NOHCKOW rOCYAAPCTBEHHbIM TEXHUYECKNI
YHUBEPCUTET

KAPELPA ABTOMATU3ALMA NMPON3BOACTBEHHbIX NMPOLECCOB

NERUWMA Neb6

Ob6BbEKTHO-OPUNEHTUPOBAHHOE
nporpammupoBaHue B Python.
ABCTpaKTHble Knaccbl, UHTEPPENCHI U
ngHKLI,I/IVI o6paTHOro BbI30BA

COCTABUTE/Ib: KRAHA. TEXH. HAYR  BbIKAAOP B.C.



ABCTpaKTHble Knacchl

ABCTpaKTHble Knaccbl npeanaratoT cnocob dopmanusaumm uHTepderica y cBOUX
HacneaHMKOB, KOTOpble B OT/IMUMW OT abCTPaKTHbIX K/AaccoB Ha3blBalOTCA —
KOHKPETHbIMWM KNnaccamum.

Henb3Aa co3naBaTb IK3EeMMNNAPbI a6CTpaKTHOFO K/1aCCa, OT a6CTpaKTHOI'O K/1aCCa MOXHO
TO/IbKO HaAC/1eaoBaTb KOHKpPETHblE KJ/1aCCbl WU CO344dBadTb 3K3eMNaAaApbl WMMEHHO
YHaCNeagoBaHHOINO KOHKPETHOINoO K/aiaCca.



[na yero sBoobule HYXKHbl abCTpaKTHbIE Knaccobl?

1. Ons dopmanmsaumm n ctTaHaapTU3aumm nHTepdeinca oaHopoaHbIX KNaccos.

YTOObI KaXXabl KNacc, KOTOPbIM OTHOCUTCA K cemencTy cebe noaobHbIX, UMEN TaKme e
MeTOoAbl M CBOUCTBA (BN/IOTb A0 HA3BaHUA), YTO U ApYyrMe KaacCbl CEMENCTBA.

2. KOHTpOI’Ib peain3daunint MeTogos u CBOMCTB B KaXX4JOM KOHKPEeTHOM K/1acCe — NMNOTOMKe

a6CTpa KTHOIO K/1aCcCa.

N.B!: Tak KaK abcTpaKTHbIN Knacc ABNAETCA POoAUTENbCKUM, TO B HEro MOXKHO BbiHeCTU Ntobble obwme ans
BCEX NOTOMKOB CBOMCTBA U METOADbI.



PaccmoTpum npumep

[eomeTpuyeckme purypsol

W .

nr



Ilna rPaMma K/1aCCoB

Knacc «GeometryFigurex

geometry: list[real]

area(): real

draw()
rotate()

A

Kaace «Rectanglex»

Kaace «Trianglex»

Knacc «Circlen

A

O



BHayane paccmoTpum
POAUTENLCKUN KNacc, HO
HeabCcTpaKTHbLIN




Hacnegyem NnOTOMKOB OT
HeabcTpaKTHOro
poautena

OwmnbOK HeT, HO M pe3ynbTaTa
paboTbl TOXKe HeT :((

Co3paem aK3emnaapb.bl
poauTensa, NOTOMKOB U
Bbl3blBaem MeToApbl...

(venv) vitalybykador@Air-Vitaly test % /Users/
CTS/test/for_lectures.py
(venv) vitalybykador@Air-Vitaly test % []




Tenepb paccCMOTPUM POAUTENbCKUIM Knacc, HO abcTpaKTHbIN!

(self, lst_geometry_charact):
lst_geometry_charact

(self):

1) cnonb3yem cneumanbHyto
6nbnnoteky abe ana peanum-

3aummn abCcTpaKTHOro Kaacca.

2) Hacneayem Halw Knacc ot
CTtaHAaapTHOro abcTpaKTHOrO
Knacca ABC.

3) O6a3aTenbHO Aenaem, To

YTO AO/IKHO ObITb peann3oBaHo
B MOTOMKaXx (B AaHHOM c/ly4yae
3TO MEeTOoAbl), TOXKe abCcTpaKHbI-
MM.

B a3bike Python gna storo
Ncnonb3yeTcsa AeKopaTop
@abstractmethod.




nOCMOTpVIM, YTO HaM Aa/10 NCMOJIb3OBaHUE a6CTpaKTHOI'O K/1dCCa B Ka4eCTBE
poaAnNTe/IbCKOro

NMPOBJIEMbI BbIXOOHbIE OAHHbIE KOHCOJ1b OTNTAOKW TEPMUHAT JUPYTER

(venv) vitalybykador@Air-Vitaly test % /Users/vitalybykador/PROJECTS/test/venv/bin/python /Users/vitaly

CTS/test/for_lectures.py
Traceback (most recent call last):
File "/Users/vitalybykador/PROJECTS/test/for_lectures.py", line 34, in <module>

geometry = GeometryFigure([2, 4])
TypeError: Can't instantiate abstract class GeometryFigure with abstract methods area, draw, rotate

(venv) vitalybykador@Air-Vitaly test % ||

Henb3a co3paTtb ak3emnaap abCcTpaKTHOro Knacca, To TOro Kaacca, KoTopblii onucbiBaeT o6wmn nHrepdenc
N HEKOTOpble 06LMe XapaKTepUCTUKU CeMeiCcTBa KAaccoB.




Henb3Aa co3patb aksemnaap
KOHKPETHOro Knacca,
YHacneao0BaHHOTO OT
abcTpaKTHOro Knacca, NoKa B
KOHKPEeTHOM KJ1acce He byayT
peanusoBaHbl Bce
abcTpaKTHble MmeToAabl U
cBOMCTBa.
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NMPOBJIEMbI BbIXOOHbIE OAHHbIE KOHCOJ1b OT/TIAOKU TEPMWUHAT

CTS/test/for_lectures.py
Traceback (most recent call last):

JUPYTER

File "/Users/vitalybykador/PROJECTS/test/for_lectures.py", line 34, in <module>

rec = Rectangle([4, 8])

TypeError: Can't instantiate abstract class Rectangle with abstract methods area,

(venv) vitalybykador@Air-Vitaly test % |

Ctpoka 40, ctonbe, 1

Mpo6enos: 4

UTF-8

draw, rotate

LF

{e Python




class ( ):

def (self):
[0] . [1]
def (self):
( )
def (self):
. @
(f )
class ( )
class ( ) -
([4, )
@)
()
()
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MPOBJIEMbI BbIXOOHbIE JAHHbIE KOHCOJ1b OT/TIAOKU TEPMUHAT JUPYTER

(venv) vitalybykador@Air-Vitaly test % /Users/vitalybykador/PROJECTS/test/venv/bin/pytho
S.py

OTpucoBka MpsAMOYroJibHUKa

MoBopoT npsMoyrofnbHUKa Ha yron 90

MoBopoT npsiMOoyronbHUKa Ha yron 180

(venv) vitalybykador@Air-Vitaly test % |




NHTepdpeuncs

Tak KaK fA3blKk nporpammupoBaHmMa Python nopaeprknBaeT MHOMKeCTBEHHOE
HacneaoBaHME U KOHUENUUIO abCTPaKTHbIX K/acCoB, TO Kak TaKOBbIX MHTepdencoB B
Python HeT. WHTepdencbl MCNonb3ylTcs B TeX A3blKax [Ae MHOMXEeCTBEHHOE
HacnefoBaHME He NoAAepKUBAETCA, HANPUMep, B A3blKe NporpammmnpoBaHma Ci#.

Tem He MmeHee KOHLUenuusa MHTepdencoB MOKET ObITb Nose3Ha N €€ MOXKHO NPUMEHATb
1 NPU NPOEKTUPOBAHNM MPOrPaMM Ha fA3blKe NporpammupoBaHma Python.

CywecTByeT CTOPOHHAA bubnnoteka ana peanusaumm uHTepdencos B Python. 310
6ubnnoteka zope.interface. Ho Mmbl paccmoTpum peanusaymio MHTEPHencos
CTaHA4apTHbIMKU cpeacTsamum Python.

CywiecTByeT HECKO/IbKO MNoAxo4oB ANA peannsaumm uHTepdencoB cTaHAAPTHbIMU
cpeactBamn Python, M3yuynm TOT, KOTOPbIA KarkeTca Hambonee noaxogAwmm C TOYKM
3peHunsa aBTopa AaHHOro Kypca.



PaccmoTpum npobnemy Ha npumepe

Knacc «GeometryFigurex

geometry: list[real]

area(): real
draw()

(rotate() ) _

A

/__

Nna knacca «Circley
BPaLLLEHME HEe HYXHO.

Ho Tak KaK AaHHbI MeToj,
eCTb B pOAUTE/IbCKOM
abcTpakTHOM Kalacce, TO B
«Kpyre» ero Bcé paBHoO
npunaeTca Kak-To
peann3oBblBaTb, OH AaXe
MOXKeT HUYero He AenaTb, HO
NONXKeH ObITb.

| Kaace «Rectanglex»

Kaace «Triangle»

Knacc «Circlen |

A

O



Pewnm npobnemsl yepes MHTeppemnchl

Knace «IRotater Knacc «GeometryFigurey

rotate() é\
A area(). real
draw()

geometry: list[real]

A

| Kunace «Rectangle» | | Kumace «Trianglex» | | Kumace «Circlex |

] / O




Peannsaumna

(ABC) :

B KOAe (self, lst_geometry_charact):

lst_geometry_charact




Peannsauma B Koae

MPOBJIEMbI BbIXOOHbIE OAHHbIE KOHCOJ1b OT/IAOKW TEPMWUHATN JUPYTER

(venv) vitalybykador@Air-Vitaly test % /Users/vitalybykador/PROJECTS/test/venv/bin/python /Use

2.py
Traceback (most recent call last):

File "/Users/vitalybykador/PROJECTS/test/for_lectures2.py", line 33, in <module>

rec = Rectangle([4, 8])
TypeError: Can't instantiate abstract class Rectangle with abstract methods area, draw, rotate

(venv) vitalybykador@Air-Vitaly test % |}




Peannsaumna B
Kode
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NMPOBJIEMbI BbIXOOHbLIE OAHHbIE KOHCOJ1b OTNTAOKW TEPMUHAN JUPYTER

(venv) vitalybykador@Air-Vitaly test % /Users/vitalybykador/PROJECTS/test/venv/bin/pyt

2.py
Traceback (most recent call last):

File "/Users/vitalybykador/PROJECTS/test/for_lectures2.py", line 41, in <module>

cl = Circle([5])
TypeError: Can't instantiate abstract class Circle with abstract methods area, draw

(venv) vitalybykador@Air-Vitaly test % |




PyHKUMKN obpaTHOro Bbidosa (callback-¢yHKkunn)

[pn peanusaumm nporpamm B pamkax napagurmbl OOl 4acTo NCNonb3yroT COObITUNHYIO
Mmoaenb obmeHa coobuweHuamn mexay obbekTamu nporpammbl. [Ona peanunsauunm
COObITUMHON MOAENN NCNO/b3YHOTCA TaK Ha3blBaemble PYHKLUN 0OpPaTHOroO Bbi30Ba WU
callback-dyHkuunn.

Mo cBoei cyTM PyHKUMS 0bObpaTHOro Bbi3oBa 3TO GYHKUMA, KOTOpaAa nepefaHHas B
Apyryto GyHKUMIO B KayecTBe aprymeHTa (Mamn meToa Knacca), 3aTem dyHKLMA obpaTHOro
Bbl30Ba BbI3bIBAETCA TaM Ky/aa OHa bblsa nepegaHa.



PyHKUMKN obpaTHOro Bbidosa (callback-¢yHKkunn)

dyHKUMA 06paTHOro BbI30OBa

Onpedensem, ymo bydem
8bIM0/IHEHO, K020a eé 8bi308yMm.

dyHKUMNA KOTOpaA Bbi3blBaeT
callback-pyHKuuio

Onpedensem Ko20a bydem 8bi38aHA
¢yHKYUsa obpamHozo 8bi3084a.

ToT KTo nuweT Knacc Button (KHoMKa),
onpenensaAeT OTPUCOBKY, PaCNoONOKEHNE B
OKHEe NPOorpammbl, NULIET KOA, HaXKaTnA Ha
KHOMKY.

Ho, nporpammmcT nuLwywmn Kog Knacca
Button He 3HaeT Kak ero KHonka byaet
MCNO/Ib30BaTbCA B KOHKPETHOW Nporpamme.
B ogHOM nporpamme Npu Ha*KaTuUn Ha
KHoNKy Ok 6ygeT 3aKpblBaTbCA OKHO, B
ApPYron — 3anyckaTbCs pacyeTbl, B TpeTben —
BbIBOAWUTCA COObLEHNE NONBb30BATENIO...

MosToMy NPOrpaMmmCT, KOTOPbIA NULLET
Knacc Button otgaeTt peanmsauyuio
AENCTBMA NO HAXKATUIO KHOMKU TOMY
NPOrpPaMmmnCTy, KOTOPbIN ByaeT 3TOT Knacc
MCNONb30BaTb B KOHKPETHOM Nporpamme.
N B3anmopgencTeme BTOPOro NporpaMmmmcTa
C Knaccom Button peanmnsyertca yepes
byHKUUIO 06paTHOro BbI3OBA.



PaccmoTpum npumep

data

Kaace «<Actiony

do ()

act_ 01
data = 5

do () :
return data + 2

IK3emnaapbl Knacca «Action», KOTopblie Npu
Bbl3oBe metoaa do () Ao0MKHbI AenaTb
pa3Hble AeNCTBUA.

3TN AENCTBMA Ha 3Tane NPoOeKTUPOBaAHUA
K/lacCa HEU3BECTHbI, NO3TOMY OyayT
peann3oBaHbl Yepes GyHKUMKM 06paTHOro
BbI30Ba B KOHKPETHOM Nporpamme.

act_02
data = 10
do():
return ‘Ymcyio {datal}’




B
nPOrpaMmHOM
Koae

®dyHKUMKM obpaTHOro
BbI30Ba.

MNepenaya GyHKUMIM 0OpaTHOrO
Bbl30Ba B meToA, do() aksemnnapos
Knacca «Action».

Knacc «Actiony.




MPOBJIEMBI BbIXOOHbIE JAHHbIE KOHCO/J1b OT/TIAAKHA TEPMUHAN

;ﬁ...,Hvyc;]p 10
(venvY*Vitalybykador@Air-Vitaly test % |]




