiM. [Mozilla Thunderbird]

« Mono. 9to cBobomuas peanmsanus mwiarpopmsr Microsoft NET. Ona mosBossier co3ma-
Bath u 3anyckatb .NET-punoskenus 8 GNU/Linux, Windows, FreeBSD, Mac OS 1 Ha MHO-
rux apyrux miargopmax. [Mono], [ECMA], [.NET]

« Apache web server. 9To momyIsIpHBII OTKPBITEII BeG-cepBep. [lo cyTu, aT0 cambiil mo-
IyJIIpHBI BeO-cepBep Ha rutaHere. Ha HéM paboraeT Gojiee IOJIOBMHBI BeexX caiiToB. [la,
Apache pmericTBUTENBHO 06CITYKMBaeT GOJIbIIIE CAITOB, UeM BCE OCTATIbHBIE BeO-CepBEPHI
(Bxirrouast Microsoft IIS) Bmecre B3sTbIe. [Apache]

« MySQL. Sto upe3BbIUaiiHO IOMIYJIAPHBII OTKPBITHI cepBep 6a3 maHHbIX. OH Hambosee
U3BECTEH CBOEII OIIeJIOMIISIOIIEI CKOPOCTHI0. ITO ero 0003HavyaroT OyKBOIl «M» B coue-
tanun «LAMP», Ha KoTOpOM paboTaeT GOJBIINHCTBO caitToB B ViHTepHeTe. [MySQL]

« VLC Player. 9to mpourpsiBaTenb, KOTOPBIII MOXET BOCHPOU3BOAUTEH BCE, HAUMHAT OT
DivX u mo MP3, no Ogg, no VCD, no DVD, 1o ... m KTO cKasaJ, 4TO 3TO He 3a0aBHO?
;-) [VLC media player]

+ GeexBox — muctpn6ytu GNU/Linux, co3gaHHBII [ IPOUTPhIBaHUSA (UIBMOB Cpasy
riocite 3arpysku ¢ CD! [GeexBox]

O9TOT CHMCOK IIpeHAa3HAa4YeH TOJBKO JIMIIG [JIA TOTO, UTOOBI BKpATLle IepefaTh BaM MBICIb,
Ha CaMOM >Ke JeJIe CYILeCTBYeT elllé orpoMHoe MHOXxecTBO cBobogHoro [10, Takoro Kak s3bIK
Perl, a3p1ik PHP, cucrema yrpaBieHus comep>KuMbIM BeG-caitToB Drupal, cepBep 6a3 maHHBIX
PostgreSQL, urpa TORCS, cpena paspaborku KDevelop, mpourpsiBarens Xine, TEKCTOBBII pe-
maktop VIM, pemakrop Quanta+, aynuo-mieep Banshee, rpadpmueckuir pemakrop GIMP, ... atot
CIIMICOK MO’KHO IIPOJOJIKATh BEUHO.

YroO6BI OTCIIEUTH CBEXME CIIyXu B Mupe cBobomHoro I10, mocerure ciaemyromue caiTsl:

o linux.com

LinuxToday

NewsForge

DistroWatch

Y3uHaTh Gonbiire o cBobogHOM 1O MOXHO Ha CIIeYIOIINX CalTaxX:
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» SourceForge
+ FreshMeat

Tak uro Brlepén — ocBauBaTh OecKpartHuit, CBOOOTHBIN 1 OTKPBITHIN Mup CIIO!
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IIpuno>xeHue: o KHUTre

21.1 KonodoH

[IpakTuecku Bce MpOTrpaMMBbl, KOTOPBIE 51 CIIOIB30BAJI TP HATIMCAHIY 9TOI KHUTH, SIBJISIOTCS
C60000HbIMU.

21.1.1 PoxpeHue kHuru

[Ipy HamycaHNN IIepBOrO UepPHOBMKA TOV KHUTU B OCHOBe Moeit cucteMsbl Obuta Red Hat 9.0
Linux, HO y»Xe IIecTy¥ Bepcuio uepHoBuKa g nmucai Ha Fedora Core 3 Linux.

B Hauase ma HanmcaHus KHUrK s ucrnoiab3oBan KWord (kak s m omuceiBan B [Tpeducmosuu).

21.1.2 OTpouecTBO

[Tosxe a mepemén Ha popmar DocBook XML u mcnonsszoBan Kate, HO 3T0 mmokasajgocs MHe
cnuikoM cKyuHbIM. [Toatomy s meperrén Ha OpenOffice, KOTOpBIT 3aMeUaTeIbHO ITOIXOIIIT
CO CBOMM ypOBHEM yIpaBieHUsI popMaTupoBaHMEM 1 BO3MOKHOCThI0 reHepupoBatsh PDF, Ho
OH BbIaBaJ cinirkoM HeOpexxHble HTML-cTpaHuIfs.

Haxkowner, s oTkpsut 11 ce6st XEmacs u mepemnucait Bcro KHury ¢ Hyss B popmare DocBook XML
(cHOBa), TaK KaK peIINI, UTO 9TOT popMaT — HATOJITO.

Jlng 1ecToi Bepcuy YepHOBMKA S pelInl Mcoiab3oBaTh Quanta+. [Ipn sToM g mcnonb3oBai
craHmapTHble TabnuIkl ctmieit XSL, koropele nun B komiuiekTe ¢ Fedora Core 3 Linux. ITotom
s Hanncaa CSS mokymeHT, uTo0bI mpuaars 1BeT un ctuiab HTML-crpannuam. f Taxxe Ha cKo-
PYIO PYKY Hammcasl JeKCUUecKnil aHanmsaTtop (KoHeuHo, Ha Python), koTopsrit ocyiiecTBisan
aBTOMATUUYECKYIO IIOJICBETKY CMHTAKCIICa B IIpMIMepax IporpaMM.

[ns cempMmoit pemakumm s mcroib3oBal MediaWiki B kauecTBe OCHOBBI [JII CBOETO Cail-
ta. Temepp a4 Bc€ pemakTUpYyIO IIpAIMO Ha caliTe, a UNMTaTeIM MOTYT Cpa3dy >Xe Ul-
TaTh/peNaKTUPOBATH/00CYKAATh CONEP>KMMOe Ha BUKI-CTPAHMUIIE.

Braromaps pacimnpenuio ViewSourceWith mia Firefox, koropoe muTerpupyercs ¢ Vim, g mpo-
TOJKAJI MCIIONIb30BaTh Vim g peJaKTMpOBaHM.
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21.1.3 Cenuac

Hcnonpayro Vim, Pandoc, u Mac OS X.

21.2 06 aBTOpe

http://www.swaroopch.com/about/
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IIpunoxenue: Micropua Bepcum

. 2.0 (20/10/2012)

— Ilepenmcano B popmare Pandoc Criacubo Moeit xeHe, KOTOpas IepeBesa OOJIBIIYIO
yacThb TekcTa u3 popmara Mediawiki

— YmpoieHue TekcTa, yaajJeHue TaKuxX HeoOs3aTeIbHBIX pa3/iesioB, kKak nonlocal u
MeTaKJIacChl

« 1.90 (04/09/2008)
— Boso6HoBieHMe moCIIe repephiBa B 3.5 rogal
— O6HuoBnenne s Python 3.0

— Ilepenmucano B popmare MediaWiki (cHoBa)

« 1.20 (13/01/2005)

— Tonuocteo nepenucano B Quanta+ ua Fedora Core 3 co MHOeCTBOM MCIIPABIEHUIT
U IOTIOJIHeHIT. MHOTO HOBBIX ITpuMepoB. 3aHOBO nepemnucad ¢opmar DocBook.

. 1.15 (28/03/2004)

— HesnauurenbHrbie JICIIpaBJIEHMA.
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. 1.12 (16/03/2004)

- HOHOIIHCHI/IFI U MICIIpaBJICHMA.

« 1.10 (09/03/2004)

— HcnpasneHns oneyaTok, 61arogapst MHOXKECTBY OT3bIBOB 3aMIHT€PECOBAaHHBIX UNTA-
TeJel.

« 1.00 (08/03/2004)

— Iloce KoJslocCcaIbBHOTO YMICIIa OT3BIBOB U IIPEJIOKEHNI OT YUTaTeJIeN S IMPOU3BEN
3HAYNUTEIBHYIO IIepepaboTKy TeKCTa HapsAay C MCIIPaBIeHMEeM OIIeYaTOK.

« 0.99 (22/02/2004)

— Jlo6aBieHa HOBad IJ1aBa 0 MOAYJIAX. Taxxke qob6aBiieH (pparMeHT o IepeMeHHOM UIIC-
Jle apTyMeHTOB B (PYHKIUSX.

« 0.98 (16/02/2004)

— Hanmcan ckpunrt Ha Python m tabnuuna ctumneit CSS pmng yiydiieHus BbIBOAA B
XHTML, Bxirouass HemOOeJIaHHBIN-HO-QYHKIMOHATIBHBIN JIEKCUUECKNIT aHaIM3a-
TOP IS ITOJCBETKM CUHTAKCHCa B IIpUMepax IIporpaMm

« 0.97 (13/02/2004)

— Emé oguu 3aHOBO mepenucaHHBI uyepHOBUK B ¢popmare DocBook XML (cHoBa).
KHura cyiiecTBeHHO yiyullleHa — OHA CTajla 3HAUUTEJIBHO Oosiee CBSI3aHHOI M UM-
TabeJIbHOIL.
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0.93 (25/01/2004)

— [Ho6asneno onncanne IDLE u gpyrue Beuty, oTHocsmumecs K Windows.

0.92 (05/01/2004)

— J3MeHeHUs B HECKOJIBKUX IIPUIMeEpax.

0.91 (30/12/2003)

- I/ICI'IpaB.TIeHbI OII€YaTKI. CIIe.HaHbI Ha6p001<1/1 MHOTUX pa3aejoB.

0.90 (18/12/2003)

— Jo6asiens 2 riaBbl. Popmart OpenOffice ¢ ucpapaeHUAMI.

0.60 (21/11/2003)

— ITosHOCTBIO IIEpenycaHo M pacIIpeHo.

0.20 (20/11/2003)

- I/ICI'IpaBJIeHbI HEKOTOPbIE OII€UATKI 11 OILIVIOKM.
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« 0.15 (20/11/2003)

— IlepeBeneno B popmar DocBook XML mpm momomtu XEmacs.

« 0.10 (14/11/2003)

— Cawmpbi1 nepBbIil HaGpocok B pegakrope KWord.
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ITpunoxxenue: UHCTpyKIIHA IO IIEpeBOOY

[ToTHBIN MCXOMHBIN TeKCT KHNUTK HoctyreH B Git-penmosuropuu https://github.com/swaroopch/
byte_of python .

CospaiiTe OTBeTBJIEHNIE PEIIO3UTOPUL.
3aTeM cKagaiiTe pero3UTOPUIT Ha CBOJ KOMIIbIOTep. /{711 5TOro Hy>KHO OBITh 3HAKOMBIM ¢ Git.

OtpenakTupyiire dars! . pd Ha cBoéM poxHOM sa3bIKe. [Ipounraitte Pandoc README, uro0s1
II03HAKOMMUTHCS € PopMaTUpOBaHUEM TEKCTa

3arem cienyiite ykazaHuaM B README 1y ycTaHOBKY IporpaMM, HeOOXOOMIMBIX I KOHBEP-
TUpOBaHUA UCXOAHBIX (arnos B PDF u 1.1
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