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rasa 1

Bo3mMoxHOCTM s3blka python

Tak KaK MHE YacTO CTaJIH 33/]JaBaTh BOITPOCHI O TOM, UeM MOYKET OBITH ITosie3eH Python, s permmean
HAIIHCaTh HeGOJIBIIYI0 0630PHYI0 CTAaThI0 HA 3TY TEMY.

BOT JIUIIIL HEKOTOPEIE Bellly, KOTOPbIe YMeeT fesaTh python:

» Pabora ¢ xml/html ¢paiyiamu

» Pa6ota c http sanpocamu

» GUI (rpa¢uueckuii uHTEPHEic)

» Co3aHue Beb-ClleHapHeB

» Pabora c FTP

» PaboTa c u3obpakeHUAMH, ayAu0 U BUIe0 pariiaMu

» PoGoTOTEXHUKA

 [IporpaMMupoBaHre MaTeEMaTUUYECKUX U HAYYHBIX BEIUNUCIEHUN
1 MHOTO€, MHOTO€ JIPyTOe...

TakuM o6pasoM, python moaAXoaAUT /151 pelieHUs JHBUHOM /I0JIM IIOBCEHEBHBIX 3a/iay, 6yIb
TO pe3epBHOE KOIIUPOBaHUe, UTeHHE 3JIEKTPOHHOM IT0YTHI, JTU60 >Ke KaKasg-HUOYAb UTPYIIIKa.
SI3pIK TporpaMMUpoBaHus Python mpakTuyecku HUYEM He OTpaHHYeH, I03TOMY TakK)Ke MO-
’KeT UCII0JIb30BaThCS B KPYITHBIX ITpoeKTax. K mpuMepy, python naTeHCUBHO ITpuMeHsieTcs IT-
TUraHTaMM, TAKUMHU KakK, HarpuMep, Google u Yandex. K ToMmy >ke ImpocToTa U YHHUBepCalb-
HOCTB python fes1at0T ero ofHUM U3 JIYUIIINX SI3BIKOB IIPOrPaMMHPOBaHUS.




Masa 2

Ckayatb Python

CerosHs MBI IIOTOBOPUM O TOM, KaK CKadaThb ¥ YCTaHOBUTH python 3 Ha cBoil KoMIIbloTep. bec-
IJIaTHO, 60e3 perucTpaniu 1 SMS )

YcrtaHoBka Python Ha Windows

CkauuBaTh python 6yzmeMm ¢ opurmaibHOTO cata. KcTaTu, He peKOMEeHIYI0 CKauuBaTh UHTEP-
mpeTaTop python ¢ APyrux cauToB WX UYepe3 TOPPEHT, B HUX MOTYT ObITh BUPYCHI. [Iporpam-
Ma OecruiaTHas. 3axogum Ha https://python.org/downloads/windows/, Beioupaem “latest python
release” u python 3.

Ha python 2 moryT He paboTaTh HEKOTOpPble MOHU IPUMEPHI IPOTPaMM.

Ha MOMeHT HalmcaHUd CTaThU 9TO python 3.4.1.



https://python.org
https://python.org/downloads/windows/

Camoyuutenn Python, Beinyck 0.2

e python’

About Downloads Documentation

Python 2»Downloads »*»Windows

Python Releases for Windows

Latest Python 2 Release - Python 2.7.7

Latest Python 3 Release - Python 3.4.1  —eif——

Python 2.7.7 - June 1, 2014

Python 3.4.1 - May 19, 2014

Python 2.7.7rcl - May 17, 2014

Python 3.4.1rcl - May 5, 2014

[TosiByIsseTCA CTpPAHUIIA C OIIUCAaHUEM JTaHHOM Bepcuu Python (Ha aHrimiickom). Eciii mHTepec-
HO - MOJKeTe [TI0UYUTaTh. 3aTeM KPYTUM B CaMbIil HU3 CTPaHUIILL, @ 3aTeM OTKpbIBaeM “download

page”.

2.1. YcraHoBka Python Ha Windows 3
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More resources

= Change log for this release.

Online Documentation

What's new in 3.47

3.4 Release Schedule

Report bugs at http-//bugs.python.org.

Help fund Python and its community.

Download

Please proceed to the download page for the download.
MNotes on this release:

= The binaries for AMD6E4 will also work on processors that implement the Intel 64
architecture. (Also known as the "x64" architecture, and formerly known as both
"EMGB4T" and "x86-64".) They will not work on Intel Itanium Processors (formerly
"lA-B4").

= There is important information about IDLE, Tkinter, and Tcl/Tk on Mac OS X here.
Brl yBuaMTe COUCOK (aMiIoB, KOTOPbIe MOXKHO 3arpysuThb. Ham HyxkeH Windows x86 MSI

installer (eciu cucteMa 32-x 6mTHas), i Windows x86-64 MSI installer (ecsti cucTteMa 64-x
6uTHasA). bosbilie U3 paiisIoB HaM HUYero He HY>KHO.

2.1. YcraHoBka Python Ha Windows 4
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Version Operating Description Date MD5 Sum File
System Size
Mac OS5 X 64-bit/32-bit installer Mac0SX for Mac 0S X 10.6 and later 316a2f83edffT3bbbch2c84390bee2db 22776248
Mac OS X 32-bit 1386/PPC Mac 0S X for Mac 05 X 10.5 and later 534f8ec2f5ad553919165b3125b5e959 22692757
installer
XZ compressed source tarball Source release Gcafc183b4106476dd73d5738d7f616a 14125738
Grzipped source tarball Source release 26695450087f8587h26d0b6a63844af5 19113124
Windows debug information Windows 9ce29e8356cf13f88e41f7595c2d7399 36744364
files
Windows x86 MSI installer Windows 4940c3fad01ffa2caTi@cc43a005b8%a 24408064
Windows debug information Windows 44a32d4d3c62a147f5a9f7330030490d1 24129218

files for 64-bit binaries
Windows help file Windows 6ff47f938b15d2900f3cT311ab62%e5 7297786

Windows x86-64 MSI installer Windows for AMDB4/EMB4T/x64, not 25440653f2Teel597fd6b3el5eeelss5f 25104384

Itanium processors

Kném, moka python 3arpysurcs. 3aTeM OTKpbIBaeM 3arpy3uBIIHMCS ¢aii. Pais IMoAIrcaH
Python Software Foundation, 3Ha4UT, BCe B IopsiaKe. [10JIb3ysCh ciydyaeM, HallOMUHAI0, YTO He
CTOUT OTKPHIBAaTh HE3HAKOMEbIe exe Gaibl.

OmpoiTh haka - Npe aynpe #ae HHe CHCTeMbl De3onacHoCTH g|

JanycTure aTor Padn?

Mraa: python-3.4.1.msi

HM=parens: Python Software Foundation ..h

Tum: MNakeT yoTaHoBWHKEA Windows

C: D:\3arpyskH

BrinonHWTE | | OTtieHa

Brcerga cnpaWMEaTE NPM OTEPETHM 3TOMD TUNE $ainoe

FOHET NOEPEAWTE KOMMBKTED. 3anyckaiTe ToNkKO NRpOrpatdrdkl,

P ainel WE MHTEpHET 3 MOryT GeME NONESHEL, HO 3TOT THA $aina
NOAYYEHHEIE OT QOBERASMOrD M3aaTend. P akTopel pHcka

2.1. YcraHoBka Python Ha Windows 5
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YcraHaB/IMBaeM I BCeX I10JIb30BaTeJIeH UJIU TOJIbKO JJIsL OOTHOTO (1a Bare YCMOTPEHI/IE).

Select whether to install Python 3.4.1
for all users of this computer.

() Install for all Lsers

(O Install just for me (not available on wWindows Wista)

python

flll’
windows

L Mext = J | Cancel |

BrI6rpaeM IIalIKy /I YCTAHOBKH. S OCTaBJISAIO ITAIIKy II0 YMOJIYaHUI0. BBl MokeTe BbIOpaTh
JIT00YIO0 TIAIIKy Ha CBOEM JIUCKE.

2.1. YcraHoBka Python Ha Windows 6
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i@ Python 3.4.1 Setup

Select Destination Directory

Please select a directory for the Python 3.4.1 files,

5 Python=4 v L_Jp” Mew |

pqthﬂn

i\ Pythom 34,

wmdows

= Back | Mext = | | Zancel

Bri6mpaeM KOMIIOHEHTBI, KOTOpble OYAYT ycTaHOBJIEHBI. OcTaBhTe KOMIIOHEHTHI II0 yMOJIUa-
HUIO, eCJTU He YBEePEHHI.

2.1. YcraHoBka Python Ha Windows 7
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iw Python 3.4.1 Setup

Customize Python 3.4.1

Select the way you want features to be installed.
Click on the icons in the tree below to change the
wiay features will be installed.

= [=2=] Pythan ~
=l ~ | Register Extensions
= | Tl Tk
=0 - | Documentation
1=~ | Utility Scripts

= | pip i
=~ | Test sLite o
wd _ | o n A -kl mm —em = =L —

Pythion Interpreter and Libraries

pgth: n

This feature requires 22MB on your hard drive, Tt

. ) has 6 of 7 subfeatures selected. The subfeatures
W|ﬂd[ WS require 42ME on your hard drive.
| Disk Usage | | Advanced < Back || Mext = | | Cancel

Kmem yctaHoBKH python...

Finish. Ilosapasidro, Bel ycTaHOBUIXU Python! Takyke B ycTaHOBIUK python pyms windows
BCTpoeHa cpena paspaborku IDLE. [Ipgamo ceifuac BBl MOKeTe HAIIKMCATh CBOK IIePBYI) IIPO-
rpaMmmy!

YcTtaHoBka Python Ha linux cuctembl (ubuntu, linux mint n gpy-
rme)

OTKpoiiTe KOHCOJIb (00BIUHO ctrl+alt+t). BBeguTe B KOHCOJIU:

python3

CKopee Bcero, Bac JIt06e3HO IIOIPUBETCTBYeT python 3:

2.2. YctaHoBKa Python Ha linux cuctemsbl (ubuntu, linux mint n gpyrue) 8
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Python 3.4.0 (default, Apr 11 2014, 13:05:11)

[GCC 4.8.2] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

Ecsix 3TO Tak, TO MO>KHO Bac II03/[paBUTh: ¥ Bac yke cTouT python 3. B mpoTUBHOM ciy4dae
HY>KHO YCTaHOBUTH I1akeT *python3*:

sudo apt-get install python3

JIn6o uepes mintinstaller / synaptic / 1ieHTp IIpuIoKeHU ubuntu / YTo BaM 60JIbIIIe HPaBUTCH.

B python g linux HeT mpegycTtaHoBIeHHOM cpezbl IDLE. Ecii XOTUTe, €€ MOXKHO yCTaHO-
BUTH OTHeJbHO. [lakeT HaspIiBaeTcs *idle3* (B 6oJiee paHHUX BEPCUSIX OH MOXKeT Ha3bIBAThHCS
python3-idle).

OfHaKo, eé yCTaHOBKA He SIBJIIETCS 00513aTeIbHOM. BBl MOJKeTe ITHCaTh B CBOEM JIFOOMMOM TeK-
cTOBOM pemakTope (gedit, vim, emacs...) ¥ 3aIIycKaTh IIPOrpaMMBbI Yepe3 KOHCOJIb:

python3 path_to_file.py

Temneps BBl MOXKeTe HAaIUCATh IIEPBYIO IIporpamMmy (XoTuTe, muinute B IDLE, X0THUTe - B CBOEM
JIIOOMMOM TEKCTOBOM peJaKkTope).

2.2. YctaHoBKa Python Ha linux cuctemsbl (ubuntu, linux mint n gpyrue) 9
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[naBa 3

[MepBas nporpamma. Cpeaa paspabotkm IDLE

CeroiHg MBI HaIIHUIIIEM CBOIO IIEPBYIO IIpOrpaMMy B cpefie pa3paboTku IDLE.

[Tocse 3arpysku 1 ycraHOBKU python oTtkpeiBaeM IDLE (cpema paspaboTKu Ha g3bIKe Python,
II0CTaBJIsIeMasi BMecCTe C JUCTPUOYTUBOM).

31ech U fasee 6yay IPUBOAUTH IIpUMepkl 1o OC Windows, Tak Kak UMEHHO OHa y MeHd Celi-
4ac I10[] PyKOH.

[lporpammel (1)
7 IDLE (Python GUIT]
Darnwl (77)

. idlerc
L[ 11,506t
L[ 11.50. 64
|%] phyton.csv
EH phyton.ds:

€% glut-main.cpp

4~ O3HaKOMWTBCA € APYTUMK Pe3yNbTaTamu

|i'j|":"| | 3asepueHwe paboTel | ¢ |

10
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3amyckaem IDLE (M3Hava/IbHO 3aIlyCKaeTCd B UHTEPAKTUBHOM peKUMe), II0CJIe YeTo yrKe MOXK-
HO HaYWHAaTh ITHMCATh IIepBYIO IIporpaMMy. TpagUITMOHHO, IIEpBOM IIPOTPaMMOM y Hac OyneT
“hello world”.

UTo6s!l HantucaTh “hello world” Ha python, focTaTouHO BCero 0HOM CTPOKHU:

print("Hello world!")

BBoguwMm atoT Ko B IDLE 1 Ha)kuuMaeM Enter. Pe3ysibTaT BUZIeH Ha KapTHUHKE:

File Edit Shell Debug Options Windows Help )
Python 3.4.1 (v3.4.1:c0e311e010fc, May 18 2014, 10:38:22) [MSC +.1600 32 bit (In =
tel)]l on win3i

Type "copyveEight™, "credits"™ or "license()™ for more informatich.

| >>> praint("Hello, worldl™)

|Hello, world!

St |

[Tosmpasiigro! Bel Hamvca Iy CBOIO IIePBYIO IporpaMMy Ha python! (ecsii uto-To He paboTaer).

C HWHTEePaKTHBHBIM PEKMMOM Mbl HEMHOTO IIOSHAKOMMJINCEh, MOKEeTE C HUM eI_ue IIOHUTPAaTHhCA,
HaIIpy¥MeEp, HallkuCaTb

print(3 + 4)
print(3 * 5)
print(3 *+ 2)

Ho, BCé-TaKy, UHTepPaKTUBHBIN pPeKUM He OyZeT ABJIATHCS OCHOBHBIM. B 0CHOBHOM, BEI OyzieTe
COXpaHATh IPOTrPaMMHBIU KO B ¢paiiyl U 3allyCKaTh y>Ke ¢pauil.

JlJ11 TOTO, YTOOHI CO3jaTh HOBOE OKHO, B MHTepaKTUBHOM pekume IDLE Beibepurte File — New
File (myiu Ha>kmurte Ctrl + N).

11
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I. Edit  Shell Debug Options Windows Help
icle3llelllfc, May 18 2014, 10:38:22) [MSC v.1600 32 bit (In %

Mo File
Open... Chrb+ redits™ or "license(}" for more information.
Recent Files L
Dpen BModule.. Alt+BA
Class Browser Ak C

Fath Browser

Save Ctid+5
Saves As.. Ctrl+Shefe+5
| Save Copy As.. Alt+ShiftsS

Print Window  Ctd+P

Clase Al F4
Emt Cid+0}

B OTKpBIBIIEMCSI OKHE BBEIUTE CIeTYIOITHI KOJ;

name = input("Kak Bac 3o0ByT? ")
print("MpuseT,", name)

[TepBas cTpoKa IteuaTaeT BoIrpoc (“Kak Bac 30ByT? ”), 0)KH/iaeT, II0Ka BBl He HalleyaTaeTe UTo-
HUOYIb U He HaXKMETe Enter 1 coxpaHseT BBeJEHHOe 3HaUeHNe B [lepeMeHHOM name.

Bo BTOpO# CTPOKe MBI UCIIOJIb3yeM QYHKITUIO print /i BEIBOJA TeKCTa Ha 3KpaH, B JaHHOM
ciy4dae g BeIBoza “IIpuBeT, ” M TOT0, YTO XPaHUTCA B IIepeMeHHOH “name”.

Tenieps HaxMéM F5 (mu Bei6epeM B MeHI0 IDLE Run — Run Module) u y6egumcs, 4To TO, 4TO
MBI Haltmcasy, paboraert. Ileper sarryckoMm IDLE mpefjio’KUT HaM COXpaHUTH ¢aiiyl. CoxpaHUM
TyZa, KyZa BaM OyzieT y06HO, I10C/Ie Yero IIporpaMMa 3amyCTUTCS.

BBI IOJDKHBI YBUIETh UTO-TO HAIIOZOOHe 3TOT0 (Ha CKPUHIIOTE cjeBa - paliyl ¢ HallMCcaHHOU
BaMU IPOTPaMMOl, CIIpaBa - pe3yJIbTaT eé paboThl):

[7 o7 oRl relosy - Cruses/\Desktopihetogy

File Edit Formst Run Options Windows Help J File Edit Shell Debug Options Windows Help
nams = input ("Kax =ac sosyr? "} Fython 3.4.1 (v3.4.1:c0e311e010fc, May 13 2014, 10:38:22) [MSC -
print ("Mpueet, ™, nams) tel)] on win3z
Type "copyright”, "credits"™ or "license()" for more information
e == -== == BESTART ==== ==

e
Fax Bac SoEYTT OHuMa

[pmzer, Imea
e

[Tosppasiisgro! Bl HayUYM/IUCH ITUCATh IIPOCTEMINME IIPOrpaMMEL, a TakK)Ke IT03HAKOMUJIUCH CO
cpemoit paspaborku IDLE. Temepb MOKHO HEMHOI'O OTHOXHYTh, a IIOTOM HadaTh HU3y4daTh
python gasbiie. MoykeTe IIOCMOTPETh CHHTaKCcHUC python, ITMKIILI MK yeioBud. JKesar yaayu!
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[naBa 4

CuHTaKcKc a3bika Python

CHHTaKCHC s13bIKa Python, KaK ¥ caM SI3bIK, OUeHb ITPOCT.

CuHTAaKCcuc

» KoHelT CTPOKH SBJIsIETCS KOHIIOM MHCTPYKITHH (TOUKa C 3aIISITOM He Tpe6yeTcs).

* BJioKeHHBIe HHCTPYKITUHU 00heJUHSIOTCS B 6JIOKU 110 BeJTUUMHE OTCTYIIOB. OTCTYT MOJKET
OBITH JIFOOBIM, TJIABHOE, UTOOBI B IIpe/iesiaX OfHOTO BJIOYKEHHOTO 6JI0Ka OTCTYII GBI O/IHA-
KOB. U Ipo UMTaeMOCTh Ko/la He 3a6bIBatiTe. OTCTYH B 1 IIpo6est, K IIpUMepy, He JIydlliee
peliteHue. Mcmob3yiTe 4 mpobesia (MK 3HAK TaOyJISITNY, Ha XYI0H KOHEIT).

 Byio’keHHBIe MHCTPYKIIMHM B Python 3aImmmchIBaroTCS B COOTBETCTBUHU C OTHUM U TeM >Ke
111a6JI0HOM, KOTJIJa OCHOBHAsI MHCTPYKITHS 3aBepIlaeTcs TBOETOUMEM, BCJIe/l 3a KOTOPHIM
pacrmosiaraeTcsl BJIOYKEHHBIN GJI0K K0/la, 0OBIYHO C OTCTYIIOM IOl CTPOKOM OCHOBHOM HH-
CTPYKITHH.

OCHOBHast MHCTPYKLUUA:
BnoxeHHbIi 610K MHCTPYKL I

HecKkonbKO cneunasibHbIX c/liydaeB

» IHOra BO3MOYKHO 3aIlCaTh HECKOJILKO MHCTPYKITUU B OHOM CTPOKe, pa3zesisii UX TOY-
KOM C 3aIIITOMH:

a=1,b =2, print(a, b)

13
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Ho He fesatiTe 3T0 cIUIIKOM YacTo! [ToMHUTe 06 y1o604nuTaeMOCTH. A JIydlile BOOOIIle TaK
He JIeJIamTe.

 JIOIyCTUMO 3aIlMChIBATh OHY MHCTPYKITUIO B HECKOJIBKUX CTPOKax. /IoCTaTOYHO ee 3a-
KJIFOUUTH B ITapy KPYIJIBIX, KBaAPaTHHIX MJIN QUTYPHBIX CKOOOK:

1 and b == 2 and
3 and d == 4): # He 3abkriBaem rpo gsBoeTo4yue
print('spam' = 3)

if (a
C

» TeJsio COCTaBHOM UHCTPYKIMU MOYKET pacliojiaraTbCd B TOH »Ke CTPOKe, UTO U TeJIO OCHOB-
HOM, eC/IU TeJI0 COCTaBHOM MHCTPYKIIMHU He COLEP>KUT COCTaBHBIX UHCTPYKIUM. Hy 4 1y-
Malo, BBl IIOHAJIN ;). /laBaiiTe JIy4llle IIpUMep IIPUBEIY:

if x > y: print(x)

ITotTHOE TTOHUMaHHe CHHTAKCHCa, KOHEYHO, IIPUXOAUT C OIILITOM, II09TOMY S COBETYI0 BaM 3a-
IJITHYTH B py6puUKy “IIprmMeps! 1porpamm”.

Taxoke coBeTyro IpounTaTh PEP 8 — PyKOBOICTBO 110 HallMcaHUio Koja Ha Python u /lokymen-
TUpoOBaHUe Kona B Python. PEP 257.

4.2. HeckonbKo cneuuanbHbIX C/ly4yaeB 14


https://pythonworld.ru/primery-programm
https://pythonworld.ru/osnovy/pep-8-rukovodstvo-po-napisaniyu-koda-na-python.html
https://pythonworld.ru/osnovy/dokumentirovanie-koda-v-python-pep-257.html
https://pythonworld.ru/osnovy/dokumentirovanie-koda-v-python-pep-257.html

[naBa 5

[fporpamma He pabortaert. Yto genatb?

Mos mporpaMMa He pa6oTtaeT! UTo fesaTh? B JaHHOM CcTaThe A IIOCTapaloCch coOpaTh HAUO0-
Jiee 4acThle OIMMMOKHY HAYMHAIOIIUX IIPOrpaMMUPOBaTh Ha python 3, a TakKe pacckaky, Kak Ux
HCIIPaBJIAT.

HpOGJIEMa: Mos IIporpaMMa He 3allyCKaeTCd. Ha JOJIM CEKYHIBI II0ABJIAETCA tIépHOE OKOIIIKO,
a 3aTeM Hucude3aerT.

Hpnqn}la: I10CJj1€ OKOHYaHHA BBIIIOJTHEHUS ITPOTrPpaMMBI (TIocjie BBIIIOJTHEHUS BCETO KOo/Ja UJIHN
IIPY BOSHUKHOBEHHH VM CKJIIOYEHMA ITPOrpaMmMa 3aKPhIBA€TCA. U eciiu BBI €€ BhI3BAJIH ,E[BOfIHBIM
KJIMKOM I10 MKOHKE (a BHI, CKOpee BCero, BbI3BaJIN e€é IMEeHHO TaK), TO OHa 3aKpoeTcd BMeCTe C
OKOIIIKOM, B KOTOPOM HaXOOHUTCA BEIBO/I ITPOTPaMMEI.

PenreHmue: 3arryckaTh IporpaMmy yepes IDLE MM yepe3 KOHCOJIb.
IIpo6s1eMa: He pa6oTtaet ¢pyHKIMd input. [Tuiet SyntaxError.
IIpumep Koza:
>>> a = input()
hello world
File "<string>", line 1
hello world
A

SyntaxError: unexpected EOF while parsing
IIpuuuHa: Brl 3anryctuiu Python 2.
Pemrenue: YcranosuTs Python 3.
ITpo6seMma: ['me-To yBUeJI IIPOCTYIO IIpOrpaMMy, a OHa He paboTaerT.

ITpumep Kopxa:

15
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name = raw_input()
print name

OmuokKa:

File "a.py", line 3

print name
A

SyntaxError: invalid syntax

IIpuynHa: BaM 11o/IcyHyJ/IM IporpaMmmy Ha Python 2.

Pemienue: [IpounTaTth 06 oTinunax Python 2 ot Python 3. Ilepenucats eé Ha Python 3. Hanpu-
Mep, JaHHas IIporpaMMa Ha Python 3 6yzeT BBITJIAZETh TaK:

name = input()
print(name)

ITpo6iaema: TypeError: Can’t convert ‘int’ object to str implicitly.

ITpumep Koxa:

>>> a = input() + 5
8
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: Can't convert 'int' object to str implicitly

Hpmmna: Hesb3a CKJIaAbIBATh CTPOKY C UK CJIOM.

Permenue: [IpyBeCTHU CTPOKY K UHCJIY C IOMOINBI0 GyHKIUU int(). KcTaTH, 3aMeThTe, UTO QyHK-
U4 input() Bcerga Bo3BpaljaeT CTPOKy!

>>> @ = int(input()) + 5
8

>>> g
13

IIpo6sema: SyntaxError: invalid syntax.

IIpumep Koma:

a=>5
if a ==
print('Ypa!")

OmuokKa:

File "a.py", line 3
if a ==
AN

SyntaxError: invalid syntax

16
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IIpuyuHa: 3a6BITO ABOETOUME.

Pentenue:

a=>5
if a ==
print('Ypa!"')

IIpo6sema: SyntaxError: invalid syntax.

IIpumep Koza:

a=>5
if a = 5:
print('Ypa!")

Omruoka:

File "a.py", line 3
ifa=>5

AN

SyntaxError: invalid syntax

IIpuuuHa: 3a6BITO PAaBHO.

Pentenue:

a=>5
if a ==
print('Ypa!")

IIpo6sema: NameError: name ‘a’ is not defined.

IIpumep Koza:

print(a)

IIpuunHa: IlepeMeHHasa “a” He cyIecTByeT. BO3MOXXHO, BEI OIleYaTa/INCh B Ha3BaHUHU UJIH 3a-
OBLIM MHUITMAIU3UPOBATH €é.

Pemrenue: IclipaBUTE OII€YATKY.

a =10
print(a)

IIpo6iaema: IndentationError: expected an indented block.

IIpuMep Kopxa:

a =10
if a > 0:
print(a)

IIpuuuHa: Hy>XeH OTCTYII.

17
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Penienue:

a =10
if a > 0:
print(a)

IIpo6sema: TabError: inconsistent use of tabs and spaces in indentation.

IIpumep Koza:

a =10
if a > 0:
print(a)

print('Ypa!"')

OmuokKa:

File "a.py", line 5
print('Ypa!")

A

TabError: inconsistent use of tabs and spaces in indentation

ITpuuuHa: CMellleHHe TPo6esIoB U TabyJISIINU B OTCTYIIAX.

Pemmrenue: McripaBUTE OTCTYIIHL.

a =10
if a > 0:
print(a)

print('Ypa!"')

ITpo6saema: UnboundLocalError: local variable ‘a’ referenced before assignment.

IIpumep Koxa:

def f():
a += 1
print(a)

a =10
fO)

Ommoka:

Traceback (most recent call last):
File "a.py", line 7, in <module>
O
File "a.py", line 3, in f
a += 1
UnboundLocalError: local variable 'a' referenced before assignment

IIpuuuHa: [ToIIbITKa 06PaTUTHCA K JIOKAJILHOU IIepeMeHHO, KOTOpas elllé He Co3aHa.

PemieHnue:

18
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def f():
global a
a += 1
print(a)

a =10
fO)

IIpo6eMma: IIporpamMmMa BBIIIOJIHIIACH, HO B Gpaliyl HUUero He 3aIIMCaJIoCh / 3aIIUCaI0Ch He BCE.

IIpumep Koza:

>>> f = open('output.txt', 'w', encoding='utf-8")
>>> f . write('bla')

3

>>>

ITpuunHa: He 3aKphIT Qaiis, 4aCTh JaHHBIX MOTJIa OCTAaThCS B 6ydepe.

Pemmenue:

>>> f = open('output.txt"',
>>> f.write('bla')

3

>>> f.close()

>>>

w', encoding="utf-8")

IIpoGs1eMa: 3/1ech MOXKeT OBITH Ballla po6sieMa. KoMMeHTapuu UYyTh HIDKE :)

Tax>ke BaM MO>KeT OBITH I10JIE3HO 3TO OIIHMCAaHHUE:

19




[naBa 6

NHcTpykums if-elif-else, npoBepka NCTUHHOCTY, TpeXmMecTHoe
BblpaxeHue if/else

VceaoBHasA uHCTpyKuuA if-elif-else (e€ eré mHorza HaspIBalOT OIlEpaTOPOM BeTBJIEHUS) - OC-
HOBHOM MHCTPYMeEHT BrIbopa B Python. IIpoiiie roBopsi, 0Ha BeIOHpAaeT, KaKoe JeiCTBUE CJIe/ly-
eT BBIIIOJIHUTh, B 3aBUCUMOCTH OT 3HaUeHUd IlepeMeHHBIX B MOMEHT IIPOBEPKHU YCI0BUS.

CUHTaKcUC NHCTpyKuum if

CHauaJia 3alTMChIBAeTCsI UaCTh if ¢ yCJIOBHBIM BhIpa’keHUEM, Jjlajlee MOTYT CJIe/IoBaTh OTHA WJIN
60s1ee HeobOs13aTeJbHBIX yacTel elif, ¥, HaKoHell, Heobs3aTebHas 4YacTh else. O61asa popma
3aIlMCH YCJI0OBHOM MHCTPYKITUHU if BRITVIATUT CI€IYIOIITUM 06pasoM:

if testl:
statel

elif test2:
state2

else:
state3

IIpocTo¥ mpuMep (HarleyaTaeT ‘true’, Tak KaK 1 - UICTHUHA):

>>> if 1:
print('true')

. else:
print('false")

true

20
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UyTh 60J1ee CI0KHBIN IpuMep (ero pesyybTaT OyAeT 3aBHUCETh OT TOrO, UYTO BBEJI I10JIb30Ba-
TeJIb):

a = int(input())
if a < -5:
print('Low")
elif -5 <= a <= 5;:
print('Mid")
else:
print('High")

KOHCTpYKITHA ¢ HECKOJILKUMHU elif Mo>KeT TakyKe CIIy>KUTh OTJIMYHOU 3aMeHOM KOHCTPYKITUU
switch - case B Apyrux g3pIkax IporpaMMUpPOBaHUSA.

NMpoBepKa UCTUHHOCTKN B Python

* JIto60e uuciio, He paBHOE 0, I HeIlyCTOM 00'beKT - UCTUHA.

» Yuciia, paBHbIe 0, MycThle 00 bEKTHI U 3HaUeHHe None - JI0Kb

 Onepaluy CpaBHEeHUS IIPUMEHSIOTCS K CTPYKTypPaM JTaHHBIX PEKYPCHUBHO

* Omeparuu cpaBHeHMs Bo3BpalawT True uiu False

« Jloruyeckue oriepaTopsl and U Or BO3BPAIal0T UCTUHHBIN WJIN JIOJKHBIN 00 beKT-0IIepaHy,

Jloruueckue OIIepaTopPhI:

X and Y

HcTuHa, ecsik 00a 3HaueHUd X U Y HICTUHHBI.

X orY

VicTrHa, eCIx XO0Ts OBl OHO M3 3HaUeHUU X UK Y HCTHHHO.

not X

HcTHuHa, ecsu X JIO>KHO.

TpexmecTHoe BbipakeHue if/else

Ciienyroiast MHCTPYKITUA:
if X:

A=Y
else:

A=7Z

6.2. MpoBepka uctnHHoctn B Python 21
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IIOBOJILHO KOPOTKas, HO, TeM He MeHee, 3aHUMaeT IeJIbIX 4 CTPOKU. CIieliuajbHO I TAKUX
cIy4aeB U ObLIIO IIPUAYMaHO BhIpakeHUe if/else:

A=Y if X else Z

B TaHHOM MHCTPYKITUM UHTEePIPETATOP BBIIIOJIHUT BhIpakeHue Y, ecsivd X UCTUHHO, B IIPOTUB-
HOM CJTy4ae BBIIIOJIHUTCS BhIpa>keHHe Z.

>>> A = '"t' if 'spam' else 'f'
>>> A
ltl

6.3. TpexmecTtHoe Bbipa)keHue if/else 22




[naBa 7/

Llvknel for n while, onepaTopskl break n continue, BoswebHoe cnoso
else

B aToi cTaThe A pacckaky o nukiaax for u while, ontepatopax break u continue, a Takxe 0
c/I0Be else, KOTOpoe, 6yaydu yIoTpe6GIeHHOE C ITUKJIOM, MOYKET C/ielaTh IPOTPAaMMHBINA KOZ,
HEeCKOJIbKO 60JIee ITIOHSATHBIM.

LUwnkn while

While - oguH U3 caMbIX YHUBEPCAJIbHBIX ITUKJIOB B Python, moaToMy JOBOJIFHO MeJIeHHBIMN.
BEITIOJTHSET TeJI0 ITHKJIA IO TeX IOop, II0Ka YCI0BHUe ITUKJIa UCTUHHO.

>>> ] = 5§

>>> while i < 15:
print(i)
i=1+2

AALO\IUﬂ-

w =

Lukn for

[MukJ for y>Ke UyTOUKY CJI0’KHEe, YyTh MeHee YHUBePCaJIbHBIH, HO BBIIIOJIHIETCS ropaszo ObICT-
pee 1ki1a while. 3TOT IIUKJI HPOXOAUTCSA I10 IFOO0OMY UTEPUPYEMOMY 00 BeKTY (HalIpUMep CTPO-
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Ke 1iIin CHI/ICKY), M BO BpeMs Ka’KI0ro IIpoxXo/Jia BBITIOJIHAET TeJIO INUKJIA.

>>> for i in 'hello world':
print(i = 2, end="")

hheelllloo wwoorrlldd

OnepaTop continue

OnepaTop continue HaYMHAET CAeAYIOIUHN IIPOXO0/, [TUKJIA, MUHYS OCTaBIlleecs TeJso 1uKia (for
Wik while)

>>> for i in 'hello world':
if i == 'o':
continue
print(i = 2, end="")

hheellll wwrrlldd

Onepatop break

OnepaTtop break 10cpoYHO MpephIBaeT ITHKII.

>>> for i in 'hello world':
if 1 =="

break

print(i # 2, end="")

o .

hheellll

Bonweb6bHoe cnoBo else

Ci0Bo else, mpuMeHeHHOe B IukJe for mim while, poBepsieT, OBLT JIU IIPOU3BEIeH BBIXO] U3
ITUKJIa MTHCTPYKITUeH break, uin ke “ecTeCTBeHHBIM” 06pa3oM. BJIOK HHCTPYKIIHI BHYTPH else
BBITIOJIHUTCS TOJILKO B TOM CJIy4ae, eCJIM BBIXO/T U3 ITUKJIa Ipou3oIiies 6e3 moMmoInu break.

>>> for i in 'hello world"':
if i == "a":
o break
. else:
print('bykBbl a B cTpoke HeT')

EyKBH a B CTpPOKe HeT
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[naBa 8

KntoueBble cioBa, Moaynb keyword

CeromHs 51 M0-6bICTPOMY IIPO6ETYCh 110 BCEM KJIH0UeBBLIM c10BaM B Python, a 3aoHO ¥ 110 Mozy-
sro keyword.

KnroueBble c/1oBa

False - 10Xb.

True - tpaBza.

None - “ycToii” 00bEKT.

and - siornyeckoe H.

with / as - MeHe/DKep KOHTEKCTA.

assert ycjioBHe - BO30y)K/laeT UCKII0UEeHNeE, eCIU YCI0BHUE JI0KHO.
break - BbIX0/T M3 ITUKJIA.

class - 110/1b30BaTeJIbLCKUN TUIL, COCTOSIIIHUN U3 METOJ0B U aTPUOYTOB.
continue - rrepexof, Ha CJIeAYIOIIYI0 UTePAITHIO [TUKJIA.

def - ompepesieHre GyHKITHUH.

del - yraseHue o6beKTa.

elif - B ipoTUBHOM ciIy4ae, eciu.

else - cm. for/else min if/else.

except - TepexBaTHUTh UCK/IIOYEHHE.
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finally - BKyne ¢ HHCTPYKIIHEeH try, BBHIIIOJHSIET MHCTPYKIIMU HEe3aBUCHUMO OT TOTO, OBLIO JIK
HCKJIIOUeHMe I HeT.

for - ik for.
from - UMIIOPT HECKOJIBKUX QYHKIIUI U3 MOIYJIA.

global - mo3BoJIsIeT cflesiaTh 3HaUeHHe IIepeMeHHON, IPUCBOeHHOe el BHYTPU QYHKIIUH, JI0-
CTYIIHBIM U 3a IIpefieJIaMU 3TOU QyHKITUH.

if - ecotm.

import - UMIIOPT MOAYJIA.

in - IIpoBepKa Ha BXOK/IEHUE.

1S - CChIAIOTCA JIM 2 06'beKTa Ha OJTHO U TO K€ MeCTO B IIaMSTH.
lambda - orpesiesieHre aHOHUMHOM QYHKITUH.

nonlocal - T03BOJISAET CieIaTh 3HaUYeHUe IlepeMeHHON, IPHCBOeHHOe e BHYTPU QYHKITUH, J10-
CTYITHBIM B 00'beMJIIOIIEH MHCTPYKITUH.

not - oruyeckoe HE.

or - jjoruvyeckoe WJIN.

pass - Huuero He Jiejaroniast KOHCTPYKITHA.

raise - BO30yIUTh UCKJIIOUEHUeE.

return - BepHYTh pe3yJbTaT.

try - BEIIIOJIHUTH UHCTPYKITUH, IIepeXBaThIBasd UCKIUEeHNI.
while - 11rks1 while.

yield - oripeiesteHre QyHKIIUU-TeHepaToOpa.

Moaynb keyword

B 06111eM-T0, keyword - He TaKOH y>K ¥ MOJYJIb, HO BCe JKe.
keyword.kwlist - CITHCOK BCeX TOCTYITHBIX KJIFOUEBBIX CJIOB.

keyword.iskeyword(cTpoka) - IBJIsieTCs JIU CTPOKA KJIH0UEBBIM CJI0BOM.

8.2. Mogynb keyword 26


https://pythonworld.ru/osnovy/instrukciya-if-elif-else-proverka-istinnosti-trexmestnoe-vyrazhenie-ifelse.html
https://pythonworld.ru/tipy-dannyx-v-python/isklyucheniya-v-python-konstrukciya-try-except-dlya-obrabotki-isklyuchenij.html
https://pythonworld.ru/osnovy/cikly-for-i-while-operatory-break-i-continue-volshebnoe-slovo-else.html

[naBa 9

BcTpoeHHble pyHKLNN

KpaTkuii 0630p BCTpOeHHBIX pyHKITNH B Python 3.

BcTpoeHHble pYHKLMU, BbINOJIHAKOLWME Npeo6pa3oBaHne TUNOB

bool(x) - mpeo6pasoBaHUe K TUITY bool, UCIIOIB3YIOIAS CTaHAAPTHYIO IIPOLIeIYPY [IPOBEPKU UC-
TUHHOCTU. ECJIU X SIBJIgeTCS JIOKHBIM WJIU OIIyIleH, BO3BpalllaeT 3HauyeHUe False, B IpOTUBHOM
cIydae oHa Bo3Bpalraet True.

bytearray([ricTouHUK [, KogupoBKa [o1n6Ku]]]) - mpeobpasoBaHue K bytearray. Bytearray - us-
MeHseMas I10CJIe[0BaTeJbHOCTh IeJIbIX YMces B AuanasoHe 0<=X<256. Bri3BaHHasg 6e3 apry-
MEeHTOB, BO3BpalllaeT IIyCTOM MacCHUB OauT.

bytes([rcTouHUK [, KogrpoBKa [omr6KH]]]) - Bo3BpalaeT 06beKT TUna bytes, KOTOPBIA SIBJIL-
eTCcs HeM3MeHs1eMOH I10C/IeI0BATeIbHOCTBIO I1e/IbIX UrcesI B AuarasoHe 0<=X<256. ApryMeHTEBI
KOHCTPYKTOpa MHTEPIIPETUPYIOTCA Kak 11 bytearray().

complex([real[, imag]]) - mpeobpasoBaHue K KOMIIJIEKCHOMY YHCIIY.
dict([object]) - mpeobpasoBaHue K CI0BaPIO.

float([X]) - mpeo6pa3oBaHUe K UUCJIY C IJIABAKINEN TOUKOU. ECJIM apryMeHT He yKa3aH, BO3Bpa-
mraetcs 0.0.

frozenset([11ociie0BaTEILHOCTD]) - BO3BpAIlaeT HeM3MeHsIeM0oe MHOKeCTBO.
int([object], [ocHOBaHUe cUCTEMEBI CUUCIIEHUA]) - IIpeoOpa3oBaHUeE K 11eJI0MY UK CILY.
list([object]) - co3gaeT crivicox.

memoryview([object]) - co3gaeT 06 bEKT memoryview.

object() - Bo3BpaIjaeT 6e3JTUKUU 00bEKT, IBJISIOIINICSI 6a30BbIM JJI1 BCEX 00HEKTOB.
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range([start=0], stop, [step=1]) - apudMeTHUUeCcKad IIporpeccus oT start 10 Sstop € I1arom step.
set([object]) - co3maeT MHOXKeCTBO.
slice([start=0], stop, [step=1]) - 06'bEKT cpe3a OT start 70 stop ¢ 1rarom step.

str([object], [kogupoBKa], [0ITHNOKHU]) - CTPOKOBOE IIpe/icTaBJIeHUe 00 beKTa. HCII0Ib3yeT MeTO
_str_.

tuple(obj) - mpeobpasoBaHUE K KOPTEXKY.

Apyrvie BCcTpoeHHble GYyHKLUN

abs(x) - Bo3BpaijaeT abCoJIOTHYI0 BeJIUUYHNHY (MOAYJ/Ib YHCJIA).

all(ttocremoBaTesnbHOCTE) - Bo3BparaeT True, eciid Bce 3jIeMeHThI UCTUHHBIE (UJIH, €C/IU I10-
CJIeI0BATEeJIbHOCTD IIyCTA).

any(mmocsie[oBaTeJIbHOCTD) - Bo3Bpalnaet True, eciiv X0Ts 661 OAUH 3JIEMEHT - UCTUHA. JIJId I1y-
CTOH II0CJIe;0BaTeJIbHOCTU Bo3Bpaillaet False.

ascii(object) - Kak repr(), Bo3BpalljaeT CTPOKY, COiep KalllyIo IIpe/icTaBIeHHe 00beKTa, HO 3aMe-
HseT He-ASCII CMMBOJIBI Ha 9KpPaHUPOBAHHEIE I10C/IEI0BATEILHOCTH.

bin(x) - IIpeo6pa3oBaHue 11eJI0TO YKCJIA B IBOUYHYIO CTPOKY.

callable(x) - BosBpaiaet True 111 06beKTa, IO P>KUBAOIIET0 BBI30B (KaK QYHKITUN).
chr(x) - Bo3BpaijaeT 0fHOCUMBOJIbHYIO CTPOKY, KOJI CHMBOJIa KOTOPOM paBeH X.
classmethod(x) - [IpezcraBiisieT yKasaHHY0 QYHKITUIO METO/I0M KJiacca.

compile(source, filename, mode, flags=0, dont_inherit=False) - KoMmmmisaiiyuss B IporpaMMHBIN
KOJl, KOTOPBIU BIIOC/IEICTBUM MOJKET BBIIIOJIHUTHCSI QYHKITMEHN eval miau exec. CTpoKa He 10JDK-
Ha CoZiep>KaTh CUMBOJIOB BO3BpaTa KapeTKU WU HyJIeBble OaUTHI.

delattr(object, name) - Yaassger aTpubyT ¢ UMeHeM ‘name’.

dir([object]) - Criricok nMeH 06bEKTa, a eCcji 00bEeKT He yKa3aH, CIIMCOK UMeH B TeKYIIeH JIo-
KaJIbHOM 06J1aCTH BUAVMOCTH.

divmod(a, b) - Bo3BpaiijaeT yacTHOe U OCTaTOK OT JieJIeHUs a Ha b.

enumerate(iterable, start=0) - Bo3BpalljaeT uTepaTop, IIpU KaXI0M IIPOXO0/ie IIPe0CTaBIs0-
I11eM KOpPTeXK U3 HOMepa U COOTBETCTBYIOIIETO YiIeHa II0CJIel0BaTeTbHOCTH.

eval(expression, globals=None, locals=None) - BEIIIOJIHSIET CTPOKY IPOTPaMMHOTO0 KoZa.
exec(objectl, globals[, locals]]) - BeirtosiHgeT 1iporpaMMHEIi Ko Ha Python.

filter(function, iterable) - BosBpaiiiaeT uTepaTop U3 TeX 3JIEMEHTOB, J11 KOTOPBIX function Bo3-
BpalllaeT UCTUHY.

format(value[,format_spec]) - @opmaTupoBaHue (06bIYHO GOpPMATUPOBAHUE CTPOKH).
getattr(object, name ,[default]) - u3BekaeT aTpubyT 06beKTa wiau default.

globals() - C;toBaph 17106a/IbHBIX UMEH.
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hasattr(object, name) - UMeeT st 06beKT aTpUOYT C UMEeHEM ‘name’.
hash(x) - Bo3BpaiiaeT xeIlr ykasaHHOTO 00'beKTa.

help([object]) - Bb130B BCTPOEHHOM CLIPABOYHOU CUCTEMBI.

hex(x) - [IpeobpasoBaHue 11€JI0T0 YK CJIA B IIeCTHAAIIATEPUYHYIO CTPOKY.

id(object) - Bo3Bpaljaet “agpec” o6beKTa. ITO I[eJI0e YHUCI0, KOTOpOe rapaHTUPOBaHHO OyeT
YHUKaJIbHBIM U II0CTOSTHHBIM JJI1 TAHHOI'0 00beKTa B TeUeHIe CPpoKa ero CyIleCTBOBaHUS.

input([prompt]) - Bo3Bpalaet BBe/IeHHYIO I10JIb30BaTeJIEM CTPOKY. Prompt - ITo/icka3Ka I10J1b-
30BaTeJIIo.

isinstance(object, ClassInfo) - cTuHa, ecii 06beKT IBJIgeTCa sKk3eMILTIpoM ClassInfo vim ero
noakJiaccoM. Ec/ii 06beKT He ABJIgeTCI 00 beKTOM JaHHOI'0 TUIIa, PYHKITHUS BCeTla BO3BpalllaeT
JIOKb.

issubclass(xiacc, ClassInfo) - McTtuHa, eciu Kiacc siBjsieTcs mmoaksiaccom ClassInfo. Kimace cum-
TaeTCs IIOAKJIacCOM CeOsl.

iter(x) - BosBpaljaeT 06 beKT UTepaTopa.
len(x) - BosBpailijaeT 4ucjIo 3leMEHTOB B YKa3aHHOM 00'bEKTe.
locals() - CiioBaph JI0KaJILHBIX UMEH.

map(function, iterator) - iTepaTop, II0Jy4UBIINICS II0CIe IIPUMEHEHUS K KaKJOMY 3JIeMeHTY
IocjaeoBaTeIbHOCTH QYHKIIUU function.

max(iter, [args ...] * [, key]) - MakcuMaIbHBIM 3JIeMEHT I10CIeJ0BATEILHOCTH.
min(iter, [args ...] * [, key]) - MUHUMaJ/IbHBIN 3/IeMEHT I10CJI€I0BATEILHOCTH.
next(x) - Bo3Bpairaet ceIyOIINN 3JIeMeHT UTepaTopa.

oct(x) - [IpeobpasoBaHUe 11€JI0T0 YHUCJIAa B BOCbMEPUYHYIO CTPOKY.

open(file, mode="r’, buffering=None, encoding=None, errors=None, newline=None,
closefd=True) - OTKpbIBaeT ¢pail ¥ BO3BpAIlaeT COOTBETCTBYIOIIUI IIOTOK.

ord(c) - Koxg cuMmBoJIa.

powX, y[,rD-(x**y) %r.

reversed(object) - U'TepaTop U3 pa3sBepHYTOro 00bEKTA.

repr(obj) - [IpexncraBieHre 06 beKTa.

print([object, ...], * sep="", end="\n’, file=sys.stdout) - [leyaTs.
property(fget=None, fset=None, fdel=None, doc=None)

round(X [, N]) - OxpyrsieHue 10 N 3HaKOB I10CJIe 3aIIITOM.
setattr(o6beKT, UMs, 3HaUYeHUe) - YCTaHaBJIMBaeT aTpUOyT 06 beKTa.
sorted(iterable[, key][, reverse]) - OTCOPTUPOBaHHBII CIIUCOK.
staticmethod(function) - CTaTuuecKuii MeTOZ 111 QYHKITUH.

sum(iter, start=0) - CyMMa 4JIeHOB I10CJIe/I0BATeIbHOCTH.
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super([tul [, 06beKT miau Tutl]]) - I0CTyI K pOgUTET5CKOMY KJIaccy.

type(object) - BosBpaiaeT Tum o6'beKTa.

type(name, bases, dict) - BosBpairiaeT HOBbIM 9K3eMILIAP KIacca name.

vars([object]) - CtoBapps 13 aTpuOyTOB 06'beKTa. [10 yMOT4aHUIO - CJI0BAPh JIOKAJIbHBIX UMEH.

zip(*iters) - UTepaTop, BO3BpAIlAIOIIUN KOPTEKHU, COCTOSAIINE U3 COOTBETCTBYHOIIIUX 3JI€eMeH-
TOB apI'yMeHTOB-II0CJIe/I0BATEILHOCTEM.
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rnasa 10

Uncna: uensle, BellecTBeHHble, KOMMNEKCHbIe

Umucia B Python 3: 11es1ble, BellleCTBEHHbIE, KOMILJIEKCHbIE. Pa60Ta ¢ UKclaMU U oIlepaliiy HaJl

HHMMH.

Lenbie uncna (int)

Yucia B Python 3 HuYeM He OT/IMUAlOTCSA OT OOBIUHBIX yKces. OHU IO/JIep>KUBAIOT Habop ca-
MBIX 0OBIYHBIX MaTeEMATUUECKUX OIlepaliuii:

X+y CiioxkeHue

X-y BrruntaHue

X*y YMHOXKeHHe

X/y [eseHue

X/y [TosryyeHUe 11€JI04 YaCTH OT JieJIeHUSA
X%y OcTaToK OT e/ IeHUSA

-X CMeHa 3HaKa yucia

abs(x) MopayJis yuciia

divmod(x,y) | Ilapa X//y,X % y)

X *y BosBeseHue B CTelleHb

pow(x, y[, z]) | XY mo MopyJIt0 (eCaI MOZYJIb 3a/[aH)

Taxoke HY>KHO OTMETHUTD, UTO I1eJIble YK CJ/ld B python 3, B OTJIMUYUE OT MHOTUX APYTUX A3BIKOB,

OAeP>KUBAIOT AJIUHHYI0 apUPMeTUKY (0HAKO, 3TO TpebyeT 60JbIile TaMSATH).

>>> 255 + 34
289
>>> 5 x 2
10

>>> 20 / 3
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6.666666666666667

>>> 20 // 3

6

>>> 20 % 3

2

>>> 3 %xx 4

81

>>> pow(3, 4)

81

>>> pow(3, 4, 27)
0

>>> 3 %% 150
369988485035126972924700782451696644186473100389722973815184405301748249

buToBblEe onepauynu

Ha,u DeJIbIMHY YU CJIaMH TaKyKe MOJKHO ITPOU3BOIUTD OUTOBEIE oIrepanynu

X |y | HHoburoBoe uau

x ANy | llobuTOBOE UCKAIOUHANOWee UaU
X &y | IlobutoBoe u

X <<n | BUTOBEBI¥ CABUT BJIEBO

X >>Yy | BUTOBBIV CABUT BIIPABO

~X VHBepcus 6UTOB

[JononHuTeNnbHbIEe METOAbl

int.bit_length() - KosiyecTBO 6UT, HEOOXOAMMBIX /IS IIPeCTAaBJIEHUS YUCIa B IBOUYHOM BUJIE,
6e3 y4éTa 3HaKa U JIMJUPYIOIIUX HYJIEH.

>>> n = -37

>>> bin(n)
'-0b100101"

>>> n.bit_length()
6

int.to_bytes(length, byteorder, * signed=False) - Bo3BpaIijaeT CTpOKYy 6aiTOB, HPeCTaBJISIOIHUX
9TO YMCJIO.

>>> (1024).to_bytes(2, byteorder='big")

b'\x04\x00"

>>> (1024).to_bytes(10, byteorder='big")
b'\x00\x00\x00\x00\x00\x00\x00\x00\x04\x00"'

>>> (-1024).to_bytes(10, byteorder='big', signed=True)

b ' \XTF\XTF\XTF\XTFF\XTFF\XFF\XxTFf\xff\xfc\x00'

>>> x = 1000

>>> x.to_bytes((x.bit_length() // 8) + 1, byteorder="little")
b'\xe8\x03"'
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classmethod int.from_bytes(bytes, byteorder, * signed=False) - Bo3BpalljaeT YUCJIO U3 JaHHOU
CTPOKHU 6aiTOB.

>>> int.from_bytes(b'\x00\x10", byteorder="big")

16

>>> int.from_bytes(b'\x00\x10"', byteorder='little")

4096

>>> int.from_bytes(b'\xfc\x00', byteorder='big', signed=True)
-1024

>>> int.from_bytes(b'\xfc\x00', byteorder='big', signed=False)
64512

>>> int.from_bytes([255, 0, 0], byteorder='big')

16711680

CucrtemMbl cuncneHus

Te, y Koro B 111KoJIe Obl1a THPOPMATHUKA, 3HAKOT, UTO UKCJIa MOTYT OBIThH IIpe/ICTaBJIeHb] HEe TOJIb-
KO B [IeCATUYHOH CHUCTeMe cUucaeHUusd. K IIpuMepy, B KOMIBIOTEPE KMCII0Ib3YeTCd JBOUYHEBIHN
KOJI, U, K IIPUMepPy, YUCI0 19 B IBOMYHOM CUCTEMe CUMCIeHUs OyAeT BBIIVIAAETH Kak 10011.
Tax>ke MHOTIa HY>KHO IIepPeBOIUTE YU CJIa U3 OJHOM CUCTEMBI CUMC/IeHUd B APYyTyI0. Python mia
3TOT0 IIpeloCTaBJIIeT HECKOIBKO QYHKITHIMA:

* int([object], [ocHOBaHMe cHUCTEMEI CUUCIIEHUS]) - TpeobpasoBaHUe K I1eJI0OMY YHUCIIY B 1eCs-
TUYHOU cHUCTeMe cuncaeHusd. [Io yMosr4aHUI0 CHUCTeMa CUMCIEHU TeCATUYHAasA, HO MOXKHO
3aJ1aTh JIF0O0e OCHOBAaHHE OT 2 10 36 BKJIIOUHTEJIbHO.

* bin(x) - mpeobpasoBaHue 11€JI0T0 YUCJIa B JBOUYHYIO CTPOKY.
* hex(x) - mpeo6paszoBaHMe I1€JIOTO YHCJIA B IIIeCTHAAIIATEPUYHYIO CTPOKY.
* oct(X) - mpeo6pa3oBaHue I1eJI0I0 YKUCJIa B BOCbMEPUUYHYIO CTPOKY.

ITpuMepHI:

>>> a int('19'") # lepeBogum CTPOKYy B YUC/IO
>>> b int('19.5") # Ctpoka He SB/AAETCA UeJsIbIM YNC/IOM
Traceback (most recent call last):
File "", line 1, in
ValueError: invalid literal for int() with base 10: '19.5'
>>> ¢ = int(19.5) # [llpyumeHEHHaA K 4UCAy C MnaaBawleri TOYKOV, OTcCeKaeT APO6HYyKw 4YacTb
>>> print(a, c)
19 19
>>> pin(19)
'0b10011"
>>> oct(19)
'0023'
>>> hex(19)
'0x13"'
>>> 0b10011 # Tak TOXEe MOXHO 3arvchiBaTb YUC/I0BbIE KOHCTAHTbI
19
>>> int('10011", 2)
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19
>>> int('0b10011", 2)
19

BewecTBeHHble yncna (float)

BelllecTBeHHBIE UMCa IIOANEP>KUBAIOT Te >Ke Ollepallku, 4To U Iiesible. OqHaKo (U3-3a Ipej-
CTaBJIEHUS YMCesl B KOMIIbIOTepE) BellleCTBEeHHbIE YHUCIAa HETOUYHBI, U 9TO MOJXKET IIPUBECTHU K
oImMubOKaM:

>>> 0.1+ 0.1+0.1T+0.17+0.17+0.17+0.1T+0.1T+0.17+0.1
0.9999999999999999

J1J1s1 BBLICOKOM TOUHOCTHY UCIIOJIB3VIOT APYyTHe 00beKTHI (HanpuMmep Decimal u Fraction)).

Tax>ke BellleCTBEHHbIE UHCJIa He IIOIJIePKUBAIOT [UIMHHYI0 apUPMETHKY:

>>> g = 3 %% 1000
>>> g + 0.1
Traceback (most recent call last):
File "", line 1, 1in
OverflowError: int too large to convert to float

[IpocTeHbKUE TPUMePHI paboThI C YUCIaAMU:

>>> ¢ = 150

>>>d = 12.9

>>> ¢ + d

162.9

>>> p = abs(d - c) # Mogynb uucna

>>> print(p)

137.1

>>> round(p) # OkpyrieHue
137

[lononHnTeNbHbIe METOAbI

float.as_integer_ratio() - mapa I1eJIbIX UMCeJI, Yb€é OTHOIIIEHHEe PaBHO 3TOMY UHCILY.
float.is_integer() - siBJ1geTCA JIU 3HaYE€HHUE I1eJIbIM YK CIJIOM.
float.hex() - mepeBoaut float B hex (11ecTHagIaTEPUUHYIO CUCTEMY CUHUCIEHUS).

classmethod float.fromhex(s) - float 13 mecTHagIIaTEPUYHOMU CTPOKHU.

>>> (10.5).hex()
'0x1.5000000000000p+3"
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>>> float.fromhex('0x1.5000000000000p+3")
10.5

[ToMHUMO CTaHAAPTHBIX BhIPAXKeHUU 11 Ppab0ThI ¢ yrcaaMu (a B Python UX He Tak y>K X MHOTO0),

B cocTaBe Python ecTh HECKOJIBKO I10JIE3HBIX MOZYJIEM.

MO/IYJIB math IIpeaoCTaBJIA€T 0oJiee CI0’KHBIE MaTeMaTHUUeCKHe (I)YHKHI/II/I

>>> import math
>>> math.pi
3.141592653589793
>>> math.sqrt(85)
9.219544457292887

Mopysib random peaju3yeT reHepaTop CAyYaMHBIX YUces]I U QYHKITUM CIyYaitHOTO BhIGOpA.

>>> import random
>>> random.random()
0.15651968855132303

KomnnekcHble yncna (complex)

B PythOIl BCTPOEHHI TaKyKe 1 KOMIVIEKCHBIE UHCJIA:

>>> x = complex(1, 2)

>>> print(x)

(1+23)

>>>y = complex(3, 4)

>>> print(y)

(3+43)

>>> 7z = X +y

>>> print(x)

(1+23)

>>> print(z)

(4+63)

>>> 7 = X * Y

>>> print(z)

(-5+103)

>>> 7z =X /Yy

>>> print(z)

(0.44+0.087)

>>> print(x.conjugate()) # ConpsaxéHHoe 4ucso
(1-23)

>>> print(x.imag) # MHumasa 4acTtb

2.0

>>> print(x.real) # JevictBuTtesibHass 4acThb
1.0

>>> print(x > y) # KoMmrieKcHble 4uncsia Heslb38 CPaBHUTb
Traceback (most recent call last):

10.3. KomnnekcHble yucna (complex)
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File "", line 1, 1in
TypeError: unorderable types: complex() > complex()
>>> print(x ==y) # Ho MOXHO npoBepuTbL Ha PaBeHCTBO
False
>>> abs(3 + 4j) # Mogy/ib KOMMI€KCHOro 4mMcAaa
5.0
>>> pow(3 + 4j, 2) # Bo3BegeHue B CTerneHb
(-7+243)

Taxoke JJIsA pa60T},1 C KOMILVIEKCHBIMHY YHCJIaMH HUCIIOJIB3YyETCAd TaKXKe MOIYJ/Ib cmath.
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PaboTa co ctpokamu B Python: nntepansl

Ctpoku B Python - yriopsijoueHHEBIE I10CIeJ0BaTEIbHOCTH CUMBOJIOB, HCIIOJIb3yeMble JIJIs1 Xpa-
HEeHUS U IpefiCTaBJIeHUsI TeKCTOBOM MHPOPMAIUH, II09TOMY C IIOMOIIIHI0 CTPOK MO>KHO pabo-
TaTb CO BCeM, UTO MO>KeT OBITh IIPe/ICTaBJIeHO B TEKCTOBOM QpopMe.

JTO IepBasi YacCTh 0 PaboTe CO CTPOKAMH, @ UMEHHO O JINTEPaJaX CTPOK.

NlnTtepansl CTPOK

Pa6oTa co ctpokaMu B Python oueHb yj06Ha. Cy1iecTByeT HECKOJIBLKO JUTEPAIOB CTPOK, KOTO-
phle MBI cefiuac ¥ paCCMOTPHUM.

CTpoku B anocTpodax v B KaBblUKax

S
S

lSpamHSl
Ilspamlsll

CTpoKH B anocTpodax U B KaBbIUKAX - OTHO U TO >ke. [I[pyurHa HaJIWUYUs ABYX BApUAHTOB B
TOM, YTOOBI IT03BOJIUTH BCTABJIATH B JINTEPAJIbl CTPOK CUMBOJIBI KaBhIUEK MJIM alloCTPOdOB, He
HCII0JIb3YsI 9KpaHUPOBaHUE.

3KpaHI/IPOBaHHbIe nocnepoBaTesibHoOCTU - Cﬂy)KEGHbIe CMMBOIJIbI

JKpaHUpPOBAaHHbIE II0CIE0BATEJIHLHOCTU II03BOJISIOT BCTABUTH CHUMBOJIBI, KOTOPBIE CJIOKHO
BBECTH C KJIaBUATYPHI.
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JKpaHMpoBaHHas HasHaueHne

nocneAoBaTeNbHOCTb

\n IIepeBOJ CTPOKU

\a 3BOHOK

\b 3abou

\f [TepeBoJ CTPaHUIILI

\r Bo3BpaT KapeTKu

\t I'opusoHTaIbHas TabyIAIUSg

\v BepTukasbHas TabyIsaus

\N{id} HNpentudrkartop ID 6a3s! taHHBIX IOHUKOA

\uhhhh 16-6uTOBBIN CUMBOJI FOHMKOIa B 16-pUYHOM
IIpeJicTaBJIeHUU

\Uhhhh... 32-6uTOBBIN CUMBOJI FOHMKO/Ia B 32-pUYHOM
IIpeJicTaBJIeHUN

\xhh 16-pryHOe 3HaYeHKe CUMBOJIA

\ooo 8-pruHOe 3HaUeHHe CUMBOJIA

\0 CuMBouI Null (He gBJIIeTCSA IPU3HAKOM KOHITA CTPOKH)

“Cblpble” CTPOKM - N0AABASAIOT 3KpaHUpPOBaHUe

Ec/ii miepesi OTKphIBaOIlell KaBHIUKOM CTOUT CHMBOJI ‘T’ (B JII0OOM PETUCTPE), TO MeXaHU3M
9KpaHUPOBAHUS OTKJII0OYaETCH.

S = r'C:\newt.txt"'

Ho, HecMOTps Ha Ha3HayeHUe, “chIpasd” CTPOKa He MOJKeT 3aKaHUYMBAThLCI CUMBOJIOM 06paTHO-
ro ciara. ITyTu pelreHus:

S = r'\n\n\\'[:-1]
S = r'\n\n' + "\\"
S = "\\n\\n'

CTPOKM B TPOWHbIX anocTpodax unm KaBbluKax

[J1aBHOE TOCTOMHCTBO CTPOK B TPOMHBIX KaBbIYKaX B TOM, UTO UX MO’KHO HCII0JIb30BAaTh JJIS
3alIMCHU MHOTOCTPOYHBIX GJIOKOB TEKCTa. BHYTpHM Tako# CTPOKHU BO3MOKHO ITPUCYTCTBHE KaBhI-
4eK U anocTpoos, IJIaBHOE, UTOOHI He OBLII0 TPeX KaBbIYeK IIO/PSS,.

>>> ¢ = "''3T0 o4YeHb 6onbWas
CTPOKa, MHOIOCTPOUYHBIiA
6nok Tekcta'''
>>> C
'3TO o4eHb 6onbWasa\NCTPoOKa, MHOFOCTPOYHLIA\NGAOK TekcTa'
>>> print(c)
3TO OYeHb 6onbwas
CTPOKa, MHOTMOCTPOUYHbIN
610K TekcTa
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Camoyuutenn Python, Beinyck 0.2

9TO BCe 0 JIUTepasax CTPOK U paboTe ¢ HUMHU. O QYHKITUSIX U MeTO[aX CTPOK 51 pacCKaky B
CJIelyIoIeH cTaThe.
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CTpokn. PYHKLUNN N METOAbI CTPOK

HTak, 0 paboTe co CTpOKaM¥ Mbl HEMHOT'0 IIOTOBOPHJIH, Telleph IIOTOBOPUM 0 QYHKIIUAX U Me-
TOAAX CTPOK.

51 mocTapasica cobpaTh 3/1eCh BCe CTPOKOBBIEe METOABl ¥ QYHKIIUHM, HO €CJIM S UTO-TO 3a0BLII -
IIOITpaBJIUTeE.

ba3oBble onepauun

» KonkaTeHaIus (C10)KeHHeE)

>>> S1 = 'spam'
>>> 52 = 'eggs'
>>> print(S1 + S2)
'spameggs"

 lybsimpoBaHue CTPOKHU

>>> print('spam' % 3)
Spamspamspam

» JtMHA CTPOKU (QyHKIIUA len)

>>> len('spam')
4

e JIOCTYII 1O UHIEKCY

>>> S = 'spam'
>>> S[0]

40
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S
>>> S[2]
'a
>>> S[-2]
'a

Kak BHUJIHO 13 IpUMepa, B Python Bo3MoyKeH U JJOCTYII 110 OTPUIATeIbHOMY UH/IEKCY, IIPU
3TOM OTCYeT UjIeT OT KOHI[A CTPOKH.

* l3BIeueHHe cpesa
OmepaTop usBieueHuUs cpesa: [X:Y]. X — Hauasio cpesa, a Y — OKOHYaHUeE;

CUMBOJI C HOMepoM Y B cpes He BXoAUT. [Io yMor4aHUI0 ITIepBEIN UHIEKC paBeH 0, a BTOpOH
- IJIUHE CTPOKH.

>>> s = 'spameggs'
>>> s[3:5]
‘me "

>>> s[2:-2]
'ameg'

>>> s[:6]
'spameg’
>>> s[1:]
'pameggs'’
>>> s[:]
'spameggs"

KpOMe TOT'0, MO?KHO 3a1aTh IIIar, C KOTOPBIM HY?>KHO M3BJIEKATh CPE3.

>>> s[::-1]
'sggemaps'’
>>> s[3:5:-1]

>>> s[2::2]
'aeg

Apyrue GyHKLUUU N MeToAbl CTPOK

[Ipu BBI30BE METO/I0B HEOOGXOUMO IMOMHHUTDH, UTO CTPOKK B Python oTHOCSTCS K KaTeropuu
Hen3MeHsIeEMBIX I10C/IeJ0BaTe/IbHOCTEH, TO eCTh Bce QYHKIIMU U MeTO/bl MOTYT JIUIIH CO3/a-
BaTb HOBYIO CTPOKY.

>>> 5 = 'spam'
>>> s[1] = 'b'
Traceback (most recent call last):
File "", line 1, 1in
s[1] = 'b'
TypeError: 'str' object does not support item assignment
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>>> s = s[0] + 'b" + s[2:]
>>> g
"sbam'

[103TOMY BCe CTPOKOBBIe METO/[bl BO3BPAIIal0T HOBYI0 CTPOKY, KOTOPYIO IIOTOM CJIelyeT IIpHU-

CBOMTH IIEp €MEeHHOM.

Tabauua “PyHKLUUN N MeTOAbI CTPOK”

OYHKLMS NN METOZ

Ha3HaueHune

S = ‘Str’; S = “Str”; S = cnstru:; S = GGty «»

JIuTepaJsibl CTPOK

S = “s\np\ta\nbbb”

dKpaHHUPOBaHHbIE IT0CIeIOBaTeTHHOCTH

S =r”’C:\temp\new”

HedopmaTupoBaHHbIE CTPOKHU (II0[IABJISIOT
9KpaHUpOBaHUe)

S = b”byte” CTpoka 6anToB

S1+ 82 KoHkaTeHaIud (CJI0KeHUe CTPOK)
S1*3 IToBTOPEHUE CTPOKU

S[il OOpalieHue 110 UHIEKCY
S[i:j:stepl V3BJIeueHMe cpesa

len(S) JIJIMHa CTPOKU

S.find(str, [start],[end])

TIOMCK IIOJICTPOKHU B CTPOKe. Bo3BpaliiaeT Ho-
Mep IIePBOT0 BXOXKAEHUS A -1

S.rfind(str, [start],[end])

IToricK ITOACTPOKHU B CTPOKe. Bo3BpailliaeT HO-
Mep II0C/IeJHEro BXOXKIeHUs Wi -1

S.index(str, [start],[end])

ITouck IIOACTPOKH B CTpPOKe. BosBpailmaer
HOMep IIEPBOT0 BXO’KJE€HHS WJIH BBISHIBAET
ValueError

S.rindex(str, [start],[end])

[IoMCK OACTPOKU B CTPOKe. Bo3Bpaiijaet Ho-
Mep MOCJIeTHETO BXOXKIeHUS UJIU BbIShIBAET
ValueError

S.replace(11a6si0H, 3aMeHa)

3aMeHa 1iabJsioHa

S.split(cumBoIT)

PasbueHue CTPOKH IIO pa3aeyiiTesIr0

S.isdigit()

CoCTOUT JIU CTPOKA U3 TP

S.isalpha()

COCTOUT JIM CTPOKa U3 OYKB

S.isalnum()

COCTOHUT JIM CTPOKa U3 NP MU OYKB

S.islower()

COCTOHT JIK CTPOKA U3 CHMBOJIOB B HEDKHEM
perucrpe

S.isupper()

COCTOHT JIH CTPOKA M3 CHMBOJIOB B BEPXHEM
perucrpe

MpoAonxaeTcs Ha cieaytoLLet cTpaHuLe

12.3. Tabnuuya “OyHKLNN N MeToAbI CTPOK”
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Tabnnua 12.1 - npogomKeHMe ¢ npeablayLiel CTpaHnLbI
PYHKUNA AN METOJ, Ha3HaueHune
S.isspace() CoCcTOUT JM CTpPOKa U3 HeoToOpa’kaeMbIX
CUMBOJIOB (Ipo6eJs1, CUMBOJI IIepeBofia CTpa-
Hunpl (\f’), “HoBasg crpoka” (\n’), “mepe-
BOJ KapeTku” (\r’), “ropusoHTa/ibHas Taby-
mamua” (\) U “BepTUKasbHasA TabyAnus”

()

S.istitle() HauynHaroTCs JIU CJ10Ba B CTPOKE C 3aIJIaBHOM
OYKBEI

S.upper() [IpeobpasoBaHUe CTPOKU K BEpXHEMY Peru-
CTPpy

S.lower() [IpeobpasoBaHMe CTPOKU K HUKHEMY peru-
CTpy

S.startswith(str) HauwnHaeTcs jiv cTpoKa S ¢ 11abyoHa str

S.endswith(str) 3aKaH4YMUBaeTCs JIU CTPOKA S 111a0JIOHOM Str

S.join(COMCOK) CO60pKa CTPOKH U3 CITKCKA C pasfieuTesaeM S

ord(cuMBOJI) CumBoJI B ero Ko ASCII

chr(uwuciio) Kox ASCII B cMMBOJT

S.capitalize() [lepeBOLUT I1EPBBIM CHMBOJI CTPOKH B BepX-
HUU PETUCTP, a BCe OCTAJIbHbIE B HIDKHUU

S.center(width, [fill]) BosBpairaer OTIIEHTPOBAHHYIO CTPOKY, IIO
KpasgM KoTopoi ctouT cuMBoJI fill (mpobest 1o
YMOJIYaHUI0)

S.count(str, [start],[end]) BosBpailiaeT KoJIMUeCTBO HellepeceKarolux-

C BXOXKIeHUU IIOJICTPOKU B [HaliasoHe [Ha-
yaJjio, KoHerr] (0 ¥ JyIMHa CTPOKH I10 yMoJI4Ia-
HUI0)

S.expandtabs([tabsize]) BosBpailliaeT KOIIUI0 CTPOKU, B KOTOPOH BCe
CUMBOJIBl TabyJAIUM 3aMeHSIOTCS OJHUM
WU HECKOJIbKUMU IIpo6esiaMu, B 3aBUCUMO-
CTHU OT TeKylero croJibma. Eciu TabSize He
yKasaH, pasMep TabyJIAIIUHU I10J1aTaeTCs paB-
HBIM 8 IIpobesraM

S.Istrip([chars]) YaasneHue Ipo6eIbHBIX CUMBOJIOB B Havalle
CTPOKHU

S.rstrip([chars]) VaaseHue IIpoOeJbHBIX CUMBOJIOB B KOHIIE
CTPOKHU

S.strip([chars]) YnaseHue Ipo6esbHBIX CUMBOJIOB B Hauajle
U B KOHIIe CTPOKU

S.partition(irta6s10H) BosBpalllaeT KOpPTeXK, COAep Kallluil 4YacThb

Iepes epBbIM IIa6JI0HOM, CaM I1a6JIoH, U
YyacTh IT0cJIe IrabsioHa. Ecyti ma6y10H He Hal-
IeH, BO3BpaIllaeTcs KOPTEeXK, COMep Kallfuid
caMy CTPOKY, a 3aTeM JIBe ITYCThIX CTPOKU
MpoAONXKAETCS HA CNeAyHOLLEN cTpaHmLe
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Tabnnua 12.1 - npogomKeHMe ¢ npeablayLiel CTpaHnLbI
PYHKUNA AN METOJ, Ha3HaueHune
S.rpartition(sep) BosBpaiiaeT KOpTeXX, COAep>Kallluil 4YacThb
repen I0oCJaeJHUM I1abJIOHOM, caM II1abJIoH,
U YacThb mocje mabsoHa. Eciu mabiyioH He
HaliJleH, BO3BpalllaeTcsd KOPTeXK, ComeprKa-
IITUH [IBe IIYCTHIX CTPOKH, a 3aTEM CaMy CTpPO-
Ky
S.swapcase() [lepeBOOUT CHUMBOJIBI HU)KHETO perucrpa B
BEpPXHUY, a BepXHero — B HIDKHUN
S.title() [IepByI0 OYKBY KaK[OI'0 CJIOBA IIEPEBOIUT B
BEpPXHUU PErucTp, a Bce OCTAJIbHbLIEe B HUXK-
HUN
S.zfill(width) [lesaeT IUIMHY CTPOKU He MeHbIlle width, 110
He00XO0JMMOCTH 3aIl0/IHAS ITIepBble CUMBOJIbI
HYJIIMU
S.Jjust(width, fillchar="") JlesaeT JUIMHY CTPOKU He MeHbIller width, 1o
HeOOXOAMMOCTU 3alI0JIHAA II0CIeJHUE CHUM-
BoJIbl cuMBOJIOM fillchar
S.rjust(width, fillchar="") JlestaeT JUIMHY CTPOKU He MeHbIler width, 1o
HeO00XOAMMOCTH 3aIl0/IHSS IlepBble CUMBOJIbI
cuMmBoJioM fillchar
S.format(*args, **kwargs) dopmMaTHpoOBaHUE CTPOKHU
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dopmaTtnpoBaHue cTpok. Metoa format

MHora (a TOuHee, TOBOJILHO YacTO0) BO3HUKAIOT CUTYaIlHH, KOT/Ia HY>KHO clleJIaTh CTPOKY, IO/ -
CTaBUB B Heé HEKOTOPHIE JJaHHbIE, II0JIyUYeHHbIe B IIPOIlecce BHIIIOJTHEHUS IPOTPaMMBI (I10JIb-
30BaTeJIbCKUH BBOJI, faHHbBIe U3 QaloB U T. M.). [I0/ICTAaHOBKY JaHHBIX MO>KHO CZeJIaTh C II0-
MOIITbI0 GOpMaTUPOBaHUS CTPOK. PopMaTHPOBAHKE MOJKHO CZeJIaTh C IIOMOIIBI0 OoIllepaTopa
%, 160 ¢ MOMOIIBbI MeToa format.

<DopmaT|/|pOBa|-||/|e CTPOK C NOMOLLbIO METOAA format

Eciu JJIA IIOACTaHOBKH TpQGYGTCH TOJIBKO OJIMH apPI'YMEHT, TO 3Ha4YeHHEe - CaM dpI'YMEHT:

>>> 'Hello, ' .format('Vasya')
'Hello, Vasya!'

A eCJIM HECKOJIBKO, TO 3HAUEeHUAMU OYAYT ABJIATHCSA BCe apIYMEHTHI CO CTPOKAaMU I10/ICTAaHOBKH
(0OBIYHBIX UM UMEHOBAHHEBIX):

>>> ! . ) ‘.format('a', 'b', 'c")
'a, b, c'

>>> "{}, . ‘.format('a', 'b', 'c")
'a, b, c'

>>> ! , , ".format('a', 'b', 'c')
'c, b, a'

>>> ! , , ".format(='abc")

'c, b, a'

>>> ! ".format('abra', 'cad')
"abracadabra’

>>> 'Coordinates: , ".format(latitude="'37.24N"', longitude="-
-115.81W")
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'Coordinates: 37.24N, -115.81W'
>>> coord = {'latitude': '37.24N', 'longitude': '-115.81W'}
>>> 'Coordinates: , ".format(++coord)
'"Coordinates: 37.24N, -115.81W'

OmHaKo MeTo[ format yMeeT 0oJibIliee. BOT ero CHHTAKCHC:

rnose 3aMeHsl 2= "{" [wma nona] ["!" npeobpasoBaHue] [":" cneuyndpukauma] "}"
MMs nons ::= arg_name ("." wma aTtpmbyTa | "[" wmHaekc "]1")=
npeobpasoBaHue = "r" (BHyTpeHHee npeacTaBneHue) | "s" (4enoBeuyeckoe_,
—npejcTaBsieHne)

cneundmnkaums = CM. Huxe

Hanpumep:

>>> "Units destroyed: ".format(players = [1, 2, 31)

'Units destroyed: 1'

>>> "Units destroyed: ".format(players = ["1", '2', '3'])

"Units destroyed: "1'"

Teneps crenmupukarysg popmara:

cneunpmnkaums = [[filllalign][sign]l[#][0][width][,][.precision][type]
3anosHNTeNnb ::= cCcumBOoNa Kpome ‘{' win '}’

BblpaBHMBaHMe ::= "<" | ST =T UAT

3HaK R S N B

wrupuHa 1= 1nteger

TOYHOCTb ;1= 1integer

T™IN 2i= "b™ | "c™ | "d™ | "e™ | "E" | “F" | “F" | "g" | "G" |

llnll | IIOH | IISII | IIXII | IIXII | ll%ll

BhIpaBHUBaHUE ITPOU3BOJUTCS IIPU IIOMOIIIM CUMBOJIA-3aII0JTHUTEJIS. JJOCTYIIHEI CJIeIyIOIHe
BapUaHThI BHIpaBHUBAHUSL:

djar| 3HaueHue

< CHUMBOJIBI-3aTI0JITHUTEJIN OYAYT CIIpaBa (BbIpaBHUBaHUe 00beKTa I10 JIeBOMY Kparo)
(10 yMOJTUaHUIO).
>’ BbIpaBHUBaHUeE 00beKTa I10 IIpaBOMY Kparo.

=’ 3aroysiHUTeJIb OyZeT IIocjie 3HaKa, HO Iepe iudpaMu. PaboTaeT TOJILKO C
YHCJIOBBIMU THUIIAMU.
A BrIpaBHUBaHUE II0 IIEHTPY.

Omug “3HaK” UCII0JIB3YeTCd TOJIBKO IJI YUCEeJI M MOKeT IPUHUMATE CIeAyIoIe 3HaUeHNA:

djar 3HauyeHHe

+ 3HaK /10J/>KeH OBITh UCII0JIb30BaH JIJISI BCEX UHCeJI.

6. -¢ I OTpUIaTeJIbHBIX, HUYEero JJId II0JI0KUTEeJIbHBIX.
‘TIpobesr’ | - mjid oTpHUIlaTeIbHbIX, IIPOOEJI /I II0JI0KUTEIbHBIX.

[Toste “TUN” MOKET IPUHUMATE CJIERYIOINe 3SHAaYeHU:
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Tnn | 3HaueHHe

‘d’, JleCcITUYHOE YUCJIO.

‘i’, cus

‘0’ YucyI0 B BOCBMEPUYHOU CUCTEMe CUUCTIeHU.

P:¢ Yuciio B IIeCTHAAIIaTePUYHOM CUCTeME CUUCIeHUs (OYKBbI B HUKHEM PETrUCTpPe).

X YucJio B IIeCTHAAIIATEPUYHOM CHCTeMe CUHCIeHUs (0YKBbI B BEepXHEM PErucTpe).

‘e’ YucJio ¢ I1aBarlIler TOYKOM € 9KCIIOHEHTOH (3KCIIOHEHTa B HIDKHEM perucTpe).

‘E YuciI0 € I1aBarolel TOUKOM C 9KCIIOHEHTOH (3KCIIOHEHTa B BepXHEM PErUcTpe).

‘T, ‘F’ | Yucuio ¢ IutaBarole Toukou (00bIYHbIN GopMaT).

‘g’ UMCII0 C IIaBaroIel TOUKOM. C 9KCIIOHEHTOH (3KCIIOHEHTa B HIDKHEM PeTucTpe),
eCJI OHa MeHBbIIle, YeM -4 MJIM TOYHOCTH, MHaye 0OBIYHBINM popMarT.

‘G YuCII0 € IU1aBaroIel TOUKOM. C 9KCIIOHEHTOH (3KCIIOHEHTa B BEPXHEM PerucTpe),
eCJI OHa MeHBbIIle, YeM -4 MJIUM TOYHOCTH, MHaye 0OBIYHBIN popMarT.

‘c CHMBOJI (CTPOKA K3 OJJHOTO CUMBOJIA WJIN YMCJIO - KOZ, CUMBOJIA).

‘s’ Ctpoxka.

‘%’ Yucsio ymMmHOKaeTcd Ha 100, oToOpaskaeTcsl YMCJIO € IUIaBarIler TOUKOM, a 3a HUM
3HaK %.

U HaTocIel0K, HECKOJIBKO IIPUMEPOB:

>>> coord = (3, 5)

>>> 'X: DY '.format(coord)

'X: 3; Y: 5

>>> "repr() shows quotes: ; str() doesn't: ".format('test1', 'test2')
"repr() shows quotes: 'testl1'; str() doesn't: test2"

>>> ! ".format('left aligned")

'left aligned '

>>> ! ".format('right aligned")

' right aligned’

>>> ! ".format('centered')

' centered '

>>> ! ".format('centered') # use '#' as a fill char

! ***********Centered*********** !

>>> ! ; ‘. format(3.14, -3.14) # show it always

'+3.140000; -3.140000"'

>>> ! : ".format(3.14, -3.14) # show a space for positive numbers

' 3.140000; -3.140000"'

>>> ! ; ".format(3.14, -3.14) # show only the minus -- same as '{:f};
{if}F!

'3.140000; -3.140000'

>>> # format also supports binary numbers

>>> "int: ;. hex: . oct: ;. bin: ".format(42)
'int: 42; hex: 2a; oct: 52; bin: 101010"

>>> # with 0x, 0o, or 0Ob as prefix:

>>> "int: ;. hex: ;. oct: ;o bin: " . format(42)
'int: 42; hex: 0x2a; oct: 0052; bin: 0b101010"'

>>> points = 19.5

>>> total = 22

>>> 'Correct answers: ".format(points/total)

"Correct answers: 88.64%'
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Crinckn (list). PyHKUNN N MeTOAbI CMTNCKOB

CEI‘O,Z[HH g paCCKa’Xy 0 TaKOM THIIE€ JaHHBIX, KaK CIIHCKH, OIlepanuiaX HaJd HUMH U METOdaX, O
reHepaTopax CIIMCKOB H O IIPMMEHEHHNHU CIIHCKOB.

YTOo Takoe cnuckmn?

Cruckd B Python - yriopsizoueHHBIE U3MeHsIeMble KOJIJIEKITUHU 06 beKTOB IIPOU3BOILHBIX TUIIOB
(II0YTH KaK MaCCUB, HO TUIIbI MOTYT OTJIMYATHCS).

YT06BI UCIIOIB30BaTh CIIMCKU, UX HY>KHO C03/1aTh. CO3/1aTh CIIMCOK MO>KHO HECKOJIbKUMHU CII0-
cobamu. Hammpumep, MO>XHO 00paboTaTh JIH000M UTEPUPYEeMBIM 00BEKT (HallpUMep, CTPOKY)
BCTPOEHHOM QyHKIHel list:

>>> list('cnncok")
[ICl, II_III IVII’ ICII IOI, lKl]

CIIMCOK MO’KHO C034aTh U IIPpHU IIOMOIITH JIUTEPAJIa:

>>> s = [] # [lycTtovi cnucok
>>>1=1['s", 'p'", ['isok'], 2]
>>> g

[]

>>> ]

['s", 'p', ['isok'], 2]

Kak BHHO U3 IIpuMepa, CIIMCOK MOYKET COfep>KaTh JIF60e KOJIMYeCTBO JHOBIX 00BEKTOB (B
TOM UYHCJIe U BJIOKEHHBIe CIIMCKH), UJIU He CoJepKaTh HUYEro.

U ellle OJTUH CITI0CO0 CO3ATh CITHCOK - 3TO TeHepaToPhI CIMCKOB. [eHepaTop CITHCKOB - CII0C06
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IIOCTPOUTH HOBBIN CITHCOK, IIPUMEHSSA BBIPpA’KEHHE K Ka’KIOMY 3JIEMEHTY IIOC/IEA0BATE/IbHO-
CTH. FeHepaTopLI CITMCKOB O4Y€HB ITI0X0KH Ha ITHUKJI for.

>>> ¢ = [c # 3 for ¢ in "list']
>>> C
['111', 'iii', 'sss', 'ttt']

Bo3MoykHa U 60J1ee CJI0KHAasi KOHCTPYKIIHS TeHepaTopa CIIHUCKOB:

>>> ¢ = [c # 3 for ¢ in 'list' if c != 'i']

>>> C

['111", 'sss', 'ttt']

>>> ¢ = [c +d for ¢ in 'list' if ¢ != "i' for d in 'spam' if d != "a']
>>> ¢

[llsll llpl, Ilml, ISSII lSpl, Isml, ltsl, lth’ ltm']

Ho B CJI0’KHBIX CIy4dasix JIy4dIlle I1I0/Ib30BaThCA OOBIYHBIM ITHUKJIOM for [JId TeHepalyuy CIIHMCKOB.

CDYHKU,I/II/I n metoabl CMNCKOB

Co3maTh COo3/1aIy, Tellepb HY>KHO CO CITMUCKOM YTO-TO JiejIaTh. [lIsI CIIMCKOB IOCTYITHBI OCHOBHBIE
BCTPOEHHBIE QYHKITHUH, a TAKXKE METOIBI CITUCKOB.

Tabnanua “meTtoabl CNNCKOB”

MeToj UTto aenaet

list.append(x) /lo6aBJisieT ajleMeHT B KOHeI] CIIMCKa

list.extend(L) PacrupseT crimcox list, ;o6aBsisisi B KOHeIl BCe 3JIeMeHTHI CITHCcKa L

list.insert(i, x) BcTaBiisieT Ha i-bIM 3/IEMEHT 3HaUEeHHE X

list.remove(x) VpasisgeT IepBbI 3JIEMEHT B CIIMCKe, UMeIOIUI 3HaueHue X. ValueError,
eCJI TAKOTO0 3JIeMeHTa He CYIeCTBYeT

list.pop([i]) ViassgeT i-bId 9JIeMeHT U BOo3BpalllaeT ero. ECIM MHEKC He yKasaH,
yIaIsAeTcsd II0CTIeJHUU 3IeMeHT

list.index(x, BosBpailiaeT moJioKeHUe I1epBoro 3jileMeHTa CO 3HaUeHUeM X (IIpU 3TOM

[start [, end]]) IIOMCK BefieTcs OT start 1o end)

list.count(x) Bo3BpairaeT KOJIMYeCTBO 3JIEMEHTOB CO 3HaUeHUEM X

list.sort([key=¢yHKOpIMpyeT CIIMCOK Ha OCHOBE QYHKITUH

list.reverse() Pa3BopauuBaeT CIIMCOK

list.copy() [ToBepXHOCTHAA KOIIUA CIIHCKa

list.clear() OuuiraeT CIIHUCOK

Hy’>KHO OTMETUTh, UTO METOJbI CITUCKOB, B OTJIMYMUE OT CTPOKOBBLIX METO/[0B, U3MEHSIIOT CaM
CIIHCOK, a II0TOMY pe3yJIbTaT BHIIIOJHEHUS He HY>KHO 3aIIUChIBATh B 3Ty IepeMEeHHYIO.

>>>1=1[1, 2, 3, 5, 7]
>>> 1.sort()
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>>> ]

(1, 2, 3, 5, 7]
>>> 1 = 1.sort()
>>> print(1l)
None

U, HamocJIe[J0K, IpUMephl paboThI CO CITMCKAMU:

>>> a = [66.25, 333, 333, 1, 1234.5]

>>> print(a.count(333), a.count(66.25), a.count('x"))
210

>>> a.insert(2, -1)

>>> a.append(333)

>>> g

[66.25, 333, -1, 333, 1, 1234.5, 333]

>>> a.index(333)

1
>>> a.remove(333)

>>> g

[66.25, -1, 333, 1, 1234.5, 333]
>>> a.reverse()

>>> 3

[333, 1234.5, 1, 333, -1, 66.25]
>>> a.sort()

>>> g

[-1, 1, 66.25, 333, 333, 1234.5]

H3penka, 111 yBeJIMUeHUs IIPOU3BOJUTEILHOCTH, CIIMCKU 3aMEHSI0T TOpas3io MeHee TUOKUMU
MacCUBaMHU (XOTS B TaKHUX CJIydasiX 00BIYHO UCIOJIL3YIOT CTOPOHHME OUOJIMOTEKH, HAalIlpUMep
NumPy).
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NHAeKCbl n cpesbl

CerojTHsI MBI IIOTOBOPHUM 00 OIepaliyusax B3sITHUS UHIeKCca U cpesa.

B3daTune 3/ileMmeHTa no NHAEKCY

Kak u B OPYIUX A3BbIKaX IIPOIPaMMHPOBAHUSA, B3ATHE 110 UTHIAEKCY:

>>>a = [1, 3, 8, 7]

>>> g[0]

1

>>> a[3]

7

>>> a[4]

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

IndexError: list index out of range

Kak 1 BO MHOTHUX JPYTHUX S3bIKaX, HyMepaIius 3JIeMeHTOB HaulHaeTCcs ¢ HyJsd. [IpU HOIBITKe
IOCTYIIa K HeCyIlleCcTBYIOIIEMY MHIeKCY BOSHHKaeT UCKIroueHre IndexError.

B JaHHOM IIpUMepe IlepeMeHHas a SIBJSLIach CIIMCKOM, OJHAKO B3SITh 3JIeMEHT II0 HMHJEKCY
MO’KHO Uy IPYTUX THUIIOB: CTPOK, KOPTEXKeH.

B Python Taxoke IOfiepKUBAIOTCS OTPUIlaTeIbHbIe HMHEKCHI, IPU 3TOM HyMepallus HUIET C
KOHITa, HaIIlpuMep:

>>>a = [1, 3, 8, 7]
>>> a[-1]

7

>>> a[-4]
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1

>>> a[-5]

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

IndexError: list index out of range

Cpes3bl

B Python, KpoMe UHIEKCOB, CYII[eCTBYIOT €IIlé U Cpe3bl.

item[START:STOP:STEP] - 6epért cpe3 oT HoMepa START, 1o STOP (He BK/Itouad ero), ¢ rmarom STEP.
ITo ymosruanur START = 0, STOP = qyiHe o6bekTa, STEP = 1. CooTBeTCTBEHHO, KaKue-HUOYIb (a
BO3MOJKHO, U BCe) ITapaMeTPhl MOT'YT OBITH OIIYII[€HHBI.

>>>a = [1, 3, 8, 7]
>>> al:]

[1, 3, 8, 7]

>>> a[1:]

[3, 8, 7]

>>> a[:3]

[1, 3, 8]

>>> al[::2]

[1, 8]

Tax’Ke BCe 3TH ITapaMeTPhI MOTYT OBITh U OTPUIATeIbHBIMU:

>>>a = [1, 3, 8, 7]
>>> a[::-1]

[7, 8, 3, 1]

>>> al[:-2]

[1, 3]

>>> a[-2::-1]

[8, 3, 1]

>>> a[1:4:-1]

[]

B rmocsiegHeM IIpuMepe MOJIYYHIICH ITYCTOM CITUCOK, TaK KaK START < STOP, a STEP oTpuriaTesb-
HbIH. To Ke camMoe IIPOU30MIET, eCIU AHUana3oH 3HaUeHU OKa)keTCsd 3a IIpefieslaMU 00 beKTa:

>>>a = [1, 3, 8, 7]
>>> a[10:20]
[]

Taxkke ¢ IIOMOIITBIO CPE30B MOKHO HE TOJIBKO U3BJIEKATh 3JIEMEHTHI, HO 1 ,ILO6&BIIHTB U yaaJsiTh
3JIEMEHTBI (paSYMEETCH, TOJIBKO I U3MEHAEMBIX HOCJIE/IOB&TGJIBHOCTEI‘/JI).

>>>a = [1, 3, 8, 7]
>>> a[1:3] = [0, 0, O]
>>> g
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(1, 0, 0, 0, 7]
>>> del a[:-3]
>>> g

[0, O, 7]

15.2. Cpesbl
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KopTexwu (tuple)

CeroHsa g pacckKaky 0 TaKOM THUIIE JaHHBIX, KaK KOPTe>XH (tuple) 1 0 ToM, I/ie OHU IIpUMeHS-

IOTCHA.

KOpTE)K, 110 CYyTH - HeHu3MeHSIeMBbIH CIIHCOK.

3aueM HY)XHbl KOPTeXXU, ecsiv eCTb CNUCKN?

* BaH_II/ITa OT Aypaka. To ecTh KOpPTeXXK 3allUIIEH OT HU3MeHeHUH, KaK HaMeEpeHHBbIX (4To 11710-

X0), TaK ¥ CJIy4alHBIX (UTO XOPOIIIO).

* MeHbIlnii pasMep. J[abbl He ObITH T'OJIOCJTOBHBIM:

>>>a = (1, 2, 3, 4, 5, 6)
>>> b =[1, 2, 3, 4, 5, 6]
>>> a._ sizeof_ ()

36

>>> b. sizeof__ ()

44

* BO3MO>XHOCTH UCII0JIb30BaTh KOPTE’KHU B KaueCTBe KJII0Uen cioBapsi:

>>d = {(1, 1, 1) : 1}
>>> d
{(1, 1, 1): 1}

>>>d = {[1, 1, 1] : 1}
Traceback (most recent call last):
File "", line 1, in
d={[1, 1, 11 : 1}
TypeError: unhashable type: 'list'
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Kak pa6boTaTb ¢ KopTexxamu?

C mpeuMyIIiecTBaMHU KOpTesKel pa3obpaich, Tellepb BCTaeT BOIIPOC - a KaK ¢ HUMU paboTaTh.
[IprMepHO TaK JKe, KaK ¥ CO CITUCKAMHU.

Co3/taeM ITyCTOM KOPTEX:

>>> g
>>> g
@)

>>> g
>>> g

O

>>>

tuple() # C nomoubw BCTpoeHHoU @yHKuymn tuple()

() # C nomouwblo nMTepasia KopTexa

Co3aeM KOPTEXK 13 OJHOI0 3JIeMeHTa:

>>> g = ('s")
>>> g
's

Cror. [Tosryuuiiack cTpoka. Ho Kak ke Tak? MBI JKe KOpTeXk XoTesiu! Kak ke HaM KOPTeX I10JIy-
YUTH?

>>>a = ('s', )
>>> 3

("s'))

Vpa! 3apa6otaso! Bece mesio - B 3anaToi. CaMu 110 cebe CKOOKM HUYero He 3HayaT, TOUHee, 3Ha-
4aT TO, UYTO BHYTPU HUX HAXOIUTCA OJfHA UHCTPYKIIU, KOTOpasi MOXKeT OBITh OT/eJieHa IIpobe-
JIaMH, IIePeHOCOM CTPOK U IIPOYUM MycopoM. KcTaTH, KOpTe>K MOXKHO CO31aTh U TaK:

>>> g = 's'
>>> g

("s'))

I

Ho Bce ke He yBJIeKaWTeCh, U CTaBbTe CKOOKH, TeM 60Jiee, UTO OBIBAIOT CIIy4YaH, KOT[la CKOOKHA
He00XOIUMEI.

Hy U co3aTh KOPTEX U3 UTepUpPyeMOoro 06 beKTa MOXKHO C IIOMOIIIBI0 BCe TOM JKe IIPeCcI0ByTON
¢yHKIUU tuple()

>>> a = tuple('hello, world!")
>>> g
(lhl, lel’ lll, Ill, lol' l,l, 1 l, IWI' lol, Ir.l, lll, ldl, l!l)
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Onepauwnu c KopTeXkamm

Bce omeparnuu HaJ| CIUCKaMU, He U3SMEHSIOIIYE CIIMCOK (C/I0’KeHHe, YMHOKeHHe Ha YHCJIO0, Me-
TobI index() ¥ count() ¥ HEKOTOpPLIe APyTHe ollepaliuu). MOXXKHO TakyKe II0-pa3HOMY MEeHSTh
9JIeMeHTHI MeCTaMHU U TakK Jlajiee.

HaanMep, TOPOOCTh IIPOIrPaMMHUCTOB Ha python - IIOMEHATh MeCTaMH 3HAYECHHUA OIBYX IIepe-
MEHHBIX!

a, b=">b, a
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Cnosapwu (dict) n pabota ¢ HUMN. MeToAbl CioBapel

CerofiHs 51 pacCKa’ky 0 TaKOM THIIe TaHHBIX, KaK CJIOBapH, 0 paboTe CO CJIOBapsIMHU, OIIepaIusix
HaJl HUMU, MeTO/IaX, 0 TeHepaTopax cjoBapei.

CioBapu B Python - HeyIopsijoueHHbIe KOJUIEKIIMH TPOU3BOJIbHBIX 06bEKTOB C IOCTYIIOM II0
KJII04y. IX MHOT/IA eIllé Ha3bIBAIOT aCCOIIMAaTUBHBIMH MacCCUBaMHU WM Xell-TabIUI[aMH.

YTo6HI paboTaTh CO CJIOBapéM, ero HY>KHO co3/iaTh. CO3/IaTh er0 MO>KHO HeCKOJIbKHMH CII0CO-
6amu. Bo-TIepBHIX, C IOMOIIIBIO0 JINTepaJIa:

>>> d = {}

>>> d

{}

>>> d = {'dict': 1, 'dictionary': 2}

>>> d
{'dict': 1, 'dictionary': 2}

BO-BTOPBIX, C IOMOIBI0 QYHKIIMU dict:

>>> d = dict(short='dict', long='dictionary"')
>>> d

{'short': 'dict', 'long': ‘'dictionary'}

>>>d = dict([(1, 1), (2, 4)])

>>> d

{1: 1, 2: 4}

B-TpeThHX, C ITIOMOIIbI0 MeToza fromkeys:

>>> d = dict.fromkeys(['a', 'b'])

>>> d

{'a': None, 'b': None}

>>> d = dict.fromkeys(['a', 'b'], 100)
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>>> d

{'a': 100, 'b': 100}

B-4ueTBepTHIX, C IIOMOIIILI0 TeHepaTOPOB CJI0Bapel, KOTOphle OUeHb MOX0KM Ha TeHepaTOpPhI
CIIKCKOB.

>>>d = {a: a »+ 2 for a in range(7)}
>>> d

{0: 0, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36}

Teneps monpo6yeM A06aBUTH 3alMCel B CJIOBaph U U3BJIeUYb 3HAUEHUS KIIIOUe:

>>>d = {1: 2, 2: 4, 3: 9}

>>> d[1]
2
>>> d[4] = 4 %% 2
>>> d
{1: 2, 2: 4, 3: 9, 4: 16}
>>> d['1"']
Traceback (most recent call last):
File "", line 1, in
df'1']
KeyError: '1'

Kak BHUIHO W3 IIpHUMepa, IIPUCBOEHHE 10 HOBOMY KJIIOUY paclIUpsieT CJI0Bapb, IPHCBOEHHUE
II0 CyIIIeCTBYIOIIleMY KJIIOUy Iepe3alliChbIiBaeT €ro, a IIOIbITKAa U3BJIeUeHUsT HeCyIeCTBYIOIe-
ro KJII0Ua IOpOoXKAaeT UCKIoUeHHe. /1 n3be)kaHUs UCKIIOUeHUs eCTh CIIelMaJIbHBIA MeTO],
(CM. HIDKE), MJIM MO>KHO TTepeXBaThIBATh UCKIIOUEHUE.

YTo >Ke MOXKHO ellle feJsiaTh CO CaoBapsaMU? /la TO »Ke caMoe, UTO U C JPYITUMU 00beKTaMU:
BCTPOEHHLIe QYHKIINMH, KJI0UeBble CI0Ba (HalpuMep, ksl for u while), a TakKe crierjpaib-
HbIe METO[bI CJI0Bape.

MeToAbl cnoBapem

dict.clear() - ouuiItaeT cioBaps.
dict.copy() - Bo3BpaiaeT KOIIHIO CJI0BapPs.

classmethod dict.fromkeys(seq[, value]) - cosgaeTr ciioBaph ¢ KiruyaMu U3 Seq U 3HaUeHUEM
value (110 ymosruanuo None).

dict.get(key[, default]) - Bo3BpaliaeT sHaueHMe KJIOYA, HO €CJIU €r0 HeT, He 6pocaeT UCKIII0Ye-
HUe, a Bo3Bpairaet default (mo ymosruanuto None).

dict.items() - Bo3BpaiaeT napsl (K4, 3HaYeHHE).
dict.keys() - Bo3BpalljaeT KJIHYH B CJI0Bape.

dict.pop(keyl[, default]) - ymasiseT Kyito4 1 Bo3BpailjaeT sHayeHue. Eciv KyIro4ya HeT, BO3BpallaeT
default (110 ymosiuaHU0 6pocaeT UCKIIOYEHUE).
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dict.popitem() - ygassgeT 1 Bo3BpallaeT napy (kyirod4, sHaueHue). Eciiu cioBaps Iyct, 6pocaeT
nckiaroyeHue KeyError. [IoMHUTe, UTO CJI0Bapy HEYIIOPSIL0UYEHEI.

dict.setdefault(key[, default]) - Bo3BpaliaeT 3HaueHM1e KJIt04a, HO €CJI er0 HeT, He 6pocaeT Uc-
KJIIOUEeHUe, a co3jaeT K14 ¢ 3HadyeHrneM default (mo ymosruanuio None).

dict.update([other]) - 06HOBJIsIET CI0Baph, A0OaBIILA 1Pl (K04, 3HaYeHUe) u3s other. Cyie-
CTBYIOIIIMe KJIIOUM Ilepe3alluchIBalOTCsa. Bo3dBpaijaeT None (He HOBBIH CJI0Baphb!).

dict.values() - Bo3BpaiiiaeT 3HaueHUs B CJI0Bape.
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MHoXecTBa (set un frozenset)

Jlo6poro BpeMeHU CyTOK! CeTo/iHs s pacCKaky o pa6oTe ¢ MHO>KecTBaMH B python, omepariysax
HaJ HUMH U IOKa)Ky ITPUMePhI UX TPUMeHeHHUS.

UTOo TaKkoe MHO)XeCTBO?

MHoecTBO B python - “KoHTelHep”, cofepyKal[uil He IIOBTOPAIOIIUECS 3JIEMEeHThI B CIydaii-
HOM IIOpSKe.

CosmaéM MHO>KeCTBa:

>>> a
>>> a
set()
>>> g
>>> g
{'h', 'o', '1', 'e'}

>>>a = {'a', 'b', 'c', 'd'}

>>> g

{'b"', 'c', 'a', 'd'}

>>> a3 = {1 %+ 2 for i in range(10)} # reHepatTop MHOXecTB
>>> a

{0, 1, 4, 81, 64, 9, 16, 49, 25, 36}

>>> g = {} # A Tak Hesnb3sal!

>>> type(a)

<class 'dict'>

set()

set('hello")

Kak BHIHO U3 IIPHMEpPa, MHOKeCTBa UM€EET TOT JKe JINTepaJl, UHTO U CJIOBAPb, HO ITyCTOE€ MHOZKe-
CTBO C IIOMOIIIBIO JIKUTEPaJIa CO3aaTh HEJIb34.
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MHO>XecTBa YHO6HO HCIIOJIB30BATh IJIA YaaJI€HHUA IIOBTOPAIOIIIHMXCA 3JIEMEHTOB!

>>> words = ['hello', 'daddy', 'hello', "mum']
>>> set(words)
{'hello', 'daddy', ‘'mum'}

C MHO>KeCTBaMHU MO>KHO BBIIIOJIHITh MHO’KECTBO OIlepaIltii: HAXOIUTh 00 beIUHEHUE, IIepece-
YeHHE...

e len(s) - UKCIIO 3JIEMEHTOB B MHOJKeCTBe (pasMep MHOXKeCTBa).
* X1in S - IPUHAJIEKUT JIU X MHO>KECTBY S.
* set.isdisjoint(other) - ucTuHa, eciiu set 1 other He UMeIOT OBIITUX 3JIEMEHTOB.

» set == other - Bce 3jIeMeHTEHI set IIpUHaajIexaT other, Bce asteMeHTHI Oother IIPUHAaAJIe>KaT
set.

» set.issubset(other) miu set <= other - Bce ajieMeHTEHI set IpruHaaIeXxat other.

* set.issuperset(other) uiu set >= other - aHaJI0TU4HO.

» set.union(other, ...) wiu set | other | ... - 06 beJUHEHNE HECKOJTBKUX MHOKECTB.
* set.intersection(other, ...) niu set & other & ... - mepeceyeHue.

« set.difference(other, ...) wiu set - other - ... - MHO>XXeCTBO 13 BCeX 3JIEMEHTOB Set, He IIpU-
HaJjIesxalye H1 ogHoMy us other.

» set.symmetric_difference(other); set A other - MHO>KeCTBO 13 3JIeMEeHTOB, BCTPEYaIOIIUX-
Cs1 B O[THOM MHO>KEeCTBE, HO He BCTpeyvarIuecs B 000UX.

* set.copy() - KOIMsI MHO>KeCTBaA.

U omepariuiu, HeIl0CpeACTBEHHO U3MEeHSI0IINe MHOKeCTBO:
 set.update(other, ...); set |= other | ... - 06 beIHeHUE.
 set.intersection_update(other, ...); set &= other & ... - mepeceueHue.
 set.difference_update(other, ...); set -= other | ... - BBIunTaHue.

» set.symmetric_difference_update(other); set A= other - MHO’KeCTBO 13 3JIEMEHTOB, BCTpe-
YaIIUXCSI B OTHOM MHO>KeCTBe, HO He BCTpeyYalolrecs B 000HX.

» set.add(elem) - mo6aBJjsIeT 3J1eMEHT B MHO>KECTBO.

» set.remove(elem) - ygasgeT asieMeHT U3 MHO>KecTBa. KeyError, eci Takoro ajieMeHTa He
CyLLIeCTBYeT.

* set.discard(elem) - ygasisgeT ajieMeHT, eCJIM OH HaXOJUTCS B MHOKECTBE.

* set.pop() - yrassgeT IepBEIH 3JIEMEHT U3 MHO>KeCTBa. TaKk KaK MHO>KeCTBa He yIlopsgoue-
HBI, HeJIb35 TOYHO CKa3aTh, KaKOU 3jIeMeHT Oy/IeT IIeEPBbIM.

» set.clear() - ourcTKa MHO>KecTBa.

18.1. UTO TaKoe MHO)XecCTBO? 61
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frozenset

EQuHCTBEHHOE OTJIMUMe set OT frozenset 3ak/irouaeTcs B TOM, YTO Set - U3MeHsIeMbIN THII IaH-
HBIX, a frozenset - HeT. [IppMepPHO ITOX0>Kast CUTYAITHS C CIIMCKaMU U KOPTeXKaMU.

>>> a = set('qwerty"')

>>> b = frozenset('qwerty')

>>> g ==

True

>>> True

True

>>> type(a - b)

<class 'set'>

>>> type(a | b)

<class 'set'>

>>> a.add(1)

>>> b.add(1)

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

AttributeError: 'frozenset' object has no attribute 'add'

18.2. frozenset 62
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OYHKLUN N NX aPTYMEHTbI

B 3TOH cTaThe {1 IVIAHUPYIO paccKasaThb 0 QYHKIIUAX, MMEHHBIX U aHOHUMHBIX, HHCTPYKIIUIX
def, return u lambda, 06513aTeJIbHBIX U HE00sI3aTEJILHBIX apryMeHTax QYHKIIUU, QYHKIIUAX C
IIPOU3BOJILHBIM YK CJIOM apI'yMeHTOB.

NmeHHble pyHKUMN, MHCTpyKuua def

®yHKITUA B python - 06beKT, IPUHUMAIIINUHN apryMeHTHl ¥ BO3Bpalljaloii 3HaueHue. OObI4-
HO QYHKITUS OIIpe/IeJISIeTCsI C IIOMOIIBI0 HMHCTPYKITUU def.

OnpeeuM IIPOCTENIITYIO0 PYHKITUIO:

def add(x, y):
return x + vy

WNHCTpYyKIM4 return roBOPUT, UTO HY>KHO BepHYTh 3HaUeHMe. B HalleM ciaydae QyHKIIUS BO3-
BpalaeTr CyMMy X U Y.

Tenepb MEI €€ MOJKeM BEI3BATh:

>>> add(1, 10)

11

>>> add('abc', 'def')
"abcdef!'

OYHKITUSA MOKET OBITH JIF0O0M CJI0’KHOCTU U BO3BPAILIATh JIt0Oble 00 bEKTHI (CITUCKH, KOPTEXH,
U fake QyHKIUU!):

>>> def newfunc(n):
def myfunc(x):
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return x + n
return myfunc

>>> new = newfunc(100) # new - 370 QyHKuuA
>>> new(200)
300

DYyHKITUA MOXKET U He 3aKaHUMBATHCA UHCTPYKIIHUEN return, IIpu sToM GYHKITUS BEPHET 3Ha-
yeHUe None;

>>> def func():
pass

>>> print(func())
None

AprymeHTbl GyHKLUN

OYHKITUSI MOYKEeT MPUHUMATh IIPOMU3BOJIbHOE KOJIMYECTBO apIYMEHTOB WJIM He IIPUHUMATh UX
BoBce. TakoKe pacIpocTpaHeHbl QYHKITUU C MPOU3BOJIHLHBIM YHCJIOM apTyMeHTOB, QYHKITUH C
MMO3UITMOHHBIMHU 1 UMEeHOBaHHBIMU apryMeHTaMH, 06s13aTe/IbHBIMU 1 He00513aTeIbHBIMH.

>>> def func(a, b, c=2): # c - Heobs3aTe/IbHbII aprymeHT
return a + b + ¢

>>> func(1, 2) #a =1, b =2, c =2 (0o ymon4dyaHuvw)

5

>>> func(1, 2, 3) #a =1, b =2, c =3
6

>>> func(a=1, b=3) #a =1, b =3, c =2
6

>>> func(a=3, c=6) # a =3, ¢ = 6, b He onpegeneH
Traceback (most recent call last):
File "", line 1, in
func(a=3, c=6)
TypeError: func() takes at least 2 arguments (2 given)

CDYHKI_H/IH TaKyKe MOZKET IIPUHUMATE II€ePpEMEHHOE KOJINYECTBO ITIO3SUITMOHHEBIX dPTYMEHTOB, TO-
T'da 1iepeaq UMeHeM CTaBHUTCA *:

>>> def func(xargs):
return args

>>> func(1, 2, 3, 'abc")
(1, 2, 3, 'abc")
>>> func()

O

>>> func(1)

19.2. AprymeHTbl pyHKLNN 64
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(1.)

Kak BUIHO U3 IIpHUMepa, args - 3T0 KOPTeXk U3 BceX IepeJaHHbIX apryMeHTOB QYHKITUH, U C
IepeMeHHOU M0>KHO paboTaTh Tak)Ke, KaK U C KOPTeXKeM.

DYHKITUA MOXKET IIPUHUMATH U IIPOMU3BOJIbHOE YK CJI0 MMEHOBAHHBIX apI'yYMEHTOB, TOT/a IIepe/t
HMEHEM CTaBUTCA **:

>>> def func(x+kwargs):
return kwargs

>>> func(a=1, b=2, c=3)
{'a': 1, 'c': 3, 'b': 2}
>>> func()

{}

>>> func(a="python")
{'a': 'python'}

B HepeMeHHOﬁ kWElI'gS Y HaC XpaHUTCA C/JI0OBAPb, C KOTOPBIM MBI, OIIATh-TaKH, MOKEM O€JIaTb
BCe, UTO HaM 3a6ﬂaropaccyg:[1/1"rc;1.

AHOHNMHbIe PYHKLUUN, NHCTPYKLUUA lambda

AHOHUMHEBIe QYHKIIUU MOIYT COZep>KaTh JIUIIL OFHO BBIpa’keHMe, HO U BBIIIOJIHAIOTCA OHU
O6bICTpee. AHOHUMHBIe QYHKIIMM CO3al0TCda C IIOMOIILI0 UHCTPYKIIMU lambda. Kpome sToro,
UX He 00s3aTeJIbHO IIpUCBaWBaTh IlepeMeHHOM, KakK Jesialu Mbl HHCTpyKIue def func():

>>> func = lambda x, y: x + vy
>>> func(1, 2)

3

>>> func('a', 'b")

labl

>>> (lambda x, y: x + y)(1, 2)

3

>>> (lambda x, y: x + y)('a', 'b")
labl

lambda ¢yHKITHMY, B OT/IMUME OT 0OBIYHOU, He TpebyeTcd HHCTPYKIIMA return, a B 0OCTaJILHOM,
BeJieT cebs TOUHO TaK JKe:

>>> func = lambda =*args: args
>>> func(1, 2, 3, 4)
(1, 2, 3, 4)

19.3. AHOHUMHbIE GYHKLMN, MHCTpYKUuUMa lambda 65
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NcknroueHus B python. KoHcTpykums try - except st o6pabotku
NCKNKOYEHWUIA

HckiroueHUs (exceptions) - elé oMH TUI JaHHBIX B python. MckiroueHns: HE06X0AUMBI [JI
TOTO, YTOOBI COOOIIATH IIPOTPAMMHUCTY 06 OIIIMOKaX.

CaMBbIH IIPOCTEHNIIINM IIPUMED UCKIIUEHUS - leJIeHWe Ha HOJIb:

>>> 100 / 0
Traceback (most recent call last):
File "", line 1, in
100 /7 0

ZeroDivisionError: division by zero

B maHHOM ciIy4yae MHTEPIpeTaTop COOOITUII HaM 00 UCKIr0oUeHUM ZeroDivisionError, To eCcTh
[leJIeHUHY Ha HOJIb. TakyKe BO3MOYKHBI U IPYTHe UCKII0UeHs:

>>> 2 + '1'
Traceback (most recent call last):
File "", line 1, in
2+ "1
TypeError: unsupported operand type(s) for +: 'int' and 'str'

>>> int('qwerty")
Traceback (most recent call last):
File "", line 1, 1in
int('qwerty")
ValueError: invalid literal for int() with base 10: 'qwerty'

B 3THX IBYX IIpUMepax reHepUpyIoTcs UckiIroueHus TypeError u ValueError cooTBETCTBEHHO.
[To/IcKa3KH AAK0T HaM IT0OJTHYI0 MHGOPMAITHIO O TOM, TJie IIOPOKAEHO UCKITI0UEHHUE, ¥ C YeM OHO
CBS3aHO.
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PacCMOTpPHUM HepapXUi0 BCTPOEHHHBIX B python MCKIIOUeHUH, XOTSI HUHOTZA BaM MOTYT BCTpe-
TUTHCS U APYTHeE, TaK KaK IIPOrPaMMHUCTHI MOTYT CO3ZlaBaTh COGCTBEHHbIe UCKIIOUeHUs. JaH-
HBIN CITMCOK aKTyaJsieH /i python 3.3, B 60j1ee paHHUX BEPCUSIX €CTh He3HAUUTeIbHble U3Me-
HEeHUS.

« BaseException - 6a30Boe UCK/IFOUeHHE, OT KOTOPOTo 6epyT HavasIo BCce OCTaJbHEBIE.

- SystemEXxit - uckIIOUeHUe, TOPOXKIaeMoe QYHKIIHEH Sys.eXit IMpu BBIXOZe U3 MIPO-
TPaMMBI.

— KeyboardInterrupt - moposxgaeTcs IIpy IpepblBAHUU IIPOrPaMMBbl I10J1b30BaTeIEM
(00BIyHO coueTaHueM kiaBuil Ctrl+C).

- GeneratorExit - Topo>kiaeTcst IIpU BBI30Be MeTo/ja close 06heKTa generator.

- Exception - a BOT TYT y>Ke 3aKaHUHUBAKTCS II0JTHOCTHI0 CUCTEMHbBIE UCKII0UEHU (KO-
TOpBIE JIyUllle He TPOraTh) U HAUMHAITCSI 0OBIKHOBEHHEBIE, C KOTOPBIMU MO>KHO pabo-
TaTh.

* StoplIteration - IOpo’K/aeTcsl BCTPOeHHOU (YHKITHMeN next, ecii B UTepaTope
60JIbIlle HET 371eMEHTOB.

* ArithmeticError - apru¢meTryeckas oImoKa.

- FloatingPointError - moposkaaeTcs IIpU HeyZauyHOM BBHIIIOJIHEHUU Ollepaliuu
C IIaBaroIeH 3andTon. Ha IIpakTHKe BCTpevaeTcss HeYyacTo.

- OverflowError - BO3HUKAaeT, KOI/la pe3yJabTaT apuPMeTHUUeCKOMN OIlepariuu
CJIMIIIKOM BeJIMK I IIpe/icTaBieHus. He IogBIIsieTCs IpU 00BIYHOM paboTe
C IIeJIbIMU UM CJIaMU (TaK Kak python mmoggepsKuBaeT AJIMHHBIE YKCJIa), HO MO-
’KeT BOSHUKATh B HEKOTOPBIX JPYIUX CIydasx.

- ZeroDivisionError - fejieHre Ha HOJIb.
* AssertionError - BelpakeHUe B QYHKIIUHU assert JI0KHO.
* AttributeError - 00beKT He UMeeT JaHHOTO aTpubyTa (3HaYueHUs UJIU METO/a).
* BufferError - onteparys, cBg3aHHas ¢ 6ydpepom, He MOXKeT OBITh BBIIIOJIHEHA.

* EOFError - ¢yHKIIMI HaTKHYyJIaCh Ha KOHeI| ¢aiiyia U He CMOIJIa IPOYUTATh TO,
YTO XOTeJIa.

* ImportError - He y/1aJ10Cb UMIIOPTUPOBaHUEe MOAYJISI LJIU €r0 aTpUOyTa.
* LookupError - HeKOppeKTHbBIN UH/IEKC MU KJII0Y.
- IndexError - “HIEKC He BXOIUT B TUAIa30H 3JIEMEHTOB.

- KeyError - HeCcylieCTBYIOIIUN KJIKOY (B C/I0Bape, MHOXKeCTBe WA JIPYTOM
00BeKTe).

* MemoryError - HeJOCTaTOYHO IIaMsATH.
* NameError - He HafI/fl;eHO HepeMeHHOfI C TaKHMM HMEHEM.

- UnboundLocalError - cges1aHa cChUIKa Ha JIOKAJIBHYIO IIepeMEHHYI0 B
$YHKIIMM, HO IIepeMeHHas He OIIpe/le/leHa paHee.
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* OSError - onru6ka, cBsi3aHHas C CUCTEMOI.
- BlockingIOError
- ChildProcessError - Heyiaya IIpy OIlepaliiy C JOYepPHUM IIPOIeCCOM.

- ConnectionError - 6a30BBIH KjIacC I UCK/IIOUEHHH, CBI3aHHBIX C ITOKJIIO-
YeHHSIMH.

- BrokenPipeError

- ConnectionAbortedError
- ConnectionRefusedError
- ConnectionResetError

- FileExistsError - mombITKa Co3aHUs daiiia Wik TUPEeKTOPHUH, KOTopas yrKe
CyIIleCTBYeT.

- FileNotFoundError - ¢paiir uiu fUpeKTOPUS He CYILeCTBYeT.
- InterruptedError - cicTeMHBI BBI30B IIpepBaH BXOAAIIIUM CUTHAJIOM.
- IsADirectoryError - o)xuzascs ¢paui, HO 3TO JTUPEKTOPHUS.
- NotADirectoryError - o>kujajach TUPEeKTOPHs, HO 3TO $aiL.
- PermissionError - He XBaTaeT IIpaB JOCTYIIa.
- ProcessLookupError - ykasaHHOIO IIpoliecca He CyIlleCTBYeT.
- TimeoutError - 3aKOHUYHUJIOCh BpeMS 0>KHIaHMS.
* ReferenceError - IIonbITKa A0CTyIIa K aTPUOYTY €O €1ab0M CCHLIIIKOMU.

* RuntimeError - BOSHUKaeT, KOI'/la UCKII0UeHMe He I1011a/[aeT HU I10]T OJTHY U3 IPY-
TUX KaTeTOpUU.

* NotImplementedError - BO3HUKaeT, KOTJa abCcTpaKTHbIe MeTO/Ibl Kjlacca Tpeby-
I0T I1epeoIpe/ieIeHHs B JOUYePHUX KIaccax.

* SyntaxError - CMHTaKcH4YecKas OLIHOKa.
- IndentationError - HempaBUJIbHbIE OTCTYIIHL.
- TabError - cMeninBaHue B OTCTyIaX TaOyJIAIIUN U IIPO6EJIOB.
* SystemError - BHyTpeHHsd OIIIHOKa.
* TypeError - ortepariyg IIipruMeHeHa K 00beKTy HeCOOTBETCTBYIOIIETO THUIIA.

* ValueError - QyHKITUS TOTy4YaeT apryMeHT IPaBUJILHOTO THUIIA, HO HEKOPPEKTHO-
I'0 3HaUYeHUs.

* UnicodeError - ommbka, cBsi3aHHasg C KOAMPOBaHWEM |/ pPacKOAUPOBAaHUEM
unicode B CTpoKax.

- UnicodeEncodeError - MCKII0OUYeHMe, CBSI3aHHOEe C KOJUPOoBaHKeM unicode.

- UnicodeDecodeError - WUCK/IIOYEeHMHe, CBSI3aHHOE C [eKOAMPOBaHUEM
unicode.
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- UnicodeTranslateError - uCK/It0UeHHe, CBSI3aHHOE C ITIepeBOOM unicode.
* Warning - IipeiynpeskeHue.

Teneps, 3Has, KOrja ¥ IIpU KaKUX 00CTOSITEIbCTBAX MOTYT BOSHUKHYThH UCKJIIOUEHUs], Mbl MO-
’KeM UX 00pabaThiBaTh. /11 06pab0TKU UCKIIOUEeHUH UCII0JIb3yeTCsd KOHCTPYKIUA try - except.

[IepBBIN IpUMeP MPUMeHEeHUs 3ITON KOHCTPYKITUHU:

>>> try:
k=17/0
except ZeroDivisionError:
k =0

>>> print(k)
0

B 6s10Ke try MBI BBIIIOJIHSIEM HUHCTPYKINI0, KOTOpPasi MOKET IIOPOJUTH UCKIIUYeHUe, a B 6JI0-
Ke except MBI IlepexBaTblBaeM HX. IIpy 3TOM IlepeXBaThIBAIOTCA KaK CaMO UCKJIIOYeHUe,
TaK ¥ ero NOoTOMKHU. Hammpumep, nmepexBaTbiBad ArithmeticError, Mbl TakyKe IlepeXBaThIBaeM
FloatingPointError, OverflowError u ZeroDivisionError.

>>> try:
k=1/0
except ArithmeticError:
k =0

>>> print(k)
0

Tax>ke BO3SMO’KHaA UHCTPYKIUA except 6e3 apI'yMeHTOB, KOTOpas [lepexBaThIBaeT BOOOIIE BCé (U
IIpepbIBaHue C KJIaBUATypPhl, U CUCTEMHBINU BBIXOA U T. 11.). [IosToMy B Takoi ¢popme MHCTPYK-
U except IpaKTUYeCKU He HCII0JIL3YyeTCs, a UCII0JIb3yeTcsa except Exception. OgHaKo yaiie
BCEr0 IIepeXBaThIBalOT UCK/IIYEHM 110 OJHOMY, [IJI YIIPOIeHUd OTJIafKHU (BAPYT BHI eIllé Ipy-
I'yI0 OIIIUOKY Clles1aeTe, a except eé mepexBaTUT).

EIé 1Be MHCTPYKIIUHY, OTHOCAIIUEeCT K Halllel mpobsieme, 3To finally u else. Finally BoiTtosiHsI€T
6JI0K MHCTPYKIUH B JIF0O0M cJIy4dae, ObLIO JIM UCK/IIOYeHUe, WIN HeT (IIpUMeHUMa, KOTra HyX-
HO HeIlpeMeHHO UTO-TO CJiesIaTh, K IIPUMepPY, 3aKphITh ¢paiia). MHCTPyKIud else BBIIIOTHAETCA
B TOM CJIy4ae, eCJIM UCKIIYeHUs He OBLII0.

>>> f = open('1.txt")
>>> ints = []
>>> try:
for line in f:
ints.append(int(line))
except ValueError:
print('3T0 He uwucno. Beixogum. ')
except Exception:
print('3T0 4TOo ewé Takoe?')
else:
print('Bcé xopouwo.")
finally:
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f.close()

print('s 3akpbin dann. ')

ce # ViveHHO B TakoMm rnopsgke: try, rpynna except, 3artem else, v TO/NbLKO MOTOM,_,
~finally.

JTO He uyucno. Beixoaum.
A1 3akpein dain.
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banTel (bytes n bytearray)

bauToBBIe CTPOKH B Python - 4TO 3TO TaKoe ¥ ¢ YeM 3TO eAT? baliTOBble CTPOKU OUEeHb IIOXO0KU
Ha 00BIYHEBIE CTPOKU, HO C HEKOTOPBIMU OTJINYUAMU. [101Ipo6yeM BBISICHUTD, C KAKMMHU.

UTo Takoe 6aiTHI? BalT - MUHUMaJIbHas eJUHUIIA XpaHeHUs U 00paboTKU [IUPPOBOM UHPOP-
Mmanuu. IlociemoBaTeIbHOCTh OAUT IIpefcTaBIgeT CO60M KaKyro-Iu60 MHOpMAIIHI0 (TEeKCT,
KapTUHKY, MeJIOJUIO...).

CospaéM 6aliTOBYIO CTPOKY:

>>> b'bytes'

b'bytes'

>>> 'BanThl'.encode('utf-8")
b'\xd0\x91\xd0\xb0\xd0\xb9\xd1\x82\xd1\x8b"'
>>> pytes('bytes', encoding = 'utf-8")
b'bytes'

>>> bytes([50, 100, 76, 72, 411)

b'2dLH)'

EcJiv mepBBlIe TpU cr1oc06a HaM y>Ke U3BeCTHHI (TYT, TYT U TYT), TO IIOCIeJHUU HY>KHO ITOSICHUTb.
dyHKIMA bytes MpUHUMAaeT CIIMCOK uuces oT 0 70 255 ¥ Bo3BpalaeT 6aiThl, IIOJIy4YaroIrecs
npuMeHeHueM GyHKIMU chr.

>>> chr(50)
l2|
>>> chr(100)
ldl
>>> chr(76)
lLI

YTo fies1aTh ¢ 6adiTamMu? XoTsa 6aiiTOBbIe CTPOKU IIOAIEP>KUBAIOT IIPAKTUUECKH BCe CTPOKOBBIE
MEeTO/IbI, C HUMHU MaJIO UTO HY>KHO /iesiaTh. OOBIYHO UX HAJI0 3aMCcaTh B Qpaiia / mpouecTh U3
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¢atina ¥ mpeobpa3oBaTh BO YTO-THU60 Apyroe (KOHEUHO, eCJTH OUeHb X0UeTCsI, TO MOKHO U pac-
reyaTaTh). J[J1s1 Tpeo6pa3oBaHUs B CTPOKY HCIIOJIB3yeTcsa MeTot decode:

>>> b'\xd0\x91\xd0\xb0\xd0\xb9\xd1\x82\xd1\x8b"'.decode('utf-8")
'BaiThl’

Bytearray

Bytearray B python - MaccuB 6aiiT. OT THuIla bytes oT/imuaeTcsl TOJILKO Te€M, UTO SIBJISIETCS U3Me-
HsieMbIM. [Ipo Hero, B 0611[eM-T0, 60JIbIIIe pacCcKa3aTh HEUero.

>>> b = bytearray(b'hello world!")
>>> Db
bytearray(b'hello world!")
>>> p[0]
104
>>> p[0] = b'h'
Traceback (most recent call last):
File "", line 1, in

b[0] = b'h'
TypeError: an integer is required
>>> pb[0] = 105
>>> b
bytearray(b'iello world!")
>>> for i in range(len(b)):

b[i] += 1

>>> p
bytearray(b'ifnos%}vzun, ')
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None (null), nan HemHoro o Tune NoneType

KiroueBoe ¢10BO null 06BIYHO MCIIOJIB3YeTCA BO MHOTHUX S13bIKaX IIPOrPaMMUPOBAHUS, TAKUX
Kak Java, C++, C# u JavaScript. 3To 3HaueHMe, KOTOpOe IIprCBanuBaeTCs IlepeMeHHOM.

KoHI1emnysg Kro4eBoro c1oBa null B ToM, 4TO 0OHa fjaeT IlepeMeHHON HelTpaJbHOe WIU “HyJle-
BOe” II0BeJIeHHe.

A uTto xe B Python?

JksuBaneHT null B Python: None

OH 6bL1 pagpaboTaH TaKUM 06pa3oM, I10 BYM IIPUUHUHAM:

MHoOTHe yTBep K/IaloT, UTO CJIOBO Null HECKOIBKO 330TEPUUHO. ITO He HauboJIee APy KeTt00Hoe
CJIOBO /IJI1 HOBUYKOB. KpoMe Toro, None 0THOCUTCSI UMEHHO K Tpe6yeMoit pyHKITMOHATBHOCTHU
- 3TO HUYEro, ¥ He UMeeT IT0Be/IeHUs.

[IpUCBOUTE IIepeMeHHOM 3HayeHHe None 0o4eHb IIPOCTO:

my_none_variable = None

CYH_IECTBYET MHOTO CJIy4daeB, KOraa cijieayeT UCII0JIb30BaTh None.

YacTo BBl XOTUTe BHIIIOJIHUTS IeFCTBHE, KOTOPOe MO>KeT paboTaTh JIM60 3aBepIIUThLCA Heyaay-
HO. Hcriosib3yd None, BB MOXKeTe IIPOBEPUTH yCIIeX NeHMCTBUI. BOoT Impumep:

# Mol xoTenn 6bl MOAKMOYNTHLCA K 6a3e faHHbiX. Mbl He 3Haem, BepHbl /i JIOFUH W Naposib
# Ec/n coeguHeHve ¢ 6a3ovi 6ygeT HeycrnewHo, TO

# OH 6pocuT uckaw4deHne. 06paTuTe BHumMaHue, 4To MyDatabase wu DatabaseException
# HE aBAANTCA peasibHbiMy KAaccamv, Mbl MPOCTO WCMO/Ab3YyeM UX B Ka4yecTBe MpUMEPOB.
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try:
database = MyDatabase(db_host, db_user, db_password, db_database)
database_connection = database.connect()

except DatabaseException:
pass

if database_connection is None:

print('The database could not connect')
else:

print('The database could connect')

PythOH ABJIAETCA O6'])EKTHO-OpI/IeHTI/IPOBaHHLIM, H II03TOMY None - To>Ke 00bEKT, X UMeeT CBOM
THII.

>>> type(None)
<class 'NoneType'>

lMpoBepka Ha None

Ecthb (popMasibHO) ABa criocoba IIpoOBEPUTh, HA paBEHCTBO None.
OZUH 13 CI10CO00B - C IIOMOIIBI0 KJIF0UeBOT0 CJI0Ba iS.

BTOpPOM - ¢ MOMOII[BbI0 == (HO HUKOT/a He II0JIb3YUTECh BTOPBIM CII0COO0M, U I IIOIIPOOYI0 06'b-
SICHUTBD, II0UEMY).

HOCMOTpI/IM Ha IIpUMEPHI:

null_variable = None
not_null variable = 'Hello There!'

# The is keyword
if null_variable is None:
print('null_variable is None')
else:
print('null_variable is not None')

if not_null_variable is None:
print('not_null_variable is None')
else:
print('not_null_variable is not None')

# The == operator
if null_variable == None:
print('null_variable is None')
else:
print('null_variable is not None')
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if not_null_variable == None:
print('not_null_variable is None')
else:
print('not_null_variable is not None')

JlaHHBIN KO/ BHIBE/IET:

null variable is None
not_null variable is not None
null _variable is None
not_null variable is not None

OTJIMYHO, TaK OHU JleJIal0T OFHO U TO Ke! OLHAKO, He coBCeM. /[JI1 BCTPOEHHBIX THUIIOB - a. Ho
C I10JIb30BaTeJIbLCKUMM KJIaCCaMU BBI IOJDKHEL OBITH OCTOPOXKHEBI. Python mpenocrasisieT Bos-
MO>KHOCTB Ilepeollpe/les/leHNsl 0IIepaTOpOB CpaBHEHU B II0JIb30BaTe/IbCKUX KiaccaX. TakuMm
o6pasoM, BBl MOKeTe CPaBHUTH KJlacChl, HanpuMep, MyObject == MyOtherObject.

class MyClass:
def __eq__(self, my_object):
# [lpocTo BepHeM True

return True

my_class = MyClass()

if my_class is None:
print('my_class is None, using the is keyword')

else:
print('my_class is not None, using the is keyword')

if my_class == None:

print('my_class is None, using the == syntax')
else:

print('my_class is not None, using the == syntax')

41 I1ojiydaeM HEMHOTI'O HGO)KHI[&HHLIﬁ pe3yJjabTarT:

my_class is not None, using the is keyword
my_class is None, using the == syntax

HHTepeCcHO, He IIpaB/a JIu? BOT M03TOMYy HY>KHO IIPOBEPATH Ha None C IIOMOIIbI0 KJII0UYEBOTO
cJIOBa iS.

A emré (11 HEKOTOPBIX KJIaCCOB) BBISOB METO/A __e(__ MOKeT 3aHMMaTh MHOI'O BpeMeHH, U 1S
OyeT IIPOCTO-HAIIPOCTO OBICTpeEE.
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®ainnel. Pabota ¢ painamu.

B maHHOU cTaThe MBI PACCMOTPHUM BCTPOEHHBIEe cpefcTBa python g paboTsl ¢ paitiaMu: OT-
KpBITHE / 3aKPBITHE, YTEHHE U 3alUCh.

Utak, HauHeM. [Ipexkze, yeM paboTaTh ¢ $paityioM, ero Haflo OTKPHITh. C 3TUM 3aMedaTeabHO
CIIpaBUTCI BCTpPOeHHAas QYHKITUS Open:

f = open('text.txt"', 'r")

YV OyHKIITMU open MHOI'0 ITapaMeTpPOB, OHU YKa3aHbI B CTaThbe “BcTpoeHHbIe QYHKITUN”, HaM II0-
Ka Ba’KHBI 3 apr'yMeHTa: [IepBhIY, 3TO UMA ¢paiia. [IyTe K ¢paiiry MoKeT 6bITb OTHOCUTEIbHBIM
U abCOJIIOTHBIM. BTOPOM apryMeHT, 3TO pesKUM, B KOTOPOM MBI 6y/ieM OTKpPbIBaTh Qaiil.

Pe- O603HayeHUe

KUM

T’ OTKPBITHE HA UTeHUeE (IBJIAETCA 3HaUeHUEeM I10 YMOJIYaHUIO).

‘w’ OTKPBITHE Ha 3aIIUCh, COZep KuMoe daiia yraasgeTcs, ecju paiia He CYI[eCTBYeT,
CO3/TaeTCsa HOBBIU.

X’ OTKPBITHE Ha 3alIUCh, eC/IU Qaiijia He CYIlleCTBYeT, HHaUe UCK/IIUYeHUe.

‘a’ OTKPBITHE Ha 03alliCh, UHGOpMaIys fobaBisgeTcd B KOHeIl ¢paiiia.

‘b’ OTKPEITHE B ITBOUYHOM Pe’KHMe.

iy OTKPBITHE B TEKCTOBOM pesKuMe (IBJIgeTcd 3HaYeHHUeM 110 YMOJTYaHUI0).

+’ OTKPBITHE Ha UT€HUE U 3aIIUCh

Pe>KUMBI MOTYT GBITH 06'heTUHEHBI, TO eCTh, K IIpUMepY, ‘Th’ - YTeHHe B ABOUYHOM pesKuMe. 110
YMOJTUaHUIO Pe>KUM paBeH ‘Tt’.

U mocsiegHUM aprymeHT, encoding, Hy>KeH TOJIBKO B TEKCTOBOM pe)XKUMe UTeHUda ¢pauia. ITOT
apryMeHT 3a7jaeT KOJUPOBKY.
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UteHune ns pana

OTKPBHLIA MBI Qaiiil, a Telepb Mbl XOTUM IIPOYUTATh U3 HEro MHPopMaIuio. Jjst aToro ecTh
HEeCKOJIbKO CII0C000B, HO 60JIBIIIOI0 MHTEpeca 3aCaAyKUBAOT JIUIIE 1Ba U3 HUX.

[IepBBIH - MeTO/I read, YUTAIOIINY BeCh QpaiyI 11eJTMKOM, eCJIU GbLT BEI3BaH 6e3 apryMeHTOB, U N
CHMBOJIOB, €CJIM ObLJI BEI3BaH C apTyMeHTOM (I1eJIbIM YHCJIOM h).

>>> f = open('text.txt")
>>> f.read(1)

lHI

>>> f.read()

'ello world!\nThe end.\n\n'

EITTé oJTUH CI10c06 clesiaTh 3TO - IPOYUTATh Gaiiyl MOCTPOUHO, BOCIIOIH30BaBIIUCH ITUKJIOM for:

>>> f = open('text.txt")
>>> for line in f:
line

'Hello world!\n'
"\n"'

'The end.\n'
"\n'

3anucb B pauin

Temmeph paccMOTPHUM 3amUCh B ¢paiii. [lompobyeM 3amucaTh B ¢paiiyi BOT TaAKOM BOT CITHCOK:

>>> 1 = [str(i)+str(i-1) for 1 in range(20)]

>>> ]

['o-1', "10', '21', '32', '43', 's54', '65', '76', '87', '98', '109', '1110', "1211
<', "1312', '"1413', '1514', '1615', '"1716', '1817', '1918']

OTKpoeM ¢aiir Ha 3aITUCh:

>>> f = open('text.txt', 'w')

3amuch B a1 OCyIIecTBIISIETCS C IIOMOIILI0 MeTo/Ia Write:

>>> for index in 1:
f.write(index + "\n')

wwwwbh-
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ZLJIH TeX, KTO He IIOHAJI, YTO 3TO 34 HI/I(l)pLI, IIOACHIO: METO/, write BO3BpalllaeT YHCJIO 3allkCaH-
HBIX CHMBOJIOB.

[Tocsie OKOHYAHUSA Pab0THI ¢ GpaMIOM €T0 00s13aTEe/IbHO HY>KHO 3aKPBITh C IIOMOIIILI0 MeTOa
close:

>>> f.close()

Tereps orpo6yeM BOCCO3/IaTh 3TOT CITMCOK M3 OJIyUUBIIIerocs ¢paiiaa. OTKpoeM ¢aiy Ha uTe-
HUe (Ha/Iel0Ch, BB IIOHSUIH, KaK 9TO C/IeIaTh?), ¥ IIPOUYHUTAaeM CTPOKH.

>>> f = open('text.txt', 'r'")
>>> 1 = [line.strip() for line in f]
>>> ]

[ro-1*, 10, '21*, '32', '43', '54', '65', '7¢', '87', '98', '109', "1110', "1211
<, 1312, '"1413', *1514*', '"1615', "1716', '"1817', "'"1918']
>>> f.close()

MBI IIOJIYYUJIU TOT 7K€ CIIKCOK, YTO U 6bLI. B 60J1€e CII0’KHBIX cilydasx (CI0BapsX, BJI0KEHHBIX
KOPTeXKer U T. JI.) aJITOPUTM 3alliCU IIpUAyMaTh CI0KHee. Ho aTo 1 He Hy>kHO. B python yxe
IaBHO IIpUAyMaJId CpeACcTBa, TaKuWe Kak pickle mau json, mo3BosgoIie COXpaHATh B daiiie
CJI0’KHBIE CTPYKTYPHI.
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With ... as - MeHeaXXepbl KOHTEKCTa

KoHcTpyKiiug with ... as Ucrosab3yeTcsd AJ1d 060pauyrBaHMs BBIIIOJIHEHUS 0JI0KA MHCTPYKITUUA
MeHe/PKepOM KOHTeKCTa. THorja aTo 60Jiee yio0Hast KOHCTPYKIIU, yeM try...except...finally.

CUHTaKCUC KOHCTPYKIIMU with ... as:

"with" expression ["as" target] ("," expression ["as" target])* ":"
suite

Terneps 110 TOPSAAKY O TOM, UTO IIPOUCXOAUT IIPU BBHITIOJTHEHUU JAHHOTO OJI0OKA:
1. BhImoyiHsIeTCS BhIpakeHHe B KOHCTPYKITUM with ... as.
2. 3arpyskaeTcd CIleITMaIbHBIN MeTOJ __eXit__ JI1d JaJbHeUIero UCIoJIb30BaHusl.

3. BrimostHgeTca MeTo1_enter_ . Ecoiu KOHCTPYKIIHA with BKJIrouaeT B ce06s1 CJIOBO as, TO BO3-
BpallaeMoe MeTOZOM __enter__ 3Ha4YeHHe 3alIMChIBAETCS B IIEPEMEHHYVIO.

4. BBIIIOJTHAETCA Suite.

5. BBI3BIBAeTCsI METOJT __eXit_ , MpUYéM HeBa)KHO, BBHIIIOJTHUJIOCH JIU SUite HMJIM IPOM30IILIO0
HCKJ/TIOUeHHe. B 3TOT MeTOo/I ITepealoTcs ITapaMeTPhl UCK/IIOUEeHUs, eCJTH OHO ITPOU30IILIO,
WU BO BCeX apTyMeHTaxX 3HaueHHre None, eCId UCKJII0UeHHs He OBLIIO.

Ecii B KOHCTPYKIIMU With - as 65110 HECKOJILKO BhIPa*KeHUM, TO 3TO 9KBUBAJIEHTHO HECKOJIb-
KUM BJIOJKEHHBIM KOHCTPYKIIUAM:

with A() as a, B() as b:
suite

3KBHBAJIEHTHO
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with A() as a:
with B() as b:
suite

Jl1 yero npuMeHsieTcs KOHCTPYKIUA with ... as? /Iyl rapaHTHU TOTO, YTO KpUTUUECKHe QyHK-
[IUY BBIIIOJIHATCS B JIIO60M ciry4dae. CaMblil paciIpoCTpaHEHHBIN IIpUMep UCII0JIb30BaHUS 3TON
KOHCTPYKIIUU - OTKPBITHE QaiyioB. 51 yKe pacckasbhiBaJa 00 OTKPBHITUU (QAMIOB C IIOMOIIBLIO
GyHKIIMM open, OHAKO KOHCTPYKIMg with ... as, Kak IpaBuo, gBjsgeTcsa 6ojiee ya06HOM U ra-
paHTHUpyeT 3aKphITHe dalisa B JII0O00M ciydae.

Hanpumep:

with open('newfile.txt', 'w', encoding="utf-8') as g:
d = int(input())
print('1 / = ".format(d, 1 / d), file=g)

U1 BBI MOYKeTe OBITh YBEPEHBI, UYTO Gaiil OyeT 3aKphIT BHE 3aBUCUMOCTH OT TOTO, UTO BBEJET
I10JIb30BaTeJIb.
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PEP 8 - pykoBOACTBO MO HanuncaHUIo Koga Ha Python

JTOT AOKYMEHT OIIMChIBAeT COIJIAllleHHe O TOM, KaK ITHMCcaTh KOJ AJI sI3bIKa python, BKIrovast
CTaHZAPTHYI 0UOJIMOTEKY, BXOAAIYI0 B cCOCTaB python.

PEP 8 cospaH Ha 0CHOBe pekoMeHaanuu I'yuno BaH PoccyMma ¢ mo6aBiaeHussMu oT bappu. Eciu
I7le-TO BOSHUKAaJI KOHQJIUKT, Mbl BEIOMpaIN CTUIb ['yuno. 1, KoHeuHo, 3TOT PEP MOXKeT OBITH
HeII0JIHBIM (paKTHUYeCKH, OH, HaBepHOe, HUKOIa He Oy/leT 3aKOHYEeH).

KimroueBast ujies I'yH0 TaKoBa: KO YUTAeTCsI HAMHOTO 60JIbIIe pa3, ueM rmuIteTcs. Co6CTBEHHO,
PEeKOMeHIAIIMK O CTHJIe HallMCaHHUs Ko/la HallpaBJIeHbl Ha TO, UYTOOHI YIYUIINUTh YUTAEMOCTh
KOJla U C/leJIaTh er0 COTJIaCOBAaHHBIM MeXKy GOJIBIITUM YKCJIOM IIPOEeKTOB. B Hease, BeCh KO
OyIeT HallMcaH B e TUHOM CTHUJIEe, ¥ JIFI060M CMOJKET JIETKO ero IIpoYecThb.

9TO PYKOBOJCTBO O COIJIACOBAHHOCTH U eJUHCTBe. COrJIacOBAaHHOCTBH C 3TUM PYKOBOZCTBOM
OueHb BakHa. COIVIaCOBAHHOCTh BHYTPU OJHOIO IIPOEKTa ellle Ba’kKHee. A COIJIaCOBaHHOCTH
BHYTPU MOAYJISI WM QYHKITUM — camMoe BakHoe. Ho Ba)KHO IIOMHUTD, UTO MHOT/IA 3TO PYKO-
BO/ICTBO HEIIPUMEHUMO, ¥ TIOHUMATb, KOTZIJa MO>KHO OTOHUTH OT peKoMeHaruii. Koryma BbI co-
MHeBaeTeCh, IPOCTO IIOCMOTPUTE Ha pyTHe IIPUMePHI U pelnTe, KaKOU BBITJISIUT JIyUIIle.

,[LBE IIPHUYHUHEI IJIdA TOTO, YTOOBI HapVIIHUTH JaHHEBIE IIpaBHJIA:

1. Korpma mpuMeHeHUe IIpaBUJIa c/ieslaeT Ko MeHee YUTaeMbIM JIa’Ke JIJIS TOTO, KTO IIPUBBIK
YUTATh KOJI, KOTOPBIM CIeIyeT IIpaBHUIaM.

2. UTOOBI IUCaTh B €IUHOM CTHJIE C KOZOM, KOTOPHIH y>Ke eCTh B IIPOeKTe U KOTOPBIU Hapy-
I1aeT IrpaBujia (BO3SMOKHO, B CUJIY UCTOPHUYECKUX IPUYUH) — BIIPOYEM, 3TO BO3SMOKHOCTh
IIepeIrrcaTh 4y>KoH KOZ,.

Copep>xaHue

* BHewH Uil sud Kkoda
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— Omcmynul
— Tabysauus uau npobesvl?
- MakcumanvbHas 0AUHa CmpoxKu
— IIycmble cmpoKu
— Koduposeka ucxodHozo gaiina
— Hmnopmul
o IIpo6enbl 8 8bIPANCEHUAX U UHCMPYKUUAX
— H36ezaiime ucno/1b308aHust npo6e08 8 CAOYHUUX CUMYAUUSLX:
- /Jlpy2ue pexomeHOauuu
* Kommenmapuu
— bsioKu KommeHmapues
— “BcmpouHble” KoMMeHmapuu
- CmpoKu doKymenmayuu
* Konmpoaw gepculi
» Co2naueHust N0 UMEHOBAHUIO
— I'nasHblil npuHyun
— OnucaHue: Cmuau umeH
— IIpednucaHus: co2nauweHust N0 UMeHO8AHUIO
* HIMeHa, Komopblx caiedyem usbezams
* HMmeHa mody.iell u nakemog
* HMeHa Kaaccos
* HMeHa uckaroueHull
* HMeHa 2/106a/1bHbIX NepeMeHHbLX
* HMmeHa GyHKUUL
* ApeyMeHmbl GyHKUULL U MEmo008
* HMeHa Memo008 U nepeMeHHbIX IKIEMNAIPO8 KAACCO8
* KoHCcmaHmbl
* JIpoekmuposaHue Hac/1e008aHU

« Obwue peKkomeHOauuu
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BHeWHNA BUA Koaa

OTCTYNDI

Hcnosb3ytiTe 4 mipo6esia Ha Ka)KIblil YPOBEHb OTCTYIIA.

[IpO/IO/HDKUTEBbHBIE CTPOKU JTOJDKHBI BHIpABHUBATH 00€pPHYThHIE 3JIeMeHTHI IN60 BepTHUKAJb-
HO, UCHOJIb3Ys1 HeIBHYIO JIMHUIO B CKOOKaxX (KPYIJIBIX, KBaJpaTHBIX WU QUTYPHBIX), TUOO C
HCII0JIb30BaHUEM BHUCSIYETr0 OTCTYyIIA. [IpH HCII0JIF30BaHUH BHUCSUYETro OTCTYIIA CAefyeT IIpuMe-
HSTH CJIe/IyIoIIe CO0OpaXkeHUs: Ha IIepBOM JIMHUU He JJ0JDKHO OBITH apITyMeHTOB, a OCTaJIbHbIe
CTPOKH JJOJDKHBI UeTKO BOCIIPUHUMATHCS KaK IIPOJ0JDKeHUe JTMHUU.

[TpaBUJIBHO:

# BblpOBHEHO M0 OTKpbIBaWWeEMy pa3Aze/nTesln
foo = long_function_name(var_one, var_two,
var_three, var_four)

# bo/ible OTCTYrnoB BK/IWYEHO A/ OT/IMYEHUS] €ro OT OCTaslbHbIX
def long_function_name(
var_one, var_two, var_three,
var_four):
print(var_one)

HenpaBHUJIBHO:

# AprymeHThl Ha repBoOVi JIMHUW 3arpelweHsi, ec/n He WCro/ib3yeTCcA BepTuKal/lbHoe_,
< BblpaBHUBaHMNE
foo = long_function_name(var_one, var_two,

var_three, var_four)

# bosbwe oTCTyrnoB TpebyeTcs, AN OT/IMYEHUS €ro OT OCTaslbHbiX
def long_function_name(

var_one, var_two, var_three,

var_four):

print(var_one)

OnnMoHaJIbHO:

# HeT HeobxogmmocTu B 60/bliEM KO/IMYECTBE OTCTYrOB.
foo = long_function_name(

var_one, var_two,

var_three, var_four)

3akphIBalolliyie KpyTIJible/KBaJpaTHbIe/QUTYpHbIE CKOOKH B MHOTOCTPOYHBIX KOHCTPYKITHSIX
MOTYT HaXO/TUTHCS 10/ IIePBHIM HeIIPOOeIbHBIM CHMBOJIOM IIOCJIeJHEH CTPOKHU CIIHCKA, HATIPH-
Mep:

my_list = [
1, 2, 3,
4, 5, 6

I I
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]

result = some_function_that_takes_arguments(
laI, lbl, ICl’
|d|, |e|' l.fl'

)

JIu60 GBITH O] IePBBIM CUMBOJIOM CTPOKH, HAUMHAIOII[eX MHOTOCTPOYHYI0 KOHCTPYKIIHIO:

my_list = [
1, 2, 3,
4, 5, 6,
1
result = some_function_that_takes_arguments(
'a', 'b', 'c',
'd', 'e', 'f',

Tabynsauusa unm npobenbi?

[Ipo6eJIbl - cCaMbIH ITPEeAIIOUTUTEIbHBIM MEeTO/T OTCTYIIOB.

TabyssArrs JoJKHA UCII0Ib30BaThC TOJIBKO I IO P/KKU KOZa, HAIIMCAHHOT0 C OTCTYIIaMU
C IIOMOII[bI0 TAOYJIAITUU.

Python 3 3ampenjaeT cMellliBaHUe TaOy AU U IIP06eJI0B B OTCTYIIAX.
Python 2 nieITaeTcsd mpeobpasoBaTh TaOYJIAIUIO B IIPOOEJIHL.

Korjia BbI BeI3bIBaeTe UHTepHpeTaTop Python 2 B KoMaHIHOM CTPOKe C TapaMeTpoM -t, OH BBI-
IaeT IpeayIpeXxaeHus (Warnings) Ipy UCII0JIb30BaHUU CMEIIaHHOTO CTHJIA B OTCTYIIAX, a 3a-
IIyCTUB UHTEPIIPETATOP C ITapaMeTPOM -tt, BB IIOJIyUHUTe B 3TUX MeCTaX OIUOKHU (errors). ITH
ImapaMeTphl OUeHb PEKOMEHYIOTCS!

MakcnmanbHas gsivHa CTPOKM

OrpaHUYbTE JJIMHY CTPOKHU MaKCUMYM 79 CUMBOJIAMH.

51 60jiee OIUHHBIX GJIOKOB TEKCTA C MEHBIIIMMU CTPYKTYPHBIMU OTPaHUYeHUSIMHU (CTPOKHU
OOKyMeHTAaIluU U KOMMEHTAapHUH), IJINHY CTPOKH CJIelyeT OTPaHUYUTD 72 CUMBOJIAMHU.

OrpaHHYeHHe HeoOXOAMMOM IITHPHUHLI OKHA PeJaKTopa II03BOJIIET UMETh HECKOJIHLKO OTKPBI-
THIX (aMI0B GOK 0 60K, M XOPOIIIO paboTaeT IIPU HUCII0JIb30BaHUH MHCTPYMEHTOB aHaJIM3a KOo/1a,
KOTOpPHI€ IIPeIOCTABJISIOT JIBe BEPCHUH B COCETHUX CTOJIOIIAX.

HeKkoTopble KOMaH/bI [IPEAIIOYUTAIOT 60JIBIITYIO UIMHY CTPOKU. [[JIg KOZa, II0Jep>KUBaIOIIero-
CS UCKJIFOUUTEJIbHO WU IIPEeUMYIIeCTBEHHO 3TOU I'PYIIIION, B KOTOPOX MOTYT IIPHUUNTH K COIJIa-
CHIO II0 9TOMY BOIIPOCY, HOPMAaJIbHO yBeJIMdeHue JIMHBI CTPOKHU € 80 10 100 ciMBOJIOB (QaKTH-
YeCKU yBeJINYHUBasi MaKCUMAaJIbHYIO JIMHY 0 99 CHMBOJIOB), IIPH YCJIOBUU, YTO KOMMEHTapHUu
U CTPOKU JOKYMEHTAITUU BCe ellle 6yayT 72 CUMBOJIA.

25.2. BHeWHWUN BUA Koaa 84




Camoyuutenn Python, Beinyck 0.2

CragzapTHasa 6u6aroTeka Python KoHcepBaTUBHA U TpeOyeT OrpaHUYeHUd [UIMHBI CTPOKU B
79 CUMBOJIOB (a CTPOK JOKYMEeHTAaIlu/KOMMeHTapuesB B 72).

[IpeAIIOUTHUTENbHBIN CIIOCO6 IlepeHoca AJUHHBIX CTPOK SBJSETCS HCI0JIb30BaHHE IIO[pasy-
MeBaeMBbIX IPOJOJDKEHUM CTPOK Python BHYTpHU KpyIJIbIX, KBaJPaTHBIX U QUTYPHBIX CKOOOK.
JUIMHHBIE CTPOKU MOTYT OBITH pa3OUTHI HA HECKOJILKO CTPOK, 0O0EpHYThIe B CKOOKHU. ITO IIpe/-
IIOYTHTEJIbHEee UCI0JIb30BaHUS 00paTHOM KOCOM YepPTHI [IJI1 IPOO/DKEHUS CTPOKH.

Ob6paTHas Kocasl yepTa BcCe ellle MO>KeT OBITh UCIIOJIb30BaHa BpeMs OT BpeMeHHU. Hammpumep,
IIMHHAsI KOHCTPYKITHSA with He M0>KeT MCII0JIh30BaTh HesIBHBIE IIPO/IOJDKEHUS, TaK UTO 06paT-
Has Kocas 4yepTa SBJIsIeTCS [IpHeMJIeMOM:

with open('/path/to/some/file/you/want/to/read') as file_1, \
open('/path/to/some/file/being/written', 'w') as file_2:
file 2.write(file 1.read())

E1mé omuH ciyyau - assert.

CresaiiTe IpaBUWIbHbBIE OTCTYIIHI /I IepeHECEHHOM CTPOKU. [IpeiTouTHUTEe/IbHEeEe BCTaBUTh I1e-
PEeHOC CTPOKH II0CJIe JIOTUUEeCKOT0 oIlepaTopa, HO He Iepe HUM. Hampumep:

class Rectangle(Blob):

def __init_ (self, width, height,
color="black', emphasis=None, highlight=0):
if (width == 0 and height == 0 and
color == 'red' and emphasis == 'strong' or
highlight > 100):
raise ValueError("sorry, you lose")

if width == 0 and height == 0 and (color == 'red' or
emphasis is None):
raise ValueError("I don't think so -- values are , " %

(width, height))
Blob.__init_ (self, width, height,
color, emphasis, highlight)

MycTble cTpoOKM

OTtpessaiiTe QyHKITUU BepXHEro YPOBHSA U OIIpe/iesIeHUs KJIaCCOB IBYMS ITyCTHIMU CTPOKaMHU.
OrmpenesieHUsI METOL0B BHYTPHU KJIacca pasAesIarTcsa OJHOU IIyCTOMU CTPOKOM.

JloTIOJIHUTE IbHBIEe ITYCThble CTPOKH BO3MO>KHO HCIIOJIB30BaTh IJIS1 pasfiesIeHHsl pPasIMYHbIX
TPYIII ITOXOKUX QYHKIMU. IIycThie CTPOKU MOTYT OBITH OIYIIIEeHBI MeXK/Iy HECKOJIBKUMU CBSI-
3aHHBIMU OJJHOCTPOYHUKAMU (HaIpuMep, Hab0p QUKTUBHBIX peaTu3aIiuii).

I/ICHOJIBBYI;’ITE IIYCThIE€ CTPOKH B CI)YHKI_II/IHX, YTOOBI YKa3aTh JIOTH4YEeCKHE Pa3aesIbl.

Python pacrieHuBaeT cuMBoJI control+L kak HesHavauy (whitespace), ¥ BbI MOKeTe HCII0JIb-
30BaTh €ro, II0TOMY YTO MHOTHUE peJaKTOpPhl 06pabaThIBAlOT er0 KaK paspblB CTPaHUILIbI — Ta-
KUM 006pa3oM JIOTUYeCKHe YacTHU B paiiie OyAyT Ha pasHBIX cTpaHUIlaX. OHaKO, He BCe peJak-
TOPBI PacIIo3HAIOT control+L, ¥ MOTYT Ha ero MecTe 0To6pakaTh APYroil CUMBOJL.
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KogupoBka ncxoaHoro ¢aiina

Komuposka Python mopkHa 661TH UTF-8 (ASCII B Python 2).
darinel B ASCII (Python 2) vuiu UTF-8 (Python 3) He 10/DKHBL UMETH 00bSIBJIEHUS KOTUPOBKU.

B craHmapTHOM 6UOJIMOTEKe, HECTaHAAPTHBIE KOIUPOBKU TOJ/DKHBI UCII0JIB30BaThCSI TOJBKO
IJId IeJIe TeCTUPOBaHUs, JIM00 KOrga KOMMeHTapuii NI CTpoKa JOKyMeHTAI[UU TpebyeT yIIo-
MAHYTh UMA aBTOpPa, comepskalero He ASCII CMMBOJIBIL; B OCTaJILHBIX CIy4YasixX UCII0JIb30BaHUe
\X, \u, \U mr \N - Har6oJ1ee IpeAIIOUTUTEIbHEBIN CII0C00 BKIUYUTH He ASCII CMUMBOJIBL B CTPO-
KOBBIX JIUTEpAJiax.

HauuHag ¢ Bepcuu python 3.0 B cTaHZapTHOM OMOJIMOTEKe JENCTBYeT CeAyrolllee corJiallle-
HUe: BCe UieHTUGUKATOPHI 06513aHbI Cofep>KaTh TOIBLKO ASCII CMUMBOJIBI, U 03HAaYaTh aHIJIAH-
CKHe CJIOBa Be3Jie, Ile 3TO BO3MOYKHO (BO MHOTUX CJIy4YasX HCIIOJIL3YIOTCSI COKpAIlleHUs WU
HeaHIJIMUCKHe TeXHUYeCKHUe TepMUHBI). KpoMe TOro, CTpOKM ¥ KOMMEHTapHUU TOXKe [0JDKHBI
comep>kaTh UL ASCII CMBOJIBIL. MICKIIFOUEeHHS COCTABJIAIOT: (a) test case, TECTUPYIOIIIUN He-
ASCII 0co6eHHOCTH IIPOTpaMMEL, U (0) UMeHa aBTOPOB. ABTOPHI, YbU UMeHa OCHOBAHbBI He Ha
JIATUHCKOM aJipaBUTe, TOJDKHBI TPAHCIUTEPUPOBATHL CBOM UMeHAa B JIATUHHUILY.

HpOEKTaM C OTKPBITBIM KOAOM IJIA I.T.IHpOKOﬁ dYIHUTOPHH TaKXKe PEKOMEHAYETCA UCII0JIB30BaTh
3TO COoIJIalllIeHHe.

MMmnopThl

* KaH(ILLIIZ HMIIOPT, KaK IIPaBHJIO, JOJDKEH OBITH Ha OTILeJILHOﬁ CTpPOKe.

ITpaBHJIBHO:

import os
import sys

HenpaBHJIBHO:

import sys, os

B TO XKe BpeMsid, MOKHO ITHCaTh TaK:

from subprocess import Popen, PIPE

* HMHOpTBI BCerga IIOMenIaroTCsAa B HadaJjie q)aﬁﬂa, Cpa3y 110cjie KOMMEHTApPHUEB K MOAYJIIO
CTPOK IOKYMEHTAIIUH, U IIepen 00BbsIBJIEHHEM KOHCTAHT.

HIMIIOPTHI JOJDKHBI OBITH CTPYIIIIMPOBAHLI B CIIeAYIOIEM IIOPSIKe:
1. UMIIOPTHI U3 CTAaHAAPTHOU 6MOJIHMOTEKU
2. UMIIOPTHI CTOPOHHUX OHOJIUOTEK
3. UMIIOPTHI MOZYJIel TEeKYILero IpoeKTa

BcTaBJisaiiTe IyCTYIO0 CTPOKY MKy KaK0M I'PYIIIION UMIIOPTOB.

VKaspiBauTe crieruukanyy _all__ mocsjie UMIIOPTOB.
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» PekoMeHIyeTCsd abCOIIOTHOE UMIIOPTUPOBaHUe, TaK KaK OHO 0OBIYHO O0Jiee yhuTaeMo U
BeJleT cebs Ty dllle (MU, 110 KpaliHel Mepe, JaéT IIOHATHBIE CO0OIIleHUA 00 OIITUOKAaX) eCIu
UMIIOpTHpPYyeMas CUCTeMa HacTpoeHa HellpaBUJILHO (HalpuMep, KOIZa KaTaJor BHYTPU
IIaKeTa 3aKaH4YMBaeTCcd Ha sys.path):

import mypkg.sibling
from mypkg import sibling
from mypkg.sibling import example

TeM He MeHee, IBHBI OTHOCHUTEJIbHBIA UMIIOPT SIBJISIETCS IIPUEMJIEMOM aJIbTepHATUBOMN
abCoJIIOTHOMY MMIIOPTY, 0COOEHHO IIpU paboTe CO CI0KHBIMHU I1aKeTaMy, I7ie UCII0JIb30-
BaHUe abCOJIIOTHOI'O0 UMIIOPTA OBLJIO ObI U3JIUIITHE IIOAPOOHBIM:

from . import sibling
from .sibling import example

B cTaHzapTHOM OU6IMOTEKe CilefyeT nu3beraTh CJI0’KHOU CTPYKTYpPhI IIaKeTOB U BCeTa Uc-
I10JIb30BaTh aOCOJFOTHBIE UMIIOPTHI.

HesiBHbIe OTHOCUTEJILHO UMIIOPTHI HUKOT/A He JOJDKHBI OBITH KCIIOJIb30BaHbI, U OBLIU
ypasieHsl B Python 3.

» Korma BEI HMIIOPTHPYyEeTe KiIaCC U3 MOAYJIA, BIIOJTHE MOKHO ITHMCaThb BOT TaK:

from myclass import MyClass
from foo.bar.yourclass import YourClass

Ecyiu Takoe HallMCcaHUe BhI3LIBAET KOH(l)JII/IKT HUMEH, TOoraa ITUIITHTE:

import myclass
import foo.bar.yourclass

U ucniosb3yite “myclass.MyClass” u “foo.bar.yourclass.YourClass”.

e [ITa6sioHbl UMIIOPTOB (from import *) ciaepyeTt u3beraTh, TaK KaK OHU JI€JIA0T HEACHBIM
TO, KaKhe MMeHa IIPUCYTCTBYKT B IJI00AJIbHOM IIPOCTPAHCTBE MMEH, UTO BBOJUT B 3a-
6JI1y>KIleHHe KaK unTaTesel, TaKk U MHOTHe aBTOMAaTHU3UPOBaHHbIE cpefcTBa. CyliecTBYyeT
O/IVIH OIIpaBlaHHBIM IIPUMepP UCII0/Ib30BaHUA IIIabJI0HAa UMIIOPTA, KOTOPBIN 3aK/IH0YaeTCs
B OIIyOJIMKOBAaHUU BHYTPEeHHET0 HHTepdelica KaK 4acThb 0011iecTBeHHOTO API (Hampumep,
IepeIrrcaB peaJusaliiio Ha YucToM Python B MozgyJsie akcesepaTopa (4 He OyzieT 3apaHee
U3BECTHO, KaKre UMeHHO QYHKIIMU OyAyT Iepe3anrucaHbl).

Mpo6enbl B BbIpa)KeHNAX N UHCTPYKLUAX

N36eraiite ncnonb3oBaHus HPOGEHOB B cieaAywolunx cmtyayusax.:

» HemmocpeCTBEHHO BHYTPH KPYTIJIbIX, KBaPaTHBIX WA QUTYPHBIX CKOOOK.

[TpaBUIBLHO:
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spam(ham[1], {eggs: 2})

HemnpaBUIBHO:

spam( ham[ 1 ], { eggs: 2 } )

» Herrocpe[CTBEHHO IIepe[ 3aIsITOM, TOYKOH C 3aIIITOM UJIH TBOETOYUEM:

[TpaBUIBLHO:

if x == 4: print(x, y); X, y =Yy, X

HemnpaBHUJIBHO:

if x == Doprint(x , y) ;s X,y =y, X

» Cpasy mepef OTKpBLIBaIOIeM CKOOKOM, I10CIe KOTOPOM HayWHAeTCsd CIIMCOK apIyMeHTOB
IIPYU BBI30Be QYHKITUU:

[TpaBUIBLHO:

spam(1)

HenpaBHJIBHO:

spam (1)

« Cpasy Iiepe]1 OTKPBIBAIOIEH CKOOKOMH, IT0C/Ie KOTOPOH CJIelyeT HHIEKC MU CPes3:

ITpaBUJIBLHO:

dict['key'] = list[index]

HemrpaBUJIBHO:

dict ['key'] = list [index]

 McnoJsib30BaHUe 6oJiee 0THOTO ITpo6esia BOKPYT ollepaTopa MpHUCBauBaHUS (UJIH JI060T0
IPYTOTO) [IJIS TOTO, YTOOBI BEIPOBHATH €T0 C IPYTUM:

ITpaBUJIBHO:

x =1

y =2
long_variable = 3
HemnpaBUIBHO:

X =1
y =2
long_variable = 3
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Apyrue pekomeHgauuun

* Bcerga okpyskarTe 3T 6MHApPHbIE OIlepaTOPhI OHUM IIP06EJIOM C KaK[A 0 CTOPOHBL: IIPU-
cBauWBaHUA (=, +=, -= U IpPyTHe), CpaBHeHUd (==, <, >, I=, <>, <=, >=/in, not in, is, is not),
Joruuyeckue (and, or, not).

 Ecii MCIIOJIB3YIOTCS OIIEePaTOPhI C PAa3HBIMU IPUOPUTETAMH, TOIPOOYIHTe 106aBUTH IIPO-
6eJIbl BOKPYT OII€PAaTOPOB C CAMbIM HU3KUM IIPUOPUTETOM. HCII0/IL3yiiTe CBOU COOCTBEH-
Hble Cy)KIeHUs1, OJHAaK0, HUKOT/Ia He UCIIOJIL3yiTe 60Jiee 0lHOTO IIpobeJa, U BCerja Hc-
TI0JTb3YHTE OMHAKOBOE KOJIMYeCTBO IIP0o6eJsIoB 110 06e CTOPOHBI GMHAPHOTO OIlepaTopa.

ITpaBHJIBHO:

i=1+"1
submitted += 1

X = xX%2 - 1
hypot2 = x#x + y#y
c = (atb) * (a-b)

HemnpaBUIBHO:

1=1i+1

submitted +=1

X =X % 2 -1

hypot2 = x + X +y % Yy
c =(a+b) * (a-Db)

» He ucmnosib3yiTe mpo6esibl BOKPYT 3HAKa =, eCJIM OH HCII0JIb3yeTCs 151 0603HaUeHUS UMe-
HOBAHHOTO apryMeHTa WU 3HaueHHUs apaMeTpPOB 110 YMOTUYaHHUIO.

[TpaBUIBLHO:

def complex(real, imag=0.0):
return magic(r=real, i=imag)

HemnpaBUJIBHO:

def complex(real, imag = 0.0):
return magic(r = real, 1 = imag)

* He I/ICHOJIBBYﬁTG COCTaBHBIE€ HHCTPYKIIHNH (HeCKOJIbKO KOMaH[ B O,ZLHOfI CTpOKe).

ITpaBUJIBHO:

if foo == 'blah':
do_blah_thing()

do_one()

do_two()

do_three()

HemnpaBUJIBHO:
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if foo == 'blah': do_blah_thing()
do_one(); do_two(); do_three()

» MHOT1a MO>KHO ITHCATh TeJsIo ITUKI0B While, for v BeTKy if B TOM Ke CTPOKe, eCJIM KOMaH-
[la KOPOTKasi, HO eCJId KOMaH/l HECKOJIbKO, HUKOI/la TaK He IIHUIIIUTE. A TaKKe u3beraure
JUINHHBIX CTPOK!

TouyHO HeIIpaBHUJIBHO:

if foo == 'blah': do_blah_thing()
for x in lst: total += X
while t < 10: t = delay()

BepogaTHO, HeIIpaBUJILHO:

if foo == 'blah': do_blah_thing()
else: do_non_blah_thing()

try: something()
finally: cleanup()

do_one(); do_two(); do_three(long, argument,
list, like, this)

if foo == 'blah': one(); two(); three()

KommeHTapun

KoMMeHTapuy, IIpOTUBOpeYaIyie Koiy, Xy’Ke, YeM OTCYTCTBHMe KOMMeHTapHeB. Bcerjga wuc-
MIpaBJISHTEe KOMMEHTapUH, eCJI MeHsieTe Kof!

KoMMeHTapuu NOJ/DKHBI ABIATHCA 3aKOHUYEHHBIMU IIpeyIOcKeHUAMHU. EC/IM KOMMeHTapuy —
¢pasa WM IIpeyIo’KeHMe, IIepBOe CJI0BO JOJ/DKHO OBITH HAIIMCAaHO C 6O0JIBIIOM OYKBBI, €CJIH
TOJIBKO 3TO He UM IlepeMeHHOU, KOTopas HauMHaeTCsd C MaJleHbKOM OYKBbI (HUKOTa He U3-
MeHMTe PEerucTp IIepeMeHHOI!).

Ec/T KOMMeHTapHUi KOPOTKUH, MO>KHO OIYCTUTH TOUKY B KOHIIE ITpe/I/IoKeHUs. BJIOK KoMMeH-
TapHeB 0OBIYHO COCTOUT M3 OHOTO UJIU 60Jiee a63alleB, COCTaBJIEHHBIX U3 ITOJTHOIEHHBIX ITpe/-
JIO>KeHUH, TI03TOMY Ka’K/oe Mpe/yIoyKeHUe T0/HXKHO OKaHUYMBAThCSI TOUKOM.

CTaBbTe JIBa IIpo6eJia Iocjie TOUKHU B KOHIIE ITPe/JI0OKEeHMS.

[IpoTpaMMUCTHI, KOTOPhIe He TOBOPSIT Ha aHIJIMMCKOM SI3bIKe, IIOKaJIyHCTa, MUIITUTe KOMMeH-
TapHUH Ha aHIJIUMCKOM, eCJTH TOJIBKO BBl He yBepeHHI Ha 120%, UTo Balll KO HUKOT/AA He OyIyT
YUTAaTh JIIOJU, He 3HAIOII[He Balllero POTHOTO SI3bIKa.
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bnokn KoMMeHTapueB

BJIOK KOMMeHTapueB 00BIYHO 00BSICHSET KOJ (BeCh, MU TOJBKO HEKOTOPYIO YacTh), UAYIITUNA
rocJie 6JI0Ka, U TOJDKEeH UMeTh TOT »Ke OTCTYIL, YTO U caM Kof,. Karkzmast cTpouka Takoro 6J1o-
Ka J0JDKHA HauyMHAThCA C CUMBOJIA # W OJHOTO0 IIpo6esia Imocje Hero (ecjy TOJIBKO CaM TeKCT
KOMMEHTapUsa He UMeeT OTCTYIIa).

A63a11bl BHyTpHU 6/10Ka KOMMEHTapHueB pas/eIsioTCsI CTPOKOM, COCTOSIIEN U3 OZHOTO CUMBOJIA
#.

“BCTPOYHbIE” KOMMEHTapum

CTapaiiTech pe>ke HCII0JIb30BaTh II0/I060HbIe KOMMeHTapHH.

Tako¥ KOMMeHTapUi HaXOUTCS B TOU >Ke CTPOKE, YTO U HHCTPYKIUS. “BcTpouHble” KOMMeEH-
TapHUU JOJDKHBI OT/IESIThCS 110 KpaliHel Mepe IByMs IIpob6esaMu OT HHCTPYKITUU. OHHU JI0JDK-
HBbI HAYMHATHCS C CHMBOJIA # U OHOTO IIpobesa.

KOMMeHTapI/II/I B CTPOKeE C KOJIOM H€ HY’KHEI 1 TOJIbBKO OTBJIEKAKOT OT YTE€HMI, €CJIK OHHU 00'BsIC-
HAKT OUeBHIHOe. He IHUINIHTE BOT TaK:

X = x + 1 # Increment Xx

BHpOLIEM, TaKHe KOMMEHTAaPHWH MHOT'Id II0JIE3HBI:

X = x + 1 # KomneHcauymnsa rpaHuvuel

CTpoKu AOKYMeHTauuun

o [TUIIUTEe AOKYMEHTAITUIO /IS BCeX MyOJHMUYHBIX MOIyJeH, QYHKITHM, KJIacCoB, METOOB.
CTpOKHU AOKYMeHTaITuU Heobs3aTeJabHBI /11 IIPUBAaTHHIX METO/IOB, HO JIy4llle HAIlUCaThb,
4TO ZesiaeT MeTo/i. KoMMeHTapHuil Hy>KHO IIHcCaTh I10CjIe CTPOKH C def.

» PEP 257 00'bSICHSIET, KaK IIPaBWJIbHO U XOPOIII0 JOKYMEeHTUPOBAaTh. 3aMeTbTe, 0OUeHb BarK-
HO, 4TOOBI 3aKphIBAIOIIe KaBbIUKU CTOSAIN Ha OTHEeJbHOM CTPOKe. A ellle JIy4llle, eC/IU
Iepes HUMHU OyJeT ellé U IIycTasd CTpoKa, HallpuMep:

"""Return a foobang

Optional plotz says to frobnicate the bizbaz first.

mrmn

¢ JIJ151 OTHOCTPOUHOM JOKYMEHTAITUH MO>KHO OCTaBUTh 3aKphIBAIOIIMe KaBHIUKHM Ha TOU Ke
CTPOKe.
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KoHTponb Bepcui

Ecyii BaM HY>KHO HCII0J1b30BaTh Subversion, CVS i RCS B BalllX UCXOOHBIX KOJAX, IeJIafTe
BOT TaK:

_version__ = "$Revision: 1a40d4eaal0b $"
# $Source$

BcTaBiisiTe aTH CTPOKH IIOCJI€ DOKYMEHTAIIKHX MOOYJIA IIepen JIFOOBIM OAPYyIruM KOJAOM H OTne-
JIAHTe UX IIYCTBIMHU CTPOKaMH IIO O,ZLHOIZ [0 H IIOCJIE.

CornawieHuss N0 UMeHOBAHUIO

CorsameHus 110 UME@HOBAHUIO IlepeMeHHBIX B python HEMHOTO TYMaHHBI, II09TOMY HUX CITMCOK
HUKOT/|a He Oy/IeT II0JTHBIM — TeM He MeHee, HUDKe MBI IIPUBO/IMM CIIHCOK peKOMeHaliui, 1ei-
CTBYIOIIIMX Ha JaHHBIN MOMeHT. HOBbIe MO/YJIM U TAKEeThI IOJDKHEI ObITh HAIIKUCAHBI COTJIACHO
9TUM CTaHJAapTaM, HO eCJIM B KaKOU-IMO0 yrKe CYII[eCTBYIOIel 6MOJIMO0TeKe 3TU IIpaBUjIa Ha-
PYyIIaTCs, IpeIIouTUTe/IbHEee IINCaTh B eIUHOM C HEeU CTHIIe.

FnaBHbIA NPUHLMN

ViMeHa, KOTOpble BUIHBI II0JIb30BATEJ0 KAaK YacTh 00I[ecTBeHHOr0 API IOJ/DKHEI Cyle[0BaTh
KOHBEHITUAM, KOTOPbIe OTPa’KaroT UCII0JIb30BaAHNUE, a He peanus3aliiio.

OnucaHune: CTunn nmeH
CylecTByeT MHOTO pasHbIX CTUIel. [IToMokKeM BaM pacIio3HaTh, KAKOU CTHU/IL UMEHOBAHUSI UC-
I10JIb3yeTCsI, He3aBUCUMO OT TOTI0, /IJI1 Yero OH HUCII0JIb3yeTCs.
O6BIYHO pa3INyaloT CIeLyIoIre CTUIN:

* b (ogHOUHAg MaJjieHbKasi 6yKBa)

* B (ogmHOYHas 3arjiaBHasg 6ykBa)

» lowercase (CJI0BO B HUYKHEM PETUCTPE)

» lower_case_with_underscores (cjioBa 13 MaJIeHbKHX OYKB C I10{YePKUBAaHUSIMHU)
UPPERCASE (3aryiaBHBIe OYKBBI)
UPPERCASE_WITH_UNDERSCORES (c/10Ba U3 3arj1aBHBIX OYKB C II0{UepPKUBAHUSIMU)

CapitalizedWords (c1oBa ¢ 3arsiaBHBIMUM OyKBamu, i CapWords, niiu CamelCase). 3ame-
YaHue: KOrJa Bbl UCII0JIb3yeTe ab0peBHUaTypPhl B TAKOM CTHJIE, ITUIIIUTE BCe OYKBHI abOpe-
BUATYpEI 3arsiaBHbIMU — HTTPServerError jsyurtie, ueM HttpServerError.

mixedCase (oTsimuaetrca ot CapitalizedWords TeM, UTO IepBOe CJI0BO HAUMHAETCSA C Ma-
JIEHbKOU OYKBBI)
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 Capitalized_Words_With_Underscores (cs10Ba ¢ 3arjiaBHbIMU 6YKBaMU U I10YePKUBaHUSI-
MU — YPOJJIUBO!)

E1é cyIiecTByeT CTUIb, B KOTOPOM MMeHa, IPUHA/JIeXKallke OHOU JIOTUYEeCKOM I'PYIIIle, UMe-
IOT OJ{MH KOPOTKUM IIpePUKC. ITOT CTHU/Ib PeIKO UCII0Ib3yeTcd B python, HO MBI yIIOMHUHAaeM ero
[T TIOJTHOTHL. HartpumMep, QyHKITUA 0s.Stat() Bo3BpalliaeT KOpTe)X, UMeHa B KOTOPOM TpaaUuIIU-
OHHO MMeNT BUJ St_mode, st_size, st_mtime 1 Tak fgajee. (Tak caesaHo, YTOOBI IIOAUEPKHYTh
COOTBETCTBUE 3TUX IOJIEU CTPYKTYpPe CUCTEMHBIX BbI30BOB POSIX, UTO IOMOraeT 3HaKOMBIM C
Hel [IporpaMMUCTaMm).

B 6ubsinmoTeke X11 ucnonbayercd npedukc X mid Bcex public-gpyHkiuid. B python sToT cTHIB
CUUTAEeTCs U3JIUIITHUM, [I0OTOMY UTO Ilepes II0JIIMU U UMeHaMHU MeTO/[0B CTOUT UM 00'beKTa, a
repes UMeHaMU QYHKITUY CTOUT UMS MOJYJIS.

B morostHeHUMe K 3TOMY, HCIIOJIB3YIKOTCA CIeAYIOIIKe CIIeITa/IbHBIE (l)OpMBI 3aIlTiCHx UMEH C J0-
OaBJIEHHEM CHMBOJIA IIOJYEPKHBAHKA B Ha4aJI0O JIM KOHEIT UMEHU:

» _single_leading underscore: csabblil HHAUKATOP TOTO, UYTO UMS HUCIIOJIb3yeTCs IJI1 BHYT-
peHHUX HYXA. HanipuMmep, from M import * He 6yieT UMIIOPTUPOBATh 06’ bEKTHI, YbU UMe-
Ha HAUMHAKTCA C CUMBOJIa ITI0JUYepKUBaHUA.

* single_trailing underscore_: HCIIOJIb3yeTCs 110 COIJIAIIIEHUIO I N36eKaHUsA KOHPJIMKTOB
C KJIIOUEBBIMU CJIOBAMHU sI3bIKa python, HampuMep:

Tkinter.Toplevel(master, class_='ClassName')

* _double_leading_underscore: usmeHsieT Mg aTpuOyTa Kjacca, TO eCTh B Kiacce FooBar
1moJie _ boo cra"HoButcsa _FooBar_boo.

* __double_leading_and_trailing underscore__ (gBOIHOe ITIogUepKUBaHUe B HavaJjle U B KOH-
Ile UM€eHH): MaruvyeckKye MeTOAbl UIN aTPUOYThI, KOTOPble HAXOAATCSA B IIPOCTPAHCTBAX

UMeH, yIIpaBJIsieMbIX II0Jb30BaTeseM. Hampumep, _ init_, _ import_ wam _ file_ . He
n3o06peTanTe TaKre UMeHa, UCIIOJIb3YUTE UX TOJILKO TaK, KaK HAaIMCaHO B IOKyMeHTa-
ITUH.

I'Ipep,nmcaHMﬂ: cornaieHuvd no nMMeHoBaHuIO

WmeHa, KoTopbix cneayeT nsberaTtb

Hukorza He UCIIOJIb3YHATEe CUMBOJIBI | (MajieHbKasg JJaTUHCKasA 6yKBa «3Jib»), O (3arjiaBHag Jia-
TUHCKas OyKBa «0») Wid I (3arstaBHas JaTUHCKas OyKBa «ak») KaK 0{HOOYKBeHHbIe UJeHTUQU-
KaTOpBHI.

B HEKOTOPBIX MIPUPTAX ITU CUMBOJIBI HEOTJIUUMUMBI OT ITUGPHI OAUH U HYJIA. ECJIM 0UeHb HYXK-
HO |, MUIITUTEe BMeCTO He€ 3arjiaBHyo L.

WmeHa mogyneii n nakeToB

MO,HYJII/I JOJIPKHBI UMETH KOPOTKHE MM€EHA, COCTOAIIHNE M3 MaJIEHBKHUX 6YKB MO>KHO HCII0JIb30-
BaThb CHMMBOJIBI IIOJYEPKHUBAHUSA, €CJIH 3TO YJIyUIlldeT yuTabe/IbHOCTh. To 2Ke caMoe OTHOCHUTCS
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U K UMeHaM IIaKeTOB, OJJHAaKO B MMeHaX I1aKeTOB He peKOMeHyeTCs HCII0JIb30BaTh CUMBOJI
IOLYEPKUBaHUS.

Tak Kak UMeHa MoOJyJIel 0To6pa’karoTcd B UMeHa $pamjioB, a HEKOTOpPhle GaIOBbIe CUCTEMBI
SIBJISIFOTCS. HEUYBCTBUTEJLHBIMU K PETHUCTPY CUMBOJIOB U 00pe3aroT IJIMHHbIE UMeHa, OUYeHb
Ba’KHO HCII0JIb30BATh JOCTAaTOUYHO KOPOTKHE UMeHa MOAyJerl — 3T0 He IIpobsiema B Unix, HO,
BO3MOJKHO, KOJ, OKa)KeTCsl HellepeHOCUMBIM B cTapble Bepcur Windows, Mac, miu DOS.

Korzma Mopmysb paciiupeHus, HallMcaHHBIM Ha C wiand C++, UMeeT COIyTCTBYIOIUI python-
MOAYJIb (comeprKalnuii MHTepdeic BEICOKOro YpoBHs), C/C++ MOLYJIb HAUMHAETCA C CUMBOJIA
II0{YepKUBaHUs, HaIIpuMep, _socket.

MmeHa knaccoB

HNMeHa KJ1accoB JOJIDKHBI 00OBIYHO cjieJO0BaTh COIJIaIlI€HHIO CapWords.

BMecTO 3TOT0 MOT'YT HCIIOJIb30BaThCS COTJIAIIEHUS /11 UMeHOBaHUSA QYHKITUMI, eCJIU UHTEep-
delic TOKYMEHTHUPOBAH U UCII0JIb3yeTCd B OCHOBHOM KaK QYHKITUU.

06paTI/ITe BHHMAaHHE, YTO CYIIIECTBYIOT OTAE/IbHEIE COIVIAIIIEHHS O BCTPOEHHBIX KMEHAX! 00JIb-
IMMHCTBO BCTPOE€HHLBIX UMEH - OAHO CJIOBO (#1010 ABa CJIMTHO HaIlMCaHHBIX CJIOBA), a corJialle-
HHeE CapWords HCIIOJIB3YETCA TOJIBKO IJIsI HMEHOBAHUA HCKJIFOUEeHUHN U BCTPOEHHBIX KOHCTAHT.

NMeHa UCKIYeHniA

Tak KaK MCKJIIUYeHHUS SIBJSIIOTCS KyIacCaMU, K UCKJIIOUeHUSIMU IIPUMeHSIeTCsI CTH/Ih UMeHOBa-
HUS KyaccoB. OHAKO BBl MOKeTe J06aBUTh Error B KOHI[e UMeHH (eCJId, KOHeYHO, HCKITI0Ue-
HUe TeHCTBUTEIbHO SIBJISIETCS OIITHOKOI).

MNmeHa rno6anbHbIX NepeMeHHbIX

ByneM HaflesIThCA, UTO IJ100aIbHble IIepeMeHHbIE UCII0/Ib3YITCHI TOJIbKO BHYTPU OJTHOTO MOJY-
Jis1. PYKOBOZCTBYUTECH TEMHU JKe COTJIAllleHUSAMU, UTO U 119 UMeH QYHKITUH.

Jlo6aBJIdliTe B MOZYJIN, KOTOPbIe HAIIMCaHbl TaK, YTOOBI MX KUCII0JIb30BaJIH C IIOMOIIBI0 from M
import * MexaHusm __all__, 4yT06BI IpefOTBPaTUTh IKCIOPTUPOBAHME IJ106aIbHBIX IIepeMeH-
HBIX. V7K JKe, UCIIOJIL3YITE CTapoe coIJIallleHue, 1o00aBids epes UMeHaMU TaKUX I106asb-
HBIX IIepeMeHHBIX OJUH CUMBOJI II0JUYepPKUBaHUA (KOTOPHIM BBl MO>KeTe 0603HaUUThH Te IJI0-
OasIbHBIe IlepeMeHHble, KOTOPbIe HUCII0JIb3YITCS TOJIBKO BHYTPU MOAYJIA).

NmeHa pyHKLNMiA
HMMeHa QYHKITUU [OJDKHBI COCTOSITh U3 MaJIeHbKUX OYKB, a CJIOBa pPasfessiThbCs CUMBOJIaMU
II0fYePKUBAaHUI — 3TO HE0OXOUMO, UTOOBI YBEJIUUUThL UNTa0eIbHOCTD.

Ctuib mixedCase IOIIyCKaeTCs B TeX MeCTaX, I7e yrKe IIpeobsaZaeT TaKOU CTHIIb, [IJIs1 COXpaHe-
HUA 00paTHON COBMECTUMOCTH.
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AprymeHTbl GYHKLUMI U MeTOA0B

Bceryia HCII0JIB3YHTe self B KauecTBe ITepBOro apryMeHTa MeTOo/[a 9K3eMILISIpa 00bEKTa.
Bcerjia UCIoJib3yiTe cls B KauecTBe IIEPBOr0 apryMeHTa MeToia Kiacca.

Eciii uMd apryMeHTa KOHQJIMKTYET C 3ape3epBUPOBAHHBIM KJIHUYeBbIM CJI0BOM python, 06b14-
HO JIy4llle 106aBUTH B KOHEeIl UMeHU CUMBOJI [IOAYePKUBAHU, YeM UCKa3UTh HAIIKCaHUe CJI0Ba
WJIN UCII0JIb30BaTh abbpeBuaTypy. TakuMm o6pasom, class_ syuriire, yem clss. (BosMokHO, X0po-
[IIMM BapHaHTOM OyZeT I10106paTh CHHOHUM).

NmeHa meToA0B N MepeMeHHbIX 3K3eMNNAPOB KJlaCCoB

I/ICHOJIBBYP’ITE TOT 7Ke CTHJIb, YTO U IJId KMMEH (I)YHKHI/Iﬁ HMeEHa JOJIPKHBI COCTOATEL M3 MaJIEHb-
KHX 6YKB, d CJIOBA pa3feydTbCd CHMBOJIaMHU IIOAYEPKUBaAHUA.

K CI1o/1b3yHTe OAUH CUMBOJI IOAUYE PKUBAHUS IIepe/i UMeHeM /I HeIlyOJIMYHBIX MeTO/IOB U aT-
puo6yTOB.

YTo6bI H306€KaATh KOH(I)JII/IKTOB HMEH C IIOAKJIaCCaMU, PICHOJILBYI;'ITG ABd BEAyIITUX IIOJYEPKHUBaA-
HUYs.

Python HcKa’kaeT 9TU UMeHa: eCJIx Kjacc Foo uMeeT aTpUOYT C UMeHeM __a, OH He MO>KeT OBITh
IOCTyIleH Kak Foo._ a. (HacTOMYUBEIM I10JIb30BaTe/b BCE ellle MOKeT IIOJYUYUTh JAOCTYII, BbI-
3BaB Foo._Foo__a.) Boobiie, 1Ba BeAyIUX NOAYEPKUBAHUS HOJDKHBI HUCIIOJIb30BAaTHCS TOJIHKO
IUTL TOTO, YTOOBI M36e’KaTh KOHPJIUKTOB UMEH C aTPpUOyTaMH KJIaCCOB, ITpefHa3HAaUEHHBIX JJIT
HacJie[J0BaHUSI.

[IprMedaHue: eCTb HEKOTOPbIE Pa3HOTJIACHS 10 IIOBOAY UCIIOJIL30BaHUA __ UMeHa (CM. HIDKe).

KoHCTaHTBI

KoHCTaHTEI 06BIYHO OOBABJIAIOTCA HA YPOBHE MOAYJIS U 3aIIMCHIBAIOTCA TOJIBKO 3arJIaBHBIMU
OyKBaMU, a CJIOBa pasfesiloTcd CUMBOJaMU mnoguepkuBaHud. Hanpumep: MAX_OVERFLOW,
TOTAL.

MpoekTupoBaHMe HacneA0BaHUSA

O6s13aTe/IbHO pelunTe, KAKUM I0JDKeH ObITh MeTO/L Klacca UIM sK3eMILIIpa Kiacca (gasee - aT-
pUoyT) — IyOGJIUYHBIN WX HEeIlyOJIUYHbIN. EC/IM BBl COMHeBaeTeCh, BEIOepUTe HeIlyOJIUYHBIN
aTpuobyT. IIoTOM Oy/IeT IpOoIlfe cesaTh ero yoJIMYHbIM, UeM Ha000POT.

[Iy6siyHble aTpUOYTHl — 3TO Te, KOTOPbIe OyAYT UCII0Ib30BaTh APYyTHe IIPOTPAMMUCTHI, U BbI
IOJDKHBI OBITh YBEPEHHI B OTCYTCTBUM 00paTHOM HeCOBMeCTHUMOCTH. Helly6iiuHbIe aTpUOy-
TBI, B CBOIO O4epe/ib, He IIpefHasHaYeHbl [JI1 UCII0Ib30BaHUs TPeTbUMMU JIUIaMU, II03TOMY BbI
MO’KeTe He TapaHTUPOBAaTh, YTO HE U3SMEHUTE WUIN He yIaluTe Ux.

MBI He UCIIOJIb3YEM TEPMUH “IIPUBATHBIN aTPUOYT”, IOTOMY UTO Ha caMOM [iesie B python Ta-
KHUX He OLIBaeT.
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Apyroi TUIl aTpUOYTOB KJIACCOB IIPUHA/IJIEXKUT TaK HasbiBaeMoMy API mojksaccoB (B JpyTHUX
sI3bIKaX OHU YacTO Ha3bIBaloTCsl protected). HekoTopble KacChl MPOEKTUPYIOTCS TaK, UTOOBI
OT HUX HacJe[0BaJIu APyrHe KJIAcChl, KOTOPhle PACIIUPSIOT WU MOAUQUIINPYIOT II0BeJleHHe
6a30Boro KJacca. Korzia BeI IIpOEKTHUPYyeTe TaKOM KJIacc, pellIuTe U SBHO YKaXKUTe, KaKre aTpHU-
Oy THI SIBJISTFOTCS. TyOJIMUYHBIMU, KaKye IIpuHazaIeskaT APl oKIaccoB, a KaKue HUCII0Ib3YI0TCS
TOJILKO 6a30BBIM KJIACCOM.

Tenepb chopMyIHupyeM peKOMeHTaIlNH:
* OTKpBITHIE aTPUOYTHI He O/HDKHBI UMeTh B Hauasle UMeHU CUMBOJIA IO TUepPKUBAHUS.

» Ec/IM UMSI OTKPBITOr0 aTpubyTa KOHPJIUKTYET C KIHOUYeBHIM CJIOBOM S3bIKa, 00aBbTE B
KOHeIl UMeHU OWH CHUMBOJI II0UepKUBaHUsA. ITO 60jlee IPeAIIOYTUTEIHLHO, YeM abope-
BHAaTypa WU HCKa)KeHHe HanmucaHus (0{HaKO, y 3TOT0 IIpaBUJjIa eCTh UCK/IIOUeHHe — ap-
TyMeHTa, KOTOPBIM 03HauaeT KJIacC, 1 0COOeHHO IepBbIil apr'yMeHT MeToza Kiacca (class
method) go/pKeH nMeTh UM cls).

» Ha3oBUTe IPOCTHhIE IIYyOJIUUHBIE aTPUOYTHI IOHITHBIMU UMEHAMHU U He ITUIIINUTE CJI0’KHBIE
MeTO/IbI IOCTYIIa U M3MeHeHus (accessor/mutator, get/set, — rmpum. repes.) [[oMHUTe, YTO
B python oueHb JIerKo 106aBUTH UX II0TOM, eC/IU ITOTpebyeTcs. B 3TOM ciy4yae UCII0Ib3Yi-
Te CBOMCTBA (properties), YTOOBI CKPHITh QYHKITUOHAIBHYI0 peajn3aliiio 3a CHHTaKCUCOM
IOCTyIIa K aTpuUOyTaM.

[IpumeuaHue 1: CBouicTBa (properties) paboTarwT TOJBKO B KjaccaX HOBOTO CTWIA (B
Python 3 Bce KJIacChl SBJISIOTCSI TAKOBBIMU).

[IpuMmeuaHnue 2: [TocTapaTech U30aBUTHCA OT II060YHBIX 3QPEKTOB, CBI3aHHBIM C QYHK-
[TUOHAJIbLHBIM II0BeJleHHeM; BIIpoUeM, TaKHe Belly, KaK KIIIIUpOBaHue, BIIOJIHE NOIIYCTH-
MBI.

[IpuMeuanue 3: M36eraiiTe UCIIOJIb30BaHUS BEIUHCIUTEIHLHO 3aTPaTHBIX ONepaIiui, Io-
TOMY UTO H3-3a 3aIIMCH C IIOMOIIbI0 aTPHUOYTOB cO3/[aeTcs BIleuaTIeHUe, YTO OCTYII IIPo-
UCXOTUT (OTHOCUTEJIHbHO) OGBICTPO.

 EcJix BRI IIJTaHUPYeTe KIacC TAaKUM 06pasoM, UTOOBI OT Hero HacjIe0BaIUCh IPyIrie Kiac-
Chbl, HO He XOTHUTe, YTOOBI II0KJIACCHl YHACJIe[0BaI HEKOTOpPhle aTpUOYTHI, 106aBbTE B
MMeHa /IBa CMMBOJIA [IO/YepPKUBaHUs B HaYaslo, U HU OJHOr0 — B KOHell. MeXaHU3M U3-
MeHeHUs UMeH B python cpab6oTaeT Tak, 4To M4 KJlacca J06aBUTCA K UMeHU TaKOoTIo aT-
pubyTa, 4TO II03BOJIUT U306erKaTh KOHPJIUKTA UMeH C aTpUOyTaMU II0KJIacCOB.

[IpuMeuaHue 1: BygbTe BHUMAaTeJIbHBI: €CJIU IOIKIacC OyieT UMeTh TO >Ke UMsI Kjlacca ¥
UMS aTpUOyTa, TO BHOBb BO3HUKHET KOHQIUKT UMEH.

[IpuMeuvaHue 2: MeXaHHU3M U3MEHEHUsT UMeH MO>KET 3aTPYAHHUTH OTJIAJKY HIH PaboTy ¢
getattr_ (), 0ZfHaKO OH XOPOIIIO JOKYMEeHTHPOBAH U JIETKO PeaJH3yeTCs BPYUHYIO.

[IpumeyaHue 3: He BceM HpaBUTCA 3TOT MeXaHU3M, [I09TOMY CTapanTech JOCTUYL KOM-
IIpoOMUCCa MeXXIy HeoO6XO0AUMOCThIO0 M36eKaTh KOHPJIUKTAa UMEH U BO3MO’KHOCTBIO JI0-
CTyIla K 3TUM aTpUbyTaMm.
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O6Lwwme pekoMmeHAaLNN

» Kop mo/pKeH OBITH HAIIKMCaH TaK, YTOOBI He 3aBUCETh OT PasHbIX peasn3alinii a3bika (PyPy,
Jython, IronPython, Pyrex, Psyco u 11p.).

Hampumep, He IosiaraTech Ha s¢pPeKTUBHYIO peasnusainiuio B CPython KoHKaTeHaluu
CTPOK B BBIpa’KeHUIX THUIIA a+=b mian a=a+b. Takuve UHCTPYKIIUM BBIIIOJTHSIOTCSI 3HAUU-
TeJIbHO MeJyieHHee B Jython. B KpUTUUYHBIX K BpeMeHU BBITIOJTHEHUS YaCTsIX IPOrpaMMbl
HUCIOJIb3YHTe “.join() — TaKUM 00pa3oM CKJIEMBaHUE CTPOK OyAeT BBIIIOJIHEHO 3a JIMHEH-
HOe BpeMs He3aBHCHUMO OT peayik3ariuu python.

» CpaBHeHUs ¢ None I0JDKHEBL 00513aTe/IbHO BBIIIOJIHATHCS C UCII0JIb30BAaHUEM OIIepaToOpPOB
is WM is not, a He ¢ IIOMOIIBI0 OIIepPaTOPOB CpaBHeHU. KpoMe Toro, He muiuTe if X, ecyiu
nMeeTe B BUZy if X is not None — eciy, K IIpuMepy, IIpU TeCTUPOBaHUU TaKas llepeMeHHas
MO’KeT IIPUHATH 3HaUeHMe IPYroro TUIIa, OTJIMYHOrO0 0T None, HO IIpU IIPUBeleHUU TUIIOB
MOJKeT IToJIyuuThCs False!

o [Ipu peasu3aiui MeTO0B CpaBHEHUS, JIyUllle BCETO peaJl30BaTh Bce 6 omepaIuii cpaB-
HeHus1 (_eq ,_ne_,_1t , le ,_ gt , ge ) ueM HojaraThbCs Ha TO, YTO APYTHeE IIPO-
IPaMMHUCTHI OYyT UCII0JIH30BaTh TOJHLKO KOHKPETHBINM BUJl CPaBHEHUS.

Jst MUHUMMU3AIUNA YCUJINHA MO>KHO BOCIIOJIb30BaThCS IeKOpaToOpoM
functools.total_ordering() pja peasusaiii HeJOCTAKIIMX METO/L0B.

PEP 207 ykasbIBaeT, YTO HHTEePIIPETATOP MOJKET IIOMEHATh ¥ > X HA X <V, Y >= X Ha X <=,
U MO’KeT IIOMeHAThL MeCTaMU apryMeHTHI X == ¥ U X != y. 'apaHTHUpyeTCcs, UTO Ollepariiu
sort() ¥ min() UCITOJIB3YIOT OIIEPaTOP <, & max() UCII0JIb3yeT omepaTop >. OJHAKO, JyYIlle
BCETr0 OCYII[eCTBUTH BCe IIIeCTh OIleparitii, YTOObI He BO3HUKAJIO ITyTAHUIIBI B IPYTUX Me-
CTax.

 Bcerjpa ucmoJsib3yiTe BeipakeHue def, a He mprcBauBaHUe JIIM6/1a-BhIpaKeHUS K UMeHH.

[TpaBUJIBLHO:

def f(x): return 2#x

HenpaBHJIBHO:

f = lambda x: 2#%Xx

» HacsienmyiiTe cBOM KilacCc UCK/IHOUeHUd 0T Exception, a He oT BaseException. [Ipsamoe Ha-
cilemoBaHUe OT BaseException 3ape3epBHpPOBaHO I UCKIYEHUN, KOTOPbIE He ClIefyeT
IIepexBaThIBATh.

» HCIosIb3yUTe IeNIOYKU HUCKJIHYEHUN COOTBETCTBYHOINMM o6pa3oM. B Python 3, “raise X
from Y” ciemyeT UCIIOJIL30BaTh I YKa3aHUs SIBHOM 3aMeHBbI 6e3 IIOTepU OTJIaf04YHOMN
UHOpMaIUU.

Korzra HaMepeHHO 3aMeHseTCd UCKIUYeHHe (KUCIIoJIb30BaHUe “raise X” B Python 2 wnu
“raise X from None” B Python 3.3+), ripocieguTe, 4TOOBI COOTBETCTBYIOIAsd HHPOPMAITUA
Iepefasach B HOBOe UCKJ/IIOUYeHHe (TaKue, KaK COXpaHeHre UMeHU aTpubyTa IIpU IIpeob-
pasoBaHuu KeyError B AttributeError vy Bj0oKeHHe TeKCTa UCXOJHOTO0 UCK/IIUYEeHUs B
HOBOM).
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 Korqa BbI reHepHpyeTe UCK/II0UeHUe, TUIHNTe raise ValueError(‘message’) BMeCTO CTaporo
CUHTaKcuca raise ValueError, message.

Crapas ¢opMa 3aIucy 3ampelreHa B python 3.

Takoe HCII0/Ib30BaHUE IIpearrouTuTeJIbHee, IIOTOMY YTO H3-3d CKOOOK He HY>KHO HCIIOJIb-
30BaTb CHMMBOJIBEI [IJIS IIPOJOJIDKEHUS IIEPEHECEHHBIX CTPOK, €C/IM 3TH CTPOKHU AJIMHHEIE
HJIN eCJIN UCIIOJIb3YyeTCA Cl)OpMaTI/IpOBaHI/Ie.

» Korga Kop repexBaThIBaeT UCKJIIOUEHUS, IlepeXBaThIBaUTe KOHKPeTHBIE OIITOKU BMeCTO
IIPOCTOTO BRIPpA’KEHHUs except..

K nmpuMepy, IUIIIUTE BOT TaK:

try:
import platform_specific_module
except ImportError:
platform_specific_module = None

[IpocToe HamucaHUe “except:” TaxKe IepexBaTUT U SystemExit, u KeyboardInterrupt,
4TO IIOPOLUT IIP06IeMBl, HalIpUMeD, CJI0XKHee OyAeT 3aBepIIUTh IIporpaMMy Ha’kaTHeM
control+C. Eciii BBI eICTBUTEILHO COOMpaeTech IIepexXBaTUTh BCe UCK/IIYeHUs, ITHIITH-
Te “except Exception:”.

XOpoILIuM IIPaBUJIOM SABJIAETCSI OTPaHHUYEHMe HCII0JIL30BAHUS “exXcept:”, KpoMe IBYX CJIY-
YaeB:

1. Ecyii 06pab0oTYUK BHIBOJIUT I10JI630BaTEJII0 BCE O CIYUMBIIIEHCS OIIMOKe; IT0 KparHe !
Mepe, I10JIb30BaTesb OyeT 3HATh, UTO IIPOU30IILIA OIITHOKaA.

2. Ecyi HY>KHO BBITIOJIHUTh HEKOTOPBIM KOJI II0CJIe IlepexBaTa UCKIIOUeHUs, a II0TOM
BHOBb “OpOCUTHL” ero iy 06pab0TKH Ifle-TO B ApyroM mecTe. OGBIYHO Ke JIydllle
II0JIb30BaThCSI KOHCTPYKITHeH “try...finally”.

 IIpH CBSA3BIBAaHUU IlepeXBaueHHBIX UCKIIOUEHUN C UMeHeM, IIpeAIIounuTanTe IBHbINA CUH-
TaKCHUC IIPUBA3KH, N06aBJIeHHBIN B Python 2.6:

try:
process_data()
except Exception as exc:
raise DataProcessingFailedError(str(exc))

ITO eAMHCTBEHHBINM CHHTAKCUC, IOAep KUBaroIuiica B Python 3, KOTOPBII I103BOJISIET U3-
6e’xaTh IIpo6JieM HEOJHO3HAYHOCTH, CBA3aHHBIX C 60JIee cTapbIM CHHTAKCHCOM Ha OCHOBeE
3aIIITOM!.

 [Ipu mepexBaTe OIIUOOK OIIEPAITUOHHOMN CUCTEMBI, IIPEATIOYUTANTE UCII0Ib30BaTh IBHYIO
Hepapxuio UCKIIYeHUHN, BBeleHHYI0 B Python 3.3, BMecTo aHa/iM3a 3Ha4YeHUH errno.

 [TocTapalTech 3aKJIHYaTh B KaKAYH KOHCTPYKIIHIO try...except MUHUMYM KO/ia, YTOOBI
Jierye OTJIaBJIUBATh OMIMOKHU. OIIATH >Ke, 3TO I03BOJISIET M36e)KaTh 3aMaCKUPOBAaHHBIX
OITUOOK.

ITpaBUJIBHO:
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try:

value = collection[key]
except KeyError:

return key_not_found(key)
else:

return handle_value(value)

HelrpaBHUJIBHO:

try:

# 3pecb MHOro pgevictBuii!

return handle_value(collection[key])
except KeyError:

# 3pecb Takxe nepexBaTuTcA KeyError, KOTOpbili MOXET 6biTb CreHepupoOBaH,_,
~handle _value()

return key_not_found(key)

 Korma pecypc gBJsieTcsl JOKaJIbHBIM Ha y4acTKe K0/la, UCIIOb3yHUTe BhIpaskeHue with mis
TOTO0, YTOOHI IT0CJIe BBITIOJTHEHUSI OH GBI OUUIIEH OIIePaTUBHO U HAJEXKHO.

* MeHe/Kepbl KOHTEKCTA CJIelyeT BbI3IBATH C IIOMOIIBI0 OT/EJIbHONM QYHKITUM WU METO-
[la, BCAKUM pas, KOIZla OHU JIejIal0T UTO-TO APYTroe, yeM IIoJIydeHHe U 0CBOOOKIeHUe pe-
cypcosB. Hammpumep:

[TpaBUIBLHO:

with conn.begin_transaction():
do_stuff_in_transaction(conn)

HemnpaBUIbBHO:

with conn:
do_stuff_in_transaction(conn)

[ToceqHUM IIpUMep He aeT HUKaKOM HHQOpMaIlny, yKa3bIBaloIled Ha To, UTO __enter__
U __exit__ J1eslaloT UTO-TO KpOMe 3aKPBITHS COeJUHEHUS I10CJIe TPaH3aKIIUU. BHITh SBHBIM
Ba’>KHO B JaHHOM CJIy4ae.

* McnoJib3yiTe CTPOKOBBIE METOABI BMECTO MOAYJIS String — OHU BceTZia 6bICTpee U UMeIoT
TOT >Ke API y19 unicode-cTpok. MOKHO 0TKa3aThCsI OT 3TOTO IIpaBUJIa, eCJIH HeoOX0oAuMa
COBMECTHUMOCTH C BepcusiMu python mutapire 2.0.

B Python 3 ocTasiyich TOJIBKO CTPOKOBbIE METO/IBI.

* ITosb3ayTecsh “.startswith() 1 “.endswith() BMecTo 06pab0TKHU Cpe30B CTPOK /JIs1 IIPOBEPKU
cydOUKCOB MU ITPePUKCOB.

startswith() 1 endswith() BBITJISAAT YUIlle ¥ IOPOXKAAIT MeHbIlle OITUO0K. HarpuMmep:

ITpaBUJIBHO:

if foo.startswith('bar'):
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HemnpaBuUiIbHO:

» CpaBHeHUe TUIIOB 00bEKTOB HY>KHO JleJIaTh C IIOMOIIBI0 isinstance(), a He IIPSIMBIM CpaB-
HeHNeM TUIIOB:

[TpaBUIBLHO:

if isinstance(obj, int):

HemnpaBUJIBHO:

if type(obj) is type(1):

Korza BbI IIpoBepsieTe, IBIIeTCs JIU 00 beKT CTPOKOI, 00paTHUTe BHUMAaHUE Ha TO, UTO CTPO-
Ka MOKeT OBITh unicode-cTpokoi. B python 2 y str 1 unicode ecTb 061111 6a30BBIN KJIacc,
II09TOMY BBI MOYKeTe HaIlHCaTh:

if isinstance(obj, basestring):

OTtMmeTHuM, uTO B Python 3, unicode u basestring 6oJibIiie He CyII[eCTBYIOT (€CTh TOJIBKO Str)
U bytes 60JIbIlIe He SIBJISIETCS CBOETO pojia CTPOKOM (9TO IIOC/IeI0BATEIbHOCTD 11eJIbIX UH-
ceJ).

» JlJId 1TI0C/Ie0BaTeIbHOCTEeH (CTPOK, CIIMCKOB, KOPTesKel) UCII0Ib3YUTe TOT QaKT, UTo IIy-
cTad I10CjIeIoBaTeJIbHOCTE ecTh false:

ITpaBUIBLHO:

if not seq:
if seq:

HemnpaBUIBHO:

if len(seq)
if not len(seq)

* He 1osib3yTeCch CTPOKOBBIMU KOHCTAaHTaMU, KOTOPble UMEIOT Ba>KHbIe IIPO6esIbl B KOHITE
— OHU HEBU/IVMIMEI, @ MHOTHE pe/JaKTOPHI (a Tereph U reindent.py) 06pe3aroT UX.

» He cpaBHUBaUTe jioTU4ecKHe TUIILI C True u False ¢ roMoIpro ==:

[TpaBUIBLHO:

if greeting:

HenpaBHJIBHO:

if greeting == True:

CoBceM HeIIpaBUJIBHO:
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if greeting is True:
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[nasa 26

[lokymeHTpoBaHMe Koja B Python. PEP 257

JOKyMeHTHpPOBaHHe Koja B python - 1ocTaTOYHO Ba)KHBIM acleKT, Be[lb OT Hee IIOPOi 3aBU-
CUT YUTaeMOCTh U GBICTPOTa IIOHUMAaHUs Balllero Koja, KakK APYTHUMH JHOIbMHU, TaK 1 BaMU
Yyepes MOJITO/IA.

PEP 257 omuchIBaeT COIJIAllleHUs, CBA3aHHbIE CO CTPOKaMH JOKYMeHTaluu python, pacckassl-
BaeT 0 TOM, KaK HY>KHO JJOKyMeHTHUPOBaTh python Kof.

Iless aToro PEP - cTaHIapTU3HUPOBATh CTPYKTYPY CTPOK JOKYMEHTAITUH: YTO OHHU JOJDKHEI B
cebd BKJIIOYATh, U KaK 3TO HaIlMCaTh (He KacasiCh BOIIPOCa CUHTAKCHCA CTPOK JOKYMeHTAIlUuH).
JtoT PEP o1mricrIBaeT corjiallieHus, a He IIpaBujIa WU CHHTAaKCHUC.

[Ipy HapyIleHWM 3TUX COIJIAIIIeHUM, caMoe XYJlllee, 4ero MOKHO OKUJATh - HEKOTOPBIX
HeoI0OpUTeIbHBIX B3IJIAI0B. HO HEKOTOphIe IIporpaMmsbl (HampuMep, docutils), 3HawT 0 co-
IJIAlIeHUX, [I09TOMY CJIeJlOBaHHe UM JacT BaM JIy4lllre pe3yabTaThl.

UYTo Takoe CTPOKM AOKYMEeHTauuu?

CTPOKHU JOKYMEHTAI[UH - CTPOKOBEIE JIUTEPaJIbl, KOTOPHIE SIBJISTIOTCS ITIEPBBIM OIIePaTOPOM B MO-
nyse, QYHKITHH, KJIacce HUJIH OIpe/ieieHUU MeTo/ia. Takasi CTpoKa JOKyMeHTaIlu: CTAHOBHUTCS
CIleITUaJIbHBIM aTPUOyTOM __dOC__ 3TOTO 06'bEKTA.

Bce MOlyJIM TOJKHBIL, KaK IIPaBUJIO, UMeTh CTPOKHU JOKYMEHTAIUH, U Bce QYHKIIUU U KJIACChI,
9KCIIOPTHPYeMble MOJyJIeM TaK)Ke JOJ/DKHBI UMeTh CTPOKH JOKYMeHTalluu. I[IyoJuuHbIe Me-
TOJABI (B TOM yHcJe _ init_ ) TakyKe JOJDKHBI UMeTh CTPOKU AOKyMeHTAuu. [lakeT MoayJieit
MOJKeT OBITh JOKYMEHTHUPOBaH B __init__.py.

Jl1s1 corstacoBaHHOCTH, BCerzia UCIIoAb3yuTe ““triple double quotes”™” 1 CTPOK JOKyMeHTa-
nuu. Ucnionb3yiute r’“”raw triple double quotes”*”, ecsix BoI OyieTe UCIIOJIL30BaTh 06PaTHYIO
KOCYI0 4epTy B CTPOKe JOKYMeHTAallH.
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Cy1iecTByeT Be GOPMBI CTPOK IOKYMEHTAITUH: OTHOCTPOUHAs: U MHOTOCTPOYHAsI.

OAHOCTPOUHbIE CTPOKN AOKYMEHTALNMN

OIHOCTPOYHUKHU IIpelHa3HaUeHbI /IS AeHCTBUTENHHO OUEBHHBIX ciaydaeB. OHU [OJDKHBI
yMeIaThCs Ha O[THOM cTpoke. Hampumep:

def kos_root():
"""Return the pathname of the KOS root directory."""
global _kos_root
if _kos_root: return _kos_root

M croyIb3yiTe TPOHHBIE KaBBIUKH, Ta’Ke eCJIM TOKYMEHTAIlHs YMeIlaeTcs Ha OJTHOHM cTpoKe. I1o-
TOM OY/IeT IPOoIIle eé€ TOII0JTHUTh.

3aKphIBaroIlyie KaBHIUKH Ha TOM JKe CTPOKe. ITO CMOTPUTCA JIydllle.
HeT IyCTBIX CTPOK IIepej UJIH I10C/Ie JOKYMeHTAI[UH.

OfHOCTPOYHAs CTPOKa JOKYMEHTAIIUU He I0/DKHA OBITh “IIOITHUCHI0” ITapaMeTPOB QYHKIIUH /
MeTo/ia (KOTOphIe MOTYT OBITH IOJTYyUeHbI C IOMOIIBI0 MHTPOCHEKITUN). He mesaiiTe:

def function(a, b):
"""function(a, b) -> 1ist"""

ITOT THUII CTPOK JOKYMEHTAITUH IOAXOMAUT TOJbKO A1 C PyHKITUH (TaKUX, KaK BCTPOEHHEIE
MO/IyJIN), TIle UHTPOCIIEKIINS He IIpeJCTaBIsIeTCI BO3MOKHON. TeM He MeHee, BO3BpalllaeMoe
3HaueHHe He MOJKeT OBITh OIIpefiesIeHO ITyTeM MHTPOCIEKIIHH. [IpeIIouTUTeIbHBIN BapUaHT
IUTS TAKOM CTPOKHU IOKyMeHTAITUH OYeT YTO-TO BPO/Ie:

def function(a, b):
"""Do X and return a list."""

(KoreuHo, “Do X” cieyeT 3aMeHUTH I10JIe3HBIM OIIHCaHueM!)

MHOrocTpoUHble CTPOKM AOKYMEHTaLnmn

MHOI0OCTPOUYHBIE CTPOKHU JOKYMEHTAITUU COCTOSAT U3 OJHOCTPOYHOU CTPOKU JOKYMEHTAIlUHU C
IIOCJIeYIOIIeN IIYCTOM CTPOKOM, a 3aTeM 6oJiee IOAPOOHBIM OnMcaHUeM. IlepBas CTpoKa Mo-
JKeT OBITh UCII0JIb30BaHa aBTOMAaTHUYeCKUMU Cpe/iCTBaMU UHAEKCAIUHY, II03TOMY Ba’KHO, YTO-
OBl OHa HaXOAMIaCh Ha OJJHOM CTPOKe U ObLIa OTAeseHa OT OCTaJIbHOM TOKYMEeHTAaIlUU IIyCTOMU
CTpoKOM. [TepBas cTpoKa MO>KeT OBITH Ha TOM >Ke CTPOKE, IJle U OTKPhIBAIOII[Me KaBbIUKU, WU
Ha CJIe[yIolei CTPoKe. Bed JOKyMeHTallys f0/DKHA UMeTh TaKOU JKe OTCTYII, KaK KaBbIUKU Ha
IIepPBOY CTPOKE (CM. IIPUMEP HIDKE).

BcTaBJIgITe ITyCTYIO CTPOKY 0 U II0CJIe BCeX CTPOK JOKYMeHTaIUH (0AHOCTPOUHBIX MJIM MHOTO-
CTPOUYHBIX), KOTOPhIE JOKYMEHTUPYIOT KJIacc - BOOOIIle TOBOPSI, METO/IbI KJIacca pa3jiesieHbl IPYyT
OT ZpyTa OHOM ITyCTOM CTPOKOM, a CTPOKA JOKYMeHTAaIlHU I0JKHA OGBITH CMeIl[eHa OT IIepPBOTO
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MeTO/Ia ITyCTOM CTPOKOM; [7/I1 CHMMETPHH, IOCTaBhTe ITYCTYI0 CTPOKY Me>K/y 3aT0JIOBKOM KJIac-
ca U CTPOKOM JOKyMeHTalluu. CTPOKU IOKYMeHTaITuu QYHKIIMU U MeTO/I0B, KaK IIPaBUJIO, He
WMeIOT 3TOTO TpeOOoBaHUS.

CTpPOKM JOKyMEHTAIMH CKpPHUITA (CaMOCTOSATEJIbHOM IIPOTrPaMMBbI) TOJKHBI OBITh JOCTYITHBI
B KayeCTBe “COOO0IIeHHUs 110 UCII0JIL30BaHUIO”, HalleuaTaHHOM, KOI'/la IIporpaMMa BhISBIBAETCs
C HEKOPPEKTHBIMU WU OTCYTCTBYIOIIIMMU apryMeHTaMU (M/IH, BO3SMOJKHO, C OIIliuen “-h”, mig
moMoInu). Takasd CTpoKa JOKYMeHTAaI[UU JA0/DKHA JOKYMEHTUPOBATh GYHKITUU IIPOrpaMMBbl U
CUHTaKCHUC KOMaHIHOU CTPOKHU, [TepeMeHHble OKPY>KeHUd U ¢paiiyibl. CoOOIIeHe 10 UCII0JIb30-
BAaHUIO MOKET OBITH TOBOJIBHO CJI0KHBIM (HECKOJILKO 3KPaHOB) U JOJKHO OBITh JOCTaTOUYHBIM
IJIsI HOBOTO I10JIb30BaTeJIs [JI1 UCII0JIb30BAaHUS IIPOrpaMMBI JOJ/DKHBIM 00pasoM, a TakxKe I10JI-
HBIU CIIPABOYHHUK CO BCEMU BapHaHTaMU U apryMeHTaMU [/ UCKYIIIEHHOTO I10/Ib30BaTeJIs.

CTpPOKH JOKYMEHTAIIUU MO/YJIs JOJDKHBI, KaK IIPaBUJIO, IIEPEUYUCIITh KJIACChl, UCKIIOUYeHMS,
GYHKITUU (U JII06BIe IPyTHe 00 beKThI), KOTOPhIe IKCIIOPTUPYIOTCI MOAYJIeM, C KPATKUMMU II0SIC-
HEeHUSIMHU (B OZHY CTPOUYKY) Ka’KI0TO U3 HUX. (ITU CTPOKH, KaK IIPaBUJIO, JAOT MeHbIIle JeTa-
JieH, yeM IlepBas CTPOKa JOKYMeHTAIUU K 00beKTy). CTPOKHU JOKYMEHTAIlU [TaKeTa MOyJIei
(T.e. CTpOKA JOKYMeHTAaIlUHU B __init__.py) Tak>Ke JOJDKHBI BKJIIOYATh MOYJIN U II0IIaKEeTHI.

CTPOKU AOKYMEHTAITUH QYHKITUN WU MeTOo/a JOJHKHEI 0600IITUTE ero IoBe/leHHe U JOKyMeH-
THUPOBATh CBOU apTyMeHTHI, BO3BpalljaeMble 3HaUeHUs, II000UHbIe 3QPEKThI, UCKITIOUEHUS, [10-
IIOJTHUTEJIbHbIe apIyMeHThI, UMEHOBAaHHbIE apTyMeHTHI, 1 OTpPaHUYeHUS Ha BHI30B QYHKITUU.

CTPOKH JOKYMEeHTAaIlMU Kjacca 0606IIal0T ero IOBeJleHUe U ITePeUUC/ISIIOT OTKPBLIThIe MeTo-
IbI U TIepeMeHHbBIe 9K3eMILIsIpa. Eciu Kitace mpeHasHaveH I II0KJIacCOB, 1 UMEET JIOIT0JI-
HUTeJIbHBIA UHTepdeic I ITOAKIACCOB, ITOT UHTepdelic Mo/DKeH ObITh YKa3daH OTAeNIbHO (B
CTpPOKe ToKyMeHTaIlui). KoHCTpYKTOp KJIacca I0/bKeH ObITh 3aI0KYyMEeHTHPOBAH B IOKYMeHTa-
IIUM MeTojla __init__. OTJe/IbHbIe MeTO/IbI OJDKHBI UMETh CBOU CTPOKH TOKYMeHTAaIlHH.

Eciu Ki1acc - IIoAKJIacc ApPyroro KJjacca, U ero IIoBeJieHre B OCHOBHOM yHacJ/JeJ0BaHO OT 3TOTO
KJIacca, CTPOKHU JOKYMeHTAIlUU JA0/DKHBI OTMedaTh 3TO U 0006IUTE pa3inuud. MCIIoab3yuTe
r1aros “override”, yTo6nl yKasaTh, YTO METO/ IIOAKJIAacCa 3aMeHsIeT MeTO/l CyllepKJacca U He
BBISBIBAET €r0; UCII0JIb3YITe IJ1aroJj “extend”, YTo6bI yKasaTh, YTO METO/, ITOKJ/IaCCA BhISHIBAET
MeTOJ, CyllepKJIacca (B ZOIIoJTHEHUEe K COOCTBEHHOMY II0Be/IeHUIO).

Y, HaIIoCJIeIOK, IIPHUMeED:

def complex(real=0.0, imag=0.0):
"""Form a complex number.

Keyword arguments:
real -- the real part (default 0.0)
imag -- the imaginary part (default 0.0)

mmn

if imag == 0.0 and real == 0.0: return complex_zero

A e 60JIbIIIe IPUMEPOB MOKHO ITIOCMOTPETh B CTaHAapTHOU 0ubMoTeKe python (Haripumep,
B Ianke Lib Ba1rero uHtepiiperatopa python).
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rnasa 2/

PaboTa c MmogynamMu: co3gaHune, NOAKAKYEHNEe NHCTPYKLUAMN import
n from

Mopaysiem B Python HasbsIBaeTcs J1r0601 ¢aiiy ¢ IporpaMMoi (f1a-z1a, BCe Te IIPOrpaMMBbl, KOTO-
phle BBI ITHCAJIN, MOKHO Ha3BaTh MOAYJIIMU). B 9TOM cTaThbe MBI IIOTOBOPUM O TOM, KaK CO37,aTh
MOJYJIb, U KaK IIOAKJIIOUYUTE MOAYJIb, U3 CTaHIaPTHOM OMOIN0TEeKY MU HalIUCAHHBIU BaMU.

Kaxzmas mporpaMma MoKeT UMIIOPTUPOBATh MOAYJ/Ib U IIOJIYYUTH AOCTYII K ero KjiaccaM, GyHK-
UM U 00beKkTaM. Hy>XKHO 3aMeTUTBh, YTO MOZYJIb MOKeT ObITh HalllCcaH He TOJIbKO Ha Python,
a Harpumep, Ha C mwiu C++.

MoaknoueHne Mmoayns U3 CTaHZAPTHOU 6UbGANOTEKN

[TOAKJIFOYUTH MOJIYJIb MOJKHO C IIOMOIIBI0 MHCTPYKIIUM import. K mpuMepy, IOAKIIOUUM MO-
IyJIb 0S JIJIS IOJIyYeHUs TeKYIIed TUpeKTOPUHU:

>>> import os
>>> os.getcwd()
"C:\\Python33'

[TocJie KJIFOUEBOTO CJI0Ba import yKasblBaeTCsd HadBaHUe MOy, OTHON MHCTPYKITUEN MOKHO
IIOIK/IFOYNTDH HECKOJILKO MOAIYJIeH, XOTS 9TOr0 He peKOMEeH/IyeTCs eIaTh, TaK KaK 3TO CHIDKaeT
YHUTaeMOCTh Koga. IMImopTrpyeM MoayJH time u random.

>>> import time, random
>>> time.time()
1376047104.056417

>>> random.random()
0.9874550833306869
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[Ioc/ie UMIIOPTUPOBAHUSI MOJYJIS €ro Ha3BaHHe CTaHOBUTCS IlepeMeHHOM, yepe3 KOTOPYIO
MO’KHO ITOJIYUYUTh AOCTYII K aTpU6yTaM MoayJsi. HallpuMep, MOKHO 06PaTHUTHCSI K KOHCTAHTe
€, pacmoJIo>KeHHOM B Mojysie math:

>>> import math
>>> math.e
2.718281828459045

CTOUT OTMETHUTH, UTO eCJIM YKa3saHHBLIM aTpUOYT MOAYJId He OymeT Hali/ieH, BO3OYAUTCA KC-
kirouyeHre AttributeError. A ecsii He ygacTCd HAWUTHU MOAYJL [JId UMIIOPTUPOBAHUA, TO
ImportError.

>>> import notexist
Traceback (most recent call last):
File "", line 1, in
import notexist
ImportError: No module named 'notexist'’
>>> import math
>>> math.E
Traceback (most recent call last):
File "", line 1, 1in
math.E
AttributeError: 'module' object has no attribute 'E'

Ncnonb3oBaHMe NceBAOHUMOB

Ecsin Ha3BaHUe MOAyJId CJIMIITKOM /IVIMHHOE, UJIKM OHO BaM H€ HPAaBHUTCA 110 KAKHMM-TO IPYTUM
IIPUYKXHAaM, TO AJId HETO MOKHO CO3aaTh IICEBJOHHUM, C IIOMOIIIBI0O KJIFOUEBOI'0O CJIOBAa as.

>>> import math as m
>>> m.e

2.718281828459045

Temneps HOCTYII KO BceM aTpubyTaM MOAyJisd math ocyIiecTBiIsIeTCd TOJILKO C IIOMOIIBIO I1epe-
MEeHHOHU m, a IlepeMeHHOM math B 3Tol mporpamMme yke He OyzeT (eciiv, KOHEUHO, BbI I10CJIE
9TOTO0 He HaIluIlreTe import math, Torma Moxy/b 6yIeT JOCTYIIEH KakK I10J UMeHeM M, TaK U O[]
uMmeHeM math).

NHcTpykumnsa from

[TOAK/IFOUUTS OIIpejie/IeHHble aTPUOYTHI MOZYJI MOKHO C IIOMOIIbI0 UHCTPYKIUHU from. OHa
UMeeT HeCKOJIbKO GOpMaToB:

from <HasBaHme moayna> import <ATpubyTt 1> [ as <MceBgoHum 1> ], [<ATpubyT 2> [ as
~<[lceBgoHmm 2> 1 ...]
from <HassaHue moayns> import =
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[IepBBIN GpOpMAaT IT03BOJIIET MOIKIIOUUTE U3 MOIYJIS TOJILKO YKa3aHHbIe BaMU aTPUOYTHL. [JId
IJTUHHBIX UMEeH TaK)Ke MOKHO Ha3HAUUTh IICEBJOHUM, yKa3aB ero I10cJjie KJIIUeBOro CJI0Ba as.

>>> from math import e, ceil as c
>>> @

2.718281828459045

>>> c(4.6)

5

VIMIIOpTUpPYeMble aTpUOYTHI MOKHO Pa3MeCTUTh Ha HECKOJILKUX CTPOKAX, €CJIM UX MHOTO, /IJIT
JIydIed YUnTaeMoCTU Kojia:

>>> from math import (sin, cos,
tan, atan)

BTopoit popMaT HHCTPYKIIMHU from m03BoJIIET IOIKIIOUUTE BCe (TOUHee, II0UTH BCe) ITepeMeH-
HbIe U3 MOAYJIA. /I71s1 IprUMepa UMIIOPTUPYeM BCe aTPUOYTHI U3 MOMYJIS SVS:

>>> from sys import =*

>>> yersion

'3.3.2 (v3.3.2:d047928ae3f6, May 16 2013, 00:03:43) [MSC v.1600 32 bit (Intel)]’
>>> vyersion_info

sys.version_info(major=3, minor=3, micro=2, releaselevel='final', serial=0)

CiefyeT 3aMeTUTBh, YTO He BCe aTpUOyTHI OyAyT UMIIOPTUPOBAaHLI. EC/IM B Mo/lyJIe oIIpe/iesieHa
nepemeHHasa __all__ (crmcok aTpubyTOB, KOTOPBIE MOTYT OBITH IIOAKJIIOYEHBI), TO OYAYT IIOA-
KJIFOUeHbI TOJILKO aTPUOYTHI U3 3TOTr0 CcIKcKa. Ecoiu mepemenHas _all_ He omipeziesieHa, To 6y-
IyT IIOK/IFOYEHBI BCe aTPUOYTHI, He HaUMHAIOII[HeCs C HIDKHETr0 IToquYépKkuBaHus. Kpome Toro,
He00XO0MMO YUYUTHIBATh, YTO UMIIOPTUPOBAaHUE BCeX aTPUOYTOB U3 MOLYJ/IA MOXKeT HAPYIIUTh
IIPOCTPAHCTBO UMEH IJIaBHOM IIPOTPaMMBb], TaK KaK IlepeMeHHble, UMeIIe OAHAaKOBhIe Me-
Ha, OyAyT Iepes3amnucaHbl.

Co3paHue cBoero moayns Ha Python

Temeps mpuIlIo BpeMs co3xaTh CBOU MoayJb. Co3gaguM ¢aiyi mymodule.py, B KOTOPOH o1pe-
IleJIUM KaKue-HUOyIb QYHKITUU:

def hello():
print('Hello, world!")

def fib(n):
a=>b=1
for i in range(n - 2):
a, b=Db, a+b
return b

Telleph B 3TOM >Ke ITaIlKe CO3/IalUM APYTro ¢pait, HallpuMep, main.py:
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import mymodule

mymodule.hello()
print(mymodule.fib(10))

BriBefeT:

Hello, world!
55

[TosgpasJisgio! Bel caestaau cBoM MOAy/Ib! Harocieok 0TBeuy elé Ha I1apy BOIIPOCOB, CBSI3aH-
HBIX C CO3JaHueM MOJYJIeH:

Kak Ha3BaTb MoAy/b?

[IoMHUTE, UTO BBI (WJIH APyTHe JI0AM) OyyT €T0 UMIIOPTUPOBATh U UCII0JIb30BaTh B Ka4eCTBe
IlepeMeHHOU. Mo/y/Ib HeJlb3s1 UMEHOBAaTh TakyKe, KaK U KJII0UeBOe CJI0BO (MX CIIHCOK MOJKHO
II0CMOTpPeTh TYT). Tak)Ke UMeHa MO/IyJIed Heslb3sg HauMHATh ¢ TUQpPHI. U He CTOUT Ha3hIBAaTh
MOJYJIb TaK)Ke, KaK KaKyH-TU00 U3 BCTPOEHHBIX QYHKINI. TO eCcTh, KOHEYHO, MO>KHO, HO 3TO
co3zacT 60JIbIIHe HeyA06CTBa IIPH eT0 IOCIeAyI0IeM HCII0Ib30BaHUH.

Kyaa nomecTtutb Mmoaynb?

Tyma, rae ero moToM MOXKHO OyzeT HaWTHU. IIyTH IIOMCKa MOJYyJIEH yKasaHbl B IlepeMeHHOU
sys.path. B Hero BKJ/It0UeHBI TEKYIasi JUPEKTOPHUs (TO eCTh MOAYJIb MOXKHO OCTaBUTh B IIall-
Ke C OCHOBHOM IIpOrpaMMOI), a TakKKe JUPEeKTOPUH, B KOTOPBIX yCcTaHOBJIeH python. Kpome
TOTO, IIepeMEeHHYI0 Sys.path MO>KHO U3MeHSITh BPYUYHYI0, UTO I103BOJISIET II0JIOKUTH MOAYJIb B
Jr060e yno6Hoe U1 Bac MecCTo (TJIaBHOeE, He 3a0bITh B IJIABHOU IIporpaMme MoguUITMPOBaTh
sys.path).

Mo>XHO 11 ncnonb3oBaTh MOAyYJib KaK CAMOCTOATEJIbHYIO nporpammy?

Mo>kHO. OfTHaKO HajJ[0 IIOMHUTD, UTO MPHU UMIIOPTUPOBAHUHM MOJYJIS €ro KO/l BHITIOJIHSIETCS
TI0JTHOCTBI0, TO €CTh, €CJIU IIPOTPaMMa UTO-TO ITeYaTaeT, TO IIPH eé UMITIOPTUPOBAaHUH 3TO OyIeT
HalleyaTaHO. ITOT0 MO>KHO M36e)KaTh, eCJIU IIPOBEPSTh, 3aIlyI[eH JIU CKPUIIT KaK IIporpaMma,
I UMIIOPTHUPOBaH. ITO MOYKHO CZIeJIaTh C IIOMOIIILI0 IlepeMeHHOM __name__, KOTopas OIpe-
IesieHa B JIF060M MporpaMMe, ¥ paBHa “__main__”, eCJIM CKPUIIT 3aIlyIlleH B KauecTBe IJIaBHOM
IIPOTPaMMBI, ¥ UM, €CJIM OH UMIIOPTHUPOBaH. Hampumep, mymodule.py MosKeT BHITJISIIETH BOT
TaK:

def hello():
print('Hello, world!")

def fib(n):
a=>b =1
for 1 in range(n - 2):
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a, b=>b, a+b
return b
if __name_ == "_main__":
hello()
for 1 in range(10):
print(fib(i))
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O6beKTHO-OpUeHTMPOBaHHOE rnporpaMmmmpoBaHme. Obuiee
npeacTaB/ieHne

CerofHs1 MBI IIOTOBOPHUM 06 06 beKTHO-OPHEHTUPOBaHHOM IIPOTPaMMUPOBAHUH U 0 eT0 [IpUMe-
HeHUU B python.

O0BEKTHO-OPUEHTHPOBaHHOE NMporpaMmMupoBaHue (0OOII) — mapagurMa IporpaMMHUpPOBa-
HUS, B KOTOPOI OCHOBHBIMU KOHITEIIITUSIMU SIBJISIOTCS IIOHATUSI 06eKTOB 1 KJIaCCOB.

Kiracc — THII, OIIUCHIBAIOIUHA YCTPOUCTBO 06 bEKTOB. OO0 BEKT — 3TO 9K3eMILIIp Kiracca. Kiace
MO>KHO CPaBHUTH C UepPTerKOM, II0 KOTOPOMY CO3al0TCHd OO BEeKTHI.

Python cooTBeTCTByeT IIpHHIIUIIAM OOBEKTHO-OPMEHTHPOBAHHOIO IIpOrpaMMHpPOBaHUd. B
python Bcé saBysieTCs 06 beKTaMU - ¥ CTPOKH, U CITUCKU, U CJI0BAPH, U BCE OCTAJIbHOE.

Ho BosmoxHocTH OOII B python aTuM He orpaHu4YeHsl. [I[porpaMMUCT MOKeT HaIlucaTh CBOU
THII JAHHBIX (KJIacc), OIIpeeIuTh B HEM CBOX METO/IBI.

JT0 He IBJIsIETCS 00513aTEILHBIM - MBI MO>KEM I10JIb30BaThCS TOJILKO BCTPOEHHBIMU 00 beKTaMU.
OxHako OOII 110/1€3HO IIPHU A0JITOCPOYHOU pa3dpaboTKe IIPOrpaMMBbl HECKOJIbKUMU JIFObMHU, TaK
Kak yIIpolijaeT IIOHUMaHue Ko/a.

[IpUCTYIIMM Telleph COOCTBEHHO K HaIlMCAaHUIO0 CBOUX KJIaccoB Ha python. ITompo6yem ompepie-
JIUTH CO6CTBEHHBIH KJIacc:

>>> # [lpymep camMoro rnpocTeyiwero Kaacca
class A:
pass

Tenepb MBI MOKEM CO31aTh HECKOJIBKO 3K3EMILJIAPOB 3TOTO Kiacca:

>>> a = A()
>>> b = A()
>>> a.arg = 1 # y 3Kk3emMnaapa a rosiBu/iCsA atpubyT arg, pasHbii 1
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>>> b.arg = 2 # a y sk3emnnapa b - atpubyT arg, pasHbii 2
>>> print(a.arg)
1

Kytaccy BO3MO>KHO 3a/1aTh COOCTBEHHbIe METOJIBI:

>>> class A:
def g(self): # self - ob6A3aTe/sibHbLIVi aprymMeHT, cogepxawuii B cebe 3K3eMrisap
# knacca, nepegawwnvics npy Bbi30BE MeETO4a,
# Mos3ToMy 3TOT aprymMeHT AOJIXEH MpUCyTCTBOBATb
# BO BCcex MeTojax Ksacca.
return 'hello world'

>>> a = A()
>>> a,g()
'hello world'

Y HAIIOC/Ie/IOK eITle OMH IIPUMED:

>>> class B:
arg = 'Python' # Bce >5Kk3emnispsl 3TOro kjaacca 6yayT vMeTb aTtpubyT arg,
# pasHbii "Python"
# Ho BrnocnefcTBun Mbl €ro MOXeM W3MEHUTb
def g(self):
return self.arg
>>> b = B()
>>> b,g()
"Python'
>>> B,g(b)
'"Python’
>>> p.arg = 'spam'
>>> b.g()
'spam’
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VMIHKancynsuus, HacnegoBaHme, NOANMopPusm

HemaBHO MBI TOBOPHJIM 06 OCHOBax 00BEKTHO-OPUEHTUPOBAHHOTO IIPOrPaMMHPOBAHUS B
python, Termeps IpoAO/DKUM 3Ty TEMY U IIOTOBOPUM O TaKUX IMOHATHUSIX OOII, KaKk MHKAICY-
JISAIUA, HacJieAoBaHue 1 OJIUMOpPPU3M.

NHKancynauus

WHKAIICYJISAIUS — OTPpaHUYeHUe JOCTYIa K COCTaBJISIONINM 06 beKT KOMIIOHEHTaM (MeTo/iaM U
IepeMeHHbBIM). THKAICYJISITHS leJlaeT HEKOTOPhIE U3 KOMIIOHEHT JAOCTYITHBIMU TOJIBKO BHYT-
pH KJacca.

WHKarticyasamus B Python pa6oTaeT JIMITb Ha YPOBHE COTJIAIIEHUS MeXKTy ITPOTPaMMHUCTaMH 0
TOM, KaKHe aTpUOYTHI IBJISTFOTCS 00IIeJ0CTYIIHBIMY, @ KAKHEe — BHYTPeHHUMMU.

O,Z[I/IHO‘IHOE II0J4YE€PKHUBAHKYE B Ha4aJle HMEHHN anI/I6YTa TOBOPHT O TOM, UTO IIEpeMEHHAA NI
MeTOoO He ITpeJHa3HadYeH IJId UCII0JIb30BaHUA BHE METO40B KjlaCCa, OJHAKO anI/I6YT HJOCTYIIEH
II0 3TOMY KUMEHU.

class A:
def _private(self):
print("3To npuBaTHbIN MeToAh!"™)

>>> a = A()
>>> a._private()
3T0o NpuBaTHbIE MeTOoA!

/IBOfHOe ITo/TUepKUBaHUe B Hadyajle UMeHU aTpUOyTa AaéT 6OJIBIITYI0 3alIUTy: aTPUOYT CTaHO-
BUTCS HEJIOCTYITHBIM I10 3TOMY UMEHHU.
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>>> class B:
def _ _private(self):
print("3To npuBaTHbIA MeToA!")

>>> b = B()
>>> b.__private()
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
AttributeError: 'B' object has no attribute '__private'

OZHaKO II0JTHOCTHIO 3TO He 3alllMINAeT, TaK KaK aTPUOyT BCE paBHO OCTAETCI JOCTYIIHBIM IIOJ,
nMmeHeM _HwmsaKiacca_ UMssATpubyTa:

>>> b._B__private()
3TO NpuBaTHbIN MeTopa!

HacnepoBaHue

HacsieoBaHMe II0/I[pa3yMeBaeT TO, UTO JOUePHUM KJIAcC COJIEPIKUT BCe aTPUOYTHI POUTENb-
CKOTO KJIacca, IIPH 3TOM HEKOTOPhIe U3 HUX MOTYT OBITH II€PEOIIpe/le/IeHbI MU H00aBJIeHE] B
nouepHeM. HarmpuMep, MBI MOYKEM CO3/IaTh CBOM KJIacc, IIOX0XKHUH Ha CI0Baph:

>>> class Mydict(dict):
def get(self, key, default = 0):
return dict.get(self, key, default)

>>> g
>>> b

dict(a=1, b=2)
Mydict(a=1, b=2)

Kitacc Mydict Befi€T ce6s1 TOUHO TaK >Ke, KaK ¥ CJI0Baph, 3a UCKJIIOUEeHUEeM TOI0, UTO MeTO[ get
II0 YMOJIYaHUIO Bo3BpalaeT He None, a 0.

>>> p['c'] = 4

>>> print(b)

{'a': 1, 'c': 4, 'b': 2}
>>> print(a.get('v'"))
None

>>> print(b.get('v"))

0

NMonnmopépunsm

[TormMop$u3M - pasHOe II0BeJleHHe OJHOI0 M TOTrO yKe MeTo/la B pasHbIX Kiaccax. Hampumep,
MBI MO>KEM CJIOKHUTD [IBA YMCJIA, U MOYKEM CJI0KUTH /IBE CTPOKU. [IpH 9TOM ITOJTyYUM PasHbIN
pesyJbTaT, TaK KaK YMciIa ¥ CTPOKHU SIBJISIOTCA PasHbIMU KlaCcCaMU.
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>>> 1 + 1
2
>>> l|1|l + ll1ll

|11l
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Neperpy3ka onepaTopos

[Ieperpyska oepaToOpoB — OJHH K3 CIIOCO00B peaH3aIluy IOJTUMOPOH3Ma, KOT/Ia MBI MOYKEM
3a/IaTh CBOIO peaTM3aIuio KaKoro-IMb0 MeTo/ia B CBOEM KJjiacce.

HampuMep, y Hac ecThb AiBa KJacca:

class A:
def go(self):
print('Go, A!")

class B(A):
def go(self, name):
print('Go, I''.format(name))

B maHHOM IIpuMepe Kjacc B HacenyeT Kjaacc A, HO IepeoIlpeiesisieT MeTOI g0, II03TOMY OH
MMeeT MaJIo 00IIero ¢ aHAJIOTHYHBIM METO/IOM KJjacca A.

O,I[HaKO B python HMEIOTCA METOAbI, KOTOPEIE, KaK ITPaBHJIO, HE BEISBIBAIOTCA HAIIPSIMYIO, a BEI-
3bIBAOTCA BCTPOCHHBIMHU q)YHKHHHMH WJIHN oIrepaTopaMH.

HampumMep, MeTo[T __init__ Ireperpy»kaeT KOHCTPYKTOP KJiacca. KOHCTPYKTOP - CO3/TaHUe IK3eM-
IIIpa Kjacca.

>>> class A:
def __init__ (self, name):
self.name = name

>>> a = A('Vasya')
>>> print(a.name)
Vasya

Co6CTBEHHO, faJjiee IIOMIET CIIMCOK TAKUX “Maru4ecKuX” MeTOI0B.
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_new__(cls[, ...]) — yopaBJiisieT co3gaHueM 3K3eMIUIsIpa. B KauecTBe 0043aTeJIbHOTO apryMeHTa
IIpUHUMaeT KJacc (He IIyTaTh C 3K3eMILIIpoM). Jlo/DKeH BO3BpalllaTh 9K3eMILISIP Kiacca JAJIs
ero I0CJIeYIOIEeN ero repegauyr MeToay _ init_ .

_init_ (selff, ...]) - kak y>Ke OBLJIO CKa3aHO BbIIIIe, KOHCTPYKTOP.
__del__(self) - BeI3bIBaeTCd IIpH yAaJeHUHU 00 beKTa COOPIIIMKOM MyCOopa.

__repr__(self) - BrI3pIBaeTCa BCTPOeHHOM QYHKITHEN repr; Bo3BpalljaeT “ChIpble” TaHHEIE, HC-
I10JIL3YIOIHUeCs /151 BHYTPEeHHeTro IIpe/icTaBJaeHUs B python.

__str__(self) - BeI3bIBaeTcqd QyHKIIUAMU str, print 1 format. Bo3BpaliiaeT CTPOKOBOe IIpe/iCTaB-
JleHHe 00beKTa.

__bytes__(self) - Bei3bIBaeTcsa QpyHKIIMEHN bytes Ipu mpeo6pasoBaHUU K OaliTaM.

_ format__ (self, format_spec) - ucnosbsyercsa ¢pyHkiuein format (a Takke metronoM format y
CTPOK).

__1t_ (self, other) - X < y BbI3bIBaeT X.__lt_ (y).

__le_ (self, other) - x <=y BhI3bIBaeT X.__le_ (y).

__eq__(self, other) - x == y BeI3bIBaeT X.__eq__(y).

__ne__(self, other) - X |= y BbI3bIBaeT X.__ne__(y)

__gt_ (self, other) - X > y BbI3bIBaeT X.__gt_ (y).

__ge__ (self, other) - x >= y BbI3bIBaeT X.__ge_ (y).

__hash__(self) - mosryueHHne Xam-cyMmmbl 06’ beKTa, HAaIIPUMED, VIS T00aBJIEHUS B CJI0BaPhb.

__bool__(self) - BrI3pIBaeTCd IIpU IpOBepPKe UCTUHHOCTU. EC/IM 3TOT METOJ He OIIpe/iesIéH, BbI-
3pIBaeTCs MeTOo[ _ len_ (06'beKTHI, UMeIOIIMe HEHYJIEBYIO [JINHY, CYHUTAIOTCS UCTUHHBIMU).

getattr_ (self, name) - BrI3bIBaeTCs, KOI/la aTpUOYT 9K3eMIUIApa KjIacca He Hal/ieH B 00bIU-
HBIX MeCTax (HallpuMep, y 3K3eMILIsIpa HeT MeTo/la C TAKUM Ha3BaHHUEM).

__setattr__(self, name, value) - Ha3HaueHue aTpubyTAa.

__delattr__(self, name) - ynasieHue atpubyta (del obj.name).

_ call_ (selff, args...]) - BbI30B sk3eMILIsIpa Kaacca Kak GQyHKITUU.

_ len__(self) - niHa o6'beKTa.

__getitem__(self, key) - gocTym o uHaeKCy (MIN KIHOUY).

_ setitem__(self, key, value) - Ha3HaueHMe 3s1eMeHTa 110 UHEKCY.

_ delitem__(self, key) - ynasieHue ajileMeHTa 110 HHAEKCY.

__iter__(self) - Bo3BpaljaeT urepaTop i1 KOHTeHHepa.

_reversed__(self) - uTepaTop 13 3;1eMeHTOB, C/IeAYVIOIIINUX B 00paTHOM IIOPSIKeE.

__contains__(self, item) - mpoBepKa Ha IPHUHA/JIEKHOCTh 3JIeMeHTa KOHTelHepy (item in self).
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Meperpy3ka apyupmeTnyecknx onepaTopoB

__add__(self, other) - cimokeHue. X + y BeI3bIBaeT X.__add__(y).
__sub__(self, other) - BerunTanue (X - y).

_mul_ (self, other) - yMmHOXXeHUe (X * y).

__truediv__(self, other) - nesenue (x/y).

_ floordiv__(self, other) - iestouriciieHHOE fesieHME (X /] Y).
__mod__(self, other) - ocTaTok oT meseHud (X % y).
__divmod__(self, other) - vacTHOe u ocTaToK (divmod(X, y)).
__pow__(self, other[, modulo]) - Bo3BeieHMte B cTelleHb (X ** y, pow(X, y[, modulo])).
__Ishift_ (self, other) - GUTOBBIN CABUT BJIEBO (X << ).

_ rshift_ (self, other) - 6GUTOBBIN CABUT BIIPABO (X >> V).
__and__(self, other) - 6uToBoe U (x & y).

_ xor__(self, other) - 6utoBoe UCK/IFOUAIOIIEE WU (X A y).
__or__(self, other) - 6butoBoe UJIH (X | y).

[ToiéM masbiie.

__radd__(self, other),

__rsub__(self, other),

__rmul__(self, other),

__rtruediv__(self, other),

__rfloordiv__(self, other),

__rmod__(self, other),

_rdivmod__(self, other),

__rpow__(self, other),

__rlshift_ (self, other),

__rrshift_ (self, other),

__rand__(self, other),

__rxor__(self, other),

__ror__(self, other) - mesaroT TO Ke camoe, UTO ¥ apudMeTHUECKHEe OIIepPaTOPHl, IlepeurCaeH-
HbIe BBIIlIe, HO [IJISI apIYMEeHTOB, HaXO[IIIIUXCS CIIpaBa, U TOJBKO B CJIydae, eCJId IS JIEBOTO
oIlepaH/ia He OIpe/iesIéH COOTBETCTBYIOIIUI METO/.

Harpumep, oriepaniud X + y 6y/ieT CHavaJjia IIbITaThCd BbI3BaTh X.__add_ (y), ¥ TOJIBKO B TOM CJIy-
4yae, eCJIM 3TO He IIOJIYYNJIOCh, OYAeT IIbITAaThCA BbI3BaTh y.__radd_ (X). AHaJIOTUYHO I OCTaJIb-
HBIX METO/IOB.
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Unéem manbiiie.

__iadd__(self, other) - +=.

__isub_ (self, other) - -=.

__imul__ (self, other) - *=.
__itruediv__(self, other) - /=.
__ifloordiv__(self, other) - //=.
__imod__(self, other) - %-=.
__ipow__(self, other[, modulo]) - **=.
__ilshift_ (self, other) - <<=,
__irshift_ (self, other) - >>=,
__iand__(self, other) - &=.
__ixor_ (self, other) - A=.
__dor__(self, other) - |=.

_neg_ (self) - yHapHBIi1 -.
__pos__(self) - yHapHBIH +.
__abs__(self) - Mmogysb (abs()).
_invert_ (self) - uaBepcus (~).
__complex__ (self) - mpuBemeHue Kk complex.
__int_ (self) - mpuBeneHue K int.

_ float_ (self) - mpuBegenue k float.
__round__(selff, n]) - okpyryieHHe.

_enter__(self), __exit_ (self, exc_type, exc_value, traceback) - peasnusanysi MeHePKEPOB KOH-
TeKCTa.

PacCMOTPHUM HEKOTOPBIe M3 3THX METOM0B Ha IMPHUMeEpPe JBYXMEPHOT0 BEKTOpa, AJisI KOTOPOTOo
TIepeoIrpeie;TUM HEKOTOPhIe MEeTOThI:

import math

class Vector2D:
def __init_ (self, x, y):
self.x X
self.y =y

def __repr__(self):
return 'Vector2D({}, )" .format(self.x, self.y)

def _ str_ (self):
return '({}, )" .format(self.x, self.y)
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def __add__(self, other):
return Vector2D(self.x + other.x, self.y + other.y)

def __iadd__ (self, other):
self.x += other.x
self.y += other.y
return self

def _ sub__ (self, other):
return Vector2D(self.x - other.x, self.y - other.y)

def __isub__ (self, other):
self.x -= other.x
self.y -= other.y
return self

def __abs_ (self):
return math.hypot(self.x, self.y)

def _ bool_ (self):
return self.x != 0 or self.y !=20

def __neg_ (self):
return Vector2D(-self.x, -self.y)

>>> x = Vector2D(3, 4)
>>> X

Vector2D(3, 4)
>>> print(x)

(3, 4)

>>> abs(x)

5.0

>>> vy = Vector2D(5, 6)
>>> y

Vector2D(5, 6)
>>> X +y

Vector2D(8, 10)

>>> X -y
Vector2D(-2, -2)
>>> -x

Vector2D(-3, -4)

>>> X +=y

>>> X

Vector2D(8, 10)

>>> bool(x)

True

>>> 7z = Vector2D(0, 0)
>>> bool(z)

False

>>> -7
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Vector2D(0, 0)

B sakirroueHue X04y CKa3aThb, UTO IIeperpy3Ka CliIeqUaJIbHBIX METOIO0B - B€IIlb XO0pPOIllad, HO He

CTOUT €U CJIHIIKOM 3JIOYHOTp66JIHTI:>. Heperpymaﬁ"re HX TOJIBKO TOI'od, KOIrla BBl YBEPEHEI B
TOM, UTO 3TO IIOMOZKeT IIOHMMaHHIO ITPOIPaMMHOTI'O KOJ4d.
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rnasa 31

AlekopaTopsl

JlekopaTopsl B Python ¥ mpruMepsl X IPaKTUYECKOTO UCII0Ib30BaHU.

HTaK, 4To >Ke 3T0 TaKoe? /lJ1s1 TOTro, YTOOBI IIOHATh, KaK pab0TaroT AeKOPaTOPhI, B IIEPBYI0 OUe-
penn cienyeT BCIIOMHUTE, UTO QYHKITUU B python gBig0TCa 06beKTaMM, COOTBETCTBEHHO, UX
MO>KHO BO3BpalllaTh U3 APYroM GyHKIIMU WUIU IlepeaBaTh B KaueCcTBe apryMeHTa. Takke ciie-
IyeT IOMHUTB, YTO QYHKITUA B python Mo>KeT OBITH OIIpe/iesieHa U BHYTPU APYTOU QYHKITUH.

BCIIOMHHB 3T0, MO’KHO CMeJIO IIepPeXOJHTh K AeKopaTopaM. /leKopaTopel — 3TO, II0 CYTH,
“00EPTKHU”, KOTOPBIE TAI0T HAaM BO3MOXHOCTh USMEHUTH I10BeJleHUe QYHKITUU, He U3MeHsIs eé
KO[.

Co3aauM CBOU eKOpPaToOp “BPYyYHYIO”:

>>> def my_shiny_new_decorator(function_to_decorate):
# BHyTpu cebs gekopatop onpegensetr QyHkuyuw-"o6épTky". OHa b6yheT 06EpHyTa_,
—BOKPYI AEKopupyemoui,
# nMosnyyasa BO3MOXHOCTb WCIMO/IHATbL MPOU3BOJIbHLIVI KO4 A0 W rnocse Heé.
def the_wrapper_around_the_original_function():
print("f - kopj, KoTopbii oTpaboTaeT A0 Bbi30Ba QyHKUUN™)
function_to_decorate() # Cama o¢yHkyua
print("A a - ko, cpabaTbiBakwuii nocne™)
# BepHéM 3Ty @YHKUMIO
return the_wrapper_around_the_original_function

>>> # [IpegcTaBuM Ternepb, 4YTO Yy HAcC eCTb QPYHKUMSA, KOTOPYK Mbl He r/1aHupyem 60/ble,_,
~TporaTb.

>>> def stand_alone_function():
print("q npocTas oauHOKaa QYHKUMS, Tbl BeAb He MNoCMeelb MeHA WU3MeHATb?")

>>> stand_alone_function()
Sl mpocTadA oAuHOKAas OYyHKUWA, Tbl BeAb He MOCMeellb MeHS W3MEeHATb?
>>> # 0fHaKo, 4YTO6bl U3MEHUTL €€ [10BEAEHNE, Mbl MOXEM AEeKOpUpoBaTb €€, TO eCTb_,

~MpPOCTO MepesaTb JeKopaTopy,
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>>> # KOTOpbIi 06epHeT UCXO[HYK QYHKUMI B /10604 KOZL, KOTOPHIM Ham roTpebyercsa, U,
—BEPHET HOBYW,

>>> # roToByW K WCI0/Ib30BaHWIO QYHKLMIO:

>>> stand_alone_function_decorated = my_shiny_new_decorator(stand_alone_function)
>>> stand_alone_function_decorated()

fl - koA, KoTopbli oTpaboTaeT A0 Bbi30Ba OyHKLUUN

fl npocTaA ogMHOKas QYHKUMA, Tbl Bejb He MocMeellb MeHA W3MEeHATb?

A a - Koa, cpabaTbiBalwnii nocne

HaBepHoe, Teriepb MBI OBI XOTeJIH, YTOOBI Ka>KIBIU pa3, BO BpeMs BbI3oBa stand_alone_function,
BMeCTO Heé BbI3bIBasiach stand_alone_function_decorated. [[yi1 9TOro IpoCTO Ilepe3altuiiieM
stand_alone_function:

>>> stand_alone_function = my_shiny_new_decorator(stand_alone_function)
>>> stand_alone_function()

fl - Kopf, KOTOphii oTpaboTaeT AO Bbi30Ba QyHKLUU

fl npocTas oaWHOKas QYHKUMA, Tbl BeAb He MOCMeelWb MEHS U3MEHSTb?

A s - koa, cpabaTbiBalwuiA nocne

Co6CTBEHHO, 3TO U eCTh JIEKOPaTOpPhl. BOT TaK MOKHO 6BLIO 3aIMCAaTh IIPEbIAYIIIUI IpHUMeD,
HCII0JIb3Y$sI CHHTAKCHC IeKOPaTOPOB:

>>> @my_shiny_new_decorator
def another_stand_alone_function():
print("0OcTtaBb MeHs B nokoe")

>>> another_stand_alone_function()

fl - koA, KoTopblli oTpaboTaeT A0 Bbi30Ba GyHKLUUN
OcTaBb MeHA B Mnokoe

A a - koa, cpabaTbiBawwmii nocne

To ecTb, IeKOpaTopkl B python — 3To IIPOCTO CHHTAaKCUYECKUM caxap AJ1s1 KOHCTPYKIIUH BUA:

another_stand_alone_function = my_shiny_new_decorator(another_stand_alone_function)

[Ipu 3TOM, eCTeCTBEHHO, MO>KHO HUCII0JIb30BaTh HECKOJIBKO JeKOPATOPOB JJIST OTHOM QYHKITUH,
HaIlpuMep TaK:

>>> def bread(func):
def wrapper():
print()
func()
print("<\ />")
return wrapper

>>> def ingredients(func):
def wrapper():
print("#nomugopbi#™)
func()
print("~canat~")
return wrapper
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>>> def sandwich(food="--BeTunHa--"):
print(food)

>>> sandwich()

--BeTUNHa- -

>>> sandwich = bread(ingredients(sandwich))
>>> sandwich()

#noMmuaopbi#
--BeTUMHa- -
~canaT~

<\ />

U HCITOJTb3ysI CHHTAaKCHC IEKOPaTOPOB:

>>> @bread
. @ingredients
. def sandwich(food="--BeTumHa--"):
print(food)

>>> sandwich()

#nomnaopbi#
--BeTYMHa- -
~canaT~

<\ />

TaxyKe Hy>KHO IIOMHUTB O TOM, YTO Ba’KeH IIOPSIIOK IeKOPHUpoBaHUsL. CpaBHUTE C IPeAbIIyIITM
IIPUMEPOM:

>>> @ingredients
. @bread
. def sandwich(food="--BeTunHa--"):
print(food)

>>> sandwich()
#nommaopbi#

--BeTYnHa--
<\ />
~CanaTt~

Mepepauva geKopaTopom apryMeHToB B GYHKLUIO

OIHaKoO, BCe IeKOpaTOphl, KOTOPhle MBI pacCMaTpPUBaIM, He UMeJU OJHOr0 OUYeHb Ba’KHO-
ro ¢yHKIMOHA/Ia — IIepelauyd apTyMeHTOB JleKopupyeMor QyHKITUHU. COOCTBEHHO, 9TO TOXKe
HEeCJIO’KHO CZieJ1aTh.
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>>> def a_decorator_passing_arguments(function_to_decorate):
def a_wrapper_accepting_arguments(argl, arg2):
print("CvoTpn, 4yTto A nonyuwun:", argl, arg2)
function_to_decorate(argl, arg2)
return a_wrapper_accepting_arguments

>>> # Tenepb, KOrga Mbl Bbi3biIBA€M QYHKUWIO, KOTOPYKW BO3BpaWaeT [EeKOpaTop, Mbl Bbi3bIBAEM,,
—~eé "o6épTKky",
>>> # nepegaém evi aprymeHThl U yXe B CBOKW o4Yepedb OHa Mnepefaét uvux feKopupyemou._
< @QYyHKYUU
>>> @a_decorator_passing_arguments
def print_full_name(first_name, last_name):
print("MeHa 3oByT", first_name, last_name)

>>> print_full_name("Vasya", "Pupkin™)
CmoTpu, uTOo 4 nonyuun: Vasya Pupkin
MeHa 30ByT Vasya Pupkin

[lekopupoBaHVe MeToA0B

OfVH U3 Ba)KHBIX pAKTOB, KOTOPBIE CIefyeT IIOHUMAaTh, 3aKJIHYaeTCsI B TOM, YTO QYHKIIMU U
MeTobl B Python — 9T0 IpakTHYeCKU OHO U TO Ke, 3a UCKJIF0UeHHeM TOT0, YTO MeTO/bI BCe-
I7la O>KUJAI0T IIEPBBIM IIapaMeTPOM CChLIIIKY Ha caM 00beKT (self). ITo 3HAUUT, UTO MBI MOKeM
Co3[IaBaTh eKOPATOPHI [JII METO/I0B TOUHO TaK JKe, KaK U AJIs1 QYHKITUY, IIPOCTO He 3abbIBast
po self.

>>> def method_friendly_decorator(method_to_decorate):
def wrapper(self, lie):
lie -= 3
return method_to_decorate(self, lie)
return wrapper

>>> class Lucy:
def __init_ (self):
self.age = 32
@method_friendly_decorator
def sayYourAge(self, lie):
print("MHe net, a Tl 6bl ckonbko pan?".format(self.age + lie))

>>> 1 = Lucy()
>>> 1.sayYourAge(-3)
MHe 26 neT, a Tbl 6bl CKONbKO Aan?

KoHeuHO, ec/ii MBI C03/5aéM MaKCUMAaJIbHO OOIIUM 1eKOPaTOpP ¥ XOTHUM, UTOOBI eT0 MOKHO OBLTI0
IIPUMEHUTH K JII000M QYHKIIMU MJIU METOAY, TO MOKHO BOCIIOJIb30BaThCAd pPacliaKOBKOM apry-
MEHTOB:
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>>> def a_decorator_passing_arbitrary_arguments(function_to_decorate):
# JaHHaa "o06épTka" npuHUMAaeT sibbie apryMeHTh
def a_wrapper_accepting_arbitrary_arguments(+args, =+kwargs):
print("Mepegann An MHe 4YTO-HMbYABL?:™)
print(args)
print(kwargs)
function_to_decorate(+args, ++kwargs)
return a_wrapper_accepting_arbitrary_arguments

>>> @a_decorator_passing_arbitrary_arguments
.. def function_with_no_argument():
print("Python is cool, no argument here.™)

>>> function_with_no_argument()

Nepegann nn MHe 4YTO-HUGYAL?:

O

{}

Python is cool, no argument here.

>>> @a_decorator_passing_arbitrary_arguments
. def function_with_arguments(a, b, c):

print(a, b, ¢)

>>> function_with_arguments(1, 2, 3)
NMepefann Nn MHe YTO-HUOYAL?:

1, 2, 3)
{}
123

>>> @a_decorator_passing_arbitrary_arguments
. def function_with_named_arguments(a, b, c, platypus="llouemy HeT?"):
print("/lw6at nm {}, {} w {} yTkoHocos? {}".format(a, b, c, platypus))

>>> function_with_named_arguments("bunn", "Jinnyc", "Crtus", platypus="OnpegenerHHo!™)
Nepegann nn MHe 4YTO-HUGYAL?:
('Bunn', '"NuHyc', 'CtuB")
{'platypus': 'OnpegeneHHo!'}
Nw6at nn bunn, Jinhyc n CTuB yTKoHOCoB? OnpegeneHHo!
>>> class Mary(object):
def __init__ (self):
self.age = 31
@a_decorator_passing_arbitrary_arguments
def sayYourAge(self, lie=-3): # Ternepb Mbl MOXeM yka3aTb 3Ha4yeHue rio,_,
< YMOJI4aHI0
print("MHe {} net, a Tb 6b ckonbko pgan?".format(self.age + lie))

>>>m = Mary()

>>> m.sayYourAge()

Nepepann nu MHe 4YTO-HUOYAbL?:
(<__main__.Mary object at 0x7f6373017780>,)
{}

MHe 28 neT, a Tl 6bl CKONbKO Aan?
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AlekopaTopbl C apryMmeHTamMm

A Tenieps Tonrpo6yeM HaIlUCaTh J[eKOPaTop, IPUHUMAIOIINY apryMeHThI:

>>> def decorator_maker():
print("sl co3gaw gekopaTtopbl! 1 6yay Bbi3BaH TONbKO pa3: KOrga Tbl MOMNPOCUlb,_,
—~MeHda co3jaTb gekopaTtop.")
def my_decorator(func):
ce print("q - pexkopatop! A 6yAy Bbi3BaH TO/IbLKO pa3: B MOMEHT /AeKOpPMPOBaHUA,
<OyHKUMM. ")
- def wrapped():
print ("f - o6épTka BOKpyr gexkopupyemon ¢yHkuMK.\n"
ce "A 6yay Bbi3BaHa KaxAbll pa3, KoOrjga Tbl Bbi3biBaelb JeKopupyemyw,
<OyHKUM0 . \n"
c. "f Bo3Bpawaw pe3ynbTaT paboTel Aekopupyemon PyHKumn.™)
return func()
print("f Bo3Bpawaw 06EpHYTYy OGyHKUMIO.™)
return wrapped
print("fs Bo3Bpawaw gekopaTop.")
return my_decorator

>>> # [JlaBaiiTe Teriepb CO34aAuM JeKopaTop. ITO BCero /vub ewé OfWH BbI30B QYHKLNN
>>> new_decorator = decorator_maker()
1 co3gaw pekopaTtopbl! f 6yay Bbi3BaH TONbKO pas3: KOrjga Tbl MOMNPOCUWbL MEeHS CO34aThb,,
—JeKopaTop.
1 Bo3Bpawaw JekopaTop.
>>>
>>> # Ternepb feKopupyem QyHKUUIO
>>> def decorated_function():
print("f - pexkopupyemas ¢yHkuUMs.™)

>>> decorated_function = new_decorator(decorated_ function)

1 - pekopaTtop! Sl 6yay Bbi3BaH TO/NbKO pa3: B MOMEHT JAeKOpPUPOBaHMA QYHKLAN.
Sl Bo3Bpawaw 06EpHYTYyI GYHKUMI.

>>> # Tenepb HaKOHel BbI30BEM QYHKUMI:

>>> decorated_function()

fl - 068pTKa BOKpPYr Aekopupyemon ¢yHKLMM.

A 6yay Bbi3BaHa KaxAbli pa3, KOrja Tbl Bbi3biBaellb JeKOpupyemyl QYHKLMIO.

fl Bo3Bpawaw pesynbTaT pPaboTh AeKopupyemor QYyHKLUUN.

A - pexkopupyemas QyHKUUSA.

Telleph IlepenuIleM JaHHBIN KO/ C IIOMOIIBI0 IeKOPaTOPOB:

>>> @decorator_maker()
. def decorated_function():
print("s - pexkopupyemas ¢yHkUMs.™)

Al co3pan gekopaTopbl! A 6yAy Bbi3BaH TONbKO pa3: Korga Tbl MOMpPOCUllb MEHA CO3jaThb,,
—JeKopaTop.

Sl BO3BpalWaw gekopaTop.

1 - pekopaTtop! Sl 6yay Bbi3BaH TO/NbKO pa3: B MOMEHT JeKOpUpPOBaHUA QYHKLUN.
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fl BOo3Bpawaw O6EPHYTYI QYHKLNK.

>>> decorated_function()

A - 06EpTKa BOKPYr AeKopupyemoin QyHKLMK.

Sl 6yay BbI3BaHa KaxAbli pa3 Korga Tbl Bbi3blBaelb AeKopupyemyn OYHKUUIO.
fl Bo3Bpawaw pe3synbTaT paboTh Aekopupyemor ¢GyHKLMN.

1 - pexkopupyemas GyHKUMS.

BepHEMCA K apryMeHTaM JIeKOpaTOPOB, Bellb, €CJIU MBI UCIOJIb3yeM QYHKITHIO, UTOOBI CO3/a-
BaTh JIEKOPATOPHI “HA JIeTy”, MBI MOKeM Ilepe/iaBaTh e JitoOble apryMeHThl, BEPHO?

>>> def decorator_maker_with_arguments(decorator_argl, decorator_arg2):
print("A co3pan gekopaTtopsl! W 8 noayumn cnepywowme aprymeHTs: ",
decorator_argl, decorator_arg2)
def my_decorator(func):
print("f - pexkopaTtop. W Tbl BCé xe cMor nepejaTb MHe 3TW aprymeHTh:",
decorator_argl, decorator_arg2)
# He nepenyTtaviTe aprymeHTsl [EeKOpPatopoB C aprymeHTamv QyHKumi!
def wrapped(function_argl, function_arg2):
print ("A - o6épTka BOKpYyr gexkopuvpyemon ¢yHKuMM.\n"
"N a nmelw JocTyn Ko BceM aprymeHtam\n"
"\t- u pgexkopatopa: {0} {7}\n"
"\t- n ¢yHkuymmn: {2} {3}\n"
"Tenepb 9 MOry nepegaTb HYyXHble aprymeHTh ganbue"
.format(decorator_arg1, decorator_arg2,
function_arg1, function_arg2))
return func(function_arg1, function_arg2)
return wrapped
return my_decorator

>>> @decorator_maker_with_arguments("/leoHapa", "lWengoH")
def decorated_function_with_arguments(function_argl, function_arg2):
print ("4 - pexkopupyemas QyHKUMS M A 3HaKW TONbKO O CBOWX aprymeHTtax: {0}"
" {1}".format(function_argi1, function_arg2))

1 co3pan aekopatopul! U A nonyuun cneaywowne apryvmeHTs: JleoHapa lWenaoH
1 - pekopaTtop. W Thl BCE Xe cmor nepegatb MHe 3TWU aprymeHTh: JleoHapsa lenaoH
>>> decorated_function_with_arguments("Pagxew", "ToBapa")
fl - 068pTKa BOKpPYr Aekopupyemon ¢yHKLMM.
N a nverw focTyn KO BCeM aprymeHTam
- N pekopaTtopa: JleoHapa lWenpoH
- 1 ¢yHKUMn: Pagxew losBapa
Tenepb A MOry nepejaTb HyXHble aprymeHTbl Aafiblue
1 - pgexkopupyemaa QyHKUMS M A 3HAKW TONLKO O CBOMX aprymeHtax: Papxew [oBapj

TaxuM 06pa3oM, MBI MOKeM IlepefaBaTh JeKopaTopy JI00ble apIyMeHThI, KaK O0BIYHON QYHK-
UU. MBI MOXKeM UCII0JIb30BaTh U PaCaKOBKY dyepes *args u **kwargs B ciiyyae HE06XOQUMO-
CTHU.
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HekoTopblie 0c06eHHOCTM PaboThl C fekopaTopamMu

 JleKopaToOphl HECKOJIBKO 3aMe/IJISTIOT BHI3SOB QPYHKIIUHY, He 3a0bIBaliTe 06 3TOM.

* Bel He MoJKeTe “pasfieKOpHUpPOBaTh” QYHKIINIO. be3yCcI0BHO, CYIIeCTBYIOT TPIOKHU, II03BO-
JIAIOIIME CO3aTh [eKOPaTop, KOTOPBIH MOXKHO OTCOeUHUTE OT QYHKIIHUHM, HO 3TO ILJIOXas
IIpakTuKa. [IpaBuibHee OyfeT 3allOMHUTD, UTO eC/IM QYHKIIWA JeKOPHUpPOBaHa — 3TO He
OTMEHUTE.

* JlekopaTopbl 060paYUBaIOT GYHKITUH, UTO MOYKET 3aTPYAHUTDH OTJIA/IKY.

[locmemusas 1pobseMa YaCTHYHO pellleHa [pob6aBjaeHMeM B wMopayse functools QyHKIUHU
functools.wraps, KomupyroIed BClo HUHGopMaluw 06 obopaunBaeMor QYHKIUU (eé MM, U3
KAaKOr0 OHa MOJYJIsd, €€ TOKYMEHTAI[UI0 U T.I1.) B QYHKITUI0-00EPTKY.

3a6aBHBIM QaKTOM SIBJISIETCS TO, UTO functools.wraps ToxKe SIBJISIETCS IeKOPATOPOM.

>>> def foo():
print("foo")

>>> print(foo._ name_ )
foo
>>> # 0fHaKko, [eKopaTopbl MewawT HOPMasbHOMY XOA4Y Aen:
. def bar(func):
def wrapper():
print("bar™)
return func()
return wrapper

>>> @bar
. def foo():
print("foo")

>>> print(foo._ name_ )
wrapper
>>> import functools # "functools" mMoxeT Ham C 3TUM OMOYb
>>> def bar(func):
# 06bsaBadaem "wrapper" obopauvBawwmm "func"
# 1 3anyckaem Maruw:
@functools.wraps(func)
def wrapper():
print("bar™)
return func()
return wrapper

>>> @bar
. def foo():
print("foo")

>>> print(foo._name_ )
foo
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Mpumepbl NCNO/Ib30BAaHNSA AEKOPATOPOB

JleKopaTophl MOTYT OBITH MCIIOJIb30BaHBI /IJISI PaCIIMPeHUsI BO3MOXKHOCTeM QYHKITUN U3 CTO-
POHHUX 6HO/IMOTEK (KO KOTOPBIX MBI HE MOKEM WU3MEHSTH), WU [JI VIIPOILIeHUs OTJIafKU
(MBI He XOTUM U3MEHSTH KO/, KOTOPBIU eIllé He YCTOSICSH).

TaxoKe 0JIE3HO UCII0JIb30BaTh IeKOPATOPHI AJIs1 pacIIUPeHUs Pa3IUYHbIX QYHKIIUU OTHUM U
TeM >Ke KO/IoM, 6e3 IIOBTOPHOTO ero IepenrCchIBaHUS KaXKIbIU pa3, HallpuMep:

>>> def benchmark(func):

JekopaTop, BbIBOAAWM BpPeMsi, KOTOPOe 3aHs/10

BbI[O/IHEHNE [EKOPUPYEMOV QYHKLNN.

import time

def wrapper(*args, #=xkwargs):
t = time.clock()
res = func(xargs, =*+kwargs)
print(func.__name_ , time.clock() - t)
return res

return wrapper

>>> def logging(func):
JexkopaTtop, noruvpynwymii paboTy Koja.
(xopowo, OH MPOCTO BbLIBOAUT BbI30Bbl, HO TYT MOI/10 6bITb W /0rupoBaHue!)
def wrapper(+args, #+xkwargs):
res = func(xargs, =*+kwargs)
print(func.__name_ , args, kwargs)
return res
return wrapper

>>> def counter(func):

JexkopaTop, cuuTawyuii 1 BbIBOAAWUNN KO/IMYECTBO Bbi30BOB

AeKopupyemor @YHKLNN.

def wrapper(+args, #+xkwargs):
wrapper.count += 1
res = func(+args, =*+kwargs)
print(" 6bl1a Bbl3BaHA: x".format(func._name__, wrapper.count))
return res

wrapper.count = 0

return wrapper

>>> @benchmark

. @logging
. @counter
def reverse_string(string):
return ''.join(reversed(string))
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>>> print(reverse_string("A po3a ynana Ha nany Asopa"))

reverse_string 6bina Bbi3BaHa: 1X

wrapper ('A po3a ynana Ha nany Asopa',) {}

wrapper 0.00011799999999997923

apo3A ynan aH anany asop A

>>> print(reverse_string("A man, a plan, a canoe, pasta, heros, rajahs, a

—coloratura,"
"maps, snipe, percale, macaroni, a gag, a banana bag, a tan, a tag,"
"a banana bag again (or a camel), a crepe, pins, Spam, a rut, a Rolo, cash,"
"a jar, sore hats, a peon, a canal: Panama!"))

reverse_string 6bina Bbi3BaHa: 2X

wrapper ('A man, a plan, a canoe, pasta, heros, rajahs, a coloratura,maps, snipe,

<)) {3

wrapper 0.00017800000000001148

lamanaP :lanac a ,noep a ,stah eros ,raj a,hsac ,oloR a ,tur a ,mapS ,snip ,eperc._

~a ,

—
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YcTaHaBnnBaeM python-nakeTbl C NOMOLLBHO Pip

pip - 9TO cucTeMa yIIpaBJIeHUs HaKeTaMH, KOTOpas UCII0JIb3yeTcs IJI1 YCTaHOBKU U yIIpaBJle-
HUS IPOTPaMMHBIMU ITaKeTaMU, HallMCAaHHBIMU Ha Python.

YcTtaHoBKa pip

[Ipesk/ie 4eM C IIOMOIIIBI0 Pip ycTaHaBIMBATH python-ITakeThl, Hy>KHO CHavasla yCTAaHOBUTD CaM
pip.

Python 3.4+

HauwHag ¢ Python Bepcuu 3.4, pip mocTaBJsseTcs BMecTe C HHTepIpeTaTopoM python.

Python <3.4

OdurmanpHag MHCTPYKIUA ( https://pip.pypa.io/en/latest/installing.html ):
» 3arpysuth get-pip.py (06s13aTeJIbHO COXPAHUB C pacCIIUpeHUuEM .py).
* 3aIyCTUTH 3TOT Qpaiiy (MOI'yT ITOTpeboBaThCA IIpaBa afMUHUCTPATOPA).
EcTs e1té oguH criocob (g Windows). BosM0>KHO, OH siBJIsieTCs 60Jiee IIpelI0UYTUTeIbHbIM:
» YcTaHOBUTH setuptools http://www.lfd.uci.edu/~gohlke/pythonlibs/#setuptools
* YcTa”HOBUTS pip http://www.lfd.uci.edu/~gohlke/pythonlibs/#pip
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Hauano pa6oThbl

[Tormpo6yeM C IIOMOIIbI0 Pip YCTaHOBUTH KaKOU-HUOYAB ITaKeT, Hal[puMep, NUMmMpy:

Linux:

sudo pip3 install numpy

Ha Windows:

pip3 install numpy

Mo>keT He cpaboTaTh, HAIIKCaB: “python” He s8.45emcsi BHympeHHel iU 8HewHell KOMAaHOol,
UCNONHAEGMOU NPOPAMMOU UAU NAKEMHbIM Paiiiom (TaKoro, CKOpee BCero, He NOJ/DKHO OBITH
IIPU YCTaHOBKE Pip BTOPBIM CIIOCO60M, HO IIPOBEPUTH HE Ha UeM).

Torma IpUMAETCS 06pallaThCcsa HaIPSIMYIO:

C:\Python34\Tools\Scripts\pip3.exe install numpy

JIu60 nobaBigaTh nanky C:\Python34\Tools\Scripts\ B PATH Bpy4yHYy0 (CaMOMY IIPOBEPUTH He Ha
4eM, MOJKeTe IIOCMOTpPeTh Ha stackoverflow. Y KOTO IIOJIydUTCS - HAITUIINUTE B KOMMEHTAPUH).

UTo ewwyé ymeeT genatb pip

[Ipo6e>XuMcs 110 OCHOBHBIM KOMaH/iaM pip:

pip help - moMmo1Ik 110 [OCTYITHBEIM KOMaHIaM.

pip install package_name - ycTaHOBKa I1akeTa(oB).

pip uninstall package_name - ygaseHue rmaketa(os).

pip list - cIivCcOK yCcTaHOBJIEHHBIX I1aKETOB.

pip show package_name - moxassiBaeT HHQOpPMAIUIO 06 YCTaHOBJIEHHOM ITaKeTe.
pip search - II0MCK TaKeTOB I10 UMEHU.

pip —proxy user:passwd@proxy.server:port - UCII0JIb30BaHUe C IIPOKCHU.

pip install -U - o6HOBJIeHUe TaKeTa(0B).

pip install —force-reinstall - 1pu 00HOBJIEHUY, IIepeyCTaHOBUTH IIAKET, 1a’Ke eCIU OH II0CJIe/I-
Hel BepCUMU.
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rnasa 33

YacTto 3ajaBaeMble BOMPOCHI

HEKOTOpBIe He COBCEM OUEeBHIHBIE BEIIH, C KOTOPEIMH CTAaJIKHMBAIOTCAd HaUYHMHAIOIITK e IIpOorpaM-

Muctsl Python.

Mouemy g nony4ato ncknrwueHue UnboundLocalError, xoTa nepe-

MeHHasa nmeeT 3HaueHue?

Mo>KeT II0Kas3aThCd HeOKUTaHHBIM I0oJIy4uTh UnboundLocalError B paHee paboTarolieM Ko-
Ile, B KOTOPBIM 106aBUJIM OIlepaIfuio IPUCBAaUBaHUA I7ie-TO BHYTPU QYHKIIUH.

JTOT KOJI:

>>> x = 10

>>> def bar():
.. print(x)
>>> bar()
10

paboTaet, HO CIEYIOIITHH KO

>>> x = 10

>>> def foo():
print(x)
X += 1

mpuBoAuT K UnboundLocalError:

>>> foo()

Traceback (most recent call last):
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UnboundLocalError: local variable 'x' referenced before assignment

JTO MPOUCXOTUT IOTOMY, UTO, KOT/Ia BHI [leJlaeTe IIPHCBauBaHUe ITepeMeHHOM B 06J1aCTH BUTU-
MOCTH, OHa CTAHOBUTCS JIOKAJILHOM B 3TOM 06JIaCTH U CKPBIBAET IPyTHe IlepeMeHHbIe C TAKUM
’Ke IMeHeM BO BHEIITHUX 006JIaCTsIX.

Korma mocsieqHsst HHCTPYKIUA B fO0O MpUcBavBaeT HOBOe 3HAUeHMeE IIepeMeHHOM X, KOMIIH-
JISTOpP pellaeT, UTO 9TO JIOKaJbHas IlepeMeHHas. CileloBaTeJIbHO, KorZa 60jiee paHHUU print
MIbITaeTCd HalledaTaTh HEMHUITHATU3UPOBAHHYI0 IIepeMeHHYI0, BO3HUKAaeT OITUOKa.

B mpuMepe BEIIIEe MOKHO II0JIYYUTh JOCTYII K [IepeMeHHOM, 00bIBUB €é IJ100aJIbHOM!:

>>> x = 10

>>> def foobar():
global x
print(x)

. X += 1

>>> foobar()

10

3TO sAsBHOe OOBSBJIEHHE Tpe6YETC$I QJIdd TOTO, 4yTOObl HAIIOMHHTBH BaM, 4TO (B OTJIMYKE OT
BHeIIIHEe aHaJIOTUYHON CUTyalluu C IIEpeMEeHHBIMHU KjldCCa X SKBGMHJIHpa), BEI Ha CaMOM [IeJIe,
H3MeHsdeTe 3HaYEeHHe H@pEMeHHOfI BO BHEIITHEM 00JI1aCTH BHUIMMOCTH:

>>> print(x)
11

Bbl MOKeTe cies1aTh IIO0J0OHYI0 Belllb BO BJIOKEHHOM 06JIaCTH BUIUMOCTH UCII0Jb30BaHUEM
KJIIOUEeBOro cjoBa nonlocal:

>>> def foo():

x =10
def bar():
nonlocal x
print(x)
X +=1
bar ()
. print(x)
>>> foo()

10
11

KakoBbl npaBuna ans rno6anbHbIX U I0OKaNIbHbIX NepeMEeHHbIX B
Python?

B PYthOl”l, IIepeMeHHEbI€, Ha KOTOPhIE€ TOJIBKO CChLIIAKOTCA BHYTPH (1)YHKU;I/II/I, CUHUTAIOTCA TIJIO-
0abHBIMU. Ecau HepeMEHHOfI IIprUCBanBa€TCAd HOBOE€ 3HAUYEHHE I‘,ILE-JII/I6O B TeJIe CDYHKLII/II/I,
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CUMTaeTCsd, UYTO OHA JIOKaJbHAad, U, eCJI1 BaM HY>KHO, TO HY>KHO SIBHO yKa3bIBaTh €€ rj006ajib-
HOI.

X0Ts 9TO HEMHOI'0 YAUBUTEJIbHO Ha IIePBBIU B3IJIA, 3TO JIETKO 060 bACHUMO. C OHOM CTOPOHBI,
Tpe6oBaHue global g mprucBarBaeMbIX IIepeMeHHBIX IpeloTBpalliaeT HellpeJHaMepeHHbIe
1o6ouHsle 3pPeKThI B bar. C 1pyroi cTopoHsl, ecau global 6611 0643aTeIbHBIM 151 BCEX IJI0-
6aJIbHBIX CCHLIIOK, BBI ObI UCITI0JIb30BaIH global Bce BpeMsd. BhI O/DKHBI ObLIIU ObI OO BSIBUTH KaK
IJ1I00a/IbHYI0 KaKAyI0 CCBIJIKY Ha BCTPOEHHYI0 QYHKIIHMIO WJIM KOMIIOHEHT UMIIOPTHUPYEMOTO
MOJYJIS.

NMouemy aHoOHMMHbIe pyHKUUM (lambda), onpeaeneHHble B uukne
C pa3HbIMW 3HaYe€HNAMU, BO3BPALLAIOT OAUH N TOT XKe pe-
3yAbTaTt?

HarpuMep, BbI HaIIUCAJIU CJIeAYIONIUH KO/

>>> squares = []
>>> for x in range(5):
squares.append(lambda: x%%2)

JTO IaéT BaM CIIMCOK U3 5 QYHKIIMM, CUUTAIOIIUX X**2. MOXKHO 0KHUAATH, YTO, OYIyYU BbI-
3BaHHBIMU, OHU BEPHYT, COOTBETCTBEHHO, 0, 1, 4, 9, 1 16. OgHaKO, BEI YBUANUTE, UTO BCe OHU
BO3BpaIamoT 16:

>>> squares[2]()
16
>>> squares[4]()
16

JTO C/Iy4aeTCd, IIOCKOJIBKY X He ABJIAETCA JIOKaJIbHOM JJIA lambda, a oIrrpenesieHa BO BHeIITHeH
obJiacTu BHUIHMMOCTH, U II0JIy4a€eTCsA TOI'dd, KOTJa OHa BBISEIBAECTCA - 4 HE KOI'/la OIIpeaesIdeTCd.

B KOHIIe ITUKJIA, X=4, II09TOMY BCe GQYHKITUHM BO3BPAIIAKOT 4%*2, TO €CTh 16. ITO MOYKHO TaKXKe
IIPOBEPUTH, USMEHUB 3HaUEHHe X U IIOCMOTPEB Ha pe3yJbTaT:

>>> X = 8
>>> squares[2]()
64

YTo6hI M30€eKaTh HO,Z{OGHOI‘O, HeO6XO,ZLI/IMO COXPaHATh 3HaUYEHU II€PEMEHHBIX JIOKAJIBHO!

>>> squares = []
>>> for x in range(5):
squares.append(lambda n=x: nx2)

31ech, N=X CO3AéT JIOKAJIbHYIO IS QYHKITUH IIepeMeHHYI0 N U BHIUUCIISIETCS B MOMEHT OIIpe-
neneHus QYHKITUU:

33.3. Nouemy aHoHUMHbIe pyHKUUU (lambda), onpeseneHHble B LUKIE C pa3sHbIMU 135
3HaYEeHNAMU, BO3BPALLAIOT OAUH N TOT XKe pe3ybTat?




Camoyuutenn Python, Beinyck 0.2

>>> squares[2]()
4
>>> squares[4]()
16

JTO IIPUMEHHNMO HE TOJIBKO K aHOHHUMHEIM, da TaKXKE U K OOBIYHBIM q)YHKU;I/IHM

Kak opraHnsoBaTb COBMECTHbIA AOCTYN K rN06asibHbIM NepeMeH-
HbIM A1 HECKONIbKUX Moaynei?

KaHOHMYeCKUH CI10C06 OpraHn30BaTh IOJL00HBIN JOCTYII - 3TO CO34aTh OTAeJIbHBIN MOYJIb (4a-
cTo HasbiBaeMbIN config mau cfg). IIpocto gob6aBbTe import config B KasKAbIM MOIYJIb IIPHU-
JI0>KeHUd. [Ipy 3TOM MOZYJIb CTAHOBUTCA OCTYIIeH Yepes ri1o06aabHoe uMd. II0CKOIBKY CyIle-
CTBYeT TOJILKO OJUH 3K3eMILIIP MOAYJIA, TI00ble U3MeHeHU, IIPOU3BeéHHbIE B MOyJIe OTpa-
JKarTcda Be3ze. Hammpumep:

config.py:

X =0

mod.py:

import config
config.x = 1

main.py:

import config
import mod
print(config.x)

ITo TeM xe C006pa>KEHI/IHM, MOAYJIX MOKHO HCIIOJIB30BATh KaK OCHOBY IJId HUMILJIEMEHTAaITHuHN
CHHIJITOHA.

Kak npaBuibHee Ucnosb30BaTb MUMNOPTUPOBaHNE?

B 0611ux ciy4yasax He Ucronb3yite from modulename import =+. 3TO 3acopsieT IIPOCTPaHCTBO
WMEH TOr0, KTO UMIIOPTUpPYeT. HeKoTopkIe 011 U36eraroT 3TOM UUOMBI iaKe JIJIs TeX HEMHO-
TUX MOJyJIel, KOTOpbIe O6bLIN CIIPOEKTUPOBAHHBI, YTOOBI TAK UMIIOPTUPOBATHCA. ITO TaAKKE MO-
nyau Kak Tkinter u threading.

MMIIopTUpyUTEe MOAY/IU B Havaje ¢paia. IT0O OTBeyaeT Ha BOIIPOC, KaKUe MOIYJIU TpebyeT
Ballr Koz, ¥ HaXOLUTCS JIM UMs MOZYJIS B 06/1aCTH BUIUMOCTH. 3aIIMCh 110 OJHOMY UMIIOPTY
Ha CTPOKY YIIpolliaeT fo6aBJieHUe U yJajleHue ol1epaTopoB UMIIOPTa, HO MHOKeCTBeHHbIN M-
IIOPT OyleT 3aHUMATh MeHbIlle MeCTa Ha IKpaHe.

Xoporrtasi TpaKTUKa, eC/IM Bbl UMIIOPTHUPYeTe MOAYJIU B CAeAYIOIEM HOPSIIKE:

33.4. Kak opraHn3oBaTb COBMECTHbIW AOCTYN K r/106a/bHbIM NepeMeHHbIM AJ151 HECKOIbKUX36
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* CTaHZapTHHIe OMOIUOTEeUHbBIe MOYJIU (HaIIpuMeD, Sys, 0S, getopt, re)

* MO/JYJIX CTOPOHHUX pas3paboTUMKOB (BCE, YTO YCTAaHOBJIEHO B TUPEKTOPUU Site-packages)
— Hanpumep, PIL, NumPy u T.7.

¢ JIOKAJIbHO CO3IaHHBIE MOy

WHorzga 6pIBaeT He06X0AMMO IIOMeCTUTh UMIIOPT B GYHKITUIO MJIU KJIAaCcC, YTOOBI U36erKaTh IIpo-
6J1eM C IIUKJINYeCKUM UMIIopToM. Gordon McMillan coBeTyerT:

[MUKJIMYeCKUU HMIIOPT OTJIMYHO paboTaeT, eciu 06a MOAYJS MCIIOJL3YIOT ¢opMmy import
<module>. Ho oHU TepIaT Heyjady, KOI7la BTOPOM MOAYJIb XOUeT U3BJIeYb MM U3 IIEPBOI0
(from module import name) ¥ UMIIOPT HaXOAUTCA Ha BHEIIITHEM YPOBHE. ITO IPOUCXOIUT U3-
3a TOT0, YTO UMeHa IIepBOr0 MOJYJIA elllé HeJOCTYIIHbI, TaK KaK IIepBhIX MOAYJIb 3aHIT UMIIOp-
TOM BTOpPOTO.

B 3TOM CiIy4dae, eCJITU BTOPOM MO/TYJ/Ib UCII0JIb3YeTCs TOJAbKO B OTHOM QYHKITUM, TO UMIIOPT MOXK-
HO JIETKO IIOMECTHUTD B 3Ty QyHKITUI0. K TOMy BpeMeHH, KaK OH 6Yy/ieT BbI3BaH, IIepBBIA MOAYJIb
y>Ke 3aKOHYUT UHUITUATU3AIINI0 ¥ BTOPOH MOZYJIb OCYIIIeCTBUT CBOM MMIIOPT.

Mo>KeT 0Ka3aTbhCs HeOOXOUMBIM IIepeMeCTUTh UMIIOPT U3 HavaJsia ¢paiiia, eciv OQUH U3 MOLY-
Jiel Iu1aTGOPMHO-3aBUCUMBIH. B 3TOM ciryuyae UMIIOPT BCeX MOJyJIed B Hauasle paityia OKaXkeT-
Cs1 HEBO3MOYKHBIM. B 9TOM CHUTyaIly XOPOIIIHMM pelleHneM O0yeT UMIIOPT HY>KHBIX MOJTyJIEN B
COOTBETCTBYHIOILIEM IIaTGOPMHO-3aBUCUMOM KOJE.

HEPEHOCI/ITE HMIIOPT BO BJIOJKEHHBIE o0J1acTH BHIHMMOCTH, TaKH€ KaK OIIpeae/JIeHUsA (I)YHKI_II/II;’I,
TOJILKO eCJIX BEI CTOJIKHYJIHUCE C HpO6JI€MOfI, HallpuMep NUK/JIN4YeCKOro MMIIOpTa, NIk €CIIN Bb1
IIbITaeTeChb COKPATHUTh BPpeMsA MHHUITHUAJIK3alliid MOy JIA.

JdTa TeXHUKa I10JIe3Ha, eCJIU MHOTHE U3 UMIIOPTOB He SIBJISIOTCI HEOOXOIUMBIMU, U 3aBUCAT OT
TOTO, KaK IIporpaMMa 6yaeT UCIIOJIHATHCA. BBl TaK)Ke MOyKeTe IIOMeCTUTh UMITOPT B QYHKITUIO,
eCJIM KOHKpPETHBIe MO/IYJIU UCII0JIb3YIOTCS TOJABKO B 3TOU GyHKITUU. O6paTUTe BHUMaHUe, UTO
3arpysuTh MOAYJIb B IIEPBHIN pa3 MOXKeT 0Ka3aThCSa JOPOro U3-3a 3a/lep KK Ha UHUITHMAIU3a-
ITUI0 MOJYJIsSI, OHAKO IIOBTOPHBIE 3aTPY3KH “OeCIIaTHBI”, OHU CTOST TOJbKO IIaphl IIOMCKOB B
cioBapsx. [lake ecsid UM MOZYJISI MCUE3JI0 U3 006J1aCTH BUAMMOCTH, MOJYJIb CKOpee BCero 10
CUX IIOp HaXOogUuTCA B sys.modules.

Mouemy 3HaUEHNSA MO YMOJIYAHNIO PasAeNAlTCca MeXay 06beKTa-
Mwn?

ITOT THUII OIIIMOKH YaCTO BCTpedaeTCd Cpefr HaYHHAIOI1X. Hpe,ILHOJIO)KI/IM, Q)YHKHI/IHZ

def foo(mydict={}): # OnacHocTb: pa3geniemas CCbl/Ika MeXAy Bbl30Bamu
compute something
mydict[key] = value
return mydict

B 11epBBIii pas, Korja BbI BhI3bIBaeTe QYHKITUIO, mydict cogep XUT OLHO 3HaUeHUe. BTopoii pas,
mydict comep>KUT 2 3jieMeHTa, ITI0CKOJILKY, Korzia foo () HaurnHaeT BBIIOJIHATHCA, mydict yxxe
COZlepP>KUT 3JIEMEHT.
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YacTo 0KUJAeTCs, YTO BbISOB QYHKIIMU CO34aET HOBBIE 06BEKTHI [JI 3HAUeHUU 110 yMoJI4a-
HUK. Ho 3TO He Tak. 3HaUeHUs 110 YMOJYaHUIO CO3LAI0TCA JIMIIb OJHAXKIBI, KOTZta QYHKITHA
onpepesnseTrcd. ECIM 3TOT 06beKT M3MeHsIeTCs, KaK CJI0Baph B HallleM IIpHUMepe, II0CIeAYIIHe
BBI30BbI QYHKITUU OYIYT UCII0/Ib30BaTh U3SMEHEHHBIN 00 BHEKT.

ITo opesiesieHUI0, HeM3MeHs i eMble 00bEeKTHI (UUCIIa, CTPOKH, KOPTeXKU U None), 6e30I1acHbI IIpU
H3MeHeHUU. I3aMeHeHUe U3MeHsIeMbIX 00beKTOB, TAKUX KaK CJI0BAPH, CIIMCKH, U IK3EeMILIAPHI
[10JIb30BAaTEJIbCKUX KJIaCCOB MOKET IIPUBECTU K HEOKUTAHHBIM I10CIe/ICTBUSIM.

[ToaToMy, XOpoIIIei IIPaKTUKOM ABJIAeTCSA He UCII01b30BaTh U3MeHsAeMble 00bEeKThI B KaueCcTBe
3HaYeHUU I10 YMOJIYaHUK. BMecTo 3TOro, UCIosib3yiiTe None ¥ BHYTPU QYHKIIUY, IIPOBEPIUTe
apryMmeHT Ha None ¥ co3fjaBaiiTe HOBBIU CIIMCOK/CI0Baphb. HaliprMep, He ITHIITKUTE:

def foo(mydict={}):

Ho nmumure Tak:

def foo(mydict=None):
if mydict is None:
mydict = {} # create a new dict for local namespace

OfHaKo, 3Ta 0CO6eHHOCTh MO>KeT OBITH IToJIe3Ha. Korzia y Bac ecTh QyHKITHS, KOTOPAas 0JITO BhI-
TIOJIHSIETCSI, UaCTO IPUMeHsieMasi TeXHUKa - KIIITUPOBaHIe ITapaMeTPOB U pe3yJIbTaTa KaXk/Ioro
BBI30Ba QYHKITHU:

def expensive(argl, arg2, _cache={}):
if (argl, arg2) in _cache:
return _cache[(argl, arg2)]

# PacuéT 3HauyeHus

result = ... expensive computation

_cache[(argl1, arg2)] = result # Knagém pesynbtat B Kiuw
return result

Kak nepeaaTb onuMoHaNbHbIe UM UMEHOBaHHblIe NapaMeTpbl U3
0AHOIN GYHKLUM B APYryo?

[ToJIy4UTh TaKHe ITapaMeTPhl MOYKHO C IIOMOIIBI0 CIIeITMPUKATOPOB * U ** B cIIUCKe apryMeH-
TOB QYHKITHMH; OHU BO3BPAIlal0T KOPTEXK IO3UITMOHHBIX apT'YMEHTOB M CJIOBaph UMEeHOBAHbBIX
nmapamMeTpoB. [Tocsie 3TOro Bel MoyKeTe IiepelaTh UX B IPYTy0 QYHKITUIO, UCIIOIb3Ys B €€ BhI30-
Be * u **:

def f(x, =args, =+kwargs):
kwargs['width'] = "14.3c’

g(x, #args, *+kwargs)

33.7. Kak nepepaaTtb ONuMOHaNbHbIE WM MMEHOBaHHbIE NapameTpbl U3 0AHOI ¢yHKLUUM B 138
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NMouemy nsmeHeHUe cnUCKa ‘y’ U3SMeHAeT TakKXXe cnucok ‘x?

Ecyiv BBl HamMcaIu Konm:

>>>
>>>
>>>
>>>
[10]
>>> X

[10]

=[]
= X
.append(10)

<K<K X

BBI, BO3MOYKHO, OyZieTe yIUBJIeHbI TOMY, UYTO f06aBJIeHHUE B Y U3MEHSIET TAKXKe U X.
/IBa GpakTa IPUBOAAT K TAKOMY pe3yJIbTaTy:

* [lepeMeHHEBIE - 3TO ITPOCTO CCBLJIKH HA OOBEKTHL. Y = X He CO3JaéT KOITHIO CITHCKA - 3TO
IIPOCTO CO3IAET IIEPEMEHHYI0 Y, KOTOpas CChLIAeTCs Ha TOT >Ke 00bEeKT, UTO U X.

¢ CIIMCKU U3MEHIEeMBbI.

[Tocsie BbI3OBa append, cogep>XKuMoe 06 beKTa 6b110 U3MeHeHO C [] Ha [10]. IIOCKOIBKY X U y
CCHIJIAIOTCA Ha OJWH U TOT ’Ke 00beKT, MCII0JIb30BaHUe JIF000T0 13 HUX AaéT HaM [10].

Ecistt MBI HCII0JIb3YEM HEH3MEHAEMEBIE 00 BEKTHI:

>>> X = 5 # 4yucna HensMeHsembl

>>> y = X

>>> x = X + 1 # 5 Henb3s u3MeHuTb. Msi co3gaém HOBbII 06bekT
>>> X

6

>>> y

5

MBI MO>KEM BUJIETh, YTO X U y O0JIbIIIe HE PaBHBI, IIOCKOJIbKY YKUC/IAa HEU3SMEHIEMBI, U X = X
+ 1 He U3MeHseT YUCJIO0 5 IIyTeM yBeJUYeHUs. BMeCcTO 3TOro, CO34aéTca HOBBIM O00BEKT 6 U
IIPUCBAaUBaeTCd IIepeMeHHOH X (TO eCTh, UI3SMeHsdeTCd TO, Ha KaKol 00beKT cchliaeTcd X). [Tocite
9TOTO0 y Hac 2 o6beKTa (6 U 5) U 2 mepeMeHHbIe, KOTOPble HA HUX CChLIAI0TCA.

HexkoTopsle onepanyu (Harpumep y.append(10) uy.sort()) U3SMeHSIHOT 00bEKT, B TO BpeMs,
KaK BHeIITHe II0X0yKUe ollepanuu (Haupumep y = y + [10] u sorted(y)) co3mar0oT HOBBIHA
06 beKT. Boobite B Python (1 Bo Bcex ciaydasix B CTaHAAPTHON OUOJIMOTEKE), METO, KOTOPBIA
U3MeHseT 00beKT, Bo3BpaliaeT None, 4T06bI IIOMOYb HM36eKaTh OIIMOO0K. [109TOMY, eCId BBI
Halucaau

y = y.sort()

IyMasi, 4YTO 3TO JACT BaM OTCOPTHPOBAHHYI0 KOIIHIO Y, BBl BMECTO 3TOro0 Iosydure None, 4To
CKOpee BCero NpuUBeJET K JIETKO JUarHOCTUPYeMOU OITHOKe.

OHaKo, CYIIecTBYeT OJHH KJIacC OIlepalluii, IJle OfHA M Ta >Ke OIepaIrius BeleT cebs II0-
PasHOMY C pas/JIHYHBIMH THUIIAMU: PaCIIHpPeHHbIe OIlepaToOPhl MPHCBauBaHusA. HampuMmep, +=
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U3MeHseT CIIUCKY, HO He KOpTeXXu uin yuciaa (a_list += [1, 2, 3] skBuBajileHTHO a_list.
extend([1, 2, 3])) ¥ U3MeHsdeT CIIMCOK, B TO BpeMsd, Kak some_tuple += (1, 2, 3) u
some_int += 1 co37al0T HOBBIH OO'HEKT.

Ecyi BBl XOTUTE 3HATh, CCHLIAKOTCA JIA 2 IIepeMeHHble Ha OJUH 00beKT WX HeT, Bbl MOJKETe
UCII0JIL30BAaTh OIIEPaTop 1S, MJIU BCTPOEHHYI0 GYHKITHIO id.

Kak co3pgaBaTb ¢pyHKLUU 6onee BbICOKOro nopsgka?

ECTb [1Ba ITyTH: UCI0JIL30BaTh BJI0KeHHbIe QYHKITUM WJIN BhI3bIBaeMble 06beKThl. HallpuMep,
C UCI0JIb30BAaHUEM BJIO>KEHHBIX QYHKITHM:

def linear(a, b):

def result(x):
return a = x + b

return result

Hcr1o/ib30BaHMEe BbI3bIBAEMOTO 00'bEKTA:

class linear:

def _init_ (self, a, b):
self.a, self.b = a, b

def _ call_ (self, x):
return self.a = x + self.b

B 060uX ciy4yasx,

taxes = linear (0.3, 2)

naéT QyHKITHIO, UTO (K mpuMepy) taxes(10e6) == 0.3 % 10e6 + 2.

Vcriosib30BaHUE BBI3BIBAEMOT0 00bEKTa - HEMHOIO Me/lJIeHHee, U B pe3yJbTaTe I10JydaeTcs
6osb11e Koma. OfHAKO, 3aMeTbTe, YTO HeCKOJIHLKO QYHKITUM MOTYT pas/iesaiTh CBOI CUTHATY-
Py C IOMOIIILI0 HACIe0BAHUS:

class exponential(linear):

# __1nit__ Hacnegyetcs

def __call__ (self, x):
return self.a * (x *x self.b)

OO’ BEKT MOKET COXPaHATH CBO€ COCTOSAHHE IJISI HECKOJILKHUX BBI3OBOB!

class counter:
value = 0

def set(self, x):
self.value = x
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def up(self):
self.value = self.value + 1

def down(self):

self.value self.value - 1

count = counter()
inc, dec, reset = count.up, count.down, count.set

3mecs inc, dec, reset BBICTYHAKOT B POJIM QYHKITUM, KOTOPHIE pasfesd0T OIHY U Ty JKe Iiepe-
MEHHYIO.

Kak ckonupoBaTtb 06beKkT B Python?

B 06111eM ciiy4dae, C IOMOIIBI0 MO/IYJISL COPY.

HekoTopble 06HeKTH MOKHO CKOITMPOBATh 6oJiee IIpocTo. CI0BapU UMEIT MeTOJI, COpY:

newdict = olddict.copy()

HOCJIQI(OBEITEIIBHOCTI/I MOTIYT OBITH CKOIINPOBAHBEI HYTéM Cpe30B:

new_1 = 1[:]

Kak y3HaTb JOCTYNHbIe METOAbl U aTPNGYTbI 06bEKTa?

dir(x) BO3BpalllaeT CIUCOK MEeTO/I0B U aTPUOYTOB.

Kak MO>XHO y3HaTb nmMA 06beKkTa?

Boo6111e ToBOps, HUKAK, II0CKOJIbKY 00BEKTHI B [eHICTBUTEJILHOCTH He UMeI0T UMEH. BasKHO:
IIpUCBauBaHMeE BCer/ia CBA3bIBaeT UM C 00 beKTOM. ITO BEPHO U 11 MHCTPYKIUU def u class.

>>> class A:
pass

>>> B
>>>
>>> g = B()

>>> ph = a

>>> print(b)

<__main__.A object at 0x7fbcc3ee5160>
>>> print(a)

<__main__.A object at 0x7fbcc3ee5160>

A
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B03MO’KHO, KJIacC UMeeT UMSL: OJJHAKO, XOTs OH CBSI3aH C IBYMsI UMeHaMH U 3alIpallliBaeTCs ue-
pe3 uMs B, co3fTaHHBIN 9K3eMILISIpP BCE eIlé cCUUTaeTCs 9K3eMILISIpoM Kiacca A. OfHaKo, HEBO3-
MO’KHO CKa3aThb, UM 3K3eMILIIpa a WK b, ITIOCKOJIBbKY 06a OHU CBSI3aHBI C OJHUM U TEM JKe
3HaUYeHUEM.

Kakou npuopuTteT y onepaTtopa “3ansatasa”?

3arsiTas He SIBJISIETCS oIlepaTopoM B Python.

>>> llall in llbll, Ilall
(False, 'a'")

[T0CKOJIBKY 3aIIsiTasi - He OIlepaTop, HO pasfie/IUTe b MeXKTy BhIpa>KeHUAMU, IIPUMeEP BHIIIIE KC-
IIOJIHSIETCS KaK eCJIk O6bI ObLII0 BBEIEHO:

(Ilall in Ilbll), llall

A He

Ilall in (Ilbll, llall)

To >Ke camMoe BEpHO U /IS OIIepaTOPOB IIpUCBaUBaHUs (=, += U Apyrue). OHU He SIBJIAIOTCS OIIe-
paTopaMu KaK TaKOBBIMH, a JIUITb CHUHTAaKCUUeCKUMU pasfe/IuTeIIMU B Ollepallusix IpHUCBau-
BaHUS.

Ectb nn B Python akBnBaneHT TepHapHoro onepartopa "“?:”" B C?

Jla. CHHTaKCucC:

[on_true] if [expression] else [on_false]

X, y =50, 25
small = x if x <y elsey

Mo>KHO In nncaTb 06¢pycLMPOBaHHbI€ OAHOCTPOUHUKWN?

Mo>KHO.

from functools import reduce

# [pocTeie yucna < 1000
print(list(filter(None,map(lambda y:y+reduce(lambda x,y:x*y!=0,
map(lambda x,y=y:y%x,range(2,int(pow(y,0.5)+1))),1),range(2,1000)))))
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# lepBbie 10 yucen PuboHay4yu
print(list(map(lambda x,f=lambda x,f:(f(x-1,f)+f(x-2,f)) if x>1 else 1:
f(x,f), range(10))))

# MHoxecTBo MaHgenbbpoTa

print((lambda Ru,Ro,Iu,Io,IM,Sx,Sy:reduce(lambda x,y:x+y,map(lambda vy,
Tu=Iu,Io=Io,Ru=Ru,Ro=Ro,Sy=Sy,L=1lambda yc,Iu=Iu,Io=Io,Ru=Ru,Ro=Ro,i=IM,
Sx=Sx,Sy=Sy:reduce(lambda x,y:x+y,map(lambda x,xc=Ru,yc=yc,Ru=Ru,Ro=Ro,
i=1,Sx=Sx,F=lambda xc,yc,x,y,k,f=lambda xc,yc,x,y, k,f:(k<=0)or (Xxx+y=y
>=4.0) or 1+f(xc,yc,x*x-y*y+xc,2.0xx*y+yc,k-1,f):f(xc,yc,x,y,k,f):chr(
64+F(Ru+x+*(Ro-Ru)/Sx,yc,0,0,1)),range(Sx))):L(Iuty+(Io-Iu)/Sy),range(Sy
»»-2.1, 0.7, -1.2, 1.2, 30, 80, 24))

# \ / 0\ /| / |__ lines on screen

# /4 /4 / / columns on screen

# / / / maximum of "iterations"
# / / range on y axis

# / range on x axis

He meITariTeCch 3TO AesiaTh JoMal

NMouemy -22 // 10 paBHO -3?

[ToCcKOJILKY 1 % j UMeeT TOT >Ke 3HaK, UuTo j. A elé

i1==(17//3) 3+ (1%]J)

Kak M0O>XHO N3MEHUTb CTPOKY?

HUKaK, II0CKOJIbKY CTPOKH HeH3MeHsIeMbl. B 60JIBIIIMHCTBE CUTYAITUY, HYKHO ITPOCTO CAeIaTh
HOBYIO CTPOKY M3 Pa3JUYHBIX yacTer. OHAKO, eCIU TaK HY>KHO, MOKHO HCII0JIb30BaTh i0.

StringIO, 1160 MOAYJIb array:

>>> import io

>>> s = "Hello, world"
>>> sio = 10.StringIO(s)
>>> sio.getvalue()
'"Hello, world'

>>> sio.seek(7)

7

>>> sio.write("there!")
6

>>> sio.getvalue()
'Hello, there!'

>>> import array

33.16. NMouemy -22 // 10 paBHoO -3?

143



https://pythonworld.ru/moduli/modul-array-massivy-v-python.html

Camoyuutenn Python, Beinyck 0.2

>>> a = array.array('u', s)
>>> print(a)

array('u', 'Hello, world")

>>> g[0] = 'y'

>>> print(a)

array('u', 'yello, world")

>>> a.tounicode()

'yello, world’

Kak ncnonb3oBaTb CTPOKM A/ Bbi30Ba GYHKLUIA/MeETOA0B?

CyIecTByeT HECKOJIBKO IIPUEMOB.

o JIyYIIINi - KCTII0OJIb30BaHUE CJIOBAPSI, CTaBSIIEr0 COOTBETCTBHE CTPOKe GpyHKITHIO. ETo I1aB-
HOe JTOCTOMHCTBO - CTPOKH He 006s3aHbI COBIAIaTh C Ha3BaHUSIMH QYHKITHH.

def a():
pass

def b():
pass

dispatch = {'go': a, 'stop': b} # Note lack of parens for funcs

dispatch[get_input()]1()

* VcnoJsib30BaHUe BCTPOEHHON QYHKITUY getattr:

import foo
getattr(foo, 'bar')()

» Hcniosnb3oBaHUe locals uiu eval (He pekoMeHyeTcs)

def myFunc():
print("hello")

fname = "myFunc"

f = locals()[fname]
O

f = eval(fname)
fO)
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Kak yaanutb Bce CMMBOJIbI HOBOIA CTPOKU B KOHLLE CTPOKIN?

MO>KHO UCIIOIB30BaTh S.rstrip("\r\n") g yrajseHusa CMMBOJIOB HOBOM CTPOKH, 6e3 yaJie-
HUS KOHEYHBIX ITP06eJIoB:

>>> lines = ("line 1 \r\n"
"\r\n"

. "\r\n")

>>> lines.rstrip("\r\n")

'line 1 '

Kak yaannTb noBTOpsiloLLMeECcs 3/1IeMEeHTbI B CNncke?

CyliecTByeT HeCKOJIbKO ImyTei: http://code.activestate.com/recipes/52560/

Kak co3gaTb MHOroMepHbI CNNCOK?

B03MO0>KHO, BBI IOIIPOOYeTe 3TOT HeYIaUHbII BapHUaHT:

>>> A = [[None] * 2] = 3

JTO BBITVIAOUT IIPaBUJIBHO, €CJIM HAalledaTaTh:

>>> A
[[None, None], [None, None], [None, None]]

Ho ecyiu BBl IIPHUCBOUTE 3HAYEHHE, TO OHO IIOABHUTCA B HECKOJIBKHUX MECTaX:

>>> A[0][0] =5
>>> A
[[5, None], [5, None], [5, Nonel]

[IprYHHa B TOM, UTO OIlepaTop * He CO3/IaéT KOIIHIO, a TOJILKO CCHIJIKY Ha CYIIleCTBYIOIIHM 06h-
eKT. #3 CO3aéT CITMCOK M3 3 CChIOK Ha OJMH U TOT >Ke CIIMCOK. FI3MeHeHHe B OJHOM CTpPOKe
W3MEHSIOT APYTHe, YTO, BEPOSITHO, HE TO, UTO BBl XOTHUTE.

BosMoskHEBIE IIYTH pelIeHHusa:

A = [None] = 3
for i in range(3):
A[i] = [None] #* 2

w, h=2, 3
A = [[None] # w for 1 in range(h)]

W1, MOXKHO HCIIOJIb30BATh CIellHaIbHble MOAYJIH, IIPe0CTaBJILI0IINe MaTpUIlbl. Haubosee
H3BECTHBIM gaBJjigeTca NumpPy.
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NMouemy a_tuple[i] += ['item’] He pa6oTaeT, a Ao6aBneHUe paboTa-
eT?

9TO U3-3a TOTO, UTO PaCIIMPeHHBIN ollepaTop IPUCBAaUBAHUS - OIIEPaTOP NPUCBAUBAHUSL, & TAK-
’Ke M3-3a pa3HUIThl MeK/ly U3MeHsIeMbIMHU U HeM3MeHsseMbIMU 06beKTaMu B Python.

JT0 06Cy>KeHHe OTHOCUTCS B 06111eM, KOT/Ia PacIlIpeHHbIe 0llepaToOphl MPHUCBAUBAHUS IIpUMe-
HSIFOTCSI K 3JIeMeHTaM KopTerka, KOTOphle YKa3bIBalOT Ha U3MeHsieMble 00 beKTHI, HO MBI Oy/ieM
HCII0JIF30BaTh CIIUCOK U +=, KaK o6paselr.

Ecyiv BBl HaIIHIIIETE:

>>> a_tuple = (1, 2)
>>> a_tuple[0] += 1
Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

[IpruurHa UCKIIIOYeHM JOJDKHA ObITh MOHATHA: 1 1o6aBisieTcd K 00beKTy a_tuple[0], HO Ko-
I7la MBI IBITa€MCS IPUCBOUTH Pe3yJIbTaT, 2, K IIEPBOMY 3JIEMEHTY B KOpTesKe, MbI II0JTydaeM
OIITUOKY, IIOCKOJIbKY MBI HEe MOKEM M3MEHHUTD 3JIeMEeHT KopTerKa.

To ecThb, 3TO BEIPA’KEHHUE JIeJIaeT CJIeIyIoIIee:

>>> result = a_tuple[0] + 1
>>> a_tuple[0] = result
Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

Kor/ia MBI IIHIIIEM YTO-TO BPOJIE:

>>> a_tuple = (['foo'], 'bar')
>>> a_tuple[0] += ["item']
Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

VckiIroueHre HEMHOTO 6o0Jjiee HEOKUTaHHOe, HO 60Jlee yAUBUTEJIEH TOT $aKT, UTO, HECMOTPS
Ha OILIMOKY, 3/71eMeHT f06aBuIcs!

>>> a_tuple[0]
['foo', 'item']

YT06BI HOHSITH, UYTO CIYUHUIOCH, HY?KHO 3HATh, UTO:

* Ecii 060 beKT orrpenesdeT MeTOo/q _iadd_, OH BEBI3BIBAETCd, KOI'Zla BBIIIOJIHAETCA +=, 1 BO3-
BpallleHHO€ 3Ha4YE€HKE HCIIOJIb3YyeTCA IJIA ITPHMCBaBaHHUA

o JIJI CIIUCKOB, __iadd__ 3KBUBaJIeHTeH BBLI30BY extend JjIs cIIHcKa

Taxum obpasom,
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>>> g_list = []
>>> g_list += [1]
>>> g_list

[1]

JKBUBAJIEHTEH:

>>> result = a_list. iadd_ ([1])
>>> a_list = result

TakuM 06pa3oM, Halll IpUMeP C KOPTeXKOM IKBUBaJIEHTEH:

>>> result = a_tuple[0].__iadd__(['item'])
>>> a_tuple[0] = result
Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

__ladd__ 3aBepImicd yCIIEIIHO, U CIIUCOK YBEJIMYMJICS, HO IIPYCBauBaHUe 3aKOHUJIOCH OIIIHO-
KOMH.
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rnasa 34

3ajauun no Python

Kaxxmomy msydarwineMy Python Hy»XHO IHcaTh KOJ AJI 3aKpeIUIeHUs. BallleMy BHUMaHHIO
IIpe/IaraloTCa HeCKOJIbKO 3a7jay I peajifs3alii (He CIUIIKOM IIPOCTHIX (KpoMe IIepBOU) U
He CJIAIIKOM CJIOJKHBIX).

/17151 BBITIOJTHEHUS 3alaHUM KpaiiHe peKOMeHyeTCsI IIPOUTH CaMOyUIUTeTb.

Tax>ke 71 3THUX 3a/1a4 €CTh PEII03UTOPUU C TeCTaMU B MOUMH PerleHusIMU (UT0ObI IPOBEPUTH
ceos1).

JlJ1d 3aIlyCcKa TeCTOB /I Ballled QyHKITUU IIPOIlle Bcero 6yeT 106aBUThH KO/ M3 IIAIIKU C TeCTa-
MU B KOHeIl paiiia ¢ QyHKIIHUeN.

A Terlepb, COGCTBEHHO, 3aJaUH:

MpocTenwine apnpmetTnyeckme onepayuu (1)

Harmmicath ¢yHKIMIO arithmetic, mpuHUMarIyo 3 apryMeHTa: IIepBble 2 - YHCjIa, TPeTUH -
oIlrepariys, KoTopas JOoJDKHA OBITh IIPOU3BeleHa Hall HUMU. EC/IM TpeTUH apIryMeHT +, CJI0KUTh
UX; €CJIU - -, TO BBIUECTh; * — YMHOXUTh; / — pasiesuTh (IlepBoe Ha BTOpPOe). B ocTaslbHBIX
cjIy4dasX BepHYTE CTPOKY “HemsBecTHasa onepauyma’”.

BUCOKOCHbIN rop (2)

Harmmcath QyHKITUIO 1S_year_leap, IpUHUMAKINYIO 1 apryMeHT — TOJ, ¥ BO3BPAIa0IIyI0
True, ecix roj; BUCOKOCHBIH, U False nHaue.
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KBagpart (3)

HamumcaTb QYHKITUIO Square, IPUHUMAIOIIYI 1 apryMeHT — CTOPOHY KBajJpaTa, ¥ BO3Bpallia-
IOy 3 3HaUeHUsI (C IOMOIIBI0 KOPTesXka): IIepUMeTp KBajipaTa, IJIONa b KBaJpaTa U Auaro-
HaJIb KBaJ[para.

BpemeHa roga (4)

Harmrcath QYHKIIHIO Season, IPUHUMAIOIYI0 1 apryMmeHT — HoMep Mecana (0T 1 1o 12), ¥ Bo3-
BpalllaloIllylo BpeMs ro/ia, KOTOPOMY 3TOT MeCsL] IIPUHAJIEXKUT (31Ma, BECHA, 1€ TO UJIK OCEeHb).

BaHKOBCKUiA BKnap, (5)

[Iosrb30BaTe b JlejIaeT BKJIA/ B pa3Mepe a py6Jieit cpokoM Ha year s JeT 1mof 10% rofoBbIX (Kask-
IBIN TOZl pa3Mep ero BKJIajja yBeauunBaeTcs Ha 10%. ITH eHbI'M TPUOABJ/ISIIOTCS K CYMMe BKJIa-
Ila, ¥ Ha HUX B CJIEIYIOIIIEM IOy TO>Ke 6YTyT IIPOIIeHTHI).

Harmmmcath ¢oyHKITMIO bank, mprHMMaroas apryMeHThl @ U years, ¥ BO3BpalllaloIlyl0 CYMMY,
KOTOpas 6yZieT Ha CUeTy I10JIb30BaTeJIs.

MpocTbie uncna (6)

HamucaTs QyHKIIHIO iS_prime, mpuHUMAIIY0 1 apryMmeHT — 4yucso oT 0 7o 1000, 1 Bo3Bpa-
maroIyr True, ecid OHO IIpocToe, U False - nHaue.

NMpaBunbHag aata (7)

HamnucaTh QyHKIIHIO date, IPpUHUMAIOIYI0 3 apryMeHTa — JleHb, MecsI] U rofl. BepHyTh True,
eCJTM TaKasl laTa eCcTh B HallleM KaJleHziape, u False nHaye.

XOR-wingpposaHue (8)

Hamncath ¢yHKIMI0 XOR_cipher, mpuHMUMarIasa 2 apryMeHTa: CTPOKY, KOTOPYI HY>KHO 3a-
mrppoBaTh, U KIIOY IMUGPOBaHUs, KOTOpass BO3BpalllaeT CTPOKY, 3alIUPPOBAHHYIO IIyTEM
npuMeHeHUs QyHKIUU XOR () Hag cCUMBOJIaMU CTPOKH C KJIHOUOM. HammcaTh Takke QyHK-
i XOR_uncipher, koTopad 1o 3almmuppoBaHHOMN CTPOKe U KUY BOCCTaHABJIMBAET UCXO[-
HYI0 CTPOKY.
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