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KPATKHUH KOHCIEKT JIEKIIUIA

1 OCHOBbBI A3bIKA PYTHON

1.1 KPATKAA UCTOPUA U XAPAKTEPUCTHUKA A3bIKA

Python — BBICOKOYPOBHEBBIN SI3bIK MPOTPAMMHUPOBAHUS OOIIETO HAa3HAYCHUS,
yIOp B KOTOPOM TOCTaBJICH Ha BBICOKYIO MPOU3BOIUTEILHOCTh pa3pad0OTYUKa U JIETKYIO
YUTAEMOCTh KOoJia. SI3BIK BBIIETSAETCS CBOSH MUHUMAIUCTHYHOCTHIO, HO HECMOTpS Ha
3TO B CTaHAAPTHON OMOJIMOTEKEe UMeeTCsl OOJbIIOI 00BhEM Mmoe3HbIX GyHKIMi. Python
MOIICP)KMBAET HECKOJIBKO TapaJurM MPOTPaMMHUPOBAHUSA, B TOM YHCIIE CTPYKTYPHOE,
00BEKTHO-OPUECHTUPOBAHHOE,  (YHKIMOHATIBHOE, HMMIEPATUBHOE MW  ACIMEKTHO-
OpHEHTHUPOBAHHOE.

OCHOBHBIE OCOOEHHOCTH A3BIKA.

— JWHaAMUYecKasl TUTIU3aIus,

— aBTOMAaTHUYECKOE YINPAaBJICHUE aMAThHIO,
— TOJIHASI UHTPOCTICKIIUS

— MeXaHu3M 00pabOTKU UCKITIOUCHHM,

Pazpabotka s3pika Python Obina Hauata B koHie 1980-X To0B COTPYAHUKOM
rojutanackoro uHcturyta CWI I'Bumo Ban Poccymom. HcxomHblii TekcT ObLl
onyOnukoBaH B ¢eBpanie 1991 roma B rpymnme HoBocTel alt.sources. HasBanue si3bik
MOJIYYIJI B YE€CTh OPHTAHCKOTO KomeawiHoro Ttenemoy 1970-x «Jleratomuii 1mupk
Mountu I1anToHa.



1.1.1 BEPCHH A3bIKA U PA3JIMYUA ME¥KAY HUMHU

Python2

Python 2 Bemmen B 2000 romy. JlanHas Bepcus ciaenanga IMpoiecc pa3padoTKu
Oosee OBICTPBIM, TTPO3PAYHBIM U TIO CPABHEHHUIO C MPOILILIMHU PeaTu3aiisIMu.

B nanHOW BepcuM MOSBUIIOCH OONBIIOE YUCIO HOBBIX (DYHKIIWH: IUKIMYCCKHUNA
cOOpIIMK Mycopa, pacimpeHHyto noaaepkky Unicode, cnuckoByto cOopky u T.1. [lo
Mepe pa3pabotku Python2 cymectBeHHO pacmmpuics Habop ¢yHkumi. beun
no0aBieHbl YHU(DUKAIIAS TATIOB U Ki1accoB Python (Bepcust 2.2).

Python2.7

Python2.7 Beimen 3 utons 2010 roga m qoJbKeH ObLI CTaTh MOCHEIHEW Bepcuein
python 2.x.

['maBHO¥M 1enbpio Python 2.7 ObLI0 00JIErYUTH TpoOIEcC mepexoaa ¢ python2.x Ha
Bepcuto python3. lanHas Bepcust J0DKHA Oblla 00ECIIEYUTh COBMECTHMOCTD CTapOM U
HOBOM Bepcuu. OHa TpeIoCTaBIsIa yiaydileHHble Moayiu s python2.7. Kak
MpaBUJIO, HA JIaHHBIH MOMEHT IpH ynoMuHanuu Python2 wmmeercs B BuIy Bepcus

Python2.7.

Pazpabotka Bepcun Python2.7 Gyaet nonHocTeio pekpaiera B 2020 roxy.

Python3

Python3 6b11 co3nan B konie 2008 roga. 'maBHOM 11ebI0 HOBOW BEpCHH OBLIO
YCTpaHEHHE APXUTEKTYPHBIX HEIOCTATKOB MPEABIIYIIINX BEPCHA.

HaubGonee 3amerHbie u3meHeHuss B Python3.0: 3amenen omnepatop print Ha
BCTPOCHHYIO (DYHKIIUIO, YIYYIIUIACH MOICPKKa UNICOde 1 U3MEeHEH crocol JeineHus
LEJIBIX YHCEIL.

Hogas Bepcus Obliia BOCIIpUHATA MPOXJIATHO, U3-32 HECOBMeCTUMOCTH ¢ Python2.
OTO B CBOIO OYEpeIb 3acTaBisUIO TIOJb30BaTeNield BBIOMpPATh MEXAY CTapod U
MIPUBBIYHON U HOBOU BEPCHUSIMH SI3bIKA.

- Pasnuuus

print
print "Hello world" # python?2
print ("Hello world") # python3



JleeHune yucen

a=>5/2
print (a)
2.5

b=5//2
print (b)
2

unicode

[To ymomuyanuto B python2 wucnonssyercs ASCII. st Toro 4toOBI HMCIOJIB30BATh
unicode B python2, HeoOX0AMMO HCITOIE30BATh CIICTYIONIYIO KOHCTPYKITHIO:

u"Hello, World!"

B python3 mo ymoirganuto ucross3yercs unicode.

1.1.2 PABOTA C UHTEPITPETATOPOM

Jnst Toro 4ytoObl OTKPBITH MHTEPNPETATOP HEOOXOJMMO BBECTH CIEAYIOLIYIO
KOMaHJy:

~ S§ python
ITocie 3TOro MOKHO BBOJAUTH KO/
>>> print (“Hello world”)

Uto06 3aKpbITh MHTEpIIpETaTOp HEeoOXomumo BBecTH. <Ctrl+Z> B windows win
<Ctrl+D> B *nix.

Pe3ynbTaT nociieTHEr0 BIpAKEHUS HAXOAUTCSI B IEPEMEHHON !

>>> 10 * 5
50
>>>  * 10
500

[Ipu pabGoTe B KOHCOJBHOM pEXKHUME pe3yJbTaT BBHITIOJHEHUS Kojaa Oyner
BBIBOJAMTHCS Ha 3KpaH cpaszy ke mociie Haxatus kinaBuiin Enter. KoHconbHBIN pexum
Oymer  yaoOeH, eciad  HEOOXOAMMO  MPOBECTH  OBICTPHIA  pacyer  Wiu
MOAKCTIIEPUMEHTHPOBaTh. B npyrux ciydasx Oosiee yga0oOHBIM OyJeT HCIOJIb30BAHUE
(aiijI0B ¢ UCXOIHBIM KOJOM.



JInst Toro 4TOOBI BRIMIOJIHUTE KOJ U3 (haiiiaa He00X0IUMO NepeaaTh UHTEPIPETATOPY
python myTsb k daiiny:

~ $§ python ./main.py

Jliist TOro 4ToObl HE yKa3bpIBaTh MHTEPIPETATOP MOKHO B IEPBOH CTpOKe (daiina
yKka3aTh myTh K Hemy #l/usr/bin/python. JloGaBuB mpaBa m0oCTyla Ha HCIOJHCHHE,
MO’KHO BBITOJIHUTE KOJI M3 (paiiaa MOKHO CJIETYIONIUM 00pa3oM:

~ 5 ./main.py

[To yMon4aHUIO0, UHTEPIPETATOP CUUTAET, YTO KOJ B MCXOJHHMKAX CO3JaHHBIH B
kogupoBke UTF-8. Jlnsg Toro ytoObl M3MEHUTH JaHHOE IOBEJICHHE MOXKHO YyKas3aTh
KOJIUPOBKY SIBHO. JIJis 3TOr0 B Hayajie UCXOHOTO (paitina HeoOX0oAMMO 100aBUTH:

# —-*- coding: encoding —*-

I'me mapametp «encoding» 3To Ha3BaHHUE KOAMPOBKH.

1.1.3 CTPYKTYPA [IPOI'PAMMBI

[Mporpamma Ha s3bike Python mpencraBisger co0oil TEKCTOBBIM (hakia ¢
MHCTPYKLIHSMH, KOTOPBIE PACIIONAralOTCA Ha OTACIBHBIX CTPOKaX. ECIM MHCTPpYKIHS HE
SBJISIETCS BJIOYKEHHOM, TO €€ HE00X0IMMO MOMEIIATh Ha OT/IETLHOM CTPOKE.

[IpucBanBaHKe BBIMTOIHAETCS ¢ MOMOIIBIO «=». B KOHIIE KaXJI0MW CTPOKH MOKHO
MOCTaBUTh TOYKY C 3aIsiTOM, HO O3TO HE SBISETCA 00s3aTeNbHBIM (M JaXe He
pekoMmenayercs). BMecto urypHbsix ckOOOK JjIsi BBIACJICHUSI KOJa B OJIOK (Kak B CH
noJ00HBIX s13bIKa) B PYthOn uCHonb3yroTCA OTCTYIBI, COCTOSIIUE W3 YEThIPEX
poOEeIIOB:

>>> 1 = 7
>>> while 1 < 15:
print (i)

i =1 + 2
J171s IepeBo/1a KOHCTPYKIIUHU Ha APYTYIO CTPOKY MCIOIB3YETCsI CHMBOIT \
x = 2
1f x >= 2\

and x < 4:
print ('hello world')

SI3bIk Python sBIISIETCSI HHTEPIIPETUPYEMBIM, TIO3TOMY BBITTOJIHACTCS MOCISI0BATEIBHO.
Ecau HeoOxoaumo, 4TOOBI CEKIUsl KOJAa BBIMOJHSIACH, TOJbKO eciau (aiti 3amylieH

HEIOCPEJICTBEHHO 4Yepe3 MHTEeprpeTaTop (Mpyu MMIOPTUPOBAHHUH KOJ B (haiiyie Tak Ke
BBITIOJTHSETCS), TO HEOOXOIMMO BOCIIOIB30BAaThCS MEPEMEHHON __Name__:
def foo():
print ('I am from func.py')

if name == ' main Vo
#ByImeT HameyaTaHO IIPY BEIBOBE



print('I am from console')

biok if

__name == main__’: MOXXHO pacCcMaTpHUBaTh, KAaK aHAJIOT

¢bynkun main() B si3bike Cu.

1.1.4 OCHOBHBIE THUIIbI IAHHBIX YU OIIEPALIMU HA/I HUMU

— gucia (int, float, complex);
— crpoku (str, bytes);

— koptexu (tuple);

— cnucku (list);

— cnoBapu (dict);

— wmHoxecTBa (Set, frozenset);
— goruueckue (bool);

— NoneType.

Heusmensiemeie — int, float, complex, str, tuple. OctanbHble H3MEHAEMEIE.

int

X+y Cnoxenue

X-y Brruuranue

X*y YMHO)KEHHE

xly Jenenune

xIly [TomydeHue 11eJI0i YacTH OT JICTICHHS
X%y OcTaToK OT JeJIEHUs
-X Cwmena 3Haka yucnia
abs(x) Moynb rcna
divmod(x,y) |Iapa(x//y,x%y)
X**y Bo3Benenue B cTeneHb

pow(x, Y[, z])

XY 1o MOJTyITH0 (€CITu MOTYJh 3a71aH)

[lenbie yncna B python3, momaepkuBarT JIMHHYIO apudmeTuky (B python2 c

MTOMOIIIBIO OTJECIBHOTO THUIIA).

Taxk e moAep>KUBatOTCs OUTOBBIC ONIEPAITHH.

x|y

[ToGuToBOE WU

XNy

[ToGuToBOE UCKIIOUAIOWCE UL

X&Y

IToOuTroBOE U




X<<n buToBEIiT cABHUT BIIEBO

X>>y buToBBIN cIBUT BITPABO

~X WNuBepcus 6UToB

B s3b1ke python MNOAACPKUBAIOTCA PA3JIMYHBIC CUCTCMbI CHHUCIJICHUA.

>>> g = int('19') # IlepeBomuM CTPOKY B UMCJIO
>>> bin(19)

"0b10011"

>>> oct (19)

"0023"

>>> hex (19)

"0x13"'

>>> 0b10011

19

>>> int('10011', 2)
19

>>> int ('0b10011', 2)
19

- float
BCIHCCTBCHHBI@ JucCiia MOoAACPKHMBAIOT BCC OIICpallMK LEJI0ro THIIA. OI[HaKO
BCIIIECCTBCHHBIC YN CJIa HCTOYHBI:

>>> 0.1 + 0.1 + 0.1 + 0.1 + 0.1 + 0.1 + 0.1 + 0.1 + 0.1 + 0.1
0.9999999999999999

Eciu HeoOXxoamma BBICOKAas TOYHOCTH HEOOXOAMMO HCHOJIL30BaTh Decimal u
Fraction. Taxxe float He mogmepkuBaer MIMHHYIO apuDMETHKY.

. complex
B Python BcTpoeHbl Takke u KOMIUIEKCHble uwmcna. Jlns paboTel ¢
KOMIUICKCHBIMH YHMCIIaMU MOYKHO MCIIOJIb30BaTh MOy b math.

>>> x = complex (1, 2)
>>> print (x)

(1+27)
>>> print (x.conjugate()) # ConpsxEHHOE UMCJIIO
(1-27)
>>> print (x.imag) # MamMas yacTb
2.0
>>> print(x.real) # IledCTBUTEILHAS YACTh
1.0
str
CTpOKI/I B Python — OTO YHNOPpAAOYCHHBIC I10CIACAOBATCIIBHOCT CHMBOJIOB,

KOTOPBIC UCIIOJIB3YKOTC AJId TOTO, YTOOBI XPaHCHUTH TCKCTOBYIO I/IHCbOpMaI_II/IIO.




Jlia Toro, 4toObl CO3aTh CTPOKY HEOOXOIUMO HPHUCBOUTH MEPEMEHHON TEKCT,
ITOMECTHUB €ro JUO0 B OJMHAPHBIE, JINOO B IBOWHBIEC KaBBIYKH

S = 'spam'

B python cymiecTByIOT 3kpaHHUpPOBaHHBIC MTOCIICIOBATCIBHOCTH

\n [TepeBoa cTpoku

\a 3BOHOK

\b 3aboii

\f [lepeBox cTpaHUIIBI

\r BosBpar kapetku

\t ["opuzoHTaNBHAS TAOYISIIHS
\v BeprtukanbHast TaOyIsmus

\N{id} Unentuduxatop ID 6a3sr nanusix FOHMKOAA

\uhhhh 16-6uToBbIit cuMmBOa FOHUKOAA B 16-pHYHOM MpEACTaBICHUU
\Uhhhbh... | 32-6urtoBslii cumBos1 FOHKKO/A B 32-pUYHOM MPEICTABICHUH
\xhh 16-pudHOE 3HAUYCHHE CIMBOJIA

\ooo 8-puuHOE 3HAaUYCHHE CMBOJIA

\0 CumBou Null (He siBAsieTcss mprU3HAKOM KOHIIA CTPOKH)

MHorocrpoyHas cTpoka:

>>> ¢ = '"'"'s70 OoueHB O0OJIBIIAS
CTpPOKAa, MHOI'OCTPOYHEIA
6ok TekcrTa'''

>>> C

OTKIIFOYEHNE SKPAHUPOBAHUS

S = r'C:\newt.txt'

Konkarenamusi:
>>> S1 = 'hello'
>>> S2 = 'world'

>>> print (S1 + S2)
' hello world'

JybnupoBaHue CTPOKHU:

>>> print('ab' * 3)
ababab

JmHa cTpoku:




>>> len('spam')
4

JlocTyr o UHAEKCY:

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

ISI

>>> S[2]

!a!

>>> S [-2]

Ial

MeToasl CTPOK:

s.split(cumBoI) - pa3OneHe CTPOKH 110 Pa3IeIUTENIO.

s.find(str, [start],[end]) - morck moaCcTpoKHU B CTpOKe

s.startswith(str) - mpoBepsieT HauUMHACTCS JIX CTPOKA S C IIA0JIOHA Str
s.endswith(str) — mpoBepsieT 3akaHUNBACTCS JIM CTPOKA S I1a0JIOHOM Str
s.join(list) — oObeIUHACT 3JIEMEHTBI CITUCKA B CTPOKY C Pa3CIIUTEIICM S

s.capitalize() - mepeBOOMT TMEpBBIA CHMBOJI CTPOKH B BEPXHHUH pErHCTp, a BCE
OCTaJIbHbIE B HHXKHUM

s.lower() - mepeBOAMT CTPOKY B HIXKHUH PETUCTPY
s.format(*args, **kwargs) - popmaTrpoBaHie CTPOKH
s.rstrip([chars]) - ynanenue npoOenbHBIX CHMBOJIOB B KOHIIE CTPOKH

s.strip([chars]) - ynanenue mpoOeNbHBIX CHMBOJIOB B HaYaJie M B KOHIIE CTPOKH

list
Cruckn B Python - ynopsimodeHHble UW3MEHSIEMbIE —IOCIEIOBATEILHOCTH
00BEKTOB, KOTOPHIE UMEIOT MPOU3BOJILHBIH THII.

>>> J]ist ('comucok')
[ICI 'H', 'M', ICI, 'O', IKI]

4
>>> 5 = [] # I[ycTo¥M CIMCOK
>>> 1 = ['s', 'p', ['isok'], 2]
>>> 3
[]
>>> 1

['s', 'P', ['isok'], 2]

MeTobl CTIUCKA

list.append(x) Jlo6aBJisieT 3JIEMEHT B KOHEI] CITHCKA

list.extend(L) JlobaBJsieT Bce 2JEMEHTHI crcka L




list.insert(i, X) BcraBisieT Ha i-blif SJIEeMEHT X

Y,Z[aJISIGT HCpBBIﬁ OJICMCHT B CIIMCKC, I/IMGIOHIHﬁ 3HAa4YCHHUC

list.remove(x o
( ) X. FGHCpI/IpyeT HCKIOYCHHUEC, CCIIU JICMCHT HC HAUACH.

VY nanser i-blii 3JIEeMEHT M BO3BpaliaeT ero. Eciau nHmexc He
yKa3aH, TO yJalseTCs MOCIEAHUI JIIEMEHT

list.pop([i])

list.index(x, [start [, end]]) | Bo3BpamaeT uHIEKC TIEPBOTO IEMEHTA CO 3HAUCHUEM X

list.count(x) Bo3sBpariaer KoJIr4ecTBO 3JICMEHTOB CO 3HAUYCHUEM X

list.sort([key=dpynkuus]) | CopTupyeT COUCOK Ha OCHOBE (PYHKIIUU

list.reverse() Pa3BopaunBaeT CIiucok
list.copy() Komupyer crincox
list.clear() Ouwniraer CrucoK

MeTo/bl ciucKka U3MEHSIOT caM CITUCOK (B OTJIUYHUE OT CTPOK).

tuple
Tuple (kopTex) - HeM3MEHSIEMBIH CITHCOK.

Co3nanue Koprexa:

>>> a
>>> a
()
>>>
>>> a

()

>>>

>>> g = ('s', )

>>> a

('s',)

>>> g = 's',

>>> a

('s',)

>>> a = tuple('hello')
>>> a

(Ih', Ie', Il', Il', 'O'/)

tuple () # C mnomomei BCTPOEHHOM QYHKIMM tuple ()

() # C momMompn JMTEpaia KOPTEXa

)}
Il

Koptex noaaepkuBacT Bce H3MCHSIOIIME CITUCOK orneparuH list-a.

dict

Cnosapu B Python — 310 KOHTelHEp cofeprKalliuii MPOM3BOJBLHOE KOJIHYECTBO
nap KJIo4-3HauYeHHUe.

COS,Z[aHI/Ie cJIoBaps.



>>> d = {}
>>> d
{}
>>> d
>>> d
{'dict': 1, 'dict2': 2}

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

{'dictl': 1, 'dict2': 2}

>>> d

{'short': 'dict', 'long': 'dictionary'}
>>> d = dict ([ (1, 1), (2, 4)])

>>> d

{1: 1, 2: 4}

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

>>> d

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

>>> d = dict.fromkeys(['a', 'b'], 20)
>>> d

{'a': 20, 'b': 20}

MeTtonabl ciioBaps

dict.clear() - ounmaer cioBaps.
dict.copy() - Bo3BpamaeT KOO CIoBapsi.

classmethod dict.fromkeys(seq[, value]) - cozmaer cioBaph ¢ KirodaMu U3 Seq u
3HadyeHueM Value (o ymomyanuto None).

dict.get(key[, default]) - Bo3Bparaet 3HaueHue kiaroga (NONe Mo ymMoI4aHuio)
dict.items() - Bo3BpamaeT mapsl (K04, 3HAYCHHUE).

dict.keys() - Bo3BparaeT Bce KIHOUH.

dict.pop(key|, default]) - ynansier ko4 1 Bo3BpaIaeT 3Ha4eHUE.
dict.popitem() - uzBnekaer napy (KJIr04, 3HAYCHUE).

dict.setdefault(key[, default]) - Bo3BpamiaeT 3HaueHHe KiaO4a (€CIU HET, TO
CO3/1a€T U BO3BpaIaET).

dict.update([other]) - oGHOBIIsIET ClTOBAPE.

dict.values() - Bo3Bpaiaet Bce 3HaAUCHUS.

. set
MHoxecTBO B PythOn — 3T0 MHOKECTBO YHUKAJIBHBIX JJIEMEHTOB.

Co31aHre MHOYKECTBA.:

>>> a = set()
>>> g
set ()
>>> a = set('abbc')
>>> g
10



{'al, Ib'/ 'C'}

OHGDaHI/II/I HaJ MHOXCCTBAMH

len(s) - komu4ecTBO 2JIEMEHTOB B MHOYKECTBE.

X iN'S - HamUuue X B S.

set.isdisjoint(other) - uctuna, eciu Set u other HeT mepecekarONIUXCs FJIEMEHTOB.
set.issubset(other) nam set <= other - anemenTsI Set Bxoasr B Other.
set.issuperset(other) uiam set >= other - a;1emenTHI set BXoaiT B other.
set.union(other, other2) - o0beaMHEHE MHOKECTB.
set.intersection(other, other?2) - nepeceycnue.

set.difference(other, other2) — yaukanbHbIe 2JIeMEHTHI MHOXKeCTBa Other.
set.copy() - xomusl.

set.update(other, ...) - o0ObeUHEHNE.

set.intersection_update(other, ...) - mepeceuenue.
set.difference_update(other, ...) - BerunTanue.

set.add(elem) - noGaBiacHuUE dIeMEHTA.

set.remove(elem) - ynanenue snemMeHTa.

set.discard(elem) - ynansier a71eMeHT, €CJIi OH HaXOJUTCS B MHOYKECTBE.
set.pop() - u3BIEeKaET MEPBBIH AIEMEHT (PAHIOMHBIN).

set.clear() — ynanenue Bcex 371€MEHTOB.

None
None — auuero.
a = None

Wcnonb3yercs Tak ke, kak u null Bo MHOrMX JApyrux  si3bIKax
IIPOTPaMMHUPOBAHUS.

YroObl OmNpeneinTh SABISETCS JIM IepeMeHHas paBHas NONe HeoO0XoauMo
HWCIOJIL30BATh IS;

>>> a 1s None
True

1.1.5 JIJUHEUHBIE AJITOPUTMEI

Jlyis BBOJIa TaHHBIX B Python HeoOXxoauMo ucmmonb3oBaTh GyHKImo input().

>>> a = input /()

11



B pesynbTate nepemMeHHas «a» OyAeT CTPOKOM.

JIJis BBIBOJA JIaHHBIX Ha 3KpaH HEO0OXOIUMO HCITOJIb30BaTh (GyHkmus print(),
KOTOpasi MPUHUMACT HEOIPAaHUUYEHHOE KOJUYECTBO IIapaMeTPOB.

>>> print (‘hello world’)
hello world

1.2 OCHOBHBIE OITEPATOPBEI A3bIKA PYTHON

1.2.1 BETBJIEHHUE U OIIEPATOP BBIEOPA

Koncrpyknus if-elif-else - ocHoBHO# nHCTpy™MeHT BeTBIieHUs B Python.

if testl:
statel
elif test?2:
stateZ
else:

state3

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

true
Konctpykius ¢ HeckonbkuMu elif MoXkeT Cly>XUTh albTePHATUBOM KOHCTPYKIIUH
switch - case B qpyrux si3pIkax MpOrpaMMHPOBAHUS.

Omnepatop BbIOOpa

Omnepatop BbIOOpa SIBISIETCS albTEPHATUBOW TEPHAPHOMY OIEpPaTOpy B APYTHUX
A3BIKaX MPOrPaMMHUPOBAHUS.

A =B if C else E

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

12



1.2.2 TUKIUYECKHE AJITOPUTMBI

Omnepatop while
While - omuH W3 cambIX yHUBEpCambHBIX NHHUKIOB B Python. JlaHHBIA [HKIT

BBIIIOJIHACT KO/ B TCJIC HUKJIA O TCX ITOP, ITIOKA YCJIOBUC IIUKJIA HCTUHHO.

>>> 1 =7
>>> while 1 < 15:
print (i)

i=1+ 2

11
13

Omneparop for
[ukin for siBAsieTCS MEHee YHUBEPCAIbHBIM, HO OH Topa3fo ObicTpee nukia while.

DTOT IMKJI IPOXOAUTCS TI0 JIFOOOMY UTepUpyeMoMy 00beKkTy (Str mim list).

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

hheelllloo wwoorrlldd

. Oneparopsl break u continue
Omnepatop continue HaYMHAET CJIEIYIONIUN MPOXOJ MUK, HE JOXOMs J0 KOHIIA

TCEJIa IUKJIA.
>>> for 1 in 'hello world':
i1f 1 == 'o':
continue

print (i * 2, end="'")

hheellll wwrrlldd
Omneparop break HemeIeHHO OCcTaHABIMBACT LIUKIL.

>>> for 1 in 'hello world':
if 1 == 'o':
break
print (i)
Hell
Kon BHyTpH 6710Ka else BBIMOIHUTCS TOIBKO, €CIIN UK TIpepBaics 0€3 MOMOIIIH

break.

>>> for 1 in 'hello world':
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if 1 == 'c¢':
break
else:
print ('CumBosia ¢ B CTpoke HeT')

CuMBOJIa C B CTPpOKe HeT

. BioXeHHBIE [UKIIEI
CHTaKCHC BJIOKEHHBIX IIUKIIOB:

1 for mepemMeHHas 1in HNOCJIENOBATEJBEHOCTE:

2 for nepemMeHHas 1n HOCJIEHOBATEJBEHOCTE:
3 mercrBue (1)
4 mercTBue ()

MoXHO HMCIOJIB30BaTh JIFOOOW THI ITMKJIA B JAPYroMm THme Iukia. Hampumep —
UK for MOXKHO BJIOKUTH B ITMKJI While u Ha060poT.

1.3 ONTMCAHUE ®YHKIIUNU B A3BIKE PYTHON

1.3.1 CHHTAKCHC OITUCAHUA U LIOKYMEHTUPOBAHUE OYHKIUU

CymiecTByeT HECKOJIBKO MPaBUJI IPU co31anuu QpyHkui B Python.

— 0JIOK (PYHKIMH JODKSH HAUMHATBLCS ¢ KiroueBoro ciosa def, mocie koToporo
CJIeYIOT Ha3BaHUe (QYHKLIHUH U KPYTJIbIE CKOOKHU;

— JI00bIC apryMEHThI (PYHKIIUU TOJDKHBI HAXOUTHCS BHYTPH KPYTIIBIX CKOOOK;

— TOCIie CKOOOK C apryMEHTaMH WJIET JBOCTOUUE M C HOBOW CTPOKH C OTCTYIIOM
HaYMHACTCS TEJO (QYHKIIUH.

def function(a) :
print¢a)

Jlns BBI3OBa (PYHKIIMM HEOOXOJAMMO BBECTH MMs (DYHKIIMH M Jlajiee B CKOOKax
yKa3aTh apTyMEHTHI:

my function ("Hello")
Tak e (QyHKIHSI MOXET BO3BpallaTh Pe3yJIbTar:

def function (a):
return a

print (function('hello'))

st nokymMeHTUpoBaHus GYHKIIUN UCTIONB3YETCS CJICIYIOIUM CHHTAKCHC!

def function(a, b):
"""function(a, b) -> 1ist"""

MHOrocTpoyHoe JOKYMEHTUPOBAHHE COCTOUT M3 OJHOCTPOYHOW CTPOKHU
nokyMeHTauuu. Jlanee uzper mycrtas cTpoka. B KOHIlE Kak NpaBUIBHO YKa3bIBaeTCS
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nonpoOHoe onucaHue. llepBasi cTpoka MOMKET HAaXOJUTHCS Ha TOW K€ CTPOKE, TIe
HaXOJATCA OTKPBIBAIONIME KaBbIYKW, WJIM K€ Ha cleayromeid crpoke. OTCTynbl B
JOKYMEHTAIIMU JIOJDKHBI ObITh TAaKHE, KAKWE UMEIOT KaBBIYKU Ha TIEPBOM CTPOKE.

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)
if imag == 0.0 and real == 0.0: return complex zero

1.3.2 IAPAMETPbHI ®YHKIJUH

[Topsimok onucanusd
OYHKIMY MOTYT IPUHUMATH JIFO00E KOJIUYECTBO apTyMEHTOB.
>>> def funct(a, b, c):
return a + b + ¢
>>> funct (1, 2, 3) #a=1, b =2, ¢ = 3
6

Brauane ycraHaBIMBaKOTCS O0O0sA3aTENbHBIE apryMEHThI, Jajieeé apryMEHTHI,
MMEIOIINE 3HAYCHHUS 10 YMOJYaHUIO.

. 3HaYEHUS 110 YMOTIAHUIO
3HaYeHNs 10 YMOTYAHUIO CTABATCS MOCIE 003aTeNbHBIX APTYMEHTOB:

>>> def funct(a, b, c=2):
return a + b + c

. CBEpTOUYHBIE TAPAMETPEI

Ecnu HeoOxoaumo, 4YTOOBI (YHKIMS NpUHMMAlla TEPEMEHHOE KOJUYECTBO
MO3UIMOHHBIX apTyMEHTOB, TOT'/1a IEpe]] MIMEHEM CTaBUTCS *:

>>> def func(*args) :
return args

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

()
>>> func (1)
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(1,)
args B JaHHOM CJIy4ae - 3TO KOPTEX U3 NEepeJaHHbIX apryMeHTOB (yHKuuu. C
JaHHOW TIEPEMEHHOM MOKHO paboTaTh KaK ¢ KOPTEKEM.

Ecnun HCO6XOI[I/IMO, YTOOBI ®YHKHHH IMpuHuMajla IICPCMCHHOC KOJIHYCCTBO
HMMCHOBAHHBIX apTYMCHTOB, TOT' ld IICPCa MMCHCM CTAaBUTCA o

>>> def func (**kwargs) :
return kwargs

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

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

{'a': 'python'}
kwargs B JaHHOM ciIydae - 3TO CJIOBaph U3 MEPEAAHHBIX apryMEHTOB (DYHKIINH.
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2 BCTPOEHHBIE THUITIBI JJAHHBIX

B cocraBe s3pika PythOn uMeErOoTCS HEKOTOpPBIE CTaHIAPTHBIC THIIBI W CTPYKTYPHI
naHHbIX. Ha OCHOBE TakWMX THUIIOB M CTPYKTYpP BO3MOXHO CO3/IaHHE 0O0Jiee CIIOMKHBIX
KOHCTPYKIHH.

2.1 CTPOKH

B sseike Python crpoku sBISIOTCS HE CIOCOOHBIMM K MyTalliM OOBEKTaMH,
MPEAOCTABIIIOIIMMHU JIOCTYII B BUJIE ITOCJIEI0BATEIbHOCTH CUMBOJIOB.

CTpOKOBBIE KOHCTaHTBI MOT'YT OIPEAEIATHCS OAUHAPHBIMU WU JIBOWHBIMU KaBbIYKaMHU.
Jl7is SKpaHUPOBAHUS CIEIICUMBOJIOB HCIOJB3YETCSl OOpaTHBIN cienl, Kak u B sa3bike C.
JUis yaoOHOrOo COCTaBJI€HHS MHOTOCTPOYHBIX KOHCTAHT IPEAyCMOTPEHBI TPOWHBIE
KaBBIYKH.

>>> "some string"
"'some string'’
>>> 'some string'
"'some string'’
>>> """some
multiline
string
constant"""
"'some\nmultiline\nstring\nconstant'
>>> 'or like \
that \
without \
... new lines'
'or like that without new lines'

CkiienBaHrEe CTPOK MPOU3BOJIUTCS C TIOMOIIBIO OMeparopa «+», a pa3MHOKECHHE
OTIEPATOPOM «*

>>> "SOme" + n n + "Stril’lg"
'some string'
>>> "some " * 3 + "string"

'some some some string'

OTkiroueHne MEXaHW3Ma JKPaHUPOBAHMS TPOU3BOJIUTCS C TMOMOIIBI0 Tpedurca I
nepe onpeneseHueM CPOKH.

>>> r'C:\n\some\path'
"'C:\\n\\some\\path'

- Unpexcanus
JIOCTYI K KaXKIOMy CHMBOJIY MOKET OCYIIECTBISATHCS C IIOMOLIBIO HH/IEKCA.

>>> gtr = "Some strange string"
>>> str[3]
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r e r
Jlist momydyeHust (parMeHTa CTPOKHU MCHOJb3yeTcs oneparop cpesa. [lepBblit mapamerp

orepaTopa SBIISETCS HHAEKCOM Hauana (parMeHnrta, BTOpPOW mapaMeTp o0o3HaJaer
IpaBblif FPAHUYHBINA UHACKC, TPETUM B CBOIO OYEPE/Ib SABJISIETCS 11arOM Cpe3a.

>>> str = "Some strange string"
>>> str[5:12]

'strange'

>>> str[-8:-1]

'e strin'

>>> str[5:12:2]

'srne'’

B ciywae, xorna nepBblid IMapaMeTp HE yKas3aH, MHAEKC (0 cuuTaeTcs HadajioM Cpesa.
Kor Ja HC YKa3aH BTOpOfI mapamcCTp, rpadHU9YHbIM HHACKCOM ABJIACTCA AJIHMHA CTPOKH.
OTCyTCTBHE TPETHETO MMapaMeTpa MPUBOJINT K IPUHATHIO 11ara paBHOMY 1 cHUMBOULY.
>>> str = "Some strange string"
>>> str[2:]

'me strange string'
>>> str[:4]

'Some''
>>> str[::2]
'Sm tag tig'

Jlist onipesiesieHrs JIMHBI CTPOKHU Ucob3yeTcs GyHKius len():

>>> Jen ("Hello")
5

Konuposku

B 3 Bepcum s3pika B oTiMumMd oT 2, Tum Str xpanut manusie B Unicode. s
npeoOpa3oBaHusi TEKCTa B JIPYI'yI0 KOJMPOBKY WCIIOJB3YyeTCs MeEToa  encode,
napaMeTpOM KOTOpOFO ABIISICTCA I/I)ICHTI/I(i)I/IKaTOp HGHCBOﬁ KOI[I/IpOBKI/I. PC3YJ'IBT8,TOM
pabOThl TaKOro IMpeoOpa3oBaHMs SBIACTCS 3HaueHHWEe THMa DYytes, coxepikaiiee
SaKOJII/IpOBaHHBIC B HGHGBOﬁ KO)II/IpOBKe CHUMBOJIBI.

>>> "string".encode ('ascii')

b'string'

>>> "string".encode ('cpl251")

b'string'

>>> 'mpuBer'.encode ('cpl251")

b'\xef\xf0\xe8\xe2\xe5\x1r2"'

OOpatHoe TpeoOpa3oBaHUE MPOM3BOIUTCS TOCPEICTBOM BbI30oBa Merojaa decode Ha
0alTOBOM CTpOKE.

>>> b'\xef\xf0\xe8\xe2\xe5\xf2"'.decode ('cpl251")
'npuBeT’
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2.2 CITUCKH

B Python crimcku SIBISFOTCS H3MEHACMBIMU KOJUICKIIUSIMH ITPOU3BOJIBHBIX O0BEKTOB.

2.2.1 CITMCKOBBIE KOHCTAHTbBI, UHAEKCHMPOBAHHUE CITMCKOB U UX ITEPEBEOP,
[TPUHAZNENKHOCTD 3JIEMEHTA CITUCKY

COBI[&HI/IG CIIMCKOB BO3MOHO, KaK CTaTHYCCKH, TaK H JHHAMHWYCCKH. HpHMepOM
CTaTHU4YCCKOI'O CO34aHHsA CITMCKAa MOXCT ABJIATHCA HA3HAYCHUC HepeMeHHOﬁ CIIHICKOBOM
KOHCTAHTHI.

my list = [1,2,3,4,5]

CHHCKI/I TaK K€, KaK U CTPOKH HHACKCHPYIOTCA, HA4YMHaAA C 0 Tak xe BO3MOXXHO
HCIIOJIBb30BAHUC OTPpUIATCIbHBIX HHACKCOB IJIA YI[O6HOFO A0CTYyIla C KOHIIA CITMCKaA.

>>> my list[1]

2

>>>my list[-1]

5

B ClIydac yKa3aHHs MHACKCA BBIXOAAIICTO 34 'PaHUIBbI CIIMCKA, ITIOJIb30BATCIIb ITOJIYy4acT
OLIUOKY:

>>> my list[-10]

Traceback (most recent call last):

File '"<stdin>", line 1, in <module>
IndexError: 1list index out of range

[Tepebop CITUCKOB OCYIIECTBISIETCS C IIOMOIIBIO 1HKIa for:

>>> for elem in my 1ist:
print (elem)

N W N =

Y100kl MPOBEPHUTH MPUHAIICIKHOCTD JIEMEHTA CIIHUCKY MCIIOJIb3YETCS KOHCTPYKIHS IN:

>>> 2 in my 1list
True
>>> 7 in my list
False
>>> (0 in my 1ist
False
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2.2.2 JOBABJIEHUE/U3MEHEHUE /Y JAJIEHUE 9JIEMEHTA CITUCKA, CPE3bI

. JloOaBJIeHHE DJIEMEHTOB

Jlns no0GaBieHus dJIE€MEHTa B CIHCOK MOXET HCIOJIb30BaThCSd HECKOJIBKO METOJIOB.
Meton append ucronb3yercs 1t JoOaBICHHS 3JICMEHTA B KOHEIT!

>>> my list.append('hello')
>>> my list
(1, 2, 3, 4, 5, 'hello']

Metox extend mo3BoJIAET COEAUHATE CIIUCKH

>>> my list = [1,2,3,4,5]

>>> my list.extend(["some", "strange", "list"])
>>> my list

(1, 2, 3, 4, 5, 'some', 'strange', 'list']

MeTop insert BcTapisieT 3JAEMEHT B 3aJaHHYIO MO3HMIHIO. [IepBBIM apryMeHTOM METOI
insert npuarMaeT uHIekce BcraBku. C momompto insert(len(a), X) MoHO UMETUPOBATH

a.append(x).

>>> my list = [1,2,3,4,5]

>>> my list.insert (0, 100)

>>> my list

(100, 1, 2, 3, 4, 5]

>>> my list.insert (3, 'inserted')
>>> my list

(100, 1, 2, 'inserted', 3, 4, 5]

Tax >xe st m0OaBJIeHUSI DJIEMEHTOB B KOHEIl MJIM Hayajo CIHCKa MOXHO MCIOJIb30BaTh
omneparop + u +=.

>>> my list = [1,2,3,4,5]

>>> my 1list+=[6]

>>> my list

(1, 2, 3, 4, 5, 6]

>>> my list = my list + [7, 8]
>>> my list

[1/ 2/ 3/ 4/ 5/ 6/ 7/ 8]

>>> my list = [0] + my list
>>> my list

[O/ l/ 2/ 3/ 4/ 5/ 6/ 7/ 8]

CymiecTByeT BO3MOKHOCTh Pa3MHOKEHHUS AJIEMEHTOB CIIMCKAa MOCPEICTBOM OIepaluii
NN
u *=

>>> my list=[1,2,3,4,5]

>>> my list*=2

>>> my list

[l/ 2/ 3/ 4/ 5/ l/ 2/ 3/ 4/ 5]
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. FI3MeHEHHUE DIIEMEHTOB

I[JIH N3MCHCHUA 3JICMCHTA CIIMCKaA CJIICOYCT O6paHIaTI>CSI HCIIOCPCACTBCHHO K 3JICMCHTY
I10 €T0 NHIACKCY.

>>> my list = [1,2,3,4,5]
>>> my list[2] = 5

>>> my list

(1, 2, 5, 4, 5]

Tax ke cy1iecTByeT BO3MOKHOCTh 3aMEHBI (PparMeHTa CIuckKa:

>>> my list = [1,2,3,4,5]

>>> my list[1:4] = ['foo', 'bar']
>>> my list

[1, 'foo', 'bar', 5]

. VaneHue >JeMEHTOB

VY naneHue 3€MEHTOB U3 CIUCKA MO MHAEKCAM MPOU3BOAMUTCS C MOMOIIBIO BCTPOCHHON
¢byukuun del, aprymMeHTOM KOTOpOHW SIBISCTCS 3JEMEHT WM (ParMeHT 3JEMEHTOB
CITHCKA!

>>> my list = [1,2,3,4,5]
>>> del (my 1ist[1])

>>> my list

[1, 3, 4, 5]

>>> del (my 1ist[1:3])

>>> my list

[1, 5]

Tak xe YAAJICHUE MOXHO MPOU3BOAUTH C HCHOJB30BAHMEM METOJA [EMOVE,
APryMmCcHTOM KOTOPOI'O ABJIACTCA HGHGBOﬁ QJICMCHT. HpOI/ISBOI[I/ITCH YAAJIICHHUC IICPBOI'O
BCTPEUYCHHOI'O 3JIECMEHTA CO 3HAYECHHUEM, COOTBCTCTBYOIIIUM apryMCHTY.

>>> my list = [1,2,3,4,5]
>>> my list.remove (2)

>>> my list

[1, 3, 4, 5]

CylmiecTByeT BO3MOXHOCTh yIaJICHUs I-TOro 3JIeMeHTa MEeToaoM Pop. B ciyuae, eciu
MHJIEKC HE YKa3aH, yIaJIAeTCs MOCIEIHUMN DJIEMEHT:

>>> my list = [1,2,3,4,5]
>>> my list.pop ()

5

>>> my list

[1, 2, 3, 4]

>>> my list.pop(2)

3

>>> my list

(1, 2, 4]
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[IoTHOCTBIO OYHMCTUTH CIMCOK BO3MOYKHO C IIOMOIIIBKO METOJA clear:

>>> my list = [1,2,3,4,5]
>>> my list.clear ()

>>> my list

[]

2.2.3 KOHCTPYKTOPLI CITMCKOB, BJIOXKEHHBIE CITUCKH

C momonipio KoHCTpyKTOpa liSt cylecTByeT BO3MOXKHOCTh CO3/IaHUS MyCTOTO CITHCKA
WIA TpeoOpa3oBaHWE TMEPEYNCIUMOrO THMA B CHHCOK. Jlms co3maHus —crmcka
MOCIICIOBATEIBHBIX YHCEJ, HAIPUMEpP, MOXKHO HCIIOJIh30BaTh (PYHKIIMIO TEHEpaTop
range, mpeoOpa3oBaB pe3y/IbTaT e¢ paboThl B CIIKCOK ¢ ToMoIbio list() :

>>> 11ist ()
[]

>>> ]ist (range (10))

[0/ l/ 2/ 3/ 4/ 5/ 6-/ 7/ 8/ 9]
I[J'DI ANHAMHUYCCKOI'0O CO3JaHHA CIIMCKa MOXKET HCIIOJIB30BATHCA TAK HA3BIBACMBIC ||St
comprehensions. [lns co3maHus CHCKAa TaKKMM 00pa3oM HEOOXOAMMO HCIOJIb30BATh
ITUKJI for 10 HCKOTOPOMY IICPCUHHUCIINMOMY THUITY BJIOKECHHEIN B KBaApPaTHLIC CKO6KI/I. B
JaHHOM ClTydae Ha KaXJIOoM 3JieMeHTe 3 fange(5) mpou3BoIuTCsl pa3MHOKEHUE CTPOKH
«hy :

>>> ["h"*i for i in range(5) ]

[rr, 'h', 'hh', 'hhh', 'hhhh']
CHI/ICKI/I MOFyT NMCTb ypOBeHB BJIIOKCHHOCTMU. TaK OOIHWH CIIMCOK CHOCO6€H BBICTyTIaTB
AJICMCHTOM I[perFO. HqueM ypOBeHI) BJIOKCHHOCTU MOXKCT 6I>ITI> CKOJIb erI[HO
OOJIBILINM.

>>> [['h'],1]

[['h'], 1]

>>> [[[[1], 2], 3], 4]

(rrriyr, 21, 31, 41

>>> [[rrrrrrery, 2, 31, 41, 51,61,71,81,9]1

rrerecrrcry, 21, 31, 41, 51, 61, 717, 81, 9]
Tak xe AUHAMHUYCCKOC CO3JaHHUC CIIMCKOB IMOAACPKHMBACT HCIIOJIBb30BAHUC ypOBHefI
BJIOKEHHOCTHU.

>>> [[i*j for 1 in range(3)] for j in range (2)]

(re, o, 01, [0, 1, 2]]
I[J'IH I[OCTyrIa K BHeMeHTy BJIOKCHHOI'O CIIMCKa MOXCET HCITOJIB30BATHCA
nocJjeaoBaTeabHasi MHACKC AL .

>>> my list = [[1,2],'hello’]

>>> my 1ist[0][1]
2
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B mnpormecce IUHAMHYECKOTO CO3JaHHMS CIHCKA MOXET HPUMEHSITHCS YCIOBHBIM
orepatop if. B mpaBoii yactu 1 GUIBTPAIIAN JIEMEHTOB!

>>> [x for x in range (10) if x % 2 == 0]
(o, 2, 4, 6, 8]

B neBoii yactu 1711 0TOOpaKE€HUS 3JIEMEHTOB!

>>> [x if x & 2 ==0 else 'w' for x in range(10) ]
[0/ 'W'/ 2/ 'W'/ 4/ 'W'/ 6/ 'W'/ 8/ 'W']

2.3 TIPOYHUE CTPYKTYPbBI JAHHBIX

Python kak u MHOXECTBO COBPEMEHHBIX SI3BIKOB MPOTPAMMHUPOBAHKS UMEET B CBOEM

PaCIOPSHKEHUH CTaHAAPTHBIE CTPYKTYPBI JAHHBIX, TAKME KAK MHOYKECTBA, CJIOBApU U
KOPTEKHU.

2.3.1 MHO>XECTBA

[Ton mHOXkecTBamMu B Python monmmaercss 0OBEKT-KOHTEHHEp Kiacca Set, KOTOpbIit

COACPIKUT YHHUKAJIBHBIC 3JICMCHTBI B HCYHOPAJOUYCHHOM BHIC. OOBEKThl MHOKECTBA
JOJIDKHBI OBITH HEU3MEHSIEMBIMH.

- Cosnanue

KoHcTpyKkTOp MO3BOJISET CO3/1aBaTh KaK MyCTOE MHOXECTBO 0€3 yKa3aHUs [apaMeTpoB,
TaK 1 MpeoOpa3oBbIBATH JPYrUe NEPEUUCIUMBbIE THUIIbI K TUITY SEt:

>>> set ()
set ()
>>> set((7,2,1,1,6,5,7,7])
{1, 2, 5, 6, 7}
>>> Set(['h'/ 'g'/ Ij 7, Igl])
{'h', 'j', 'g"}
>>> set ('some string')
{'g'/ 'S'/ r 7, 'm', 'O'/ 'i', 't'/ 'I’l', 'r', Iel}
CrnoBapu, Kak U MHOKecTBa B Python mmeroT B CBOeM CTPOKOBOM IMPEACTABICHHH

cumBOJIBI «{» 1 «}». Ho co3aaTh TakuM 00pa3oM IycToe MHOXKECTBO, B OTJIMYUH OT HE
MyCTOTO, HE MOIYYUTCS

>>> type ({})

<class 'dict'>

>>> my set = {(1,2,3,4,4}
>>> my set

{1, 2, 3, 4}

>>> type (my set)

<class 'set'>

Tak JKC, KaK M CIIMCKH, CYHCCTBYCT BO3MOXHOCTbL IWHAMHWYCCKOIO CO3AaHUA
MHOKECCTBA, C IOMOIIBIO CIICIIMAJIBHOI'O CUHTaKCHCA.
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>>> { x for x in 'aabbc'}
{IaI, ICI, Ibl}

Jliis noGaBiIeHHSI 3JIEMEHTa BO MHOXKECTBO HcToib3yeTcs meto add(elem):

>>> my set = {'a', 'b', 'c'}
>>> my set.add('e')

>>> my set

{IaI, ICI, IbI, Iel}

>>> my set.add('a')

>>> my set

{IaI, ICI, IbI, Iel}

Js ynanenus merox discard(elem):

>>> my set = set('abcde')
>>> my set

{ICI, IbI, IaI, IdI, Iel}
>>> my set.discard('a')
>>> my set

{ICI, IbI, IdI, Iel}

Onepanuu

Han MHOXXecTBaMH BO3MOXHO BBHITIOJTHEHUE psijia ONEpannii, TAKMX KaK NepeceucHue,
>
BBIYUCIICHHE Pa3HULBI Apyrue. OO0beAMHEHUEe HECKOJIBKUX MHOXECTBO MPOU3BOIAUTCS
dyHKIHEH UNION UM OTIEPATOPOM «|»:
>>> {rar, 'b', 'c'}.union({'a','d','e'})
{'a'/ 'C", 'd'/ 'b'/ Yef}
>>> {rar, 'b', 'C'} | {'a','d','e'}
{'a'/ 'C", 'd'/ 'b'/ Yef}
[Tepeceuenue Beramcisiercs pyHkmuei intersection wmm onepaTopoM «&y:
>>> {'a', 'b', 'c'}.intersection({'a','d','e'})
{'a'}
>>> {'a', 'b', 'c'} & {'a','d','e'}
{'a'}
Pasuuna Berancisiercs ¢pynkuueii difference wim oneparopom «-»:

>>> {'aq', 'b', 'c'}.difference({'a','d','e'})

{'c', 'b'}
>>> {IaI, Ib'/ Icl} — {IaI,IdI,IeI}
{'c', 'b'}

Kunacc frozenset

B oramumm ot 0OBIYHOTO MHOXKECTBAa Set, COCTOSHHE OO0BEKTa 3aMOPOKCHHOTO
MHOecTBa forzenset He MokeT ObITH H3MEHEHO:
>>> frozen = frozenset ('abcde')

>>> frozen
frozenset ({'c', 'b', 'a', 'd', 'e'})
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>>> frozen.add('ft')
Traceback (most recent call last):
File "<pyshell#99>", line 1, in <module>
frozen.add('ft")
AttributeError: 'frozenset' object has no attribute 'add'
>>> frozen.discard('a')
Traceback (most recent call last):
File "<pyshell#100>", line 1, in <module>
frozen.discard('a')
AttributeError: 'frozenset' object has no attribute 'discard'

Tem He MeHee MojAep)KKa OCTAIBHBIX OIEpanuidi Haj, MHOXKECTBAMH OOecredyeHa B
IIOJIHOW Mepe:

>>> frozenset ('abcd') - frozenset ('ab')
frozenset ({'d', 'c'})

>>> frozenset ('abcd') - set('ab')
frozenset ({'d', 'c'})

>>> set('abcd') & frozenset('ab')

{rar, 'b'}

2.3.2 CJIOBAPH

CnoBapp B s3bike Python mnpeacraBisioT co0oOl KOJUICKIUIO HEYIMOPSIOYEHHBIX
AJIEMEHTOB JIOCTYIHBIX M0 KIIIOUY.

- Cosnanue

JUtst  co3maHus CiOBaps MOXKET TPHMEHSATHCS HECKOIBKO Pa3IWYHBIX TIOIXOJOB.
CraThyeckoe CO3/IaHHUE CIIOBaps BBITIOJNIHICTCS TIOCPEICTBOM YKa3aHUS 3HAYCHHM
MEXy OTKPBIBAIOIIEHCS W 3aKpbIBalomieiicss ¢urypHoi ckoOkoit B dopmare
«KJTFOY.3HaUeHHEe». Tak K€ MOXKET WCIOIb30BaThCsl KOHCTPYKTOP, TPUHHMAIOITHI
KOJUICKITHIO KOpTexel hopMaToM «(KITH0Y, 3SHAUCHHE)».

>>> {1}

{}

>>> dict ()

{}

>>> {'name': 'jack', 'age': '25'"}

{ '"name': 'jack', 'age': '25'}

>>> dict ([ ("'name', 'jack'), ('age',25)])
{ "'name': 'jack', 'age': 25}

Tak ke BO3MOKHO CO3/1aHUC CJIOBAps MO KIIrOYaM:

>>> dict.fromkeys ([ 'name', 'age'])

{ "'name': None, 'age': None}

>>> dict.fromkeys ([ 'name', 'age'], 'unresolved')
{ 'name': 'unresolved', 'age': 'unresolved'}
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I[I/IHaMI/I‘IeCKOG CO3JaHUEC TIIPOU3BOAUTCA IIOCPCACTBOM CHHTAKCHCa CXOXKEro C
CHHTAaKCHMCOM JUHAMHNUYCCKOI'O CO34aHHA CIIMCKOB. OTtnanume 3aKiI04yaeTcs B TOM, 4YTO B
Ka4qCCTBC BO3BPAIIACMOTI'0 3HAUCHUA HCO6XO,ZIHMO YKa3bIBATh KIIFOY U 3HAYCHUC.

>>> {'key' + str(i): i for i in range(5)}
{'keyO': 0, 'keyl': 1, 'key2': 2, 'key3': 3, 'key4': 4}

Onepanuu

HonyquHe 3HAUYCHUA IMPOU3BOAUTCA II0 KITIOYY. B ClIy4dac C€CJIM CJI0Bapb HC COACPIKHUT
YKAa3aHHOT'O KJIFOYad BO3BPAIIACTCA omroKa.

>>> my dict]['address']
Traceback (most recent call last):
File "<pyshell#5>", line 1, in <module>
my dict['address']
KeyError: 'address'

JlobGaBieHHE 3JIEMEHTA, a TAKXKEe OOHOBIEHHUE YXKE CYIIECTBYIOLIErO IPOU3BOIUTCS C
MOMOUIbIO OOpALLEHUS O KIIOYY:

>>> my dict['address'] = 'some city of some country'
>>> my dict['address']
'some city of some country'

>>> my dict['name'] = 'ray'
>>> my dict
{ '"name': 'ray', 'age': 25, 'address': 'some city of some

country'}

Jlis mosydeHHs KOJUISKIMHM KIIFouel HCHoab3yercs (yHkmus Keys, Koyuiekuuu
3HaYeHui — vValues, KoJuIeKuu 2JIeMEHTOB — items.

>>> my dict = {'name': 'jack', 'age': 25}
>>> my dict.keys()

dict keys(['name', 'age'])

>>> my dict.values/()

dict values (['jack', 25])

>>> my dict.items ()

dict items ([ ('name', 'jack'), ('age', 25)])

2.3.3 KOPTEXHU

KopTtex npeacrasiser co00il HEU3MEHIEMYIO KOJIJIEKIIMIO 3JIEMEHTOB I10 TUITY CITUCOK.

HpeI/IMYHIeCTBOM II0 CpaBHCHHUIKO CO CIIMCKOM MOXHO CYHTAaTb BO3MOXHOCTDH
HCIIOJB30BaHUA B KAUECTBC KJIIIOYa CJIOBaps, OJOJIEMCHTA MHOXCCTBA. Tak xe
AOIIOJIHUTCIIBHBIM  IIPCUMYIICCTBOM  ABJISICTCA MEHBIIINM pa3Mmcep, 3aHHMAaCeMbIi B
namMsTHu.
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. Cosnanue

COBI[&TB KOPTCK MOKHO C IIOMOHIIBIO KOHCTPYKTOpPA HWJIN HCIIOJIb3YyA CHCHH&HLHBII?I
CHUHTAKCHUC ONPECACICHUS KOPTCXKa.

>>> tuple ()

()

>>> tuple([1,2,3])
(1, 2, 3)

>>> ()

()

>>> (1,2,3,)

(1, 2, 3)
JIns co3maHusl KOpPTEXka, COJEpIKaIllero OJWH JJEMEHT, 00s3aTeIbHO HEOO0XOIUMO
YKa3bIBaTh 3alsITyI0 TOCJE yKa3aHUs »jieMeHTa. /lenmo B TOM, 4TO CKOOKH B cliydae
OJIMHOYHOT'0 3JIEMEHTA OIPESIISIOTCS KaK onepaIys B3ITHS B CKOOKH.

>>> (1)

1

>>> (1,)

(1,)
Koprtexu mnoaiepxuBarOT BCe OMNEpallid HaJl CIUCKaMHM, KOTOpbIE HE MEHAIT caM
CIIHCOK.

CYIHCCTByeT BO3MOXHOCTH npo3paquro BO3BpaH_[CHI/ISI MHO>XCCTBCHHOI'O pe3yanaTa
13 PYHKIMH, a TAKKE BO3MOXKHOCTh OTOOpaKEHUSI KOPTEKa Ha IEPEMEHHBIE !
>>> def func(a, b):

return b, a

>>> func (1, 2)

(2, 1)

>>> first, second = func(1l, 2)
>>> first

>>> second
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3 ObbEKTHO-OPUEHTUPOBAHHOE ITPOTPAMMUWPOBAHHUE
B PYTHON

3.1 OCHOBBI OOII

3.1.1 IIOHATHA KJTACCA, OBBEKTA, ATPUBYTA, METO/ZIA

OO0bexkTHO-OpHeHTHpOoBaHHOe TmporpammupoBanre (OOIl) — mapaaurma
MIPOTPaAaMMHUPOBAHUS, B KOTOPOH OCHOBHBIMH TOHSATHUSIMU SIBJISIOTCS OOBEKTHI M KIIACCHI.
Knacc — 310 omnucanue yctpoiicTBa 00BEKTOB. OOBEKT — 3TO SK3EMIUISP Kiacca.

Hanpuwmep, str — ato kiacc, a «hello world» — 3to 00BexT.

Knacc moxer umeTh nepeMeHHble (reoMeTpudeckas purypa MoxeT UMETh 1IBET,
LIMPHHY, BBICOTY). DTH MEPEMEHHbIE HA3bIBAIOTCA aTpuOyTaMu. Tak e KJIacchl MOTYT
UMETh METOAbl. MeTo/bl — 3TO PYHKIMH, KOTOPbIE MPUHAIJIEKAT KIACCY WIH OOBEKTY
U CIIyXaT JJIsl U3BMEHEHUsI COCTOSIHUS 00bEKTa WU AJIs MOJIy4YeHUs JaHHbIX. [Ipumepom
METO0/1a, MOXKET MOCTY>KUTh MOITYYEHUE TUIONIaJAN T€OMETPUUYECKON (DPUTYPBI.

B python Bcé siBsiercst oobektamu (int, str, set, function u t.1.).

3.1.2 HACJIEJOBAHHUE, UHKAIICYJIALUUA, [IOJIMMOP®U3M

. Hacnenosanue

HacnenoBanve — 3TO BO3MOXXHOCTh OAHOMY KJacCcy (IOYEpHEMY) MOJIYYHTb
aTpuOyThl U METOJIbl APYroro (POAUTENBCKOI0) Kiacca, MPUYEM HEKOTOphIe M3 HUX
MOTYT ObITh 3aMeHeHbl. HacienoBanue MOXXeT ObITh MCIOJIB30BAHO KaK MEXAHU3M JJIs
ITOBTOPHOT'O HCIIOJIb30BaHUsl KoJa. C IMOMOIIBIO HACIEIOBAaHHUS MOXHO HE3aBHCHMO
paciupsTh IPOrPaMMHOI0 00ECIICUEHUS Yepe3 OTKPBITHIE KJIACChl U UHTEP(ENCHI.

[Ipumep HaciemoBaHMs: 0a30BBIM KJIacC — «COTPYAHUK MPEINPHUATUS, KIACCHI
HACJICTHUKU — «MEHEKEP», «BOIUTEIbY, «yOopmmk». JlaHHbIE KiacChl OOBEIUHSIET
CITOCOOHOCTH «BBIMOJHATH PA0OTY» U KaXIbIM U3 HUX UMEET «IOJKHOCTDY.

- HKancyasus

WNHKancynsanus — 3T0 CHEeUHUATbHBIA MEXaHU3M, KOTOPBIHA IMO3BOJISIET 3aIUTUTh
JAHHBIE W KOJ OT BHEIIHEr0 BO3ACUCTBUA (MYTEM HACIEAOBAaHUS WIM JOCTYyIa
HETIOCPEJICTBEHHO K aTpuOyTam).

ATpuOyTHl M METOJbl BHYTpPH OOBEKTa MOTYT OBITh 3alIMIICHHBIMHU (private).
JloCcTyn K 3alluIIeHHBIM JaHHBIM HMMEET JIMIIb O0BeKT obnamaroumii umu. Takum
o0pa3oM, 3allUIICHHbIE JaHHbIE CKPBITHI JUIA TEX 4YacTe MpPOrpaMMbl, KOTOpHIE

CYILECTBYIOT BHE OOBEKTA.
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Tak >xe naHHbIe MOTYT OBITH OTKPBITHIMH. JlocTynm K TakuM JaHHBIM OyayT
OTKPBITHI JUIS IPYTHUX 4YacTeil mporpamMmbl. YacTo OTKPBHITHIE JAaHHBIE HCIONb3YIOTCS
L TOTO, YTOOBI CIeNaTh BO3MOXKHBIM KOHTPOJHUPYEMBIH JOCTYN K NPUBATHBIM
aTpubyTaM WM METoJIaM OOBEKTa.

[Tonumoppusm

[Tonmumopdu3m — 3TO MEXaHU3M, KOTOPBIM Ja€T BO3MOKHOCTb OJTHO M TO K€ MM
METOJ]a HWCIOJB30BaTh JUIsl pEIICHWs TEXHWYECKHM pa3HbIXx 3amad. llembio
nomumopduszma, npumenurensHo k OOIl, sBisieTcs HUCMoONb30BaHHE OAHOTO WMEHU
MeTola Ui 3aJaHusl pazHoro mnoBeneHus. Hampumep, B s3pike Cu, B KOTOpOM
nonmuMoppu3M peann3oBaH ciabo, IS TOMCKA aOCOJIIOTHOW BEJIWYMHBI 4HCIIA
CYILIECTBYIOT TpH paznuunbie pyHKuu: abs(), labs() u fabs().

3.2 OIIMCAHHUE KJIACCOB B PYTHON

3.2.1 CHHTAKCHUC OIIMCAHUA U HACJIEJOBAHUE K/JTIACCOB

Co3ganue kitaccoB B python

>>> # I[lpmMep HOpoCcTeymero KJacca, KOTOPEM HUYEI'O HEe IeJIaeT

class A:
500 pass
>>> a = A()# cosmaHme sK3eMIIIpa kjgacca A
>>> b = A()
>>> a.arg = 2 # y sKBeMIyiIpa a HOSBWICS aTpubyT arg, PAaBHBDL 1
>>> b.arg = 3 # y skzemmisapa b - artpubyT arg, PaBHEIM 2
>>> print (a.arg)
2
>>> print (b.arg)
3

>>> ¢ = A()
>>> print(c.arg) # y 5kKk3eMmIysgpa C HET arg
Traceback (most recent call last):

File '"<stdin>", line 1, in <module>
AttributeError: 'A' object has no attribute 'arg'
>>> class B:

arg = 'hello'

def g(self):
return self.arg
>>> b = B()
>>> b.g /()
'hello'
>>> B.g (b)
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'hello'

>>> b.arg = 'bye'
>>> b.g()

Ibye I

HacnenoBanue kiaccos B python

I‘ITO6I>I caciaTh Ki1aCcC HACJICAHUKOM JPYTroro Kjacca H€06XOI[I/IMO I1I0CJIC UMCHUA

KJIaCCa YKa3aTb UMA POJUTCIILCKOI'O KJIaCCa B CKO6K3.X:
>>> class CustomDict (dict) :
def get (self, key, default = 0):
return super (CustomDict) .get (self, key, default)

B nanHoM mnpumepe mepeomnpenensercss MeTojJ 0a3oBoro kiacca. Temnepb
3HA4YCHUC II0 YMOJYAHHIO Y HCTO 0, d HC None. HJI}I BbI3OBaA METOAA 6a3030r0 KJ1acca
ucnosb3yercs GpyHkiusa super(), B KOTOPYIO IepeaaeTcs: pOIUTEILCKUI KiTacc.

Wukancynsius B python

B Python unkancymauus peaiv3oBaHa JIMIIb HA YPOBHE COTJIALICHUS MEXKIY
IPOrpaMMHUCTaMH O TOM, KaKHe aTpUOyThbl U METObI SBIISAIOTCA ITyOJIMYHBIM, a KAKHE —
3alUIIeHHbIMU. i1 Toro, 4ToObl cenaTh aTpuOyT WM METOJ 3allUIIEHHBIM
HE00X0AMMO J00aBUTh K €ro MMEHU MNOoJ4YepKuBaHuEe (aTpuOyT OyJeT NOCTYNeH MO
HMCHH ).

class A:

def private (self):
print ("Bampaneruen: meTon!")

>>> g = A()
>>> a. private()
Banpme HHers MeTorn !

ECJ’II/I HGO6XOI[HMO cA€J1aTb HEBO3MOXHBIM ,Z[OCTyrI 10 UMC€HHU, TO H606XOI[I/IMO
KCMOJIb30BaTh JBOMHOE MOAYEPKUBAHHUE.
>>> class B:

def  private(self):
print ("Bampaneruen: meTon!!")

>>> b = B()
>>> b. private()
Traceback (most recent call last):
File '"<stdin>", line 1, in <module>
AttributeError: 'B' object has no attribute ' private'
OnHako JaHHBIA METOJI HE JaeT TMOJIHOIEHHOW 3amluThl. ATpUOYT oOcCTaércs
noctynabiM umeHn _HMwmsiKnacca  MmsAtpuOyra.

>>> b. B private()
BanmmeHHER MeTon !
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[MTorumopdusm B python

[Mpumepom nonumopduzma B Python MokeT MoCIyKUTh CIIOKEHHE OOBEKTOB.
Hanpumep crioxeHre yucen u CTPOK:

>>> 2 + 2

4

S>> "on L onon
1001

3.2.2 KOHCTPYKTOP KJIACCA

B OonpmMHCTBE SA3BIKOB IMPOrPAaMMUPOBAHMS CYIIECTBYET HEKHH METOx,
KOTOpPBIM BBI3BIBAETCA MPU CO3MaHUU OO0BEKTa. Takol METOJ HMEeT Ha3BaHUE
«KOHCTPYKTOp Kiiaccay. B Python on umeer umst __init__.

WithInit:
___1init (self, firstname, surname) :
self.firstname firstname
self.surname surname

with init WithInit ("Bob","Ok")

(with init.firstname, with init.surname)

Ha skpan BeiBegeTcst «Bob Oky.

3.2.3 CIIELLMAJIbHBIE ®YHKIIMU KJIACCA

Kax b1l Kj1acC UMEET CKPBITHIE METOBI:

__new__(cls[, ...]) - ynpaBnseT co3manueM 3K3eMIuIgpa. B kadecTBe 00s13aTEIBHOIO
apryMeHTa MPUHUMACT KJIACC M BO3BpaAIaeT OOBEKT IS MOCIEAYIONMEH ero nepeaaqn
Meroay _ init .

__init__(selff, ...]) - koncTpykTOD.
__del__(self) - BeI3bIBacTCS COOpIIMIKOM MycOpa IIpU yIaJICHUH 00BEKTA.

__repr__(self) - wucnone3yercss QyHKIMeH repr; Bo3BpaiiaeT "Cwipbie" TaHHBIC,
MCIIOJIb3YIOIMECS AJI1 BHYTPEHHET O IIPeICTaBIeHHs] OOBEKTOB B python.

__str__(self) - Bo3BparaeT cTpokoBOE IpecTaBICHHE 00BEKTA.
__bytes  (self) - Be3biBacTCst mi1st mpeoOpa3oBaHus K OaiiTam.

__format__ (self, format_spec) - Bei3biBacTcs pynkuumeri format u meromom format y
CTPOK.

__It_ (self, other) - x <y BebIBacT X.__It__(y).
__le__(self, other) - x <y BeBIBact X.__le__ (y).
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__eq__(self, other) - a==b Be3siBact a.__eq__(b).
__ne__(self, other) - a != b Be3eiBacr a.__ne_ (b)
__gt_ (self, other) - a > b Be3eiBacT a.__ gt (b).
__ge_ (self, other) - a> b BewBacT X.__ge_ (b).
__hash__(self) - Bo3Bpamaet xa11-cymmy o0beKTa.

__bool__(self) - BeBwIBacTcs mis mpeodpazoBanms B bool. Ecaum stor Merom He
omnpeaenéH, To BhI3biBacTCs MeTo _ len  (0OBbeKThI ¢ HEHYJIEBOM JUIMHHOM, SIBIISIOTCS
UCTUHHBIMH).

__getattr__ (self, name) - BeI3bIBaeTCs, KOrja aTpuOyT 3K3eMIUIsApa Kilacca He HalJIeH B
OOBIYHBIX MECTaX (HAIPUMED, Y FK3EMILIIpa HET METO/1a C TAKUM Ha3BAHUEM).

__setattr__(self, name, value) - Haznauenue atpuoOyTa.

__delattr__(self, name) - ynanenue arpubyra.

__call__(selff, args...]) - BbI30B 3K3eMIUIsIpa KiIacca Kak (GyHKITUH.

__len__(self) — Bo3BpaimaeT mmmHy 00BbeKTa.

__getitem__ (self, key) - noctym o uHAEKCY (MM KITIOUY).

__setitem__ (self, key, value) - Ha3HadeHue 371eMEHTA 110 UHICKCY.

__delitem__ (self, key) - ynanser sneMeHT 110 HHICKCY.

__iter__(self) - Bo3Bparraer ureparop.

__reversed__ (self) - ureparop u3 351eMEHTOB, KOTOPBIE CIICAYIOT B 0OpATHOM MOPSIIKE.

__contains__ (self, item) - mpoBepka Ha IPUHAUICIKHOCTD IEMEHTa KOHTCHHEPY.

3.3 OBPABOTKA UCKJIIOUEHHWH

3.3.1 POJIb UCKJIIDYEHUH B OBPABOTKE OILLIMBOK

OOpaboTKka HCKIIOYUTENbHBIX CHUTyallud — 3TO MEXaHW3M  S3bIKOB
NPOrpaMMHUPOBAHUSA, KOTOPBIA CIYXKUT JJii ONUCAaHUS TOro Kak pearupoBaTh
nporpaMMe Ha OIIMOKH M Ha JPYTHe MpoOIEeMBbI, KOTOPHIE MOTYT BO3HUKHYTH BO BpEMsI
BBITIOJTHEHUSI IPOTPaMMBI.

[T1r0ChI TIpY UCTIOJIB30BAaHUN HMCKITFOYCHHH OCOOCHHO CHIIBHO TPOSBIISIOTCS TIPH
pa3paboTke OMOTMOTEK M MPOTPAMMHBIX KOMIIOHEHTOB, KOTOPHIE OPUEHTHPOBAHBI Ha
MacCOBO€ HCIOIb30BaHUEe. B Takux ciydasx mMporpaMMHUCT CKOPEE BCETO HE 3HAET, KaK
MMEHHO JIOJDKHA 0O0pabaThIBaThCAd HCKIIOUMTEIbHAS CHUTyanus. B Takux ciydasx
JI0OCTaTOYHO CO37JaTh HCKIIOYEHHE, a 00pabOTUYMK HEOoOXOoAMMO OYIeT peann3oBaTh
MOJIb30BaTENI0 OMONMMOTEeKH. Bo3MOXkHas albTepHATHBA MCKIIOYEHUSM B JIaHHOM
cllydae — BO3BpaT KOAOB OIIMOOK, KOTOpbIE HEOOXOAMMO TMepeaaBaTh IO ILIETOYKe
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MEXAY Pa3IuYHbIMU YPOBHSIMHU MIPOTrPAMMBI, [I0Ka OHU HE JOUAYT 10 MecTa 00pabOTKH.
JlaHHBIN TTOAXO]] 3arPOMOXKIAET KOJ U PE3KO CHUXKAET €r0 YUTAEMOCTb.

3.3.2 OTIEPATOP OBPABOTKHW UCKJ/IIOYEHUM TRY/EXCEPT

[Ipy BO3HMKHOBEHHMM HCKIIIOYEHHH Tporpamma mpepbiBaercs. Jjis TOro 4toObl
oOpaboTarh uckimtodeHuss B Python ecTb KoHcTpykums try..except, KoTopas HMeEET
CIEAYIOLIEE ONPENEIICHUE:

try:
MHCTPDY KL

except [Tun MCKIIIOYEHMUA] :
MHCTPDY KL

Koz, B KOTOpOM €CTh BEpOSTHOCTh BO3SHUKHOBAHMS MCKIIFOUEHH, TOMEIIAETCS B
0siok try. Ecnu B 3TOM KOJie TeHEepUpyeTCsl UCKII0UeHHEe, To paboTa kojaa B OJOKe try
OCTaHaBJIMBAETCs, U BHINIOJIHEHUE HAUMHAETCA B OJIOKe except.

[Tocine KIIOYEBOro cjaoBa except MOXKHO yKa3aTh, KaKOe HCKIIOUCHHE OyIeT
obpabarsiBaThes (DataError, VValueError).

try:
value = int (input ("BBegure umcmao: "))
print ("Umcmo:", value)

except:

print ("llpeobpasoBaHme npouuio c ommbror ")
print ("BaBepmenme nporpamMMer’)

Eciu BBecTr «helloy, To BeIMONHUTCS KOJT B OJI0KEe €XCept M Ha SKpaH BBIBEACTCS
«IIpeoOpazoBanue MPOILIO C OMIHOKOIN.

[Ipumep ¢ ykazaHHEM KOHKPETHOTO UCKIIFOUEHHUS:

try:
value = int (input ("BBegmure umciao: "))
print ("Umcso:", number)
except ValueError:
print ("llpeobpasoBaHmue npouuio c ommbror'")
print ("BaBepmenme nporpammer')

3.3.3 OIIEPATOP TRY/FINALLY

[Ipu oOpaboTKe MCKIIOYEHHI Tak *€ MOXKHO HCIOJIb30BaTh HEOOs3aTeNbHBIN
ook finally. I'1aBHOM 0COOEHHOCTBIO TaHHOTO OJIOKA SIBISIETCS TO, YTO OH BBIIOJTHUTCS
B 11000 citydae:

try:
value = int (input ("BBegmure umciao: "))
print ("Ymciso:", number)
except ValueError:
print ("llpeobpasoBaHme nOpouuto C ommubron')
finally:
print ("3aBepumenmne nporpamMer’)
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Tak >xe MOXKHO HCIIOJIB30BaTh OJIOK else. Ko B 3TOM OJIOKE BBIMOTHSETCS MOCTe
3aBeplIeHHs 0J0Ka try U eciii He ObUIO UCKIIOYeHHH, return, continue u break.

try:
value = int (input ("BBegure umcmo: "))
print ("UYmciso:", number)
except ValueError:
print ("[lpeobpasoBaHmue npouuio C ommbroi')
else:
print ("BaBepmenme nporpamver")
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4 CTAHAZAPTHAA BUBJIUOTEKA A3bIKA

CrannmaptHass OuOnmuoreka si3pika Python comepkuT mmMpokoe MHOXKECTBO MOJYJICH,
MO3BOJIIOIIMX B IIOJIHOM MEPE COCPENOTOUYUTHCS Ha Pa3pabOTKE, UCIOJb3Ysl CIEKTP
TOTOBBIX PELICHU.

4.1 BBOJl/BbIBO/I

Jlis BBOJAA JaHHBIX M3 KOHCOJAM MOXET HCIOJIb30BaTh (yHKIMs Input(msg),
ITO3BOJIAOIIIAsI OCTAHOBUTH BBIIIOJITHCHUC HpOFpaMMBI n 3anpochb BBO/I ITIOJIB30BATECJIA.
J171s BBIBOJIA JAHHBIX B KOHCOJIb UCHOIB3yeTCs PyHkmus print(msg).

>>> def func():

name = input ('please enter your name:')
print ('user name: ' + name)

>>> func/()
please enter your name:Jack
user name: Jack

4.1.1 YTEHME Y 3ATIUCb ®AUJIOB, METO/Ibl ®ANJIOBOT'O OB BLEKTA

Jiist pa®oThl ¢ (aiimamu npeaycMoTpeHa GyHKIHs OPen, Mmo3BOJISIONIasi OTKPHITH (aii.
[Tocne oTkpwiTUs HeoOxomumoro aiina, CyIIEeCTBYeT BO3MOMXHOCTh PabOTHI C €ro
COZIEPKUMBIM. PeXMM OTKpBITHS (aiil MOKET OTIMYATHCS B 3aBUCHMOCTH OT BTOPOTO
napameTpa QyHKIIU OpPenN.

JUist oTKphITHS (aiina Ha yTeHue, GQyHKUUHA OPEeN MOoMUMO MYTH K (ailiny HeoOX0oauMo
nepenaTh napamerp «M» obo3Havarommii onimio read wim urenue. B obmem ciyyae, B
ciiy4yae OTKpbITUs (haiina 0e3 mepenayn Kakoro-inbo mapamerpa, (ailn oTKpbeIBaeTCs B
PEXKUME TEKCTOBOI'O YTEHHUS 110 YMOIYAHUIO.

>>> open('C:\\test\\file.txt', 'r'")

< io.TextIOWrapper name='C:\\test\\file.txt' mode='r'

encoding='cpl251'>

>>> open ('C:\\test\\file.txt")

< io.TextIOWrapper name='C:\\test\\file.txt' mode='r'
encoding='cpl251'>

CymiecTBYIOT CIIEIYIONINE PEXKUMBI OTKPBITUS (paitnia:

Pexxumebl oTkpeiTHS (haiina

OTtkpeiTHE (ailina Ha YTEHUE

w OtkpeiTHe ¢aiina Ha Tepe3anuch (ecnu IeneBod (ailyl He CYIIECTBYET,
IIPOU3BOJIMTCS €r0 CO3/IAHUE)
a’ OTtkpeiTHE (paitna Ha 100aBIeHHE
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X Coznmanue ¢aiina i 3amucu (eciu 1elieBoi ¢ain CymecTByeT, Oyaer
BBIOPOIIICHO MCKITIOUEHHE)

T OTkpbITHS (ailna B TEKCTOBOM PEXHUME

'b’ OTtkpeiTHE (ailia B TBOUYHOM pexKUME

'+ OTtkpriTHE (aitia Ha YTCHUE U 3aITUCh

- 3anuch (aitnos

Jlnst 3ammcu Qaiina He0OX0AUMO OTKPBITH (aiin B pexume 3amucu. [lociie OTKpBITHS
daiina HeoOX0aUMO TIepeaTh TeKCT B MeToa Write. Eciiu OTKpBITh (aiiin Ha JTaHHOM
JTare, B HEM He OyIeT couepkaTbcs HOBOW uHpopmammu. Jlns coxpaHeHHS
3alMcaHHol HH(OpMAIH HE0OXO0UMO KOPPEKTHO 3aKPBITh (aiin ¢pyHkmuei close().

>>> text
>>> text
"this 1is
>>> file
>>> file
18

>>> file

= 'this 1s \ntest text'
\ntest text'
= open('C:\\test\\test.txt', 'wt')

.write (text)

.close ()

3amnuch (aiiaa B OMHAPHOM PEXHMME MPOU3BOIUTCS C UCIIONIBb30BaHUEM peknMa 'D':

>>> b text = b'some text about files'

>>> file
>>> file
21

>>> file

= open('C:\\test\\test.txt', 'wb')
.write (b text)

.close ()

- Urenue daitnos

OaHMM U3 CITOCOOOB MPOUYUTATH (a1 ABIsSCTCS BBI30B MeTo1a read Ha oObekTe daiia.

>>> file
>>> file
"this 1is
>>> file

= open ('C:\\test\\test.txt")
.read/()

\ntest text'
.close ()

I[JISI TOTO YTOOBI IMPOYUTATb TOJBKO HCO6XOIII/IMOC KOJIMYECTBO CHMBOJIOB, MOXHO
YKa3aTb UX KOJIMYCCTBO B KAYCCTBC AapTryMCHTA MCTOAA read.

>>> file

>>> file.

"this '

>>> file.

'lS r

>>> file.

= open ('C:\\test\\test.txt"')
read(5)

read (3)

close ()
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Taxk sxe 00beKT (ailnia SBISETCS UTEPUPYEMBIM OOBEKTOM U MOKET ObITh MCIOJBb30BaH
COOTBETCTBEHHO!

>>> file = open('C:\\test\\test.txt"')
>>> for 1 in file:
1
"this 1is \n'
"test text'
>>> file.close ()

N MosxeT ObITh MpeoOpa3oBaH B CIIUCOK:

>>> file = open('C:\\test\\test.txt")
>>> J]ist(file)

['this 1is \n', 'test text']

>>> file.close()

YreHue B 6I/IHapHOM BHUAC ITPOU3BOAUTCA C UCIIOJIB30BAHHUCM PCIKHMaA 'b'.

>>> file = open('C:\\test\\test.txt', 'rb')
>>> file.read/()

b'this is \r\ntest text'

>>> file.close()

. DaioBLIi 00BEKT
Merton readline mo3BosisieT cYMTATh CTPOKY HAYMHASI C TEKYIIIETO MOJIOKEHHS KAPETKH:

>>> file = open('C:\\test\\test.txt")
>>> file.readline /()

"this 1is \n'

>>> file.close()

Merton readlines, Bo3BpamaeT CIMcoK CTpoK (haiiia:

>>> file = open('C:\\test\\test.txt")
>>> file.readlines ()

['this 1is \n', 'test text']

>>> file.close()

MeTon seek mo3BoJisieT U3MEHSATH MOJIOKEHNE KapeTKu B (aiisie. B kauecTBe mapamerpa
MPUHUMAET MHJIIEKC, HA KOTOPBIM HEOOXOIMMO MEPEIBUHYTh KAPETKYy OTHOCHUTEIHHO
Hauaja (aiina.

>>> file = open('C:\\test\\test.txt")
>>> file.read(5)

"this '

>>> file.seek (0)

0

>>> file.read(5)

"this '

>>> file.close()

Mertogn tell Bo3BpaiaeT TekyIiee mojaoKeHHe KapeTKH.
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>>> file = open('C:\\test\\test.txt')
>>> file.seek (0)
0

>>> file.tell ()
0

>>> file.read(5)
"this '

>>> file.read(2)
'lS r

>>> file.tell ()
7

>>> file.close ()

I[JIH TOTO YTOOBI Y3HaTb KOAHUPOBKY CUHTBIBACMOI'O q)ap”ma MOXHO MUCIIOJIB30BaTh
cBoiictBo encoding.

>>> file = open('C:\\test\\test.txt'")
>>> file.encoding

"'cpl251"

>>> file.close ()

4.1.2 ObPABOTKA JAHHBIX B @OPMATE JSON

®opmMmar JSONn sBIAETCS TEKCTOBBIM (POpPMAaTOM OOMEHA JTAHHBIMHU, B OCHOBE KOTOPOTO
aexat o0bekThl javascript. B Python peanuszoBannas mommepikka naHHoro ¢opmara Ha
ypoBHE cTaHjaapTHOM OubOmuoreku. st pabotel ¢ dopmarom JsOn HeoOXoauMo
MOJKITFOYUTH MOYJIb JSON.

import json

Moaysp jSON UMeeT JBE OCHOBHBbIC (DYHKIIUH, KOTOpPBIC HEOOXOIUMBI i PabOThI ¢
dbopmarom Json: dump u load. ®yukiuss dUump MO3BOJSET CEPUATU3OBATH U COXPAHUTh
naHHbIC B (hopMmaTe JSON B (haii.

>>> file = open('C:\\test\\test.json', 'w')

>>> obj = {'name': 'jack', 'age': 25, 'childs': [{'name':

"namel'}, {'name': 'namel'}]}

>>> json.dump (obj, file)

>>> file.close ()
Metox load B cBOrO oOdepenpb TMO3BOJSIET 3arpy3uTh OOBEKTHI W3 (Qaila u
JIeCepHAIU30BaTh HX.

>>> file = open('C:\\test\\test.json')

>>> new obj = json.load(file)

>>> new _obj

{ "name': 'jack', 'age': 25, 'childs': [{'name': 'namel'},

{ "'name': 'namel'}]}
Tak ’ke CyImEeCTBYIOT METOMABI, IIO3BOJIAIONIME BBINOJHATh CEPHAIM3AIUIO |
JieCepUalIM3aIfIoO B MAMSITH, UCIIOJIB3YS CTPOKY BMecTO (aitna. Takue METOabl HMEIOT
COOTBETCTBYMOIIKE HazBanus dumps u loads.
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>>> string = json.dumps ({'name': 'jack', 'age': 25, 'childs':

[{"'name': 'namel'}, {'name': 'namel'}]})

>>> json.loads (string)

{ 'name': 'jack', 'age': 25, 'childs': [{'name': 'namel'},
{"name': 'namel'}]}

[Tpu ucnoap30BaHUU MTAPaMETPOB MO yMOIYaHUI0 MeTo el dump u dumps dopmupyroT
ckaTelii Buj Json. B ciyuae ecnm HeoOXoauMoO ynoOHOE i YTeHHS JSON
dbopMaTupoBaHue, CJACAyeT HW3MEHHTH CTAaHJIAPTHOE 3HadeHue ImapameTpa indent.
JlaHHBI TTapaMeTp OMUCHIBAET KOJUYECTBO OTCTYIOB MPHU (HOPMATUPOBAHHUH, a TaAKKE
BKJIFOYAET MepPeBOABI CTPOK. Kak MmpaBmiIo €ro ycTaHaBIIMBAOT PaBHBIM 4.

4.1.3 PABOTA C IBOUYHBIMU ®OPMATAMU JAHHBIX

B Python cymiectByer nBOWYHBIA THIT JaHHBIX DyteS, MO3BOJSAIONIMIA JOCTATOYHO
MPOCTO 00paIaThes C IBOUYHBIMU (pOpMAaTaMU JTAHHBIX.

. CTPOKHU U KOJUPOBKH

| Jliis co3manus bytes cTpoku MOXHO BOCHOJIB30BAaTHCS CHHTAKCHCOM OITHCAHMS TaKOMH
CTPOKH.

>>> b'this is bytes'

b'this is bytes'
Tak >xe, 4TOOBI TpPeoOpa3oBaTh OOBIYHYIO CTPOKY B DYtES MOXXKHO WCIIOJIE30BaAThH
KOHCTPYKTOp bytes.

>>> bytes ('sTo crpoka', 'utf-8')

b'"\xdl\x8d\xdl\x82\xd0\xbe
\xd1\x81\xdl\x82\xd1l\x80\xd0\xbe\xd0\xba\xd0\xb0"'

Konctpykrop  bytes mo3Bomsier  mpeoOpa3oBBIBATH  UTEPUPYEMBIH  OOBEKT,
LEJIOYMCIIEHHBIX 0alTOBBIX 3HaYeHM ot 0 10 256.

>>> pbytes ([1,57,250,1])

b'\x019\xfa\x01"
Ecnmu nepenats 4nciao N B KOHCTpyKTOp DYytes, BepHeTcst OaliToBasi CTpoOKa COCTOSIIAS
U3 N HyJIEeBBIX OANUTOB.

Tak xe nmpeoOpa3oBaTh CTPOKY M3 OOBIUHOM B OAMTOBYIO MCHOJIb3YS HEOOXOIUMYIO
KOJMPOBKY MOXKHO C TmoMoIbio Meroma encode. OOpatHoe mpeoOpa3oBaHuUEe
MIPOM3BOUTCS C MOMOIILI0 MeTo1a decode Ha OalTOBOM CTPOKE.

>>> encoded = 'sT0 cTpoka'.encode ('utf-8")

>>> encoded

b'\xdl\x8d\xdl\x82\xd0\xbe
\xd1\x81\xd1\x82\xd1\x80\xd0\xbe\xd0\xba\xd0\xb0"'
>>> encoded.decode ('utf-8")

"'sT70 cTpoka'
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JIBonuHbIE (ailibl

Jlns pa®oThl ¢ JMBOMYHBIMU (halijiamMu MpeaycMOTpeH pekuMm ‘D', KOTopwlli MOXKHO
HCIIOJB30BaTh COBMECTHO C PEKMMAMU YTCHUS U 3aIUCH.

>>> file = open('C:\\test\\some.exe', 'rb')

>>> file.read (100)
b'MZ\x90\x00\x03\x00\x00\x00\x04\x00\x00\x00\xff\xff\x00\x00\xb8
\x00\x00\x00\x00\x00\x00\x00@\x00\x00\x00\x00\x00\x00\x00\x00\x0
0\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\x0
0\x00\x00\x00\x00\x00\x00\x00\x00\x00\x00\xf0\x00\x00\x00\x0e\x1
f\xba\x0e\x00\xb4\t\xcd!\xb8\x01L\xcd!This program cannot be'
>>> file.close ()

Jlna 3amucu Qaiiia B ABOMYHOM PEKUME TaK JK€ MCIOJb3yeTcs D' cCOBMECTHO ¢
PEKUMOM 3aIUCH.

>>> file = open('C:\\test\\some file.bin', 'wb')
>>> file.write (b'\xdl\x8d\xdl\x82\xd0\xbe
\xd1\x81\xdIl\x82\xd1\x80\xd0\xbe\xd0\xba\xd0\xb0")
19

>>> file.close()

4.2 PET'YJIAPHBIE BBIPAXKEHHWA

PerynspHbie BbIpaXeHHsI MO3BOJSIOT 3(PQEKTUBHO BBINOJHATH 33Ja4d IO IOUCKY
unopmaru. B s3pike Python mpemycMoTpeHBI MHCTPYMEHTBHI Ui TOJHOLICHHOM
paboThI C peryasipHBIMH BBIPAXKEHUSMU.

4.2.1 PET'YJIAPHBIE BBIPAYKEHUA, CUHTAKCHUC OITMCAHUA

Perynspusie Boipakenuss B Python seistorcs Perl — coBmectumbiMu(PCRE).
[Moaep>KMUBArOTCS CIACTYIONINE METACHMBOJIBI

TS24 LT ()

PaGota ¢ peryiasipHbIMU BBIPQKECHUSIMU OCYIIECTBIISICTCS C TMOMOIIBIO MOJIYJS [€.
[TonkmroueHne MOTyssl MPOU3BOIUTCS CIEAYIOUIEN CTPOKOM:

import re

ba3oBbIll CHHTAaKCUC PETYIISIPHBIX BbIPAXKECHHUMN

biok Omnucanue

CooTBeTcTBYET 1I0O0OMY CUMBOITY, KPOME CHMBOJIA HOBOUM CTPOKH (€CITH HE
BkiodyeHa omust DOTALL).

CoOTBETCTBYET HAYaly CTPOKH.

CoOOTBETCTBYET KOHILY CTPOKH.

0 unu 6onee moBTOpeHui oObekTa. XKamHas Bepcus (111 UCTIONH30BAHUS HE
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’KaJIHON BepCHUU HEOOXOIMMO HCII0JIb30BaTh *?)

+ 1 unm Gostee moBTOpeHmii 0O0bekTa. JKamHas Bepcus (U UCIIOIb30BaHUS HE
’aJIHOW BEPCUU HEOOXOIMMO UCIIOIb30BaTh +7)

? 0 wiu 1 ucnonwszoBanue. XKagnast Bepcus (1151 UCMIOJIB30BAHUS HE KaTHON
BEPCHH HEOOX0IMMO HCITOJIb30BaTh ??)

{n} PoBHO N OBTOpEHUIA.

\ DKpaHUPOBAaHUE CIIETICHMBOJIOB.

[...] HaGop 1omycTHMBIX CHMBOJIOB

alb COOTBETCTBYET U BBIPAKECHUIO «@» U BEIPAKECHUIO «by.

(...) ['pynmupyet u coxpaHseT COOTBETCTBYIOIIEE COACPIKUMOE.

\number | CooTBeTCTBYET COACPKUMOMY TPYIIIIBI C COOTBETCTBYIOIIUM HOMEPOM

\A CoBmagaer ¢ Ha4aJoM TEKCTa

\d JIro0ast necsatuunas mudpa. Anaigoruano [0-9].

\D JIro0oit cuMBOIT KpoMe JiecaTHIHON IUdpbl. AHamoruano [0-9].

\s JIro0oit mpobenbHbIi cuMBoII. AHamoruano [ \t\n\r\fiv].

\S JIro0oit He pobenbHbIi cuMBOJI. AHanorudro [ \t\n\r\fiv].

\w JIro0as OykBa, udpa, CHMBOJ MoauepKrBanus. AHanoruuHo [a-zA-Z0-9 ].

\W JIr060i1 cuMBOJI KpoMme OYKB, (PP U CUMBOJIA TOAYEPKUBAHKS. AHATOTUYHO
[fa-zA-Z0-9 ].

\Z CoOTBETCTBYET KOHITy TEKCTa

OnpenenuTth peryispHoe BeipakeHue B Python MoxHO B BHJIE CTPOKH:
>>> pattern = '“some lo+ng (.*)S'

Ecnu B mporpamMme mpeanosiaraeTcsi UCIoJIb30BaHUE OJTHOTO PETYISIPHOTO BBIPAXKEHUS
0oJj1ee OAHOrO pa3a, CyIIeCTBYET BO3MOKHOCTh €r0 KOMIWIISALIMU B OOBEKT PETyJISIPHOTO
BBIPAXKEHMSI, C MOCIEIYIOUIUM KIIIMPOBAHUEM, JIJIsi ONTUMHU3ALUU PAOOTHI.

>>> comp rp = re.compile (pattern)

OyHKIMKU O0O0pabOTKH pEryJsipHbIX BBIPAKEHU pPaBHONPABHO pabOTalOT Kak Co
CTPOKOBBIMH, TaK U CO CKOMITMIIMPOBAHHBIMU PETYJIIPHBIMU BBIPAKECHUSAMH.

Komnumsiiuss peryiasipHOTO BBIp@KEHHSI TaK e IMO3BOJISIET COXPAHATH CHElU(UYHbBIC
(baru, NIPUBSA3BIBAS UX K PETYIIPHOMY BBIPAKEHUIO.

@dnaru peryJsipHbIX BbIPAXKECHHUN

Gnar Onucanue

re. DEBUG BriBoauT oTnagounyo nHGOpMAIIHUIO O
CKOMITHJIMPOBAaHHOM BBIPAKEHUM.

re.l wim re.IGNORECASE | Bxitouaer pekxuM He YyBCTBUTEIBLHOCTH K PETUCTPY.

re.L v re.LOCALE Usmenser noseaenue 010xkoB \W \W \b \B \s \S na
COOTBETCTBYIOIINE TEKYIIEH JIOKAJIH.
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re.M unu re. MULTILINE | BxirogaeT MHOTOCTPOYHBIN pexum, rae ™ -
COOTBETCTBYET Hayasly CTPOKH, a $ - KOHITY CTPOKH.

re.S wim re.DOTALL BxitogaeT peskxuM COOTBETCTBHUS '.' BCEM CUMBOJIaM,
BKJIFOYAsi CUMBOJI TIEPEBOA CTPOKH.

re.U wm re.UNICODE BrutrodaeTt noepkKy FOHHKOT cHMBOIIOB it \W, \W, \b,
\B, \d, \D, \s and \S

re.X wiu re.VERBOSEY| BxitogaeT peskxuM 4uTabeIbHOCTH PETYIISIPHBIX
BBIPAKCHU .

Jlist ucnionp3oBaHus (iiaroB Mpu KOMIWISIMK, HEOOXOAMMO yKa3aTh MX B KayecTBE
BTOPOI'O TIapaMeTpa, pa3aeiuB ONHAPHBIM OIIEPATOPOM «|».

>>> re.compile (pattern, re.I | re.M)
re.compile ('"some lo+ng (.*)S', re.IGNORECASE|re.MULTILINE)

4.2.2 IPUMEHEHUE PETYJIAPHBIX BLIPAYKEHWUH /14 TIOUCKA
N 3AMEHDBI IAHHBIX

JIsist paGoThl C PETYJSIPHBIMU BBIPOKEHHUSIMHU HUCIOJIB3YIOTCS METOAbl MOAyJs re. B
pe3yJbTare IMOUCKAa, ¢ MOMOIIBI0 PETYJISPHBIX BbIPAXEHUN, OOBIYHO BO3BpaIACTCA
oobekT MatchObject, koTopbIii MO3BOJIICT TOJAYYHTh JOCTYIl K COOTBETCTBYIOIIUM
nanabeiM. MatchObject. Jloctym k rpymmam ocymmecTBISETCS 4epe3 MeToa Jroup, c
yKa3aHMEeM HOMEpa WIM HMEHH COOTBETCTBYMIOIIEH rpynmnsl. HyneBon rpynmon
CUMTAeTCAd BCS NOAXOASAWIas MOJ PEryJSIPHOE BBIPAKEHUE MOCIEA0BATEIBLHOCTD.
OyHKIMSA roups Bo3BpamiaeT KOPTex IPyIIl, HaYuHas ¢ 1 TpyIIblL.

search — BBIMONHSET MOWCK MO PETyJISPHOMY BBIPRKCHHIO W BO3BpAIIAaeT IEPBOC
BCTPEUYCHHOE COBMaJieHUe B Buae oobekra MatchObject. B cinyuae, korma coBnamenue
He ObLI0 HaiiieHo Bo3Bpamaet None.

>>> pattern = ". {2} (st.*)"

>>> matched = re.search (pattern, 'some string')
>>> matched.group (0)

'e string'

>>> matched.group (1)

'string'
>>> print (re.search (pattern, 'not found'))
None
match — BBIMOMHSAET MOMCK TO PETYISIPHOMY BBIPAKCHUIO C Hayalga CTPOKH.

Bosspamaer 06sext MatchObject B ciydae coBnagenus, naade None.

>>> pattern = ". {2} (st.*)"

>>> matched = re.match (pattern, 'some string')
>>> print (matched)

None

>>> pattern = ".*(st.*)"

>>> matched = re.match (pattern, 'some string')
>>> matched.groups ()
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('string',)

>>> matched.group (0)

'some string'

>>> matched.group (1)

'string'
fullmatch — mpoBepsieT cTpoky Ha MOJIHOE COOTBETCTBUE PETYISIPHOMY BBIpaKEHHIO. B
cllydae eciad CTpOKa COOTBETCTBYST BO3BpallaeT coorBeTcTByrommii MatchObject,
nHaue None.

>>> print (re.fullmatch('st.*g', 'string'))

< sre.SRE Match object; span=(0, 6), match='string'>

>>> print(re.fullmatch('st.*g', 'strings'))

None
split — pa3buBaeT TEKCT IO COOTBETCTBYIOIIUM PETYJISIPHOMY BBIPAKCHHIO
MOCJIEIOBAaTENBLHOCTSM. Bo3BpamniaeT cnucok 4acTer TeKCTaA.

>>> re.split('\d', 'somelstrangeltext')

['"some', 'strange', 'text']

>>> re.split('\d', 'some strange text')

[ "some strange text']
findall — Bo3Bpamraer Bce MOAXOMAAIINE PETYIIPHOMY BBIPAKEHHUIO CTPOKH B BHJIC
CIINCKaA.

>>> print (re.findall ('st.*?g', 'some strings are strong'))

['string', 'strong']
sub - MPOU3BOAUT  3aMEHY  BCTPECUCHHBIX COBNAJCHUM HA  YKA3aHHYIO
IIOCJICAOBATCIIbHOCTD. B T.4. ¢ BO3MOXHOCTBEIO HCIIOJIB30BAHUS rpyuii, U3 TCKYLICTO
PETYyISIPHOTO BBIPAKCHHUS.

>>> re.sub('(s[" ]*ong)', r'replaced(\1)', 'some strings are

strong')
'some strings are replaced(strong) '

4.3 OPTAHU3ALMA MATEMATUYECKHWX BbIYUCJIEHUH

Python sBrisercs OgHMM U3 SI3BLIKOB C MOIIHEHIIEH MOIACPKKONH MaTEMaTHUYECKHUX
BBIYMCIICHUI U OOIIMPHBIM HA0OPOM MHCTPYMEHTOB JIJIs1 pa0OTHI CO CTATUCTUKOM.

4.3.1 MOAYJIb MATH

B crangaptHyro Oubnmoreky Python Bcrpoen Momyne math ans mpoBeneHus
MaTEeMaTUYECKUX BBIYMCIICHUN, COIep kKAl OOIMPHBIIA HAOOp PYHKIUH.

®dynkiun Moyt math

OyHKIMA Onucanue

sin(r) Brruncnenue cunyca yria (B paanaHax)
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cos(r)

Boruncienue kocuHyca yria (B pajdaHax)

tan(r) Brruncnenue Tanrenca yria (B pajnaHax)

acos(r) Berunciienue apkkocuHyca yria (B pajaraHax)
asin(r) Brruncienue apkcruHyca yria (B paJaraHax)
atan(r) Brruncnenme apkranrerca yria (B pajnaHax)
log(n, b) Berancnenue morapudma guciia N ¢ ocHoBaHueM b
log10(n) BrruncieHue qecATHYIHOTO JIoraprudmMa ducia n

factoral(n)

Brruncnenne gaxropuana yrcna n

degrees(r) [lepeBon yriia I u3 paguaH B rpaaychl
radians(g) [lepeBon yriia g U3 rpaycoB B paJiiaHbI
floor(n) OxpyriieHne yrciia N 10 HaUMEHBIIIETO IEJI0T0
ceil(n) OxpyrieHue yrcia N 10 HaubOIBIIEro EI0ro
sqrt(n) BhIunciienne KBaJpaTHOTO KOPHS OT N
pow(n,p) Brrancnenue P CTeeHn oT 9yuciia N

st paGoTel ¢ QyHKOMAMU Moaysiss Math HeoOXoAMMO WMIOPTHPOBATH JTAHHBIH

MOJYJIb.

>>> import math
>>> math.floor (0.0445)

0

>>> math.ceil (0.0445)

1

>>> math.sqrt (4)

2.0

>>> math.pow (10,3)

1000.0

4.3.2 TEHEPALIUA CJIYYAUHBIX YUCEJI

B cranmaptHoii OmOnmorexke Python mpemycmorpen Moaynb o0OeceUMBaIOIHA
(GYyHKIIMOHATBFHOCTh TE€HEpATOpa MCEeBAOCTYYalHBIX YHCeNl. TakuM MOIYJIEM SIBIISETCS

random.

Oyukimu Mmoaysis random

seed(X)

Nuanunanusupyet reneparop. [1o ymoiraanuto ucnosnab3yercs
CHCTEMHOE BPEMS.

randrange(from, to, step) | ['enepupyeT caydaitHOe YKCIIO U3 MMOCIIEIOBATEILHOCTH.
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randint(a, b) ['eHepupyeT ciydaiiHO€ [IEJI0€ YHCIIO X B MANa30He

a<=x<=b

choice(seq) [Tpou3BOIUT ClTydaliHyIO BBIOOPKY 3JIEMEHTA U3
MOCJIETIOBATEITLHOCTH.

shuffle(seq) [Tpon3BOIUT MepeMeIIMBaHHe KOJUICKIIMH B CITyJaitHOM
nopsiake. [Tpu 3TOM KOJUTeKIHS JOJKHA OBITh U3MEHSICMOIA.

random() I'enepupyert cityyaiiHOE YHMCIIO C TUIaBaroiie Toukoi ot ()
1o 1

uniform(a, b) ['enepupyet ciydaifHOE YHCIIO X C TJIABAOIICH TOYKOH B

nuara3one a<=x<=b

Jlns pabotel ¢ QyHKIUAMH MOAyJss random HeoOXOAWMO HMMITOPTHPOBATh JaHHBIH
MOAYJIb.

>>> import random

>>> random.seed('some seed')
>>> random.randint (0,100)

86

>>> random.randrange (0,100,20)
20

>>> random.choice([1,25,79])
79

>>> seq = [1,25,79]

>>> random.shuffle (seq)

>>> seq

[79, 1, 25]

>>> random.random ()
0.07956026480163814

>>> random.uniform(1,5)
4.0688765650700915

4.3.3 BUBJIMOTEKH NUMPY U SCIPY

Jlns paboThl ¢ MHOTOMEPHBIMH MAcCCHBAaMU M MaTpHIIAMH, a TakKe MHOTHMHU
BBICOKOYPOBHEBBIMU (DYHKIUSIMH B si3bike Python cymiectByer OmOmmoreka NumPy.
Ucxonubit kon Oubmuoreku NUMPY Haxomutcss B OTKpBITOM JocTyre. JlanHas
OuOIMOTEKa ONTUMHU3UPYET DPA3NIUYHBbIE OMNEpallly HaJ MaTpullaMd U IO CKOPOCTHU
paboThI, a TaKke BO3MOXKHOCTSIM comnoctaBuma ¢ Matlab. brnaromapst unTerpamuu c
oubnmotekoi SCIPY mosBIseTCS BO3MOXKHOCTH HCIOJB30BAHUS TOTOBBIX PEIICHUN B
chepe WHKEHEPHBIX M HAyYHbIX pacuyeToB. JlaHHble OMONMOTEKM TaK Ke
MOJIICP)KUBAIOT XOPOIINA YPOBEHb MHTETPALUU C IPYTUMH WHCTPYMEHTaMH, TaKUMU
kak Matplotlib — st rpaduyeckoro oroOpakenus naHHbIX, RPY — 1151 aHamu3a 1aHHBIX
C TIOMOIIIBIO SI3bIKA MPOTpaMMHpOBaHus R U npyrux.

st pa6oter ¢ NUMPY HeoOxoammo ero ycraHoButh. [Ipoime Bcero 3To caemarb ¢
TIOMOIIBI0 MEHEDKEpa MakeToB Pip.

pip install numpy
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B cayuae,

€CIM IPEANoIaraeTcss MCIOIb30BaTh MHOXKECTBO JPYIMX HAay4YHBIX
OMOIMOTEK, OJHUM U3 JIYYIIUX CHOCOOOB SIBJISIETCS MCHOJB30BAaHUE TUCTPUOYTHBA

Anaconda ¢ npeaBapUTEIbHO YCTAaHOBICHHBIMU U CKOH(DUTYPHUPOBAHHBIMU TTAKETAMH.

DOyHKIIMK MOAYJISL humpy

array [IpeoOpazyeT nocaea0BaTENbHOCTH B N-MEPHYIO MATPUILLY.

Zeros Co3znaer MaTpully, 3al0JHEHHYIO HYJISIMH.

ones Co3spaeT MaTpully, 3al0JHEHHYIO €IMHULIAMH.

eye Co3gaer eAMHUYHYIO MATPUILLY.

arange Co3zpaaet nmocienoBaTeIbHOCTh UCXO/IS U3 TTapaMeTpoB start, end, step.
linspace Co3znaet nocnenoBaTeaIbHOCTh UCXOS U3 MapaMeTpoB start, end, num.

Jns paGoTel ¢ (QyHKUIUAMU MOAYJIST NUMPY HEOOXOAMMO HMIOPTHUPOBAThH JTAHHBIN

MOJTyJIb.

>>> import numpy as np

>>> np.array([1,2,3,4,5])
57)

array ([1
>>> arr
>>> arr

7

array ([[1,
[3,

>>> arr[0] [1]

2

2],

2, 3,
np.array ([[1,2],[3,4]])

4]7)

4,

>>> np.array([[1,0,0],[0,1,0],

array([[1, 0, 0],
[O/ l/ 0]/
[0, 0, 1]1])
>>> np.zeros((3,3))
array([[ 0., 0., 0.],
[o., 0., O0.],
[ 0., 0., 0.]])
>>> np.ones((5,5))
array(([ 1., 1., 1., 1., 1
rmi., 1., 1., 1., 1
(1., 1., 1., 1., 1
(1., 1., 1., 1., 1
rmi., 1., 1., 1., 1
>>> np.eye (4)
array(([ 1., 0., 0., O0.],
ro., 1., 0., 0.],
[o., 0., 1., 0.],
ro., 0., 0., 1.711)
>>> np.arange (1, 100, 3)
array ([ 1, 7, 10, 13, 16,
43, 46, 49, 52, 55, 58, 61, 64,
91, 94, 97])
>>> np.linspace (1, 100, 5)

[0,0,1]])

-1,
-1,
-1,
-1,
-17)

19, 22, 25, 28,

67,

70,

73,

76,

31,
79,

34,
82,

37,
85,

40,
88,
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array ([ 1, 25.75, 50.5 , 75.25,
[Tpumep paboOTHI ¢ TakeTOM SCIpY:

>>> Iimport scipy.misc as sm
>>> sm.factorial ([2, 2.5, 7])
array ([ 2.00000000e+00, 3.32335097e+00,

100. ])

5.04000000e+03])
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