Copep>xaHue

« BBepneHune

o O 4ém 370
« [oyemy O0N?
« O Kakux MpuHLKNax Nonaér peyb?

=« Kakou nnaH?
« MaTepuanbl K pazaeny

o
E

° lo

w

BefeHune
« [puHUMO € ANHCTBEHHOW OTBETCTBEHHOCTM

= KopoTko
= MaTepuanbl K pasgeny

o B wupeansHom mupe
« OTYET
« DopmMaThbl 3KCOOPTa
= Buibop chopmaTta

o B peanbHOW XXN3HU

= Banupauma dopm

= ObpaboTka cokeT-cobbITUN
= HacTpolika 6ioa)xeTa Bo BTOPoW Bepcumn Ta)kesoBaTo

o LLa6a0oHbl NPOEKTUPOBAHUS N NPUEMBI pethaKTORUHIa

« BbloeneHue knacca

« Qacan

= [pokcu

= MaTepuanbl K pasaeny.

o AHTUNATTEPHbI U 3anaxu

= BOo)XeCcTBEeHHbI 06bEKT

« CUHIrATOH
« CMelleHne apXUTEKTYRPHbIX CJI0EB
« MaTepuanbl K pasgeny

o OrpaHnyeHus n NoABOAHbIE KAMHU

= Chnenoe criefioBaHne oNacHo
» TpyOHOCTb Ha4aJIbHOr0 MPOEKTUPOBAHUA

= Pa3paboTka Yyepes TecTupoBaHME — He NaHaues, @ UHCTRYMEHT

= MaTepuassbl K pasgeny

= [pUHLMN OTKPBLITOCTN-3aKPbLITOCTYU
Ha

npumepe
= B kone
= BmecTo 3TOrO
= B pe3ysbTaTte

= KopoTko
« MaTepuanbl K pasgeny

o B wnaeanbHoMm Mupe
« HapyuweHue OCP 1 KOHKpeTuKa




= [pumeHeHue OCP u abcTpakLum

« MaTepuasbl K pasgeny

o B peanbHOW XXWN3HU
» /IHbEeKLUNS 3aBUCUMOCTEN N TECTUPOBAHUE

« /IHbeKUNs 3aBUCMMOCTEN U paclinpeHmne hyHKLMOHaAbHOCTH
« MaTepuanbl K pazaeny

o LLaba0oHbI NPOEKTUPOBAHUA N NPUEMBI PethaKTOPUHIa
« AbcTpakTHas habpuka

« CTpaTterus

= [ekopaTtop

« Habnwnatenb

« 3aMeHa NPSAMOro HacaenoBaHUA Ha NOAMMOPHN3M N KOMMO3ULIVIO
« MaTepuanbl K pasgeny

o AHTUNATTEPHbI U 3anaxu

= CBs3blBaHME Yepe3 KOHKPETHbIe KAACChl
« CUHIrATOH

« Jlerkosec
« MaTepuasnbl K pasgeny

o OrpaHuyYeHUs 1 NMNoABOAHbIE KAMHM
« Cucrtema He MoXXeT bbiTb 3aKpbiTa Ha 100%

=« Bosblloe KOANYECTBO CYLLIHOCTEN

= MoxeT BbITb HE HY>XEH AN4 MaJeHbKUX MPUIOXKEHWI

= MaTepuanbl K pasgeny

LSP
o BBepeHue
= Knaccuyveckunm npumep
= MpuHumMn noacTaHoBkK Bapbapbl JInckos

« CHoBa npumep
« HacnepoBaHue n KoMNosmuunsg
= KopoTko

= MaTepuassbl K pasgeny

o B wnaeanbHoMm mMupe
= AGCTPaKTHbIV KNacc-poanTesb
= WHTepdeiic
« MaTepuanbl K pasgeny

o B peanbHOW XXN3HU
« Wepapxusa nonb3oBaTesien

« [pumeHsem LSP

« Komnosuuus niav HaclenosaHue
= React un JSX

« MaTepuasnbl K pasgeny

o LLIabn0oHbI MPOEKTNPROBAHUSA N MPUEMbI peddaKTORPUHra
» KOHTpaKTHoe nporpaMmmmpoBaHue

= Vi3BneveHve nHtepdenca, nsaeyeHme cynepkaacca

« KomMnosunumsa, usMeHeHne Moaesan HacaenoBaHus
= MaTepuanbl K pasgeny

o AHTMNATTEpPHbl W 3anaxwu




o

N
o

o
o

= Henpencka3syemoe nsmMeHeHuve rnoseneHus

« WNHTepdenc, KoTopoMy Heslb3s A0BEPATh
« MaTepuanbl K pasgeny

OrpaHuyeHVs n NoABOAHbIE KAMHU

« /I3MeHeHUue nepapxumn [OPOro
« Mcnonb3oBaHUe KOHTPAKTOB pPecypco3aTpaTHoO

= BblaeneHue cynepkjiacca umeeT npenesn

= MaTepuassbl K pasgeny

UMM pasgeneHnsa nHTepderica
ep 3anayu
» PaspneneHue Yyepes nenervposaHue

= Pa3zneneHune Yepes MHOXXECTBEHHOE HacJieq0oBaHNE

nH
nm

= KopoTko
= MaTepuanbl K pasgeny

B npoeanbHom mupe
= «[lycTasa» peaavsauuvs

« PaspeneHuve nHtepcemnca
« CpaBHeHue ¢ SRP, BansHue Ha LSP

= MaTepuanbl K pasaeny.

B peanbHOM XXN3HU

= TpaTbl U A0X0Abl B KOHe
« YBejomJieHUsa B 3aa4YHUKeE

LLIa6/10Hbl NPOEKTUROBAHUSA U MPUEMbI ReDaKTOPUHIa

= Apantep
« BblgeneHue nHrepdenca

» MHOXecTBeHHOe Hac/liefiloBaHue

= MaTepuanbl K pasaeny.

AHTUNATTEPHbLI U 3anaxu
« [pA3HbLIN nHTEpPdenc

« «[ycTas» peanusauus

= ISP pewaet
« MaTepuasbl K pasgeny

OrpaHuyYeHvs n NoABOAHbIE KAMHU

= Chnenoe cnefioBaHWe oNacHo
» Kak MNOoHATb, 4TO UHTERdENC CTan rPA3HbLIM

= KOHVKTbBI poien u nepapxui

= MaTepuasbl K pasgeny

BeeneHune
= [NpuUHUMN NHBEPCUN 3aBUCUMOCTEN

= 3auenaeHue n CBA3HOCTb

« ABCTpakumun
« DIP 1 TecTnpyemMocTb

= KopoTko
« MaTepuanbl K pasgeny




o B wupeansHoMm mupe
« AyTeHTudunKkaumns nosab3oBaTenen

« OCP un LSP aBTOMaToOM

= MaTepuasbl K pasneny.

o B peanbHOW XXN3HU

=« DIP, DI n TectupoBaHue

« NHBEpCUSa KOHTROAA

= MaTepuassbl K pasgeny

o LLa6a0oHbl NPOEKTUPOBAHUS N NPUEMBI pethaKTORUHIa
« NHbeKUMsA 3aBUCUMOCTEN

= IHbekunsa Yepes KOHCTRYKTOR

= WHbekuusa yepes cetrep
= /HBbEKLWNS C MOMOLLLIO MHTERdENCca

= Habnwpartenb
= LLaBnoHHbIN MeToA
= MaTepuanbl K pasgeny

o AHTMNATTEPHbI U 3anaxwu
= KoHTpona-thprk
« JlokaTop cnyx6
« MaTepuasnbl K pasgeny

o OrpaHnyeHus n NoABOAHbIE KAMHU

= HerpamoTHOe ucnojab3oBaHue

= [pobnemsbl c BHEAPEHUEM 3aBUCUMOCTEN
= MaTepuanbl K pasgeny

o 3akJji4yeHune
« Y710 pasnbuie?
= KHUrm
= Jlekuun
= Pecypchbl n noaxonbl
= KoHuenumn n MHCTPyMeHTbl NROEKTUROBAHNA

= 06 aBTOpax
« [NloMo4b HaMm

BBepeHue

O yém 3710

MporpaMmMupoBaTb — CJIOXKHO.

Xopowunin Kog afeKBaTHO OTpaXkaeT CUCTeEMY, KOTOPYH OMUCbIBAET, OH YCTONYMB K U3MEHEHMNSAM B
3Ton cncteme. MNoxon Koa 3anyTaHHbIA, XPYNKUA N HEMOHATHbLIN — OH 3aMeanseT pa3paboTky.

Kopn cTaHOBUTCS MJIOXUM, KOrga OH nepeCTaéT COOTBETCTBOBATb peaJibHOCTN — bunsHec-
Tpe6OBaHI/I$IM, npasnnam nosegeHmaA YacTel CUCTEMbI, UX OTHOLLEHNAM apyr C Apyrom.

BusHec-npaBuna — 3To TeppuTopus. Kog — KapTa 3Ton Tepputopumn. Yem To4Hee KapTa, TEM MpoLle
CNpaBAsATLCA C U3MEHEHMAMU B TpeboBaHMAX U faxXKe NpeaBUOETb UX.


https://wiki.lesswrong.com/wiki/The_map_is_not_the_territory

B 3TOM KHUre Mbl XOTUM PacCKa3aTb 1 NOKa3aTb Ha NpuMepax, Kak NpuHLnMNbI 06BHEKTHO-

OPUEHTNPOBAHHOIO NPOrpaMMnMpoBaHMAa MOryT NOMOYb CNMPOEKTUPOBATb yCTOI;I‘-II/IBy}O cncrTemy.

Mouemy OOMN?

O6BHEKTHO-OPUEHTUPOBaHHOE NMporpaMmMupoBaHune, OOT, Bbi3bIBaeT CMopbl.

BorHa napagurm Mo)keT co3gaTh BnevyaTseHune, 4To nogxon OO ycTtapen u naox. Ho OOM — 370
BCEro NINLb NHCTPYMEHT. Y KaXK[A0ro MHCTpyMeHTa eCcTb yaobcTBa, HefoCcTaTKkm 1 obnactb
npuMeHeHns. MHCTPYMEHT L0JIXKEH OCTaBaTbCA CNOCOOOM peLleHns 3a4aun N He JOJIKEH
CTaAHOBUTbLCHA CaMoLEeNbio.

OO, Kak MHCTPYMEHT, MOXXET NMOMOYb CMPOEKTMPOBATbL CUCTEMY Ha si3blke, 6oslee 6IN3KOM K A3bIKY
bn3Hec-NpaBua. 9TO CHMXKAET BEPOATHOCTb OWNBKM Npu NnepeBoe C «A3blka bBusHeca» Ha «A3bIK
pa3paboTkn» 1 HaobopoT.

O KakuMxX NpyHUMNax NOUAET peyb?

Mbl paccmoTpumM 5 npuHuunos SOLID, a uMeHHoO:

o OPUHUMN eAVNHCTBEHHOW OTBETCTBEHHOCTHU (single responsibility principle);

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

. noactaHoBku bapbapkl Jinckos (Liskov substitution principle);
« pasneneHus nHtepdenca (interface segregation principle);

« VHBepcuu 3asucumMocTen (dependency inversion principle).

Ka)ablh U3 HUX — 3TO NNLWb pekomMeHgauunsa, sCce OHN UMEKT obnactb n rpaHuubl npyuMmeHeHuns. Ho
4TOObI yBNOETb 3TU rpaHnLbI, Heobxo[MMO MOHATbL, B YEM MNOJSIb3a U N30EPXKKN KaKaoro.

MHoOrme NprYHLUMMNbI BaM MNOKaXKyTCs Ype3MepHOo abCcTPakTHbIMU, HEKOHKPETHbLIMY UM BOBCE
HagyMaHHbIMU. OTHECMTECh K TaKMM MpUHLUMNAaM, Kak K g3eHy Python — nep»xuTe B ronose, HO
NpoBEpPSANTE, HACKOJIbKO OHM MOJIE3HbI B KOHKPETHON CUTYaLnN.

Mbl B 3TON KHUre npeanaraem eweé oaHy M3 6eckoHeYHbIX UHTeprnpeTaLmni 3STUX NPUHLUMNOB, NOMYTHO
pacnucbiBas NoJsb3y U OrPaHUYEHUS KaXXA0ro. 3Has NoJib3y U OrpaHUYeHnsi, MOXKHO OLEHUTb,
HACKOJIbKO KOHKPETHbIV MPUHLMIM MOMOraeT pelwmnTs 3af4a4y, CTOSLWYO Nepes Bamu.

Kakon nnan?

Ka)kabli pasnen 6yaeTt onucbiBaTh OAWH U3 NMPUHLIMMOB U NMOKa3biBaTb, Kak UM MO/Ib30BaTbCS B
noscefHeBHOM paboTe.

Mbl Bynem paccMaTpmBaTb NpuMepbl Ha TypeScript, Tak Kak B HEM eCTb MOHATUS, KOTOpble HaM
npurogaTcs No xony nosecTBoBaHusl. Ecnv Bbl YyBCTBYeTe cebsi HeyBepeHHO ¢ TypeScript,
nonpobyinTe npoyecTb KHUIY TypeScript Deep Dive — oHa COAEP>XUT BCE KOHLEMNLNN, KOTOPbIE Mbl
6ynem ncnonb3oBaThb.

B KoHLe pa3aesioB Bbl HANAETE NPOBEPOYHbIE BOMNPOCHI. Ka)kAbii MPaBU/IbHO OTBEYEHHbIN BOMNPOC
yBesiM4ymBaeT KOJIMYEeCTBO OYKOB Ha BaweM cyeTy. MaKcMMasibHO-BO3MOXHbIN CHET — 100 04KOB.
OTBeYanTe akkypaTHO — BOMNPOCHI C nogBoxoM. ObpaTnTe BHUMaHMe, BApuaHTOB OTBeTa MOXeET bbITb
60sblLUe 04HOrO.

MaTepuansbl K pasgeny

e OB6bLEKTHO-OPUEHTUPOBAHHOE MPOrpamMMrUpoBaHne
« Bob Martin SOLID Principles of Object Oriented and Agile Design, Youtube



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

« KapTa # Tepputopus

o TypeScript Deep Dive



https://wiki.lesswrong.com/wiki/The_map_is_not_the_territory
https://basarat.gitbooks.io/typescript/

SRP

BBeneHue

Y706bl BHUKHYTb B 3TOT M Apyrve npuHUnMbl, HaM NOHAA0bUTCS BBECTU HECKOJIbKO MOHATUNA,
KoTopble 6yaeM NCMoNb30BaThb.

Moaynem Mbl 6yeM Ha3blBaTb KaKylo-TO YacTb Kofa, 060cobneHHY0 OT APYrux. 3To MOXeT ObITb
Knacc, pyHKUUsA, 06bekT, haiin — B obLieM, 4TO-TO, Y YEro eCTb rpaHuLbl, oTAeNsLlmMe 3TOT Ko OT
Lpyroro.

BusHec-npaBunamy 6yaemM HasbiBaTb NMpaBuia B3auMOAeNCTBUSA CYLLHOCTEN APYr C APYTrOM 1
BHeLHen cpenoi. Mof BHewHen cpeaon 6yaem noHMMaTh BCE, 4TO BAUSET Ha NpPorpaMmy U3BHE —
rnoJib30BaTeNIbCKU BBOJ, CObbITUSA, BbI30B APl 1 T.A4.

npl/l'—lMHOlZ N3MeHeHns 6yﬂ,6M Ha3blBaTb 06HOBNIEHNE 6|/|3Hec-npaB|/|n, KOTOpOE BblHY>XXAaeT MEHATb
KoQn Kakoro-nmbo Moayns.

MpuHuUMN €OVWHCTBEHHOW OTBETCTBEHHOCTH

MNpuHUMN eAMHCTBEHHOW 0TBETCTBEHHOCTU (Single Responsibility Principle, SRP) o3Ha4aeT, 4To y

MoAayns Ao/KHA 6bITh TOJIbKO OfHa NPUYMHA AN U3MeHeHUs. Becb Ko, KOTOPbIi MEHSETCS Mo 3ToN
npuynHe, fomKeH bbiTb cobpaH B 3TOM Moay/e.

MpoLle rosops NpuHUKWN NpegsiaraeT Ham NPOBOANTb rPpaHULbl MeXxay MOAY/SAMU Tak, 4TOObI
n3IMeHeHne B 6|/|3Hec-npaBV|nax 3aTparmBazio Kak MOXXHO MeHbLUe Mop.yne|7|, B naoeane — O4uNH.

OCHOBHOW UHCTPYMEHT MPUHLMMNA — 06BbEAUHSATL T€ YacTu, KOTOPbIe MEHAIOTCS MO OAHONW NMPUYKHE, U
pa3fenaTb Te, KOTOPble MEHSAIOTCS MO Pa3HbIM.

MPUHLMN NO3BOSET YMEHbLUNTHL KOJIMYECTBO KOAA, KOTOPbLI HY)KHO MEHSTL NMpK M3MeHeHun 61sHec-
npasua. OH MOMOraeT OrPaHUYNTb BANSHNE STUX N3MEHEHU N KOHTPOJIMPOBATb CJIOXHOCTb
nporpaMmbl.

KopoTko

anIHLI,VII'I €OMNHCTBEHHOW OTBETCTBEHHOCTU:

e MNOMOraet pa36MBaTb N 0EKOMMO3MNPOBATb 3ada4yn no OOHOM Ha MoAayb,
¢ YMeHbllaeT KONn4ecTBo MOLI,yJ'IEIZ, KOTOpble Hago N3MEHUTb MNP N3MeHeHNn TDE6OBaHVII71,'
e OrpaHMN4MBaeT BANAHNE M3MEHEHWI, NoMoras KOHTPOJINpOBaTb C/NIOXKHOCTb CUCTEMBbI.

MaTepuansl K pasgeny

« Think you understand SRP?

« SRP: He Takow NpoCTON, Kak KaxeTcs

o MpuHUMN eANHCTBEHHOW OTBETCTBEHHOCTU
o SOLID: YacTtb 1, SRP

B npeasnbHOM Mupe

B ngeanbHoMm mMupe KaXKObll Kfacc B Koae pewaeT oAHY N TOJIbKO O4HY 3aja4y, a BCe 3ada4un
CTPYKTYPUpPOBaHbI U pasgeneHsl. Moaynu B 3TOM Criy4ae AONOJHAIT APYr Apyra, @ UX COBOKYMHOCTb


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

neTaJibHO onuncbiBaeT CUCTEMY.

[onycTuM, y Hac eCTb 3ajada co3aaTb OTYET 06 aKTUBHOCTM MOJIb30BaTEsIeN U BbIBECTU €ro B
HECKOJIbKUX BapuaHTax: Kak cTpoky HTML nan TXT.

OoTyéT

Mbl co34afnM KJ1lacC ReportExporter , KOTOPbIA OyeT 3aHMMATbCSl TOJIbKO SKCMOPTOM AaHHbIX.
OnpepnenaTb HeobxoanMbln opmaT ByneT KnacC FormatSelector . A (POPMaTUPOBAHMEM OAHHbIX

6yﬂyT3aHMMaTbCﬂKﬂaCCbH HtmlFormatter W TxtFormatter .

// Tun OaHHEIX OJi9 OTY&Ta:

type ReportData = {
content: string,
date: Date,

size: number,

// BoO3MOXHEHIE GOPMATH :

enum ReportTypes {
Html,
Txt,

// Kjacc, KOTOPHI 3aHMMAETCS SKCIOPTOM IAHHHX :

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)

dopmMaTbl 3KCnopTa

B cooTBeTCcTBUM C SRP (hopMaTmpoBaHMe AaHHbIX — 3TO oTAesIbHasA 3agada. losaTtomy ons
npeobpa3oBaHUsA AaHHbIX OTH4ETa B HeOBX0ANMbIA (hopMaT Mbl CO34aAMM OTAEJIbHbIE KNacChl.

interface Formatter {

format (data: ReportData): string



// Kmacc nms dpopmaTmpoBaHus B HTML:
class HtmlFormatter implements Formatter {

format (data: ReportData): string {

// ...dopmaTupyeMm naHuele B HTML M BO3BpawWaeMm:

return 'html string'

// Kmnacc nns dopmarmpoBanus B TXT:
class TxtFormatter implements Formatter {

format (data: ReportData): string {

// ...dopmaTupyeMm naHHele B TXT u BO3Bpamaem:

return 'txt string'

BbiGop bopmMmaTa

MpUHLMN e ANHCTBEHHOM OTBETCTBEHHOCTU NOACKa3blBaeT, YTO BbIOOp (hopMaTa He BXOOUT HU B
3afa4vy opMaTUPOBaAHUA OaHHbIX, HX B 3afa4dy UX NOArOTOBKWU. [M03TOMY CyLlecTBylOWMe KNacchl
HaM He nogonayT.

[ns pelleHns 3TOM 3a4a4mM BOCNOJIb3yeMcs WabsioHOM NpoeKTUpoBaHna «CTpaTerns», KOTopbli
rnomoxkeT BblbpaTb noaxonawmin gopmaT. (Bonee nogpobHo «CTpaTernto» Mbl pazbepém B pasaene o
MPUHLIMNE OTKPbLITOCTU U 3aKPLITOCTU.)

Co3fafVM HOBbIV KNacC FormatSelector , KOTOPbIA 6yaeT BbIGMpaTh TUMN POpMaTUPOBAHUS, B

3aBNCMOCTW OT HaCTpOeEK.

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

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

return new FormatterFactory();

const dynamicFormatter = FormatSelector.selectFor (ReportTypes.Html)

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

Taknm 06pa30M SRP nomoraeT pPa3nesninTb OTBETCTBEHHOCTbL 3a pa3JIdHbIE 3aa4dyn MeXay
CYWHOCTAMN N caenaTb 3TO Tak, 4yTOobbI KaXxaasn CYWHOCTb 3aHMManacb OOHOW 3apayen.


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

B peasibHOM XXU3HM

B peanbHOM xn3HM SRP Takxe NMo3BoNSeT pelaTb 3agaym appeKkTmBHee. Hnxxe Mbl NnpuBenmn
HECKOJIbKO NMPUMEpPOB 13 NPOEKTOB, Haf KOTopbIMY paboTanu.

Banupauua dopm
B Bebe ofHa M3 pacnpoCcTpaHéHHbIX 3a4a4 — Baangaums opmM.

YacTo pa3paboTynku BannampyoT AaHHble NPSMO B KOHTPOJIIepax hopM. DTO NPUBOAUT K TOMY, 4TO
KOZ KOHTPOJI/IEPOB CTAHOBUTCS YPE3MEPHO O6BEMHbBIM N HEYUTaEMbIM. Tak)Ke TaKon NoAxXon rpo3nT
nybnnpoBaHueM Kofa, Korfa o4MHaKOBas Bannmaumsa NCnosb3yeTcs B Pa3HbiX hopMax.

Mo NpUHUMNY eANHCTBEHHO OTBETCTBEHHOCTU CleayeT pas3aensiTh KO4, KOTOPbI MEHAETCS Mo
pasHbIM MpuyMHaM. B cnyyae ¢ Bannpaumnein popmbl eCTb ABE 30HbI OTBETCTBEHHOCTH.

MNepBasa — npeacTaBieHNe OAaHHbIX: BbIBOA MOJIEeN, 3HAYEHWIN, Nporpecca 3anojHEHHOCTN OPMBbI,
owmnbok n npoyee. Bropas — npeobpa3sosaHne n obpaboTka AaHHbIX. Bannpaumna nonagaeT BO
BTOpPYIO.

B naeane sannpauma He A0J/KHA HUYEro 3HaTb O TOM, B KaKOM Bue faHHble BbiBoAATCA. OHa
0oKHa paboTaTb TONIBKO CO 3HAYEHUAMWN N NPUHMMATb Habopbl AaHHbIX B 06roBopéHHOM hopmaTe,
He NpuBs3bIBasAChb K hbopMe BOBCe.

MpumeHeHne SRP aons Banmpgaunm no3sonseT:

e YMeHbLWNTb Ko 06paboTyMKoB (hOpM, BbiAENB BaNSALNIO B OTAE/bHbIA MOLY/b;

o [ep)XXaTb BaJnZauuto 3Ha4YeHnn B 0AHOM MecTe, cobpaB BCE, 4TO K HEW OTHOCUTCS B O4HOM
Moayne;

e BaJINAMPOBATb He TOIbKO (hOpPMbl, a Jitobble Habopbl f@aHHbIX, KOTOPbIE COOTBETCTBYIOT
obrosopéHHoMy chopmaTy BaampaTopa.

O6paboTka cokeT-coOObLITUM

Ons paboTbl C AaHHBLIMK B peasisHOM BpeMeHun B Bebe YacTo ncnosb3yeTcs socket.io.

Ecnu B cucTeMe ecTb KOMIMOHEHTLI, KOTOpble KakMM-To o6pa3oM paboTaloT C COKeT-CobbITUAMU, eCTb
cobnasH obpabaTbiBaTb 3TV COOLITUSA NPSIMO BHYTPU KOMMOHEHTA. Ha nepBbIil B3rNs4 3TO AaXKe He
NMPOTMBOPEYUT NPUHLMMY: BEAb COOLITUSA HEMNOCPEACTBEHHO CBA3aHbl C KOMMOHEHTOM U 3a4a4el,
KOTOPYIO OH peLlaeT.

Ho cobbITrs B KOMNOHEHTE — 3TO He 0653aTesIbHO COKEeT-COObITUSA. Y KOMMOHEHTa Mo-XopoLueMy
DoKeH bbITb MHTepdenc, KOTopbl Bbl ONUCkIBan CObbITUMS KOMMOHEHTA M ero NnoBefeHune.
(MoapobHee 06 MHTepdencax Mbl NOrOBOPMM B pa3fesie o NpuUHLIMAE pasaesaeHns nHtTepdenca.)

Mo SRP HacTpolkKy paboTbl MMEHHO C COKETaMu cieayeT BbIHECTU B OTAEJbHbIA MOAYb, MPUYUHON
M3MeHeHns KoToporo byaeT ToNbKo HAaCTPOMKa N 3aBUCUMOCTb COKETOB.

HacTpomka 6iop>keTa BOo BTOpou Bepcumn Ta)kesoBaTo

TshkesioBaToO — 3TO NMPUJIOXKEHKE, KOTOPOE NMOMOraeT 3KOHOMUTb. MM0JIb30BaTENN YKA3bIBAOT, CKOJIbKO
[EeHer y HUX eCTb 1 Ha KaKOl CPOK OHU XOTAT UX PACTSHYTb. MNpunoxxeHne paccymTbiBaeT B0OXeT n
CYMMY Ha [OeHb.

B nepBoii Bepcum BoaxXeT U cyMMa Ha AeHb OblIN 4acTAMU OHOM CYLWHOCTM — BloaxxeTa. 3To
CUJIbHO YCJIOXKHS10 PacyéThbl U YBEIMYNBaAJO0 06bEM 06paboTYNKOB MOJIb30BATENIbCKUX COOLITUIA.


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

Mo NpuHUMNY € AMHCTBEHHOW OTBETCTBEHHOCTM paboTa C CyMMOW Ha AeHb U € 0bwmM 6100>KeTOM Ha
BEeCb NMepuog — pasHble 3aayn. MpuynHa N3MeHeHNss CyMMbl Ha AeHb — BBOJA TPaThl; MPMUYUHA
M3MeHeHuns boaxxeTa — N3MeHeHne HacTpoek BroaxeTa.

B 06HOBNEHHOW Bepcum 6104XKeT U CyMMa Ha AeHb CTasn OTAENbHbIMU CYLLHOCTSIMU, KOTOpbIe
obLatoTca apyr ¢ Apyrom yepes coobLieHnst 1 KOMaHAbl.

2TO MO3BOJINIO:

e YMEHbLUNTb KOJINYECTBO 3[XK-KEeNCOoB Npu pacHéTax CyMM;
o cAenaTb oblleHne Mexxay CyLHocTaMM Bosiee Npo3payHbIM;
e pa3fennTb OTBETCTBEHHOCTb 3a 06paboTKy TpaT u HacTpoek.

LLIaGs10HbI NPOEKTUPOBAHUA U NPUEMBLI pedaKTOpPUHra

CobnofaTb NPUHLMN e4UHCTBEHHON OTBETCTBEHHOCTY MO3BOSAOT HECKOJLKO LWabnoHoB
NPOeKTUPOBaHMA N NPUEMOB pedaKTOPUHTa.

BoipeneHue kKnacca

BhifienieHune knacca — NPUEmM pedakToprHra, Npy KOTOPOM 13 6OJIbLLONO KJlacca C MHOXKECTBOM

cnabo-cBA3aHHbIX NO CMbIC/Ty NONIeN N MeTOA0B, BbiAENAETCA OANH NN HECKOJIbKO KJ1aCCOB.

CMbIcn npuéma B TOM, 4TOObl AIBHO BbIAENINTbL Ha3HavYeHNe Kacca. aeanbHbllh pesyibTaT —
MOJIy4NTb KacC, KOTOPbIA MOXXHO ONMCaTb O4HON hpa3on Uan gake O4HUM CJI0BOM.

B npumepe HMXe 0o peakToOpUHra Mbl UMeeM KJlacC Person , KOTOprVI COAEPXUT NNOrnNKy

npeobpaszoBaHnsa TenedoHHOro HoMmepa. MNMocne — 3Ta PYHKLUNOHAIBHOCTb BbIHECEHA B KJlacC
PhoneNumber .

// Do pebaxkTopuHTa:

class Person {
name: string
phone: string

oficeCode: string

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

phoneNumberOf () : string {
return "${this.phone} mo6. ${this.oficeCode}"

// Tocme:

interface IPhoneNumber {

phone: string


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

oficeCode: string

valueOf () : string

class PhoneNumber implements IPhoneNumber {
phone: string

oficeCode: string

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

valueOf () : string {
return "${this.phone} mo6. ${this.oficeCode}"’

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 TOJIbKO C AaHHbLIMY MOJIb30BaTENA, @ 3aaada npeobpasosaHus

HOMepa OesiernpyeTcd sKk3eMrjisapy KnacCa PhoneNumber Yepe3 3aBUCUMMOCTb B KOHCTPYKTOpeE.

dacap

Pacan — wabnoH NPOEKTNPOBaHNSA, MPY KOTOPOM C/I0XHasA JIOrMKa CKpbIBaeTCs 3a BbI30BOM Honee
npoctoro API.

dacapn obecneynBaeT npocrtoe obLLeHMEe CO CNIOXKHOM HYaCTblo CUCTEMBbI, 6epﬂ OTBETCTBEHHOCTb 3a
HaCTpOVIKy 1 BbI30B Creumpuyecknx MeTogoB KOHKPETHbIX 06bEKTOB Ha cebs.

OAOUH N3 MVMHYCOB hacafa B TOM, YTO OH MOXET NMpPeBpaTUTbLCS B HOXKECTBEHHbIN 06BHEKT.

B npumepe HMXe Mbl BLIHOCUM MHULIMANN3ALINI0 U HAaCTPOMKM KJTACCOB Square W Circle B (hacan
ShapeFacade . [10C/ie 3TOr0 Mbl MOXXEM BbI3blBaTb METOLl .areaOf (pacafla M NoJsiyvyaTb MnJolaab

ntoboi hurypsbl, KoTopas NoAroToBsieHa BHYTpy acana.

class Square extends Figure {

length: number


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

constructor (length: number) {

this.length = length

areaOf () : number {

return this.length ** 2

class Circle extends Figure {

radius: number

constructor (radius: number) {

this.radius = radius

areaOf () : number {

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

// TpumeHeHue «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 0O

Mpokcu

MNpokcy — WwabnoH NPOEKTUPOBaHNS, MPU KOTOPOM 06LLEeHNEe C KakKMM-TO 06 bEKTOM KOHTPOJIMpYeT
npyroin o6bekT-3amecTuTeNb (Mpokcn). OH NO3BONSET PacLUMPATb PYHKLNOHAIbHOCTb
CYLLECTBYIOLIUX KJTACCOB, HE MEHSAS UX.

B npumepe Mbl UCMosb3yeM MPOKCU LoggedRequest , 4TObbI HE npuMewnBaTb JIOrMpoBaHmMe B Knacc,

KOTOpPbLIV peannsyeT 3anpockl K CEpBePY RequestClient .


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

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 {

client: RequestClient

constructor (client: RequestClient) {

this.client = client

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

return await this.client.request (url)

MaTepuansl K pasgeny

« BblgeneHue kjaacca

. [NpuMep nCNosb30BaHUA BbiAeNeHUs Kaacca
« Qacan

« [pumMep ncnoab3oBaHua hacana

o Peanusauwna dpacana Ha TypeScript

« BoXecTBeHHbI 06 beKT

« [pokcu
o [pumMep MCcnosab30BaHUA NMPOKCK

« Peanusauus npokcu Ha TypeScript

AHTMﬂa'I'I'eprI N 3anaxm
CyLLeCcTBYIOT 1 aHTUMATTEPHbI, KOTOPbIE UM CaMU HapyLlaloT SRP, WK yCNOXHAIOT ciefoBaHue

npuHUMUNY.

Bo>xecTBeHHbIN 00 beKT

Bo)XxecTBEHHbI 06bEKT — 3TO CYLLHOCTb, KOTOPas OTBEYAET 3a C/IULLKOM MHOIO.

Mpobnema Taknx 06BHEKTOB B TOM, YTO BHYTPU HUX CKaMJMBaeTCs HeornpaBaaHHoO Hosbluoe
KOJINY4eCTBO AaHHbIX. CO BpeMeHeM MOXKeT CIYYUTLCS, YTO HUKaKoe AeilcTBue Henb3sa byneTt coenaTb
6e3 yvyacTunsa 60>xecTBeHHOro obbekTa.


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#-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#-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

DT0 3aTpyAHSET peakTOPUHI, TECTUPOBAHUE 1 BHECEHUNE N30/IMPOBAHHbIX N3MEHEHU B KOL,.

CMHINTOH

CUHINTOH — 3TO NaTTEPH, NP KOTOPOM B MPUJIOXKEHUN CYLLLECTBYET TOJIbKO OAMH 3K3EMIMJIAP KaKoro-
T0 Knacca. CyLecTBYOLWNA CUHIITOH rapaHTUPYeT, YTO BCe HOBble CO3AaHHble 06bekThl ByayT
CCbINIaTbCS Ha Hero.

C To4YKM 3peHunsa SRP 3To cMelleHne 0TBETCTBEHHOCTEN. NOTOMY YTO CUHIFITOH HE TOJIbKO BbIMOJIHAET
CBOI OCHOBHY0 (DYHKLIMIO, HO eLLé 1 MPOBEPSET, HE CYLLECTBYET JIN y>Ke CO3[aHHbIX 3K3eMMJISIPOB.

Mpobnem y 3Toro NnaTrepHa HECKOJIbKO:

« OH rnobaneH — Korga HapyLlaeTCs UHKaNCYALMS COCTOSHWSA, NMOBbILLIAETCS BEPOSTHOCTb
HenpeackasyeMbIX HeXeslaTesbHbIX U3MEHEHN;

e U3NIMLUHE UMMNJINLNTEH — TPYJAHO 3apaHee NMoHATb, Kak ceba noBeféT 06beKT B KaKON-TO
cUTyauuu;

e TPYLHO TecTupyeTcs — rnobanbHbih 06bEKT XpaHMUT 60JbLLIOE KOJIMYECTBO AAHHbBIX N MOXKET
HaXoANTbLCS B HOJIbLIOM KOSIMYECTBE Pa3/INYHbLIX COCTOSHUIA, U3-3a YEro MoayJbHble TECTbI
MOryT MOKa3blBaTb HeMNpeAckasyemble pesysibTaThbl.

CMeLueHUe apXUTEKTYPHbIX CJIOEB

NaTtTepH Model-View-Controller, MVC noapa3ymMeBaeT Tpu CyLLHOCTU: MOAeNb, NpeAcTaB/iIeHne n

KOHTpoJinep. Moaenb oTBEYaEeT 3a XpaHeHNe AaHHbIX; NpeAcTaB/ieHne — 3a Ux otobparkeHune;
KOHTpoJinep — 3a npeobpa3oBaHne n obpaboTky.

CmMmelleHune cnoés — 370 HenpaBuabHOE pacnpenesieHne nianm pa3dmMmasbiBaHne OTBETCTBEHHOCTEN
Mexnay cnodamu. OHO MOoXeT npunBoaONTb:

¢ K pa3pacCTaHWo KOHTPOJI1ePa, YTO AeJlaeT ero Koa TpyaHbIM ON1A4 NMOHUMaHUA;
e MOABJEHUIO IOTUKWN BHYTPW MOAeNIN, 4TO 3aTpyAHAET nepencnosib3oBaHne Mmoaesin.

MaTepuansl K pasgeny

« 3 cnocoba HapywunTb SRP
« BO)XeCTBEHHbI 06bEKT

« God object. AHann3 C/I0XKHbIX MPOEKTOB
e CUHINTOH

« MNaTtTepH MVC
. Why to avoid fat controllers

OrpaHuquuﬂ M NnoaBOAOHbLIe KAMHM
Y Ka)kgoro npuvHUKMNa ecTb orpaHnyeHns n obnacte NnpuMmeHeHus. Ons SRP xapakTepHbl cnegyowimne

OorpaHn4YeHna n noasoaHble KaMHW.

Cnenoe cnepoBaHue onacHo

Cnenoe cfiefoBaHne NpUHUMNY (HanpuMep, NpeXxaeBpeMeHHas onTUMU3aLLns) MOXKET C03AaTb
NMWHKe abCcTpakuum 1 caenaTb NporpaMMy YpesMepHo CoXXHoN. Mcnonb3oBaTe SRP cTouT Toraa,
KOora BHOCMTb M3MEHEHMS B KJlacC, HapyLUatloWmii ero, CTaHOBUTCSI LOPOTO.

TPYAHOCTb HAa4aJIbHOIO NPOEKTUPOBaHUA


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://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/

BblLe/IMTb 30Hbl OTBETCTBEHHOCTU CYLLLHOCTEN NpY NepBMYHOM NMPOEKTUPOBaHMM MHOrAa 6biBaeT
TpyZAHO. B3anmMonencTemne cyuHocTen MoXXeT BbiTb HEOYEBUAHBLIM, 13-3a HYero NPoeKTUPOBLLMKAM
MOXET 6bITb TPYAHO ONPenenTbCA C METOAAMM KIACcCOB. B 3TOM ciyyae MOryT MoOMoYb
NPOTOTUNNPOBAHNE U AMArpaMMHOE MOLENNPOBaHME:

« Unified Modeling Language, UML;

. Data flow diagram, DFD;

« Entity relationship diagram, ERD;

« MeTononoruna mogenvposaHus IDEF.

Pa3spaboTka yepe3 TeCTupoBaHMe — He NaHaues, a UHCTPYMEHT

CymTaeTcs, 4To pa3paboTka 4yepe3 TecTmpoBaHue (Test driven development, TDD) MOXXeT NOMOYb
BbIAENNTb B KJaccax HeobxoanMble MeToAbl, HO 3TO TOXe noMoraeT He Bcerga. TDD onpenenénHo
rMoKa3bIiBaeT, KakuM byneT BuaeTb Hawe APl nonb3oBaTesb, HO OH He BCerga noMoraeT BblAenTb
30Hbl OTBETCTBEHHOCTU MOAYJIEN.

MaTepuansl K pasgeny

o YHUMDULIMPOBAHHLIN S3blK MoAenMpoBaHus, UML
o JlmarpamMmbl NOTOKOB AaHHbIX, DFD

« Entity-relationship monesnb

« MeTononorusa moaeanpoBaHus, IDEF
. Pa3paboTka Yyepe3 TecTtupoBaHue, TDD

« TDD Ha npumepe


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/

OCP

BBeneHue

MpoeKTupysa CUCTEMY, Mbl 3aHUMAEMCH MOLESIMPOBAHNEM, @ 3HAYUT pellaeM MHXXEHEPHYIO 3aaady.
Mbl CTpOUM rmnoTesy O TOM, KaKOBbl OTHOLLEHUA MeXAYy CYLHOCTAMN B 3TON cncTeme.

OnHako busHec-TpeboBaHUA HE BeYHbl, OHU MOTyYT (1M ByayT) MeHSATbCA. XOpOLLO CMPOEKTUPOBaHHas
cucTema cnocobHa NnepexxnTb 3TN U3MEHEeHUs, 0TpasnTb ux B cebe n NpoaoIXNTb
PYHKLNOHNPOBATD.

OCHOBHas NpuYMHa, N0 KOTOPOW BHOCUTb U3MeHeHUsl BblBaeT TPyAHO NN AOPOro — Koraa
HeboNbLIOe N3MEHEHME B OAHON YaCTU CUCTEMbI Bbl3bIBAET JIABUHY U3MEHEHUI B APYrUX YacTsX.
Fpy60 1 yTpupoBaHoO: ec/n B NporpamMme Ans U3MeHeHUs LBeTa KHOMKW Hago nonpasnTb 15
MoAynei, Takas CMCTEMa CNPOEKTMPOBaHa MJoxo.

n PUHUMN OTKPbITOCTU-3aKPbITOCTHU

NpUHLMO OTKPLITOCTU-3aKpbITOCTY (Open-Closed Principle, OCP) noMoraeT UCKI04YMUTb TaKyto
npobaemy. CornacHo emy MOAYyAN AOJKHbI 6bITb OTKPbIThI A8 PacLUMPEHUs, HO 3aKpbIThbl 415

N3MeHeHus.

MpocTbIMK CIOBAMU — MOAYJ/IM HAZ0 NMPOEKTUPOBATb TakK, 4TObbl NX TpeboBasloCb MEHSATL Kak MOXHO
pexke, a pacnpaTb YHKLMOHANIBHOCTb MOXHO 6bIJI0 C MOMOLLBIO CO34aHUS HOBbIX CYLLHOCTEN 1
KOMMO3ULNN NX CO CTapbIMU.

OCHOBHa#d uenb NpuUHUMNA — NOMoYb pa3paboTaTb MPOEKT, YCTONYMBLIA K U3MEHEHMWAM, CPOK XXU3HU
KOTOPbIX MPEBbILLIAET CPOK CYLLECTBOBAHWS NEPBO BEPCUMN MPOEKTA.

Mopaynu, koTopble yaosnetTsopsioT OCP:

o OTKPbITbI A4J151 PACLUMPEHNS — NX (DYHKLUNOHANBHOCTb MOXKET ObiTh AOMOJIHEHA C MOMOLLbIO
APpYrux Moaysnei, ecnm usMeHaTca TpeboBaHus;

o 3aKPbITbl 4151 USMEHEHUSI — pacLUMpeHne yHKLUMOHANbLHOCTU MOAY S HE AOJIKHO NPUBOAUTD
K U3MEHEHWSIM B MOAYJISIX, KOTOPbIE €ro NCMOJb3YIOT.

KOHE‘-IHO, BCerfa eCtb N3aMmeHeHnsa, KOTopble HEBO3MOXXHO BHECTU, HE N3MEHNB KO KakKoro-To Mmoayns
— HUKaKasa cncteMa He MOXXeT BbiTb 3akpbiTa Ha 100%. Mo3ToMy NpK NPOEKTUPOBAHUM Ba)KeH
cTpaTernyecknin noagxon. Heobxoammo onpenennTb, OT KaKMX UMEHHO U3MEHEHUN N KaKne UMEHHO
MOAYJ/IN Bbl XOTUTE 3aKpblTb. ITO pelleHne cienyeT NPpUHUMaTb ONMPAACh Ha OMbIT, @ TakXXe 3HaHUS
npeameTHon obnacTu n nonb3oBaTesien CUCTEMBI.

HapylueHve NpuHumMna oTKPbITOCTU-3aKPbITOCTU NPUBOAUT K CUTYaLMAM, KOr4a U3MEHeHVe B O4HOM
MoAye BbIHY)XAAeT MEeHATb APYrue, CBA3aHHbIe C HAM. DTO B CBOIO OYepeb HapyLllaeT NpUHLMUN

e0UHON 0TBETCTBEHHOCTU, SRP, NOTOMY 4TO BeCb KOA, KOTOPbLIA MEHSAETCS MO KaKoW-TO O4HON
npuyunHe, gosxeH 6biTb cobpaH B 0AHOM Moayne. (PasHble MOAYM — pa3Hble NPUYUHbI ANS

N3MeHeHMs.)

Ha npumepe

Ha cxeme HMXXe 06beKT Client HenocpeaCcTBeHHO CBA3aH C 06beKkToM server . Ecnm Ham BOPYr
noHagobuTtcs, 4Tobbl Client Mor pa6OTaTb C pa3HbIMA obbekTaMm Server , HaMm I'IpVI,EI,éTCﬂ

NMOMeHATb ero Koa.


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

Y106kl pewnTb 3Ty Nnpobnemy, HeobxoAMMO CBSA3bIBaTb 06BEKTLI HE HaNPAMYIO, a Yepe3 abcTpakunu.
Ecnu Bce 06beKTbl Server peann3yloT MHTEpP(MENC Abstract Server , TO HaM y>Xe He NMpuaéTtca

MeHATb Ko obbekTa Client [A15 3aMeHbl OQ4HOr0 06beKTa Server Ha APYrom.

B Kope

Ecnv nonpo6oBaTh BbIpa3nTb 3TOT NMPUHLMUM B KOLE, TO CaMblM NPOCTbIM NpMepoM ByeT 3aMeHa
MHO>XECTBEHHbIX MPOBEPOK Ha MPUHAANEXHOCTb K TUMY Ha abcTpakuuio.

Hanpumep, Mbl NnuLwem cepBuC paccbiiky coobueHnin. OH NpUHMMaeT TEeKCT, KOTOPbIA Hafo BbICNaTh,
1 cepBuc ctopoHHero APl onsa otnpaskyn CMC, nywen nam 3neKTPOHHbIX nuceMm. Mnoxo
CNPOEKTMPOBAHHbLIN CePBUC MOT Obl BbIFNSAETh TakK:

class SmsSender {

sendSms (message: MessageText) { /* ... */ }

class PushSender {

sendPush (message: MessageText) { /* ... */ }

class EmailSender {

sendEmail (message: MessageText) { /* ... */ }

class Notifier {

constructor (private api: SmsSender | PushSender | EmailSender) {}

notify(): void {

const message = 'Some user notification';

if (this.api instanceof SmsSender) ({
this.api.sendSms (message)

} else if (this.api instanceof PushSender) ({
this.api.sendPush (message)

} else if (this.api instanceof EmailSender) ({

this.api.sendEmail (message)

Mpobnema 3TOro KOA4a B TOM, 4TO Npu gobaBsieHM HOBOIro Tuna CTOpoHHero APl — ronybuHom noyTsl
— HaM NPUAETCA MEHATL YK€ CYLLECTBYIOLWMNIA KOL.

// ...lpenuboyume KJACCH.
// IoGaBumy HOBEII TUI CTOPOHHero API:

class DoveSender {

sendDove (message: MessageText) { /* ... */ }



class Notifier {

constructor (private api: SmsSender | PushSender | EmailSender | DoveSender) {}

notify(): void {

const message = 'Some user notification';

if (this.api instanceof SmsSender) {
this.api.sendSms (message)
} else if (this.api instanceof PushSender) ({
this.api.sendPush (message)
} else if (this.api instanceof EmailSender) ({
this.api.sendEmail (message)
} else if (this.api instanceof DoveSender) { // HocienHue 3 CTPOUKU —
this.api.sendDove (message) // ...3TO HOBEIM KO,

} // ...KOTOPEI NPHUIIJIOCHE HOBABUTH.

BmMecTo 3TOro
OCP e npepnaraeT He NPOBepPATb KOHKPETHbIE TUMbl, @ UCNOJIb30BaTb abcTpakuuio, KoTopas
MO3BOJINT HE MEHATb KO Kjlacca Notifier . [ 3TOr0 Mbl CO34aANM NHTEP(ENC Sender , KOTOPbIN

6ynyT P€easin30BbIBaTb K/NAaCCbl SmsSender , PushSender W EmailSender :

// VinTepbderic Oymer abcTpakumer, KOTOpas ONMUCHBAET KOHTPAKT,

// 1O KOTOPOMY HOOJIKHH pPafoTaTh KJIACCH, peaJmMs3yolui 3TOT MHTepderic:

interface Sender {

sendMessage (message: MessageText): void

class SmsSender implements Sender {
sendMessage (message: MessageText) {

/* To, uTO paHbume OBJIO BHYTPpM MeToma ~sendSms . */

class PushSender implements Sender {
sendMessage (message: MessageText) {

/* To, 4uTO paHblle OBUIO BHyTpuM MeToma  sendPush’ . */

class EmailSender implements Sender {
sendMessage (message: MessageText) {

/* To, 4uTO paHbWle OBUIO BHYTpM MeToma sendEmail’. */

Torpa Knaccy Notifier MepecTaHeT 6biTb HY>XHO NMPOBEPSATb KOHKPETHbIA TUM, U OH CMOXKET

MOJIOXKNTBLCSA Ha KOHTPAKT, ONMMWCaHHbIA B MHTepdelice:



class Notifier {

constructor (private api: Sender) ({}

notify(): void {
const message = 'Some user notification';

this.api.sendMessage (message) ;

B pe3ynbTaTe

Tenepb npu gobasiieHuy ronybNHOM NOYThI, HAM y>Xe He noTpebyeTcss MEHATbL KO Kiacca Notifier ,

3aBUCSLLErO OT UHTepdenca Sender :

class DoveSender implements Sender {
sendMessage (message: MessageText) {

/* To, 4uTO paHblle OBUIO BHYyTpuM MeToma ~ sendDove . */

// Kom wnacca " Notifier' ocranercs TeMm xe.

Takum 06pa30M,BBOﬂﬂ aneKBaTHyK)a6CTpaKumw Mbl «pacuennfgeMm» moaysn. Mel 4enmm 30Hbl
OTBETCTBEHHOCTU MeXAYy pPa3HbIMU HYaCTAMU NPUJTOXKEHUNA N YMeHbLUaeM KOJINYeCTBO KoAa, KOTOprI7I
HY>XHO U3MEHATb Npn nobasneHnn HoBom PYHKLMOHANIBHOCTM.

KopoTko

MprHUMN OTKPbITOCTU-3aKPbITOCTA:

- 3acCTaBiseT NPOEKTUPOBaTb MOAYN Tak, YTOObI OHW fenasn TOJIbKO OfHY BeLlb U feflann eé
XOpOLLUO;

« noby>xxaaeT CBA3bIBaTb CYLLHOCTY Yepes abcTpakumm (a He peasnn3auno) Tam, rae MoryT
noMeHsTbCcs GusHec-TpeboBaHMs;

. obpallaeT BHUMaHMe NPOEKTMPOBLLMKOB Ha MeCTa CTblKa U B3aUMOAeNCTBME CYLLHOCTEN;

« MO3BOJISIET COKPATUTb KOJIMYECTBO KOJa, KOTOPbI HEO6X0ANMMO MEHSTh MPU N3MEHEHMN
6nsHec-TpeboBaHu;

« [eflaeT BHeCeHne u3MeHeHun 6e3onacHbIM U OTHOCUTENBHO AELUEBbIM.

MaTepuansbl K pasgeny

o [pUHLMN OTKPBLITOCTU-3aKPLITOCTH

« Open-closed principle, Duke computer science

« Clarifying_my use of the open/closed principle, Eric Elliott
o Hay4Hbin MeTon

o OCHOBbI TEOPUN pELLIEHUs N306peTaTenbCKMX 3aaa4

B npeasnbHOM Mupe

B ngeanbHOM Mumpe npu naMmeHeHun brusHec-TpeboBaHNN KOO MOAYJIe MEHATbL He MPUXOANTCA, a ANS
peannsaunm HoBbix TpeboBaHWI OCTAaTOYHO [0OABUTbL HOBYIO CYLLLHOCTb.


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

HapyweHnue OCP n KOHKpeTukKa

Kntoy kK noHnMaHunto OCP — npumeHeHne abcTpakumi B MECTax CTbika Moy /1evi. PacCMoOTpuM
npumep: TpebyeTca HanmucaTb NporpaMMy, Kotopast byaeT cymTaTb niowanmn puryp Ha skpaHe.

[lonycTuMm, y Hac ecTb KJIacC NPsIMOYrofibHUKa Rectangle :

class Rectangle {
width: number

height: number

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

Cnenysa SRP noncyéT nnowanm scex uryp Mbl BbIHECEM B OTAEJ/IbHbIN KJlAaCC AreaCalculator .

BHayvane Hanuwem ero, He cnefys NPUHLKMY OTKPbITOCTU-3aKPbITOCTU:

class AreaCalculator {

shapes: Rectangle[]

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, 4TO ecnv NpUAETcs fo06aBUTL HOBYIO UTypy, HAaNpPUMep, KPyr, TO AN1S NPaBUSIbHOM
paboTbl, Heo6xoaMMo ByaeT U3MEHUTL U KOJ KNacca AreaCalculator .

class Circle {

radius: number

constructor (radius: number) {

this.radius = radius

class AreaCalculator {
// 1. NpUXOOMUTCS MEHSTb TUII:

shapes: [Rectangle|Circle]

constructor (shapes: [Rectangle|Circle]) {



this.shapes = shapes

totalAreaOf () : number {
return this.shapes.reduce((tally: number, shape: Rectangle \ Circle) => {
// 2. TIpUXOOUTCS NPOBEPSATL, KAKOM THUI,
// YTOOH NPMMEHMUTL [PABUIILHEIL PACUYET:
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

b, 0)

N nopnobHble n3aMeHeHUs NpuUAETCS NPOBOAUTL A1 KaK40W HOBOM Urypbl.

OCHOBHOW MHAUKATOP NpobaeMbl C MPUHLMMOM OTKPbLITOCTM-3aKPbLITOCTM — MOSIBAIEHNE MPOBEPKM Ha
instanceof . EC/IM BHYTPU KOAa MOLYJiS NPOBEPSETCS peann3aums, 3Ha4YUT MOAYb XKECTKO

npmBdA3saH K opyromy, 1 UaMeHeHnA B Tpe6OBaHVIﬂX 3aCTaBAT MEHATb KO4 3TOro Moayns.

MpuMmeHeHue OCP u abcTpakuumn

YT106bI NCNPaBUTL CUTYaLUIO, CBSXKEM MOAYy/IN Yepe3 abcTpakumio. Co3gaamm nHTepdenc
AreaCalculatable , KOTOpbI/ ByfeT onncbiBaTb NoBeaeHue noboi purypsl B CUCTEMe, MJIoLWaab

KOTOPOM MOXXHO MOCYNTaThb.

interface AreaCalculatable {

areaOf () : number

DTO MO CYyTW OrpaHNyeHne Ha NoBeLeHne CyLHOCTEeNn BHYTPM CUCTEMbl — rMnoTe3a TOro, Kak OHU
Opyr C ApPYroM B3aMOAENCTBYIOT. B LLesioM toan nJjioxo yMeT NPOrHO3MPOBaTh U NpencKasbiBaTb.
M XOTA ONbITHLIA NPOEKTUPOBLLNK, UMEst LOCTAaTOYHO 3HAHWIA O MPOEKTUPYEMOI CUCTEME, MOXKET
caenaTb xopowlee npeanosioxxeHne, OCP BCE e npeasaraet MeToaunky Just-in-time design. OHa
npeanosiaraeT BHeCEHNE U3MEHEHUI 1 fo6aB/IeHNEe CYLLIHOCTEN No Mepe HeobXoANMMOCTHU, HO He

paHbLUe.

BepHémca k npumepy. Ceit4ac KNacchl (Uryp NoAYMHSAIOTCS HOBOMY OFPaHUYEHNIO U peannsyioT
MHTepdenc AreaCalculatable :

// 1. YkasmBaeMm, 4YTO KJIaCC peanms3yeT MHTepdeiic,

// 9TO 3apgacT OT'paHMUYEeHMEe Ha MeTOIel KJjlacca:

class Rectangle implements AreaCalculatable {
width: number

height: number


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

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

// 2. Bes »TOro MeToma KJIaCC CUMTAEeTCs He T'OTOBEIM,

// OH X€ IMO3BOJMUT abCTparuMpoBaTLCS OT peanmM3aluM KOHKPETHOM QUIYPEH:

areaOf () : number ({

return this.width * this.height

// Te Xe M3MeHeHMSA MNPOBOAMM IJig KpyTra:

class Circle implements AreaCalculatable {

radius: number

constructor (radius: number) {

this.radius = radius

areaOf () : number ({

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

Tenepb, KOrga y K1acCoB eCTb OrpaHUYeHNS 1 NpaBuia, Mbl MOXKEM NPUMEHUTb abcTpakumio, 4Tobbl
npmnedA3aTb UX K AreaCalculator

class AreaCalculator {
// 1. Temepb Tun abCTPaKTHEIL,
// MBI MOXEM YKa3HBaThb KakKue YTOOHO OUIYPE
// nIpM yCJIOBMM, UYTO OHM peanusyioT ~AreaCalculatable’:

shapes: AreaCalculatable[]

constructor (shapes: AreaCalculatable[]) {

this.shapes = shapes

totalAreaOf () : number {
return this.shapes.reduce ((tally: number, shape: AreaCalculatable) => {
// 2. Huxakmx NPOBEPOK Ha KJIACCH, TOJbLKO BH3OB areaOf’ .
// Ecir maxe Mbl ODOOaBMM TpPeyIOJIbHUK,
// HaM He NPMOETCS MEHSTb KOJI KaJIbKyJIsaTopa:
return tally += shape.areaOf ()
o 0)



MaTepuansl K pasgeny

« Open-closed principle, Duke CS, PDF

« A simple example of the Open/Closed Principle
« Understanding SOLID: Open Closed Principle

« The OCP and what hides behind it

« Just-in-time design

B peasibHOM XXU3HM

MPUYHLMN OTKPLITOCTM-3aKPbITOCTU NO6Y>XXAAET UCCNIEe0BaTh OTHOLLEHUS MEXAY CYLLHOCTAMU A0
TOro, Kak Bbl HAYHETE NUCaTb KOA. DTO MOMOraeT BbiSIBNIATL OLUMOKM MPOEKTUPOBAHNS HA PAHHUX
3Tanax.

Kpome 3Toro OCP nomoraeT oTBA3aTb MOAYN APYTr OT Apyra. 3TO MUHUMN3NPYET KOM4eCcTBO
MOAyJieN, KOTopble Hafo 06HOBUTL, NPY N3MeHeHUn TpeboBaHUA.

NHbekuus 3aBUCMMOCTEN U TeCTupoBaHue

Mpwn TecTupoBaHUN MoAyJein, KOTOpble 3aBUCAT OT APYrux Moaynewn, pa3paboTymkm MoryT
CTOJIKHYTbCSA € Npobnemon, Korga HeobxoAnMMO Co3aaThb IKIEMMIAPHLI Ka)KA0W N3 3aBUCMMOCTEN.

Ecnv Mmoaynb 3aBUCUT OT KOHKPETHOW peanu3aunmn apyroro, paspabotynkam npuaércs UMMTUPOBaTb
KOHKPETHYI0 peasinzaumio 3aBMCUMOCTU. [lonyCTUM, eCTb KJ1IacC, KOTOPbIA paboTaeT ¢ XpaHUImLeM:

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

YT106bI NpOTECTMPOBATL METOL get , HEOBXOANMO CO3AaTb rNobasbHbIN MOK-06BEKT localStorage .

Takne 06beKTbl U MepeMeHHble NpU TECTUPOBAHUM MOTFYT NPUBECTU K HEMpPaBUIbHOM paboTe
cocefHMx TecToB. (Hanpumep, ecnm KTo-To 3abbln cOPOCUTL localStorage MNOC/AE MCMOJIb30OBaHUS.)

Ecnn »xe Mbl MPUBSIXKEM 3aBUCUMOCTb HE Yepes KOHKPEeTHbIN 06BbeKT, a Yepes nHTepdenc, To
MoJsly4MM BO3MOXKHOCTb MOAMEHSATb 3aBUCMMOCTY Ha NIeTY. DTOT NaTTEPH Ha3blBaeTCA UHbEKLMA
3aBucumocTen (Dependency injection, DI).

interface Storage {

getItem(key: string): any

interface StorageDependencies {

storage: Storage

class StorageService {

storage: Storage

// YkaseBaeM, Kakue 3aBUCHMMOCTU CJIeOyeT MUCIOJIb30BAaTh.


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/
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://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

// JSON TOXe MOXHO BHEIPUTL NONOOHEIM OBpPaszoM,

// HO Oya NpOCTOTH npuMmepa ©6epéM B pacuér Tosbko ~localStorage’ :

constructor ({ storage = localStorage }: StorageDependencies) {

this.storage = storage

get (key: string): any {
// Vcrnojib3yeM B3aBUCHMMOCTL uepes mHTepdenc:

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

Tenepb Npu TECTUPOBAHUN Mbl MOXKEM YKa3aTb MOK-00bEKT ANl Storage JIOKaJibHO. [1py 3TOM HaMm
He noTpebyeTca amynmpoBaTb paboTy 06bekTa localStorage MOJIHOCTbIO. HamM AOCTaTOYHO

onncaTb MeTod getItem , paboTy KOTOPOro Mbl U MPoBepuM. Hanpumep, ncnonb3ys Jest:

describe ('when called with a specific key', () => {
it ('should return the specified value', () => {
const mock: Storage = {

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

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

Ecnn Ham Ba)kHO NMPOBEPUTb, BbI3BAJICA I MPaBUbHbLIA MeTon y 3aBucumocTu, DI cHoBa caenaeT
pelueHne 3afa4v npoLle:

describe ('when called with a specific key', () => {
it ('should call a specified method of the dependency object', () => {
const mock: Storage = {

getItem: jest.fn()

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

service.get ('test key')

expect (mock.getItem) .toHaveBeenCalled ()
1)

Takon noaxop ynobeH npu paspaboTke Yyepes TectuposaHue (TDD). OH no3BonseT npogymaTh API
MOAYNA 3apaHee 1 NpoAayMaTb OpraHu3auunto 3aBUCMMOCTEN MOAYNEN Apyr OT Apyra.

NHbekuua 3aBUCMMOCTEN U pacluMpeHue (pyHKLUOHANBHOCTHU


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

Tenepb npeacTtaByM, 4TO B MPUIOXKEHUN MOABNAIOTCA ABa MeCTa, rae NCnosib3yTCAa pa3Hble
XpaHunauua: localStorage B OOHOM U verySophisticatedStorage B APYroMm.

Ecniv Haw Knacc 3aBucen HanpsiMyto OT localStorage , Y Hac npobaemsbl. Mpu gobaBneHUn HOBOro

XpaHuuwa, HaMm NpuAaéTcs NPoBepPsThb, C KAKUM U3 XPaHWIULL, Mbl UMeeM Aeno. A ecnm APl xpaHununuy
CWJIbHO OT/INYAETCS, TO KOL MeTofa get CWJbHO Pa3pacTETCH M3-3a NMPOBEPOK M a4anTepos.

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 Opyromn CTOpPOHbI, €C/IN Mbl 3aBUCUM OT UHTepdenca, To MeTOA get W KOHCTPYKTOP Kiacca
StorageService He M3MeHATCA. Pa3dHoe APl xpaHuauw mMbl npuBeféM K 0OHOMY BUAY Yepe3

ajanTepsbl (OTAENbHbIE HOBbIE CYLLLHOCTK), KOTOpble ByayT peann3oBbiBaTb MHTEP(dENC Storage .

interface Storage {

getItem(key: string): any

// HobBamnseM apmanTep nja verySophisticatedStorage’;
// oH BymneT peanM30BHBATH MHTepderic " Storage’,

// mo®TOoMy ero MOXHO OymeT nepemaTh KaK B3aBMUCMMOCTB njisa ~ StorageService' :
class SophisticatedStorageAdapter implements Storage {

getItem(key: string): any {
return verySophisticatedStorage.getByKey (key)

// To xe mma " localStorage’ :
class LocalStorageAdapter implements Storage {

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

// Kom kjacca ' StorageService' He meHseTcs!


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)

class StorageService {

storage: Storage

constructor ({ storage = localStorage }: StorageDependencies) {

this.storage = storage

get (key: string): any {
// Bcs peanmusalms METONOB OOOMX XPAaHWIIMI CKPHITA 3a alalTepaMmm:

return this.storage.getItem(key)

// PaBboTaeT KaK CO CTAPLHM XPaHUJIMIIEM :

const storageServiceWithLocalStorage = new StorageService ({

storage: new LocalStorageAdapter ()

})
// ...Tak M C HOBEIM:
const storageServiceWithSophisticatedStorage = new StorageService ({

storage: new SophisticatedStorageAdapter ()
1)

Takum 06pa3oM HoBble BM3HeC-TpeboBaHNSA HE 3aTPOHYT KO, Y>XKe CO34aHHOro Moayns
StorageService , a 6y,uyT BHeJpeHbl Yepe3 co3aaHne HOBbIX CyLLI,HOCTeI7I.

MaTepuansbl K pasgeny

o MHbeKLNs 3aBUCUMOCTEN

* MoK-06beKT
« Pa3paboTka Yyepes TecTupoBaHune

. Apantep, wabnaoH
. Jest

LLIaG/1OHbI NPOEKTUPOBAHUA U NPUEMBbI pehaKTOpPUHra

CobnofaTh NPUHLMIM OTKPLITOCTU-3aKPLITOCTY MOMOraloT HECKOJ/IbKO LWAab/I0HOB MPOEKTUPOBaHUA U
NpPUEmMoB pedakTopuHra.

AbcTpakTHana pabpuka

®abpurka — 3TO CYLLHOCTb, KOTOpas CO34aéT Apyrve CyLHOCTU Mo 3a4aHHbLIM NpaBufiaM, Hanpumep,
CO3[aET 3K3eMMIspbl KNAaCcCOB N 06BEKTHI.

AbcTpakTHasa habpuka — 370 habpurka, KoTopas co3faéT dabpuku.

IToT wWabnoH No3BossSieT co3aaBaTb CYLLHOCTN bes3 NMPUBA3KN K KOHKPETHbLIM KJ1laCCaM — TO €CTb 6e3
NPUBA3KM K peanmsauunn. Tak nobassieHne HoBbIX TUMOB CyLLI,HOCTeVI n3MeHdaeT MMHUMaJibHOe
KOJZIN4eCTBO Monyneﬁ.


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

PaccMoTpuM npumeHeHne abcTpakTHOM habpmnkm Ha TOM »Ke NpuMepe C OTYETOM, 4TO Bbla1 y Hac B
pasnene o6 SRP.

B aTom npumepe paboTa ons abctpakTHoM habprknm — BbIGOp Knacca, KOTopbi ByaeT 3aHUMaTbCs
opMaTMpOBaHMEM.

// UYacTtb c uHTepdericom ‘Formatter' u kjaccawmmu,
// peanusyouyMy ero, OCTa&TCs TaKOM Xe.

// ILloBaBnsieTcs HOBLIM MHTepdelc, OnucCHBAaLLMY dGabpury Gabpuk:

interface FormatterFactory {

createFormatter (data: ReportData): Formatter

// Metonm " createFormatter' Bo3BpamaeTr abCTPaKTHEIM MHTepdeiic,

// nosTomMy obe GabpMKM HMXE B3aUMO3aMEHSEMEH :

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

return new HtmlFormatter (data)

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

return new TxtFormatter (data)

// Tpu xOHQUTYpaLUM NPUIIOKEHMUE BEHOEPET HYXHEIL
// Tun pabpukm m OymerT paboTaTb C HUM.

// Komy NpWIJIOXEeHMS NpU STOM OyHOeT He BaxHO,

// c kakoi pabpukoi oH OymeT paboTarhb,

// moToMy dYTO OH OyHeT 3aBMUCETb OT MHTepheicos,

// a He OT KOHKPETHHX KJIACCOB:

class AppConfigurator {
reportType: ReportTypes

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

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

}

else return new TxtFormatterFactory (reportData)



CrpaTterus

B npowwnom npumepe Mbl n36aBUSINCL OT HEOBXOANMOCTY MEHSAThL KoL (hopMaTepoB npu gobasseHnn
HOBbIX TpeboBaHWiA. HO Bbl MO /1M 3aMeTUTh, YTO B METOME configure KJlacCa AppConfigurator eCTb

yC/ioB/E, KOTOpOe nposepsieT Tun opmaTa Aas 0TYéTa.

Mo-xopoLwwemMy, noaobHble yCioBUSA caenyeT 3aMeHsTh Ha ANHAMUYECKUA BbIBOP HYXHbIX CYLLHOCTEN.

C 3TUM MO>XeT NoMOoYb elé oanH WwabnoH — cTpaTernd.

3T0T WabnoH No3BosIseT MEHATb HACTPONKK, KOH(PUTYpPaLUIO UK aJaropuTM B 3aBUCMMOCTM OT
cnTyauum n TpeboBaHUA. B HalleM cnyyae cTpaTerum Mbl oTAaAUM Bbi6op Heobxoammon habpukn:

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

return formatters[reportTypel || formatters.default

Tenepb BbIGOP habprk CTan AUHAMUYECKUM, U NpU U3MeHeHnn TpeboBaHWIA HaMm noTpebyeTcs TOJIbKO
[06aBNTb HOBYIO CYLLHOCTb U 06HOBUTbL CMMCOK habpuk.

IHexkopaTtop

JlekopaTop — 37O WabJioH, KOTOPbLIN 3aK/to4aeTca B co34aHUM 06EPTOK C AOMOJHUTENBHON
hYHKLNOHANbHOCTbIO A1 06BbekToB. TakmMe 06EPTKM NO3BONSAIOT HE N3MEHATbL CaM OOBbEKT, HO Npu
3TOM pacWnpaTb ero PyHKLUNOHANbHOCTb.

OTAnyme gekopaTopa OT HacNeLoBaHNS B BO3MOXXHOCTU paclUMpATb (YHKLMOHANBHOCTb
OUHaMn4ecku, 6e3 HeobXoAUMOCTM OMUCbIBATh KaXKAblil KNacC-HACNeAHNK OTAENbHO.

B npvMepe Mbl CO3aéM KNacC BaseGreeting , METO[M greet KOTOPOro 6yAeT BbIBOAUTbL CTPOKY C
NpUBETCTBMEM MoJIb30BaTeNs. [leKopaTop GreetingWithUppercase OyAeT MPMBOAUTL CTPOKY C

NPUBETCTBUEM K BEPXHEMY PEFNCTPY.

interface Greeting {
username: string

greet () : string
// BasoBas QYHKLMOHAJILHOCTL OIMCEHBAETCS B KJjlacce,
// KOTOpEM OymeT OBEPHYT C MOMOWLID IEKOPATOPOB:

class BaseGreeting implements Greeting {

username: string

constructor (username: string) {

this.username = username


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

greet () : string {

return ‘Hello, ${this.username}!"’

// Bpnecb “decorated’ — 3TO Ob6BEKT,

// OYHKUMOHAJBHOCTHL KOTOPOTO MH OyIeM PpacCUMpSaTh:

interface GreetingDecorator {
decorated: Greeting

greet () : string

class GreetingWithUppercase implements GreetingDecorator {

decorated: Greeting

constructor (decorated: Greeting) ({

this.decorated = decorated

greet () : string {
// 1. UcnomnbzyeM Gas0BOE IOBEIEHMUE:

const baseGreeting = this.decorated.greet ()

// 2. PacuupseMm ero:

return baseGreeting.toUpperCase ()

Cama cmnocodusa 3Toro wabsoHa NOBTOPSAET MPUHLMM OTKPbITOCTU-3aKPbITOCTU — Mbl HE MEHAEM
6a30BbI KNacc, a fobaBnsaeM CywHOCTN, KOTopble coaepxaT B cebe nameHeHus 6usHec-tpeboBaHun.

Pa3Hnua MeXxay AeKOpaTOpoM M MPOKCKU B TOM, 4TO MPOKCK BCeraa npeaocTasiseT TOT Xe
MHTepdeNnc, B TO BPEMSA KakK AEKOPATOP MOXKET NpeaoCcTaBisATb PAaCLLUMPEHHbIN NHTepdeNncC.

HaGnwopartens

Habntonatenb — wabnoH, KOTOpbIA CO34aET MeXaHU3M NOAMUCKN, KOrAa HEKOTOpPbIE CYLLHOCTM
MOryT pearnmpoBaTb Ha NoBeaeHNe Opyrux.

B npvmepe HMXe y Hac eCTb KJIacC SoftwareEngineerApplicant , KOTOPbIN pearnpyeTt Ha

nosiB/IeHNEe BaKaHCUN B 3K3eMnngape KsacCa HrAgency .

// ViHTepdelC COMCKATeJis ONMCHBAET €U0 MMSA M XeJIaeMyl [103MLIMI:
interface Applicant {

name: string

position: string

// WHTepderic HabmormaTesid ONMCHBAeT METOI,


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

// KOTOpHI OyHeT BHBHBATLCS HAOIOOAEMBEIM OOBEKTOM

// Opu HACTYIJIEHUM COOEITHS :

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 a
${position} position’)

}

// BasoBmii mHTepderic HabiomaeMoro obbeKTa:

interface Observable {
subscribe (observer: Observer): void
unsubscribe (observer: Observer): void

notify(data: any): void

// HabmonaeMeli oBBEeKT XpPaHMUT B cebe CHOMCOK HabJomarTeJjei,

// KOTOPEX OyIOeT YyBEeOOMJISATb O HACTYIJIEHMM COOBITNS:

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)

// YBemowmiseMm Bcex HabiwnaTesei,

// Korma MOABJISETCS HOBAS BAKAHCUSA:

notify(position: string): void {
this.listeners.forEach(listener => {
listener.update (position)

3]

3ToT WabnoH no3sosiseT AobaBNATL HOBbIX HabogaTenen 6e3 Heob6XoAUMOCTU MEHATb KOJ,
Habnopaemoro obbekTa.

3aMeHa NPAMOro HacJie0BaHMA Ha NOJIMMOPGMU3M U KOMNO3ULLUIO

Monaynu, 3aBucsLWmMe OT KOHKPETHbIX KJ1aCcCOB, CBA3aHbl C HUMUN CJINLLIKOM CUJIbHO, U3-3a 4Yero
n3MeHeHne B ogHOM MopayJie 3aTPOHET N3MeHeHne B OpyroMm.

3aMeHa NpsiMOro Hac/sefoBaHUA Ha NOJIMMOPGU3M NN KOMIMO3ULMIO — 3TO NMPUEM pedakTOPUHIa,
KOTOpPbIN ocnabnseT 3auenyieHne Mmoaynen Yepes BBefeHne abcTpakumin: nHTepgencos, 06EpToK 1

T.0.

MprMepoM MoXXeT MOCAYXUTb NpUMeR U3 pasaena «B ngeanbHoM Mupe», raoe Mol BBOAUIN
NpPOCNIONKY U3 nHTepdeinca shape . Korfa kfacc AreaCalculator HavyvMHaeT 3aBUCETb OT

I/IHTepCbeVICB, a He OT KOHKPETHbIX KJjlaCCoB, N3MeHeHNe B TpeﬁOBaHMﬂX He 3aTparmBaeT Ko KJiaCcCa

AreaCalculator

MaTepuansl K pasgeny

« Composition over inheritance

« ®abpuka
« ABcTpakTHasa habpuka

« Peanusauus abcTtpakTHoW habpuku Ha TypeScript

o CTtpaterus
o ®abpuyHbIi METOA W MPUMEHEHNE CTRATErUN

. Peanusauusa cTpateruun Ha TypeScript

- LekopaTtop

« Decorator and Factory, Colorado Computer Science, PDF

« Peanusauusa nekopatopa Ha TypeScript

. Habnwpnatenb

« Peanusauwuna Habnwnatensa Ha TypeScript

« Example of Just-in-time design: refactoring_to OCP

« Essential Skills for the Agile Developer, Chapter 11: Refactor to the Open-Closed

AHTMNATTEpPHbI U 3anaxm

Bce naTTepHbl, KOTOpbIE TaK WU MHa4Ye TeCHee CBA3bIBAIOT CYLHOCTUN Mexay coboli, MOXXHO Ha3BaTb
aHTUNaTTEPHaMN.


https://blog.aspiresys.pl/technology/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#-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#-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.aspiresys.pl/technology/example-of-just-in-time-design-refactor-to-open-closed/
https://www.goodreads.com/book/show/9850098-essential-skills-for-the-agile-developer?ac=1&from_search=true&qid=9fcKu3LDl6&rank=1

CBsAi3biBaHMe Yepe3 KOHKpeTHbIe KJ1acChbl

MpobaemMbl CBSA3bIBaHMA Yepe3 KOHKPETHbIE KNacCbl Mbl PaCCMOTPENV B IprMepe 13 pa3gena «B
nieanbHOM MUpe». Knacc AreaCalculator M3HaYaJIbHO 3aBUCEN OT KOHKPETHOrO Kjacca

Rectangle , U3-3a Yero nNpu naMmeHeHumn TpeboBaHu, NPUXoaNN0CL 0OHOBNATL KOA 3TOr0 Kaacca.

Korga Mbl BBE/IM MPOCNONKY B BUAE UHTepdenca Shape , KIAaCC AreaCalculator HayuHan 3aBuCeTb

oT I/IHTepCbel7lca, a He OT KOHKPETHbIX KJ1laCCoB, N3MEHEHNE B TpeﬁOBaHI/IﬂX nepecTano 3aTparmeaTb
KO KJlaCCa AreaCalculator .

CUMHINTOH

CUHIATOH — 3TO NaTTEpPH, NPU KOTOPOM B MPUJIOXKEHNMN CYLLECTBYeT TOJIbKO OAUH 3K3eMrisp Kakoro-
TO Knacca. CyLLI,ECTBYIOLLI,VIIz CUHIITOH rapaHTUPYeET, 4TO BCe HOBble CO3AaHHblIe 06beKThI 6yp,yT
CCblNnaTbCA Ha Hero.

ECnn CMHIITOH COOEepXUT B cebe obuiee cocTosHMe nan rnobanbHble nepemMeHHble, nnbo cam
apnseTcs rnobanbHom CYWHOCTbIO, TO 3auenneHune 06bEeKTOB C HUM Ype3MepHO BbICOKOE.

3T0 MOXeT npnBoOUTb K CUTYyaunam, Korga npm "UsMeHeHnmn Tpe6OBaHVII7I npmnxognTca MeEHATb N CaM
CUHINTOH, N BCE 00BEKTHI, KOTOpble C HUM CBA3aHbI.

CWHIITOH MOXXHO MCMOb30BaTh 1 6€3 BEICOKOr0 3auensieHns Moayen (MpruMeHss, Hanpumep,
abcTpakTHbIe MHTEeP(ENChI), HO 3TO 3HAYUTEJIbHO YCJIOXKHAET CTPYKTYPY NpoeKTa.

JlerkoBec

JlerkoBec — WabsOH, KOTOPbLIN YMEHbLUIAET pacxos NamsaTu, aep)ka obliee cocTosHue 06bEKTOoB
BHYTpY cebsi, BMECTO XpaHEHUS OAUHAKOBbLIX AAaHHbIX B KaXKA0M 06bekTe.

Ero npobnema ¢ To4ky 3peHuns OCP B TOM >Ke BbICOKOM CBSI3bIBaHUN MoAyei. ECin CylwHoCTb
BbICTYMNaEeT B posin 06LEero KOHTeKCTa AN HECKOIbKUX 06BEKTOB, NPy n3MeHeHun TpeboBaHmin
NpUAETCA MEHSITb KOA Ka>[40ro Moayns.

Kak 1 B cily4ae C CUHIITOHOM, C JIerKOBECOM MOXXHO paboTaTb 6e3 BbICOKOro 3auenneHuns, Ho 3To
TakKXe 6y,EI,ET yBeNn4mBaTb CNIOXKHOCTb.

MaTepuansl K pasgeny
o CUHIATOH
« Jlerkosec

. 3alenjeHne Moaynaen
« STUPID - SOLID

OrpaHuquuﬂ M noaBOAHbIE KaMHHU

Y Ka)kgoro npuvHUKMNa ecTb orpaHnyeHnsa n obnacte npumeHeHus. Ons OCP xapaKTepHbl cneayouime
orpaHM4eHns N NOABOLAHbIE KaMHW.

CucteMa He MoXeT ObITb 3aKpbiTa Ha 100%

Bcerpa ecTb U3MEHEHUs, KOTOPble HEBO3MOXXHO BHECTU, HE U3MEHWB KOJ, KaKoro-TO MOAYJis, MO3TOMY
Npu NPOEeKTUPOBAHUN BaXKeH CTpaTernyeckuin noaxon. Heobxoammo onpenennTb, 0T KAKUX UMEHHO
N3MEHEHUN N KaKne UMEHHO MOLY/IN 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/

CnenyeT YYUTbIBaTb, YTO JIOAN OYEHb MJIOXO YMEIOT NPOrHO3npoBaTh U3MeHeHUsA. [lake nmes
[OCTATOYHO 3HAHUI O CUCTEME U OnbITa, NMPOEKTUPOBLUNKN HE MOTYT ObITb YBEPEHbLI, 4TO
npegycMoTpesin BCe BO3MOXXHbIE BapUaHTbl Pa3BUTUA CUCTEMBbI.

OCP npepnaraeT noaxon Just-in-time design, Npn KOTOPOM HOBblE CYLLHOCTU J06ABAAIOTCSA B CUCTEMY

no Mepe HeobXoANMMOCTH, HO He PaHbLUe. 3TO YEM-TO MOX0XKE Ha 0TKAa3 OT PaHHel oNTUMU3aLNN 1
paHHero nobaeneHus abcTpakumi.

Llens noaxona B ToM, 4T0bbl He co3faBaTb abcTpakumm Ha Nyctom Mmecte. OAUH U3 KpUTEpUeB
XOpoLlero amsarnHa — npocToTa, No3ToMy ucrnonb3oBate OCP cnenyeT Bcerga c ornaakon Ha To,
HACKOJIbKO CMCTeMa Moy4mTCa NpoCTON B uTore.

BosbLuOe KOJIMYECTBO CyLLHOCTEeN

JobaBneHne yHKLNOHANBHOCTM MEHEe PUCKOBAHHO, YEM M3MEHEHME CYLLeCTBYIOLER, HO B3aMeH
Mbl PUCKYEM YBEANYUTb KOANYECTBO CYLHOCTeR. BeckoHTposibHoe 1 6e3ayMHoe cnegoBaHue OCP

MOXKET NPMBOANTbL K CUTyauMaM, Korga MHTepgencoB CTaHeT CIUWKOM MHOM0, a YHKLMOHaNbHOCTb
— CTaHeT pa3apobneHHon.

Xopowuit gn3aiiH cucTeMbl — 3TO B NMePBYI0 o4epeab NPOCTON An3aiiH. YeM MeHbLUe CyLLHOCTEeN Mbl
co3faém ans pelleHnsi npobaemsl, TEM Bbllle BEPOATHOCTb, YTO AN3aiH XOROLLIWIA, MO3TOMY

cnepoBaTb OCP Heo6X04MMO C OCTOPOXKHOCTHIO.

Mo>xeT ObITb He HY>XeH ANnA MaJiIeHbKUX npunoeruv“l

OCP HaueneH Ha bbicTpoe 1 gelwésoe gobasneHne GyHKLMOHANBLHOCTU U MacluTabupoBaHue
cuctembl. OH OKyMNaeTcsl, eCn CUCTeMa AeACTBUTeIbHO 6obluast, U NMPoBepsiTh, Kak NOBANSANO
M3MEHEeHne Koaa, 04eHb JOPOro UM A0Nro (MY HEBO3MOXKHO).

Ecnn xxe npunoxeHue MasieHbKoe, TO OCP MOXXeT NpeBpaTUTLCA B NPUHLUAN PaAn NpuUHUMAa — Koraa

paspaboTymkm 6yayT nucaTtb 6BonepnnenT-Kkoa 4SS CO34aHUSA HOBbIX CyllHOCTeln 6e3 BMaAnMon m
OLLLYTUMOW MONb3bl.

OCP cnegyeT NpYMEHsITb, eC/v MoJib3a OT HEro 3Ha4YMTEesIbHO Bbille, YeM 3aTpaThl OT CNeAoBaHUS
emy.

MaTepuansl K pasgeny
« Just-in-time design
« Solve problem at hand

« Refactoring_and OCP
o [J13eH NUTOHa

« BbputBa Okkama
« 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

BBeneHue

OfiHa U3 YacTbIX OLUMBOK NPOEKTUPOBAHMUSA NMPOrPAMMHBIX CUCTEM — 3TO MOMbLITKA MNOJIHOCTLIO
CKOMUPOBAaTb MEPAPXNI0 0OGBEKTOB U3 pPeasibHOro Mupa.

Moaenupys CMCTeMy, Mbl ONUCLIBAEM M10BEAEHNE €€ KOMIMOHEHTOB, OTHOLUEHUS UX APYr C APYroMm, a
He nepapxuio. Nlepapxnsi — yao6HbIA MHCTPYMEHT AJ18 MOAEIMPOBAHUSA, HO MHOMAa OHa NPUBOAMUT K
HenpaBWJIbHOMY OMUCaHWIO MOBeAEHUS.

Knaccuueckuu npumep

MpepcrtaBuMm, 4TO eCTb KJacC Rectangle , KOTOprI7I onncbiBaeT NPAMOYIroJibHUK:

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

KBagpaT — ToXe NpAMOYroJibHUK, Mbl MOXXEM UCMNO0J1b30BaTb HacsliegoBaHue, 4yT0obbI ONKCaTb 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

LDanblie B Koge Mbl UCMOJIb3yeM KBaapaT. Ka)keTcs, 4To BCE B nopagke:

declare const square: Square

square.setWidth (20) // MeHseT WMPMHY M BEHICOTY, BCE& BEPHO.

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

Ho ecnn Mbl NCMONIb3yeM KNacC Rectangle B KayecTBe MHTepgeica, a paboTaeM ¢ KOHKPETHbIM

KJ1laCCOM Square , TO MOTYT BO3HUKHYTb I'IpO6J'IeMbIZ

function testShapeSize (figure: Rectangle) {
figure.setWidth (10)
figure.setHeight (20)

assert (figure.areaOf () === 200)

// YcnoBue He cpaboraer, eciu figure®w -—

// sk3eMmmnisap kjacca | Square’ .

PasHunua mexay KBagpaToM U NMPSMOYroJiIbHUKOM B TOM, YTO Y KBagpaTa Npv n3aMeHeHUn CTOPOHbI
MEHHDTCHOﬁeCTOpOHH,ynpﬂMoyFOﬂbHMKa——TOﬂbKOOﬂHa,BTOpaﬂOCTaéTCHHEMBMEHHOW

MaTeMaTn4eCckn — Oa, KBagpaT BCE eLlé NPsIMOYro/ibHUK, HO OH BEAET cebs nHayve, 4em

npAMOYroJibHUK.

MpuHuun noacraHoBku Bap6apsb! Jiuckos

NpuHumnn noacTaHoBkn bapbapbl JInckos (Liskov Substitution Principle, LSP) pewaeT 3Ty npobnemy,

BBOOA OrpaHNYEHUA ONA nepapxmnm 0b6bekToB

3BYYMT OH Tak: PYHKLMU, KOTOPbIe NCMOJIb3YoT 6a30BbIA TWM, A0JKHbI UMETb BO3MOXXHOCTb
1ncnosib3oBaTh NoATuUMnbl 6a3oBoro Tuna, He 3Has 06 3ToM.

MpoCTbIMU CIOBaMN — KJlacCbl-HaceAHUKN He LOJKHbI MPOTMBOpPeYnTbL 6a30BOMyY Kaccy.
Hanpumep, oHM He MOryT NpefoCcTaBnATbL MHTepdelc yxe 6a3oBoro. MoBeaeHWe Hacle4HUKOB
LOJDKHO BbITb OXKMAaeMblM Ana hyHKUNA, KOTOPbIE NCMOb3YOT 6a30BbIA Kacc.

HemHoro yaobHee nymaTb 06 LSP B TepMuHax «abcTpakums — peanusayms». ABCTpaKTHbIN Knacc
W MHTepdgeic nrpatoT posib 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 {}

OHV rapaHTUPYIOT, YTO 3K3eMnsp Ntoboro KOHKPETHOro Knacca byneT cofepXaTb yKa3aHHbIe Mons
1N MeTofabl.

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 = () => clearTimeout (this.source);

3TO 3HAYUT, YTO MOAYJb, UCMOJb3YIOLWMNIA 3TOT abCTPAKTHBLIV K/1acC N MHTEPGEic CMOXXEeT
paboTaTbk c sobovi ero peannsaunen. Hanpumep, PyHKUMN cleanup OyAeT HEBaXHO, 3K3eMMNAsp

KaKOro KOHKpPeTHOro KJsiacCa Mbl nepegagnm:

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) ;

MPpUHUMN MOXHO CBA3aTb C MOHATUAMU KOBAPUAHTHOCTU N KOHTRABapPUaHTHOCTU, @ TakXe C

KOHTPaKTHbLIM NPOrpaMMupoBaHneM. B 4aCcTHOCTY noJsie3Hbl OTHOLEeHUS HpeﬂyCﬂOBMﬂlﬂﬂOCTyCﬂOBMﬂ
055 6a30BOro U HacNegHNKOB:

. MpenycrioBrsi He MOryT 6bITb YCUJIEHbI B MOAKIACCE;
« MOCTYCJ/I0BUSI HE MOTYT 6bITh 0CclabsieHbl B MofKnacce.

CHoBa npumMmep
B npumepe C Rectangle W Square MOCAEAHWIA ocnabnsaeT MocTycnoBue ot METOAOB setWidth W

setHeight . Pa36epém, 4TO 3TO 3a NOCTyCNOBME.


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

Ecnv Mbl paboTaeM C METOOOM setHeight KJjlacCa Rectangle , TO MOC/E Bbi30Ba MeToAa byaem

HabnoaaTh CUTyaUuto, Korga:

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

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

Ho B cny4yae ¢ KBagpaToM 3TO He Tak. MoCTycnoBMe — CBOVCTBA MM COCTOSIHUE MOC/I€ BbIMOJTHEHNS
meTona — ocnabnsercs:

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

// TlocTycyoBue ociyabiieHo,

// abcTpakumus HenpaBUIIbLHASA:

assert ( (figure.width === newWidth))

MN3-3a 3TOro ncnosb3oBaTb Rectangle BMeCTO Square 6e3 AOoNOSTHUTENbHbIX npoBepoOK Nin

N3MeHeHUSA y>Xe CylecTBYWNX KOMMNOHEHTOB HEBO3MO>XHO.

MpuHUMN NoAcTaHOBKM JlInckos TpebyeT ncnonb3oBaTb 06WN nHTEpdenc ans obonx Knaccos n He
HacnenoBaTb Square OT Rectangle .,

O6wmn nHTepdenc fosmKeH 6biTe TakuM, 4TOObI B Klaccax, peanmsyowmx ero, npenycsosns He
66111 6onee cuAbHBLIMKU, @ NOCTYcN0BUSA He Bbln 6onee cnabbiMmu.

HacnepoBaHue u KOMNo3nuusa

CnepoBaTb LSP npoue, ecnm He cTpouTb 6onblumx 1 rnybokux nepapxumin. O6bI4HO, 4515 CBA3N
MoAaynen JOCTaTOYHO MHTepgevica n ero peaan3aumnm.

ONIMHHbIE LEenoYKn nepapxmm TUNoB — Xpynkue. BMecTo nepapxui TUMOB JlyyLle NCMo/b30BaTbh
KOMM03u1Lmto, 4Tobbl cobrpaTh CYLLHOCTY U3 HEOHBX0ANMON (PYHKLMOHAIBHOCTN.

Hanpumep, HacnefoBaHve nNpeanosiaraeT NPOeKTUPOoBaHMe OT 06LLEero K YacTHOMY B BUAE UepapXuu:

XmBOTHEE — Miekonmramimue - UYeJlOBEK.

Ho Takue nepapxum He Bcerga rnpaBusibHO OTparkatoT CBA3N Cyu.lHOCTeIZ B npoeKTleyeM0|7| cncrteme.
WNHorga mepapxmﬁ BOBCE MOXKET ObITb HECKOJIbKO oaHOBpeMeHHO, TorAa HacnenoBaHne 3angéT B
TYNNK — HEMOHATHO MO Kakon nepapxmn HacnenoBaTbCA U Kak.

Komno3uumsa e nogpasymeBaeT NPOeKTUPoOBaHME OT YaCTHOro K 06LLI,eMy B Buae COBOKYMHOCTHU

HeckobKknx 060cobneHHbIXx HabopoB «huy»:

Yesopek = CkejieT + HepBHas cucrTema + lVMMyHHas cucTeMma + CephoedHo—cocynoucTas cucTeMma +

Takum 06p330M Mbl HE OrpaHN4YnBaeM cebs pPaMKaMu ofHom nepapxumn, a 3Ha4nT HaM Heobsi3aTeNbHO
NoABOANTbL KaXKAbl acrnekT BM3Hec-nornkn nog 3Ty nepapxuto.



BoJsiee TOro, 4acTo B OTHOLUEHUSIX CYLLIHOCTEN, KOTOPbIE Mbl MOAESIMPYEM, B MPUHLMME HET HUKAKOW
nepapxmu. B TakoM cnyyae HacneoBaHWe CyLIHOCTel Hao6opoT ML HaBPeanT.

KopoTtko

MpuHunn noacTaHoBkn bapbapbl JINckos:

« MOMOraeT NMpPoOeKTUPOBATb CUCTEMY, ONMUPASICb HA NMOBELEHNE MOLYNEN;

« BBOAWUT OrPaHUYEHMS W NMpaBuSia HacenoBaHNs 06bEKTOB, YTOObI X MOTOMKU He
npoTrBOpeYnIn 6a3oBoMy NMOBENEHNIO;

. [OefaeT noeegeHne Moaysein nocaenoBaTesbHbIM 1 MPeiCcKa3yeMbiM;

« nomoraet usberatb Ay6AMpPOBaHUA, BbIAENATL O6LLYIO O HECKONbKMX Moy el

PYHKLMNOHANIbHOCTb B 06LWMIA MHTepdenc;
« MO3BOJISET BbIABNATbL NPU NPOEKTMPOBaHUN npobaemMHble abCcTpakLUnm 1N CKpbiTble CBA3U

MeXAY CYLUHOCTAMMU.

MaTtepuansi K pasgeny

o MpuHuUMN noacTaHoBKW bapbapsbl JIMCKoB

« KOHTpakTHOe nporpamMMupoBaHue
« KOBapuvaHTHOCTb U KOHTRaABapPMaHTHOCTb

o MpuHumn 3ameuleHus Jiuckos

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

« Applying_“Design by Contract”, Bertrand Meyer, PDF

B npeasnbHOM Mupe

BepHéMCA K npuMepy C KlacCaMW Rectangle W Square W3 BBEAEHUA.

CornacHo LSP Ham HeobxoamnmMo ncnonb3oBaTb 06N nHTepdenc gns obonx Knaccos n He
HacnenoBaTb Square OT Rectangle . DTOT 06WMIA NHTepdeNnc [osKeH ObiTb TakMM, YTOObI B

KJlaccax, peann3yowmx ero, npenycnosms He 6biim 6onee CMAbHbIMUK, @ NOCTYC/I0BUA He Bbinn 6onee
cnabbimn.

Y Hac eCcTb HECKOJIbKO CrocoboB pewwmnTb 3Ty npobnemy.

AGCTpaKTHbIN KJlacc-poauTenb

MepBbI cnocob — nepenenaTb Nepapxuio Tak, 4Tobbl Square He HAC/NEAOBAJICA OT Rectangle . Mbl

MO>XEM BBECTU HOBbIN KNacc, 4Tobbl 1 KBaapaT, N NPAMOYroJibHUK Hac/ieaoBaJiuCb OT Hero.

Co3fafnM abCcTpaKTHbIM KNacC RightAngleShape , 4TOObI ONMCaTh QUIYPLI C MPSMbIM YT JIOM:

abstract class RightAngleShape {
// Vicrnosib3yeTCs IJjis M3MEHEHMsl WMPWHBL MM BBICOTEHL,
// OOCTymeH TOJIbKO BHYTPM KJjlaCCa M HAaCJIeOHMKOB:

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

abstract areaOf () : number


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

Knaccel Rectangle W Square OyAyT nepeonpenensiTe MeTOAbl, MOBEAEHNE KOTOPbIX CreLndruiyHo

ANA Ka>Xaoro n3 H1AX:

class Square extends RightAngleShape {

edge: number

constructor (size: number) {
super ()

this.edge = size

// TepeomnpenengeM M3MEHEHME CTOPOHH KBAIPaTa. . .
protected setSide(size: number): void {

this.edge = size

setWidth (size: number): void {

this.setSide (size)

// ...Yl BHUMCJIEHME IJIOWALN :
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

// TlepeomnpepesnseM M3MeHEHME WMPUHEL M BHICOTH. . .
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')

// ...Yl BHUMCJIEHME IJIOWAIN :

areaOf () : number ({



return this.width * this.height

Tenepb noBefeHne HAaCNeLHNKOB He KOH(JIMKTYET ¢ noBegeHneM 6a30Boro kaacca. 3To No3BOANT
NCMOoMb30BaTh U Rectangle , U Square TaM, rae o6bSBAEHO UCMOJIb30BaHME RightAngleShape .

UuTepdenc

O6LWNIA pOoOANTENBCKNIA KNAacC — 3TO TOJIbKO OA4HO U3 pelleHUi. Mbl MOMHUM, YTO HacnenoBaHue
Jlyylle 3aMeHUTb Ha 6bonee abcTpakTHbIE Belm, HanpuMmep, Ha nHTepdelc. BTopon cnocob
3aKJ1I04aeTCA MMEHHO B UCMOJIb30BaHUN NHTepdeinca.

Mbl MOXKEM MPEBPATUTb POANTENILCKUN KNAacC RightAngleShape B MHTEPMENC Shape C OMUCAHHBIM
METOLIOM areaOf , @ TaKXXe onncaTb MHTepdenchl AN PUryp, y KOTOpbIX eCTb WMPUHA

( WwidthfulShape ) 1 BbiCOTa ( HeightfulShape ):

interface Shape ({

areaOf () : number

interface WidthfulShape {

setWidth(size: number): void

interface HeightfulShape ({

setHeight (size: number): void

Knaccbl Rectangle W Square Torpa MOryT peain3oBaTb UX TaK:

// YKaspBaeM, UYTO HEOOXOAMMO PeajiM30BaThb B DTOM KJacce:
type SquareShape = Shape & WidthfulShape

class Square implements SquareShape {

edge: number

constructor (size: number) {

this.edge = size

protected setSide(size: number): void {

this.edge = size

// YkasmBaeM METOI, MeHsoumi mmpuHy (onmucadH B ~WidthfulShape')...
setWidth (size: number) ({

this.setSide (size)



// ...YI MeTom, KOTOPHI CuUuMTaeT Jiomanb (onmcad B ~Shape’):
areaOf () : number {

return this.edge ** 2

// Ina npaMOyTOJIbHMKA, KPOMEe I[UJIONAanM U WUPUHE,
// HeobxomyMMO yKaszaTb M BEICOTY,

// mosTomy nobasissgem uHTepderic “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 peamusyem Meron, omnmucaHuelt B ~HeightfulShape' :
setHeight (size: number) {

this.setSide(size, 'height')

areaOf () : number {

return this.width * this.height

Tenepb ¢ nomoLbo VIHTepCpeVICOB Mbl MOXXEM KOMMNO3MNpPOoBaTb CBOWNCTBA, KOTOpble Heobxogmmo
peann3soBaTb OANA CyLLI,HOCTeVI. Mbl aBTOMaTUYECKM cobtofaeM NPUHLIMN OTKPbLITOCTU-3aKPbITOCTH

OCP, nsberas npAMOro HacnegoBaHUA U NpPpUBA3bIBaAChb K aﬁCTpaKLI,VIﬂM, a He K KOHKPEeTHbLIM KJlaCcCaM.

Cnegnys e LSP, Mbl MpoeKTUpYyeM NnoBeAeHne CyLHOCTel Tak, 4Tobbl OHO He KOHMJ/IMKTOBAJIO C
6a3oBoi abcTpakumen. DTO NO3BOJISIET HAM UCMOJIb30BaThb JIOOON N3 KNACCOB Rectangle WU

Square TaM, rae 3asBJIEHO NCMOJIb30BaHME KaK Shape , TaK U WidthfulShape .

MaTepuansbl K paspeny
« The Liskov Substitution Principle, PDF



http://www.labri.fr/perso/clement/enseignements/ao/LSP.pdf

« SOLID Principles by Examples: Liskov Substitution Principle

. How does strengthening_of preconditions and weakening_of postconditions violate Liskov
substitution principle?

« Applying_“Design by Contract”, Bertrand Meyer, PDF

« The Liskov substitution principle, Adaptive Code Via Agile, PDF

B peasibHOM XXU3HM

HacnepoBaHue npeanosiaraeT nepapxnyeckyto CTPYKTYpPY CYLLHOCTEN, HO C TaKUMU CTPYKTYpaMu
ecTb NpobaemMbl, HanpyMep — Koraa ofiHa M3 CyLHOCTeR He BMUCLIBAETCS B 3Ty Mepapxuio.

NHOuKaTop Takoin nNpobaeMbl — NPOBEPKM Ha MPUHALSIEXHOCTb TUMY UK KNnaccy nepes
BbINOJIHEHNEM KaKOW-TO onepaLuuy Uin nepes Bo3BpalleHneM pesyJsibTaTa.

LSP nomMoraeT BbIfBNSITb NpobieMHble abCcTpakLUm Npu NPpoeKTUPOBAHNN U CTPOUTL NepapXumto
CyLLHOCTEeN ¢ y4€ToM NofobHbIX npobnem.

Kak 1 OpUHLMN OTKPLITOCTU-3aKPbITOCTY OCP, LSP NoABOAUT K BbiBOAY, H4TO H60/bLUME U C/IOXKHbIE

nepapxmm CyLIHOCTEN, OCHOBaHHbIE Ha HAaC/leOBaHUN, — 3TO XPYMNKUIA N ONACHbIA MHCTPYMEHT,
BMECTO KOTOPOro fyylle MCMo/b30BaTh KOMMIO3ULMIO.

Nepapxusa nonb3oBaTenemn

B 01HOM 13 NPOEKTOB CTOs/Ia 3a[a4a NOCTPOUTbL NEePapPXMI0 NMOJIb30BATENbCKUX PoJieit. PazpaboTumnkm
CTOJIKHYMCb C NPo61eMoit, KOraa OA4uH U3 TUMOB MOJIb30BaTe el He BMNUChIBAICS B
CYLLECTBOBaBLUYIO MePapXUIo.

B npoekTe 6bln KNacc User , KOTOprI;I OnuncbiBas CYLWHOCTb NOJIb30BaTeNsd NMpUIoXXeHus. B HEM 6blnn

MeToAbl 4S8 paboThl C ceccren, onpeaeneHem npae 3TOro noJib3oBaTesns 1 obHoBeHMeM Npouns:

class User {
constructor () {

//

getSessionID(): ID {

return this.sessID

hasAccess (action: Actions): boolean {

//

return access

updateProfile (data: Profile) : CommandStatus {
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return status

Knacc nokpsbiBan cobon BCce posn rnonb3oBaTenen, KOTOpblE CyUuleCTBOBaJIM B Ha4daJie NMpoeKTa:
aﬂMMH,pyKOBOﬂMTeﬂpryHHbIHOﬂb3OBaT8ﬂeﬁ,O6HHHbM nonb3oBaTesib.


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

B KakOM-TO MOMEHT B MPUJIOXKEHUN MOSBUIICA «TOCTEBON peXUM», Y rocTen bbiam orpaHnYeHHbIe
npa.a, U He 6bln0 Npoduns. 3-3a oTCyTCTBUA NPOPUNSA B KNacCe Guest MeTOA updateProfile

ycunmBean CBoé npepnycsioBue:

// TocTM HaACIenyloTCs OT MOJib30BaTeJIel:

class Guest extends User {

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

// OnucelBaeM JIOTMKY LOOCTYIIOB MJIs TOCTeN:

return access

updateProfile (data: Profile) : CommandStatus {
// A BOT TyT npofseMa: y ToCTel npodmis HerT,
// M3—3a Uero NPUXOOUTCS BHOPACHBATL MCKJIOUYEHUE .
// TocTeBOM pexmMm Kak OB BacTaBJsSeT HAC YYMTHIBATH OOJbliee KOJIUYECTBO

// obCTOATEJIBCTE, NpexXIe YeM BHIIOJHUTE OOHOBJIEHME MNPOPUIIA:

throw new Error (" Guests don't have profiles”)

Mpumensem LSP

Monpobyem pewnTb Npobaemy, NnpumeHns LSP. CornacHo NpuHUNMNY Guest [LOJ/DKEH BbiTb 3aMeHsieM

Ha KJ1aCC, OT KOTOPOro OH HacsieaAyeTCs, a NpuioXXKeHne npm 3ToMm He J0JIXKHO B3PbIBaTbCA.

Beeném obuwmin nHTepdenc User , KOTOpbI ByneT coaep)xaTb BCE obLlee, YTO eCTb Yy rocTen u

nosib3oBaTenen.

interface User {

getSessionID(): ID

Ons onncaHus [ocTynoB 1 paboTbl C AaHHbIMK NPOGUAS CO3L4aAUM OTAE/bHbIE NUHTEP(ENCHI:
UserWithAccess W UserWithProfile :

// Bmecb BC&, UTO OTHOCMUTCS K HOCTYIIaM:
interface UserWithAccess {

hasAccess (action: Actions): boolean

// 3mech BC&, UTO OTHOCUTCH K IPObMI0:
interface UserWithProfile {

updateProfile (data: Profile) : CommandStatus



Onunwem 6a30BbIN KNacc; OT Hero byayT HacnenoBaTbLCA OCTasbHbIE KN1AaCChl FOCTEN 1
nosb3oBaTenen:

class BaseUser implements User ({
constructor () {

//

getSessionID(): ID {

return this.sessID

// Y OOBIUHHIX [OJIb3OBaTeJel HOOABJISEeM MeTOIH

// nns pabGoTe C npoomiieM u A paboTH C OOCTYIaMM:

class RegularUser extends BaseUser implements UserWithAccess, UserWithProfile ({

constructor () {
super ()

}

hasAccess (action: Actions): boolean {
//

return access

updateProfile (data: Profile) : CommandStatus {
//

return status

// Lnss TocTel Xe HOCTaTOYHO ONMCATh TOJIbKO OOCTYIIH:

class Guest extends BaseUser implements UserWithAccess {

constructor () {
super ()

}

hasAccess (action: Actions): boolean {
//

return access

Tenepb 06HOBASTH MPODUIIL Mbl MOXKEM TOJIbKO Y CYLLLHOCTEN, KOTOPbIE peasn3yoT NHTepdenc
UserWithProfile . /13-32 3TOro NpoBepsiTb, SBASETCS JIM NOJIb30BaTENb FOCTEM, Nepes 06HOBNEHNEM

[aHHbIX NPOMUAS HE HY>XKHO, Belb FOCTU HE peasnim3yloT 3TOT UHTEPGENC, a 3HAYNT TaKoi
PYHKLNOHANBHOCTW Y HUX HET.

KoMnosuuua nnam HacsiegoBaHue



OOl — He Npo HacsenoBaHWE U KJacChl, a MPO OTHOLIEHWEe MeXay CYLHOCTAMU U UxX nosegeHne. B
HEM BMOJIHE yCMNeLHO MOXHO NMPUMEHSATb KOMMO3ULINIO — KOorAa pa3Hble CBONCTBA 06BEKTOB
coyeTaloTca B HOBOM obbekTe.

Mpu onNncaHum KNacca RegularUser B NPUMeEpPe Bbille Mbl YKa3aau, 4TO OH peanunsyeT ABa
MHTepgenca UserWithAccess W UserWithProfile . Ka)kablih N3 MHTEP(dENCOB OTBEYAET 3a KaKylo-TO

4acTb PYHKLMNOHAIbHOCTU, KOTOPYIO Mbl COYeTaeM B RegularUser — 3TO U €CTb KOMMO3ULMA.

MpenmyLLecTso KOMNO3nunnm — B Hosiee BbICOKOW abCTRPaKTHOCTU, KOTOpPas No3BONAET CTponTh Bonee

rnbkne oTHOLLEHUSA MexXay CYLWHOCTAMN.

React u JSX

Ewé oomH npumep LSP — 3To React-koMNoHeHTLI, @ TOYHee ux peanunsaums B JSX (JavaScript XML).
CuHTakKcKc JSX nMoCcTpoeH TakuMM 06pa3oM, YTO Mbl MOXKEM MUCATb Pa3MeTKy KOMNOHeHTOB B HTML-
nonobHoMm Buae:

interface ComponentProps {

title: string

// TpuMmep React-kOMIOHEHTaA:
const ExampleReactComponent: FunctionComponent<ComponentProps> = ({ title }) => (
<div>
<hl>{title}</hl1>
<OtherComponent />

</div>

B npumepe Bbille MOXXHO 3aMeTUTb, YTO HapsAay € «0bbl4HbIMM HTML-Teramm» ( <div> U <hl> )

TakKXe peHAepuTcsa N <OtherComponent /> — }J,perVI React-kOMMNOHEHT.

B03M0O>XHOCTb NCM0OJIb30BaTb KOMMOHEHTbI TOYHO TaK XK€, KaK «0bbl4YHbIE Tern», — 3TO TOXe
peanvsaumsa NnpuHUMNa NOACTaHOBKY JINCKOB. Mbl MOXKEM 3aMeHUTb «OBbIYHbIN TEr» Ha KOMMOHEHT,
NOTOMY YTO U Te U Apyrme — 3To peann3ayna ReactElement , KOTOprI;I OonuncbiBaeT, KaK MMEHHO OHU

NOJIKHbI cebst BeCcTu.

MaTepuansbl K pasgeny

« Liskov Substitution Principle, Hackernoon

« Liskov Substitution Principle, Maksim Ivanov

« How does strengthening_of preconditions and weakening_of postconditions violate Liskov
substitution principle?

. Composition over inheritance
« Liskov Substitution Principle and the Composition Root - A Perspective

« Introducing_JSX

LLIa6s10HbI NPOEKTUPOBAHUA U NPUEMBbI pedaKTOPUHra

FnaBHasa uenb NpUHUKMNa NOACTAHOBKU JINCKOB — «UCKJTOYUTb CIOPMNPU3bl» B NOBEeOEHUN 06BHEKTOB.
JocTuraTb 3TOM Lenn noMoratT HeKoTopble MeTo4bl U wabnoHsbl MPOEKTUPOBaHNA U I'IpI/IéMbI


https://en.wikipedia.org/wiki/Composition_over_inheritance
https://ru.reactjs.org/docs/introducing-jsx.html
https://hackernoon.com/liskov-substitution-principle-a982551d584a
https://maksimivanov.com/posts/liskov-substitution-principle/
https://softwareengineering.stackexchange.com/questions/187613/how-does-strengthening-of-preconditions-and-weakening-of-postconditions-violate
https://softwareengineering.stackexchange.com/questions/187613/how-does-strengthening-of-preconditions-and-weakening-of-postconditions-violate
https://en.wikipedia.org/wiki/Composition_over_inheritance
https://www.dotnetcurry.com/patterns-practices/1259/liskov-substitution-principle-perspective
https://reactjs.org/docs/introducing-jsx.html

pedakTopuHra.

KOHTpaKTHoenporpaMMupOBaHue

KOHTpaKTHOe NporpaMMmpoBaHne — 3TO METOA NPOEKTUPOBAHUSA, MPU KOTOPOM MPOEKTUPOBLLUNKN
YETKO onpenensaT n GopManmnsyloT cneundrkaumm OTHOLWEHNIA MeXay obbekTaMu.

Cneundukaymm MoryT onmcbiBaTb MHTep¢eﬁCblMeTOﬂOB,MXITpeﬂ-M nocTycsioBud, onncaHne
NPOBEPOK N KPUTEPUN COOTBETCTBUSA. Takme cneymnpurkaummm HasblBalOTCA KOHTPaKTamMu.

B npumepe HMxXe MHTepdenc Contract OMUCLIBAET METOAbI AJ151 MPOBEPKMN NPefyc/ioBUA require
M NOCTYCNIOBUA ensure . KNacC ContractAssert peasin3yeT 3TOT MHTepdeNnc, onpenenss, Kkakme

NCKNIIOYEHNA cefyeT CreHepupoBaTh NPy HapyLleHWUn YCI0BUIA.

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)

Oonuwem NCKIOYEHUA, HacleayAacb OT CTaHAApPTHOrNoO Error . Knacc PreconditionException
OTBeYaeT 3a UCKJIIDYEHUE NPUN HapyLleHnn NpeaycnoBus, PostconditionException — 3a

HapyLUeHne NoCcTyC10BUS.

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}’)


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

Tenepb eciv HaMm NoTpebyeTca HanMcaTb CyMMaTop, KOTOPbIA paboTaeT TOJIbKO C YETHBLIMUK YnUCamu,
TO Mbl MOXKEM MPOBEPSATHL NpPea- U NMoCTYC/IOBMA Yepe3 KOHTPaKT:

class EvenNumbersSummator {

contract: Contract

// Co3maéMm KOHTPAKT s NPOBEPKM M 3anmMceHBaeM B this.contract':

constructor (contract: Contract = new ContractAssert()) {
this.contract = contract

}

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

// Tepen paboToil MeToma NPOBEpPseM BCE IPEeNyCJIOBUS:

this.contract.require(a % 2 === 0, 'first arg is not even')
this.contract.require(b % 2 === 0, 'second arg is not even')
const result = a + b

// Tlepen TeM, Kak BEPHYTb pPesyJIbTAaT NPOBEPSEM IIOCTYCJIOBUS:
this.contract.ensure (result % === (0, 'result is not even')
this.contract.ensure (result === a + b, 'result is not equal to expected')

return result

Tenepb MeTOL He HAa4YHET cBoto paboTy, ecnm Kakoe-To U3 NpenycaoBun byaeT HapyLLeHo, Kak 1 He
BEPHET pe3ynbTaT, ecnu byneT HapyLLeHo NoCcTyc/oBMe.

N3BnevyeHne nHTtepdgeica, ussnevyeHue cynepkiacca

B npoLuibix pa3fenax Mbl BblAensann obwmii nHTepdenc 415 K1accoB, KOTOpble He BMUCbIBA/IUCh B
CyLLLeCTBYIOLLYIO epapXuio.

Onsi nono6Hon paboTbl MOAXOAAT NPUEMbI U3BJIEYEHUS MHTEPENCa 1 U3BJIeYEeH S cynepkaacca. B
npuMepe C nepapxuei Noab3oBaTesier Mbl UCMOJIb30BaJIM BblAENIEHNE CyrnepKJiacca.

Ecnv pa3obpaTb M3MEHEHUs Mo WaramM, To Ha NepBoM Lware, 4YTobbl He HapyLwaTb LSP, HaM 6bl
MPULAOCh CAEeNaTh Guest OTHAE/bHbIM KJIACCOM. Tak Mbl 6bl M36aBMINCH OT YCUNEHUS NpenyCoBUi
B METOAE updateProfile , HO KJTACC Guest Hayan 6bl Ay6aMpoBaTh (PYHKLMOHANIBHOCTb, ONUCAHHYIO

B User :

// Ksacc He Hacnemyercs orT User';
// Mmeroma "updateProfile' yxe HeT,

// HO ecTb nyb6maupoBaHue QYHKLUMOHAJIBHOCTN:

class Guest {
constructor () {

//

getSessionID(): ID {


https://refactoring.guru/ru/extract-interface
https://refactoring.guru/ru/extract-superclass

return this.sessID

hasAccess (action: Actions): boolean {

//

return access

Ha BTopom ware, 41066l n36aBNTLCA OT AYH6AMPOBaHUA, Mbl Bbl MPUMEHNAN BbiAENeHMe Cynepkiacca.
Knacc BaseUser — W €CTb BbleNIEHHbIN CynepKiacc.

KoMnosuuua, usMeHeHue MopaeJsim HacJsief0BaHUA

Cpenn co3[aloWmnx N CTPYKTYPHbIX WabsoHOB MOXKHO YC/IOBHO BbIAENNTL FPYNNy Takux, KOTopble
MCMOJIb3YOT KOMMO3ULUIO CBONCTB M METOAO0B. ITO, HAaNnpuMep, CTpaTerus n 4eKkopaTtop, KOTopble Mbl
paccmoTpenu B pasaene OCP.

KpoMe HUX «UCKYNTL CIOPNpU3bl» MOMOraeT N3MeHeHne Moaenu HacnenoBaHus. He Bcerga
nepapxmsa o6bLEKTOB B MPOrpaMMHON CMCTEME A0JKHA KOMMPOBaTb MepPapXxuto X B peasibHOM Mupe.
OOl — Npo OTHOLWEHNE MeXAY CYLIHOCTSMU U UX NoBeAeHne, No3TOMy MoAeslb Hac1ea0BaHus
[OJ>KHA 3aBUCETb MMEHHO OT MOBeAEHUS 0OBEKTOB.

MaTepuansbl K paspeny

« KOHTpakTHOe NporpamMuMpoBaHue

« SOLID: Liskov Substitution Principle

« The Contract Pattern, Michel de Champlain, PDF
« Design by Contract, JavaScript lib

« W3BneyeHue nHtepdenca

o W3BreyeHue cynepkaacca
« How to Correctly Model Inheritance
« Liskov substitution and abstract classes / strategy pattern

« Composition Root

AHTMnaTI'epH bl U 3aNaXm

HenpaanbHaﬂ nnn HenosnHaa peannsayna HeKOTOpHXluaﬁﬂOHOB NMPOeKTUpPoOBaHUA Nnn HpMéMOB,a
TaK)Xe HemnpaBW/ibHaA nepapxmns CyLLHOCTEeN MOryT HapywnTb LSP.

HenpepckasyeMoe usmeHeHue noBegeHus

JonycTtum, Mbl fefiaem kKioH Meauyma, rae aBTopbl 6yayT ny6ankoBaTh cTaTbu. CTaTbst MOXET
HaXOAUTbLCS B Pa3HbIX COCTOSIHUAX, OT KOTOPbIX 3aBUCUT, YTO C HEl MOXXHO AefaTb. Hanpumep,
YAANEHHYIO CTaTbio HeJb3 YA/ UTb, a ONyb/IMKOBaHHYO — CHOBa ony6/1MKoBaTh.

Ons nogo6Hon 3agayn noaxoanT wabnoH CocTosHNE — OH MO3BOJISET MEHSATL NOBeAEHNE 06BEKTOB
B 3aBUCMMOCTW OT UX BHYTPEHHEro COCTosHMS. EC/IM OH peann3oBaH NpaBuJibHO 1 NOJIHO, To LSP oH
He HapywuT. OLHaKo peasim3auus B NprMepe HKe HapyLuaeT.

OonycTum, ctaTbs onucbiBaeTca 6a30BbIM KlacCOM Article :


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://dzone.com/articles/solid-liskov-substitution-principle
https://hillside.net/plop/plop97/Proceedings/dechamplain.pdf
https://gitlab.com/ex.xsoft.dev/orbios.dbc
https://refactoring.guru/ru/extract-interface
https://refactoring.guru/ru/extract-superclass
https://dzone.com/articles/solid-liskov-substitution-principle#28
https://softwareengineering.stackexchange.com/questions/178886/liskov-substitution-and-abstract-classes-strategy-pattern/178888
https://blog.ploeh.dk/2011/07/28/CompositionRoot/
https://refactoring.guru/ru/design-patterns/state

enum ArticleStatus {
Draft
Published
Deleted

class Article {

status: ArticleStatus

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

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

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

Ecnn OI'Iy6III/IKOBaHHa$| CTaTbsA FIpI/I nonbiTKe I'Iy6)'IVIKaLI,I/IVI BblﬁpaCblBaET NCKNK4YeHune, KOTOpoe He
661710 onucaHo B 6a30BOM Ksiacce, TO Mbl HapyLuaem LSP:

class Published extends Article {
constructor () {

super ({ status: ArticleStatus.Published })

publish(): void {
// Ync!

throw new Error ('article is already published')

Y106kl peanusaums wabnoHa He Hapywana LSP, Ham Heobxoaummo onncaTb B 6a30BOM Knacce
BO3MOX>XHOCTb BbI6POCUTE UCKJIOYEHME. 1151 3TOro Mbl BBEAEM MeTOoA, KOTopbI byaeT onpenensTsb,
MO>XHO /11 CTaTblo Ny6ANKOBaTh:

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

class Article {

//
protected canPublish(): boolean {
return this.status === ArticleStatus.Draft
}
publish(): void {
if (!this.canPublish()) throw new ArticleException ()

//


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

Celvac nepeonpepeneHne MetTofa publish Ana onybAMKOBaHHOW CTaTbu He ByaeT ycunmeaTb

npenycnoBus, N0O3TOMY 3TO He HapywunT LSP:
class ArticlePublishedException extends ArticleException {/*...*/}

class Published extends Article {
//

publish(): void {
// “ArticlePublishedException’ Hacnenyercs oT ArticleException’,

// yxaszsaHHOTO B Kjlacce Article’, nosToMy 3meCh HapYUEHMsS HET:

throw new ArticlePublishedException ()

NHTepdenc, KOTOPOMY Henb3s OO0BEepPATb

bosniee ToOHKOe HapyLlleHne LSP — 3To «nycTasa» peanunsaumns nHTepdenca.

Ecnn onepeTbCcs Ha NnpuMep Bbilwe, TO I'IYCTOIZ peanvl3au,|/|e|7| 6b1s10 6bl ONMCaHMe MeToda Publish

ons onybaMKoBaHHOM CTaTbh Taknm obpa3om:

class Published extends Article {

//

publish(): void {

return

BperBcéxopomo:MeTononmcuBaeTnpaamanoenoseueHme,ycmneHMﬂnpenycnosmnHeT.Hoecnm

MOCMOTPETb Ha CUTYaLMIO B TEPMUHAX KOHTPAKTHOIO NporpaMMmmnpoBaHnusa, To MeTod publish

OOJIXKEH MEHATb COCTOSAHME CTaTbW C Draft Ha Published , HEro He 6yp,eT NMPONCXoOUTb:

class Article {

//

publish(): void {
// TlpoBepsieM, 4YTO COCTOsSHME II0O3BOJISET NyOJIMKOBATH CTAThLIO
// mMeHHO 5Ta mnpoBepka B Published’ BrBOBeT ommMbKy:
this.contract.require (this.canPublish () === true)

//

// TlpoBepsieM, 4YTO COCTOsSHME IIOMEHsJIOCh Ha Published':


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

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

«[ycTas» peanmsaumsa nHTepgenca Takxe HapyLlaeT NRUHLMNA pa3fesieHns NHTepdenca.

MaTepuansl K pasgeny

« CocTosaHue
« Does the state pattern violate LSP?

« Violating LSP
. Examples of LSP violation
« Common pitfalls and bad practices

OrpaHu4YeHMa U NOABOAHbIE KAMHM

Bcem npuvHUMnam NpuUxoanTCsa CTaJIKUBATbCA C peasibHOCTbIO, KOTOpas HakNagbliBaeT orpaHU4yeHus
Ha nx npumeHeHwne. Onsa LSP Hanbonee XapaKTepHbl AOPOroBn3Ha N3MeHeHNAa Moaenn nepapxumu,
MHOIOCJIOBHOCTb KOHTPaKTOB, npenesn BblaoeneHnsa cynepknacca.

N3MmeHeHMe uepapxum goporo

LSP nomMoraeT NpOeKTUPOBaTb OTHOLLIEHUS MeXAY CYLLHOCTSMU, YHNTbIBasi BO3MOXXHbIE N3MEHEHNS B
TpeboBaHMsAX. HO BEPOATHOCTb CIPOEKTMPOBATL CUCTEMY XOPOLLO C NEPBOro pa3a — HU3KaS.

CTpeMJ’IeHVIe cnepoBaTb LSP moxeT npmBeCTn K N3MEHEHNIO NeEPapPXnn 00bEeKTOB B CUCTEME.
BonbLwmne naMmeHeHUs B CTPYKTYpax — AOPOru, Kak rno BpeMeHU, Tak 1 No AeHbram.

Tak)xe n3MeHeHVe CTPYKTYpbl 3aTparnsaeT 6o/bLIoe KOMYeCTBO KOMMOHEHTOB. Eciv koA nioxo

MOKPbIT TeECTaMu, NepenncbiBaHNE MOXKET MNMpPuUBeCTU K Hepa60Ta|ou.|.eMy NMPUNOXEHNIO.

Ncnonb3oBaHue KOHTPAKTOB pecypco3aTpaTHO

Vicnonb3oBaHWE KOHTRAKTOB M03BoAsSeT n3bexaTb yCuneHns npefycnoBuin n ocnabneHuns
nocTycsioBuin. OlHaKO, KOHTPAKT YBEJIMYMBAET CJIOXKHOCTb MPOEKTA, @ TaKXe YBE/IMYMBAET CPOKM

pa3paboTku.

MoKpbITME METOLOB KOHTPAKTHbLIMY CeundpuKaLMsaMn 3aTPaTHO MO BPEMEHW; KOHTPAKTbI 3a4acTyio
MHOFOC/OBHbI U Ay6MPYIOT TECThl. B HEKOTOPBIX CNyYasiX KOHTPaKTbl CHYKAOT
NpPOn3BOANTENBLHOCTb KOAA.

BbipeneHue cynepksacca MuMeeT npegen

BbigeneHve cynepkyiacca nossonseTt nsbexaTb ,D,y6ﬂVIpOBaHVIﬂ, HO UMeeT npepes BJIOXKEHHOCTN.

HeBO3MO>XHO BbIHOCUTb (PYHKLMOHANbHOCTb BCE Bbllle 1 Bbile 6e3 nocnencTenn — Yype3sMmepHoe
BblHECEHNE PYHKLMNOHANbHOCTU HaBEPX MOXET NPUBECTU K MOABJIEHUIO 60)xecTBeHHOro obbekTa.

Tak>ke BblAeneHve cyrnepkacca He rapaHTUPYEeT MPaBuIbHYIO nepapxnto 06 beKTOB — MOXET
CNYYUTBLCS, YTO HOBble BU3HecC-TpeboBaHNs [06aBAT CYLLIHOCTb, KOTOpas He ByeT BNUCLIBAaTLCS B
Y€ N3MEHEHHYI0 nepapxuio.

MaTepuansl K pasgeny

« How to Correctly Model Inheritance



https://refactoring.guru/ru/design-patterns/state
https://softwareengineering.stackexchange.com/questions/181922/does-the-state-pattern-violate-liskov-substitution-principle
https://www.codeproject.com/Articles/648987/Violating-Liskov-Substitution-Principle-LSP
https://stackoverflow.com/questions/20861107/can-anyone-provide-an-example-of-the-liskov-substitution-principle-lsp-using-v
https://medium.com/@ipapikas/solid-series-3-5-liskov-substitution-principle-c71500ce9d29
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://dzone.com/articles/solid-liskov-substitution-principle#28

« KoHTpaKTHOoe nporpaMmmmpoBaHue

« W3BrieyeHue cynepksacca
« BoXecTBeHHbI 06beKT
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ISP

BBeneHue

MNpobnema baHaHa N AXYHIEN — OfHa U3 TeX, 3a KoTopble He Nto6aT OOMM. EE cyTb NpoCcTbiMU

C/I0BaMy — KOr4a Npuv Hac/seloBaHMM KJ1acC-MOTOMOK MoJly4aeT BMecTe C HyXXHOW
(PYHKLMOHANIbHOCTLIO KYYYy HENCMOIb3YEeMOW 1 HEHY)KHOM.

OpHako, npobsiema BO3HUKAET He CTOJIbKO 13-3a OOl Kak TakOBOro, CKOJIbKO M3-3a HernpaBWJbHOWN

Moaoenn CNCTeMbl.

NpuHunn pasgenennsa nHtepdenca (Interface Segregation Principle, ISP) conep>XuT npasuna n

orpaHmn4yeHunsa, KOTopble NOMOratT C 3TON r|p06neM0|7| CnpaBnAaATbCA.

MpuHuun paspeneHus uHtepcenca
CyLLlHOCTI/I He OOJI)XXKHbl 3aBUCETb OT MHTepd)el;lCOB, KOTOPbIE€ OHUW HE UCIOJIb3YIOT.

Korga npuvHUMn HapyLllaeTcs, MOAYIN NMOABEPXKEHbl BCEM U3MEHEHUAM B UHTepdencax, oT KOTOPbIX
OHM 3aBUCAT. DTO NMPUBOAUT K BbICOKOW CBA3AHHOCTW MOAYJsien Jpyr C APYroMm.

ISP nomMoraeT NpoekTupoBaTb NHTEPMENCHI Tak, YTOObl U3MEHEeHUs 3aTparnBaiy TOJIbKO Te Moy,
Ha PYHKLMOHAJIbHOCTb KOTOPbIX OHW AEeACTBUTENbHO BAUSAIOT. Yalle BCEro 3To 3acTaBiseT
MHTepdencol 4pobuTb (pa3nensaTsb).

Mpumep 3apaum

HonycTtum, TpebyeTcsa caenaTb NporpaMmmy, kotopasi 6yneT urpaTb onpeaesiéHHY0 HOTY KaxKkable
HEeCKOJIbKO CeKyHA. B HanBHOM nogxoAe € Hac/efoBaHMEM HaM NPUAETCA MOCTPOUTbL HEYTO MOX0oXKee
Ha BOT TaKylo nepapxuio:

MpobsemMa 3Toi CTPYKTYpPbl B TOM, YTO Mbl MPEACTABSEM KJTACC SoundEmitter MOTOMKOM KJacca
TimeInterval , XOTSI OHU APYT C APYrOM He CBsi3aHbl. OTCl04a U BO3HUKAET «HeobXoANMOCTb»

TaWwnTb HeHy)KHbII7I KO BCEM MNOTOMKaM KJjlaCCa TimelInterval .

ISP npepnaraeT aBa noaxofa K peLleHuto aTOM I'IpO6J'IEMbI C NoMoOLblo pa3geneHns I/IHTepCbef;lCOB:
Hyepes aesiernpoBaHune n 4epes MHOXXeCTBeEHHOE HacJieaoBaHMe.

PaspneneHue Yyepes penervnpoeaHue
DTOT NOAXO[4 NoApa3yMeBaeT NCMoJib30BaHMe WabsioHa NPOeKTUPOBaHUS Mo Ha3BaHMeM AfanTep.
Mbl He 6yeM CBSi3blBaTb SoundEmitter W TimeInterval HEMNOCPEACTBEHHO APYr C APYroM. Mbi

6ynem cBfA3bIBaTb MX Yepes3 AONOJIHUTENbHbINA C/IoM (aganTep), KOTopbln ByaeT TpaHCAMpPOBaTb
coobLeHnsa oT O4HON CYLHOCTWN APYron.

YyTb nogpobHee 06 aganTepe NoroBopum B pasaesie ¢ WwabsoHaMu NPOEeKTUPOBAHUA U NPUEMaMin

pedakTopuHra.

PaspeneHue yepe3 MHOXXECTBEHHOE HacJsenoBaHue

BTOpOVI BapuvaHT npeanosaraeT, 4TO IntervalSoundEmitter 6yLI,ET HacsiegoBaTbCA OOHOBPEMEHHO

OT TimeInterval W OT SoundEmitter . DTO MO3BOJINT OTBA3aTb poanTenbCKMe Knaccbl gpyr ot


https://dzone.com/articles/lamenting-the-death-of-object-oriented-programming
https://medium.com/@cscalfani/goodbye-object-oriented-programming-a59cda4c0e53
https://medium.com/@ninja_76550/why-object-oriented-matters-71d86401c44b
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
https://refactoring.guru/ru/design-patterns/adapter

Apyra 1 UCnosib30BaTh B KNacCe IntervalSoundEmitter TOJIbKO HY)KHYIO (DYHKLIMOHANBHOCTb.

KopoTko

MpuHUWN pa3feneHns nHTepdgenca:

« nomoraeT 60pOThLCH C HAac/eAOBaHNEM UK peann3aumein HeHYXXHON (PYHKLUMOHANbHOCTN;

. ﬂaéT'BO3MON(HOCTb CrMpPoeKTnpoBaTb MOﬂyﬂM'TaK,HToﬁbIMX 3aTparmeajn N3MeHeHUsa ToJIbKO
Tex NHTepdeNnCcoB, KOTOPLIE OHN OENCTBUTENIbHO pPeasin3ytoT;

o CHWXaEeT 3auernsieHne Mmoaynei;

e YHUYTOXKAeT HacjsiefoBaHUe paan HacsefoBaHUSA, MOOLPSAET NCMOSb30BaHNE KOMMO3ULLAWY;

« MO3BOJISIET BbIABNATL 60siee BbicOKME abCTpakLUM 1 HAXOAUTb HEOYEBULHbLIE CBA3M MeXay
CYLLHOCTAMM.

MaTtepuansi K pasgeny

o MpuHUMN pa3peneHus nHTepdenca

. Interface Segregation Principle, Object Mentor, Inc, PDF

« Goodbye, Object Oriented Programming

« Lamenting the Death of Object-Oriented Programming. Again?
« Why Object Oriented Matters

. Anantep

B npeanbHoOM Mupe

B naeasibHO CNPOEKTUPOBAHHOW CUCTEME CYLLIHOCTMW 3aBUCAT TOJIbKO OT TEX UHTepdencos,
(PYHKLMOHAIbHOCTb KOTOPbIX peasn3yioT. Yalle BCero 3To NpuBoAUT K APo6JIeHNI0 MHTePdEeCcoB Ha
MeHbLUMe. PacCMOTPUM Ha npumepax.

«MycTas» peanusauus

[lonycTuM, y Hac ecTb KJlJacC Programmer , KOTOPbIA OMUCbIBAET NPOrpaMMUCTA U3 0PUCa HEKOTOPOW

KOMMaHnn. COprLI,HVIKVI NUWYT KOA4 N NHorga easT nuuuy, KOTOPYHO KOMMNaHUA 3aKa3bliBaeT B ouc.

interface Programmer ({
writeCode () : void

eatPizza(slicesCount: number): void

class RegularProgrammer implements Programmer {

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

Yepes Kakoe-TO BpeMs KOMMNaHUA Ha4vasia HaHUMaTb hpusiaHCepoB, KOTopble pa60Ta|0T y,D,aﬂéHHO n
nuuuy He enaT. ECam Mbl NCNosib3yem TOT xe VIHTep(beIZC, TO KNacC Freelancer [A0JDKEH 6yIJ.ET

peann3oBaTb METO[ eatPizza , XOTHA OH €My N HE HYXKEH — 3TO «NYyCTadaA» peasan3saunsa VHTepdenca.

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 {
// 3Bmech OymeT NyCTO —

// @TO curHaj, 4TO MHTepderc Hamo OpPOoOUTH.

PaspeneHue nHtepcenca

Mbl MmoXxeM nsbexxaTb Npobaemsl N3 NpuMepa Bbille, eCAN pa3fennuM NHTepdenc Programmer . Mbl

MO>XEeM MoAeJINTb ero Ha ABe POJZIN: CodeProducer W PizzaConsumer .

interface CodeProducer {

writeCode () : void

interface PizzaConsumer {

eatPizza(slicesCount: number): void

Tenepb N RegularProgrammer , U Freelancer 6ynyT’peanm3osuBaTbToan01e MHTepdenchl,
KOTOpble UM AEeNCTBUTEIbHO HY>XKHbI:

class RegularProgrammer implements CodeProducer, PizzaConsumer {
constructor () {/*...*/}
writeCode () : void {/*...*/}

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

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

// Meronm “eatPizza  yxe He HyXeH.

CpaBHeHue c SRP, BausHue Ha LSP

ISP MOXXHO NMpencTaBasATb Kak MRPUHLIMA €ANHON OTBETCTBEHHOCTU (SRP) ANns nHTepgencos.
LpobneHne nHTepdencoB 4eNCTBUTESIbHO 3aCTaBIIeT Ae/INTb OTBETCTBEHHOCTb MEXAY HUMMU.

Ecnn mbl npumeHsem ISP, nonyyaem 6onblue nHTepdencos C MEHbLUNM KOJMYEeCTBOM METOL0B B
KaxgoMm. Ecnv mbl npumeHsaem SRP, nosiyvaem 6osblue Mooyen ¢ MeHbLUMM KOJIMYECTBO METOLOB B
KaxgoM. MNMpumeHeHne 060Mx NPUHLIMMOB pa3oM 3acTaBaseT AeaTb KOHTPAKTbl MeXAy MOAYNAMN
rnpoLue, YTO CHMXKaeT BepPOSATHOCTb HapyLIeHNa NpuHUmMnia NoACTaHOBKM JINCKoB (LSP).

MaTepuansl K pasgeny

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

« The Single Responsibility Principle and the Interface Segregation Principle
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B peasnibHOMN XXU3HM

ISP MO>XHO pacCMaTpuBaTb Kak MPUHLWA € ANHOW 0TBETCTBeHHOCTU (SRP) ana nHtepdencos. Ero
rnaBHas 3afjia4a — NOMOYb CMPOEKTMPOBaATb MHTepdenchl Tak, 4Tobbl B HUX He BbI10 HNYero
AnwHero. MpuHLKMi NoMoraeT BbiSBAATb 6osee BbiCOKMe abCcTpakLumm U HAXOAUTb HEOYEBUAHbIE
CBSI3U MeXAy CYLLHOCTAMMU.

TpaTtbl n poxopnbl B KonHe

anﬂOMEHMEKOMH——aTOHpMﬂOMEHMEAHH3KOHOMMM,6yﬂymMMHDEEMHMKTHMEHOBaTOM
nnowanka ona4a sKCNnepnMMeHTOB.

B KoliHe eCcTb BO3MOXXHOCTb 3anucbiBaTb TPaThl U Aoxoabl. PazpaboTymkn ncnonssosann ISP, 4Tobbl
coenatb paboTy € 3TMMKM ABYMA CyLLHOCTAMN 6onee yaobHown.

CnepBa B NMPUI0XKEHUN OblNV TONLKO TpaTbl, MO3TOMY B UCTOPUN XPaHUINCb TOJIbKO 06beKkThbl TUNa
Spend .

interface Spend {
amount : number
date: Timestamp

type: 'helpful' | 'harmful' | null

type History = Spend[]

Korna B npuno)xeHnn 0ob6aBuANCb AOX04bl, B UCTOPUN CTaJIN XPAaHUTbLCSA He TOJIbKO TpaThl. Y TpaT 1
noxonoB 6bn 0bume nons, No3TomMy 6bI10 IOFMYHO BEIHECTU UX B 00WMIA MHTepgenc Record , a

NHTepdenc TpaTbl PAaCIMPUTL OT HEro:

type RecordTypes = 'spend' | 'income'

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

// Ofume moJsisi OmMcaHe B ofOweM mHTepdeiice.
// ISP mnomMoraeT BHEISBUTL CKPHITHE CBSI3U

// Mexmy CYWHOCTAMM M B3aBUCUMOCTM B MX [IOBEOEHUN:
interface Record {

amount: number

date: Timestamp

is: RecordTypes

// Toms “type’ 3Imecb yxe HerT,

// OJa IOXOOOB OHO HE HYXHO.

// VHTepbderc TpaTH pacumMpseT MHTepdelic 3anmmcu:

interface Spend extends Record {


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

type: SpendTypes

TpaTbl 1 LOXOLbl CTaNV peasin3oBaTb 3TN NHTepdenckl Tak, 4Tobbl 6a30Bas 3anncb onuckiBaa
obuiee noBefeHne, a TpaTa ¥ AOXOL — TOJIbKO CneunuduyHoe ans HUX:

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 PYHKLMOHANBHOCTb He ﬂ,y6ﬂ|/|pyeTCﬂ, HO KNacCcCbl NMpPpn 3TOM He 3aBUCAT OT METOA0B, KOTOpPbIE NM
He HY>XHbI.

YBepomMmneHus B 3agavyHuKe

3allavyHuK — 3TO CUCTEMA YMNpaBJeHns 3adavyaMn 1 y4éTa BpemMmeHun paboTsl.

[ns HaNOMUHaHKA 0 MOAXOASLLNX CPOKAX 3a4aun B 3a4a4HUKE UCMOb3YIOTCS YBELOMIEHNS.
YBefoMneHns 6bIBaloT pa3HbiX TUMNOB: push, SMS 1 no4yToBble.

CornacHo ISP, o6liue ass BCEX TUMOB MO U METOAbI pa3paboTyMKn XpaHaT B obuiem nHTepgerice

Message :

interface Message {
title: string
body: string


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

send(to: string[]): void

OeTanu xe — onucbIBalOT KOHKpPEeTHO noAg KaXAabl TvN yBe,D,OMJ'IEHVIVIZ

interface SmsMessage extends Message {
smsService: SmsService

//

interface PushMessage extends Message {
pushService: PushService

//

interface EmailMessage extends Message {
emailService: EmailService

//

LLIaGs1I0HbI NPOEKTUPOBAHUA U NPUEMBI pedaKTOPUHra

CnefoBaTb NPUHLUMNY pasfefieHns nHtTepderica NoMoratoT Takme WaboHbl MPOeKTUPOBaHMA Kak
ApanTep, a TakXXe NpUémbl BblAeSIeHUss nHTepdeica U MHOXXeCTBEHHOr0 Hac/lef0BaHNS.

ApanTtep

ApanTtep — wabnoH NPOEKTUPOBaAHUA, KOTOPLIN NO3BOSSET 06beKTaM C HECOBMECTUMbIMUI
MHTepdencammn paboTtaTb BMECTE.

C To4KkM 3peHus ISP 3ToT wabnoH nomoraeT AepxaTb UHTePdENChbl YNCTBIMA U MOHATHLIMU, a Mpn
Heo6Xx0[AMMOCTN COBMECTUTb HECOBMECTUMbIE MOAYJIN Yepes cneunabHyo NpPocionKy (agantep).

MpunoxxeHne KypcoBrK NokKa3bliBaeT Kypc fossapa K pybsnto. OHo 6epéT AaHHble KypCcoB C canTa
LleHTpanbHoro 6aHka Poccun. LleHTpobaHK oTOaéT ux B popmaTe XML, a KypcoBuk paboTtaeT c JSON.

ApanTep NnoMoraeT «NoAPYXUTb» MOAYNU, KoTopble paboTatoT ¢ XML, n moaynu, koTopkle paboTatoT
c 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 => ({
// Koueeprupyem xml B Jjson:

return json


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

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

return course

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

1O

Tak>Xe afanTep NOMOraeT CARaBAATLCA CO «C/IOMaHHbIM» APl 0T 6ekeHza n Nnpeobpa3oBaHNEM OLHUX
CTPYKTYP OaHHbIX B gpyrue.

N3 MNHYCOB MO>XHO Ha3BaTb:

. pobasneHue ewé oaHon abcTpakumm B KOLOBYIO 6asy NpoekTa;
« NPV CO3OaHUN HOBOrO afanTepa HY>XHO HalTW BCe MecTa, rae TpebyeTcs ero UCrnosb3oBaThb.

BoipeneHue nHrtepdemnca

BblaoeneHve nHtepderica — 370 NpMém, Npyu KOTOPOM OAMNHAKOBbIE METOAbI 1 NOASA BbIHOCAT B
OTAENbHbIN MHTepdenC.

B kayecTBe NprMMepa MOXXHO BEPHYTbCS K KoWHY U3 npowioro pasfena. IHTepgenc Record — 3TO

BblAe/IeHHbIN 06Wnin MHTepdenc, KOTopbIi BKAOYaeT B cebsa obime onsg TpaThl M 4OX04a NONS.

BbloeneHne nHtepdgenca TeCHO CBA3aHO He ToNbKOo C ISP, HO n ¢ LSP. HanpumMep, OHO ncrnonb3yeTcs
Npn NOUCKe KOPHS KOMMNO3ULIUK U KaK BCMOMOraTe lbHbI UHCTPYMEHT A1 BblAeNeHnsa cynepksacca.

MHoO)XecTBeHHOe HacJnieaoBaHue

MHO>XeCTBEHHOE Hac/leloBaHNE UCMOMb3YeTCs, Hanpumep, 4Tobbl peann3oBaTbh PYHKLNOHANbHOCTb
HECKOJIbKUX MHTepPencoB:

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

B TypeScript Takoe HacnefoBaHMe peannsyeTcs Yepes MUKCUHbI.

[l0 3TVX NOp B KHUre 4J1s1 NPOCTOThbl MOBECTBOBAHMS Mbl MPOMYCKaNN CreunasbHyo hyHKLNIO
applyMixins , KOTOpas KOMMpYeT PYHKLMOHANIbHOCTb U3 POAUTENBCKMX K/1ACCOB:

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))
})
1)

YT106bI NPUMEp C KIaCCOM Horse BbiWwe cpaboTas, HaM HeEOBXOAMMO NUCMONIb30BaTb applyMixins

cnepywowmm obpasom:
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applyMixins (Horse, [Animal, Transport])

Torga MHOXeCTBEeHHOe HacsiefoBaHue 6y,EI,ET pa6OTaTb, KaK Mbl OXKngaeM.

MaTepuansl K pasgeny

o ApanTtep
« JIeKapCTBO OT CQIOMaHHOM 06paTHOM COBMECTUMOCTU

« Peanusauwmsa apantepa Ha TypeScript

« Bblaenenue nHtepdenca

« Liskov Substitution Principle and the Composition Root
. MHO)ecTBeHHOe Hacne[oBaHue

« Mixins in TypeScript

AHTMﬂaTTepH bl U 3aNaxXxu

MpyHUMN pa3aeneHns nHTepgenca KoOHUEeNTya bHO NMOX0XK Ha MRPUHLMN e ANHCTBEHHON

OTBETCTBEHHOCTU U peLlaeT cxoxune npobaemMsl, TONbLKO OTHOCALLNECS K HoJiee BLICOKOMY YPOBHIO
abcTpakuuu.

[lBa caMbIX pacnpoCTPaHEHHbIX «3anaxa», HaMeKalLWwmx, 4TO HapyLeH ISP, — 3TO rpsa3HbIn
MHTepdenc n «nyctaa» peannsauyms.

FpA3HbLIN UHTEepchenc

MNpobnema rpa3HOro nHTEpdenca BOHMKaeT, KOrga nHTepgenc cogepxumt B cebe CAANLWLKOM MHOI0O

MeTon0B K nonen. Kak n 6onblumne mogynm B SRP, rpsisHbin nHTepgenc B ISP NnpuBoanT K N0X0N
YNTAeMOCTV N AOPOror nogaepxke.

PaccmoTpum npobnemy Ha npuMepe. JonycTuUM, y HaC eCTb KalbKynsTop, KOTOpbI yMeeT
CKMaAblBaTb, BbIYUTATb, YMHOXaTb, AeNUTb U 6paTb KBaApaTHbIE KOPHU.

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 {

//

Mpy pacwmpeHnn yHKLMOHANbHOCTU UHTEPMENC MOXKET CTaTb CJNLIKOM 60/bLINM:

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
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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

sgrt (a: number): number

power (base: number, power: number): number
sin(x: number) : number

cos (x: number) : number

tan (x: number) : number

log(x: number): number

1logl0 (x: number) : number

//

Knacc, peanusyrownnm Takom nHtepgenc bynet HeonpaBaaHHO 60/bLLMM, N3-3@ HYEro CJIOXKHOCTb
MOHMMaHWA KoJla Pe3Ko BblpacTeT.

Kpome BbICOKOI CJIOXKHOCTU Ipsi3HbIE MHTEPgENChl NPUBOANAT U ellé K ogHon npobieMe, KOTOPYHO Mbl
yrnoMuHanu B pasfese c NpMMepamMm U3 naeasibHoro Mupa — nycToln peannsauun.

«MycTas» peanusauus

«[ycTas» peanusaumns nHTepdernca BO3HNKAET, KOraa nosBaseTcs MOoAy/b, KOTOPOMY HE HYXHbl BCe

MeTOoAbl U3 peann3yemMoro nHTepgenca.

MonpobyeM co3aaTh apUpMETUHECKUIA KanbKynaTop. EMy He Hy)KHbl TPUrOHOMETprYeckue yHKLUN
1 norapuMsbl, HO U3-3a TOr0, 4TO OHW OMKMCaHbl B MHTepdece, HaM NPUAETCS MOCTaBUTb 3aryLUKK
Ha 3TV MeToAbl:

class ArithmeticCalculator implements Calculator {
// ®YHKLUMOHAJILHOCTBH METOLOB, KOTOPEIE HYXHE,

// oOnMCHBaeM MOJIHOCTBHIO:

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

// OCTaJjibHEHIE METONE HEe HYXHE,
// HO mHTepbderc "Calculator’® TpebyeT mux peanmsaluuu,

// TPUXOOUTCH NUCATL BATJIYIIKMA:

sqgrt (a: number): number

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


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

sin(x: number): number { return 0 }
cos (x: number): number { return 0 }
tan (x: number): number { return 0 }
log(x: number): number { return 0 }
1logl0 (x: number): number { return 0 }

//

ISP pewaeTr

ISP nomoraeT npoekTuposaTb UHTepdencol, n3berasa npobnem Boile. Ha NnpuMepe KanbKynsaTopa Mbl
6bl MOr/I BbIAENNTb HECKOILKO UHTEP(ENCOB C COOTBETCTBYIOLUMMN PONAMN:

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

1logl0 (x: number) : number

Torga apMMeTNY4eCKOMY KalbKynaTopy A0CTaToO4YHO 66110 6bl peannsoBaTb UHTepdenc
ArithmeticCalculator . bosiee HaBOPOYEHHbIN MHXXEHEPHbIN KaslbKyaTop cMor 6bl peann3oBaThb

HEeCKO/IbKO MHTephencoB 0AHOBPEMEHHO C MOMOLLbI0 MHOXXECTBEHHOIr0 HacJieA0BaHUS.

MaTepuansl K pasgeny

« Avoiding_Interface Pollution with the ISP
« Rolelnterface, Martin Fowler

o [MpuHUMN pa3aoeneHusa MHTepdEenca

. Can anyone provide an example of the LSP?
. LlabnoH Null-object
« Does Null-object Pattern Break ISP?

OrpaHuquuﬂ M NnoaBOAHbIE KaMHHU


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

Kak n B cny4ae ¢ SRP, npobnemsl C pasgeneHnemM NHTepdencoB BO3HUKAOT U3 TPYAHOCTEN
NMPOEKTUPOBAHUSA N NMPOrHO3MPOBAHNS.

Cnenoe cnepoBaHue onacHo

Cnenoe cnepoBaHwue ISP rpo3nT gpobnenunto BoobLye Bcex NHTEP(ENCOB Ha aTOMapHbIe C 0AHUM
MeTOAOM UM NoJsieM. DTO MOX0XKEe Ha aTOMapHbIA CSS, Korga Ka)kgoe CBONCTBO OMNUCLIBAaeTCA
OTAeNbHbIM KJ1aCCOM.

Ho cyTb npuHumna He B TOM, 4Tobbl pa3fapobuTb NHTepdencsl, a B TOM, 4TOObI BbIAENUTb
MWHUMaJIbHO HEOBX0AMMOE KO/IMYECTBO METOA0B, YTODLI peannsyloLine ero MoA4yn He 3aBUCeNN OT
HEHY>XHOWN (PYHKLIMOHANIbHOCTN.

Kak NoHATb, 4TO UHTepdenlc cTan rpsasHbIM

Bo MHOrmx npegMeTHbIX 061aCcTAX CyLWHOCTM MOryT obnafaTb o4eHb 60MbLWINM KONMYECTBOM CBONCTB
1 METOA0B, N3-3a Yero pasaensaTb NHTepdencbl MoXXeT ObiTb TPyAHO. Pa3zpaboTymkn moryt
CTOJIKHYTbCSl C CUTyaumen, korga He byaeT o4eBUAHO, B KAKOW MOMEHT UHTepgeNnc BCé ewé
nogvunHsaeTcs ISP, a B Kakon — y»xe HeT.

KoHhnuKTbl ponien n nepapxumm

NHTepdencbl MOXXHO YC/IOBHO NOAENNTbL Ha ROAU: TUM, NOBeAEeHMe, OXXMAaHNe (HanpuMep B
KOHTpaKTe) n ap.

Nepapxuns posieit MOXXeT KOHRIMKTOBATbL C MepPapPXUeEN CYyLLHOCTEN N MOAYJIEN, KOTOPbIE peann3yloT
MHTepdenchl. 3To AenaeT CTPYKTYPY CUCTEMbI CJIOXKHOI A8 NOHUMaHUS U MOXKET BBOAUTHL B
3abnyxxneHve nNpu YTeHUN Koaa.

MaTepuansl K pasgeny

o ATomapHbIn CSS
. The 6 roles of the interface
« KOHTpakKTHOE NporpaMmMunpoBaHme

« Goodbye, Object Oriented Programming



https://habr.com/en/post/432586/
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
https://habr.com/en/post/432586/
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

BBeneHue

MporpaMMHble CUCTEMbI COCTOSIT U3 MOAYJEN, KOTOPbIE Mbl MOXXEM YC/IOBHO MOAEINTb Ha
HU3KOYPOBHEBbIE 1 BbICOKOYPOBHEBGIE.

Hu3KkoypoBHeEBbIE cofepXaT YTUANTaPHY PYyHKLMOHaNbHOCTb: obpauleHne K 6ase gaHHbIX, 3anNpPoChl
K cepBepy, peHaepuHr DOM-31eMeHTOB Ha CTpaHuLue.

BbICOKOYPOBHEBLIE COAEPXKAT CI0XKHYI0, 6oiee abcTpakTHyt0 6r3Hec-nornky. OHM LOCTaTO4YHO
abcTpakTHbI, 4TO6bI X MOXKHO 6bISI0 MEPEeNCrnonb30BaTh B Pa3HbIX MPOEKTax: aBTopM3auns
nosb3oBaTesiein, Banngauns popm, oTrpaBka yBeaoMIAEHUN.

B yCTOMYMBbLIX CMCTEMAX BbICOKOYPOBHEBbIE MOAY/IN, KaK NMPaBuio, He TpebytoT obHOBEHUS Npu
M3MEHEHUN HN3KOYPOBHEBbLIX. [JLOOUTbLCA NOAOOHOM YCTONYMBOCTM MOMOraeT NMPUHLMMN MHBEPCUN
3aBUCUMOCTEN.

MpUHLUUN UHBEPCUU 3aBUCUMOCTEHN

MNpuHunn nHeepcuun 3asucumocten (Dependency Inversion Principle, DIP) npegnonaraeT, 4To:

- BbiCOKOYpOBHEBbLIE MOAYN HE AO/KHbLI 3aBMCEThL OT HU3KOYPOBHEBbLIX; 06a TUNa A0/1KHbI
3aBuCeTb OT abCcTpakuni.
« ABCTpaKkuuM He JOJDKHbI 3aBUCETb OT AeTasell, AeTann AO/KHbI 3aBUCETb OT abcTpakyunii.

Taknm obpasom DIP nomoraeT cHM3MTb 3aLienneHve moaynen (coupling).

Korpa moaynm »ECTKO 3aLlenJsieHbl, OHM CJINLWKOM MHOI0 3HAlOT APYr O Apyre n He PYHKLUNOHUPYIOT
Mo oTAENbHOCTU. B Takol cuTyaumnm nameHeHns B ogHom bynyT TpeboBaTb USMEHEHUI B APYIrUX —
4TO HapywaeT OCP.

3auenJsieHme m CBA3HOCTb

3auenneHune (coupling) He CTOUT NyTaTb CO CBA3HOCTLIO (Cohesion).

3alensieHvue — cTerneHb B3anMM03aBUCMMOCTH Pa3HbIX Monyneﬁ. YeM BbllLe 3auenneHne, Tem bonee
Xpyl'lKOl;I noJsilydaeTcsa cuctemMa, U TeM CJioXKHee BHOCUTb N3MEeHEeHUA.

CBA3HOCTb — CTeneHb, B KOTOPOW 3afa4M HEKOTOPOro MOLY s, CBSi3aHbl APYr C APYroM. YeMm Bbille
CBSI3HOCTb, TEM CTPOXKE MOAy/IM cieaytoT SRP, TeM Bbile CHOKYCMPOBAH MOAYJIb HA KOHKPETHOM
3ajave.

Ab6cTpakuum

CornacHo NpuHUUMY MoAyAu AO/KHbI 3aBUCETb OT APYrMxX MoAyJel He Hanpsamyto, a oT abcTpakuuii.

B npumMepe c perysaTopoM TeMrnepaTypbl Ha CXeMe HMXe CTPYKTypa cuctembl HapywaeT DIP. Mogynun

3aBUCAT HanpAaMyr OT OPYrux Mop.yne|7|, 3TO yBeJIN4YMBaAET 3auenneHue.

NcnpaBneHHbIN BapnaHT BBOAUT MPOC/ONKY MeXAY CYLHOCTSAMU B Buae abcTpakumm —
NHTepencos.

Mopnynsm Tenepb He 06s3aTesIbHO paboTaTb C KOHKPETHLIMU MOAYIAIMU, OHU MOTYT paboTaTb C
nto60M CyLWHOCTbIO, KOTOpas peannsyeT yKasaHHbIn nHTepdenc. Tak CHMU)XaeTcs 3auenneHune.


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 n TectupyeMocTb

Mpy TECTUPOBAHUMN MOAYJIA, KOTOPbIA 3aBUCUT OT APYrUX MoayJiei, HaM HY>KHO IMbo co3aaBaTb
3K3eMMNAp KaXkAon 3aBMCMMOCTU, MMHO co3aaThb 3aryLIKu.

DIP ynpolwiaeT TecTupoBaHue cuctemMol. ECinm moaoynm 3aBUCAT OT MHTepdencos, HamMm JOCTAaTOYHO
COo34aThb 3arJlyLllKy, peaJn3yloLLyo 3TOT uHTepdenc.

KopoTko

MpUHUMA NHBEPCUU 3aBUCUMOCTEN:
e BBOAWT MNMpaBWJia N orpaHnyeHmna ona 3aBUCMMOCTU OOHUX MO,D,yﬂeI?I OoT Apyrunx;
o CHW)XAEeT 3auenieHne moaynen;

. [efnaeT TecTupoBaHue Moaysel nNpoLle;
« MO03BOJISIET NMPOEKTUPOBATL CUCTEMY TakK, YTOObl MoAy N BblV 3aMeHsieMbl Ha Apyrue.

MaTepuansl K pasgeny

« MNpuHUMNO UHBEPCUK 3aBUCMMOCTEN, Bukuneausa

o [MNpuHUMN UHBEPCUN 3aBUCUMOCTEN, AnekcaHap bblHAO
o MpuHumMn nHBepcuun 3aBncrumocTten, MakeDev

« 3auenseHne Mmoayaen

o CBSA3HOCTb MoAaynen

« General Responsibility Assignment Software Patterns, GRASP

« Inversion of Control Containers and the Dependency Injection pattern
« [lpumep c TepMoOperysiaTopoM

B npeasnbHOM Mupe
B naeanbHO CNPOEKTUPOBAHHON CMCTEME MOLYJIN 3aBUCAT TOJIbKO OT abCcTpakLUmWia, 3aLensieHne —

MWHNMAJIbHO, a CBA3HOCTb — MaKCuUMaJlbHa.

AyTeHTucuKauma nosib3oBaTtesien

PaccMOTpuM B KavyecTBe npumepa MoayJ/lb ayTEHTUDUKALUKN NoJib30BaTenei.

class MySglConnection {/*...*/}

class Auth {

connection: MySglConnection

constructor (connection: MySglConnection) {

this.connection = connection

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

B npvMepe Bbile MOAY/b Auth — BbICOKOYPOBHEBLIN, @ MySglConnection — HW3KOYPOBHEBBLIN.

Mpumep HapywaeT DIP, NOTOMY 4TO Auth 3aBUCUT HamMpsMy OT MySglConnection .


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

Ecnv Mbl cMeHUM 6a3y faHHbIX, TO HaM NPUAETCA MEHATb U KO MOAyNs Auth . [0-XOpoleMy, Auth
He L0J/1KEH HUYero 3HaTb 0 6a3e AaHHbIX, KOTOPYIO Mbl MCMOJIb3yeM. EMy AOCTaTOYHO 3HaTb, 4TO €CTb

Kakasa-To 6asza, K KOTOPON MOXKHO A0CTy4aTbCs Yepes onpenenéHHble MeToabl — 3TO paboTa
MHTepdenca.

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 MOXKEM 0TBA3aTb Auth OT KOHerTHOIz 6a3bl AaHHbIX, YKa3aB B 3aBUCUMOCTHU

NHTepdenc.

class Auth {
// Tun 3aBUCUMOCTM IIOMEHSJICSH :

connection: DataBaseConnection
constructor (connection: DataBaseConnection) {

this.connection = connection

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

OCP u LSP aBTOMaTOM

McnpaBieHHbI BapMaHT aBTOMaTUYeCKN YA0BAETBOPAET ABYM APYrMM NPUHLMMNAM: OTKPbLITOCTU-
3aKpblTocTN (OCP) 1 noactaHoBku Jinckos (LSP).

Mbl MO>XKeM 3aMeHUTb 0AHYy 6a3y AaHHbIX Ha APYrylo, eC/in OHa peanusyeT uHTepdenc
DataBaseConnection , U MPUIOXKEHNE HE CIOMaeTCs, Kak 3Toro TpebyeT LSP. MNpu nsmeHeHnn 6asbl

HaM He NPUAETCHA U3MEHATb KO4 MOAYAA Auth — Tak Mbl yaosneTsopsiem OCP.

MaTepuansl K pasgeny

o MpuHLUMN nHBERCUU 3aBucumMmocTen, MakeDev

. Dependency Inversion Principle, oodesign
« OCPvsDIP

B peasibHOM XXU3HM

Ons 6onblUero KOHTPOJISt HaZ 3aBUCUMOCTSIMU 1 yYNpoLLeHns TecTupoBaHus DIP npennaraeTt
MCNONb30BaTb MHBepCcUO KoHTpoad (Inversion of Control, 10C) n UHBLEKLINIO 3aBUCUMOCTEN
(Dependency Injection, DI).

DIP, DI u TectTupoBaHue


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

MucaTb TecThbl 6e3 DIP BO3MOXHO, HO C/iegysa NPpUHLUMNY 3TO AenaTb npoie. Ecnm moaynb 3aBUCUT OT
abcTpakumm, To ero 3aBUCMMOCTb Jierye noaMeHnUTb HeNKOoBbIM 06 LEKTOM.

BepHémcsa K npuMepy € ayTeHTudUKaumen. ns Toro, 4Tobel NpoTeCTMpPOBaTb peann3saunio, Kotopas
He cnepnyeT DIP, HaMm NpuaéTca co3faTh dK3eMNAap Kfacca MySglConnection :

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

let auth: Auth

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

auth = new Auth (connection)

b

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

Mpobnema — B NpON3BOAMTENILHOCTU. XOPOLUNA MOAYJIbHbLIA TECT A0/KEH BbiTb BbICTRLIM, @

CO3[aBaTb 3K3EeMIMJIAP HACTOSAWEro 06bekTa Ha KaXkabll TECT — pecypco3aTpaTHO.

Kpome TOro, B Nji0X0M peanmsaunm Knacc MySglConnection CaM MOXET 3aBUCETb OT APYrux

MOﬂyﬂeﬁ,3K36MHﬂﬂpblKOTOpr'NDKe6yﬂyTCO3ﬂaBaTbCﬂ.BCé3TOCMﬂbHOTOpMO3MTTeCTH.

Tenepb nonpobyem NpoTecTUpoBaTh peannsaunto, kotopas cneayet DIP:

class DbMock implements DataBaseConnection {
connect (host: string, user: string, password: string): void {
// 3mech nOeméBhHE OlepauMM—3aIJIyLKH,

// mnomkjouaTbcsa K Gase coBCeM He 00sS3aTesIbHO.

// TyT peanmmsaumus TOJILKO TeX METOIOB,

// KOTOpPHEE IOHAIOOATCA OJi TeCTOB.

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

let auth: Auth

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

b

//
H)


https://stackoverflow.com/questions/346372/whats-the-difference-between-faking-mocking-and-stubbing
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Knacc DbMock peanusyeT MHTeEP(ENC DataBaseConnection . Mbl MOXKEM CMPOEKTMPOBATbL €ro

MaKCMMaibHO NPOCTbIM N NErKUM, 3TO YycKopuT paboTy TecTa.

MHBepcusa KoOHTpoONA

DI — 370 YaCTHbIN CiyYalt MHBERCUN KOHTROAS. Mpy 3TOM NOAX0Ae KOHTPOJIb 3a BbIMOJIHEHVEM
nporpaMMbl 0TAAETCSA (PEIMBOPKY, KOTOPbIA 3HAET, B KAKO MOMEHT 1 KaKylo (PYHKLINIO Hago

BbI3BaThb. Llenb loC — caenaTtb cuctemy paclumpsaemMon.

Inversify npeanaraet peweHune ansa loC Ha TypeScript. Inversify npegocTtasnsaeTt APl onsa cos3gaHus
KOHTEMNHEePOB C YKa3saHMeM 3aBMCUMOCTEN, KOTOPble MOTOM MOACTaBAITCA aBTOMaTUYECKU.

MaTepuansl K pasgeny

. Dependency Injection

« Inversion of Control

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

« Mpumep pa3paboTku KpecTtnkoB-HoaMkoB no TDD

« On DI, Loose Coupling_and Unit Tests
« Inversify.io

« Dependency Inversion with Inversify.io

LLIa6s10HbI NPOEKTUPOBAHUSA U NMPUEMBbI pedaKTOpPUHra

CnepoBaTb NPUHLMMNY UHBEPCUN 3aBUCUMOCTEN MOMOTratoT MHBEKLNA 3aBUCMMOCTeN, HabnogaTens n
WwabfIoHHbIN MeTOoA.

MHBbekuunsa 3aBUCMMocTen

BHeapATb 3aBUCMMOCTU MOXXHO TpeMs cnocobaMu: Yepes KOHCTPYKTOP, Yepes CeTTepbl 1
NHTepdEencHo.

NHbekuus 4yepes KOHCTPYKTOP

CaMblii pacnpoCTPaHEHHbIN BN UHBEKLMN — Yepe3 KOHCTPYKTop. Mpu co3aaHnn Kiacca B
KOHCTPYKTOpE Mbl MepeymnciseM BCe 3aBUCUMOCTU, KOTopble TpebyloTca Ans CO3AaHNS SK3eMnaspa:

class Room {
private chair: Chair
private couch: Couch

private table: Table
constructor (chair: Chair, couch: Couch, table: Table) {
this.chair = chair

this.couch = couch

this.table = table

// Vnu MUCHOJIb3YS KOPOTKMM BapMaHT BalnCH:

class Room {


https://en.wikipedia.org/wiki/Inversion_of_control
http://inversify.io/
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constructor (
private chair: Chair,
private couch: Couch,

private table: Table
) {1}

HenocpencTBeHHO BHegpeHneM 06bI4HO 3aHMMaeTCs cnelmaibHas CywHoCTb — DI-KOHTenHep.
KoHTelHepbl aBTOMaTU3NPYIOT CO3AaHNE SK3EMMJIIPOB HYXXHbIX KJ1ACCOB 1 MOMOTratoT B yNpaB/ieHnn
MX XKU3HEHHbIM LMKJIOM.

B A3blkax co cTaTu4eckon Tununsaunen DI onnpaeTcs Ha TUnbl 3aBUCUMOCTEN, 06 bABJIEHHBIX B
KOHCTpYKTOpe. Icnosib3ys 3TW TUMbl 1 KOHGMUIypaLuuio NpuUnoXeHus, KoHTenHep BbibupaeT
KOHKpEeTHbIe KJlacChl, KOTopble 6yaeT BHeAPATb:

const container = new DIContainer();

// Tpu permcrpaummu 3aBUCKUMOCTEN Mbl OYIATO OOBABIISEM «COOTBETCTBME»

// Mexny abCTPaKTHEIM TUIOM MM MHTepdelcOM M KOHKPETHON peaym3almen:

container.registerSingleton<Chair, WoodenChair>();
container.registerSingleton<Couch, LeatherCouch>();

container.registerSingleton<Table, DiningTable>();

// Mel BYOTO TOBOPMUM:
// — KoHTelHep, ecnu yBUIMIL B Kome Tun  Chair’,

// 3aMeHM ero Ha SK3eMIsap kjacca  WoodenChair'.

3T0, HanpuMep, NOMoraeT NoAMEeHATb 3aBUCUMOCTU BO BpeMs TeCTMPOBaHWS, 3aMeHUB
perncrpaumuto:

// BO BpeMs TeCTMPOBaHMS MH yKaxeM IOPyTMe KJIaCCH,
// kOoTOpEE OYyOYyT peajM30BHBATL Te Xe MHTepdeicr,

// HO, Hamnpummep, OYIOYT NPEICTABJIATH COOOM MOKM WMIJIM CTAOH:

container.registerSingleton<Chair, TestChair>();
container.registerSingleton<Couch, TestCouch>();

container.registerSingleton<Table, TestTable>();

B TypeScript Takxe cywecTBytloT DI-KOHTelnHepbl, KOTopble paboTaloT Ha AekopaTopax, HO nogobHoe
BHeApeHUE BbIMSANT HE TaK YNCTO U TpebyeT n3MeHeHNin HENOCPEACTBEHHO Kofa. BHeapeHue xe,
OCHOBaHHOEe Ha Tunax, NoOMoraeT OTAEINTb «MHAPACTRYKTYRHbIN» KOA_OT KOA3 MNPUI0XKEHUS.

NHbekLMs Yepe3 KOHCTPYKTOP OT/IMYHO NMOAXOAMUT, KOrfa Bce unm 6onblias 4acTb 3aBUCMMOCTEN
HeobxoauMbl ANns paboTbl Knacca. ECv )Ke 3aBUCUMOCTU OMUMOHabHbI MW HaM HY>XKHO MEHSITb UX B
npouecce paboThbl MPUISIOXKEHMS, Mbl MOXXEM BOCMOJ/Ib30BaThCS MHbEKLIUEN Yepes ceTTep.

NHbekuus yepes cetrep

lMpy BHegpeHUN Yepes ceTTep Kaxkaas 3aBUCMMOCTb YKa3biBaeTCs B N0Jie, KOTOPOe MOXXHO U3MEHUTb
yepes set . C TaKUM BUAOM BHELPEHUSA Mbl HE MOXXEM rapaHTUPOBaTb Han4yme BCcex 3aBUCUMOCTER,


https://stackoverflow.com/a/50724263
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NMO3TOMY OHW LOJIKHbI 6bITb ONUUOHANLHBIMU, @ UX OTCYTCTBME HE A0JHKHO HapylwaTb paboTy Knacca.

Hanpumep, Hann4yne B KoMHaTe Mebenn He obsA3aTeNnbHO, KOMHaTa cCMoXeT «paboTaTb» 1 6e3 Heé,
MOTOMY 3aBUCUMOCTU MOTYyT ObITb onunmoHaNbHbIMW:

class Room {
public chair?: Chair
public couch?: Couch

public table?: Table

Mbl MOXXKeM co3aaTb KOMHaTy 6e3 mebenun, a NnoTom 06CTaBNSATbL €€ N0 Mepe HEOBXO0AMMOCTU:

const livingRoom = new Room() ;

livingRoom.couch = new LeatherCouch();

livingRoom.table = new OakTable () ;

3T0 XKe No3BoJIAET 3aMEHATb 3aBUCUMOCTHN BO BpeMA pa60TbI, 4YTO MOXXET BbITb MONE3HO npun
1crnosib3oBaHMM NaTrepHa «CTpaTterns»

livingRoom.couch = new LeatherCouch();

// .. .ConycTsa Kakoe—TO BpeMs OMBAH MOXHO BaMEHUTH:

livingRoom.couch = new FabricCouch () ;

I'Ipo6nema 3TOro nogxonda B TOM, 4YTO NOJIA C 3aBUCMMOCTAMU CTAaHOBATCA public , @ 3TO He BCerja

npuemnemo. Ecnm o6b8BNATL NONAS NYBANYHBIMU HAM He NOAXOAUT, Mbl MOXXEM BOCIMOJ/1b30BaThCS
BHeApeHNeM C NMoMoLLbi0 NHTepdeica.

UHBbekuua c noMmoLbio uHTepdenca

BHeapeHne C NOMOLLLI0 NHTEP(enca NoxXoxe Ha NpeablAyLINA NoAX04, TONIbKO B HEM UCMOJIb3YIoTCSA
He ceTTepbl, a OTAE/IbHbIE€ METOAbI-MHXXEKTOpPbI. VX Mbl onncbiBaeM B MHTepdeice RoomBuilder ,

KOTOPbLIN peann3yeT KNacc Room :

interface RoomBuilder {
injectChair (dep: Chair): void
injectCouch (dep: Couch): void

injectTable (dep: Table): void

class Room implements RoomBuilder {
private chair?: Chair
private couch?: Couch

private table?: Table

injectChair (chair: Chair) {

this.chair = chair


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

injectCouch (couch: Couch) {

this.couch = couch

injectTable (table: Table) {
this.table = table

YacTo Takoe BHeApeHWe UCMOJIb3YIoT BMecTe C naTTepHoM «Dabprka» nnm «CtponTenb» ons 6onee
SIBHOIO MOCTPOEHUsI 3K3eMnaapa. Hanprumep, BHYTpU PYHKLUMN roomFactory Mbl CO30aéM

3K3eMnJAap KjlacCa Room , @ NOTOM BbI3blIBaeM NHXXEKTOPbI, NepefaBasd B apryMmeHTax Hy>XHble

3aBUCNMOCTMN:
function roomFactory(): Room {
const room = new Room()

room.injectChair (new WoodenChair ())

room.injectTable (new WoodenTable())

return room

HaGnwopatensb

Habnonatens — wabnoH, KOTOPbLIA CO30aET MEXaHU3M MOAMNUCKN, KOTr4a HEKOTOopble CYLLHOCTH

MOryT pearnpoBaTb Ha NoBeaeHNe OpYyrunx.

Habniopatens MHBEPTMPYET KOHTPOJIb 3a BbINOJIHEHNEM MPOrpaMMbl CX0XMM 06pa3oM, Kak 3To
nenatoT obpaboTymkmn cobbiTnin B GUI. O6paboTymkm cobbITUI BbI3bIBAOTCA B MOMEHT
NMo/sIb30BaTe/IbCKOrO COOLITUS BBOAA: LLETHOK MbILLMW, HAa)KaTUe KJaBuLln; Habnogatenb — pearvpyeT
Ha n3MeHeHune cocTosHUa Habnogaemoro obbekTa.

B npumepe n3 pasgena 06 OCP knacC SoftwareEngineerApplicant C/€OMT 3@ NOABAEHUEM HOBOW

BaKaHCUM Yy HrAgency . MeTof update pellaeT, Kak 06paboTaTb N3MEHEHNEe COCTOAHUS.

B3anmopencTBme KNaccoB SoftwareEngineerApplicant W HrAgency <CTaHOBUTCS (DRENMBORKOM»,

KOTOprVI cneanT 3a USMEHEHNAMU N Bbi3blBaeT HY>XHble MeTOoAbl.

LLlaGnoHHbLIA MeToA,

LLIaBaOHHbLI MeToA — 3TO LWabsioH, KOTOPbLIN onpeaenseT CKeneT aJropMTMa, a HEKOTOpbIE Lwaru
0aéT peasin30BbIBaTh NoAKJaccaM. Tak MOAKIACCHl MOryT nepeonpenensaTb 4acTu airopnutMa, He

MeHsAs obLen CTPYKTypbl.

B npumepe HMxXe WwabnoHHbI MeToA brewBeverage 3a[4a€T Kapkac aJiropuTMa NpuUroToBJieHns

HanunTKa.
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abstract class BeverageMachine {
public brewBeverage () : Beverage {
this.turnOn ()
this.prepareIngredients ()
this.prepareContainer ()
this.brew/()
this.hook ()

// BasoBHE ONepauuu MMET pPeajiM3aluo:
public turnOn(): void {

this.on = true

// Cneumdmunbee »0Jsg KaxXOOTO [NOIOKJIACCA Olepaumnu

// OyOyT HepeonpenessiTbCs NOTOMKAMM:

abstract public preparelngredients(): void
abstract public prepareContainer(): void
abstract public brew(): void

// XyK¥M NpenoCcTaBJIsglT NOMNOJHUTEJIbHEE TOUKM PaCUVPEHUS
// B HEKOTOPHX KPUTUUECKMUX MECTax ajJr'oOpuTMa .
// Ux mnepeomnpenensaTb He oOsS3aTeJIbBHO,

// Tak Kak ecTb NyCTas peanms3aumrsa OO YMOJYAHMIO:

public hook(): void {}

KOHKpeTHble KNlacChl peasin3ytoT abcTpakTHble MeToAbl 6a30B0oro. OHM Takxe MoryT
nepeonpenennTb N HEKOTOPbIE METOAbI MO YMOJ4aHUio. Kak NpaBunsio, KOHKpPeTHbIe NepeonpeaensoT
TONIbKO YacCTb (PYHKLNOHANBHOCTN.

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

this.heatMilk ()

abstract public prepareContainer(): void {

this.getNewCup ()

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

this.pourMilk ()



//

B cTaHgapTHOM MOLenv Hac/ieloBaHUS MOTOMKM Bbi3biBalOT MeTobl 6a30BOro Knacca. 34eCh Xe
Haob0pPOT — MeToAbl, Ppeann3oBaHHble B KOHKPETHLIX K/laccax, Bbi3biBaloTCs B 6a30BOM Yepes
wabnoHHbIN MeToA.

MpenMyLLecTBO Takoro NoAxoAa B MOBTOPHOM UCMOJIb30BaHMM afropnuTMa C pasinyHbIMu
BapuaumnsamMm, OnacHocTh WabnoHa — B CyYaiHOM HapyLleHun LSP npu n3aMmeHeHnn
(PYHKLMOHANbHOCTN NoAKacca.

MaTepuansl K pasgeny

. Habnwpatenb
« CTtpaTterus
. Peanusauus Habnwpatens Ha TypeScript

o LLlabnoHHbLI MeTon,
« Peanusauwna wabnoHHoro metoaa Ha TypeScript

o WHbekLUs 3aBUCUMOCTEN

« Three Design Patterns That Use IoC

« Dependency Injection and its variations

. BHenpeHue 3aBucmumocTen ¢ TypeScript Ha NpakTuke
« What is a DI Container?

AHTMnaTI'epH bl N 3aNaxXxu

OcHoBHas nNpobsieMa aHTMMNATTEPHOB M 3aMax0B HUXKE — B COKPbITUY 3aBUCUMOCTEN 1 YBEJIHEHUN
3auensieHns Moaynen opyr ¢ Apyrom.

KoHTpon-cdpuk

KOHTRON-hpUK — 3TO 3anax, Npu KOTOPOM 3aBUCUMOCTU SIBHO CO30al0TCA B KOHCTPYKTOpEe C
nOMOLW b new .

class Auth {
// ObpaTuTe BHMMAaHME Ha OTCYTCTBME apI'yMEHTOB Yy KOHCTPYKTOpa

// ¥ KJoYeBOE CJIOBO ~nNew BHYTPM:

constructor () {

this.connection = new MySglConnection ()

Knacc Auth CTaHOBUTCS XKECTKO 3aLenfieHHbIM C MySglConnection , TO €CTb HE MOXET pa6OTaTb

6e3 Hero. 210 HapywaeT OCP, LSP n ISP.

Tak>xe 4T0bbl NPOTECTUPOBaTb TAKOW Kaacc, NpMAaéTcs caenaTb r/106a/bHbIvi MOK ONS
MySqglConnection . 9TO pecypco3aTpaTHO 1 3acopseT rnobanbHyo 061acTb BUANMOCTH.

JlokaTop cnyx6
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JlokaTop cnyx6 — wabnoH, KOTOPLIN NO3BOJSIAET NOAK/OYaTL 3aBMCMMOCTU B MOMEHT, KOFAia OHU
CTaHOBATCA HYXHbI.

Mbl Ha3blBaem ero aHTNUNATTEPHOM C OFOBOpKOIZ, 4TO eCTb CUTYyaLlnn, Koraa oH Hy>XeH — HanpumMmep,

npu paboTe ¢ neracu. Ho Npu co3gaHnmM HOBOM CUCTEMbI JlyyLle UCnosib3oBaTb DI.

CaMmblli rNaBHbIN MUHYC 3TOro wabnoHa B TOM, YTO OH HapywaeT MHKancyndaLmno, CKpbiBas

3aBUCUMOCTMN.

MoHATbL KOA M NpeAyrafaTh ero nosefeHne CTaHOBUTCA TPYAHO — Belb, 4TObbI Y3HaTb BCe
3aBUCUMOCTU Heobxoammo M3Yy4nNTb NCXOOHUKW. IDE y)XKe He CMOoXXeT noAcKasaTb, Kakue 3aBUCMMoCTr
HeobxoauMbl ANa CO3OaHUS Knacca.

Mpwu ncnonb3oaHun DI Takol NpobsiemMbl HET — Yy HaC NPOCTO He MOJIYYUTCSA CO34aTh IK3EeMMNAsAp
KJlacca,He nepefiaB Bce HeOOXOAUMbIE 3aBUCMMOCTM.

MaTepuansbl K paspeny

. Dependency Injection: aHTMNATTERHbI
« JlokaTop cayxx6

« Is Service Locator an Antipattern?

. Service Locator is an Antipattern, Mark Seemann

OrpaHuquuﬂ M NnoaBOAOHbIE KaMHHU

anIHLI,I/II'I nHBEpPCUN 3aBUCUMOCTEN MOXKET npnBoONTb K CUTYaUUMAaM, KOraa noToK ynpasieHUs
nporpamMmmsbl 3aaH HEABHO, a gdBHOE — Jy4lle HEABHOIO.

HerpaMOTHoe ucnoJZib3opaHue

Mpn HerpamMoTHOM W 6ECKOHTpOJ'IbHOM NCNoJsib30BaHUWM NpuUHUUNa U |OC-KOHTeMHepOB B HaCTHOCTW
JNIorvka B3auMoaencTBMS KOMMNOHEHTOB MOXKET 0Ka3aTbCs Ppa3Ma3aHHOW Nno Pa3HbIM HacCTaM

NMPUIOXKEHNSA. DTO MeLlaeT BOCMPUSATUIO MPOrpaMMbl, CHUXKAET TECTUPYEMOCTL W YBEIMYMBAET
CTOMMOCTb BHECEHMWSA U3MEHEHWIA.

KpOMe TOro, He BCe 3aBUCUMOCTUN CTOSAT TOro, 4Tobbl X MHBERPTUPOBATL. OTINYNTL Takme oT

OCTaljibHbIX BbIBaeT TPYAHO M3-3a, HaNpuMep, cneundukn npegMeTHon obnacTu.

Mpobnembl C BHegpeHneM 3aBUCUMOCTEHN

C HBbEKLMEN 3aBUCMMOCTEN TOXKEe MOrYT BO3HUKaTb NPobsiemsbl.

Mpy MHBEKLNM Yepe3 KOHCTPYKTOP 60/1bLLIOE KOJINYECTBO 3aBUCUMOCTEN CUJTbHO yBeNnN4nBaeT
KOHCTPYKTOP. A NMpu HErPamMOTHOM UCMOJIb30BaHUM DI MOryT NOABUTLCS LUUKANYECKNE 3aBUCUMOCTN.

B oboux cnyyvasx CTOUT NOCMOTpeTb B CTOPOoHY SRP. CKopee BCero, Kjacc AenaeT C/INWKOM MHOro, U
ero Hapo pa3buBaTb Ha bonee menkue.

MaTepuansl K pasgeny

o [3eH MNntoHa
o [puHUMO MHBERCUW 3aBUCUMOCTEN

« Pasbupaemcs c SOLID: NHBepcus 3aBUCUMOCTEN
« Dependency Injection and its variations
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« Dependency Hell


https://ru.wikipedia.org/wiki/Dependency_hell

3aknw4yeHue

B 3TOM KHUre Mbl paccMmoTpenu 5 NpuHUMNnos O6'beKTHO-OpVIeHTVIpOBaHHOFO an3sanHa, nx nonb3y B
NPOEeKTUPOBAHUN CUCTEM U OrpaHmnyeHuns. NMorosopunu:

e O MPUHUUNE eONHCTBEHHOWN OTBETCTBEHHOCTU;
e OTKPbLITOCTWU N 3aKPbLITOCTU;

. nonacTaHoBkW Bapbapbl JIMCKOB;
« pasfgeneHuns nHrepdenca;

e WHBEPCUUN 3aBUCUMOCTEN.

O6cyannu waboHbl NPOEKTUPOBaHWS, KOTOPbIE MOMOraloT UM MELIaloT CNefoBaTh 3TUM
npuHUMnaM. M3yunnm 3anaxm Koga, KoTopble CUrHanu3npyoT o npobremax u HecobnoaeHI
NMPUHLMMOB.

Y10 panbwie?

MpoekTnpoBaHUe CUCTEM — LUTYKA MEXAUCUUMINHAPHANA. YToObl CMPOEKTMPOBaThL YCTOMUYNBYIO
CUCTEMY, HaZl0 He TOJIbKO XOPOLLIO MPOrpaMMmnpPoBaThb, HO U 06/1aAaTb MHXXEHEPHbLIM NMOAX0A0M K
pelueHuto 3a4a.

Mbl cobpanivi CMMCOK MaTepunasioB, KOTOPbIE MOTYT MOMOYb Pa3BMTb CUCTEMHBLIN NOAXO0A K pa3paboTke
NMpPOeKTOB.

KHurum

Bblioennnm Heobxoanmbii MUHNMYM MO NPOrpaMMnNpoOBaHNIO N apXNTEKTYpPE, 0o06aBnaN HECKOIbKO
KHWI O MPOEeKTUpoBaHMNN:

e Yuctbin kKoa, P. MapTuH

« Yncrtasa apxutekTtypa, P. MapTuH

« YuTaembii koa, O. bo3sen, T. Payyep
« PedhakTopuHr, M. ®aynep

. JdhdekTuBHaa paborta c neracu. M. dusepc
. B nouckax TpeboBaHun, N. AnekcaHaep

o Apxutektypa 10 Ha npakTuke, J1. bacc, . KnemeHTc, P. KaumaH

Jlekuumn

Cobpanu Bupeosanucu nekuunin 06 OOM, TecTnpoBaHun 1 r’MBKOM Nnoaxone k paspaboTke:

« Principles of Object Oriented and Agile Design, Bob Martin

« The Principles of Clean Architecture, Bob Martin
« The Future of Progamming, Bob Martin

« All the Little Things, Sandi Metz

« Get a Whiff of This, Sandi Metz

Pecypchl 1 noaxoabl
OTobpann camble XXNPHble pecypchl C WabnoHaMy NPOEKTMPOBaHUS, NoAxXoAaMun K paspaboTke n

pedaKTOPUHry:

. Refactoring.guru
. Design Patterns for Humans

. Design Patterns Game
. Design Pattern Implementations in TypeScript



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
http://designpatternsgame.com/
https://github.com/torokmark/design_patterns_in_typescript

. Teopus pelieHns nobpetatTenbckmnx 3anay
« Mpumep pa3paboTku «KpecTukoB-HOINKOB» No TDD

KoHuenuum m MHCTPYMEeHTbl MPOEeKTUPOBaHUSA

Hawnmn WHCTPYMEHTbI 1 MEeTOo40J10rMn MmooennmpoBaHnUAa U NPOEKTUPOBaHNA CNCTEM!

o YHUDULMPOBAHHLIN A3bIK MOoAenMpoBaHus, UML
o HnarpamMmmbl NOTOKOB AaHHbIX, DFD

« Entity-relationship moaenb

« MeTopnonorusa monenanposaHus, IDEF
. Pa3paboTka Yyepe3 TecTupoBaHue, TDD

06 aBTOpax

DTY KHUXKY Hanucanu:

« Cawa becnosicoB — pa3paboTymk B 0+X, coaBTop TsxenoBaTo, ObIBLINA NpenofaBaTesb B
HeTosnorum

« ApTém CamochanioB — BenyLnii GpoHTeHA-pa3paboTymnk B Social Discovery Ventures, 6biBLInin
npenogasaTens B LoftSchool

...N1 KOHTPNBLIOTOPLI MPOEKTa ¥

NMoMo4yb HaM

Mbl 6yaem pagbl, €C/iv Bbl:

« pacckaXkeTe 0 KHUre B couceTsx, bnorax, Tenerpam-kaHanax;
. NnonankaeTte eé Ha [utxabe.


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/
https://0x.se/
https://fuckgrechka.ru/tzlvt/
https://netology.ru/
https://github.com/dex157
https://sdventures.com/
https://loftschool.com/
https://github.com/bespoyasov/solidbook/graphs/contributors
https://github.com/bespoyasov/solidbook

