Jexnus 13

OcHoBBI IpoeKTHPOBAHMS KJaccoB U npuHuun SOLID

1. BBenenue B IpOCKTHPOBaHUE KJIACCOB

[IpoexTupoBaHNe KIACCOB SIBJSECTCS OJHUM M3 BAXKHEUIIUX ACHEKTOB OOBEKTHO-
opueHtrpoBa"HHoro nporpammupoBanusi (OOII). [IpaBuibHO CPOEKTUPOBAHHBIC
KJIACChI YIPOUIAIOT CO3JJaHUE U TOJJIEPKKY KOJa, 00ECIIEYMBAIOT €r0 MOAYJIbHOCTD
Y TTIOBTOPHOE UCTOJIb30BaHUE, a TAK)KE CIIOCOOCTBYIOT TMOKOCTH M PACIIUPIEMOCTH
npunoxenusd. B pamkxax OOII kimaccel IOMKHBI MOJEIUPOBATH CYIIHOCTH
IpeAMETHOM 00J1aCcTH, OTpaXkasi UX CBOMCTBA U MOBEICHUE.

OCHOBHEIC 3a1a4U IpU MPOCKTUPOBAHUU KJIACCOB BKIIFOYAIOT!

« o0ecneyeHne 4YeTKOro PasaACIICHUA 06H3&HHOCT€I\/1;
e MHUHUMMU3AIHIO CBA3HOCTU MCIKIY KJIAaCCaMU,
e TMOAACPKKY MHKAIICYIIAINN U 3allIUTHI JaHHbIX.

Yto6sl 3¢ (PEeKTUBHO MPOEKTUPOBATH KJIACCHI, Pa3padOTYMKHU MOTYT CIIEIOBaTh
npuniunaMm SOLID, koTopble MOMOTrarmT CO34aTh YCTOHYHMBYIO apXHUTEKTYpY,
MUHUMU3HPOBATH B3aUMO3aBUCUMOCTH U YIIYUIIUTh YIIPABISIEMOCTh KOJIA.

2. llpunuunsr SOLID

[Mpuauner SOLID — 310 Habop pexomMeHaaui, pa3paO0TaHHBIX AJIs YIYUIICHHUS
KayecTBa 0O0BEKTHO-OPHUEHTHUPOBAHHOTO MPOEKTUPOBAHUSA. DTHU MPUHIUIBI OBLTH
npemioxenbl Pobeprom Maptunom (Robert C. Martin) u HarpaBJICHBI Ha CO3/TaHHE
rUOKOM, yCTOWYMBOI U paciupseMon apxuTekTypsl koga. SOLID — 3To akpoHuM,
KaXk/1ast OyKBa KOTOPOTO IMPEACTABISET ONPEACICHHbIN TPUHITUIL:

« S — Single Responsibility Principle (Ilpunnun eguHCTBEHHOMN
OTBETCTBEHHOCTH)

o O — Open/Closed Principle (ITpuHIun oTKpBITOCTH/3aKPBITOCTH)

o L — Liskov Substitution Principle (IIpuamun moacranoBku bapOapst
JIuckoB)

o | — Interface Segregation Principle (ITpuatun pasnencHust uHTEpdEiica)

o D — Dependency Inversion Principle (ITpuHiun nHBepCcHN 3aBHCUMOCTEH )

3. Ilpunuun ennHCTBeHHOI 0TBeTcTBeHHOCTH (Single Responsibility Principle,
SRP)

[IpyHIMIT €AMHCTBEHHON OTBETCTBEHHOCTH TIJIACUT, YTO KaXKJbId KJIACC JTOJKEH
MMETh OJIHY U TOJBKO OJHY NPUYMHY I W3MEHEHHs. [[pyrumu cioBamMu, Kiiacc



JIOJKEH BBITIOJHSATD JIMIIb OJIHY 3a/la4yy U HE OBITh OTBETCTBEHHBIM 3a BBITIOJIHEHUE
ApYTHX 3a/1a4y. DTO MO3BOJSET YIPOCTUTH KIACCHI, CENaTh UX 00JI€e YNTAEMbIMU U
MOAACP>KUBAEMBIMHU.

ITpumep:

python
Konmposats ko
class ReportGenerator:
def generate_report(self, data):
# I'enepanus oTuera
pass

class ReportSaver:
def save_report(self, report, filepath):
# CoxpaHeHHE OTYETa
pass

3necb ReportGenerator oTBeyaeT TOJIBKO 3a TeHepaluio oTuera, a ReportSaver —
324 ero COXpaHEHHWE, YTO COOTBETCTBYET MPUHIUIY  €IUHCTBEHHOMU
OTBETCTBEHHOCTH.

3.1 Ilpeumymecrea SRP

o YIIpOUIEHHE KIIACCOB, TAK KaK KaXJAbIM U3 HUX PEIIACT TOJIBKO OJHY 3a]a4y.

o VYiydllleHHE TECTUPYEMOCTHU KOJa.

o YMeEHbIIIEHHE BEPOATHOCTH KOH(DIMKTOB TpPH M3MEHEHHHM KOJa, TaK Kak
VU3MEHEHUS OJTHOTO KJlacca He 3aTparuBaroT JIpyTUeE.

4. Ilpunuun orkpeiTocTU/3aKkpbITOcTH (Open/Closed Principle, OCP)

[TpuHIIMTT OTKPBITOCTH/3aKPBHITOCTH YTBEPXKIAET, YTO KJIACChI JIOJDKHBI OBIThH
OTKPBITHI JIJIs1 PACHIMPEHUS, HO 3aKPBITHI JIJIs1 MOAU(GUKAINIY. DTO 03HAYAET, YTO
MIOBEJICHUE KJlacca MOYKHO U3MEHUTD, HE U3MEHSISI €T0 UCXOAHBIN KOoJ. B 0CHOBHOM
ATO JOCTUTAETCS MyTeM HCTIOIb30BaHMS HACIEIOBAHUS U TTOJIUMOPPHU3MA.

[Tpumep:

python
Konmposats ko1
class Notification:
def send(self, message):
pass

class EmailNotification(Notification):
def send(self, message):



print(f"Sending email: {message}")

class SMSNotification(Notification):
def send(self, message):
print(f*Sending SMS: {message}")

3nech kiacc Notification OTKPBIT JJIsl pacIIUPEHUs] — MOKHO J100aBJISITh HOBBIC
BUIbl yBepomiieHui (Hampumep, PushNotification), HO He U3MEHSTH €ro Kop,
cnenys npunnuny OCP.

4.1 Ilpeumymecrea OCP

o lloBeieHne THOKOCTH KOJIA.

o CHmxeHHe BEpOSITHOCTH OMMUOOK MPpH 100aBICHUH HOBOTO (hYHKIIMOHAA.

e YMeHbIIIeHHE HEOOXOAMMOCTH BHECCHHSI U3MEHEHUM B CYIIECTBYIOIIUM KO,
YTO CIIOCOOCTBYET YCTOMYMBOCTH KOJIa.

5. Hpunmun noacranoBku Jluckos (Liskov Substitution Principle, LSP)

[Tpunuun nojactaHoBKY JIMCKOB I1aCUT, YTO JTHO0O0H K3EMIUISP MOJIKIacca T0KEH
OBITh B3aMMO3aMEHSIEM C DIK3eMIUISIpOM ero cymnepkiacca. [logkiaacchl JOIKHBI
NoJIIep)KUBaTh MHTEp(deiic U TMoBeACHHE CYNEpPKIACCOB, HE Hapylias JIOTHKY
IpOrpaMMbl. ITO BaXKHO JJIs 00ecTeueHus MpeAcKa3yeMoro MOBeICHHs KoJla TIpH
UCIIOJIb30BaHUM MOJUMOpPU3Ma.

[Tpumep:

python
KonupoBatsk ko1
class Bird:
def fly(self):
pass

class Sparrow(Bird):
def fly(self):
print("Sparrow flies")

class Penguin(Bird):
def fly(self):
raise NotimplementedError(*"Penguins can't fly")

3neck Hapymaetcs npuHiun LSP, Tak kak Penguin He MOXeT JeTaTh, 4TO ACiacT
€ro HECOBMECTUMBIM ¢ Bird. 9T0 MOXXHO pemmTh, U3MEHUB CTPYKTYPY KJIACCOB U
co3/1aB 0a30BBIN KJIACC IS HEJIETAIOMINUX U JIETAOIIHUX TITHII.

5.1 IIpeumymecrea LSP



o Ilonneprka mpenckasyeMOCTH U HAJEKHOCTH KOJa.
o OOecneyeHue KOPPEKTHOrO MOTUMOP(HOTO MOBEACHUS.
o YmpolleHue TECTUPOBAHUS U MOAIEPKKH KOJA.

6. Ipuanun pa3znenenns uarepdeiicos (Interface Segregation Principle, 1SP)

[IpuHun paszneneHuss UHTEP(PENCOB rIACUT, YTO KIACCHI HE AOJDKHBI 3aBHCETh OT
UHTEPPENCOB, KOTOpPbIE OHM HE HCMONB3YIOT. JpyrumMu cioBamu, HEOOXOIUMO
co3JaBaTh CIELUAIU3UPOBAHHbIE WHTEpQENChl ISl pa3iIUYHbIX 3a7a4y, a He
O0OBEUHATh BCE METOJBI B OJHOM HHTepdeiice. ITO yMEeHbIIaeT H30BITOYHbIC
3aBUCUMOCTH U MOBBIIIAET THOKOCTH CUCTEMBI.

ITpumep:

python
Konmposats kox
class Workable:
def work(self):
pass

class Eatable:
def eat(self):
pass

class Robot(Workable):
def work(self):
print("Robot is working")

class Human(Workable, Eatable):
def work(self):
print("Human is working")

def eat(self):
print("Human is eating")

3nece Human u Robot peanusyroT Tobko Te HHTEp(]ECH, KOTOPbIE HEOOXOTUMBI
UM JUTsI BBITIOJTHEHHS CBOMIX 3a/1a4, YTO COOTBETCTBYET nmpuHIumy ISP.

6.1 Ilpeumymecra ISP

o IloBbimeHrE THOKOCTH U MOAYJIBbHOCTH KOAA.
o CHmxenne N30BITOYHBIX 3aBUCUMOCTCH MCXKAY KilaCCaMM.
U prOHleHI/Ie TCCTUPOBAHHUA U MOAACPIKKHU CUCTCMEIL.

7. Ilpuauun uaBepcun 3aBucumocteid (Dependency Inversion Principle, DIP)



ITpuHIMII HTHBEPCUM 3aBUCUMOCTEN YTBEPXKIAET, UTO:

1. Monynu BepXHEro ypOBHS HE JOJDKHBI 3aBHCEThb OT MOJYJIEH HMKHETO
ypoBHs. O0a JOJIKHBI 3aBUCETh OT a0CTPaKIIUA.

2. AOCTpakuuu He TOJHKHBI 3aBUCETh OT AeTaliel. JleTanu 10IKHbBI 3aBUCETh OT
a0CTpaKIIU.

DTO0 03HAYaeT, YTO KJIACCHl HE JO/DKHBI HANPSIMYIO 3aBHUCETh OT KOHKPETHBIX
peanuzanuii, a JOJDKHBI paboTaTh ¢ abCTpakiusMu. OITO JOCTUTACTCS
UCIIOJIb30BaHUEM UHTEP(PEHCOB MM aOCTPAKTHBIX KJIACCOB.

ITpumep:

python
Konuposats xox
class NotificationSender:
def __init__ (self, notification):
self.notification = notification

def send(self, message):
self.notification.send(message)

class EmailNotification:
def send(self, message):
print(f*Sending email: {message}")

class SMSNotification:
def send(self, message):
print(f"Sending SMS: {message}")

# Ucnonb3oBanue DIP

notification = EmailNotification()

sender = NotificationSender(notification)
sender.send(*'Hello™)

3nech NotificationSender 3aBucut ot unTepdeiica notification, a He OT KOHKPETHOM
peanu3anuu, 4To COOTBETCTBYET NpuHImITy DIP.

7.1 IIpeumymecrea DIP

o IloBwimenue ruOKoCTH KOoJa 1 BO3MOXKHOCTH MaCIHTa6I/IpOBaHI/I${.
o OOierucHue TCCTUPOBAHU, TaK KaK 3aBUCUMOCTHU MOKHO 3aMCHATh HAa MOKH.
e YMEHBIICHHUE MIOTHOCTU CBS3H MCIXKIAY MOAYJISIMU.

8. IIpouecc MpoeKTUPOBAHUSA KJIACCOB



[IpoexkTpOBaHME KITACCOB BKIIIOUAET B €051 HECKOJIBKO 3TAIMOB, KOTOPHIE TIOMOTAIOT
co37aTh YCTOWYMBYIO apXHUTEKTYpPy, MUHUMH3UPOBATH CBSI3U MEXKIY KilaccaMu H
caenaTh Koj 06oJiee ynpaBisieMbIM:

1. OnpenesieHue OTBeTCTBEHHOCTH KJiacca: Kaxablii Kiacc JOMKEH UMETh
YETKO ONPENIEIEHHYIO OTBETCTBEHHOCTh U BBIIIOJIHATH TOJIBKO OJHY 3a7ady,
YTO COOTBETCTBYET NpUHIHUITY SRP.

2. Boiaenenue abctpakumii u uHTepdeiicoB: IT10 obecreynBaeT TMOKOCTh
KOJa U €ro paclnpseMOCTb, 0COOEHHO €CIIH KIJIACChI IOJKHBI MOAEPKUBATh
pa3HbIE peanu3aluu.

3. Ucnmoab3oBaHue KOMNO3MIHMHN HaJa HacjaexoBanueM: Kommnosunus
npernoiaraeT BKIoUeHne 00beKTOB IPYTUX KJIACCOB B KaUueCTBE aTpUOyTOB,
YTO YacTo JeNaeT KoJ 6ojee THOKUM U JIETKO MOJU(DUIIMPYEMBIM.

4. Ilpumenenne npuHmunoB SOLID: DTy npuHuunel moMorarT cO34aTbh
ApPXUTEKTYPY C HU3KOM CBSI3aHHOCTBHIO, BBICOKON TMOKOCTBIO M XOpOIIEi
NO//IEPKUBAEMOCTBIO.

9. Ilpumepsl peanuzannu npuHunos SOLID
9.1 Ilpumep ¢ 0AaHKOBCKMM NMPHJIOKEHUEM

[IpencraBum, 4TO y Hac €CTh OAHKOBCKOE MPUIIOKEHHE, B KOTOPOM HEOOXOIUMO
CO3JaTh KJIACCHI JJIA YIPABIEHHS CUETAMU M TpaH3akKIusAMH. Cienays TpUHIUIIAM
SOLID, mMbl MOXEM CHPOEKTUPOBATH CHUCTEMY TaK, YTOOBI OHA Oblja THOKOW H
YCTOMYUBOU K U3MEHEHHUSIM.

o SRP: Kimacc Account go/KeH OTBEYaTh TOJIBKO 3a YMPABJICHUE CUYETOM, a
omepanuu, Takue Kak TransferService, cienyeT BBIIECIUTH B OTIEIbHBIN
KJ1acc.

e OCP: Moxuo co3mare 0a30BbIii Ki1acc Account W HacjlemoBaTh OT HETO
SavingsAccount u CheckingAccount, no6apmnsisa cienuduanbie GyHKIUU.

o LSP: TIlomkmaccer SavingsAccount wu  CheckingAccount  1OKHBI
noiep kuBaTh HHTEpdeiic Account.

o ISP: Eciu cucrema mojaep>KuBaeT pa3Hble THUIBI TPaH3aKIMH, TaKWe Kak
NIEPEBOJIbI U TUIATEKHU, MOKHO CO3/1aTh OTACIbHBIC HHTEPPEHCHI ITIST KaXKI0M
oTiepaluu.

o DIP: Bueapenue 3aBUCMMOCTEW, Hampumep, MpU Mepeaaye CEepBUCOB
NotificationService B AccountManager, MOXHO OCYIIECTBHTh 4Yepe3
uHTEP(PEIChI, YTOOBI UX JIETKO OBIJIO 3aMEHUTH.

10. 3akaouenue

[Tpuaiuner poektupoBanuss kiaccoB U SOLID wurparoT KiaOuUeByr pojib B
CO3/IaHUM BBICOKOKAYECTBEHHOI'0, YCTOMYMBOTO K W3MEHECHUSIM U XOPOIIO
CTPYKTYPUPOBAHHOTO KOJa. DTH MPUHIIUIBI IOMOraloT pazpadoTuuKaM CO37aBaTh
CHUCTEMBI, KOTOpBIE JIETKO PACHIIUPAIOTCS, TECTUPYIOTCS WU MOAAECPKUBAIOTCH,



MUHUMHU3HUPYS NOTEHUMATIbHbIE OIIMOKY U yIIy4lllas YUTaeMocTh koaa. CiegoBaHue
npuHuunaMm SOLID, TakuMm Kak €IMHCTBEHHAas OTBETCTBEHHOCTbH, OTKPBITOCTH-
3aKpBITOCTb, OJIcTaHOBKA bapOapse! JIuckoB, pazneneHue nHTepPEncoB U HHBEPCHS
3aBHCHUMOCTEH, CIIOCOOCTBYET CO3JAaHUI0 MOIYJBHOIO M IMOKOIO IIPOrpaMMHOIO
oOecreueHusi, KOTOPOe MOXKET alallTUPOBAThCS K MU3MEHEHUsIM TpeOoBaHUU. DTH
MPUHIIMIBI TO3BOJISIOT pa3padaTblBaTh HAJIEKHBIE U JTOJITOBEYHBIE MPHIIOKEHUS,
yJIydlllasi Ka4eCTBO U NIPOU3BOAUTEILHOCTD IIPOTPAMMHBIX IPOILYKTOB.



	9.1 Пример с банковским приложением

