CopepxxaHue

e BeepneHue

o O 4Yém 310

MNoyemy OOM?

s O Kakux NpuHLUMNOax NoONOET peyb?

= Kakoi nnaH?

= MaTepuanbl K pasaeny.

= [pPYHLMN eOUHCTBEHHOW OTBETCTBEHHOCTH

s KOpoTKo

= MaTepuanbl K pasgeny.

o B wupaeanbHOM Mupe
s OTYéT

= PopMaThbl 3KCNopTa

= Bbibop dopmaTa

o B peanbHOWN XU3HU

= O6paboTka COKeT-CcOobbITUM

s HacTpoiika 6toa)keTa BO BTOPOW Bepcum TaxenoBato

o LLabnoHbl NPOEKTMPOBAHUSA U MPUEMbI pedaKTOPUHIa

= BbigeneHue knacca
» QPacap

= [Ipokcu

= Martepwuansl K pasaeny,

o AHTUNATTERHbI U 3anaxu

= BOXEeCTBEeHHbIN 06bekT

= CVHINTOH

= CMellleHre apXUTEKTYRHbIX COEB




= MaTepwuanbl K pasgeny

o QOrpaHuyveHus un noaBoaHble KaMHU

s Crienoe cnegoBaHMe oNacHo

= TpPYAHOCTb Ha4albHOro NPOEKTUROBaHNUS

= Pa3paboTka Yepes TECTUPOBaAHME — He naHales, a8 UHCTRYMEHT

= MaTepuanbl K pasgeny.

OoCpP

o BBepneHue

= [IpUHLMN OTKRPbLITOCTU-3aKPbITOCTU

n
T

a npumMepe

~

= KOpoTko

= MaTepwuanbl K pasgeny

o B wuaeanbHOM Mupe

s HapyuweHne OCP 1 KOHKpeTunka

= [NpumeHeHne OCP n abcTpakumm

= MaTepuanbl kK pasaeny

o B peanbHOW XM3HU

= VIHbekKLINg 3aBUCUMOCTEN U TECTUROBAHME

»  VIHbekLNs 3aBUCUMOCTEN U paclimperne GyHKLMOHaNbHOCTHU

= MaTtepwuanbl K pasgeny.

o LllabnoHbl NPOEKTMPOBAHUA U MPUEMDI pedaKTORUHIa

= AbBcTpakTHag dabpuka

n CTparterud
= [lekopatop
= HabGnwpaTenb

= 3aMeHa NpPgaMOro Hac/leaoBaHug Ha NoAMMOPdU3M 1 KOMMO3ULINIO

= MaTtepwuanbl K pasgeny.

o AHTMNATTERHbI W 3anaxu

= (CBf3biBaHME Yepe3 KOHKPETHbIe KNacchl




CUHIATOH
llerkoBsec

MaTepuasbl K pasgeny.

o OrpaHuyeHns 1 NoABOAHbIE KAMHMU

e LSP

Cucrtema He MOXeT 6biTb 3akpbiTa Ha 100%

Bonblioe KOIMYECTBO CYLHOCTEN

MoXeT 6bITb HE HYXXEH A/18 MaNeHbKUX NPUI0XKEHWNN

MaTtepuasnbl K pasgeny.

o BeepeHue

Knaccuyeckuin npumep

MpuHuMn noactaHoBku bap6apbl JICkoB

CHoBa npumep

HacnepnosaHue n komMnosuums

KopoTtko

MaTepuanbl K pasaeny.

o B wunaeanbHOM mupe

ABCTPaKTHbIN KNacc-poanTeb

WHTepdeiic

Matepuanbl K pasaeny.

o B peanbHOW XW3HU

Vlepapxug nosnb3oBaTtenem

MNpumensem LSP

Komnosnung niav HacnenosaHue

React n JSX

MaTepuasbl K pasgeny.

o Lla6noHbl NROEKTUPOBAHNA U NRUEMbBI RedhakTORUHra

KoHTpakTHOEe nporpaMMmpoBaHme

Vi3BreyeHune nHTepdenca, n3BneyeHne cynepkaacca

Komnoaunuums, usmeHeHne Mofenu HacaeaoBaHug
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o

ISP

[e]

o

o

o

= MaTepwuanbl K pasgeny

AHTUNATTERHbI U 3anaxu

» HenpeackasyeMoe n3aMeHeHue noseaeHus

= WHTepdenc, KOTOPOMY Henb3sa LOBEPATH

= MaTepuanbl K pasaeny

OrpaHnyeHns 1 NoaBoAHble KAMHU

= VI3aMeHeHWe nepapxum ooporo

= licnofib3oBaHWE KOHTRAKTOB pecypco3aTpaTtHo

= BbiaeneHue cynepkaacca UMeeT npenen

= MaTepuanbl K pasaeny.

BeeneHue

= [IpuHuUMN pasaeneHuns nHtepdeiica

= Mpumep 3anaun

= PaspgeneHuve Yyepes genernposaHue

» PaspeneHuve Yepes MHOXECTBEHHOE Hac/ieaoBaHue

= KOpoTKO

= MarTepwuansl K pasaeny,

naeanbHOM MUpe

n «[lycTas» peanunsaums

» PaspeneHue nHtepdeica

= CpaBHeHue ¢ SRP, BangHue Ha LSP

= Martepwuansl K pasaeny,

B peanbHoOW Xn3HU

= TpaTbl 1 goxoabl B KoHe

= YBeaomaeHusa B 3agayHuke

LLIabnoHbl NPOEKTMPROBaHMA N NPUEMDBI pedakTopurHra

s Apantep

= BbigeneHune nHtepdeiica




= MHOXEeCTBEHHOEe Hac/lleoBaHmne

= MaTepuanbl K pasgeny.

o AHTUNATTEPHbl U 3anaxu

= [pasHbIi UHTEepdEeNCc

n «[lycTag» peanusauuns

= |SP pewaet

= Martepwuansl K pasaeny,

o OrpaHWYeHns 1 NoaBoAHblE KAMHU

= Crenoe cnefoBaHWe onacHo

m  KaK NOoHATb, YTO MHTEpRdEelnc cTan rpasHbIM

. KOHGAUKTbI ponein u nepapxuin

= MaTepuanbl kK pasaeny

e DIP

[o]

BeeneHu

[0]

= [pWHLMA MHBERCUMN 3aBUCUMOCTEN

= 3auenseHne u CBA3HOCTb

= ABCcTpakLium

s DIP 1 TecTMpyemMocTb

s KOpoTko

= MaTtepwuanbl K pasgeny.

o noeaabHoOM MUpe

= AyTeHTuduMKaL Mg Nonb3oBaTenen

s OCP n LSP aBTOMaTom

= MaTepwuanbl K pasgeny

o B peanbHOWM XM3HU

s DIP, Dl n TectnpoBaHue

= /HBEepcus KOHTPOnd

= MaTepuanbl kK pasaeny

o LLlabnoHbl NPOEKTMPOBAHUSA N MPUEMBI PpedDaKTORUHIa




= /HbekLMg 3aBUCMMOCTEN

= /IHbekLMa Yepes KOHCTPYKTOR

= VIHbekund Yepes ceTTep

= /HbeKLMa C MOMOLLIbIO MHTepdenca

s Habnwpatenb

s 1labnoHHbIV MeTof,

= Martepwuansl K pasaeny,

o AHTUNATTEPHbI U 3anaxu

= KoHTpon-¢ppuk
n JlokaTop cayx6

= MaTtepwuanbl K pasgeny.

o OrpaHuyeHus u noaBoAHble KaMHU

= HerpamoTHOe Mcnosb3oBaHue

= [Ipo6nemsbl c DI

s MaTepwuanbl K pasgeny

3aknyeHue
o Yt0 panbie?
s KHUrmn

s Jlekumu

= Pecypcbl v noaxoAbl

= KoHLenumMn n MHCTPYMEHTbI MPOEKTUROBAHUA

o 06 aBTOpax

o [ToMOYb NPOEKTY

CnoBapb



BBepeHue

O yéem ato
MporpamMmmpoBaTb — CNOXHO.

XopoLwunit Koa, afekBaTHO OTpaXKaeT CUCTEMY, KOTOPYIO OMUCHIBAET, OH YCTONYMB K UBMEHEHUAM B 3TOM
cucteMe. Mnoxon Ko, 3anyTaHHbINA, XPYNKUI1 U HEMOHATHBIN — OH 3aMeanseT pa3paboTky.

Kopf cTaHOBUTCS MNOXUM, KOr[a OH nepeCTaéT COOTBETCTBOBATb PE€albHOCTU — 6VI3HeC-Tpe6OBaHI/IﬂM,
npasunnam nosegeHnsa yacTemn CUCTEMbI, UX OTHOLWEHNAM OpYyr C APYroM.

BusHec-npaBuna — ato Tepputopus. Kog — kapTta aTol TeppuTOopun. YeM ToYyHee KapTa, TEM MNpolle
CNpaBfAaTbCs C USMEHEeHUAMM B TPeOOBaHUSX U faXke NpeaBuaeTb UX.

B 9TOl KHUIe Mbl XOTUM pacckasaTb M NokasaTb Ha NpMMepax, Kak NRUHLMNbI O6bEeKTHO-

OPWEHTUROBAHHOIO MNPOrRAMMUPOBAHNA MOTYT MOMOYb CMIPOEKTUPOBATL YCTOMYMBYIO CUCTEMY.

Mouemy OON?

OOTI1 BbI3bIBaeT CNoOpbI.

BoHa napagurmM MoxeT co3fgaTb BnedaTneHune, 4to nogxom OOM yctapen n nnox. Ho OOMN — aT1o BCcero
JIMLIb MHCTPYMEHT. Y KaX[aoro MHCTPYMEHTa eCcTb yao6CTBa, HeAoCTaTKN 1 061acTb NPUMEHEHNS.
MNHCTPYMEHT O0/>KeH ocTaBaTbCs CNocoboM pelleHns 3a4aun U He A0/1KeH CTaHOBUTbCA CaMOLLesblo.

OOI1, Kak MHCTPYMEHT, MOXET MOMOYb CNPOEKTUPOBATb CUCTEMY Ha si3blke, 6onee 6M3KOM K 3bIKY
6u3Hec-npaBu. ATO CHUXKAET BEPOATHOCTb OLWMOKM Npu NepeBoe C «a3blka BU3Heca» Ha «A3blK
pa3paboTkn» n Hao6opoT.

O KaKux npuHUMnax nompér peyb?

Mbl pacCMOTPUM 5 NMPUHLMNOB, a UMEHHO:

e TMPUHLIMN eOMHCTBEHHOW OTBETCTBEHHOCTU (single responsibility principle);

e OTKPbLITOCTU U 3aKpbITOCTU (open/closed principle);

e nopacTaHoBku bap6apsbl Jinckos (Liskov substitution principle);

e pasaeneHus uHtepdeica (interface segregation principle);

e VHBepcuu 3aBnucumocTen (dependency inversion principle).

Kaxxgblh U3 HUX — 3TO NIULb PeKOMeHaaUms, BCe OHM UMetoT 061acTb U FrpaHuLbl NPUMEHeHUsa. Ho 4Tobbl
YBUOETb 3TU rpaHuLbl, HEOGXOAMMO MOHATb, B YEM MOMb3a U U3AEPXKM KaXaoro.

MHOru1e NPUHLMMbI BaM MOKaXyTcs Ype3mMepHo abCTPaKTHbIMU, HEKOHKPETHbIMM UK BOBCE HagyMaHHbIMM.
OTHecuTeCb K TakMM NPUHLKUNAM, KaK K A3eHy Python — gepxuTe B rosioBe, HO NPOBEPSANTE, HACKONbKO
OHM NoJIe3Hbl B KOHKPETHOWN CUTyaL K.

Mbl B 3TOI KHUTe npeafaraeM eué ofHy M3 6eCKOHEeUYHbIX MHTepNpeTaLuin aTUX NPUHLMNOB, NOMYTHO
pacnucbiBas Nob3y U OrpaHMyeHns KaXxaoro. 3Has nosib3y U orpaHUYeHns, MOXHO OLEHUTb, HACKOJIbKO
KOHKPETHbI NMPUHLMN NOMOraeT PeLmnTb 3agady, CTosALWYo nepes Bamu.

Kako nnaH?


https://wiki.lesswrong.com/wiki/The_map_is_not_the_territory
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BD%D0%BE-%D0%BE%D1%80%D0%B8%D0%B5%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://www.python.org/dev/peps/pep-0020/#id2

Kaxngbii pasgen 6yaer onucbiBaTb OOWH M3 MPUHLMMIOB M NOKa3blBaTb, Kak UM Mofb30BaThCA B

noescegHeBHOM paboTe.

Mbl 6ypem paccmaTpuBaTb Npumepbl Ha TypeScript, Tak Kak B HEM eCTb MOHATUSA, KOTOPble HaM NPUroasTcs
no xogy noeecTBoBaHus. Ecnu Bbl YyBCcTBYeTe cebs HeyBepeHHOo ¢ TypeScript, nonpobyinTe NpoYecTb KHUTY
TS Deep Dive — oHa coaep>XnT BCe KOHLLeNUUK, KoTopble Mbl ByaemM ncnonb3oBatb.

B KOHLLe pasfenos Bbl HaiETe NPOBEPOYHble BOMPOChl. KaXablil MpaBuibHO OTBEYEHHbIN BOMPOC
yBENMYMBAET KOSIMYECTBO OYKOB Ha BalleM cYeTy. MakCUManbHO-BO3MOXHbI CY4ET — 100 04KOB.
OTBeyvallTe akKkypaTHO — BOMPOCHI C nogsoxom. O6paTnTe BHMUMaHWe, BapnaHTOB OTBETa MOXeT 6biTb

6onblle ogHOro.

MaTtepuanbi K pasgeny

e O6GbEKTHO-OPUEHTUMPROBAHHOE NPOrPaMMMpPOBaHmMe
e Bob Martin SOLID Principles of Object Oriented and Agile Design, Youtube

e KapTa # Teppuropus

e TypeScript Deep Dive



https://basarat.gitbooks.io/typescript/
https://en.wikipedia.org/wiki/Object-oriented_programming
https://www.youtube.com/watch?v=TMuno5RZNeE
https://wiki.lesswrong.com/wiki/The_map_is_not_the_territory
https://basarat.gitbooks.io/typescript/

SRP

BBepeHue

YT106bl BHUKHYTb B 3TOT M Apyrue npuHLUMUNbI, HaM NOHaZ06UTCA BBECTU HECKONIbKO NOHATUI, KOTOpble
6yaoem Mcrnonb3oBaTh.

Mogynem Mbl 6yfeM Ha3blBaTb Kakylo-TO YacTb Koga, 060CO6NEHHYI0 OT ApYrMX. ATO MOXeT 6bITb knacc,
dYyHKUMA, 06bekT, dain — B 06LEM, YTO-TO, Y YEro eCTb rPaHuLbl, OTAeNAWMe 3TOT KoA OT APYyroro.

BbusHec-npaBuiamy GynemM HasbiBaTb NpaBuia B3auMOLENCTBUS CYLLHOCTEN APYr C APYIOM M BHELWHEN
cpepoi. MNop BHellHel cpenot 6yaeM NOHUMaTb BCE, YTO BAUSIET HA NporpamMmy U3BHe —
nonb3oBaTeNbCKUIA BBOA, CObbITUS, BbI30B APl 1 T.4.

anLIMHOI;i N3MeHeHns 6yﬂ,€M HasbiBaTb O6HOBNEHME 6I/I3HeC-I'IpaBVIJ'I, KOTOpOE BblHYXOaeT MEeHATb KO

Kakoro-nn6o mopyns.

MpuHUKN enMHCTBeHHOﬁ OTBETCTBEHHOCTU

MpuUHUKMN eaUHCTBEHHON oTBeTCTBEHHOCTHM (Single Responsibility Principle, SRP) o3Ha4vaeT, 4To y Moayns

00/MKHa BbITb TONbKO OAHA NPUYMHA ANS U3MeHeHMs. Becb Kon, KOTOprI\/'I MeHSeTCs Mo aToMn npuynHe,
nosnkeH 6bITb co6paH B 3TOM MoAayne.

[Mpouie rosops NpUHUMN Npeanaraet HaM NPOBOAUTb FPaHULLbI MeXAY MOOYNaMU Tak, 4YTObObLI U3MEHeHMe B
6I/I3HeC-I'IpaBI/IJ'IaX 3aTparmeano Kak MOXHO MeHblle MOJJ,yJ'IGI?I, B ngeane — oOuH.

OCHOBHOW MHCTPYMEHT NpUHLMNA — 06beANHATb T€ YaCTW, KOTOPble MEHSATCS MO OAHON NPUYMHE, U

pa3fendaTtb Te, KOTOpble MEHAKTCA MO Pa3HbIM.

MPUHLMM NO3BONSET YMEHbLIMTb KOTMYECTBO KOAA, KOTOPbIA HY>XXHO MEHATb MPU U3SMEHeHn GusHec-
npaeun. OH NOMOraeT OrpaHNYnUTb BAUSHUE 3TUX UBMEHEHUI N KOHTPOJIMPOBATb CMOXHOCTb MPOrpaMMbl.

KopoTko
|_|pMHLI,VII'I ep,MHCTBEHHOIZ OTBETCTBEHHOCTMW:
e [1OMOraet pa36VIBaTb n gekomMnosnpoBaTb 3agayu no 0D,HOI7I Ha MOoAOyIb,
e YyMEHblUaeT KOJIn4eCTBO MO[J,yJ'Ief/'I, KOTOpble Haa0 USMEeHUTb Npn USMEeHEHUN Tpe603aan‘/'|;
e OrpaHUYMBaET BINgHNE VI3MeHeHVIl7I, nomMorag KOHTpPo/MpoBaTb C/I0XHOCTb CUCTEMbI.
MaTtepuanbi K pasgeny

e Think you understand SRP?
e SRP: He Takol NpOCTOM, KakK Ka)xeTcs

e [pWHLUMN €ANHCTBEHHOWN OTBETCTBEHHOCTU
e SOLID: YacTb 1, SRP

B ngpeanbHOM Mmupe

B naeanbHOM MUpe KaXablil Knacc B Kofe pellaeT ogHy 1 TONbKO OAHY 3adady, a BCce 3a4aun
CTPYKTYPUPOBaHbI U pasaeneHbl. Moaynu B 3ToOM c/lyyae A0MNOHAT APYr ApYra, a UX COBOKYMHOCTb

neTanbHO OnnCbliBaeT CUCTEMY.


https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D0%B5%D0%B4%D0%B8%D0%BD%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B9_%D0%BE%D1%82%D0%B2%D0%B5%D1%82%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://hackernoon.com/you-dont-understand-the-single-responsibility-principle-abfdd005b137
https://habr.com/ru/post/454290/
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D0%B5%D0%B4%D0%B8%D0%BD%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B9_%D0%BE%D1%82%D0%B2%D0%B5%D1%82%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://code.tutsplus.com/ru/tutorials/solid-part-1-the-single-responsibility-principle--net-36074

[onycTuMm, y Hac ecTb 3agayva co3gaTtb OTYET 06 aKTMBHOCTM NOJIb30BaTENEN U BbIBECTU €ro B HECKOMbKUX
BapuaHTax: Kak cTpoky HTML nnu TXT.

OTuér

Mbl co3gapuM Kflacc ReportExporter , KOTOPbIN ByneT 3aHMMaTbCS TO/IbKO 9KCMOPTOM AaHHbIX.
OnpenensaTb HeobxoanMbI dopmaT ByaeT knacc FormatSelector . A dopMaTUPOBaAHUEM AaHHbIX ByayT

3aHMMaTbC4 KNlacCbl: HtmlFormatter W TxtFormatter .

// TWI DAaHHBIX IJIsS OTUETa
type ReportData = {
content: string,
date: Date,

size: number,

// BO3MOXHEE (QOopMaTH
enum ReportTypes {
Html,
Txt,

// KJjacc, KOTOPEIM BaHMMAEeTCs BKCIOPTOM OaHHBIX
class ReportExporter {
name: string

data: ReportData

constructor (name: string, data: ReportData) {
this.name = name

this.data = data

export (reportType: ReportTypes): string {
const formatter: Formatter = FormatSelector.selectFor (reportType)

return formatter.format (this.data)

dopmaTtbl 3KcnopTa

B cooTtBeTcTBMM ¢ SRP dpopmaTupoBaHue faHHbIX — 3TO oTgesibHas 3agada. Noatomy gns npeobpasoBaHus
[JaHHbIX OTYETa B He06X0aMMbIA dopMaT Mbl CO3[aAMM OTAENbHbIE KacChl.

interface Formatter {

format (data: ReportData): string

// wmacc nna dopMmaTuposBaHusa B HTML
class HtmlFormatter implements Formatter {
format (data: ReportData): string {

// dopmaTupyeMm naHHee B HTML 1 BO3Bpamaem:



return 'html string’

// wjacc nna dopmaTupoBanmus B TXT
class TxtFormatter implements Formatter {
format (data: ReportData): string {
// dopMmaTupyeMm maHHele B TXT M BO3Bpamaem:

return 'txt string'

Bbi6op dpopmaTta

MPUHLMN €AMHCTBEHHOW OTBETCTBEHHOCTM NMOACKAa3blBaET, YTO BbIGOP GpopmMaTa He BXOAMT HU B 3adady
dopMaTUpPOBaHNA OaHHbIX, HX B 3a[4a4y UX NOAroTOBKWU. N03TOMY CYLLECTBYIOLLME KAaCCbl HaM He
nogonayT.

Co3pagunM HOBbIN KNacc FormatSelector , KOTOPbIA 6yaeT BbIGMPaTb TUN GOPMATUPOBAHMS, B

3aBUCUMOCTU OT HACTpoeK.

class FormatSelector {
private static formatters = {
[ReportTypes.Html]: HtmlFormatter,
[ReportTypes.Txt]: TxtFormatter,

static selectFor (reportType: ReportTypes) {
const FormatterFactory = FormatSelector.formatters|[reportType]

return new FormatterFactory();

const dynamicFormatter = FormatSelector.selectFor (ReportTypes.Html)

dynamicFormatter.format (/*...*/)

Takum o6pa30M SRP nomoraer pa3nenintb OTBETCTBEHHOCTb 3a pa3/inyHble 3aa4vn Mexay CyuHOCTAMU U

CﬂeﬂaTbSTOTaK,qTOGbIKaXﬂaﬂCymHOCTbSaHMMaﬂaCbOﬂHOﬁ3aﬂaqeﬁ

B peanbHON XXU3HU

B peanbHo xn3HM SRP Takxe No3BoNSeT pewaTtb 3agayn apodekTnsHee. Huxe Mbl NpUBENM HECKOMbKO

NPUMEPOB M3 NPOEKTOB, Haf, KOTOPbIMU paboTanu.

Banupauusa ¢opm
B Beb6e ogHa 13 pacrnpoCTpaHEHHbIX 3a4a4 — BanMaauma Gopm.
YacTo paspaboTynkn BannaupyoT AaHHble NPSAMO B KOHTpossiepax ¢opM. 3To NPMBOANT K TOMY, YTO KOA

KOHTPO/IEPOB CTAHOBUTCS Ype3MepPHO 06GbEMHbBIM 1 HeYnTaeMbIM. Takxe Takoi noaxon rposunT
ny6nnpoBaHMeM Kofa, Korga ogMHakoBas Banuaauma NCcnonb3yercs B pasHbix popMax.



Mo NPUHUMNY eOUHCTBEHHOM OTBETCTBEHHOCTU CriefyeT pasfaensTb Ko, KOTOpbIi MeHseTcs No pasHbIiM

npuynHam. B cnyyae c Banmp,au,meﬁl GOpPMbI €CTb BE 30Hbl OTBETCTBEHHOCTH.

MepBasi — NpeAcTaBfieHMe AaHHbIX: BbIBOL MOMEN, 3HAYEHWIA, Mporpecca 3anoiHeHHOCTU GOpPMbI, OWNBOK U
npoyee. BTopasa — npeobpasoBaHue n ob6paboTka AaHHbIX. Banuaoaunsa nonagaeT Bo BTOPYIO.

B upgeane Banuaaums He JO/KHA HUYEro 3HaTb O TOM, B KAKOM BU[e AaHHble BbiBoaaTca. OHa Jo/KHa
paboTaTb TOMbKO CO 3HAYEHUAMU U MPUHMMATb HaBopPbl AaHHbIX B 06roBOpEHHOM dhopmaTe, He
npuBs3bIBasCb K popMe BOBCE.

MpumMmeHeHue SRP onsg BanuaaumMm no3BonseT:

e YMEHbWNTb KoJ 06paboTuYnKoB GOpM, BbiAeNNB BannaaLmio B OTAENbHbIA MOLYb;

e [OepXaTb BanualMio 3Ha4YeHni B 04HOM MecTe, cobpaB BCE, YTO K HEWl OTHOCUTCS B OAHOM
MoOAyne;

e BaNMAMPOBaTb He TOMbKO GOPMbI, a Ntobble Habopbl JaHHbIX, KOTOPblE COOTBETCTBYIOT
0brosop&HHoOMy dpopmaTy BanmaaTopa.

O6paboTka cOKeT-cobbITUN

[na paboTbl C AaHHbIMK B peasibHOM BpeMeHU B Bebe YacTo ncnonbsyetcs socket.io.

Ecnu B cuctemMe eCTb KOMMOHEHTbI, KOTOPble KaKMM-TO 06pa3oM paboTaloT ¢ COKeT-cobbITUAMMU, ecTb
cobnasH o6pabaTbiBaTb 3TU COBLITUA NPAMO BHYTPU KOMMOHEHTa. Ha nepBbiii B3rnag aTo Aaxe He
NPOTUBOPEYUT NPUHLMMY: BEAb COBbITUS HEMOCPEACTBEHHO CBSA3aHbl C KOMMOHEHTOM U 3agayvelt, KOTopyio

OH peluaer.

Ho cobbITUSA B KOMMNOHEHTE — 3TO He 06593aTeNbHO COKET-CobbITUA. Y KOMMOHEHTa NO-X0pOoLeMyY OOMXKEH
6bITb MHTEpPdENC, KOTopbI 6bl oNMcbiBan cobblTUd KOMNOHEHTa U ero nosegeHue. (MogpobHee 06
MHTepdelcax Mbl NOroBOPUM B pa3faesnie o NpUHLMNE pasaeneHus nHrepdenca.)

Mo SRP HacTpoiiky paboTbl UMEHHO C COKETaMU cliefyeT BbIHECTU B OTAENbHbIN MOAY b, MPUYUHOM

M3MEHEHUs KOTOPOro 6yaeT ToNbKO HAacTpoiika U 3aBUCUMOCTb COKETOB.

HacTpoliika 6log)xeTa Bo BTOpoi Bepcuu TakenoBato

TaxenoBaTo — 3TO NPUIOXKEHNE, KOTOPOE NMOMOraeT 3KOHOMMUTb. [ToNb30BaTENN YKa3biBalOT, CKOJIbKO AeHer
Y HUX €CTb M Ha Kakol CPOK OHM XOTAT UX PaCTAHYTb. [pUoXeHne paccuynTbiBaeT GIOAXKET U CYMMY Ha
[OEHb.

B nepBoli Bepcumn 610a4KeT U CyMMa Ha AeHb 6bl/iv YacTAMU OAHON CYLHOCTN — BloaxeTa. TO CUMNbHO
YCNOXHAN0 pacyéTbl U yBeNNYNBano o6béM 06paboTUNKOB NOMb30BATENbCKUX COOBITUN.

Mo npuHunny €QVHCTBEHHON OTBETCTBEHHOCTM pa60Ta C CyMMOVI Ha AeHb U ¢ 06LWmMM B6oaXKeTOM Ha BeCb
nepuof — pasHble 3agaydu. NpuynHa N3MeHEHNa CyMMbl Ha fleHb — BBOA, TpaTbl; NPUYNHA U3MEHEHUS
6togxeTa — USMEHEHMe HacCTpoek bropxeTa.

B 06HOBNEHHO BepcuM BIOAXKET U CyMMa Ha [eHb CTanu OTAe/lbHbIMUM CYLLHOCTAMM, KOTOopble obLiatoTcs
OPYr C OpYyrom Yyepes COOBLLEHUS U KOMaHAbI.

3T0 NO03BONMIO:

e YMEHbLINTb KOIMYECTBO 3/AXK-KEMNCOB NPUN pacyETax CyMM;
e cpenatb obuieHne Mexay CyLLHOCTIMU 6onee NPo3payHbIM;
e pa3fennTb OTBETCTBEHHOCTb 3a 00paboTKy TpaT M HAaCTPOEK.


https://socket.io/
http://www.fuckgrechka.ru/tzlvt/

LLa6noHbl NPOEKTUPOBaHUSA U NPUEMDI pedaKTOPUHra

Co6ntoaaTb NPUHLMMN €0UHCTBEHHOM OTBETCTBEHHOCTU NO3BONAOT HECKOMbKO WAGN0HOB NPOEKTUPOBaHUS
1 Npuémos pedakTopuHra.

BbipeneHue Kknacca

Bblaenernuve knacca — NpuMémM pedakToOpUHra, Npy KOTOPOM 13 60MbLIOro Kjlacca C MHOXeCcTBOM cnabo-
CBA3aHHbIX MO CMbIC/Y Moei U MeTOL0B, BblAeNseTcs OauMH U HECKOJIbKO K1aCCOoB.

CMbIc npuéMa B TOM, YTOObI IBHO BbIAENUTb HasHayYeHue Knacca. MoeanbHbllii pesynbtaT — NONyYnTb
KJlacc, KOTOPbI MOXHO onMcaTb ogHoM Gppasoi nan gaxe ogHUM CIIOBOM.

B npumMepe HMxe A0 pedakTopuHra Mbl UMEEM KlacC Person , KOTOPbIA COAEPXUT NOTUKY
npeobpasoBaHua TenedoHHOro HoMmepa. Nocne — aTa GYyHKLMOHANBHOCTb BbIHECEHA B Knacc

PhoneNumber .

// mo pebakTopmHTa

class Person {
name: string
phone: string

officeCode: string

constructor (name: string, phone: string, officeCode: string) {
this.name = name
this.phone = phone

this.officeCode = officeCode

phoneNumberOf () : string {
return “${this.phone} no6. ${this.officeCode}"

// mnocine

interface IPhoneNumber {
phone: string
officeCode: string

valueOf () : string

class PhoneNumber implements IPhoneNumber {
phone: string

officeCode: string

constructor (phone: string, officeCode: string) {
this.phone = phone

this.officeCode = officeCode

valueOf () : string {

return “${this.phone} no6. ${this.officeCode}"


https://refactoring.guru/ru/extract-class

class Person {
name: string

phoneNumber: IPhoneNumber

constructor (name: string, phoneNumber: IPhoneNumber) {
this.name = name

this.phoneNumber = phoneNumber

phoneNumberOf () : string {

return this.phoneNumber.valueOf ()

Knacc Person Tenepb paboTaeT TOMbKO C AaHHbIMMW MOMb30BaTeNs, a 3agava npeobpasoBaHnsg HOMepa

genernpyercd ak3eMnngpy Kkjlacca PhoneNumber Yepe3 3aBUCUMMOCTb B KOHCTPYKTOpPE.

dacap

®dacan — WwabnoH NPoeKTUpPoBaHUS, NPU KOTOPOM CJI0XKHAasA NorMkKa CKpbiBaeTca 3a BbI30BOM 6Gosiee
npoctoro API.

dacap obecneynBaeT NPocToe obLEeHNe CO CNOXHOM YacTbio CUCTEMDI, 6epst OTBETCTBEHHOCTD 33
HaCTPOWKY 1 BbI30B Creundnyecknx MeTogoB KOHKPETHbIX 0OBbEKTOB Ha cebs.

OAMH M3 MUHYCOB dacafa B TOM, YTO OH MOXET NPEBPaTUTLCA B HOXECTBEHHDbIN 06bEKT.

B npuMepe HuXe Mbl BBIHOCUM MHULMANU3aLmno u HaCTpOVIKVI KnaccoB Square M Circle B dacap
ShapeFacade . [locfie aT0ro Mbl MOXeM BbI3blBaTb MeTOf, .areaOf dacaga v noayvaTb naowagb nobon

burypbl, KoTopas NnoarotossieHa BHyTpu pacaga.

class Square extends Figure {

length: number
constructor (length: number) ({

this.length = length

areaOf () : number {

return this.length ** 2

class Circle extends Figure {

radius: number

constructor (radius: number) {

this.radius = radius


https://refactoring.guru/ru/design-patterns/facade
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82

areaOf () : number {

return Math.PI * (this.radius ** 2)

// npuMeHeHue dacama
class ShapeFacade {
square: Square

circle: Circle

constructor () {
this.square = new Square (42)
this.circle = new Circle (42)

areaOf (figure: string): number {
switch (figure) {
case 'square': return this.square.areaOf ()
case 'circle': return this.circle.areaOf ()

default: return 0

Mpokcu

Mpokcu — WwabnoH NpoeKTUPoBaHUS, NPU KOTOPOM O6LLLEHME C KAaKMM-TO 06beKTOM KOHTPOJIMPYET APYroWn
o0b6bekT-3amecTuTenb (Npokcu). OH No3BoNsSeT pacwmnpsaTb GYHKLNOHANbHOCTb CYLLECTBYIOLWMNX KNAacCoB, He
MEHSAS UX.

B npuMepe Mbl UCMoMb3yeM NPOKCU LoggedRequest , YTOGbl HE MPMMELIMBATL TOTMPOBaHNE B KNacc,

KOTOpPbIN peannsyeT 3anpochl K cepeepy RequestClient .

class RequestClient {
async request(url: string): Promise<any> {

try {
const response = await fetch (url)
const data = await response.json()
return data

}

catch (e) {

return null

class LoggedRequest {
loggee: RequestClient

constructor (loggee: RequestClient) {


https://refactoring.guru/ru/design-patterns/proxy

this.loggee = loggee

async request(url: string): Promise<any> {
console.log( Performed request to ${url}’)

return await this.loggee.request (url)

MaTtepuansbi K pasgeny

e BbipeneHue knacca
e [IpuMep UCNoNb30BaHWUA BblAeNeHNs Knacca
e QPacan

e [lpumep ncnosb3oBaHus dacaga

e Peanusauug dacapna Ha TypeScript

e B0OXeCTBEHHbIN 06bekT

e [Ipokcu
e [IpuMep MCNonb30BaHUSA MPOKCH

e Peanusauug npokcu Ha TypeScript

AHTUNATTEpPHbI U 3anaxu

CyLLI,eCTByIOT M aHTUNATTEPHbI, KOTOPbIE NN CaMW HapyLllaloT SRP, NN YCNOXHAKT cneaosaHMe npuHUMny.

Bo)xeCTBEeHHbIN 06bEKT

BoXXeCTBEHHbIN 06BEKT — 3TO CYLLHOCTb, KOTOpas OTBEYaEeT 3a C/IMLIKOM MHOTO.

Mpobnema TakMx 06bEKTOB B TOM, YTO BHYTPU HUX CKananmBaeTca HeonpasaaHHo 60/blloe KOMYecTBO
OaHHbIX. Co BpeMeHeM MOXET CNyYnTbCA, YTO HMKakKoe AelCcTBUe Henb3s ByaeTt caenaTbh 6e3 yyacTtus
60>XXeCcTBEHHOro o6bekTa.

o910 3aTpygHdaeT ped)aKTOpVIHF, TecTnpoBaHMe N BHeCeHne N3onNnpoBaHHbIX N3MEHEeHU B KoA.

CUHINTOH

CWHINTOH — 3TO NnaTTepH, NP1 KOTOPOM B NPUIOXEHUN CYyLLECTBYET TOJIbKO OAUH 3K3eMMNNap Kakoro-T1o
Knacca. CyLLI,eCTByIOLLI,I/IVI CUHINTOH rapaHTUpyeT, 4YTO BCe HOBble CO34aHHbIe 06bekTbI 6y,El,yT CCblnaTbCA Ha
Hero.

C To4km 3peHusa SRP aTo cMelleHne OTBETCTBEHHOCTEN. [TOTOMY UTO CUHIITOH HE TOJIbKO BbIMOJIHAET CBOIO
OCHOBHY0 PYHKLNIO, HO eweé un npoBepseT, He CYyUWeCTBYeET /I yXXe CO3[aHHbIX 3K3eMNN4poB.

Mpo6eM y aToro naTTepHa HeCKObKo:

e OH rnobaneH — Korga HapyllaeTcs MHKaNCynaLmMa COCTOSHNS, NOBbILIAETCA BEPOATHOCTb
HenpeackasyeMblX HexenaTenbHbIX USMEHEHWN;

o N3INWIHE UMMINUUTEH — TPYAHO 3apaHee NoHATb, Kak cebs noBedeT 0O0bEKT B KaKON-TO CUTyaLuu;

e TPYyOQHO TeCcTUpyeTcs — rnobanbHblil 06bEKT XPaHUT 60MbLIOE KOTMYECTBO AAHHbBIX U MOXET
HaxoauTbca B 60/IbLUOM KOIMYECTBE PA3fIMYHbIX COCTOSHUN, N3-3a Yero MoAyJ/ibHble TECTbl MOTYT
nokasblBaTb Henpenckasyemble pesynbrathbl.


https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D1%87%D0%B0%D1%81%D1%82%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://refactoring.guru/ru/extract-class
https://github.com/kamranahmedse/design-patterns-for-humans/blob/master/README.md#-facade
https://refactoring.guru/ru/design-patterns/facade
https://github.com/torokmark/design_patterns_in_typescript/blob/master/facade/facade.ts
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82
https://github.com/kamranahmedse/design-patterns-for-humans/blob/master/README.md#-proxy
https://refactoring.guru/ru/design-patterns/proxy
https://github.com/torokmark/design_patterns_in_typescript/blob/master/proxy/proxy.ts
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82
https://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D0%B8%D0%BD%D0%BE%D1%87%D0%BA%D0%B0_(%D1%88%D0%B0%D0%B1%D0%BB%D0%BE%D0%BD_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)

CMelleHne apXUTEKTYPHbIX CNOEB

MatTrepH MVC nogpasymeBaeT Tpu CyLLHOCTU: MOAEeNb, NMPeAcTaBneHne n KOHTponnep. Mogenb oTBeyvaer 3a
XpaHeHWe JaHHbIX; NpeacTaBieHne — 3a nx otobpaxeHue; KOHTpPoAep — 3a NpeobpasoBaHme K
obpaboTky.

CMelleHre CNoéB — 3TO HeNnpaBuIbHOE pacnpeaeneHne unm pasMasbiBaHue OTBETCTBEHHOCTEN Mexay
cnoamu. OHO MOXeT NPUBOOUTD:

e K pPa3pacTaHWIO KOHTpONepa, YTO AeflaeT ero Kog TpyaHbIM 414 NOHUMaHUG;

e T0O4B/IEHUIO NTOMMKN BHYTPU MOAeNnn, YTo 3aTpyaHAeT nepencnosib3aoBaHne Mmoaenu.

MaTtepuanbi K pasgeny

e 3 cnocoba Hapywuntb SRP
e BOXeCTBeHHbIN 06bekT

e God object. AHanM3 CNOXHbIX MPOEKTOB

e CWHINTOH
e [MaTttepH MVC
e Why to avoid fat controllers

OrpaHVI‘-IeHVISI n noaBogHble KaMHU

Y Ka)aoro npuHUMUNa ecTb orpaHnyeHns n obnactb npuMeHeHns. na SRP xapakTepHbl cnegytoume
OrpaHnUyeHns 1 NoABOAHbIE KAMHM.

Cnenoe cnepoBaHue OMNacHO

Cnenoe crnepoBaHue NpUHUMUNY (HanpuMep, NpeXaeBpeMeHHas onTMMN3aLmsa) MoXeT co3aaTb NNWHNE
abcTpakumm 1 caenaTb NPorpaMmy Ype3MepHo CRoXHoi. McnonbsoBatb SRP cTouT Toraa, korga BHOCUTb
M3MeHEeHUd B KJlacc, HapylualoLWwuii ero, CTaHOBUTCS AOPOroO.

TpyaHOCTb HaYya/lbHOr0 NPOEKTUPOBaHUS

BblgennTb 30Hbl OTBETCTBEHHOCTU CYLUHOCTEN Npu NepPBUYHOM NPOEKTUPOBAHUN NHOTAa OblBaeT TPYAHO.
B3aumopencTemne cyuHOCTEN MOXET ObiTb HEOYEBUOHBbIM, N3-33 YEr0 NPOEKTUPOBLLMKAM MOXET ObITb
TPYAHO ONpeaenUTbcs ¢ MeToaMu KNnaccoB. B aToM c/iyyae MOryT NOMOYb NPOTOTUNMPOBAHUE U
auarpammHoe mogenuposaHune (UML, DFD, ERD, IDEF).

Pa3paboTka Yepes TeCTUpoBaHue — He naHaued, a UHCTPYMEeHT

CuunTtaetcs, YTo paspaboTka yepes TecTupoBaHue (TDD) MoXeT MOMOYb BbIAENUTb B Kflaccax HeobxoanMmbie
MeTo[fbl, HO 3TO TOXe NoMoraeT He Bcerga. TDD onpenenéHHo nokasbiBaeT, KaknuM byaeT BuaeThb Halwe API
nonb3oBaTeslb, HO OH He BCerga NoOMoraeT BblAeUTb 30Hbl OTBETCTBEHHOCTU MOAYNEN.

MaTtepuanbi K pasgeny

e YHUPULMPOBAHHbLIN 93blK MoaennpoBanma, UML

e [lnarpamMmbl NOTOKOB AaHHbIX, DFD

e Entity-relationship mogens

e MeTononorus monennposanus, IDEF
e PaspaboTka Yepes TecTupoBaHue, TDD

e TDD Ha npumepe


https://ru.wikipedia.org/wiki/Model-View-Controller
https://gunnarpeipman.com/aspnet/why-to-avoid-fat-controllers/
https://habr.com/ru/post/330142/
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82
https://habr.com/ru/post/147834/
https://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D0%B8%D0%BD%D0%BE%D1%87%D0%BA%D0%B0_(%D1%88%D0%B0%D0%B1%D0%BB%D0%BE%D0%BD_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/Model-View-Controller
https://gunnarpeipman.com/aspnet/why-to-avoid-fat-controllers/
https://ru.wikipedia.org/wiki/UML
https://ru.wikipedia.org/wiki/DFD
https://ru.wikipedia.org/wiki/ER-%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/IDEF
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0_%D1%87%D0%B5%D1%80%D0%B5%D0%B7_%D1%82%D0%B5%D1%81%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://bespoyasov.ru/ttt-tdd/




OoCP

BBepeHue

MpPoeKTMpPys CUCTEMY, Mbl 3aHUMAEMCS MOAEIMPOBAHMEM, @ 3HAYUT pellaeM NHXEHEPHYIo 3aaady. Mbl
CTPOUM FMMNOTE3Y O TOM, KAaKOBbl OTHOLIEHWNS MEXAY CYLHOCTSIMMN B 3TOM CUCTEME.

OpHako 6u3Hec-TpeboBaHWs He BeYHbl, OHU MOTYT (M ByayT) MeHATbCA. XOPOLLO CNpoeKTMpoBaHHas

cucteMa cnocobHa NepexumTb 3TV U3SMEHEHWS, OTPa3nTb UX B cebe 1 NPOA0IXNTb GYHKLNOHUPOBATD.

OcHoBHag npu4ynHa, no KOTOpOVI BHOCUTb U3MEHeHMS GbiBaeT TPYOAHO UM Aoporo — kKorga Hebonbloe
M3MEeHeHMe B O[JHON YaCcTu CUCTEMbI BbI3blBaET NaBUHY M3MEHeHul B AOpyrnx 4actax. pr6o N YTPUPOBaAHO:
ecnv B nporpamMme A9 UsMeHeHus uBeTa KHOMKW Hafo nonpaeuTb 15 MOJJ,yJ'IeVI, Takaga cucrtema

CMpoeKTMpOoBaHa Miaoxo.

MpUHLUN OTKPbITOCTU-3aKPbITOCTHU

MpurHUKMN OTKPbITOCTU-3aKkpPbITOCTU (Open-Closed Principle, OCP) noMoraeT nckno4mTb Takyto npobnemy.

CornacHo eMy MoAgynun Ao0SKHbI 6bITb OTKPbITbI 415 PACLUMPEHUS, HO 3aKPbITbl 4SS USMEHEHUS.

MpocTbiMK cioBaMn — MOy Hago NPOEeKTUPOBaATb Tak, 4TO6bI MX Henb3s 6blno MEeHATb, a HOBaq
C])yHKLLMOHaI'IbHOCTb AOJIKHa NoABNATbCA NiMb C NMOMOLLbIO CO30aHNA HOBbIX CyLLI,HOCTeI\/'1 M KoOMnosnunmm mnx

CO CTapbiMU.

OcHoBHasg uenb npuHUuna — nomMo4b paspa60TaTb NPOEKT, yCTOVIqMBbIVI K USBMEeHEeHNAM, CPOK XN3HU

KOTOPbIX NMPEBbILIAET CPOK CYLLECTBOBAHMS NEPBOI BEPCUM NPOEKTa.
Mogaynu, KoTopble yaosnetsopstoT OCP:

® OTKPbIThI 4718 PACLIMPEHUS — UX GYHKLMOHANBHOCTb MOXET 6blTb [OMOSIHEHA C MOMOLLLIO APYTUX
Mopynen, ecnv namMeHaTcsa TpeboBaHus;
e 3aKpbITbl 4/19 UBMEHEHNS — paclpeHne GYHKLMOHANbHOCTU MOAYNS He AOMXKHO NPUBOOUTL K

N3MEHEHUNAM B MOOYNAX, KOTOPble ero NCcnoJib3yioT.

KoHe4YHo, Bcerga ecTb U3MeHeHUs, KOTOpble HEBO3MOXHO BHECTU, HE M3MEHUB KO, KaKoro-To Moayns —
HUKaKas cucTeMa He MOXeT 6bITb 3akpbiTa Ha 100%. Mo3TOMY NPX NPOEKTUPOBAHUMN BaXeH
cTpaTternyeckuii nogxon. HeobxoanumMo onpenennTb, 0T KAKUX UMEHHO U3MEHEHUI N KakKne MMEHHO Moaynn
Bbl XOTUTE 3aKpbITb. OTO pelleHne cnegyeT NPMHUMaTb ONMPaACh Ha OMbIT, @ TakXKe 3HaHMSA NPegMeTHOMN
obnacTtu n nonb3oBaTeneit CUCTEMbI.

HapyLlieHne npuHLMNa OTKPbITOCTU-3aKPbITOCTU NMPUBOAMUT K CUTYaLUsAM, KOFAa U3SMEHeHe B OQHOM
MOAyJie BbIHYX/AaeT MeHATb Apyrue, CBA3aHHble C HUM. ITO B CBOIO ovyepenb HapywaeT SRP, noToMy 4To
BeCb Kofl, KOTOPbIN MeHSAeTCa No Kako-To OHOW NPUYMHe, A0/XKeH 6biTb co6paH B 04HOM Mojyne.

(PaSHbIe MOoAOyJIn — pa3Hble NPUYnUHbI ONga I/I3MeHeHI/I9|.)

Ha npumMmepe

Ha cxemMe HMXe 06bekT Client HenocpencTBEHHO CBA3aH ¢ 06bekToM Server . Ecnu Ham BApyr
noHagobuTcs, 4Tobbl Client MOr paboTaTb C pasHbiMUM 0ObeKkTaMU Server , HAM MPUAETCSH MOMEHSATb

ero Kog.


https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D0%BE%D1%82%D0%BA%D1%80%D1%8B%D1%82%D0%BE%D1%81%D1%82%D0%B8/%D0%B7%D0%B0%D0%BA%D1%80%D1%8B%D1%82%D0%BE%D1%81%D1%82%D0%B8

YT0obbl pewmnTb aTy Npobnemy, Heob6xoaMMO CBSI3biIBaTb 06bEKTbI HE HanNpaMyto, a Yepes abcTpakuuun. Ecnmn
BCe 00beKTbl Server peanusyloT UHTepdeNc Abstract Server , TO HaM yXe He NPUAETCA MEHATb KOA,

ob6bekTa Client [ANA 3aMeHbl O4HOIro 06bekTa Server Ha OPYrow.

KopoTko

MPUHLUXN OTKPbITOCTU-3aKPbITOCTU:

e 3acTaBiseT NPOeKTMPOBaTb MOAYNN Tak, YTOBbl OHM Aenanu TObKO O4HY Bellb U aenann eé
XopoLlo;

e nobyxpagaeT cBA3bIBaTb CYLLHOCTN Yeped abcTpakumm (a He peannsaumio) Tam, roe MoryT
noMeHsTbca 6usHec-TpeboBaHus;

e ob6pallaeT BHMMaHWe NpoekTUPOBLLMKOB Ha MecTa CTbika ¥ B3aUMOLENCTBUE CYLIHOCTEN;

e 03BO/SET COKPATUTb KOIMYECTBO KOAa, KOTOPbIA HEOBXOANMO MEHSTb NPU M3MEHEeHUN BusHec-
TpeboBaHui;

e [efaeT BHECEHWNE UBMEHEHMUI 6€30MacCHbIM Y OTHOCUTENbHO AELIEBbLIM.

MaTtepuanbl K pasaeny

o [IpMHLNMN OTKRbLITOCTU-3aKPbITOCTU

e Open-closed principle, Duke CS

e Clarifying_my use of the open/closed principle, Eric Elliott

e HayuHblil MeTOq,
e OcHosbl TPAN3

B ngeanbHOM Mmupe

B ngeanbHOM Mupe Npu naMeHeHUn busHec-TpeboBaHMN Ko Moay el MeHaTb He NpuxoauTcs, a ang

peann3aunn HoBbIX TpeﬁOBaHVII‘/'I 00CTaTO4YHO A006aBUTb HOBYIO CYUWHOCTb.

HapyweHune OCP n KOHKpeTuka

Knioy kK noHMMaHuio OCP — npumeHeHne abCTpakumii B MecTax CTbika Mogysel. PacCMOTpUM NpuMep:
TpebyeTca HanucaTb NporpaMmy, Kotopas 6yaeT cunTaTb Naowaan GUryp Ha aKkpaHe.

[onycTuM, y Hac ecTb Kflacc NPsSIMOYrofibHMKa Rectangle :

class Rectangle {
width: number
height: number

constructor (width: number, height: number) {
this.width = width
this.height = height

Cnepnysa SRP noacyéT nnowaan Bcex Guryp Mbl BbIHECEM B OTAENbHbIN KNacC AreaCalculator . BHavane

Hanuwem ero, He cnenysq npuHUMUNY OTKPbITOCTU-3aKPbITOCTU:

class AreaCalculator {

shapes: Rectangle[]


https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D0%BE%D1%82%D0%BA%D1%80%D1%8B%D1%82%D0%BE%D1%81%D1%82%D0%B8/%D0%B7%D0%B0%D0%BA%D1%80%D1%8B%D1%82%D0%BE%D1%81%D1%82%D0%B8
https://www2.cs.duke.edu/courses/fall07/cps108/papers/ocp.pdf
https://medium.com/@_ericelliott/clarifying-my-use-of-the-open-closed-principle-de54f77342c3
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D1%87%D0%BD%D1%8B%D0%B9_%D0%BC%D0%B5%D1%82%D0%BE%D0%B4
https://ru.wikibooks.org/wiki/%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D1%8B_%D0%A2%D0%A0%D0%98%D0%97

constructor (shapes: Rectangle[]) {

this.shapes = shapes
}
totalAreaOf () : number {
return this.shapes.reduce((tally: number, shape: Rectangle) => {

return tally += (shape.width * shape.height)

Mpobnema B TOM, YTO ecnv NpuaeTca 0obaBnTb HOBYIO GUTypy, HaNpuMep, KPyr, TO A5 NpaBUbHOM

paboTbl, HeobxoAMMO ByaeT U3MEeHUTb U Ko Knacca AreaCalculator .

class Circle {

radius: number

constructor (radius: number) {

this.radius = radius

class AreaCalculator {
// 1. ODpUXOOMUTCS MEHSTHL TUI

shapes: [Rectangle|Circle]

constructor (shapes: [Rectangle|Circle]) {

this.shapes = shapes

totalAreaOf () : number {
return this.shapes.reduce((tally: number, shape: Rectangle | Circle) => {
// 2. ONpUXOOUTCS NPOBEPSATb, KaKOM Tul,
// UTOOH NPUMEHUTH NPABUIILHEIL PACUET
if (shape instanceof Rectangle) {
return tally += (shape.width * shape.height)
}
else if (shape instanceof Circle) {
return tally += (shape.radius ** 2 * Math.PI)
}

else return tally

N nonobHble n3aMeHeHna Npuagrca NpoBoanTb A9 KaX a0 HoBoW GUrypbi.

OCHOBHOW MHAMKATOP NPO6AEMbI C MPUHLMUMOM OTKPbITOCTU-3aKPbITOCTU — MOAB/IEHNE MPOBEPKMU Ha
instanceof . ECNM BHYTPW KoJa MOAY/A MPOBEPAETCA peannsauuns, 3HauymT MOy b XECTKO NPMBA3aH K

OopyromMy, 1 UsSMeHeHnq B TpeGOBaHVIFIX 3aCTaBAT MeHATb Ko 3TOro Moayng.



MpumeHeHne OCP u abcTpakuum

YT106bI MICNPABUTb CUTYaLMIO, CBAXEM MOAYNM Yepes abcTpakunio. Co3gaanm nHtepdenc
AreaCalculatable , KOTOpbI ByAeT onucbiBaTb NoBegeHne No6on Gurypbl B cMcTeMe, NoLLaab KOTOpoi

MOXHO NOCYUTaTb.

interface AreaCalculatable {

areaOf () : number

JTO MO CyTM OrpaHMYeHne Ha NoBeAeHMe CYLLHOCTeN BHYTPU CUCTEMbl — FrMMoTe3a TOro, Kak OHU opyr ¢
OPpYroM B3avMOLEeNCTBYIOT. B Lenom noam ninoxo ymeT NPOorHo3MpoBaTh M NpeackasbiBaTb. M xoTs
OMbITHbIA NPOEKTUPOBLLUK, UMes AO0CTAaTOYHO 3HaHUI O MPOEKTUPYEMOIM CUCTEME, MOXET cenaTtb xopouee
npegnonoxeHune, OCP Bcé xe npepnaraet metoauky Just-in-time design. OHa npegnonaraeT BHeECEHME

M3MeHeHu n nobaBneHne CyLHOCTEN No Mepe Heo6X0AMMOCTH, HO He paHblie.

BepHémcs k npumMepy. Celtyac knaccbl GUryp Nnog4ymMHAIOTCS HOBOMY OrpaHUYeHUIO 1 peannsytoT
nHTepdenc AreaCalculatable :

// 1. ykaspBaeM, 4YTO KJIACC peanmsyeT uHTepbeiic,
// 5TO 3amacT OTPaHMUEHMe Ha MeTOIE KJjacca
class Rectangle implements AreaCalculatable {
width: number
height: number

constructor (width: number, height: number) ({
this.width = width
this.height = height

// 2. Be3 sTOro MeToda KJIacC CUMTaeTCsa He TOTOBEM,
// OH Xe [O3BOJUT abCTparvMpoBaTbLCA OT peanu3alyuy KOHKPETHOM (QuIyphl
areaOf () : number {

return this.width * this.height

// Te Xe U3MEeHEeHMd NPOBOIMM IJIS KpyTa
class Circle implements AreaCalculatable {

radius: number

constructor (radius: number) {

this.radius = radius

areaOf () : number {

return Math.PI * (this.radius ** 2)


https://agiledesign.org/2015/01/18/jit-just-in-time-and-software-development/

Tenepb, KOrga y KNaccoB eCTb OrpPaHMYeHUsa 1 MpaBuia, Mbl MOXEM NMPUMEHUTb abCcTpakumio, YTo6bI

npmBga3atb UX K AreaCalculator :

class AreaCalculator {
// 1. Tenepb Tun abCTPaKTHLIA,
// MEL MOXEM yKas3EBaTbh KaKMe yTONHO (GuIypk
// npy yCJOBMM, UYTO OHM peanmsyioT AreaCalculatable

shapes: AreaCalculatablel]

constructor (shapes: AreaCalculatable[]) {
this.shapes = shapes
}
totalAreaOf () : number {
return this.shapes.reduce((tally: number, shape: AreaCalculatable) => {

// 2. HMKaKMx [POBEPOK Ha KJIACCH, TOJIbKO BH30B areaOf
// ecyu maxe Mbl HOOABUM TPEeyTOJIbHUK,
// HaM He NPUOETCS MEHAThb KOI KaJIbKyJsaTopa,

return tally += shape.areaOf ()

MaTtepuansbi K pasgeny

e Open-closed principle, Duke CS, PDF

o A simple example of the Open/Closed Principle
e Understanding SOLID: Open Closed Principle
e The OCP and what hides behind it

e Just-in-time design

B peanbHOMN XXU3HU

[MPUHLUMN OTKPbITOCTU-3aKPbITOCTHU I'IOGy)K,EI,aET nccnenoBaTb OTHOWEHUA MexXay CYyWHOCTAMM 0 TOro, Kak
Bbl HAYHETE NUcaTb Kof,. OTO NMOMOraeT BbiIBNAATb OWMOKMN NPOEeKTNUpPOBaHNA Ha paHHUX 3Tanax.

Kpome aToro OCP nomoraet oTBd3aTb Mooy nu gpyr ot gpyra. 310 MWHUMU3NPYET KONNYEeCTBO MO,D,yJ'IeVI,
KOTOpble Haao 06HOBI/ITb, npu nsmMmeHeHnn Tpe6OBaHI/1I\/'1.

MHbeKuMHSaBMCMMOCTeﬁI4TeCTMpOBaHMe

Mpu TeCcTMpOBaHUM MoAysell, KOTopble 3aBUCAT OT APYrMX Moaynen, pa3paboTUMKn MOrYT CTONKHYTbCS C
npo6semoit, korga Heo6xoaAnMMo co3faTb 3K3eMMIAPbl KaXKa0li N3 3aBUCUMOCTEN.

Ecnu Moaysib 3aBUCUT OT KOHKPETHOW peanusaumm gpyroro, paspabortymkamM npuaérca MMUTUPOBaTb
KOHKPETHYI0 peannsalmio 3aBMCUMOCTU. [onyCTMM, eCTb Kacc, KOTOPbIi paboTaeT C XpaHUIULLEM:

class StorageService {
get (key: string): any {
return JSON.parse (localStorage.getItem(key))


https://www2.cs.duke.edu/courses/fall07/cps108/papers/ocp.pdf
http://joelabrahamsson.com/a-simple-example-of-the-openclosed-principle/
https://codeburst.io/understanding-solid-principles-open-closed-principle-e2b588b6491f
https://hackernoon.com/the-open-closed-principle-c3dc45419784
https://agiledesign.org/2015/01/18/jit-just-in-time-and-software-development/

YT106bl NPOTECTMPOBATb METOA get , HEOBXOAMMO CO34aTb rNobanbHbli MOK-06beKT localStorage .
Takune 06bekTbl U NepeMeHHble MPY TECTUPOBAHMM MOTYT MPUBECTU K HENPABWUIIbHOW paboTe cocegHUx
TecToB. (Hanpumep, ecnu kTo-To 3abbin cOPOCUTL localStorage MOC/AE UCMNOMb30OBaHMS.)

Ecnu Xe Mbl NPUBSAXEM 3aBUCUMOCTb He Yepes KOHKPETHbIN 061bekT, a Yyepes MHTepodeic, To NonyyYnm
BO3MOXHOCTb NOJAMEHATb 3aBMCUMOCTM Ha NeTy. DTOT NaTTepH Ha3blBaeTCa UHbeKLMg 3aBucumMocTei (DI).

interface Storage {

getItem(key: string): any

interface StorageDependencies {

storage: Storage

class StorageService {

storage: Storage

// ykaseBaeM, Kakyue BaBUCHMMOCTU CJI€NyeT MCIOJb30BaTh

// JSON TOXe CTOMUT BHEIPATH [NONOOHBEIM OOpasz3oM,

// HO Ijsg NpOCTOTH NpuMmepa OepéM B pacuéT ToJbko localStorage
constructor ({ storage = localStorage }: StorageDependencies) {

this.storage = storage

get (key: string): any {
// UCHOJIb3yeM 3aBMCHMMOCTL uYepes uHTepderic

return JSON.parse (this.storage.getItem(key))

Tenepb Npu TECTUPOBAHUM Mbl MOXEM YKa3aTb MOK-0ObEKT A/l Storage JfloKanbHO. [pyn 3TOM HaM He
noTpebyeTca aMynuMpoBaTh paboTy o6bekTa localStorage MOMHOCTbIO. HaM JOCTATOMHO OMMcaTb MeTOq,

getItem , paboTy KOTOPOro Mbl 1 NpoBepuM. Hanpumep, ncnonbaysa Jest:

describe ('StorageService', () => {
it ('should return specified value', () => {
const mock: Storage = {

getItem: (key: string) => '42"'

const service = new StorageService ({storage: mock})
expect (service.get ('test key')) .toEqual (42)
b
b


https://ru.wikipedia.org/wiki/Mock-%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82
https://ru.wikipedia.org/wiki/%D0%92%D0%BD%D0%B5%D0%B4%D1%80%D0%B5%D0%BD%D0%B8%D0%B5_%D0%B7%D0%B0%D0%B2%D0%B8%D1%81%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D0%B8
https://jestjs.io/

ECnn HaM BaXXHO NMPOBEPUTD, BbI3BANCA /X NMPaBU/bHbIA MeToA y 3aBMcUMOCTH, DI CHOBa caenaeT pelleHune

3aja4m npouye:

describe ('StorageService', () => {
it ('should call now method of dependency object', () => {
const mock: Storage = {

getItem: jest.fn()

const service = new StorageService ({storage: mock})

service.get ('test key')

expect (mock.getItem) .toHaveBeenCalled ()
})
H)

Takol noaxop, yoobeH npu paspaboTtke Yepes TectupoBaHue (TDD). OH no3sonseT npogymMmatb APl moayns

3apaHee 1 NpoJyMaTb OpraHM3aLmio 3aB1UCUMOCTe Moy el Apyr oT apyra.

MHbekunsa 3aBUCUMOCTEN U pacwmnpeHne GyHKLUOHANbHOCTU

Tenepb NpegcTaBuM, YTO B NPUIIOXKEHUN MOSBAKIOTCA ABa MeCTa, rge MCNONb3YKOTCA pa3Hble XpaHnuua:

localStorage B OJHOM W verySophisticatedStorage B Opyrom.

Ecnu Haw Knacc 3aBMCes Hanpsamyto oT localStorage , y Hac npo6nemsl. MNpu no6asneHn HOBOTro
XpaHUInLLa, HaM NPUOETCA NPOBEPATL, C KaKUM U3 XPaHUIULL, Mbl UMeeM faeno. A ecnun APl xpaHunuuy,
CWUNbHO OT/IMYaeTCH, TO KO MeTofla get CW/bHO Pa3pacTEéTCa U3-3a NPOBEPOK U afanTepos.

class StorageService {

storageType: string

constructor (storageType: string) {

this.storageType = storageType

get (key: string): any {
if (this.storageType === 'verySophisticatedStorage') {
return verySophisticatedStorage.getByKey (key)

return JSON.parse (localStorage.getItem(key))

C opyroit CTOPOHbI, €CNIM Mbl 3aBUCUM OT UHTepdeica, To MeTon, get W KOHCTPYKTOP Kflacca
StorageService He M3MeHATCA. PasHoe API xpaHunull Mbl NpuBeaéM K oqHOMY BMAY Yepes afanTepbl

(oTAenbHble HOBblE CYLLHOCTK), KOTOpble ByayT peannsoBbliBaTh UHTEPDENC Storage .

interface Storage {

getItem(key: string): any


https://bespoyasov.ru/ttt-tdd/
https://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B0%D0%BF%D1%82%D0%B5%D1%80_(%D1%88%D0%B0%D0%B1%D0%BB%D0%BE%D0%BD_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)

// nmobBasmsgeMm amanTep njia verySophisticatedStorage;
// oH OymeT peaymMs30BBIBATL MHTepderc Storage,
// mo3TOMy eTro MOXHO OyHeT nepenaTb Kak 3aBMCUMOCTb AJia StorageService
class SophisticatedStorageAdapter implements Storage {
getItem(key: string): any {
return verySophisticatedStorage.getByKey (key)

// To xe mna localStorage
class LocalStorageAdapter implements Storage {
getItem(key: string): any {
return JSON.parse (localStorage.getItem(key))

// wom kjacca StorageService He mensgercs!
class StorageService {

storage: Storage

constructor ({ storage = localStorage }: StorageDependencies) {

this.storage = storage

get (key: string): any {
// BCa peanmsauys METONOB OOOMX XPAaHMIIMI, CKPHTAa 3a ajalTepamu

return this.storage.getItem(key)

// paboTaeT kak CO CTapbM XPaHUJIMIIEM
const storageServiceWithLocalStorage = new StorageService ({
storage: new LocalStorageAdapter ()

b

// Tak ¥ C HOBEM
const storageServiceWithSophisticatedStorage = new StorageService ({

storage: new SophisticatedStorageAdapter ()
b

Takum 06pasoM HoBble 6U3Hec-TpeboBaHMS He 3aTPOHYT KOA, y>Ke CO3AaHHOro Mofyns StorageService ,

a 6yoyT BHeApeHbl Yyepes Co3haHne HOBbIX CYLLHOCTe.

MaTtepuanbi K pasgeny

e MHbekLuMg 3aBUCMMOCTEN

o MoK-06beKkT
e PaspaboTka Yepes TecTMpOBaHue
e Apantep, WwWabnoH



https://ru.wikipedia.org/wiki/%D0%92%D0%BD%D0%B5%D0%B4%D1%80%D0%B5%D0%BD%D0%B8%D0%B5_%D0%B7%D0%B0%D0%B2%D0%B8%D1%81%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/Mock-%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82
https://bespoyasov.ru/ttt-tdd/
https://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B0%D0%BF%D1%82%D0%B5%D1%80_(%D1%88%D0%B0%D0%B1%D0%BB%D0%BE%D0%BD_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)

LLa6noHbl NPOEKTUPOBaHUSA U NPUEMDI pedaKTOPUHra
COﬁﬂDﬂaTbHpMHuMﬂOTKpMTOCTM-3aKpHTOCTMﬂOMOFaDTHeCKOﬂbKOlua6ﬂOHOBnpoeKTMpOBaHMﬂM

npuémos pedakTopuHra.

A6cTpakTHaga pabpuka

Ddabprka — 3TO CYLLHOCTb, KOTOpPas CO30aET ApYyrue CyWHOCTM No 3a4aHHbIM MpaBuiaM, Hanpumep,

CO30aET 9K3eMMNAApPbl KNaccoB Ui 06bekTbl.

AbcTpakTHag ¢pabpuka — aTo dabpuka, koTopas co3gaéT ¢abpuku.

JTOT WabnoH NO3BONAET CO3AaBaTh CYLHOCTM 6e3 NPUBA3KM K KOHKPETHbIM KflaccaM — To ecTb 6e3
npuBA3KK K peanusaunn. Tak fobasfeHne HOBbIX TUMOB CYLHOCTEN N3MEHSEeT MUHUMAalbHOE KONMYEeCTBO
Monaynen.

PaccMoTpuM npuMeHeHne abCcTpakTHOW GabpuKu Ha TOM Xe NpuMepe C OTYETOM, 4TOo 6bla Y HAc B pasaen
06 SRP.

B aToM npumMmepe paboTa ang abcTtpakTHon ¢abpurkm — BbIBOp Knacca, KOTopblin 6yaeT 3aHUMaTbCS

dopmMaTUpoOBaHNEM.

// uyacTb c uHTepdericom Formatter m kjaccamu,

// peammusywoumMy ero, OCTa&TCa TaKOM Xe

// noBaBisieTcs HOBHII mHTepderic, omnmceBaoumii dabpuxky obabpux
interface FormatterFactory {

createFormatter (data: ReportData): Formatter

// meTon createFormatter Bo3BpamaeT abCTpakKTHEIL MHTepdelic,

// mosTomMy o6e GabpuKM HUXE B3aUMO3aMEHSEMbI

class HtmlFormatterFactory implements FormatterFactory {
createFormatter (data: ReportData) {

return new HtmlFormatter (data)

class TxtFormatterFactory implements FormatterFactory {
createFormatter (data: ReportData) {

return new TxtFormatter (data)

// npu KOHOUTypauuy NPUIIOKEHME BHOepeT HYXHHI Tun dGabpuky n OyneT paboTaTb C HUM;
// Kooy NPWJIOXEHMS MpPU DTOM OyIOeT He BaxXHO, C Kakoi babpukon oH OymeT padoTaTh,
// moTomMy UuTO OH OymeT 3aBMUCETb OT MHTephelcoB, a He OT KOHKPETHHX KJIACCOB
class AppConfigurator {

reportType: ReportTypes


https://jestjs.io/
https://github.com/kamranahmedse/design-patterns-for-humans/blob/master/README.md#-simple-factory
https://refactoring.guru/ru/design-patterns/abstract-factory

constructor (reportType: ReportTypes) {
this.reportType = reportType

configure (reportData: ReportData): FormatterFactory ({
if (this.reportType === ReportTypes.Html) {
return new HtmlFormatterFactory (reportData)

}

else return new TxtFormatterFactory (reportData)

CrtpaTterusa

B npownom npumepe Mbl n36aBUANCH OT HEOGXOANMOCTU MEHATb Kof GopMaTepoB Npu Ao6aBfeHUN HOBbIX
TpeboBaHUn. Ho Bbl MOF/IM 3aMeTUTb, YTO B MeToAe configure Kfacca AppConfigurator ecTb

ycnosue, KOTopoe nposepseT Tun popmMaTa Ansg oTYETa.

I'Io—xopOLueMy, nopo6Hbie ycnosuga cnenyeTr 3aMeHATb Ha ﬂMHaMMHECKMIZ Bbl60p HY>XHbIX Cle.l,HOCTeI;I. C
3TMM MOXET NMOMOYb eLLE oauH WabnoH — cTparerund.

3TOT WabnoH No3BoNSeT MEHATb HACTPOMKN, KOHPUTYPaLIMIO NN aNrOPUTM B 3aBUCUMOCTU OT CUTyaL UK 1
TpeboBaHuii. B HaweM cnyyae cTpaTermm Mol OTAaAMM Bblbop HeobxoammMon dabpuku:

function formatterStrategy(reportType: ReportTypes): FormatterFactory {
const formatters = {
[ReportTypes.Html]: HtmlFormatterFactory,
[ReportTypes.Txt]: TxtFormatterFactory,
default: TxtFormatterFactory

return formatters[reportType] || formatters.default

Tenepb BbiGOp habpuk CTan AUHAMUYECKUM, U MPU USMEHEHUM TpeBoBaHUI HaM NoTpebyeTca TONIbKO

006aBUTb HOBYIO CYLLLHOCTb Y OGHOBUTb CMUCOK habpuk.

OekopaTtop

[ekopaTop — 3To WabnoH, KOTOPbIV 3ak/toYaeTcs B CoO34aHnn 06EPTOK C AOMOHUTENbHOM
dYHKLMOHAaNbHOCTbIO 419 06bekToB. Takne 0GEPTKM NO3BONAIOT HE U3MEHATb CaM 0GbeKT, HO NMPU 3TOM
pacwmpaTbh ero GyHKLUOHANbHOCTb.

OTnnyne gekopaTopa OT HAacNeLoBaHMA B BO3MOXHOCTM paclunpsaTb GYHKLMOHANIbHOCTb AUHAMUYecku, 6e3

HeobX0AMMOCTM ONUCbHIBaTb Ka)Kﬂ,bII;I Knacc-HacnegHuK oTaesibHO.

B npumepe Mbl CO3[aéM Kfacc BaseGreeting , METOA, greet KOTOpOHD6yneTBMBOQMTbCTpOKyC
NPUBETCTBUEM MoOJb3oBaTens. [lekopatop GreetingWithUppercase 6yaeT NpMBOOUTb CTPOKY C

NMPUBETCTBMEM K BEPXHEMY PErnUcCTpy.

interface Greeting {

username: string


https://softwareengineering.stackexchange.com/a/302782
https://github.com/kamranahmedse/design-patterns-for-humans/blob/master/README.md#-strategy
https://refactoring.guru/ru/design-patterns/decorator

greet () : string

// BazoBas GOYHKUMOHAJIBHOCTL OINMUCHBAETCHA B KJjlacce,
// KOTOpEM OymeT OBEPHYT C IOMOULID NEeKOPATOPOB
class BaseGreeting implements Greeting {

username: string

constructor (username: string) {

this.username = username

greet (): string {

return ‘Hello, ${this.username}!’

// wrappee — 00BEKT, OYHKLUMOHAJIBHOCTH KOTOPOTO Mb OyIeM PacCUMpAaTb
interface GreetingDecorator {
wrappee: Greeting

greet (): string

class GreetingWithUppercase implements GreetingDecorator {

wrappee: Greeting

constructor (wrappee: Greeting) {

this.wrappee = wrappee

greet () : string {
// 1. wmucnonb3yem 6as30BOe I[IOBeIeHUE
const baseGreeting = this.wrappee.greet ()
// 2. pacmmpsaeM ero

return baseGreeting.toUpperCase ()

Cama dunocoodus atoro wabnoHa NOBTOPSET NPUHLMM OTKPbITOCTU-3aKPbITOCTU — Mbl HE MeHsieM 6a30BbIit
Knacc, a gobaBnseM CyUHOCTUN, KOTopble coaepXaTt B cebe namMeHeHns 61MsHec-TpeboBaHU.

PasHunua MeXnay nekopaTtopoM U NPOKCKU B TOM, YTO NMPOKCK BCerga npeaocTaBigdeT TOT Xe I/IHTepd)eIZC, B TO

BPEeMS Kak [eKopaTop MOXeT NpefoCcTaBnaTh paclUMpPEHHbIN nHTepderic.

Ha6nopaTenb

HabniopaTtens — wabioH, KOTOPbI CO3AaéT MexaH3M NMOAMUCKU, KOr4a HeKOTopble CYLLHOCTU MOTYT

pearmpoBaTb Ha NMoBefeHne Apyrux.

B npuMepe HUXe y Hac ecTb Knacc SoftwareEngineerApplicant , KOTOPbIA pearnpyeT Ha noseneHue

BakaHCUIl B 9K3eMnnape kfacca HrAgency .


https://refactoring.guru/ru/design-patterns/proxy
https://refactoring.guru/ru/design-patterns/observer

// uHTepbelc comckKaTesid ONMUCHBAET €TI0 UMSA U XeJlaeMyl I103ULNIO
interface Applicant {
name: string

position: string

// uHTepberc HabiomaTesid ONMCHBAET METOI,
// KOTOPEIN OyIeT BHS3BBATLCH HAOJIOIAEMEIM OOBEKTOM [IPU HACTYIUIEHUM COOBITMS
interface Observer ({

update (data: any): void

interface NewPositionObserver extends Applicant, Observer ({

update (position: string): void

class SoftwareEngineerApplicant implements NewPositionObserver {
name: string

position: string

constructor (name: string, position: string) {
this.name = name

this.position = position

update (position: string) {
if (position !== this.position) return
console.log( 'Hello! My name is ${this.name}, I would like to apply to
${position} position’)

}

// ©aszoBui uHTepderic HabIoOOaeMoTro OOBEeKTa
interface Observable {
subscribe (observer: Observer): void
unsubscribe (observer: Observer): void

notify(data: any): void

// HabmomaeMmeli 0O0BEKT XpaHMUT B cebe ChOuMcok HabJjmomaresen,

// KOTOpHX OyHeT yBEeIOMJIATbL O HACTYIJIEHMU COOHTUS

interface NewPositionObservable extends Observable {
listeners: NewPositionObserver/(]

notify(position: string): void

class HrAgency implements NewPositionObservable {

listeners: NewPositionObserver[] = []

subscribe (applicant: NewPositionObserver): void {

this.listeners.push (applicant)



unsubscribe (applicant: NewPositionObserver): void {
this.listeners = this.listeners.filter(listener =>

listener.name !== applicant.name)

// yBemomsigaeM Bcex HabJomaTeJsiel, KoTla [OABJISeTCcA HOBasd BaKaHCUHA
notify(position: string): void {
this.listeners.forEach(listener => {

listener.update (position)

})

370T WabnoH nossonseT fobaBNaTb HOBbIX HabnaaTenel 6e3 Heob6XO0ANMOCTU MeHATb Kof, HabngaemMoro
obbekTa.

3amMeHa npsamMoro HacnegoBaHUA Ha NOJIMMOPPU3M U KOMIMO3ULLUIO

Mogaynu, 3aBucaLmMe OT KOHKPETHbIX KNacCoB, CBSA3aHbl C HUMU CIULLKOM CUJIbHO, U3-3a Yero U3MeHeHue B
OAQHOM MOpayJie 3aTPOHET NUSMEeHEeHNe B APpYyrom.

3aMeHa NpsMoro HacnenoBaHMa Ha NOMMOPGU3M UM KOMMO3ULMIO — 3TO NPUEM pedakTopmHIra, KOTOpbI
ocnabnset 3auenneHne Moaynen yepes BeegeHne abcTpakumin: MHTepodencos, 06EPTOK U T.A4.

MpPUMEPOM MOXET MOCYXUTb NRUMER M3 pasaena «B ngeanbHOM MuUpe», rae Mbl BBOAWIM NPOCONKY U3

WHTepdeica Shape . Korga knacc AreaCalculator HauyMHaeT 3aBMCETb OT MHTepdelica, a He oT

KOHKPETHbIX K/1laCCOB, U3MeHeHNE B Tpe6OBaHVI9|X He 3aTparmBaeT Ko Kflacca AreaCalculator .

MaTtepuanbl K pasaeny

e Composition over inheritance

o ®dabpuka
e AbcTpakTHas pabpuka

e Peanusauns abctpakTHon habpuku Ha TypeScript

e Crparterus
e DabpuyHbIN MeToO U NPUMEHEHNEe CTRaTEernn

e Peanusauung ctpaTterum Ha TypeScript
e [lekopatop
e Decorator and Factory, Colorado CS, PDF

e Peanusauusa nekopartopa Ha TypeScript

e Habnwpatenb
e Peanusauug Habnwpatens Ha TypeScript

e Example of Just-in-time design: refatoring to OCP
e Refactor to the Open-Closed, PDF

AHTUNATTEpPHbI U 3anaxu

Bce maTTepHbl, KOTOpble Tak UK MHaYye TeCHee CBA3bIBAOT CYLHOCTU MeXay cob0oi, MOXHO Ha3BaTb

aHTUNaTTepHaMu.


https://blog.goyello.com/2014/02/11/example-of-just-in-time-design-refactor-to-open-closed/
https://en.wikipedia.org/wiki/Composition_over_inheritance
https://github.com/kamranahmedse/design-patterns-for-humans/blob/master/README.md#-simple-factory
https://refactoring.guru/ru/design-patterns/abstract-factory
https://github.com/torokmark/design_patterns_in_typescript/blob/master/abstract_factory/abstractFactory.ts
https://github.com/kamranahmedse/design-patterns-for-humans/blob/master/README.md#-strategy
https://sergeyzhuk.me/2018/01/25/factory-method-and-open-closed/
https://github.com/torokmark/design_patterns_in_typescript/blob/master/strategy/strategy.ts
https://refactoring.guru/ru/design-patterns/decorator
https://www.cs.colorado.edu/~kena/classes/5448/f09/lectures/18-decoratorfactory.pdf
https://github.com/torokmark/design_patterns_in_typescript/blob/master/decorator/decorator.ts
https://refactoring.guru/ru/design-patterns/observer
https://github.com/torokmark/design_patterns_in_typescript/blob/master/observer/observer.ts
https://blog.goyello.com/2014/02/11/example-of-just-in-time-design-refactor-to-open-closed/
http://www.netobjectives.net/files/books/esad/essential-skills-refactor-open-closed.pdf

Cesa3biBaHNe Yepe3 KOHKpPETHbIE KJlacCbl

Mpo6nembl CBA3bIBAaHNS Yepes3 KOHKPETHbIE K/lacCbl Mbl PaCCMOTPENM B NPUMeERe 13 pa3gena «B
naeanbHoM Mupe». Knacc AreaCalculator W3HayanbHO 3aBUCEN OT KOHKPETHOro knacca Rectangle ,

n3-3a 4yero npmn "UsMeHeHnn Tp66OBaHl/ll7l, npmMxoaMnocb 06HOBASATb KOA, 3TOrO Kfacca.

Korga Mbl BBENIM NPOCIONKY B BUAE MHTepdeiica Shape , KNacC AreaCalculator HayMHan 3aBUCETb OT
MHTepoeiica, a He OT KOHKPETHbIX K/1TacCoB, M3MeHeHWe B Tpe6GoBaHMgX NepecTano 3aTparneaTb Kod knacca

AreaCalculator .

CUHIMTOH

CUHINTOH — 3TO NaTTepH, Npu KOTOPOM B MPUIOXEHUN CYLLECTBYET TONIbKO OAMH 3K3EMNASP KaKoro-To
knacca. CywecTBYyOLWMIA CUHINTOH FapaHTUMPYeT, YTO BCe HOBble CO3aHHble 06beKTbl ByayT cCcblaTbCa Ha
Hero.

ECnn CUHINTOH coaepXuT B cebe obLiee cocToaHWe UK rnobanbHblie NepeMeHHble, NM6o caM aBngeTcs
rno6anbHOM CYLHOCTbIO, TO 3aLiensieHne 06bEeKTOB C HUM Ype3MePHO BbICOKOE.

3T0 MOXET NPUBOAUTD K CuTyaumam, Korga npm "UsSMeHeHunun Tpe6OBaHI/II7I npuxoanTca MeHAaTb U CaM
CUHINTOH, N BCe O6'beKTbI, KOTOpble C HUM CBA3aHbl.

CVHINTOH MOXHO MCMNOJIb30BaTb 1 6e3 BbICOKOro 3aLenneHns Moaysnei (NpuMeHss, Hanpumep,

a6CTpaKTHbIe VIHTepd)eVICbI), HO 3TO 3HAYUTENIbHO YC/NTOXHAET CTPYKTYpPY NpPOeKTa.

JlerkoBec

JlerkoBec — WabnoH, KOTOPbI YMEHbLUAeT pacxod naMaTu, gepxa obliee coOCTosHNE 0OBbEKTOB BHYTPM
cebs, BMECTO XpaHeHUs OAMHAKOBbIX OAHHbIX B KaXXA0M ob6bekTe.

Ero npo6nema ¢ Touku 3peHns OCP B TOM e BbICOKOM CBA3bIBaHUM MOAyJeil. ECv CyLWHOCTb BbICTYNaeT B
ponun obuero KOHTEKCTa A1 HECKOMbKMX 06BbEKTOB, NMPU U3MEHEHUN TpeboBaHN NPUAETCA MEHATb KOA,
Kaxpaoro Moayns.

Kak n B ciy4yae ¢ CUHIATOHOM, C JIerKkOBECOM MOXHO paboTaTb 6e3 BbICOKOro 3auen/ieHns, HO 3TO TakXe
OyaeT yBeNMYnBaTb CNOXHOCTb.

MaTtepuansbi K pasgeny

e CUHIATOH

e Jlerkoeec

e 3auennexHvie Moaynen
e STUPID » SOLID

OrpaHunyeHus U NogBogHble KAMHU

Y KaXKoro npuHUuNna ecTb orpaHU4YeHuns n obnactb npumeHeHus. Ang OoCP XapakKTepHbl cnegywune
orpaHnyeHna n noaBoaHbIe KaMHMW.

Cucrema He MOXXeT 6bITb 3aKpbiTa Ha 100%
P

Bcerpa ecTb M3MeHeHUs, KOTOPble HEBO3MOXHO BHECTU, HE U3BMEHMB KO, KAKOro-To MoAy/is, No3ToMy rnpu
NMPOEeKTUpPoOBaHNN Ba>XeH CTpaTerI/ILleCKVIVI nogxon. Heobxogmmo onpenesinTtb, OT KakKNX UMEHHO M3MeHeHuM
N Kakne MMeHHO Moaynn Bbl XOTUTE 3aKpPbITb.


https://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D0%B8%D0%BD%D0%BE%D1%87%D0%BA%D0%B0_(%D1%88%D0%B0%D0%B1%D0%BB%D0%BE%D0%BD_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D1%86%D0%B5%D0%BF%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://refactoring.guru/ru/design-patterns/flyweight
https://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D0%B8%D0%BD%D0%BE%D1%87%D0%BA%D0%B0_(%D1%88%D0%B0%D0%B1%D0%BB%D0%BE%D0%BD_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
https://refactoring.guru/ru/design-patterns/flyweight
https://en.wikipedia.org/wiki/Coupling_(computer_programming)
https://williamdurand.fr/2013/07/30/from-stupid-to-solid-code/

CnepyeT yunmTbiBaTb, YTO JIIOOMN OYEHb MIOX0 YMEIT MPOrHO3MpPOoBaTh M3MeHeHUs. [laxe MMes 4O0CTaTO4YHO
3HaHWUI O cUCTeMe N OMbITa, NPOEKTUPOBLLUKM HEe MOTYT BbITb YBEPEHbI, YTO NPeayCMOTPeNn Bce
BO3MOXHble BapuaHTbl Pa3BUTUS CUCTEMDI.

OCP npepnaraet nogxop, Just-in-time design, Npu KOTOPOM HOBbI€ CYLLHOCTU A06aBASOTCA B CUCTEMY MO

Mepe HeOo6XOAMMOCTM, HO He paHblle. DTO YeM-TO MOXOXE Ha 0TKa3 OT paHHel oNTUMU3aLUN U PaHHEero

nobaeneHns abCcTpakLni.

Llenb nogxona B TOM, 4To6bl He co3gaBaTb abCcTpakuum Ha nycToM mecte. OauH U3 KPUTEPUEB XOPOLLIEro
Oun3aliHa — NpoCToTa, NO3ToMY ncnonb3oBatb OCP cneayert Bcerga ¢ ornaakoi Ha To, HAaCKOJIbKO cuctema

nonyvynTcqa I'IpOCTOI;I B utore.

Bonbloe KoNn4ecTso CyI.I.I,HOCTEi"I

[o6aBneHne ¢yHKLMOHANBbHOCTN MEHEE PUCKOBAHHO, YEM U3MEHEHUNE CYLLECTBYIOWEN, HO B3aMeH Mbl

PUCKYyeM yBETNYNTb KOJINYECTBO CYLHOCTEN. BeckoHTponbHOE n 6esp,yMHoe cnepoBaHune OCP moxeTt

NPUBOAMUTb K CUTYaLUsAM, KOraa MHTePGhEncoB CTaHeT C/IMWKOM MHOro, @ pYHKLMOHANbHOCTb — CTaHeT
pa3apo6aeHHOoN.

Xopolwunit ausaiiH CUCTeMbl — 3TO B MEPBYIO oYepedb NPOCTON An3aliH. YeM MeHblle CYLLHOCTEN Mbl
co3aéM s peweHns npobaembl, TEM Bblllle BEROATHOCTb, Y4TO AM3aliH XOROLWWIA, No3ToMy cnegoBatb OCP

HEeo6X0AMMO C OCTOPOXHOCTbIO.

MoxkeT 6bITb He HY>XXeH gna MaJlieHbKnx I'IpVIJ'IO)KeHVIﬁ

OCP HaueneH Ha 6bicTpoe 1 Aewépoe fobaBneHne GpyHKLMOHANbHOCTM U MaclTabupoBaHue cucteMbl. OH
oKymnaeTcs, ec/iv cucTemMa AeicTBMUTeNbHO GoNblias, U NPOBEpPSAThb, Kak NOBAMANO U3MEHEeHNe Koaa, 04eHb
AOPOro Uav fonro (MM HEBO3MOXHO).

Ecnn xe npunoxeHue MmaneHbkoe, TO OCP mMOXeT NpeBpaTUTbCs B NRUHLIMA Paan NpUHLMNA — KOorga

paspaboTumnkm 6yayT nucaTtb 6oiinepnnenT-koa A8 Co3AaHns HOBbIX CyLLHOCTel 6e3 BUAUMON U
OLLYTUMOM NOSb3bl.

ocCP cnenyet npUMeHATb, €eCn NoJib3a OT Hero 3Ha4MTesibHO Bblle, YeM 3aTpaTbl OT Clie0BaHNA eMY.

MaTtepuansbi K pasgeny

e Just-in-time design

e Solve problem at hand
e Refactoring_and OCP

e [I3eH NUTOHa

e bputea Okkama
e Not so SOLID principles



https://agiledesign.org/2015/01/18/jit-just-in-time-and-software-development/
http://tonsky.me/blog/concrete-vs-abstract/
https://softwareengineering.stackexchange.com/questions/170547/refactoring-and-open-closed-principle
https://ru.wikipedia.org/wiki/%D0%94%D0%B7%D0%B5%D0%BD_%D0%9F%D0%B8%D1%82%D0%BE%D0%BD%D0%B0
https://www.tonymarston.net/php-mysql/not-so-solid-oo-principles.html
https://agiledesign.org/2015/01/18/jit-just-in-time-and-software-development/
http://tonsky.me/blog/concrete-vs-abstract/
https://softwareengineering.stackexchange.com/questions/170547/refactoring-and-open-closed-principle
https://ru.wikipedia.org/wiki/%D0%94%D0%B7%D0%B5%D0%BD_%D0%9F%D0%B8%D1%82%D0%BE%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%B8%D1%82%D0%B2%D0%B0_%D0%9E%D0%BA%D0%BA%D0%B0%D0%BC%D0%B0
https://www.tonymarston.net/php-mysql/not-so-solid-oo-principles.html

LSP

BBepeHue

OfHa 13 YacTbIX OLNBGOK MPOEKTUPOBaHNS NMPOrPaMMHbIX CUCTEM — 3TO MOMbITKA NOHOCTbIO CKOMUPOBaThb
nepapxmio 06bEKTOB 13 peasibHoro Mupa.

Mogenupys CUCTEMY, Mbl OMUCbIBAEM 10BegeHMEe €€ KOMMOHEHTOB, OTHOLIEHUS UX OPYT C APYTrOM, a He
nepapxuto. Mepapxmsa — yao6HbIA MHCTPYMEHT A1 MOAENNPOBaHUS, HO MHOMAA OHa NPUBOAUT K
HenpaBUIbHOMY OMUCaHMUIO NMoBeaEeHNS.

Knaccuueckuit npumep

MpeacTaBuM, Y4TO €CTb KflacC Rectangle , KOTOPbIA ONUCHIBAET MPSAMOYTOMbHUK:

class Rectangle {
width: number

height: number

constructor (width: number, height: number) ({
this.width = width
this.height = height

setWidth (width: number) ({
this.width = width

setHeight (height: number) {
this.height = height

areaOf () : number {

return this.width * this.height

KBagpaTt — TOXe npPAMOYroJsibHUK, Mbl MOXeM MUCMNONb30BaTb HacniegoBaHue, 4TO6bI ONMNCaTb ero:

class Square extends Rectangle {
width: number

height: number
constructor (size: number) {

super (size, size)

setWidth (width: number) {
this.width = width



this.height = width

setHeight (height: number) {
this.width = height
this.height = height

Janblie B koge Mbl ucnosbdyem kBagpaT. KaxeTcs, 4To BCE B nopagke:

declare const square: Square

square.setWidth (20) // MeHgeT WMPUHY M BHCOTY, BCE& BEPHO

square.setHeight (40) // Toxe MeHAeT WMPUHY U BHCOTY, OK

Ho ecnu Mbl Ucrofib3yeM Knacc Rectangle B KadecTBe MHTepdeiica, a paboTaeM C KOHKPETHbIM K1iacCoM

Square , TO MOFYT BO3HUKHYTb NPoGneMbl:

function testShapeSize (figure: Rectangle) {
figure.setWidth (10)
figure.setHeight (20)
assert (figure.areaOf () === 200)

// ycnoBue He cpaboraeT, ecyu figure — sk3eMmigp kjacca Square

PasHuua Mexay KBaapaToM U MPSAMOYro/ibHUKOM B TOM, Y4TO y KBagpaTa Npu U3MEHEHUM CTOPOHbI
MeHSA0TCAa 06e CTOPOHbI, Y NPAMOYroJibHMKa — TOMIbKO OfiHAa, BTOPas OCTAa&TCcs HEM3MEHHOMN.

MaTeMaTu4eckn — aa, KBagpat BCE ellé NpsaMOoYrofibHUK, HO OH BeAET cebs MHaye, YeM NPSMOYrofbHUK.

MpuHuMn nogctaHoBku bap6apbl JInckos

MpuHunn noacTaHoBkn bapbapsbl Jluckos (Liskov Substitution Principle, LSP) pewaet 3Ty npobnemy, BBOAS

orpaHnyvyeHna onga nepapxumu 06beKTOB.

3By‘4VIT OH TaK: GYHKLMN, KOTOPblE UCMOMb3YIOT 6a30Bbll T™7N, 4O0J1I>XXHbI UMEeTb BOSMOXXHOCTb MCMNOJ/Ib30BaTb
noaTunbl 6a3oBoro Tnna, He 3Ha4d 06 aToMm.

MpPOCTbIMM CIOBAMU — KJlaCCbl-HACNEAHNKN HE JOMXKHbI MPOTMBOPEYUTL 6a30BOMY Knaccy. Hanpumep, oHu
He MOTyT NpeaoCcTaBNaTb UHTepdelic yxe 6asoBoro. NoBegeHne HacIeQHUKOB AOMXKHO 6bITb OXMAAEMbIM
09 GYHKLUMIA, KOTOpble NCMOoNb3YOT 6a30BbIli knacc.

HeMHoro yno6Hee aymaTtb 06 LSP B TepMuHax «abcTpakuma — peanmsaumsa». AGCTpaKTHbIM Knacc nnm
NHTepdenc nrpatoT ponb 6a3oBOro TUMNa, Ho BMECTE C 3TUM — POJib KOHTPAKTa Ha NoBeAeHue.

abstract class Disposable {
protected source: Optional<number>;

constructor (fn: AnyFunction, delay: TimeIntervalMS) {}


https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D0%BF%D0%BE%D0%B4%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BA%D0%B8_%D0%91%D0%B0%D1%80%D0%B1%D0%B0%D1%80%D1%8B_%D0%9B%D0%B8%D1%81%D0%BA%D0%BE%D0%B2

dispose(): void {}

OHW rapaHTUPYIOT, YTO 3K3eMMAP Nto6Oro KOHKPETHOro Knacca GyaeT cogepxKaTb YKasaHHble Noss U

MeToabl.

class Interval extends Disposable {
constructor (fn: AnyFunction, delay: Milliseconds) {
super (fn, delay);

this.source = setlInterval (fn, delay);

dispose = () => clearInterval (this.source);

class Timer extends Disposable {
constructor (fn: AnyFunction, delay: Milliseconds) {
super (fn, delay);

this.source = setTimeout (fn, delay);

dispose = () => clearInterval (this.source);

3TO 3HAYMT, YTO MOAY b, UCMONbIYIOWNIA ITOT ab6CTPAKTHbIN K/1aCC MM MHTEPGENC CMOXET paboTaTb C
nto6ovi ero peanusaumnein. Hanpumep, pyHkUMU cleanup OyAeT HEBaXKHO, 3K3EMMNASAP KAaKOro KOHKPETHOro

Kfiacca Mbl nepenagnm:

function cleanup (disposable: Disposable): void {

disposable.dispose();

const interval = new Interval(() => console.log('Hey!"'), 1000);

const timer = new Timer (() => alert('Hey!'), 1000);

cleanup (interval) ;

cleanup (timer) ;

MPUHLXA MOXHO CBsI3aTb C MOHATUSMW KOBAaRUAHTHOCTU M KOHTPaBapUaHTHOCTU, @ TakXXe C KOHTRAKTHbIM
nporpamMmMupoBaHneM. B 4acTHOCTU NOME3HbI OTHOLWEHMS I'Ipe,D,yCJ'IOBVIVI n nocwcnosmﬁ ons 6asoBoro u

HacneaHWKOB:

e [penycnosng He MOryT ObITb yCuneHbl B noaknacce,
e [OCTyCnoBuda He MOryT ObITb OCnabneHbl B nopgkKnacce.
CHoBa npumep

B npuMepe ¢ Rectangle W Square MOCNEAHWUI 0cnabnaeT NocTycnosue Ans MeToAoB setWidth W

setHeight . Pa3bepém, 4To 3TO 3a NoCcTycloBMe.


https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B2%D0%B0%D1%80%D0%B8%D0%B0%D0%BD%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%B8_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%B2%D0%B0%D1%80%D0%B8%D0%B0%D0%BD%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5

Ecnun mbl paboTaeM € METOIOM setHeight Knacca Rectangle , TO MoOC/ie Bbl30Ba MeToAa 6yaem

HabnogaTh cuTyalmio, Korga:

const oldHeight = figure.height
figure.setWidth (newWidth)

assert ((figure.width === newWidth) && (figure.height === oldHeight))

Ho B cniyyae ¢ kBagpaToM 3To He Tak. [MoCcTycnoBMe — CBOKCTBA UM COCTOSHME MOC/1e BbIMO/IHEHNS MeToAa
— ocnabnsetcs:

const oldHeight = figure.height
figure.setWidth (newWidth)

// mocTyciyoBye ocisabieHo, abcTpakuus HenpaBuiibHas

assert ((figure.width === newWidth))
M3-3a aTOro ncnonb3oBatb Rectangle BMECTO Square 06€3 [OMOMHUTENbHbIX NPOBEPOK NN N3MEHEHUS
y>Xe cyuecTBytowmnx KOMNOHEHTOB HEBO3MOXHO.

MpuHUKMN nogcTaHOBKK JIUCKOB TpebyeT MCnonb30BaTh 06WMN MHTepdeNnc ang o6onx KNaccosB n He
HacnegoBaTb Square OT Rectangle .

O6wmn nHTepdenc gonkeH 6bITb TakUM, YTOObI B K/laccax, peanusyowmx ero, npenycnosus He 6oiam

6onee CUNbHbIMU, @ MOCTYCIOBMA He Bbinn 6onee cnabbiMu.

HacnepoBaHue u kKoMnosnuus

CnepoBaTtb LSP npouie, ecnm He cTpouTb BOMbLINX U TNYBOKMX nepapxmin. OBbl4HO, AN CBSA3U Moaynen
[0CTaTOYHO UHTepgerica 1 ero peaansaLmni.

ONNHHbIE LLeMOoYKM nepapxuin TUMNOB — Xpynkue. BMecTo nepapxuii TUNOB ny4dlle UCNnosb3oBaTb
KOMMNO3ULINIO, YTOBbl COBUPATh CYLLHOCTU N3 HEO6X0AUMOW PYHKLMOHANbHOCTU.

HaanMep, HacnepgoBsaHWe npepnnosiaraeT NnpoekTnpoBaHMe oT obuero k YaCTHOMY B BUae nepapxmun:

XuBOTHEIE — Minexkonuramoimmre — YeJoBeK.

Ho Takune nepapxum He BCcerga npasuibHO OTPaXatoT CBA3WN CYLLHOCTEN B NPOEKTUPYEMON cUCTeMe.
MHorpa nepapxuin BOBCe MOXeT 6blTb HECKOJIbKO OHOBPEMEHHO, Torga HacnegoBaHue 3aieT B TYNNK —
HEMOHATHO MO Kakol nepapxum HacneaoBaTbCcs U Kak.

KoMnosuums xe nogpasymMeBaeT NPOekTUPOBaHME OT YacTHOMo K 06LLeEMY B BUAE COBOKYMHOCTU

HECKO/IbKMX 060C061eHHbIX HABOPOB KbHUY»:

Uesiopek = Ckejyer + HepBHasa cucrema + lVMMyHHas cucrtema + CepmedHO-CcOCyOmMcCTas cucrTteMma +

Taknm 06p830M Mbl HE OrpaHn4mnBaemM cebs pPaMKamMu O,EI,HOI\/'I nepapxuun, a 3Ha4vYnT HaMm Heobs3aTeNbHO

noaBoAMTb KaXabl acnekT GM3HEC-N0rMkn nog, 3Ty nepapxuto.

Bonee T0ro, 4acto B OTHOLWEHUSAX CyLU,HOCTel7I, KOTOpble Mbl MOeNNpyeM, B NpUHLMNE HET HUKaKOWN

nepapxmun. B TakomMm cnyyae HacnefoBaHue CyLI.I,HOCTef/'I Haob0opPOT NULIb HaBPEeaMUT.



KopoTko

MpuHUKMN nogcTaHoBkn bapbapbl JINCKOB:

e MOMOraeT NPoeKTUPOBaTb CUCTEMY, ONUPASCh Ha NoBeaeHNe Moayel;

e BBOAWT OFPaHUYEHUs 1 NpaBuia HacnenoBaHNs 06beKTOB, YTOObI UX MOTOMKU HE MPOTUBOPEUNIN
6a30BOMY MOBEOEHUIO;

e [enaeT noBefeHne Moaynei nocnenoBaTeNlbHbIM U NPeackasyeMbliM;

e rnomoraeT usberatb oy6nnMpoBaHns, BblAensaTb 06LLYI0 A1 HECKONIbKMX MOAyNen
dYHKLMOHANbHOCTb B 06K MHTEepbeC;

e MO3BOMSET BbIBMATH MPU MPOEKTUPOBAHUM NPOGNeMHble abCTPaKL MM U CKPbITbie CBA3UN MEXAY

CYLWHOCTAMMU.

MaTtepuanbi K pasgeny

e [puHunN noacTaHoBkM bapbapbl Jluckos

e KOHTpakTHOe NporpamMMmpoBaHue

e KOBapMaHTHOCTb Y KOHTPaBapUaHTHOCTb

e [lpuHuKMN 3aMelleHuns JIMCKOB

e What is an example of the Liskov Substitution Principle?
e The Liskov Substitution Principle, PDF

e Applying_"Design by Contract” Bertrand Meyer, PDF

B ngeanbHOM Mmupe

BepHEMcS K NpMMepy C KflaccaMu Rectangle W Square W3 BBeAeHUS.

CornacHo LSP HaMm Heo6xogMMo ncnonb3oBaTb 06N MHTepdelic ang o6oux KnaccoeB U He HacnegoBaTb
Square OT Rectangle . 9TOT 06WMIA UHTepdENC AOKEH BbiTb TakMM, YTOBbI B Knaccax, peanusyoLLmnx

ero, npepycnosust He 6b11n 6onee CUbHbIMKU, @ MOCTYCNOBUSA He Gbin 6onee cnabbiMu.

Y Hac ecTb HECKOJ/IbKO CMOCO60B pelwnTb 3Ty Npobnemy.

AGCTpaKTHbINA Knacc-poguTenb

MepBbIi cnocob — nepegenaTtb Mepapxuio Tak, YTobbl Square He Hac/leQoBancs oT Rectangle . Mbl

MOXeM BBECTU HOBbIN Knacc, 4YTOObI 1 KBagpaT, N NpaMOoyrosibHUK HacnenoBsasiMCb OT Hero.
Co3paguM abCcTpakTHbIM Knacc RightAngleShape , 4TO6bl onvcaTb GUrYPbl C NPAMbBIM YTIOM:
abstract class RightAngleShape {
// VCIIOJIB3yEeTCA IOJId M3MEHEHMA WMPWMHBL MJIM BEICOTEHL,

// OOCTYIIEH TOJIBKO BHYTPM KJIaCCa M HAaCJIEOHMKOB:

protected setSide(size: number, side?: 'width' | 'height'): void {}

abstract areaOf () : number

Knaccbl Rectangle WM Square O6yayT nepeonpenenstb MeTOfbl, NOBeAEeHNE KOTOPbIX CneunuduyHo ans

KaXg0ro n3s Hux:


https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D0%BF%D0%BE%D0%B4%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BA%D0%B8_%D0%91%D0%B0%D1%80%D0%B1%D0%B0%D1%80%D1%8B_%D0%9B%D0%B8%D1%81%D0%BA%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B2%D0%B0%D1%80%D0%B8%D0%B0%D0%BD%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%B8_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%B2%D0%B0%D1%80%D0%B8%D0%B0%D0%BD%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://blog.byndyu.ru/2009/10/blog-post_29.html
https://stackoverflow.com/questions/56860/what-is-an-example-of-the-liskov-substitution-principle
http://www.labri.fr/perso/clement/enseignements/ao/LSP.pdf
http://se.ethz.ch/~meyer/publications/computer/contract.pdf

class Square extends RightAngleShape {

edge: number

constructor (size: number) {
super ()

this.edge = size

// nepeolnpenesyigseM M3MEeHEHME CTOPOHEl KBaIpaTa.. .
protected setSide(size: number): void {

this.edge = size

setWidth (size: number): void {

this.setSide (size)

// ...V BHUMCJIEHME IJIOWAaan
areaOf () : number {

return this.edge ** 2

class Rectangle extends RightAngleShape {
width: number

height: number

constructor (width: number, height: number) ({
super ()
this.width = width
this.height = height

// mnepeomnpenesyiseM M3MEHEHME WVPYHEL M BBICOTHL. . .
protected setSide(size: number, side: 'width' | 'height'): void {

this[side] = size

setWidth (size: number) {

this.setSide (size, 'width')

setHeight (size: number) {

this.setSide(size, 'height')

// ...” BBIUMCJIEHME ILJIOWAann
areaOf () : number {

return this.width * this.height



Tenepb noseageHne HacnegHMKOB He KOHd)}'IVIKTyeT C noBegeHnem 6a30BoOro knacca. 3To No3BoOANUT
MCMoNb30BaTb U Rectangle , U Square TaM, roe ob6bABIEHO UCMONb30BaHME RightAngleShape .
UHTepdeiic

06wt POOUTENbCKMIA KNAaCcC — 3TO TOMbKO OOHO M3 pPellieHnd. Mbl MOMHWM, YTO HacneaoBaHue nydile
3aMeHUTb Ha 6osiee abCcTpakTHble BELLM, HanpuMep, Ha MHTepdeiic. BTopoit cnocob 3ak/ioyaeTcs UMEHHO B
MCMONb30BaHMM UHTepdelica.

Mbl MOXeM NpeBpaTUTb POAUTENbCKUI KNacC RightAngleShape B MHTEP®ENC Shape C OMUCAHHbIM
MeTOAOM areaOf , @ TakXe onucaTtb MHTepdelchl gas GUryp, y KoTopbix ecTb WupnHa ( WidthfulShape )
1 BbicoTa ( HeightfulShape ):

interface Shape {

areaOf () : number

interface WidthfulShape {

setWidth (size: number): void

interface HeightfulShape ({

setHeight (size: number): void

Knaccbl Rectangle M Square TOrga MOryT peannsoBaTb UX Tak:

// ykaseBaeM, dUTO HEeOOXONVMO peajiM30BaTh B 3TOM KJlacce

type SquareShape = Shape & WidthfulShape

class Square implements SquareShape {

edge: number

constructor (size: number) {

this.edge = size

}

protected setSide(size: number): void {
this.edge = size

// ykasbBaeM MeTOH, MeHSouMi mypuHy (onmcan B WidthfulShape) ...
setWidth (size: number) {

this.setSide (size)

// ... MeTom, KOTOPHI cuMTaeT Jjomans (onmucan B Shape)
areaOf () : number {

return this.edge ** 2



// nnsa NpaMOyTOJIbHMKA, KPOMEe I[UJIomany ¥ WMPKHE, HEeOOXOOMMO YKa3aThb UM BEICOTY,
// nosroMmy noGasisieMm mHTepderic HeightfulShape...

type RectShape = Shape & WidthfulShape & HeightfulShape

type ShapeSide = 'width' | 'height'

class Rectangle implements RectShape {
width: number
height: number

constructor (width: number, height: number) {
this.width = width
this.height = height

protected setSide(size: number, side: ShapeSide): void {

this[side] = size

setWidth (size: number) {

this.setSide(size, 'width')

// ...u peanmsyeMm MeToOI, omnmcaHuHelt B HeightfulShape
setHeight (size: number) {

this.setSide(size, 'height')

areaOf () : number {

return this.width * this.height

Tenepb C NOMOLLbIO I/IHTepd)eI;lCOB Mbl MOXXEeM KOMMNO3NpPOoBaTb CBOI?ICTBa, KOTOpble Heobxoonmo

peanusoBaTb 49 cywHocTel. Mbl aBToMaTuyecku cobnogaem OCP, nsberas npaMoro HacneLoBaHuUs 1

npuBA3bIBascb K abCcTpakLMaM, a He K KOHKPETHbIM KjlaccaM.

Cnepnys xe LSP, Mbl NpoeKTUpyeM noBefeHne CyLLHOCTel Tak, YTo6Gbl OHO He KOHdIMKTOBaNo ¢ 6a3oBoii

abcTpakumeid. To No3BONSET HaM UCMO/b30BaTh MO6OM U3 KNAacCOB Rectangle WAM Square Tam, rae

3a9BfIEHO UCMONb30BaHMe Kak Shape , Tak U WidthfulShape .

MaTtepuansbi K pasgeny

e The Liskov Substitution Principle, PDF
e SOLID Principles by Examples: Liskov Substitution Principle
e How does strengthening_of preconditions and weakening_of postconditions violate Liskov

substitution principle?

e Applying "Design by Contract” _Bertrand Meyer, PDF
e The Liskov substitution principle, Adaptive Code Via Agile, PDF



http://www.labri.fr/perso/clement/enseignements/ao/LSP.pdf
https://dzone.com/articles/solid-principles-by-examples-liskov-substitution-p
https://softwareengineering.stackexchange.com/questions/187613/how-does-strengthening-of-preconditions-and-weakening-of-postconditions-violate
http://se.ethz.ch/~meyer/publications/computer/contract.pdf
https://www.managementboek.nl/code/inkijkexemplaar/9780735683204/adaptive-code-via-c-agile-coding-with-design-patterns-and-solid-principles-engels-gary-mclean-hall.pdf

B peanbHON XXU3HU

HacnepoBaHue npeanonaraeT nepapxmyeckyro CTPYKTYPY CYLHOCTEN, HO C TaKUMU CTPYKTYpaMn ecTb
npo6aeMbl, HaNpMMep — KOraa ofHa M3 CYLIHOCTEWN He BMUCbIBAETCS B 3Ty MEPAPXUIO.

NHauKaTop Takol Npo6iaemMbl — NPOBEPKM Ha MPMHAONEXHOCTb TUMY UK KNaccy Nnepes BbiNnofHeHWeM
KaKo-To onepaunn v nepes Bo3BpalleHmeM pesysbTaTa.

LSP nomMoraeT BbisBASATb NPO6AEMHble abCTPaKLUN NPU NPOEKTUPOBAHMUM U CTPOUTb MePapPXMI0 CYLLHOCTEeMN
C YY4ETOM Nofo6HbIX Npobnem.

Kak n OCP, LSP nogBoauT K BbIBOAY, YTO 60OMbLUNE U CMIOXHbIE NEePapXmn CYLLLHOCTEN, OCHOBaHHbIE Ha
HacnefoBaHWN, — 3TO XPYMKWUIA U ONACHbIA MHCTPYMEHT, BMECTO KOTOPOro AyYlle NCNob30BaTb
KOMMO3ULINIO.

Mepapxusa nonb3osaTenemn

B 0HOM M3 MPOEKTOB CTOAMa 3a4adYa NOCTPOUTb MEPaPXMIO NONb30BaTENbCKUX posieit. PaspaboTunki
CTONIKHYAMCH C NPo6/1eMOoit, Koraa OfAMH U3 TUMOB NoMb30BaTeNeil He BNUCHIBANCS B CYLLECTBOBABLLYIO
nepapxuio.

B npoekTe 6bin Knacc User , KOTOPbI/ ONWUCbIBaN CYLWHOCTb MOMb30BATENS NPUIOXEHNS. B HEM Bblnn

MeToabl A48 paboTbl C ceccuen, onpeaeneHnemM npas 3TOro nosb3oBaTtens n o6HoBeHMeM Npoduns:

class User {
constructor () {

//

getSessionID(): ID {

return this.sessID

hasAccess (action: Actions): boolean {
//

return access

updateProfile (data: Profile): CommandStatus {
//

return status

Knacc nokpbiBan coboli Bce ponun I'IO]'IbSOBaTeﬂeVI, KOTOpble CylleCTBOBaNM B Ha4dane npoekTa: agMuH,

pyKOBOﬂMTeﬂbrpynnblHOﬂb3OBaTeﬂeﬁ,06HHHbM nonb3oBaTe/b.

B KaKkon-TO MOMEHT B MPUNOXEHUN NMOABUICSA «KTOCTEBON PeXMM». Y rocTel Bbliv orpaHMYeHHble NpaBsa, u
He 6bino npoduns. N3-3a oTcyTcTBMA Npoduna B Knacce Guest MeTO[ updateProfile YyCUAMBaN CBOé

npegycnosue:


https://en.wikipedia.org/wiki/Composition_over_inheritance

// mocTu HaCJIeOyloTCsa OT II0JIb30BaTeJyien

class Guest extends User ({

constructor () {
super ()
}
hasAccess (action: Actions): boolean {

// TyT BCE OK, ONMCHBAEM JIOTMKY LNOCTYIIOB IJId T'OCTEN

return access

updateProfile (data: Profile): CommandStatus {
// a BoT TyT npobsieMa: y TrocTel npodunsa Her,
// ¥3-3a Uero NpPpUXOONTCS BHOPACHBATH MCKJIOUYEHUE;
// TOCTeBOMV pexmMm Kak O 3acTaBJISeT HAC YUYUTHBATH OOJibllee KOJIUUECTBO
// oBCTOATENLCTB, MNPEeXne uYeM BEHIIOJIHMUTL OOHOBJIEHME NpPOobumiis

throw new Error ( Guests don't have profiles’)

MpumeHsem LSP

MonpobyeM pewnTb Npobnemy, npumeHmns LSP. CornacHo npuHUnNy Guest [0MXKeEH OblTb 3aMeHseM Ha

K/accC, OT KOTOPOro OH Hacnenyetcd, a npunoxeHme npum aToM He A0JIXXKHO B3PbIBATbCA.

Beegém obuwmint nHTepdeic User , KOTOpbI ByaeT coaep>xaTb BCE obliee, YTO eCTb y rocTei 1

nonb3oBaTenen.

interface User {

getSessionID(): ID

[Ong onncaHma OOCTYMNOB M paboTbl C AaHHbIMM NPOGUNA CO3AaaANM OTAeNbHble UHTepPdEeNChbI:

UserWithAccess W UserWithProfile :

// BOmech BC&, UTO OTHOCUTCH K HOOCTYIlaM
interface UserWithAccess {

hasAccess (action: Actions): boolean

// 3mecb — K NpoduIo
interface UserWithProfile {

updateProfile (data: Profile): CommandStatus

Onuwem 6a30BbIi Knacc; oT Hero 6yayT HacnefoBaTbCs OCTallbHble Kacchl rocTeli U nonb3oBaTeneu:

class BaseUser implements User {

constructor () {



//

getSessionID(): ID {

return this.sessID

// y OOBIUHHIX I[OJIb30OBATEJIeM HOOaBJISEeM MeTOIB
// nnsa paboTe C mnpobwiieM u Oia paboTH C OOCTyNamu

class RegularUser extends BaseUser implements UserWithAccess, UserWithProfile ({

constructor () {
super ()

}

hasAccess (action: Actions): boolean {
//

return access

updateProfile (data: Profile): CommandStatus {
//

return status

// nJjsa TocTel Xe HOCTATOYHO ONMCATb TOJIBKO OOCTYIIBL

class Guest extends BaseUser implements UserWithAccess {

constructor () {
super ()

}

hasAccess (action: Actions): boolean {
//

return access

Tenepb 06HOBAATH NPOPUb Mbl MOXEM TOJIbKO Y CYLLHOCTEN, KOTOpble peannsytoT nHTepoelic
UserWithProfile . M3-3a 3TOro NpoBepsTb, ABASETCS IN NONIb30BaTENIb FOCTEM, Nepes o6HOBIeHMEM

OaHHbIX Npodunga He HY>XHO, BeQb rOCTU He peannsyrT 3TOT I/IHTepd)eVlC, a 3Ha4YUT Takomn
¢yHKLLVIOHaI'IbHOCTVI Y HUX HeT.

Komnosuuua unu HacnepgoBaHue

OOl — He Npo HacnegoBaHMe M KNaccChl, a NPO OTHOLWEHME MEXAY CYLLHOCTAMU U UX noBefeHne. B HEM
BMOJIHE YCMELWHO MOXHO MPUMEHATb KOMMO3ULMIO — KOrAa pa3Hble CBOMCTBA 06bEKTOB COYeTaloTCa B
HOBOM 0bbekTe.

Mpu onucaHny knacca RegularUser B MPUMEpPE Bbllle Mbl yKasanu, YTo OH peanusyeT OBa nHTepdeica
UserWithAccess M UserWithProfile . Kaxablil U3 MHTepdENCoB OTBEYaET 3a KakKyo-TO 4acTb

YHKLMOHANbHOCTU, KOTOPYIO Mbl COYeTaeM B RegularUser — 3TO W €CTb KOMMO3MLMS.



MpenmyLLeCcTBO KOMMNO3ULNKM — B 60Jiee BbICOKON abCTRAaKTHOCTU, KOTOpas MO3BONSET CTPOUTb Gonee

rmékune oTHoOWeEHUs MeXay CyuwHOCTAMMN.

React n JSX

Eweé ognH npumep LSP — 310 React-koMMNoHeHTbl, @ ToYHee ux peannsaumnsa B JSX. CuHTtakcuc JSX

MOCTPOEH TakMM 06pasoM, YTO Mbl MOXEM MMCaTb PasMeTKy KOMMOHeHToB B HTML-nogo6HoM Buae:

interface ComponentProps {

title: string

// npuMep React-KOMIOHEHTa
const ExampleReactComponent: FunctionComponent<ComponentProps> = ({ title }) => (
<div>
<hl>{title}</h1l>
<OtherComponent />
</div>

B npumMepe Bbille MOXHO 3aMeTUTb, YTO Hapsaay C «0bbiYHbIMM HTML-Teramu» ( <div> M <hl> ) TaKkxe

peHaepuTca U <OtherComponent /> — Apyro React-KkOMMNOHEHT.

B0O3MOXHOCTb MCMNO/Ib30BaTb KOMMNOHEHTbI TOYHO TakK Xe, KakK «0bbIYHbIE TEern», — 3TO TOXe peannsayundg
npuHUMna NnoacTaHOBKU JInckoB. Mbl MOXEM 3aMEHUTb «O0BbIYHbIN TEer» Ha KOMMOHEHT, NMOTOMY YTO U Te U

Apyrue — aTo peannsaums ReactElement , KOTOPbIA ONMUCbIBAET, KAK UMEHHO OHU LOMXHbI cebs BeCTHU.

MaTtepuanbi K pasgeny

e Liskov Substitution Principle, Hackernoon

e Liskov Substitution Principle, Maksim lvanov
e How does strengthening_of preconditions and weakening_of postconditions violate Liskov

substitution principle?

e Composition over inheritance

e Liskov Substitution Principle and the Composition Root - A Perspective

e Introducing_ JSX

LLIa6n10HbI NPOEKTUPOBAHUSA N NPUEMDI pedaKTOpPUHra

[maBHas uenb NPMHLMNA NOACTaHOBKM JINCKOB — «UCK/IOUYUTbL CIOPMPU3bI» B NOBeAeHNN 0O6bEKTOB.
[JocTuratb 3TOM LLeNn NOMOratoT HEKOTOpPble MeTOoAbl U LWabnoHbl NPOEKTUPOBAHMS N MPUEMDI
pedakTopuHra.

KoHTpaKTHOE nporpaMMupoBaHue

KOHTpakTHOe NPorpamMMrpoBaHne — 3TO MEeTon, NPOEKTUPOBAHNS, NPU KOTOPOM MPOEKTUPOBLLMKN YETKO

onpepgensaoT u GopManunayoT cneundmuKaLnm OTHOLEHNN Mexay o6bekTamu.

Cneumdurkaumm MoryT onucbiBaTb MHTepPGdEncbl MeToaoB, X Npea- U NoCTYCNOBUS, ONUcaHne NPoBepokK U
KpUTEpUM COoTBETCTBMUA. Takme cneumdrKaumm HasblBalOTCA KOHTPaKTaMu.
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B npumMepe Huxe nHTepdeinc Contract OMUCbIBAeT MeTOAbl OJ1S NPOBEPKM NPeaycnoBms require U
MocTycfnoBus ensure . Knacc ContractAssert peanusyer aToT UHTepdeiic, onpenenss, Kakue
WCKJTIOYEHNA CrieqyeT CreHepupoBaTh NPU HapyLWeHUN YCNOBUNA.

interface Contract {
require (expression: boolean, msg?: string): void

ensure (expression: boolean, msg?: string): void

class ContractAssert implements Contract {
require (expression: boolean, msg?: string): void {

if (!expression) throw new PreconditionException (msg)

ensure (expression: boolean, msg?: string): void {

if (!'expression) throw new PostconditionException (msg)

OnuiuemM UCK/IOYEHMs, Hacneayach OT CTaHOapPTHOro Error . Knacc PreconditionException OTBe4aer
3a UCK/IIOYEHNE MPW HapyLWeHWW NpeayclioBus, PostconditionException — 3a HapylleHue
MocTycnosus.

class ContractException extends Error {
constructor (msg?: string) {

super (' contract error: ${msg}’)

class PreconditionException extends ContractException {
constructor (msg?: string) {

super ( precondition failed, ${msg}’)

class PostconditionException extends ContractException {
constructor (msg?: string) {

super ( postcondition failed, ${msg} ")

Tenepb ecnu HaM noTpebyeTca HanucaTb CyMMaTop, KOTOpbIit paboTaeT TO/IbKO C YETHbIMU YMCSTaMU, TO Mbl
MOX€eM NpPoBepsATb Npef- 1 MOCTYC/IOBUA Yepes3 KOHTPaKT:

class EvenNumbersSummator

contract: Contract

// co3maéM KOHTpaKT IJisS NPOBEPKM M 3amnmuceiBaeM B this.contract
constructor (contract: Contract = new ContractAssert()) {

this.contract = contract



add (a: number, b: number): number {
// mnepen paboToll MeToma MIPOBEepsSeM BCe NPenyCJIOBUS
this.contract.require(a % , 'first arg is not even')
this.contract.require(b % , 'second arg is not even')
const result = a + b

// mnepen TeM, KakK BEPHYTb pesyJibTaT NPOBEPSEeM IIOCTYCJIOBUS

o

this.contract.ensure (result 2 === 0, 'result is not even')

this.contract.ensure(result === a + b, 'result is not equal to expected')

return result

Tenepb METOA He HaYHET CBOIO PaboTy, eciv Kakoe-To 13 Npeaycnosuii 6yaet HapyLeHo, Kak U He BepHET
pesynbTaT, ecniv 6yaeTt HapyLeHo NocTyC/noBue.

N3BneuyeHne uHTepdeiica, ussnevyeHue cynepknacca

B npownbix pasaenax Mbl Bbigensanm obwmii nHTepdeinc ong knaccos, KOTOpPble He BMUCbIBAIUCh B
CYLLECTBYIOLLYIO MepapXuIo.

[Onsg nogo6Hol paboTbl NOAXOAAT NPUEMDI U3BNEYEeHUa HTepdenca 1 U3BnedYeHns cynepknacca. B

npumMepe ¢ nepapxmein Nob3oBatenen Mbl UCNOb30BasIM BblaeneHme cynepkracca.

Ecnu pa3obpaTb M3MEHeHMs Mo Waram, To Ha NepBoM Ware, YTobbl He HapywaTb LSP, Ham 6bl Npuwioch
coenaTb Guest OTAENbHbIM KNaccoMm. Tak Mbl 6bl M36aBUNCE OT YCUeHMs NpeayCcnoBuii B MeToae

updateProfile , HO KNacC Guest Hayvan 6bl Ay6AMPOBaTb GYHKLMOHANbHOCTb, ONUCaHHYI0 B User :

// xJjlacc He Hacjenyercsa oT User;
// metonma updateProfile yxe Her,
// HO ecTb nybiaupoBaHue QYHKLUMOHAJBLHOCTN
class Guest {
constructor () {

//

getSessionID(): ID {

return this.sessID

hasAccess (action: Actions): boolean {
//

return access

Ha BTOpoM ware, 4To6bl N36aBUTLCS OT AYO6NMPOBaAHUSA, Mbl Obl MPUMEHWM BbloeNeHNe cyrnepkacca.

Knacc BaseUser — W ecCTb BbI,D,eﬂeHHbII‘/II cynepknacc.


https://refactoring.guru/ru/extract-interface
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Komnosuuusa, usmeHeHue Mmogenun HacnepgoBaHus

Cpeam cosgaloLlmx U CTPYKTYPHbIX WabN0HOB MOXHO YC/IOBHO BbIAENUTb FPYNMy Takux, KOTopble
MNCMNOMb3YIOT KOMMO3ULMIO CBOUCTB U METOLAOB. TO, HAaNpuUMep, cTpaTerus U gekopaTop, KOTopble Mbl
paccmoTpenu B pasnene OCP.

KpoMe HUX «UCKOUYNTb CIOPNPM3bl» MOMOraeT MU3MeHeHne Moaenu HacnenoBaHua. He Bcerga nepapxus
06beKTOB B NPOrpaMMHOI CUCTEMeE [0/1KHa KONMMPOBaTb Mepapxuio Ux B peanbHoM Mupe. OOI — npo
OTHOLLEHNE MeXAyY CYLIHOCTAMU U UX MNOBedeHne, NO3TOMY MofeNb HacneaoBaHNa O0/IKHa 3aBUCETb

MMEHHO OT NoBefeHns 06bekToB.

MaTtepuanbl K pasaeny

e KOHTpaKkTHOE NporpamMMupoBaHne

e SOLID: Liskov Substitution Principle

e The Contract Pattern, Michel de Champlain, PDF
e Design by Contract, JS lib

e l3BnevyeHune nHTepdenca

e li3BrieyeHMe cynepkaacca

e How to Correctly Model Inheritance

e Liskov substitution and abstract classes [ strategy _pattern

e Composition Root

AHTUNATTEpPHbI U 3anaxu

HenpaBunbHas Uav HeMosHas peannsaumns HeKOTOPbIX WabloHOB NPOeKTUPOBaHMUS UK NMPUEMOB, a TakXe

HenpaBu/bHasg Mepapxus CyLLHOCTEe MOTyT HapyLWwuTb LSP.

Henpeackasyemoe usmMeHeHue nosegeHus

[onycTtum, Mbl fenaem knoH MeguyMa, rae astopbl 6yayT ny6ankoeaTtb cTaTbu. CTaTbs MOXET HAX0QUTbCH
B Pa3HbIX COCTOAHMSAX, OT KOTOPbIX 3aBUCUT, YTO C HEl MOXHO AenaTb. Hanpumep, yoanéHHyio cTaTbio

Henb3a yoanuTb, a ony6nnKoBaHHY — CHOBa ony6inKoBaThb.

[ns nogobHoW 3agaym NoaxoamT WabnoH COCTOsAHNE — OH MO3BOJISIET MEHATb NOBefeHNe 06bekTOB B
3aBWCMMOCTU OT UX BHYTPEHHErO COCTOAHUSA. EC/IM OH peann3oBaH NpaBUbHO U MOMHO, TO LSP OH He
HapywuT. OgHaKo peannsaunsa B NpuMepe HUXe HapyluaerT.

JonycTtum, cTaTbs onucbiBaeTcst 6a30BbIM KNAacCOM Article :

enum ArticleStatus {
Draft
Published
Deleted

class Article {

status: ArticleStatus

constructor () {/*...*/}
edit () {/*...*/}
delete() {/*...*/}
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restore() {/*...*/}

unpublish () {/*...*/}

publish(): void {
this.status = ArticleStatus.Published

Ecnu onybnnkoBaHHasg ctaTba Npu nonbiTke Ny6ankauum BbibpacbiBaeT UCKOYEHNE, KOTOPOE HE b6blI0
onucaHo B 6a30BOM kJslacce, TO Mbl Hapyllaem LSP:

class Published extends Article {
constructor () {

super ({ status: ArticleStatus.Published })

// ync!
publish(): void {

throw new Error ('article is already published')

YT10obbl peannsaums WwabnoHa He Hapywana LSP, Ham Heob6xoanmo onucaTbh B 6a30BOM Knacce
BO3MOXHOCTb BbIBPOCUTb UCKtoYeHMe. 1N 3TOro Mbl BBEAEM MeToh, KOTOopbI ByaeT onpeaensitb, MOXHO

N CTaTbio I'Iyﬁﬂl/IKOBaTbZ

class ArticleException extends Error {/*...*/}

class Article {

//

protected canPublish(): boolean {
return this.status === ArticleStatus.Draft

}

publish(): void {
if (!this.canPublish()) throw new ArticleException ()
//

Cellyac nepeonpepfeneHne metoga publish Ang ony6aMKoBaHHOM CTaTbu He ByAeT ycunmeaTthb

npenycnoBus, No3ToMy 3To He HapylwuT LSP:

class ArticlePublishedException extends ArticleException {/*...*/}

class Published extends Article {

//

publish(): void {


https://softwareengineering.stackexchange.com/questions/170138/is-this-a-violation-of-the-liskov-substitution-principle

// ArticlePublishedException Hacnenyercs or ArticleException,
// ykazsaHHOTO B kjlacce Article, nosToMy 3meChb HapyLEHUS HET

throw new ArticlePublishedException()

UHTepdelic, KOTOPOMY HeNb3s A0BEpPSATb

Bonee ToHkoe HapylieHMe LSP — aTo «nycTag» peannsauna nHtepderica.
Ecnu onepeTbca Ha NpuMep Bbille, TO NYCTOM peannsaunen 6oi10 6bl oNnncaHMe Metoga Publish gnd

ony6/MKoBaHHOM CTaTbM TakKUM 06pa3oM:

class Published extends Article {
//

publish(): void {

return

Bpofae BCE XOpoLlo: MeToA, ONUCHIBAET NPaBUbHOE MOBEAEHME, YCUIEHUS NpenyCcnoBus HeT. Ho ecnu

NOCMOTPETb Ha CUTYyaLMIO B TEPMUHAX KOHTRAKTHOro MPOrpaMMmnpoBaHng, To MeTo publish [OKEH

MEHATb COCTOAHMNE CTaTbM C Draft Ha Published , Yero He 6y,D,8T nponcxoanTb:

class Article {

//

publish(): void {
// TpoBepsieM, YTO COCTOSHME IO3BOJSAET NyOJIMKOBATH CTATHIO
// vMeHHO sTa mnpoBepka B Published Bus3oBeT ommbky

this.contract.require (this.canPublish() === true)

//

// TpoBepseM, YTO COCTOSHME IOMeHsysochb Ha Published

this.contract.ensure(this.status === ArticleStatus.Published)

«lycTag» peanusaums uHTepdenca Takxe HapyllaeT NPUHLUN pa3feneHus uHTepoeiica.

MaTtepuanbi K pasgeny

e CocTogHue
e Does the state pattern violate LSP?
e Violating LSP

e Examples of LSP violation
e Common pitfalls and bad practices
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OrpaHunyeHus U nogBogHble KAMHU

BceM npuHUMnam npuxoamTCs CTaNkMBaTbCs C PeasibHOCTbIo, KOTOpas Hak/lafblBaeT OrpaHuyYeHmns Ha ux
npumeHeHue. Ons LSP HanGonee xapakTepHbl JOPOroBU3Ha N3MEHEHUS MOJenu nepapxuu,
MHOIOC/IOBHOCTb KOHTPAKTOB, NPefenN BblaeneHus cynepkiacca.

MN3MeHeHne nepapxumm o,o0poro

LSP nomoraet NPOEKTNPOBaTb OTHOWEHNA Mexay CYUWHOCTAMU, y4NUTbiIBad BO3SMOXHbIe USMEHEHUNSA B
TpeGOBaHVIFIX. Ho BepoAaTHOCTb CpOeKTUpoBaThb CUCTEeMY XOpOoLo C NepBOro pasa — HKW3Kag.

CTtpeMneHune cnefoBatb LSP MOXET NPUBECTM K USMEHEHMIO epapxumn o6bekToB B cucteMe. bonblune

N3MEHEHUA B CTPYKTYypax — OOPOrn, Kak no BpeMeHn, Tak 1 no aeHbram.

Takxe U3MeHeHMe CTPYKTYpbl 3aTparneaeT 60/bloe KONMYECTBO KOMMOHEHTOB. ECnM Kog, Nioxo NoKpbIT
TecTamu, NepenncbiBaHMe MOXET NPUBECTU K HepaboTatoweMy NpuioXeHuto.

Mcnonb3oBaHne KOHTPAKTOB pecypco3aTpaTHoO

Mcnonb3oBaHWe KOHTPAKTOB MO3BONAeT nsbexaTb yCcuneHms npeﬂ,ycnosmﬁ n ocnabnexus nocwcnosmﬁ.

OfHaKo, KOHTPAKT YBENNYMBAET C/IOXHOCTb NPOEKTA, a TakXe yBeNn4mMBaeT CPOKU pas3paboTku.

[MoKpbITUE METOO0B KOHTPaKTHbIMU cneundumkaLnamm 3aTpaTHO N0 BpEMEHU; KOHTPaKTbl 3a4acTyto
MHOTIOC/I0BHbI U n,y6nMpy|0T TecTbl. B HEKOTOPbIX C/AyYasx KOHTPaKTbl CHUXAKOT NPONU3BOAMTENbHOCTb KOAa.

BbigeneHue cynepknacca umeet npegen

BbiaeneHuve cynepknacca nosBongeT nsbexartb ,D,yﬁﬂl/lpOBaHl/lﬂ, HO nMeeT npenesn BJIOKEHHOCTU.

HeBO3MOXHO BbIHOCUTb GYHKLIMOHANIbHOCTb BCE Bbille U Bbille 6e3 nocneacTeuii — 4Yype3amMepHoe
BblHECEHNE PYHKLIMOHANbHOCTMN HaBEPX MOXET NPMBECTU K NOSIBNIEHNIO HOXECTBEHHOr0 o6bekTa.

Tak>e BblenieHne cynepkacca He rapaHTUPYeT NPaBUiibHYIO0 Mepapxmio 06bEKTOB — MOXET C/ly4nUTbC,
YTO HOBble BU3Hec-TpeboBaHMs 006aBAT CYLWHOCTb, KOTOPas He ByOeT BNUCbIBAaTbCH B YXKE U3MEHEHHYIO
nepapxuio.

MaTtepwuanbl K pasgeny

e How to Correctly Model Inheritance
e KOHTpaKkTHOE MporpamMmMupoBaHmne

e l3BrievyeHue cynepkaacca

e BOXeCTBEHHbIN 06bekT
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ISP

BBepeHue

MNpobnema 6aHaHa K A)KYHIAen — ogHa uU3 Tex, 3a Kotopble He 64T OOM. EE cyTb NPOCTbIMU C/IOBaMU —

Korga npw HacnefoBaHMM KacC-noTOMOK MOJTyYaeT BMECTE C HYXXHON GYHKLNOHANbHOCTbIO Ky4y

HEeNCnoNb3yeMol N HEHYXXHON.

OpHako, npobnema Bo3HUKAET He CTONIbko M3-3a OOI Kak TakoBOro, CKOJIbKO MU3-3a HenpaBuibHOM Mogenu

CUCTEMDI.

MNpuHumn pasaeneHns nHtepdenca (Interface Segregation Principle, ISP) coaepXxuT npasuna u

orpaHuyYeHus, KOTOpble NOMOraioT C 3TOI NPo61eMoit cnpaBnaThes.

MpuHUKMN paspeneHus nHTepgeica
CyLLlHOCTM He OOJI)KHbl 3aBNCETb OT MHTep(ﬁeﬁCOB, KOTOPpble OHUN He UCIT0/Ib3YHOT.

Korga npuHUUN HapyLwaeTcs, MOAY/IM NOABEPXEHbl BCEM U3MEHEHUAM B MHTepdeincax, OT KOTOPbIX OHU

3aBUCAT. OTO NPMBOAUT K BbICOKOI CBA3AHHOCTM MoayNel Apyr ¢ Apyrom.

ISP nomMoraeT npoekTMpoBaTb MHTepdencChbl Tak, YTOObl U3MEHEHWNS 3aTparMBany TOJIbKO Te MOAYN, Ha
YHKUMOHaNbHOCTb KOTOPbIX OHW AEeNCTBUTENbHO BAMAIOT. Yallle BCEro 370 3acTaBnseT MHTepdeincobl

nopobuthb (pasgenaTb).

Mpumep 3apaum

Oonyctum, TpebyeTca coenatb NporpamMMmy, kotopas 6yneT urpatb onpeaenéHHyo HOTY Kaxable HECKOMbKO
cekyHA. B HaMBHOM noaxofe C HacneaoBaHWEM HaM MPUAETCA NOCTPOUTb HEYTO MOXOXee Ha BOT TaKyto

nepapxuio:

Mpo6nema aToW CTPYKTYpPbl B TOM, YTO Mbl NPeAcTaBiseM KflacC SoundEmitter MOTOMKOM Knacca
TimeInterval , XOTS OHUM OPYr C APYroM He cBfA3aHbl. OTCclofa Y BO3HUKAET «He06X0AMMOCTb» TallUTb

HeHy)KHbII7I KOA, BCeM MOTOMKaM Kfnacca TimelInterval .

ISP npepnnaraet ABa NoAxoaa K peLleHnto 3Toi Npo6aeMbl C MOMOLLbIO pa3feneHns nHTepdelicoB: Yyepes
JenervpoBaHne U Yyepes MHOXECTBEHHOE HaclegoBaHme.

PaS}J,EHEHVIe yepes genernposaHue

JTOT Noaxof nogpasymMesaeT UCMONb30BaHMe WabnoHa NPoekKTMPOBaHMS Nof Ha3BaHneM AjanTep.

Mbl He Byaem cBA3blBaTh SoundEmitter M TimeInterval HEMNOCPEACTBEHHO APYr C APYrom. Mbl 6yaem
CBA3bIBATb X Yepes AOMOSIHUTENbHbIN CNoK (aganTep), KOTOPbI 6yaeT TpaHC/IMPOBaTh COObLLIEHUS OT
O[HOW CYLLHOCTW OPYroi.

YyTb nogpobHee 06 agantepe NOroBopuM B pasaesie ¢ wabnoHaMum NPoeKTUPOBaHUSA U NPUEMaMM
pedakTopuHra.
Pa3peneHune yepe3 MHOXXeCTBEeHHO€e HacsiegoBaHue

BTopoit BapuaHT npeanonaraet, YyTo IntervalSoundEmitter 6yAeT HaCNenoBaTbCs OOHOBPEMEHHO OT

TimeInterval M OT SoundEmitter . 3TO MO3BOMMUT OTBA3aTb poanTenbCkKmMe Knaccobl gpyr ot gpyra u
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MCMONb30BaTh B KNacce IntervalSoundEmitter TOJIbKO HYXHYIO GYHKLMOHANbHOCTD.

KopoTko

MpuHUMN pasaeneHna nHTepodenca:

e nomoraeTt 60pOTbCA C Hac/egoBaHNEM UMK peannsaunein HeHyXXHON GYHKLMOHANbHOCTH;

e [aéT BO3MOXHOCTb CMPOEKTMPOBaTb MOAYNM Tak, YTO6bl UX 3aTparnsany USMeHeHUs TONbKO Tex
MHTepdEencoB, KOTOPbIE OHN OENCTBUTENbHO PeanusyioT;

e CHWXXaeT 3auenneHne Moaynen;

e YHUYTOXAET HacfefgoBaHMe pagun HacnenoBaHKs, MOOLPSAET UCMOMb30BaHNE KOMMO3ULNN;

e M03BONSET BbIABNATH 60siee BbiCOKME abCTPaKL MM U HAXOAUTb HEOYEBUOHbIE CBA3N MEXy
CYLLHOCTAMM.

MaTtepuanbi K pasgeny

e [lpuHUMN pa3aeneHns nHTepderica

e Interface Segregation Principle, Object Mentor, Inc, PDF

e Goodbye, Object Oriented Programming

e Lamenting_the Death of Object-Oriented Programming. Again?
o Why Object Oriented Matters

e Apantep

B ngpeanbHOM Mupe

B uaeanbHO CNPOEKTUPOBaHHOM CUCTEME CYLLLHOCTM 3aBUCAT TOMbKO OT TeX MHTepdencos,
bYHKLMOHANbHOCTb KOTOPbIX peannsytoT. Yallie BCero ato NpUBOAMT K APo6eHNo MHTephEncoB Ha

MeHbluMe. PaccMOTpMM Ha npuMepax.

«lMycTtaga» peanusauusa

,D,OI'IyCTMM, Y Hac ecTb KflaCcC Programmer , KOTOprI\/'1 onucbiBaeT nporpaMMncTa U3 0¢|/|ca HeKOTOpOI\/'I

KoMnaHun. CoTpyOHUKM NULLYT KOA, U MHOTAa eaaT NULLY, KOTOPYIO KOMMNaHUs 3aka3biBaeT B opuc.

interface Programmer {
writeCode () : void

eatPizza(slicesCount: number): void

class RegularProgrammer implements Programmer {

constructor () {/*...*/}
writeCode () : void {/*...*/}
eatPizza (slicesCount: number): void {/*...*/}

Yepes kakoe-To BpeMs KOMMaHWs Hayana HaHuMaTb GpunaHcepoB, KOTopble paboTatoT yaanéHHO U NULLY
He endaT. ECiM Mbl UCMoNb3yeM TOT Xe UHTepdelic, To KNacc Freelancer [AONXeH GyoeT peannsosBaTb

MeTo[, eatPizza , XOTS OH €My U He HYXXEeH — 3TO «NycTad» peanusaumng UHTepdeica.

class Freelancer implements Programmer {

constructor () {/*...*/}


https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D1%80%D0%B0%D0%B7%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81%D0%B0
http://www.labri.fr/perso/clement/enseignements/ao/ISP.pdf
https://medium.com/@cscalfani/goodbye-object-oriented-programming-a59cda4c0e53
https://dzone.com/articles/lamenting-the-death-of-object-oriented-programming
https://medium.com/@ninja_76550/why-object-oriented-matters-71d86401c44b
https://refactoring.guru/ru/design-patterns/adapter

writeCode (): void {/*...*/}
eatPizza(slicesCount: number): void {
// 3mecb BymeT mycTo —

// @2TO curHajy, 4To mMHTepdelic Hamo OPOOUTH

PaspeneHue uHtepodeica

Mbl MOXeM n3bexaTb Npo6aeMbl U3 NPMMepPa Bbllle, eCnv pasaennM UHTepdenc Programmer . Mbl

MOXeM NoaennTb ero Ha gee ponn: CodeProducer W PizzaConsumer .

interface CodeProducer ({

writeCode () : void

interface PizzaConsumer {

eatPizza(slicesCount: number): void

Tenepb U RegularProgrammer , U Freelancer 6yﬂyTpeanmaoBMBaTbTOﬂbKOTeMHTep¢eﬁCH,KOTOpHe
nm ,D,e[/‘ICTBVITe.FIbHO HY>XHbl:

class RegularProgrammer implements CodeProducer, PizzaConsumer {

constructor () {/*...*/}
writeCode(): void {/*...*/}
eatPizza (slicesCount: number): void {/*...*/}

class Freelancer implements CodeProducer {
constructor() {/*...*/}
writeCode () : void {/*...*/}

// Meronm eatPizza yXe He HYXeEH

CpaBHeHue c SRP, BnusgHue Ha LSP

ISP MOXHO npeacTasBnaTb kak SRP ans nHtepdeiicos. [pobneHne nHTeppeincos AeNCTBUTENbHO
3acTaBngeT 4eITb OTBETCTBEHHOCTb MeXAY HUMMU.

Ecnu Mbl npumMeHaem ISP, nonyyaeM 6osnbliue NHTePdENCcCoB C MEHbLLMM KOJIMYECTBOM METOA,0B B KaXAO0M.
Ecnu Mbl npuMeHaem SRP, nonyyaem 6osblie MoAynen C MEHbLLIMM KOJIMYECTBO METOA0B B KaXA0M.
MpuMeHeHne 060UX NPUHLIMMNOB Pa30M 3acTaBNsAeT AenaTbh KOHTPAKTbl MeXAy MoaynaMu npotLie, YTo
CHUWXXaeT BEPOATHOCTb HapyLueHns LSP.

MaTtepuanbi K pasgeny

e Interface Segregation Principle, Object Mentor, Inc, PDF
e Interface Segregation Principle

e The Single Responsibility Principle and the Interface Segregation Principle



http://www.labri.fr/perso/clement/enseignements/ao/ISP.pdf
https://www.oodesign.com/interface-segregation-principle.html
https://www.dotnetcurry.com/patterns-practices/1259/liskov-substitution-principle-perspective

B peanbHON XXU3HU

ISP MOXHO paccMaTpuBaTb kak SRP ansa nHtepoelicos. Ero rnaBHas 3agadya — NoMoYb CPOEKTMPOBaTb
nHTepdencol Tak, 4Tobbl B HUX He BblNI0 HUYEero nuiwHero. NMpPUHUMN NoMoraeT BbiSBNATb 6osiee Bbicokue

a6CTpaKLLVIVI N HaxoanTb HeoYeBUOHbIe CBA3U MexXay CYUWHOCTAMU.

TpaTbl 1 goxoapl B KoliHe

MpunoxeHne KOMH — 3TO NPUNOXeHNe A1 9KOHOMUK, Byaywmnii npeeMHuk Taxenosarto v naowanka ans

9KCNepnMeHTOB.

B KolMHe ecTb BO3MOXHOCTb 3anuncbiBaTb TpaTbl U Aoxoabl. Paspabotumku ncnonbsosanu ISP, 4Tobbl

coenaTb paboTy C 3TUMU ABYMS CyLLHOCTAMMK Gonee yao6Ho.

CnepBa B NPUIOXEHUN BbIAN TONbKO TPATbl, MO3TOMY B UCTOPUMN XPAHUINCH TOSIbKO 06BbeKTbl TMNa Spend .

interface Spend {
amount: number
date: Timestamp

type: 'helpful' | 'harmful' | null

type History = Spend[]

Korpga B npunoxeHun go6aBuanch AoXodbl, B UCTOPUN CTann XPaHUTbCA He TONbKO TpaThl. Y TpaT u
[,0x0008B 6blM 06LWme Nons, No3TOMyY 6bIfI0 TOFMYHO BbIHECTU UX B OBLLUN NHTepdENC Record , a

NHTepdenc TpaTbl PacIMPUTb OT HEro:

type RecordTypes = 'spend' | 'income'

type SpendTypes = 'helpful' | 'harmful' | null

// obume MoJjis OonMcaHe B oO0meM mMHTepberce;
// ISP moMoraeT BHIABUTL CKPHTHE CBA3M MEXIY CYUHOCTIMMU
// U B3aBUCHMMOCTMU B MX [OBEIEHUU
interface Record {
amount: number
date: Timestamp
is: RecordTypes
// mnona type 3mech yxe HeT,

// OJd OOXOIOB OHO HE HYXHO

// uHTepderc TpaTe pacumMpseT MHTepberc 3anmcu
interface Spend extends Record ({

type: SpendTypes

TpaTbl 1 4,OXO4bl CTann peannsoBaTb 3T UHTepdelchl Tak, YTobbl 6a3oBasa 3anuch onucbisana obuiee

nosefeHue, a TpaTta M JoXo4 — TONbKO cneunduyHoe onas HUX:


http://www.fuckgrechka.ru/c0in/
http://fuckgrechka.ru/tzlvt/

class RecordItem implements Record ({
amount: number
date: Timestamp

is: RecordTypes

constructor (amount: number) {
this.amount = amount

this.date = Date.now()

class SpendItem extends RecordItem implements Spend {

type: SpendTypes

constructor (amount: number, type: SpendTypes = null) {
super (amount)
this.is = 'spend'

this.type = type

class Incomeltem extends RecordItem {
constructor (amount: number) {
super (amount)

this.is = 'income'

Tak GYHKUMOHANbHOCTb He Ay6nunpyeTcs, HO Knacchl NPU 3TOM He 3aBUCAT OT MeTOf,0B, KOTOPbIE UM He
HY>XHbl.
YBepomneHua B 3agavHuKe

3afa4yHuK — 9TO cMCTeMa ynpaBieHus 3agadyamu U y4éta BpeMeHn paboTb.

[ng HanoMMHaHMA 0 NOAXOAALMX CPOKaxX 3agayun B 3agayvyHuKe UCMNOJb3YIOTCS YBEOOMIIEHUS. YBEAOMNEHMS
6bIBalOT pasHbIX TUNOB: push, SMS n noyToBbIE.

CornacHo ISP, o6wune ans Bcex TUMOB NOMs U MeToAbl pas3paboTumkun xpaHaT B obweM nHtepoelice

Message :

interface Message {
title: string
body: string
send(to: string[]): void

[eTanu xe — onuncbIBalOT KOHKPETHO Mo, KaXabli TUN yBegoMAeHWNA:

interface SmsMessage extends Message {

smsService: SmsService


https://bespoyasov.ru/projects/taskman/

//

interface PushMessage extends Message {

pushService: PushService

//

interface EmailMessage extends Message {
emailService: EmailService

//

PesynbTaT TakoW Xe, Kak B NpeablaylieM npumMepe: GyHKLUNUOHANbHOCTb He Ay6GnupyeTcs, Knaccbl

pPeann3yroT TOJIbKO OT Te MeTOoAbl, KOTOPble UM HYXHbI.

LLa6noHbI NMPOEKTUpoOBaHUA N an/IéMbl pe(baKTOpVIHra

CnepoBaTtb NPUHLUNY pasaeneHns nHtepdeinca nomoratoT Takme WaboHbl NPOeKTUPOBaHMA Kak AganTep,
a Tak>xe I'IpI/IéMbI BblaeneHunsa MHTep¢e|7|ca N MHOXeCTBEeHHOIro HacnegoBaHu4.

ApanTtep

Apantep — WabnoH NPOeKTUPOBaHNS, KOTOPbI N03BONAeT 06bekTaM C HECOBMECTUMbIMU MHTepdelcamm
paboTaTb BMecCTe.

C ToukM 3peHusa ISP aToT WwabnoH noMoraeT aep>xxaTb UHTEPdENCHl YNCTbIMU U MOHATHBIMM, @ NPU
Heo6X0ANMOCTM COBMECTUTb HECOBMECTMMbIE MOAYN Yepes CcrneLnanbHyo Npocnoiiky (agantep).

MpunoxeHne KypcoBuk Noka3sbiBaeT Kypc gonnapa K py6nio. OHo 6epéT aaHHble KypCoB C canTa
LleHTpanbHoro 6aHka Poccuun. LIb oToaét nx B dopmate XML, a Kypcosuk pabotaet ¢ JSON.

ApanTep noMoraeT «MNoApy>XUTb» MOAYNK, KOTopble paboTatoT ¢ XML, 1 Moaynu, koTopble paboTatoT ¢
JSON.

const ApiClient = {

async getXml (url: string): Promise<XmlString> {
const response = await fetch(url)
const data = await response.text ()

return data

const xmlJsonAdapter = (xml: XmlString): JsonString => ({
// ...xoHBepTMpyeM xml B json

return json

const parseCourse = (data: JsonString): CourseDict => {
//

return course


https://refactoring.guru/design-patterns/adapter
https://bespoyasov.ru/blog/kursovik/

(async () => {
const data = await ApiClient.getXml ('api endpoint')
const course = parseCourse (xmlJsonAdapter (data))

IDNY

Tak>)ke aganTep NOMOraeT CrnpaBAsTbCca CO «CNIOMaHHbIM» APl oT 6ekeHpa 1 NpeobpasoBaHNEM OOHUX
CTPYKTYP AaHHbIX B Apyrue.

M3 MMHYCOB MOXHO Ha3BaTb:

e pnobaBneHune eweé ogHom abecTpakuum B KoOoBYto 6a3y nNpoekTa;

e pW CO34aHUM HOBOTO aganTepa HY>XHO HalTK BCe MecCTa, rae TpebyeTcs ero MCNosib30oBaTh.

BbioeneHue nHtepoeiica

Bblaenenune nHtepdelica — 310 NPUEM, NPU KOTOPOM OAMHAKOBbIE METO/b! U MOJIS BbIHOCAT B OTAEMbHbIN

MHTepdenc.

B kayecTse nNprvMepa MOXHO BEPHYTbCA K KOMHY 13 npoluioro pasaena. MHTepoeinc Record — 370

BbleNIeHHbIN 06WMin MHTepdeNc, KOTopbIN BKoYaeT B cebs oblime ang TpaTbl U goxona nons.

BblgeneHune nHtepoenica TeCHoO CBA3aHO He ToNbKo ¢ ISP, Ho 1 ¢ LSP. HanpumMep, oHO Ucnonb3yeTcs npu
NONCKe KOPHA KOMMO3ULIMK U KaK BCMIOMOraTe/ibHbl MUHCTPYMEHT A9 Bblag/ieHns cynepkaacca.

MHoXecTBeHHOe HacfiegoBaHue

MHOXeCTBEeHHOe Hac/iefjoBaHWe NCMOMb3yeTcs, Hanpumep, YTobbl peann3oBaTb GYHKLMOHANIbHOCTb

HEeCKONbKUX MHTephEelncoB:

class Horse implements Animal, Transport {/*...*/}

B TypeScript Takoe HacnepoBaHue peannayeTcs Yepes3 MUKCUHbI.

[0 3TUX Nop B KHWUre A/ NPOCTOTbl MOBECTBOBAHMSA Mbl MPONYCKanu crneumanbHyo GyHKLUIO

applyMixins , KOTOpas KonmpyeTt beHKLI,I/IOHaJ'IbHOCTb N3 poaAnNTENbCKUX KNaCCOB:

function applyMixins (derivedCtor: any, baseCtors: any[]) {
baseCtors.forEach (baseCtor => {
Object.getOwnPropertyNames (baseCtor.prototype) . forEach (name => {
Object.defineProperty(derivedCtor.prototype, name,
Object.getOwnPropertyDescriptor (baseCtor.prototype, name))
b
})

YT06bI NPUMEP C KNTACCOM Horse BblWe cpaboTan, HaM Heo6XOAMMO UCMONb30BaTb applyMixins

cneayoumm obpasom:

applyMixins (Horse, [Animal, Transport])


https://bespoyasov.ru/blog/adapter-pattern/
https://refactoring.guru/ru/extract-interface
https://www.dotnetcurry.com/patterns-practices/1259/liskov-substitution-principle-perspective
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BD%D0%B0%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://www.typescriptlang.org/docs/handbook/mixins.html

Torga MHOXeCTBEeHHOe HacnegoBaHue 6yaeT paboTaTbh, Kak Mbl OXMaOaeM.

MaTtepuanbi K pasgeny

e Apantep
e JlekapcTBO OT CIOMaHHOW 06paTHOM COBMECTUMOCTH

e Peanusauusa apantepa Ha TypeScript

e BbigeneHune nHtepdeiica
e Liskov Substitution Principle and the Composition Root

e MHOXeCTBEHHOE Hac/iefoBaHne

e Mixins in TypeScript

AHTUNATTEpPHbI U 3anaxu

MpuHLMN pa3peneHns nHTepoeinca KoHLenTyaabHO NOXOX Ha ORUHLNA €AUHCTBEHHOW OTBETCTBEHHOCTU U

pelaeT cxoxue npobaeMbl, TONIbKO OTHOCsLWMeCS K 6onee BbICOKOMY YPOBHIO abCcTpakuum.

[Ba caMbIX pacnpoCTpaHEHHbIX «3anaxa», HaMeKatoLWmx, YTo HapyLueH ISP, — aTo rpssHbIi MHTepdeic n
«rycTag» peanusaums.

FpA3HbIN UHTEpdeC

MNpobnema rpasHoro MHTepdelica BO3HNKAET, Koraa nHtepdeinc coaepXxunt B cebe CNWKOM MHOIO

MeTofoB U nonei. Kak n 6onbwne moaynu B SRP, rpsisHblil nHTepdeiic B ISP npMBOANT K NIOXOM
YUTAEeMOCTH M OPOron noaaepxke.

PaccMoTpuM npobnemy Ha npumepe. JonycTUM, y Hac ecTb KanbKynsaTop, KOTOPbIA yMeeT CKNafbiBaTh,
BblYMTaTb, YMHOXaTb, AENUTb U 6paTb KBagpaTHbIe KOPHMU.

interface Calculator {

add(a: number, b: number): number
subtract (a: number, b: number): number
multiply(a: number, b: number): number
divide(a: number, b: number): number
sgrt(a: number): number

class BasicCalculator implements Calculator {

//

Mpwu pacwmnpeHnm GyHKLMOHANbHOCTU MHTEPdENC MOXKET CTaTb CAINLLIKOM GOMbLINM:

interface Calculator {

add(a: number, b: number): number
subtract (a: number, b: number): number
multiply(a: number, b: number): number
divide(a: number, b: number): number
sgrt(a: number): number

power (base: number, power: number): number

sin(x: number): number


https://refactoring.guru/design-patterns/adapter
https://bespoyasov.ru/blog/adapter-pattern/
https://github.com/torokmark/design_patterns_in_typescript/blob/master/adapter/adapter.ts
https://refactoring.guru/ru/extract-interface
https://www.dotnetcurry.com/patterns-practices/1259/liskov-substitution-principle-perspective
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BD%D0%B0%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://www.typescriptlang.org/docs/handbook/mixins.html
https://medium.com/@severinperez/avoiding-interface-pollution-with-the-interface-segregation-principle-5d3859c21013

cos (x: number): number

tan(x: number): number
log(x: number): number
1ogl0 (x: number): number
//

Knacc, peanusytowmili Takoin nHtepdeiic bynet HeonpasgaHHo 60MbLINM, M3-3a YEro CMOXHOCTb
NOHMMaHNA Kofa Pe3ko BbipacTeT.

KpoMe BbICOKOW CNOXHOCTU Fpsa3Hble MHTepdelichl NPUBOAAT U eLLé K ogHoN npobieMe, KOTOPYHO Mbl
yrnoMuHanu B pasaene ¢ npuMepamMm M3 uaeanbHOro Mupa — NycToi peanusauuu.

«MycTaga» peanusauusa

«MycTag» peanusaumsg HTepderica BO3HNKAET, Korga nossnaercs Moaysb, KOTOPOMY He HYXHbl Bce

MeTofbl N3 peannuayeMoro nHtepderica.

MonpobyeM co3gaTb apudMeTUUYECKUiA KanbKynaTop. EMy He HY>Hbl TPMrOHOMETpUYeckne GyHKLUN 1
norapudmbl, HO U3-3a TOrO, YTO OHM OMNMUCaHbI B MHTepdence, HaM NPUAETCS NOCTAaBUTb 3arayLWwKK Ha 3TH
MeToAbl:

class ArithmeticCalculator implements Calculator {
// OYHKUMOHAJILHOCTH METOLNOB, KOTOPBIE HYXHBEl, ONMCEIBAEM IIOJIHOCTHIO
add(a: number, b: number): number {

return a + b

subtract (a: number, b: number): number {

return a - b

multiply(a: number, b: number): number {

return a * b

divide (a: number, b: number): number {
if (b === 0) {/*...*/}

return a / b

// ocTajibHbEEe MEeTOIE He HYXHEH;
// Ho mHTepdeiic Calculator TpebyeT MX peanmsaunu,

// OPUXOOVTCS NMCATH 3aTJIyUKU

sgrt(a: number): number

power (base: number, power: number): number
sin(x: number): number { return 0 }

cos (x: number): number { return 0 }

tan(x: number): number { return 0 }

log(x: number): number { return 0 }
loglO(x: number): number { return 0 }


https://stackoverflow.com/questions/20861107/can-anyone-provide-an-example-of-the-liskov-substitution-principle-lsp-using-v

//

ISP pewaer

ISP nomMoraet npoekTupoBaTb NHTepdencol, n3berasa npobnem Boile. Ha npumepe KanbKynatopa Mbl 6bl
MO/ BbIAENTb HECKOJIbKO MHTEPGhECOB C COOTBETCTBYIOLWNMMU PONSAMU:

interface ArithmeticCalculator {
add (a: number, b: number): number
subtract (a: number, b: number): number
multiply(a: number, b: number): number

divide (a: number, b: number): number

interface ExponentCalculator {
sgrt(a: number): number

power (base: number, power: number): number

interface TrigonometricCalculator {

sin(x: number) : number
cos (x: number): number
tan(x: number): number

interface LogarithmicCalculator ({
log(x: number): number

loglO(x: number): number

Torga apnudMeTUYeCcKoMY KanbKynaTopy A0CTaTOYHO Obinio 6bl peannsoBaTtb MHTepodENc
ArithmeticCalculator . bonee HaBOPOYEHHbIN MHXEHEPHbIN KanbkynaTop cMor 6bl peannsoBaTb

HEeCKONbKO MHTep®dEencoB 04HOBPEMEHHO C MOMOLLLbIO MHOXECTBEHHOI0 Hac/iefloBaHM1s.

MaTtepuanbi K pasgeny

e Avoiding_Interface Pollution with the ISP

e Rolelnterface, Martin Fowler

e [puHUKUN pasaeneHus nHTepdelica

e Can anyone provide an example of the LSP?
e |llabnoH Null-object
e Does Null-object Pattern Break ISP?

OrpaHunyeHus U nogBogHble KAMHU

Kak n B cnyyae ¢ SRP, npo6nembl ¢ pasgeneHnemM nHtepdencos BO3HUKAOT U3 TPYAHOCTEN
NPOEKTUPOBAHUS U MPOrHO3NPOBAHUS.

Cnenoe cnepoBaHue onacHo


https://medium.com/@severinperez/avoiding-interface-pollution-with-the-interface-segregation-principle-5d3859c21013
https://martinfowler.com/bliki/RoleInterface.html
https://makedev.org/principles/solid/isp.html
https://stackoverflow.com/questions/20861107/can-anyone-provide-an-example-of-the-liskov-substitution-principle-lsp-using-v
https://ru.wikipedia.org/wiki/Null_object_(%D1%88%D0%B0%D0%B1%D0%BB%D0%BE%D0%BD_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
https://stackoverflow.com/questions/37355421/does-null-object-pattern-break-interface-segregation-principle

Cnenoe cnepoBaHue ISP rposnT gpobneHunto BoobLye Bcex MHTepdelicoB Ha aTOMapHbie C OOHMM MeToO0M

WUnm nonem. 3T0 NOXOXe Ha aTOMaprIf/'I CSS, Korga Kaxgoe CBOWCTBO OMNUCbIBAETCS OTOEJIbHbIM K/1laCCOM.

Ho cyTb NpuHUMNa He B TOM, YTOGbI pa3gpobuTb MHTepdelchl, a B TOM, YTOObI BbIAENUTb MUHUMA/TbHO
HeobxoAnMoe Ko/IM4eCcTBO MeTo0B, YTODObI peannaytowme ero Mo4yAn He 3aBUCENN OT HEHYXKHOM
GYHKUNOHANbHOCTMW.

Kak NoHsATb, 4TO UHTepdenc cTan rps3HbIM

Bo MHOrMXx npegMeTHbIX 061acTaxX CYLLHOCTU MOTyT 06/1afaTh o4eHb 60/bWMM KOIMYECTBOM CBOMCTB U
MEeTO[0B, N3-3a Yero pasnensatb MHTepodelncbl MOXeT 6biTb TPYAHO. Pa3paboTumkm MOryT CTOJIKHYTbCS C
cuTyauuei, korga He 6yaeT 04eBMAHO, B KAaKOM MOMEHT UHTepdeic BCE elwé nogumnHsetcs ISP, a B kakon —

y>e HeT.

KoHdnuKTbI poneu n nepapxumn

NHTepdencbl MOXHO YC/IOBHO MOAENMTbL Ha ROIK: TWUM, MOBeAeHWe, OXnaaHne (Hanpumep B KOHTRAKTE) 1
ap.
Nepapxus ponent MoxXeT KOHOAMKTOBATb C Mepapxmeit CyLHOCTEN U MOoaynen, KOTopble peanusytoT

NHTepdencobl. ITO AenaeT CTPYKTYPY CUCTEMbI CMIOXHOM A9 MOHUMAHWUA U MOXET BBOAUTb B 3a6nyXaeHne

npun 4YTeHnn Kkoga.

MaTtepuanbi K pasgeny

e AToMapHbIli CSS
e The 6 roles of the interface

o KOHTpakTHOe NporpamMmMmpoBaHue

e Goodbye, Object Oriented Programming



https://habr.com/en/post/432586/
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https://www.javaworld.com/article/3044050/discover-the-six-roles-that-interfaces-play-in-the-java-language.html
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://medium.com/@cscalfani/goodbye-object-oriented-programming-a59cda4c0e53

DIP

BBepeHue

MporpamMMHble CUCTEMbI COCTOSIT U3 MOAYJIel, KOTOPbIE Mbl MOXEM YCIOBHO MOAENTb HAa HU3KOYPOBHEBbIE
1N BbICOKOYPOBHEBbIE.

HunskoypoBHeBble copepXaT yTUINTapHY GYHKUMOHaNbHOCTb: obpalleHmne K B[], 3anpocbl K cepBepy,
peHaepnHr DOM-an1eMeHTOB Ha CTpaHuLe.

BbICOKOYpOBHEBbIe COflepXaT CIOXHYI0, 6onee abCTpakTHYO 6U3Hec-nornky. OHM 0OCTaTOYHO
abCcTpakTHbI, YTO6bI X MOXHO GblfI0 Nepencnonb3oBaTh B pa3HbiX MPOekTax: aBTopu3aLms Nonb3osaTenen,
Banvpaunsa GopMm, oTnpaska yBeAOMIEHWUN.

B yCTOMYMBbIX CUCTEMaX BbICOKOYPOBHEBbIE MOAY/W, KakK NpaBuo, He TpebyoT 06HOBNEHUS Npu
N3MEHEHUN HN3KOYPOBHEBbIX. [106UTbCA MOA06GHOI YCTOMYMBOCTU NMOMOTaeT NPUHLMM UHBEPCUK
3aBUCUMOCTEN.

MpUHUMN MHBEPCUM 3aBUCUMOCTEN

MpuHumMn nHBepcumn 3asnucumMocTen (Dependency Inversion Principle, DIP) npeanonaraet, 4To:

e BbICOKOYPOBHEBbIE MOYNN HE OO0MXHbl 3aBUCETb OT HU3KOYPOBHEBbIX; 06a TUMa OONXHbl 3aBUCETb
oT abcTpakuui.
e ABCTpakLMM He OOJXHbI 3aBUCETb OT AeTanel, AeTann OOXHbl 3aBUCETb OT abCTpakLUUii.

Taknm o6pasom DIP nomMoraeTt cHM3UTb 3alenseHme Mmoayen (coupling).

Korga Mopynu »XEcTKo 3aLensieHbl, OHW CAINLWKOM MHOMO 3HAOT APYr O Apyre U He GYHKLUNOHMPYIOT Mo
OTAEeNbHOCTU. B Takon cutyaumm nameHeHns B ogHoM byayT TpeboBaTb MU3MEHEHUN B APYrMX — 4TO
HapywaeTt OCP.

3a|.|.enneHV|e N CBA3HOCTb

3auyenneHne (coupling) He cTOUT NyTaTb CO CBI3HOCThHIO (Cohesion).

3allensieHre — cTeneHb B3aMM0O3aBUCUMOCTM pasHbiX Moayneit. Yem Bbllle 3auenneHre, TeM 6onee

XPYMNKOW Nosly4yaeTcs CUCTEMA, U TEM CJIOXKHEE BHOCUTb U3MEHEHMS.
CBA3HOCTb — CTerneHb, B KOTOPOI 3a4a4M HEKOTOPOro Moay/s, CBA3aHbl APYr C APYrom. Yem Bbillie

CBA3HOCTb, TEM CTPOXE Moaynu cnenytoT SRP, TeM Bbille cHOKyCUpOBaH Moay/b Ha KOHKPETHOW 3aaave.

A6cTpakuumn

CornacHo npuHUMNY MoAynn O0JIKHbl 3aBUCETb OT APYrux MOﬂ,yﬂeVI He Hanp4amyto, a oT aGCTpaKLlI/II\/'I.

B npumMmepe c peryasatopomM TemMnepaTypbl HA CXeMe HUXXe CTPYKTypa cucTeMbl HapywaeT DIP. Moaynu

3aBUCAT HaNpPAMYI0 OT APYrMX Moayfeil, 3TO yBeNM4YMBaeT 3alenseHme.
McnpaBneHHblli BApuaHT BBOOMT NPOC/IONKY MeXay CYLWHOCTSIMU B Buae abCcTpakunin — nHTepodeincos.

Mogaynsm Tenepb He o6513aTeNlbHO paboTaTb C KOHKPETHbIMU MOAYNSAMW, OHM MOTYT paboTaTb ¢ no6oW
CYLLHOCTbIO, KOTOPas peanunsyeT ykasaHHbIl nHTepdelic. Tak CHUXaeTcs 3alennexne.


https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D0%B8%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8_%D0%B7%D0%B0%D0%B2%D0%B8%D1%81%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D0%B5%D0%B9
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D1%86%D0%B5%D0%BF%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D1%86%D0%B5%D0%BF%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D1%8F%D0%B7%D0%BD%D0%BE%D1%81%D1%82%D1%8C_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
http://stg-tud.github.io/sedc/Lecture/ws13-14/3.5-DIP.html#mode=document

DIP u TecTupyemMocCTb

Mpyu TECTMPOBAHUM MOAYSISA, KOTOPbIV 3aBUCUT OT APYIMX MOoAYNeN, HaM HY>XHO NnM60 co3gaBaTb 3K3eMNAAP

Kaxpaom 3aBucumMocTu, nmbo cospaTb 3arnyuwku.

DIP ynpouwiaeT TeCTUpoBaHne cucteMbl. ECAn Moaynm 3aBucaT oT MHTepdencos, HaM AOCTaTOYHO CO34aTh

3arnyuwKky, peanunayloLLyto aToT MHTepoeiic.

KopoTko

MPUHLMN MHBEPCUU 3aBUCUMOCTEN:

e BBOAWUT NMpaBwuia 1 orpaHn4eHna ong 3aBUCUMOCTUN OOQHUX Mop,yneﬁ OT gpyrux;

e CHMWXAEeT 3alensieHne moaynen;

e [enaeT TeCTUpOBaHWEe MOaynen npoLie;

e [03BOJIAET NPOEKTUPOBATb CUCTEMY Tak, YTOObI MOAYIN ObININ 3aMeEHSEeMbl Ha apyrue.
MaTtepuansbi K pasgeny

e [puHLMN MHBERCUW 3aBUCUMOCTEN, Bukuneans

e [lpuHUMN MHBEPCUU 3aBUCUMOCTelN, AnekcaHap BbiHa

e [puHUMN MHBEpPCUM 3aBUCUMOCTeN, MakeDev

e 3alenneHve monyaen

e CBA3HOCTb MOAOYJIEN
o GRASP
e Inversion of Control Containers and the Dependency Injection pattern

e [lpuMep C TEPMOREryaaTORPOM

B ngeanbHOM Mmupe

B npeanbHo CI'IpOSKTI/IpOBaHHOI‘/II cucrtemMe Moaynm 3aBUCAT TOJIbKO OT a6CTpaKLJ,I/II‘/II, 3auenneHne —

MWHWUManbHO, a CBA3HOCTb — MakKCUMaJslbHa.

AyTeHTUdUKaLnsa nonb3oBaTenen

PaccMOTpuM B KayecTBe NpMMepa Moay/b ayTeHTUbMKaLmMm nonb3osaTenei.

class MySglConnection {/*...*/}

class Auth {

connection: MySglConnection

constructor (connection: MySglConnection) {

this.connection = connection
}
async authentificate(login: string, password: string): Promise<AuthResult>
{/*...%/}

}

B npumMepe Bbile MOAY/b Auth — BbICOKOYPOBHEBbIN, @ MySglConnection — HU3KOYPOBHEBBIN.

Mpumep HapywaeT DIP, noTOMy 4TO Auth 3aBUCUT HanpsaMYl OT MySqglConnection .


https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D0%B8%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8_%D0%B7%D0%B0%D0%B2%D0%B8%D1%81%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D0%B5%D0%B9
https://blog.byndyu.ru/2009/12/blog-post.html
https://makedev.org/principles/solid/dip.html
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D1%86%D0%B5%D0%BF%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D1%8F%D0%B7%D0%BD%D0%BE%D1%81%D1%82%D1%8C_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/GRASP
https://martinfowler.com/articles/injection.html
http://stg-tud.github.io/sedc/Lecture/ws13-14/3.5-DIP.html#mode=document

Ecnu Mbl cMeHVM 6a3y OaHHbIX, TO HaM NPUAOETCA MeHATb 1 Kog Modyna Auth . [To-xopolweMmy, Auth He
[IO/IXEH HMYero 3HaTb 0 6ase JaHHbIX, KOTOPYIO Mbl MCMOMb3yeM. EMy 10CTaTO4YHO 3HaTb, YTO €CTb Kakas-To
6asa, K KOTOPOI MOXHO [OCTy4YaTbCa Yepes onpeaenéHHbie MeToabl — 370 paboTa MHTepdelica.

interface DataBaseConnection {

connect (host: string, user: string, password: string): void

class MySqglConnection implements DataBaseConnection {
constructor () {/*...*/}

connect (host: string, user: string, password: string): void {/*...*/}

Tenepb Mbl MOXeM OTBA3aTb Auth OT KOHerTHOVI 6a3sbl AaHHbIX, YKa3aB B 3aBUCUMOCTHU VIHTepq)el)’IC.

class Auth {
// TuUN 3aBUCUMOCTM ITOMEHIJICH :

connection: DataBaseConnection

constructor (connection: DataBaseConnection) {

this.connection = connection

authentificate(login: string, password: string) {/*...*/}

OCP u LSP aBTOMaTOM
McnpaBneHHblli BapnaHT aBToOMaTUYeCKM ya0BIeTBOpseT ABYM ApYyruM npuHumnnam: OCP n LSP.

Mbl MOXeM 3aMeHUTb ogHYy Bl Ha apyryto, ecnun oHa peanunsyeT UHTepdenc DataBaseConnection , U
NpUIOXeHNe He ciomMaeTcsl, Kak aToro Tpebyet LSP. Mpn nameHeHnn 6a3bl HaM He NPUAETCA N3MEHATb KOf,

Moayns Auth — Tak Mbl ygosneTtsopsiem OCP.

MaTtepuansbi K pasgeny

e [lpuHUMN MHBERCcUK 3aBrucuMocTeln, MakeDev

e Dependency Inversion Principle, oodesign
e OCPvsDIP

B peanbHOMN XXU3HU

[1na 6onblUero KOHTPO/A Haf, 3aBUCUMOCTSMM U yNpoLleHns TectupoBaHusa DIP npegnaraeT Mcrnofib3oBaTb
nHBepcuio koHTRonsa (Inversion of Control, I0C) n nnbekunio 3asncumocteit (Dependency Injection, DI).

DIP, DI u TecTuUpOBaHue

MucaTtb TecTbl 63 DIP BO3MOXHO, HO ceaya NPpUHUKUNY 3To AenaTb npouwe. Ecnv mogynb 3aBUCUT OT
abcTpakuum, To ero 3aBUCMMOCTb Jlerye NnogMeHUTb erkoBbiM 06 BHEKTOM.



https://makedev.org/principles/solid/dip.html
https://www.oodesign.com/dependency-inversion-principle.html
https://softwareengineering.stackexchange.com/questions/220765/open-close-principle-ocp-vs-dependency-inversion-principle-dip
https://en.wikipedia.org/wiki/Inversion_of_control
https://en.wikipedia.org/wiki/Dependency_injection
https://stackoverflow.com/questions/346372/whats-the-difference-between-faking-mocking-and-stubbing

BepHEMcs K NpuMepy ¢ ayTeHTUdUKaumnen. [1na Toro, YTobbl NPOTECTUPOBATb peannsaunio, Kotopas He

cnenyet DIP, HaM NpuaéTtca cosgaTbh 9K3eMNagp knacca MySglConnection :

describe ('Auth', () => {
let connection: MySglConnection

let auth: Auth

beforeEach (() => {
connection = new MySglConnection (/*...*/)
auth = new Auth (connection)

b

it ('should successfully authentificate user', async () => {
const result: AuthResult = await auth.authentificate('Alex', '123")
expect (result.status) .toEqual (200)
1)
H)

MpobnemMa — B NPON3BOANTENBHOCTU. XOPOLINIA MOAYMbHbBIA TECT A0/XKEH BbiTb ObICTPbLIM, @ CO3a4aBaTb

aK3eMnndap Hactodulero obbekTa Ha Ka)KJJ,bII\/II TECT — pecypco3aTpaTHo.

KpoMme Toro, B Nioxoi peannsaumum kfnacc MySqglConnection CaM MOXET 3aBMCETb OT APYrUX Mopyne,

9K3eMMapbl KOTOPbIX ToXe ByayT co3aaBaTbCs. BCE 3TO CUIbHO TOPMO3UT TECTbI.

Tenepb nonpobyeM NpoTecTUpoBaTh peannsaumio, Kotopas cneayet DIP:

class DbMock implements DataBaseConnection {
connect (host: string, user: string, password: string): void {
// 3mecb nemwéBkle onepauny—3arJIyLKi,

// momkjmoyaTbcsa kK Oase coBceM He o00sa3aTesibHO

/] .. .peanmmsanmda TOJIBKO TeX MeTOHOoB,

// KoTOphle NOHAHOOATCS LJiS TECTOB

describe ('Auth', () => {
let connection: DataBaseConnection

let auth: Auth

beforeEach (() => {
connection = new DbMock (/*...*/)

auth = new Auth (connection)

Knacc DbMock peanusyeT uHTepdenc DataBaseConnection . Mbl MOXEM CNPOEKTUPOBATb €ro

MaKCMMasibHO NPOCTbIM U NErKUM, 3TO YyCKOpMT paboTy TecTa.


https://bespoyasov.ru/ttt-tdd/

MHBepcusa KOHTpoOnS

DI — 3T0 YaCTHbIN CnyYait MHBEPCUM KOHTROAE. [pn 3TOM NOAX0Ae KOHTPOJ/Ib 32 BbIMO/HEHWEM NPOrpaMMbl

oTaaéTca GpeiMBOPKY, KOTOPbI 3HAET, B KAKON MOMEHT U Kakyto GYHKLMIO Hafo Bbi3BaTb. Llenb loC —
caenaTb CUCTEMY PacCLUMPSAEMON.

Inversify npegnaraet pewenne ans loC Ha TypeScript. Inversify npegoctasnsier APl ons cosgaHua
KOHTENHEpPOB C YyKasaHMeM 3aBMCUMMOCTEN, KOTOpble NOTOM MOACTaBNATCA aBTOMaTUYECKU.

MaTtepuansbi K pasgeny

e Dependency Injection

e Inversion of Control

o What's the difference between faking, mocking,_and stubbing?
e Mock Objects, Design and DIP

e [Ipumep pa3pabotku KpecTtnkoB-HOAMKOB no TDD

e On DI, Loose Coupling_and Unit Tests

e Inversify.io
e Dependency Inversion with Inversify.io

LLa6noHbl NPOEKTUPOBaHUSA U NPUEMDI pedaKTOPUHra

CnepoBaTtb npuHUMNy MHeBepcun 3aBMCUMOCTEN NoMoratT MHDbEeKUNA SHBVICVIMOCTEVI, Ha6J'I}O,D,aTeJ'Ib n
LWabNoHHbIN MeTon.

MHbeKuunsa saBUCUMocCTemn

BHegpsATb 3aBUCMMOCTU MOXHO TpemMs crnoco6amMu: Yepes KOHCTPYKTOP, Yepes CeTTepbl U UHTepdencHo.

UHbeKLus yepes KOHCTPYKTOP

Cambliit I'IpOCTOVI BUO MHBbEKLUNN — HYepe3 KOHCTPYKTOP. Mpwn co3gaHum KnNacca B KOHCTPYKTOpPE Mbl
nepe4vyncndgdemMm ece 3aBMCMMOCTHU, KOTOpPbIE Tpe6y}0Tc9| ona co3gaHnga sKksemnndpa.

class Building {
floor: Floor
ceiling: Ceiling

wall: Wall

constructor (floor: Floor, ceiling: Ceiling, wall: Wall) {
this.floor = floor
this.ceiling = ceiling

this.wall = wall

Ecnin 3aBUCMMOCTEN MHOTO, NEepPeYnCieHne Nx BCex B KOHCTPYKTOPE MOXET CTaTb NpobremMoit. ATy
npo6ieMy 4acTUYHO pellaeT UHbEeKLIMS Yepes ceTTep.

UHbeKuunsa yepes cetrtep

Mpy TakoM BHeApPEeHUN Kaxkaas 3aBMCUMOCTb YKa3blBaeTCs B NoJie, KOTOPOe MOXHO U3MEHUTb Yepes set .

Torga BHYTPU GYHKUMM Builder BHavane Mbl Co30aéM 06bekT house , @ 3aTeM yCTaHaB/IMBaeEM


https://en.wikipedia.org/wiki/Inversion_of_control
http://inversify.io/
https://en.wikipedia.org/wiki/Dependency_injection
https://en.wikipedia.org/wiki/Inversion_of_control
https://stackoverflow.com/questions/346372/whats-the-difference-between-faking-mocking-and-stubbing
https://www.slideshare.net/paskavatta/mo-dip-15104789
https://bespoyasov.ru/ttt-tdd/
https://bulldogjob.com/articles/971-on-dependency-injection-loose-coupling-and-unit-tests-in-c
http://inversify.io/
https://codeburst.io/understanding-solid-principles-dependency-injection-d570c15560ab

3aBUCUMOCTM Kak 3Ha4YeHust Ans nonew.

class Building {
public floor: Floor
public ceiling: Ceiling
public wall: Wall

constructor () {/*...*/}

}

function Builder (): Building {
const house = new Building()

house.ceiling = new Ceiling/()
house.floor = new Floor ()
house.wall = new Wall ()

return house

Mpobnema aToro nogxofa B TOM, YTO NOMS C 3aBUCUMOCTSIMU CTAaHOBSTCS public , YTO He Bcerpa

npuemMnemo.

UHbeKkuusa c nomollblo uHTepdeiica

Mopgxon NoXoX Ha NpeabliayLUMiA, TONbKO B HEM UCMOMb3YIOTCA He CEeTTepbl, a OTAe/IbHble MeToabl-
MNHXeKTopbl. X Mbl onucbiBaeM B MHTepdelice BuildingDependencies , KOTOPbI peanuayeT Knacc
Building . BHYTpuU yHKUMM Builder Mbl BbI3bIBaEM MHXEKTOPDI, MepenaBas Kak apryMeHT HY>XXHY

3aBNCUMOCTb.

interface BuildingDependencies {
injectWall (dep: Wall): wvoid
injectFloor (dep: Floor): void

injectCeiling (dep: Ceiling): void

class Building implements BuildingDependencies {
floor: Floor
ceiling: Ceiling

wall: Wall
constructor () {/*...*/}
injectCeiling(ceiling: Ceiling) {

this.ceiling = ceiling

injectFloor (floor: Floor) {

this.floor = floor

injectWall (wall: Wall) {
this.wall = wall



function Builder () : Building {
const house = new Building()
house.injectCeiling(new Ceiling())
house.injectFloor (new floor ()
house.injectWall (new Wall())

return house

Ha6nopatenb

Habnwopatenb — wWabnoH, KOTOPbIA CO30aET MexaHU3M MOAMNUCKU, KOraa HeKOTopble CYLHOCTU MOTYT

pearnposaTb Ha NnoBegeHne Apyrux.

HabniopaTtenb MHBEPTUPYET KOHTPOJIb 3@ BbIMO/IHEHWEM MPOrpPaMMbl CXOXMUM 06pa3oM, Kak 3To genatoT
06paboTumkm cobbiTnin B GUL. O6paboTunkm cobbiTUiA Bbi3bIBAOTCS B MOMEHT MOJIb30BATENbCKOIO COObITUS
BBO/A: LLENYOK MbIWW, HaXaTue KNaBuWn; HabnogaTenb — pearnpyeTt Ha U3MeHeHne COCTOHUSA

HabngaeMoro obbekTa.

B npumepe 13 pasgena o6 OCP knacc SoftwareEngineerApplicant CNeauT 3a NOSIBIEHWEM HOBOW

BaKaHCUM Yy HrAgency . MeTof, update peluaeT, kak o6paboTaTb MU3MEHeHUe COCTOSHMS.

B3sanMopencTBue KnaccoB SoftwareEngineerApplicant WM HrAgency «CTaHOBUTCS QRPENMBORKOMY,

KOTOprl\/'1 cneanT 3a USMEHEHUAMU U Bbi3bIBae€T HY>XHble MeTOobl.

LLa6noHHbIN MeTop,

LLIaBnoHHbIN MeToa — 3TO UJa6}'IOH, KOTOprI7I onpepnendeT ckenet aJiropuTMa, a HeKOTopble warun naér
peanusoBbiBaTb Nogknaccam. Tak Noakaacchl MOTyT nepeonpenendatTb 4YaCTtmn anropnTtMa, He MeHqaq 06u_|,e17|

CTPYKTYpPbI.

B npumepe Huxe WabnoHHbIN MeTo[, brewBeverage 3apaér KapKac anropuntMa npurotoBeHnNa HannuTtka.

abstract class BeverageMachine {
public brewBeverage () : Beverage ({
this.turnOn ()
this.preparelIngredients|()
this.prepareContainer ()
this.brew()
this.hook ()

// ©asz30BHE omepauuy VMMEOT pPeasmM3aluio
public turnOn(): void {

this.on = true

// cneumdmuHbEe OJIS KaAXIOTO [OAKJAcca ollepaumnn
// ByoyT nepeonpenessiTbCs [IOTOMKaMu

abstract public preparelngredients(): void


https://refactoring.guru/ru/design-patterns/observer
https://www.sitepoint.com/three-design-patterns-that-use-inversion-of-control/
https://refactoring.guru/ru/design-patterns/template-method

abstract public prepareContainer(): vo

abstract public brew(): void

// XYyKM NpenoCTaBJIANT IOMNOJIHUTEJIbHEE TOUKM PaCUMUpPEeHMI
// B HEKOTOPHIX KPUTUUECKUX MECTaxX aJIlOPUTMa;

// ux nepeonpenenarb He o00sS3aTeJILHO,

// Tak Kak eCcTb NyCcTas peanm3auysa [0 YyMOJIUaHMIO

public hook(): void {}

KOHKpeTHble Klaccbl peannsytoT abcTpakTHble MeToabl 6a3oBoro. OHM TakXe MOryT nepeonpenennTb 1
HeKoTopble MeToAbl MO yMoYaHuio. Kak npaBuio, KOHKPEeTHbIe NepeonpeaensioT ToNbko YacTb
YHKLMOHANbHOCTM.

class CoffeeMachine extends BeverageMachine ({
abstract public prepareIngredients(): void {
this.grindBeans ()

this.heatMilk ()

abstract public prepareContainer(): void {

this.getNewCup ()

abstract public brew(): void {
this.pourEspresso()

this.pourMilk ()

//

B CTaHﬂ,apTHOVI Mofenn HacnegoBaHUAa NOTOMKWM Bbi3biBalOT METObl 6as30BOro knacca. §D,er xKe HaO60p0T
— MEeTObl, peajin30BaHHbIe B KOHKPETHbIX K/laCCaX, Bbi3bIBalOTCA B 6a3oBoM vyepes LWabNOHHbIN MeTon.

MpenMyLLecTBO Takoro Noaxoaa B NOBTOPHOM MCMOJIb30BaHWUM afifopUTMa C PasiMyHbIMK BapuauusaMu.
OnacHocTb WwabfoHa — B ciy4YaiHOM HapylweHuu LSP npu naMeHeHun dyHKLUMOHANbHOCTM nogkiacca.

MaTtepuansbi K pasgeny

e Habnwpatenb
e Peanusauug HabnwpaaTtens Ha TypeScript

e LllaBnoHHbIN MeTOof,
e Peanusauug wabnoHHoro metoaa Ha TypeScript

e WHbekLiMg 3aBUCMMOCTEN

e Three Design Patterns That Use 1oC

e DIl and its variations

e DI c TS Ha npakTuke

AHTUNATTEpHbI U 3anaxu


https://www.sitepoint.com/three-design-patterns-that-use-inversion-of-control/
https://refactoring.guru/ru/design-patterns/observer
https://github.com/torokmark/design_patterns_in_typescript/blob/master/observer/observer.ts
https://refactoring.guru/ru/design-patterns/template-method
https://github.com/torokmark/design_patterns_in_typescript/blob/master/template_method/templateMethod.ts
https://en.wikipedia.org/wiki/Dependency_injection
https://www.sitepoint.com/three-design-patterns-that-use-inversion-of-control/
https://medium.com/@sawomirkowalski/design-patterns-dependency-injection-and-its-variations-16007d0fa367
https://bespoyasov.ru/blog/di-ts-in-practice/

OcHoBHas npo6iemMa aHTMNATTEPHOB M 3aMaxoB HNXE — B COKPbITUM 3aBUCUMOCTEN U YBENUYEHUMU
3auensieHns Moaynen gpyr ¢ Apyrom.

KoHTpon-¢ppuk

KoHTpon-hpuk — aTo 3amnax, Npu KOTOPOM 3aBUCUMOCTM SIBHO CO30al0TCA B KOHCTPYKTOPE C NOMOLLbIO

new .

class Auth {
// obpaTuTe BHMMAHME Ha OTCYTCTBME ApPIyMEHTOB y KOHCTPYKTOpPa
// ¥ KJKOUEBOE CJIOBO NEW BHYTPU
constructor () {

this.connection = new MySglConnection ()

Knacc Auth CTaHOBWUTCS XECTKO 3aLlen/ieHHbIM C MySglConnection , TO eCTb HE MOXET paboTaTh 6€e3

Hero. 3To HapywaeT OCP, LSP n ISP.

Takxxe 4Tobbl MPOTECTMPOBATbL TakKoW Knacc, NpUAETCS caenaTb r/106as1bHbii MOK A MySglConnection .

JTo pecypcosaTpaTHO 1 3acopseT rnobanbHyo 061acTb BUOUMOCTM.

JlokaTop cnyx6

[lokaTtop cnyx6 — wabnoH, KOTOPbI MO3BONAET NOAKMOYATb 3aBUCUMOCT B MOMEHT, KOFAa OHU
CTaHOBATCH HYXHbI.

Mbl Ha3biBaeM ero aHTUNaTTEPHOM C OFOBOpKOﬁ, 4YTO €CTb CUTYyaLKUn, Korna oH Hy>XeH — HanpumMmep, npu

pa6oTe ¢ neracu. Ho npu co3aaHnmn HOBOW CUCTEMbI ydlle ucnonb3osaTb DI.

CaMblii rnaBHbIl MWHYC 3TOro wabnoHa B TOM, YTO OH HapywaeT MHKancynqaLmn, CKpbiBag 3aBUCUMOCTMU.

MoHATb KOA 1 NpeayragaTbh ero nosefeHne CTaHOBUTCS TPYAHO — Beflb, YTObbl y3HAaTh BCE 3aBUCUMOCTM
HEeoBXOANMO U3YUYUTb UCXOAHUKU. IDE yXKe He CMOXeT noackasaTth, KakmMe 3aBUCUMOCTU HeobxoauMbl Ans
co3faHunga Knacca.

Mpu ncnonb3oBaHmm DI Takol Npo6aeMbl HET — Yy Hac NPOCTO He MONyYMTCA CO34aTb aK3EMMNAAP Knacca,He
nepenas Bce He06X0ANMble 3aBUCUMOCTU.

MaTtepuansbi K pasgeny

e DI: aHTMNaTTERHDI
e JlokaTop cnyx6
e |s Service Locator an Antipattern?

e Service Locator is an Antipattern, Mark Seemann

OrpaHunyeHus U NogBogHblIe KAMHU

MpuHUMN nHBEPCUN 3aBUCUMOCTEN MOXET npnBoOnTb K CUTYaUUdAM, KOrga noTokK ynpaesneHUsa nporpamMmmbl
3apjaH HedBHO, a gBHOe — nyudlle HedBHOro.

HerpamoTtHoe ucnosb3oBaHue


https://habr.com/ru/post/166287/
https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%BA%D0%B0%D1%82%D0%BE%D1%80_%D1%81%D0%BB%D1%83%D0%B6%D0%B1
https://stackoverflow.com/questions/22795459/is-servicelocator-an-anti-pattern
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%BA%D0%B0%D0%BF%D1%81%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://stackoverflow.com/questions/22795459/is-servicelocator-an-anti-pattern
https://habr.com/ru/post/166287/
https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%BA%D0%B0%D1%82%D0%BE%D1%80_%D1%81%D0%BB%D1%83%D0%B6%D0%B1
https://stackoverflow.com/questions/22795459/is-servicelocator-an-anti-pattern
https://blog.ploeh.dk/2010/02/03/ServiceLocatorisanAnti-Pattern/
https://ru.wikipedia.org/wiki/%D0%94%D0%B7%D0%B5%D0%BD_%D0%9F%D0%B8%D1%82%D0%BE%D0%BD%D0%B0

Mpu HErPaMoTHOM M 6ECKOHTPOJSIBHOM UCMOMb30BaHUM NPUHLUMNAE U I0C-KOHTEMHEPOB B YaCTHOCTM NOrMKa
B3aMMO/eCTBMSA KOMMOHEHTOB MOXET 0Ka3aTbCd Pa3Ma3aHHON Mo PasHbIM YacTaM NMPUNOXeHUs. ITo

MellaeT BOCAPUATUIO MPOrpaMMbl, CHUXKAET TECTUPYEMOCTb M YBEIMYMBAET CTOMMOCTb BHECEHMUS
M3MEHEHUN.

Kpome TOro, He BCe 3aBMCUMOCTU CTOAT TOrO, 4YTO6bl UX UHBERTUPOBATL. OTINYMUTL Taknue OT OCTasbHbIX

GblBaeT TPyAHO U3-3a, Hanpumep, creumdunKn NnpeameTHol obnacTu.

Mpo6nembsi c DI

C nHbekuMneln 3aBUCUMOCTEN TOXE MOTYT BO3HMKATb NPO6aeMbI.

Mpn MHbEKLNK Yepesd KOHCTPYKTOP 60/blOEe KONMYECTBO 3aBUCUMOCTEN CUMBHO yBennyneaet

KOHCTPYKTOP. A NPpX HEFrPaMOTHOM MCMoJib3oBaHUM DI MOFyT NOSIBUTHCS LIMKANYECKME 3aBUCUMOCTH.

B o6oux cnyyasix cTouT nocMoTpeTb B cTopoHy SRP. Ckopee BCcero, knacc genaet CAMWKOM MHOT0, U ero
Hapo pasbuBaTb Ha bonee Menkue.

MaTtepuanbi K pasgeny

e [13eH [MMTOHa
e [pPUHLINN MHBEPCUU 3aBUCUMOCTEMN

e Pasbupaemcsa c SOLID: NHBepcus 3aBUCUMOCTEN
e Dl and its variations

e Dependency Hell



https://blog.byndyu.ru/2009/12/blog-post.html
https://habr.com/ru/post/313796/
https://medium.com/@sawomirkowalski/design-patterns-dependency-injection-and-its-variations-16007d0fa367
https://ru.wikipedia.org/wiki/Dependency_hell
https://ru.wikipedia.org/wiki/%D0%94%D0%B7%D0%B5%D0%BD_%D0%9F%D0%B8%D1%82%D0%BE%D0%BD%D0%B0
https://blog.byndyu.ru/2009/12/blog-post.html
https://habr.com/ru/post/313796/
https://medium.com/@sawomirkowalski/design-patterns-dependency-injection-and-its-variations-16007d0fa367
https://ru.wikipedia.org/wiki/Dependency_hell

3aknwyeHue

B 37Ol KHUre Mbl paccMOTpenn 5 NpMHLUMMNOB 06beKTHO-OPUEHTUPOBAHHOIO AN3aiiHa, UX NOMb3y B
NPOEKTUPOBAHUN CUCTEM U OrpaHnYeHus. Morosopunu:

e O NpPUHUMMNE eOUHCTBEHHOW OTBETCTBEHHOCTHU;

e OTKPbITOCTU U 3aKPbITOCTH;

e noacTaHoBku bap6apbl JINCKOB;

e pa3saeneHud uHtepdenca;

e WNHBEPCUU 3aBUCUMOCTEN.

O6cyannm WwabnoHbl NPOEKTUPOBaHMS, KOTOPbie MOMOTratoT UM MeLaloT CNefoBaTh 3TUM NPUHLMNAM.
MN3yumnu 3anaxu Koga, KoTopble CUrHaNn3npyoT o npobneMax U Heco604eHUN MPUHLMMOB.

Yto panbwie?

MpoeKkTMpoBaHWe CUCTEM — LUTYKa MeXAUCUUNIMHapHasa. YTo6bl CNpoeKTUPOoBaTb YCTONYMBYIO CUCTEMY,
Haf0 He TO/IbKO XOPOLLO NPOrpaMMmUPOBaTh, HO M 06nadaTh MHXEHEPHbIM MOAXOA0M K PelleHuto 3aaay.

Mbl coGpanM CMMUCOK MaTepunanoB, KOTOpble MOTyT MOMOYb Pa3BUTb CUCTEMHbIN nogxopn K pa3pa60TKe
NPOEeKTOoB.

KHurun

Bbligenunu HeOﬁXO,D,VIMbIVI MWHUMYM NO NPOrpaMMnMpPoOBaHNIO N apXUTEKTYpPeE, [,006aBUIN HECKOJIbKO KHUT O
NPOeKTUupoBaHUK:

e YucTbint koA, P. MapTuH

e YucTtag apxutektypa, P. MapTtuH

e YuTaemnbiii koa, O. Bossen, T. Payyep
e PedakTopuHr, M. Gaynep

o OddekTmBHag paboTta c neracu. M. dusepc

e B nouckax TpeboBaHuii, M. AnekcaHaoep

o ApxutekTypa MO Ha npakTuke, J1. bacc, . KnemeHTtc, P. KalmaH

Nekunn

Cobpanu Bugeosanucu nekunit 06 OOT, TecTupoBaHun 1 rMbKkomM noaxoae K paspaboTke:

e Principles of Object Oriented and Agile Design,_ Bob Martin
e The Principles of Clean Architecture, Bob Martin

e The Future of Progamming, Bob Martin
e All the Little Things, Sandi Metz
o Get a Whiff of This, Sandi Metz

Pecypcbl n noaxoabl

OTo6panu camble XMpPHble pecypchl ¢ WabnoHaMn NPOeKTUPOBaHNS, NOAXOA4AaMM K pa3paboTke 1
pedakTopuHry:

e Refactoring.guru
e Design Patterns for Humans

e Design Patterns Game



https://www.ozon.ru/context/detail/id/5011068/
https://www.ozon.ru/context/detail/id/144499396/
http://shop.oreilly.com/product/9780596802301.do
https://martinfowler.com/books/refactoring.html
https://www.amazon.com/Working-Effectively-Legacy-Robert-Martin-ebook/dp/B005OYHF0A
https://www.amazon.com/Discovering-Requirements-Specify-Products-Services/dp/0470712406
https://www.amazon.com/Software-Architecture-Practice-3rd-Engineering/dp/0321815734
https://www.youtube.com/watch?v=TMuno5RZNeE
https://youtu.be/o_TH-Y78tt4
https://youtu.be/ecIWPzGEbFc?t=1h10m30s
https://youtu.be/8bZh5LMaSmE
https://youtu.be/PJjHfa5yxlU
https://refactoring.guru/
https://github.com/kamranahmedse/design-patterns-for-humans/blob/master/README.md
http://designpatternsgame.com/

e Design Pattern Implementations in TypeScript

o Teopusa pelieHns n3obpetaTenbckux 3aaad

e [lpumep paspaboTkmn «KpecTnkoB-HOAUKOB» Mo TDD

KoHuenunm n HCTPYMEHTbI NPOEeKTUpPoBaHUSA

Hawnnm MHCTPYMEHTbI N MeTOo40/10Tnn MoOeNNPOBaHNA N NPOEKTUPOBAHUA CUCTEM!

e YHUOULMPOBAHHbLIN 93blK MoaennpoBanma, UML

e [lnarpamMmbl NOTOKOB AaHHbIX, DFD

e Entity-relationship mogens

e MeTononorus monennposanus, IDEF
e PaspaboTka Yepes TecTupoBaHue, TDD

06 aBTOpax
Mbl — 3T0:

e Calla becnosgcoB — ¢ppoHTeHO-pa3paboTymk B DRIVE2, apxuTtekTop 1 paspaboTumk TaxenosaTo,
6bIBLWIMIA TUMAKA, B MRKT, 6bIBLUNIA NpenogasaTent B Hetonoruu;
e ApTtém Camodanos — BeayLmin poHTeHa-pa3paboTynk B Social Discovery Ventures, 6biBLINIA

npenopgaeaTens B LoftSchool.

MomMoub NPOEKTY
Mbl 6ygem pagpbl, eCnu Bbl:

e pacckaxeTe 0 KHure B couceTax, 6norax, TeferpamMm-kaHanax;
e rnonaikaete eé Ha [uTxabe;

e 3aJ0HaTUTE aBTOpPaM Ha [laTpeoHe.

Ecnu Bbl HaWwIM ownbKyY, y BaC €CTb BOMPOC WU Bbl XOTUTE YAYYLLIMUTb AU3aAH UM TEKCT — NULIMTE HaM Ha
nTxab.


https://github.com/torokmark/design_patterns_in_typescript
https://ru.wikibooks.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B8%D0%B7%D0%BE%D0%B1%D1%80%D0%B5%D1%82%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D1%85_%D0%B7%D0%B0%D0%B4%D0%B0%D1%87
https://bespoyasov.ru/ttt-tdd/
https://ru.wikipedia.org/wiki/UML
https://ru.wikipedia.org/wiki/DFD
https://ru.wikipedia.org/wiki/ER-%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/IDEF
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0_%D1%87%D0%B5%D1%80%D0%B5%D0%B7_%D1%82%D0%B5%D1%81%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://bespoyasov.ru/
http://drive2.ru/
https://fuckgrechka.ru/tzlvt/
http://mrkt.ru/
https://netology.ru/
https://github.com/dex157
https://sdventures.com/
https://loftschool.com/
https://github.com/open-tech-authors/solid
https://www.patreon.com/open_tech_authors
https://github.com/open-tech-authors/solid

CnoBapb

API - Application Programming Interface

CS - Computer science

CSS - Cascading Style Sheets

CTO - Chief Technology Officer

DFD - Data flow diagram

DI - Dependency Injection

DIP - Dependency Inversion Principle

DOM - Document object model

DRIVEZ2 - Drive2.ru — cooblL,ecTBO MalluH U Noaen
ERD - Entity relationship diagram

GRASP - General Responsibility Assignment Software Patterns
GUI - Graphic User Interface

HTML - Hypertext markup language

IDE - Integrated Development Environment

IDEF - MeTop0M0rng MogenmpoBaHus

ISP - Interface Segregation Principle

JS - JavaScript

JSON - Javascript Object Notation

JSX - JavaScript XML

LSP - Liskov Substitution Principle

MRKT - Mrkt.ru — ToproBas nnouwagka gas KoMnaHum
MVC - Model-view-controller

OCP - Open-Closed Principle



PDF - Portable document format

SMS - Short Message Service

SOLID - Principles of object oriented design

SRP - Single Responsibility Principle

STUPID - Singleton, Tight Coupling, Untestability, Premature Optimization, Indescriptive Naming,
Duplication

TDD - Test Driven Development

TS - TypeScript

TXT - TecToBbln dopmMaT daiinos

UML - Unified Modeling Language

XML - eXtensible Markup Language

b/] - basa paHHbIX

OOI1 - O6beKTHO-OPUEHTUPOBAHHOE NPOrpaMMMpoBaHme

TPU3 - Teopus pelleHns n3obpetatenbCkux 3agay

LIB6 - LleHTpanbHbIli 6aHK



