NOHCKOW rOCYAAPCTBEHHbIM TEXHUYECKNI
YHUBEPCUTET

KAPELPA ABTOMATU3ALMA NMPON3BOACTBEHHbIX NMPOLECCOB

NNEKUWMA Ne5

Ob6BbEKTHO-OPUNEHTUPOBAHHOE
nporpammupoBaHue B Python.
HacnepoBaHue M NoAMMOPPU3IM

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



Obuwee npeacrtasneHmne ob HacnegosaHum 8 OOI

HacneposaHune B OOl npeacraBnaer cobon mexaHU3M pPaclUMPEHUA BO3MOXKHOCTEMN
MCXOA4HOro Knacca. lpn ncnonb3oBaHMM MexaHM3Ma Haciea0BaHUA UCXOAHbIN Knacc, To
eCTb K/1acC OT KOTOPOro byaet npou3BoaMTbCA HaciedoBaHME HA3bIBAETCA KaK NpaBuao
«poOAUTEeNbCKMM», a TOT K/Jacc, KoTopon byaeTr co3gaH B pes3ynbraTe Hac/aeaoBaHMA
Ha3bIBAETCA «AOYEPHUMDY.



anHLI,I/II'IbI MmexaHU3Ma HaclJie4O0BaHUNA

MexaHM3M HacneaoBaHMS NO3BOASET PACLUMPUTL UM USMEHUTb GYHKLMOHANbHOCTb
POAUNTENIbCKOTO KNacca NpuaepHmnBancb ABYX BarKHbIX MPUHLMUNOB:

1. He BHOCUTb M3MEHEHMUS B UCXOAHbIN, TO eCTb B POAUTENbCKMIM KNnacc.

2. B poyepHem Knacce AOMKHO ObITb MUMHMMYM KOZAQ, 3TO KOZ AO/XKEH KacaTbCA TOJIbKO
HoBOM PYHKLUMOHANbHOCTU BCA Ta GYHKLUMOHANIbHOCTb, KOTOpas A0/KHa NOBTOPSATbL TO,
YTO eCcTb B POAMTENbCKOM Knacce aBTOMATUYEeCKM byaeT B3ATa U3 POAUTENbCKOTO
Knacca.



[TpocTon Nnpumep «IdnemeHTapHOEe YUCSIO»

[lycTb MMeeTcaA KnacC «INeMeHTapHOe YUCNo», KOTOPOEe TOJIbKO MOXKET
CYMMMPOBATBCA C TaKUM XK€ «IIeMEHTapPHbIMU YNCIOM» U BOoNblE HUYETO HE MOXKET
Aenatb.

ementary di gl,),'“l“
(

elementary




[TpocTon Nnpumep «IdnemeHTapHOEe YUCSIO»

O6baBneHne sK3eMmnnAapos
K/1lacca U X UHMLUANU3aLUA

)
(3)

NepemeHHan «c» He 06bABNAEHA KaK
ak3emnaap Knacca ElementaryDigital, Ho
OHa TOXKe ABNAETCA IK3eMNNIAPOM

(f : ) AaHHOro Knacca.

(f )
(f a )
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PROBLEMS OUTPUT TERMINAL DEBUG CONSOLE

PS C:\Users\bykvi\YandexDisk\B pa6boTte\/lekumn no Python\tests> & C:/Use
s/bykvi/AppData/Local/Microsoft/WindowsApps/python3.10.exe

5
3
8




«Pa3sutoe yncno»

3aTemM Ham noTpeboBanocb 4YNCNo bosee pa3BUTOE, KOTOPOE MOXKET He TONbKO CYMMMUpoBaTbCs C cebe
NogobHbIMKW, HO MOKET eLLé U BblYMTATbCA, HA30BEM TaKOM Knacc Kak «Pa3BuToe uncnoy.

,ﬂ,l’lﬂ peweHunA ﬂ,aHHOl;'I 3a4ad4N Mbl MOXKEM MNOCTYNNTb ABYMA cnocobamu:

1) npocTo CKONMpOBATb CYLLECTBYIOWMA KOA M3 KAacca «INemMeHTapHOe 4Yucno» B Knacc «Passutoe
yncno» n 0obaBuTb B KNacc «Pa3Butoe YnMcno» Koa c HeaocCTatowmm MeToaom, Ho 3To He nyTb OOT.

2) A nytb OOl 310 B3ATb M YHacAeA0BaTb KNacc «Pa3BMUTOe UMCNAO» OT KAacca «INeMeHTapHOoe YnUCIoY,
Toraa Knaccy «Passurtoe unmcno» 6ygeTt A4OCTYyNHbI MeTOAbl U CBOMCTBA K/aacca «NeMeHTapHOoe YMUCIo»
aBTOMATUYECKM, AONNCATb HYXKHO ByaeT TONbKO MeToA, ANA BblYMTAHUA.



Cxema HacnenoBaHUA

Kiace «jieMeHTapHOE YHCJI0»

add(...)

JAN

Kiaacc «Pa3BurToe 4ucJjao»

sub(...)




[fporpamMmHbIN KO ANs Knacca «Pa3sutoe yncno»

— HACAED OBARNE




[fporpamMmHbIN KO ANs Knacca «Pa3sutoe yncno»

(f
(f
(f

(f
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PROBLEMS OUTPUT TERMINAL DEBUG CONSOLE

PS C:\Users\bykvi\YandexDisk\B pa6boTe\Jlekuun no Python\tests>
osoft/WindowsApps/python3.10.exe




YTO 3HAUYMT Noae c OAHUM NOAYEPKMBAHNEM?

. = value

ObpaTnTe BHMMaHMe Ha TO, YTO nose _value 3anucbiBaeTcA C OOHMM
CMMBOJIOM NOAYEPKMBAHUA, @ HE C ABYMS KaK paHee. YTo 3TOo o3Ha4aeT?
3TO O3HayaeT, YToO nose ABAAETCA 3aWMLLEHHBIM M Takoe onpeaeneHue
nona sBAAETCA He 4YTO CpeaHUMM MeXKAy YacTHbIM M nybnmdyHbim. K
3aLWMLEHHOMY MO0 HeNb3si 06pPaTUTLCA U3 BHE KAAcca, HO K 3TOMY MOJIHO
MOTyT 06pallaTbCA KaK camM Ksacc, B KOTOPOM 3TO Moje onpeaeneHo, Tak u
MOTOMKM 3TOro Knacca.

Torpa MOXHO CBECTM HaWM 3HAaHMA O moaAudUKaTOpax AOCTyna aTpmnbyTos
B cneaytoLlyto Tabanuy:



Mopudukatop 0O603HaueHue B
3HaueHue aTpubyTa MNpumep atpubyTa
aTpubyta Python

Ob6pawaTbca MOXKHO

> TONIbKO BHYTPM TOrO self.__value =5
YacTHbIU [Ba LAl
Knacca, B KOTOPOM :
(private) noAYEpKUBaHUA ) P def __add(self):
AaHHbIM aTprbyT bbIn pass
onpeaenéx.

Ob6pawaTtbca MOXKHO
BHYTPW TOro Knacca, B
KOTOPOM AaHHbIM

aTpubvT 6bI self._value=5
3alULLLEHHDbIN OpaHo P __yT 4
onpeaenéH, a Takxe .
(protected) noAYEpKUBaHME TP T def _add(self):
K aTpmnbyTy moryT pass
obpawaTbea

HacneaHnKn aaHHOro
Knacca.

Ob6pawaTbca MOXKHO

B Nto6oit YacTu Koaa: selfvalue =5

A cobatogeHna NnpuHumMna
B knacce, rae atpubyr W 5 P

My6nnuHbIf, HeT Kaknux-nnbo . WNHKaNCyALMM NiydLe nyBanyHbIMA
. onpenenéx ’
06Lea0CTYNHbIM cneumanbHbIX ’ Aenatb He NonA, a ceoAcTea)
(public) 0603HaYeHum B MOTOMKax K/jiacca,
N3 BHELHero Koaa
A3, def add(self):

roe ecCtb CCbl/iKa Ha pass

Knacc.




PaclwunpeHune

KOHCTPYKTOpa
POAUTENBCKOTO
Knacca

(f

NMPOBJIEMBbI BbIXOOHbIE OAHHbIE KOHCOJ1b OTNTAOKU TEPMUHAT

source /Users/vitalybykador/PROJECTS/test/venv/bin/activate
vitalybykador@Air-Vitaly test % source /Users/vitalybykador/PR(
<r/PROJECTS/test/venv/bin/python /Users/vitalybykador/PROJECTS
s =15

(venv) vitalybykador@Air-Vitaly test %




PaclwunpeHune
KOHCTPYKTOpa
pPOAUTE/IbCKOro
Knacca
(He
NpaBU/IbHbIN

BapuaHT!)

class ( Ik
def (self, width, height, deep):
()
(width)
(height)
(deep)
22
(3, 5)
(f . )
(3, 5, 2)
(f )

NMPOBJIEMDbI BbIXOOHbIE OAHHbIE KOHCO/J1b OTNIAOKH TEPMUHAT JU

(venv) vitalybykador@Air-Vitaly test % /Users/vitalybykador/PROJEC
ECTS/test/for_lectures.py

s =15

c = 30

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




class ( ) :

PaCLL”/lpEHl/le 16 def (self, width, height, deep):
KOHCTPYKTOpPA s .()- (w.idth, height)

POANTENBCKOTO .
Knacca 3, 5)
(NpaBUNbHBLIA A .
BapuaHT!) O )
Z‘;Ziﬂ‘lﬁbﬂf,ﬁsian?chy,”foKeabK MPOBMEMbI  BLIXORHBIE MAHHBIE  KOHCOMb OTNATKM  TEPMMHAN

cynepkaaccy.

(venv) vitalybykador@Air-Vitaly test % /Users/vitalybykador/PROJ
ECTS/test/for_lectures.py

s =15

c = 45

(venv) vitalybykador@Air-Vitaly test % [




class

def (self, width, height); class ( .
width def (self, width, height, deep):
height (). (width, height)
: deep
def self):
( g def (self):
(). ()
(3, 5)
(f )
("")
(3, 5, 3)

bonee aneKkBaTHbIN 25 print(f'cb = {cb. >

(f D )

BapWaHT peasn3aumu

NMPOBJIEMbI BbIXOOHbIE OAHHbIE KOHCOJ1b OT/IAOKU TEPMUHAI

Kn a CCO B ECTS/test/for_lectures.py

Square u Cube ch = 15

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



Obuwee npeacrasneHue o nonmmopdumname 8 OOl

Monnmopdursm Ha rpeyeckom fA3blKe O3HAYaeT «NoAU» - MHOro, a «mopdpusm» - popma, TO
eCcTb NOIMMOPPU3M AOCNOBHO MOXKHO NEPEBECTU KaK KMHOToGopm».

B A3blkax NporpammmpoBaHMs C AWHAMMYECKOW TUNM3aUMEN, HanpuMep, B A3blKe
nporpammunpoBaHma Python, nonmmopdunsm yacto BcTpevaeTca Tak KaKk «yTUHaA» TMNKU3aums
3TOMY LLUMPOKO cnocobcTayerT.

B Knaccnyeckom cmbicne nonmmopdusm AenAaT Ha NapameTpUYecKkum (MM NCTUHHDBIN) U
ad-hoc-nonnmopdunsm (MHUMBIN, cNeUManbHbIX, CNeLnann3mpoBaHHbIN).

Yacto nonanmopdusam AatoT B caeayrowlem onpeaeneHnn: oanH MHTepPemc — MHOMKECTBO
NporpammHbIX peanmnlauunin. lNoa sto onpeaeneHue nognaaaet ad-hoc-nonnmopdumsm.

Ad-hoc-nonnmopdmnam Bo MHOTMX A3blKax NOALEPKMBAETCA MO CPeACcTBaM Meperpysku
bYHKUMMN M MeToaoB, a B €nabo TUNM3MPOBAHHbLIX A3blKax (Hanpumep, B fA3blKax C
ANHAaMMYECKON TUMNM3AUMN NOAAEPHKMBAOWMX NPUHLMN «KYTUHOM» TUMM3ALMUKU - KaK A3bIK
nporpammupoBaHma Python) — no cpeactesam (HeABHOro) npuBeaeHNA TUNOB.



[Monnmopdpunsm
OCHOBAaHHbIN Ha
HEeABHOM aHa/mn3e
TUMNOB

PROBLEMS OUTPUT

PS C:\Users\bykvi\
osoft/WindowsApps/

PVM aHanunsupyet tmn
NepemMeHHbIX 1 B
3aBMCUMOCTU OT 3TOrO B
MecTo obulen onepauunm
«+» ANA LeNOYNCNEHHbIX
3HAYeHUU BbINONHAET
onepaymio CYMMUPOBaHUS,
a ANA CUMBO/IbHbIX
3Ha4YeHU onepauyuto
KOHKaTeHauuu.



[lon I/IMOpCI)M3M No/1b30BaTe€/IbCKMUX TUIMOB

[eomeTpuyeckme purypsol

A A
W h
\ 4 v
o » : :




[lon I/IMOp(I)M3M No/1b30BaTe€/IbCKMUX TUIMOB

Kaace «GeometryFigurex»

area(): real

A

Kiaacc «Squarex»

width: real

arca(): real

Kaace «Trianglex»
width: real

height: real

Knacc «Circlen

radius: real

[

arca(): real

arca(): real

A

O




[Monnmopdursm NonbL30BaTE/IbCKUX TUMOB

S = 11




Monnmopdpmam
NO/1b30BaATE/IbCKUX
TUMNOB

MPOBJTIEMbI BbIXOOHbIE OAHHbIE KOHCOJ1b OT

(venv) vitalybykador@Air-Vitaly test % /Use
ECTS/test/for_lectures.py
sq =9

tr = 4.0

cl = 78.53981633974483



Monnmopdpunsm
yepes
CTaHOApPTHbIE
dunder-
MeTobl

__init __rmod __1init subclass
__rmul __int

abs ror __linvert

add ___round _1le

and ___rpow_ __1lshift
__bool __rrshift 1t
__ceil __rshift __mod
__class __rsub _ mul
__delattr ___rtruediv __ne

dir ___rxor __neg__
__divmod __setattr __new

doc __sizeof __or
_eq __pos
__float str __pow
_ _floor __radd
__floordiv sub ___rand
__format __subclasshook = rdivmod
__ge _ truediv ___reduce
___getattribute ___trunc ___reduce _ex
___getnewargs XOr __repr
gt __rfloordiv
__hash __rlshift

index



Monnmopdunsm yepes ctaHaapTHble dunder-meTobl

_Sr Q




Monnmopdunsm yepes ctaHaapTHble dunder-meTobl

class ( ) :
def (self, width, height):

class ( ):
def (self, width):
width

width

width
width height

height

def (self):
(self):
(" def self)

-l o~




Monnmopdunsm yepes ctaHaapTHble dunder-meTobl

Crano
bbino

MPOBMEMbl  BbIXOOHbIE JAHHBIE  KOHCOSb OT NPOBJIEMbl  BbIXOAHBIE AAHHBIE  KOHCO/Ib OT

_ _ _ (venv) vitalybykador@Air-Vitaly test % /Use
(venv) vitalybykador@Air-Vitaly test % /Use square area = 9
ECTS/test/for_lectures.py
sq=9 triangle area = 4.0

tr 4.0 circle area = 78.53981633974483

cl 78.53981633974483 (venv) vitalybykador@Air-Vitaly test % I




Monnmopdunsm yepes ctaHaapTHble dunder-meTobl

Onpeaenum onepauuio CYyMMUPOBAHUA KBaapaToB

1 wl + w2
Traceback (most recent call last):

File "/Users/vitalybykador/PROJECTS/test/for_lectures.py", line 62, in <module>
sg3 = sql + sq2

TypeError: unsupported operand type(s)%fqr +: 'Square' and 'Square'’ ,.
(venv) vitalybykador@Air-Vitaly test % [| s e




Monnmopdunsm yepes ctaHaapTHble dunder-meTobl

class (
def (self, widtl

width




Monnmopdunsm yepes ctaHaapTHble dunder-meTobl

obj.width)




Monnmopdunsm yepes ctaHaapTHble dunder-meTobl

MPOBJTIEMbI BbIXOOHbIE OAHHbIE KOHCOJ1b OT/TIAOKWA

(venv) vitalybykador@Air-Vitaly test % /Users/vitaly
sql.width = 3
square area = 9

sqQ2.width = 2
square area = 4




Monnmopdpunsm
yepes CTaHOaPTHbIE
dunder-meTtoapl

NMPOBJIEMBbI BbIXOOHbIE OAHHDbIE KOHCOJ1b OT/IAOKW

(venv) vitalybykador@Air-Vitaly test % /Users/vital
sql.width = 3
square area = 9

sq2.width = 2
square area = 4

sq3.width = 5
square area = 25




