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[Tosip30BaTE/ILCKIE KJIACCHI

N

/51



Kiaccenl

Kaacec — Tun TaHHBIX, PEJICTABISIONINN MOIE/Ib KAKOH-TO
CYIITHOCTH.

Obsexm — KOHKpeTHAs pean3aliisd KaKoro-To Kacca
(axsemnanp).

Kiracc int — tun JaHHBIX, MOIETUPYIOIIHA TEIble IUC/IA.
1, 2, 15 — 00BEKTHI 9TOr0 KJIacCa.
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Munnmanbabil Kiace B Python

class Empty:
pass
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MunumasbabIil Ki1ace B Python

class Empty:
pass

>>> x = Empty()
>>> X
<__main__.Empty instance at ...>



MeToip!

class Greeter:
def greet(self):
print "hi!"
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MeTtobI

class Greeter:
def greet(self):
print "hit"

>>> x = Greeter()

>>> x

<__main__.Greeter instance at
>>> x.greet()

hi!



KonerpykTop n arpudyThl 00bEKTOB

class NamedGreeter:
def __init__(self, name):
self.name = name
def greet(self):
print "hi, my name is", self.name
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KonerpykTop n arpudyThl 00bEKTOB

class NamedGreeter:
def __init__(self, name):
self.name = name
def greet(self):
print "hi, my name is", self.name

x = NamedGreeter(’Guido’)
x.greet()

hi, my name is Guido
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Cozanue arpudyToB

class CreativeGreeter:
def invent_name(self):
self .name = "Tom"
def greet(self):
print "hi, my name is", self.name



Cozanue arpudyToB

class CreativeGreeter:
def invent_name(self):
self .name = "Tom"
def greet(self):
print "hi, my name is", self.name

x = CreativeGreeter()
x.greet()

AttributeError: CreativeGreeter instance
has no attribute ’name’



Cozanue arpudyToB

class CreativeGreeter:
def invent_name(self):
self .name = "Tom"

def greet(self):
print "hi, my name is", self.name

x = CreativeGreeter()
x.invent_name ()
x.greet()

hi, my name is Tom



ATpubyThl Kj1accos

class NamedGreeter2:
def __init__(self, name):
self.name = name
PREFIX = "hi, my name is"
def greet(self):
return self.PREFIX, self.name



ATpubyThl Kj1accos

class NamedGreeter2:
def __init__(self, name):
self.name = name
PREFIX = "hi, my name is"
def greet(self):
return self.PREFIX, self.name

>>> NamedGreeter2.PREFIX

’hi, my name is’

>>> x = NamedGreeter2(’Guido’)
>>> x.PREFIX

’hi, my name is’

>>> x.greet()

’hi, my name is Guido’



O6bexTh B Python
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Bcee gaBigerca oObeKTaMn

>>> x = int

>>> x
<type ’int’>
>>> x(3.5)

3
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Bcee gaBigerca oObeKTaMn

>>> x = int

>>> X
<type ’int’>
>>> x(3.5)

3

>>> y = ’abc’.split
>>> y(°b?)
[)a7, 7C7:|
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Bcee gaBigerca oObeKTaMn

>>> d = {}
>>> d[int]
>>> d[str]
>>> d

{<type ’int’>: ’test’, <type ’str’>: 1}

’test’

I
—
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Bcee gapigerca oObeKTaMu

>>> d = {}
>>> d[int]
>>> d[str]
>>> d

{<type ’int’>: ’test’, <type ’str’>:

’test’

Il
[

>>> def £():
pass
>>> 1 = [f, len, lambda x: x + 1]
>>> 1
[<function f at ...>,

<built-in function len>,
<function <lambda> at ...>]



Kitacchl 1 UX 9K3eMILIsSIphbl

>>> type(1)
<type ’int’>
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Kitacchl 1 UX 9K3eMILIsSIphbl

>>> type(1)
<type ’int’>

>>> type(int)
<type ’type’>
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Kitacchl 1 UX 9K3eMILIsSIphbl

>>> type(1)
<type ’int’>

>>> type(int)
<type ’type’>

>>> type(type)
<type ’type’>

(ITonpobuee — B Teme “Mertakiiaccer”)
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ATpuby e
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DYHKIUT T METOJIBI

o OyHKIMA — 00BEKT, KOTOPBI MOYKHO “BBbI3BATD
UCIOJIB3Ys KPYTJIble CKOOKH.

o Meron — aTpubyT-pyHKIMS, KOTOpas MPUHAMAET
9K3EMILIAP KJIAaCCa B KadecTBE IIEPBOIO apryMeHTa.



ATpubyThl 1 METO/IbI

def method(self):
self.x =1
class MyClass:
f = method
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ATpubyThl 1 METO/IbI

def method(self):
self.x =1
class MyClass:
f = method

>>> cC
>>> c.x

MyClass ()

AttributeError: MyClass instance has no
attribute ’x’

>>> ¢c.f()

>>> c.xX

1



Hoctyn k arpudbyram

class NamedGreeter:
def __init__(self, name):
self.name = name
def greet(self):
print "hi, my name is", self.name

x = NamedGreeter (’Guido’)
print x.name

Guido



Hoctyn k arpudbyram

class NamedGreeter:
def __init__(self, name):
self.name = name
def greet(self):
print "hi, my name is", self.name

x = NamedGreeter (’Guido’)
print x.name

Guido

x.name = ’Tom’
x.greet()

hi, my name is Tom



Hoctyn k arpudbyram

class Empty:
pass

>>> x = Empty ()

>>> x

<__main__.Empty instance at ...>
>>> x.smth = 1

>>> x.smth

1
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I3menenne arpunbyToB M3BHE

[IpeumyrmiecTsa

e Jlerde oTyiaKmBaTh M MIPOBEPATDH KO/I.
Boubmie Bosmorknocreit y IDE.

o Jlerde nmucarh rpymnisl KJIaccoB, CBA3AHHBIX JIPYT C
JIDYTOM.
o l3menenmne arpubyTOB MOKHO “TIepeXBaThIBATH
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I3menenne arpunbyToB M3BHE

[IpeumyrmiecTsa

e Jlerde oTyiaKmBaTh M MIPOBEPATDH KO/I.
Boubmie Bosmorknocreit y IDE.

o Jlerde nmucarh rpymnisl KJIaccoB, CBA3AHHBIX JIPYT C
JIDYTOM.
o l3menenmne arpubyTOB MOKHO “TIepeXBaThIBATH

OtcyrcrBue “3amuThl OT Jgypaka’

(] BCGI‘,ZL& MO2KHO BCe€ CJIOMaTb, €CJIM €CThb 2KeJIaHHue

o Heasnas TUIIN3alUs < JOKYMeHTal s
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“Samuiiennble” arpudyThHI

ATpI/I6YT TOJIBKO [IJId HUCIIOJIb30BaHUA BHYTPHU KJIacCa.

class SecureGreeter:
def __init__(self, name):
self._name = name
def greet(self):
print ’hi, my name is’, self._name
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“Samuiiennble” arpudyThHI

ATpI/I6YT TOJIBKO [IJId HUCIIOJIb30BaHUA BHYTPHU KJIacCa.

class SecureGreeter:
def __init__(self, name):
self._name = name
def greet(self):
print ’hi, my name is’, self._name

o ATpubyT Bce paBHO MOYKHO HCIIOJIB30BaThH

o Haszpanne IpeaylpeKaacT, 9TO 9TO 3alIpellieHo JdeJiaTb



“Samuiiennble” arpudyThHI

[TpenmytecTa

o Jlerde oTiaKuBaTh M IIPOBEPATDH KO/I.
Boubiie Bosmorknocreit y IDE.

e Jlerue mmcarh rpyIIbl KJIACCOB, CBI3AHHBIX JIPYT C
JIDYTOM.
o Nsmenenune arpubyTOB MOXKHO “‘TIepeXBaTbIBaTh’



“Samuiiennble” arpudyThHI

[TpenmytecTa

o Jlerde oTiaKuBaTh M IIPOBEPATDH KO/I.
Boubiie Bosmorknocreit y IDE.

e Jlerue mmcarh rpyIIbl KJIACCOB, CBI3AHHBIX JIPYT C
JIDYTOM.
o Nsmenenune arpubyTOB MOXKHO “‘TIepeXBaTbIBaTh’

OtcyrcrBue “3amuThl OT JAypaka’

(] BCGF,D;& MO2KHO BC€ CJIOMaTb, €CJIN €CThb 2KeJIaHue

o Mmuorme IDE npenynpexmaior B ciydae
UCITOJIb30BaHUSA

o Heasnasa Tunmsanud < JTOKyMeHTAINS
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[lepeonpenenenne onepaTropos

Nmena Buja __*__ miepeonpeegioT OnepaTophI.

Hampumep, __init__ mepeomnpenensier co3aanne o0beKTa.



[lepeonpeenenne apudmMeTnKn

class Vector2D:
def __init__(self, x, y):

self.x = x
self.y =y
def __add__(self, other):
return Vector2D(self.x +
self.y +
def __mul__(self, scalar):
return Vector2D(self.x *
self.y *

x = Vector2D(1, 2)
X * 2

<
I

other.x,
other.y)

scalar,
scalar)

23 /51



pyrue apudmerndeckue onepaTopbl

@ __sub__ — BrruuTaHue
@ __div__ — pejeHue
@ __eq__ — CpaBHEHHE Ha PaBEHCTBO

@ __ne__ — CpaBHeHUHEC Ha HEPaBEHCTBO



Omneparop “KBaJjipaTHble CKOOKI'
class Vector2D:

def __getitem__(self, index):
print "Get", index

def __setitem__(self, index, value):

print "Set", index, value
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Omneparop “KBaJjipaTHble CKOOKI'
class Vector2D:

def __getitem__(self, index):
print "Get", index

def __setitem__(self, index, value):

print "Set", index, value

>>> v = Vector2D(1, 2)
>>> v[0]

Get O

>>> v[0] =1

Set 0 1

N
w



Omneparop “KBaJjipaTHble CKOOKI'

class Vector2D:

>>>
>>>
Get
>>>
Set

>>>
Set

def __getitem__(self, index):
print "Get", index

def __setitem__(self, index, value):

print "Set", index, value

v = Vector2D(1, 2)
v[0]

0

v[0] =1

01

v[’abc’] =1
abc 1

N
w



Omneparop “KBaJjipaTHble CKOOKI'

class Vector2D:

def

def

__getitem__(self, index):
if index ==

return self.x
elif index ==

return self.y

__setitem__(self, index, value):

if index ==
self.x = value
elif index == 1:

self.y = value
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[pyrue onepaTopbl

len__ — jumHa oObEKTA.

Oyukims len() M0Ib3yeTCs STUM OLEPATOPOM.

__call__ — omepaTop “KpyrJible CKOOKH .
MozkeT npuHUMATD JTIOObIE APTYMEHTHI.

Str__ — CTPOKOBOe IIpeJICTaBJIeHe O0ObEKTA.
Oyukimsa str() Moab3yeTcss STUM OMEPATOPOM.



HcnonbzoBanne OOII B Python
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Kiacenl na Pa3HbIX A3bIKaX

Vrra na C+-+

Yrka #Ha Python

Kuros
[lepbsa
Jlamnor

Kpsikaer
Jletaer
IlmaBaer
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HesiBHag Tunmsarmst

(Takzke “YTuHas Tunusanms’)

OO6BeKT ompe/iessgercsd CBOMM HADOPOM METOJIOB U CBOHCTB.

(BHyTpeHHsis cCTpYKTYpa He MMeeT 3HAYCHUS)
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[IpuMmep nedBHoON TUIIN3AIINN

def count_and_call(function, n):
for i in range(n):
function(i)
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[IpuMmep nedBHoON TUIIN3AIINN

def count_and_call(function, n):

for i in range(n):
function(i)

def printer(x):
print x,
count_and_call(printer, 5)

01234
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[Tpumep negBHoil TUIIM3AIINN

def count_and_call(function, n):

for i in range(n):
function(i)

def printer(x):
print x,
count_and_call(printer, 5)

01234

x = []
count_and_call(x.append, 5)
print x

(o, 1, 2, 3, 4]



Eie npuMmep HesdBHON THIN3AIINN

def add(a, b):
return a + b

>>> add(1, 2)

3

>>> add(’a’, ’b’)
7ab7

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



NcnoapzoBanne OOII

Koria Hy»kHO nCI0/1b30BaTh KJIacChl, & KOraa — (OYHKIUNA!

O yHKIUN
o JleiicrBus (rsrarosi)
e AOGcTparmpoBaHre OT BHYTPEHHETO YCTPOWCTBA
JeincrBuii

Kiracenr

@ OOBeKTHI (CymecTBUTEIbHBIE)

o OObenuHenne JTAHHBIX W OlePAIil HAJ HUMHI
“B oqHOM MecTe’

e AbGcrparmpoBaHne OT BHYTPEHHEIO YCTPOHCTBaA JTaHHBIX
1 Ollepalruii HaJl HUMA
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Pasnble criocodbl IpoeKTupoBaHUsI

class Rational:

def __init__(self, num, denom=1):

self.num = num
self.denom = denom

def __mul__(self, other):
return Rational(
self .num * other.num,
self.denom * other.denom)

rl = Rational(l, 5)
r2 = Rational(2, 3)
rl *x r2



Pasnble criocodbl IpoeKTupoBaHUsI

def mult_rational (first, second):
return [first[0] * second[0],
first[1] * second[1]]

rl [1, 5]
r2 [2, 3]
mult_rational(rl, r2)



Pasnble criocodbl IpoeKTupoBaHUsI

def gamma(x):
def beta(x, y):
def log(x, base=2):

gamma (3.5)
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Pasnble criocodbl IpoeKTupoBaHUsI

class MathFunctions:
def gamma(self, x):

def beta(self, x, y):
def log(self, x, base=2):

math = MathFunctions()
math.gamma(3.5)



Hcnonbzoanne OOII B Python

Ocobennoctu s Python



Hcnonbzoanne OOII B Python

Ocobennoctu s Python

o Ouenp MomHble TUNH 1ist u dict
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Hcnonbzoanne OOII B Python

Ocobennoctu s Python
o Ouenp MomHble TUNH 1ist u dict
e [Ipocro = xoporio

o YrTunaga THUIIN3aI T
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[oxyMeHTHpOBaHIEe KOIA
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Hoxcrpunru

>>> int.__doc__
"int(x[, base]) -> integer\n\nConvert a
string or number to an integer, ..."

import sys
>>> gys.__doc__

"This module provides access to some
objects used or maintained by ..."
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CozJlaHne JJOKCTPUHIOB

CTpOKOBBIi JuTEpasl B caMOM Hadajie 00bABICHUsT
(Moysist, pyHKIMHI, KIacca).

>>> def £():
"Some doc."

>>> f.__doc__
’Some doc.’

41 /51



DyHKIUN

def f(x, y, 2z):
"""Do stuff.

This function does this and that.

/51



Kacceot

class C(object):
"""Short class description.

This class works with this stuff and
that stuff.

43 /51



Motynm

"""Short module description.

Some things can be done with this module.

nmn

import sys
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OtHOCTpPOYHAST JJOKYMEHTAIHSI

def sum(a, b):

"""Return sum of two values."""
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Hemuoro naciieoBanmst
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Ornomenne “ABIAThCT JaCTHBIM CIydaeMm’

A gBiiiercs JacTHbIM ciiydaem B

A macnemyerca or B



Hacnenopanue B Python

class Animal:
pass

class Dog(Animal):
pass

class Cat(Animal):
pass
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OrHomrenne “ABIAThCS SK3EMILISIPOM’

Kot Bob siBiisieTcst 9K3eMILIsIpOM KOTA.
Kot Bob siBiisiercs 9K3eMILIAPOM KUBOTHOTO.
Kot Bob He siBsieTcst 9K3eMILIAPOM CODAKH.

19 / 51



)

OrHomlenne “ABIATHCT SK3EMILISIPOM

Kot Bob siBiisieTcst 9K3eMILIsIpOM KOTA.
Kot Bob siBiisiercs 9K3eMILIAPOM KUBOTHOTO.
Kot Bob He siBsieTcst 9K3eMILIAPOM CODAKH.

>>> isinstance(bob, Cat)
True

>>> isinstance(bob, Animal)
True

>>> isinstance(bob, Dog)
False
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YHuUBepCaJIbHBIN KJIacc

>>> object
<type ’object’>

>>> isinstance(l, object)

True

>>> isinstance(int, object)
True

>>> isinstance(object, object)
True
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HacremoBanme oT yHIBEPCAJILIOIO KIaCCa

class MyClass(object):
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HacremoBanme oT yHIBEPCAJILIOIO KIaCCa

class MyClass(object):

Pexkomenjyercs tak jenaThb

e Eamnnoobpasne

o Boumbiie Bo3zMmozkHocTEl



