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O0OBbeKTHI

@ Bce JaHHbI€ B IIpOI'PpaMMe — 0O BEKTHI

e Ymucia, CIMCKU, CTPOKA
o Kiaccel, byHKIMn
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O0OBbeKTHI

@ Bce JaHHbI€ B IIpOI'PpaMMe — 0O BEKTHI

e Ymucia, CIMCKU, CTPOKA
o Kiaccel, byHKIMn

o OcHOBHBIE CBOICTBa OOBEKTOB

o Hodenmuunocms (identity)
o Tun (type)
e 3Bnauenue (value)
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CBoiicTBa 0OBEKTOB

o N ieHTuIHOCTD

o Tum

o 3HaueHue
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CBoiicTBa 0OBEKTOB

o N ieHTuIHOCTD

@ ~ aJpecC B IIaMATHU
(] He MO2KET U3MEHATHCA
e id(), is, is not

o Tum

o 3HaueHue
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CBoiicTBa 0OBEKTOB

o N ieHTuIHOCTD
e ~ aJIpecC B IAMATH
o He MoxkeT m3MeHATBLCS
e id(), is, is not
e Tun
o BosMmorkHBIE onepanuy 1 3HAYCHUSI
o He moxkeT nsmeHSATHCS
e type()
o 3Hauenune
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CBoiicTBa 0OBEKTOB

o N ieHTuIHOCTD
e ~ aJpeC B NAMATH
o He moxker nsmensaTHCS
e id(), is, is not
o Tun
o BosMmorkHbIe oneparuu 1 3HAYECHUS
o He moxker m3mensaTnbest
e type()
o 3HaueHune
o Tekytee cocrosinme 06bEKTA
@ ~ COCTOdHUE IIaMATH
o Usmenaemocmv (mutability)
3aBUCUT OT THIIA
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VIMeHa 1 CChLJIKU

Nmst B koge —> OObEKT B maMATH
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IMena 1 cehblIKn

Nmst B koge —> OObEKT B maMATH

_____

CCBbIJIKa
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IMena 1 cehblIKn

Nmst B koge —> OObEKT B maMATH
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V3MmengeMble OO bEKThI

3HaueHne MOKET MEHATLCI
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V3MmengeMble OO bEKThI

3HaueHne MOKET MEHATLCI

_____

X=[1, 2] 1 1

1, 2]
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3MmengeMble OO beKThI

3HaueHne MOKET MEHATLCI

_____

1, 2] L x —[1, 2]
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3MmengeMble OO beKThI

3HaueHne MOKET MEHATLCI

_____

= [1, 2] L x o — (1, 2, 3]
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3MmengeMble OO beKThI

3HaueHne MOKET MEHATLCI

x = [1, 2]
y = X

y += [3]
x[0] =0

r -

-
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Hensmensiemble 00beKTDI
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Hensmensiemble 00beKTDI

Hexkotopnie oreparun HeI0TyCTUMBI
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Hensmensiemble 00beKTDI

Hexkotopnie oreparun HeI0TyCTUMBI

>>>x = (1, 2)
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Hensmensiemble 00beKTDI

Hexkotopnie oreparun HeI0TyCTUMBI

>>> x = (1, 2)

>>> x[0] =0

TypeError: ’tuple’ object does not support item
assignment
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Hensmensiemble 00beKTDI

HeKOTOpble olepanuun Co3garoT HOBBI OOBLEKT
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Hensmensemble 00bEKTDI

HeKOTOpI)IG olepanuun Co3garoT HOBBI OOBLEKT

_____

x = (1, 2) D x —( (1, 2)
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Hensmensemble 00bEKTDI

HeKOTOprG olepanuun Co3garoT HOBBI OOBLEKT

"
|

= (1, 2)

_____

(1, 2)
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Hensmensemble 00bEKTDI

HeKOTOprG olepanuun Co3garoT HOBBI OOBLEKT

_____
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= (1, 2)

y += (3,) vy —f (1, 2, 3)




Konrefinepbl 1 n3MeHs1€eMOCTD

Konmetinepv, — 0OBbEKTHI CO CCHITKAMU Ha JIPyTHe
OOBEKTHI.
Hamnpumep: crmckn, ciosapu.
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Konreitnepnl 1 n3MeHseMOCThb

Konmetinepv, — 0OBbEKTHI CO CCHITKAMU Ha JIPyTHe

OO'BEKTHI.
Hanpumep: crmcku, ciaoBapu.

-

x = [1, 2] R

| I |

1, 2]
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Konrefinepbl 1 n3MeHs1€eMOCTD

Konmetinepv, — 0OBbEKTHI CO CCHITKAMU Ha JIPyTHe

OO'BEKTHI.

Hampumep: ciimcku, ciaoBapu.

»
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1, 2]

_____
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Konrefinepbl 1 n3MeHs1€eMOCTD

Konmetinepv, — 0OBbEKTHI CO CCHITKAMU Ha JIPyTHe
OOBEKTHI.
Hamnpumep: crmckn, ciosapu.

x = [1, 2] L x —— b, 2]

y = (’a’, x) L
X[O] = ’p?’ ! y :_) 7a>
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AprymeHTsl QyHKIINI
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AprymeHTb! QyHKIINI

def £(1):
1 += (7a:, ’b’)
return 1

>>> x = [1, 2]
>>> f(x)

[1, 2, 7a)’ 7b7]
>>> ¥

[1, 2, )a), )b)]
>>>y = (1, 2)
>>> f(y)

(1’ 2, 7a3’ 7b7)
>>> y

1, 2)
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I3mensieMble 1 Hen3MeHseMble TUIIbI

N3mMmensseMbIe
list

dict

set

Heunsmensaemeie
int

float

complex

bool

str

tuple
frozenset
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Konkarenanus cTpok

IlepBorit BapuanT.

g = 7
for a in text:
s += a

Kaxk monro sto 6ymer paborars?
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Konkarenaius cTpok

IlepBorit BapuanT.

g = 7
for a in text:
s += a

Kaxk monro sto 6ymer paborars?

Bropoit BapuanT

parts = []

for a in text:
parts.append(a)

s = ’’.join(parts)
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Konkarenaius cTpok

IlepBorit BapuanT.

g = 7
for a in text:
s += a

Kaxk monro sto 6ymer paborars?

Bropoit Bapuant.

parts = []

for a in text:
parts.append(a)

s = ’’.join(parts)

Bropoit BapuanT 6picTpee nepBoro’™

* Moxer 6biTh HeBepHO B CPython.
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Konmpopanmue

13 /36



Konuposanne

o Heusmengemble 00beKTHI
[IpucBamBanme: y = x
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Konuposanne

o Heusmengemble 00beKTHI
[IpucBamBanme: y = x

o lsMengeMmble 0OBEKTHI

Monyns copy: copy, deepcopy.
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CyoBapy 1 MHOYKECTBA

dict u set

Kirouamu MOTyT OBITH TOJIBKO X3MIHUPYEMble OObEKTHI.
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X311

O6bekThr «— Ilembie ancia
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X311

O6bekThr «— Ilembie ancia

hash(...) — x3m obbekTa.
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X311

O6bekThr «— Ilembie ancia

hash(...) — x3m obbekTa.

Xom o0beKTa He JIOKEH MEeHITHCH.
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X3II 1 cpaBHEHUE

J10/12KHO OBITH BBIIIOJTHEHO

Ecmu x == y, To hash(x) == hash(y)
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X3II 1 cpaBHEHUE

JT0/12KHO OBITH BBITIOJTHEHO
Ecmu x == y, To hash(x) == hash(y)

list, dict, set — HexsmuUpyeMble

>>> x = [1]
>>>y = [1, 2]
>>> x ==y
False

>>> x += [2]
>>> x ==y

True

5/ 36



[Toap30oBaTE/IbCKIE KJaCCh

>>>

>>>
>>>
>>>

class CQ):
pass

c=2CO

d = {c: ’a’}

c.x =1
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CpaBHeHne 1 X531 110 YMOJTYaHNIO

X == y skBuBaJeHTHO id(x) == id(y)
hash(x) omnpemenserca mo id(x)
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CpaBHeHne 1 X531 110 YMOJTYaHNIO

X == y skBuBaJeHTHO id(x) == id(y)
hash(x) omnpenensierca mo id(x)

>>> x = CO
>>> y = CQ)
>>> x ==

False
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CpaBHeHne 1 X531 110 YMOJTYaHNIO

X == y skBuBaJeHTHO id(x) == id(y)
hash(x) omnpenensierca mo id(x)

>>> x = C()
>>> y = CQ)
>>> x ==
False

>>> hash(x)
8742768675019
>>> x.a =1
>>> hash(x)
8742768675019
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CHUHIVITOHBI

MozkeT cyIecTBOBaTh TOJBKO OJIUH TAKOH O0bEKT
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CHUHIVITOHBI

MozkeT cyIecTBOBaTh TOJBKO OJIUH TAKOH O0bEKT

ITpumep: None
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CHUHIVITOHBI

MozkeT cyIecTBOBaTh TOJBKO OJIUH TAKOH O0bEKT
ITpumep: None

>>> x = None
>>> y = None
>>> x is y
True
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Coopiuk Mycopa
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Coopiuk Mycopa

o CueT4YnKHU CCBHLIIOK
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CoopIukK Mycopa

o CueT4YnKHU CCBHLIIOK

e ViaJjeHue 1o JOCTHXKeHuu cuerdnka 0 . ..
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CoopIukK Mycopa

o CUeTYnKHu CCHLIOK
e ViaJjeHue 1o JOCTHXKeHuu cuerdnka 0 . ..

@ ..., BO3MOXKHO, HEe Cpa3y
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CoopIukK Mycopa

o CueT4YnKHU CCBHLIIOK

e ViaJjeHue 1o JOCTHXKeHuu cuerdnka 0 . ..

@ ..., BO3MOXKHO, HEe Cpa3y

Memneizkepbl KOHTEKCTOB
with open(’path/to/file’) as f:
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CoopIukK Mycopa

o CUeTYnKHu CCHLIOK
e ViaJjeHue 1o JOCTHXKeHuu cuerdnka 0 . ..

@ ..., BO3MOXKHO, HEe Cpa3y

Memneizkepbl KOHTEKCTOB
with open(’path/to/file’) as f:

o Iluksmuaeckue ceplikn — OK
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Baiir-kon

Brintoninenune ckpunra:
o Kommmrsanus B 6aiit-koz (.pyc)

o Hcunosmmenne

Mogayis dis (CPython)

21 /36



Bubsmorekn
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Buaemnane 6udmorekn

PyPI — the Python Package Index.
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Buaemnane 6udmorekn

PyPI — the Python Package Index.

pip — yTmauTa Jjid yCTaHOBKU.

$ pip install some_package
$ pip install --upgrade other_package
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TectupoBanue
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FOuuT-TecTnl

Obmas niaes

e PasbuBarh KO/ Ha HE3aBUCHMbIE YaCTH (FOHUTHI)

o TecTtupoBarh KazK/Iyi0 9acTh OTJIEIHHO
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FOuuT-TecTnl

Obmas niaes

e PasbuBarh KO/ Ha HE3aBUCHMbIE YaCTH (FOHUTHI)

o TecTtupoBarh KazK/Iyi0 9acTh OTJIEIHHO

[IpenmymiecTsa

e Hy:xno Menbie TecToB

o IIporme orazkuBaTh
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TecTr! “Bpy4HYIO”

def factorial(n):
current = 1
for i in range(l, n + 1):
current *= i
return current
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TecTr! “Bpy4HYIO”

def factorial(n):
current = 1
for i in range(l, n + 1):
current *= i
return current

def test_1():

return factorial(l) == 1
def test_2(0):
return factorial(b5) == 120

if not (test_1() and test_20)):

print "Tests failed"

26
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Moy unittest

import unittest

class TestFactorial(unittest.TestCase):
def test_1(self):
self.assertEqual (factorial(1), 1)
def test_2(self):
self.assertEqual (factorial(5), 120)

unittest.main()

(TecThI JTOJIKHBI HA3BIBATHCS test*)



BosmozkaocTu unittest

o Oruernl
(CKOJIBKO CJIOMAJIOCh, 9TO CJIOMAJIOCH )

e B uem mpobiiema
assertTrue(), assertEqual()
assertIn(),

o [louck TecToB B qUpEKTOPUN
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[TpoBepka nckmovenui

class TestFactorial (unittest.TestCase):

def test_float():

with self.assertRaises(TypeError):

factorial(2.5)
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Bubnnoreka pytest

def test_1(0):
assert factorial(l) == 1

def test_2(Q):

assert factorial(b5) == 120

$ py.test <filename>

(TecThI JOJIKHBI HA3BIBATHCS test*)
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[IpoBepka koja
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assert

[IpoBepka KoppeKTHOCTH “Ha JeTy”
def probability_of_smth(...):
result = ...
assert 0 <= result <=1, \

"Probability must be in [0, 1]"
return result

36



assert

>>> assert True

>>> assert False

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

AssertionError



assert

>>> assert True

>>> assert False

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

AssertionError

>>> assert False, "<description>"

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

AssertionError: <description>



YerpoiicTBo assert

assert CONDITION, TEXT
SKBUBAJIEHTHO

if not CONDITION:
raise AssertionError (TEXT)
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VcnoJib3oBanue assert

e B koppekTHOil nmporpaMme He cpabaThIBAIOT

@ OOBITHO HE UCIOJIB3YETCS JIJIsT TPOBEPKH apTyMEHTOB
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cnonp3oBanue assert

e B koppekTHOil nmporpaMme He cpabaThIBAIOT
e OOBIYHO He WCIIOJIB3YETCs JIJIsd TIPOBEPKHU apryMEHTOB

o OrpakaloT UHBAPUAHTHI ITPOTPAMMBI
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cnonp3oBanue assert

B koppekTHOil porpamme He cpabaTbIBAIOT
OOBIYHO He UCIOIB3YETCA JJIs TPOBEPKU apTyMEHTOB

OrpazkatoT MHBAPUAHTHI ITPOTPAMMBI

® 6 o o

Ectb ommusd, oTKiovaionas nx IPoBEPKY s
yCKOpeHusi paboTh
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YTUINTDI JIJI TPOBEPKH

(ITposepka Koza 6€3 BBIMTOTHEHS )
@ pep8.py
e PyChecker
o PyFlakes
e pylint
o (PyCharm)
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