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o LLa6a0oHbl NPOEKTUPOBAHUS N NPUEMBI pethaKTORUHIa
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= MaTepuassbl K pasgeny

o AHTMNATTEPHbLI N 3anaxu

= BO)XeCTBEHHbI 06bEeKT

« CUHIrATOH
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= MaTepuanbl K pasaeny.

o OrpaHuyYyeHUs 1 NOABOAHLIE KAMHU

« Chnenoe cregoBaHuve onacHo

. Ip_yD.HOCTb Ha4aJIbHOro NpoeKTnpoBaHUA
= Pa3paboTka Yyepes TecTupoBaHMe — He NaHaues, a UHCTRYMEHT
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.« OCP

o BBeneHue

» [pUHLINO OTKPBLITOCTU-3aKPLITOCTH




o

o

o

Ha npumepe

= B kone

= BmecTo 3T0ro
= B pesynbTate

KopoTko

MaTepuanbl K pasageny

B noeanbHoM mMupe

HapyweHune OCP n KOHKpeTuKa
MpumeHeHne OCP u abcTpakLmm

MaTepuanbl K pasneny

B peanbHOM XXN3HU

VHbekumnsa 3aBUCUMOCTEN U TECTUROBAHMKE

VHbekuma 3aBUCUMOCTEN N paclumpeHme )y HKLIMOHaAbHOCTH
MaTepuanbl K pasageny

LLIabnoHbI NPOEKTUPROBAHUS U MPUEMBI pehaKTORPUHIA

AbcTpakTHas chabpuka

CTpaTterus

lekopaTop

Habnwonatens

3aMeHa NpPAMOro HacJeAoBaHUA Ha MOJMMORPHNU3M N KOMOO3ULINIO

MaTepuanbl K pasneny

o AHTUNATTEPHbI U 3anaxu

CBsA3blBaHME Yepe3 KOHKPETHbIE KAAaCChl

CUHINTOH
JlerkoBec
MaTepuanbl K pa3aeny

o OrpaHvyeHus n NoABOAHbIE KAMHU

« LSP

CuctemMa He MoOXXeT BbiTb 3akpbliTa Ha 100%
Bosbliioe KONMYecTBO CYLLHOCTEN

Mo>xxeT 6bITb HE HY>XEeH ANA MaJeHbKUX NPUIOXKEHWUI

MaTepuanbl K pasgeny

o BBepeHune

Knaccumyeckum npumep
MpuHuUMN noacTaHoBkK Bapbapbl JInckos

CHoBa npumep
HacnenosaHue n KomMnosumuusa
KopoTko

MaTepuansl K pasaeny

o B wuaeansHoMm mMmupe



o

o

ABCTPaKTHbIN KJ1acC-pOANTENb

WHTepdenc
MaTepuanbl K pasaeny

B peanbHOM XXN3HU

WNepapxua nonb3oBatenen
MNpumeHsem LSP

Komno3uuina nnm HacaenosaHue
React n JSX
MaTepuanbl K pasneny

LLIab10HbI MPOEKTUPOBAHMSA N MPUEMBI PpedaKTORPUHIa

KOHTpakKTHOe NporpaMMunupoBaHmne

V3BneyeHne nHTepdenca, n3BjaevyeHmne cynepkaacca

KomMnosuuus, NaMeHeHne Moaean HacaenoBaHus
MaTepuanbl K pasgeny

o AHTUNATTEPHbI U 3anaxu

HenpenckasyemMmoe nsMeHeHne noBeneHuns
NHTepdelic, KOTOPOMY Heslb3s A0BERATL

MaTepuasbl K pasaeny

o OrpaHnyeHus n NoABOAHbIE KAMHU

av]

VIsmMeHeHVe nepapxuu O40ROro

Mcnonb3oBaHMEe KOHTRAKTOB pecypco3aTpaTHO
BbioeneHune cynepkiacca nMeeT npenesn

MaTepuanbl K pasgeny

o BBeneHue

o

o

o

MpuHUWN pa3peneHna nHTepdenca

Mpumep 3aga4n

PaspeneHvie yepes nenervposaHve

PasneneHve Yyepes MHOXeCTBEHHOE HacsieloBaHNe

KopoTko
MaTepuanbl K pasneny

B ngeanbHoMm mMupe

«[ycTasa» peaansaums

Pa3neneHue nHrepdenca
CpaBHeHue ¢ SRP, BaugHune Ha LSP

MaTepuanbl K pasneny

B peanbHON XXN3HU

TpaThbl 1 goxoabl B KorHe

YBenomaeHus B 3a4a4HuKe

LLIabn1oHbI NPOEKTUPROBAHUS U MPUEMBI pehaKTORPUHIa

Apgantep



Bbloenernuve nHtepdenca

MHO>XeCTBEHHOE HacsieA0BaHue
MaTepuanbl K pasaeny

o AHTUNATTEPHbI U 3anaxu

[paA3HbIN HTERDhEeNC
«MycTaga» peanusaums

ISP pewiaet
MaTepuanbl K pasageny

o OrpaHvyeHus n NoABOAHbLIE KAMHU

=
o

o

Cnenoe crefoBaHmMe ornacHo
KaK NoHATb, YTO MHTERMENC CTaa FPA3HbIM

KOH( VKTl posien N nepapxun

MaTepuanbl K pasneny

BeBeneHune

MpuHUWN NHBEPCUM 3aBUCUMOCTEN

3auenaeHne 1 CBA3HOCTb

AbcTpakumm
DIP n TecTnpyemocTtb

KopoTko
MaTepuanbl K pasgeny

o B uaeansHoMm mupe

AyTeHTudumnKaumnsa nosab3oBaTenen
OCP 1 LSP aBTOMaTOM

MaTepuanbl K pasneny

o B peasnibHOWM XXN3HU

DIP, DI n TectupoBaHue

MHBEepCcMs KOHTROASA
MaTepuanbl K pazaeny

o LLa6a0oHbl NPOEKTUPOBAHUS N NPUEMBI pethaKTORUHIa

WNHbekumsa 3aBucnMocTen

= MHbekuns Yyepes KOHCTPYKTOR

= MHbekuunsa Yepes ceTTep

= VIHbEKLWNS C MOMOLLbIO MHTEPdEeNCca

Habnwonatens

LLIabnoHHbIM MeTon

MaTepuanbl k pasaeny

o AHTMNATTEPHbLI N 3anaxu

= KoHTpos-dhpuk



= JlokaTop cayx6
= MaTepuanbl K pasgeny

o OrpaHvyeHus n NoABOAHbIE KAMHU

= HerpamoTHOe ncnosab3oBaHue

« [pobnembl c BHEAPEHUEM 3aBUCUMOCTEN
« MaTepuanbl K pasgeny

o 3akJjl4yeHune
« Y10 panbuie?

= KHuUrm
= Jlekuun
= Pecypchbl 1 noaoxoabl

= KoHuenumn n MHCTPYMeHTbl NROEKTUROBAHNA

= 06 aBTOpax

= [MloMo4Yb HaM

BBepeHue

O yém 3710
MporpaMmMmpoBaTb — CJIOXKHO.

Xopowuit Kog afeKBaTHO OTPaXKaeT CUCTEMY, KOTOPYIO OMUCHLIBAET, OH YCTONYMB K U3MEHEHUSAM B
3Tol cucTeme. MIoXoN Kog 3anyTaHHbIN, XPYNKWIA U HEMOHATHLIA — OH 3aMeanseT pa3paboTky.

Kop, CTaHOBUTCS MJIOXUM, KOFia OH nepecTaéT COOTBETCTBOBATb peasbHOCTU — BusHec-
TpeboBaHWAM, NpaBuiaM NoBeAeHNS YacTel CUCTEeMbI, UX OTHOLLEHUSM APYr C APYrOM.

B|/|3Hec-r|paB|/|na — 3TO TeppuTopuA. Kopg — KapTa 3TON TeppuTopun. Yem To4Hee KapTa, TeM npouwie
CrnpaBaAaTbCA C U3SMEHEeHNAMU B TpEﬁOBaHVIﬂX n nake npeasunaeTb Ux.

B 3TOM KHUre Mbl XOTUM PacCcCKa3aTb N NOKa3aTb Ha NpuMepax, Kak npuHLInnbI 06BHEKTHO-

OPUEHTUPOBAHHOIO NporpaMmmMmMpoBaHna MOryT NOMO4Yb CNPOEKTUPOBaTb YCTOIZQMByPO cncTemy.

Mouemy OON?

O6BbEKTHO-0PUEHTMPOBAHHOE NporpaMMupoBaHue, OOT, Bbi3biBaeT CMopbI.

BorHa napafurm MoXXeT co3faTb BreyaTseHue, 4to nogxon OOM yctapen n naox. Ho OOM — 3710
BCEro NNLWb NUHCTPYMEHT. Y Ka)KA0ro MHCTPYMEeHTa eCcTb yA06CcTBa, HefocTaTkn n obnactb
npuMeHeHuns. IHCTPYMEHT [0/)KeH 0CTaBaThCs CMOCOOOM pelleHns 3aa4vm U He J0JKEH
CTaHOBUTbLCA CaMoLesblo.

OOI1, Kak MHCTPYMEHT, MOXXET MOMO4Yb CMPOEKTUPOBATbL CMCTEMY Ha A3blke, 6oee 6/IM3KOM K SA3bIKY
6M3Hec-NpaBu. 3TO CHUXKAET BEPOATHOCTb OLINOKYK NPy NepeBofe C «A3blka B3Heca» Ha «A3bIK
pa3paboTkn» 1 HaobopoT.

O Kakux NpuHUMNaxX NOUAET peub?


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

Mbl paccmoTpuM 5 npuHumnos SOLID, a uMeHHOo:

o OPUHUMO €ANHCTBEHHOW OTBETCTBEHHOCTM (single responsibility principle);
e OTKPbLITOCTW U 3aKpPbLITOCTU (open/closed principle);

. nopacTtaHoBku Bapbapkl Jinuckos (Liskov substitution principle);
. pa3zfeneHuns nHtepdenca (interface segregation principle);

- UVHBepcuu 3aBucumocTen (dependency inversion principle).

Ka)Oblh U3 HUX — 3TO NLWb pekoMeHaauunsa, sCe OHN NMeT obnactb n rpaHnubl NpuMeHeHns. Ho
4TOObI yBUOETb 3TU rpaHULLbI, Heobxo4MMO MOHATbL, B YEM NOJib3a U N30EePXXKN KaXaoro.

MHorvne NpMHUMMbLI BaM MOKa>kyTCsA Ype3MepHO abCTpaKTHbIMU, HEKOHKPETHLIMU AN BOBCE
HafyMaHHbIMW. OTHeCUTEeCh K TakuM NMpuHLMNaMm, Kak kK A3eHy Python — nep>xute B rosioBe, HO
NpoBepsANTE, HACKOJIbKO OHMW MOJE3HbI B KOHKPETHOW CUTYaLnN.

Mbl B 3TON KHUre npegnaraemMm ewé O4oHY N3 6eCKOHEYHbIX VIHTepI'IpeTaLJ,VII;I 3TUX NPUHLUWMOB,
NnonyTHO pacnucbiBas Nosib3y U OrpaHUYeHUs KaXKaoro. 3Has rnosib3y N orpaHu4YeHns, MoXXHo
OLUEeHUTb, HAaCKOJIbKO KOHerTHbIVI npuHUMN NoMoraeT pewnTb 3ada4vy, CTOALLYO nepen samMu.

Kakomn nnan?

Kaxxabli pasgen 6byneT onucbiBaTb OAUH U3 MPUHLUIMOB U NOKa3biBaTb, Kak MM MOMb30BaThCS B
noscefHeBHOM paboTe.

Mbl 6y nem paccMaTprBaTb NpuMepbl Ha TypeScript, Tak Kak B HEM eCTb NMOHATUS, KOTOpble HaM
npurogaTcs No xoAy nosecTsoBaHus. Ecnu Bbl YyBCcTBYeTe cebsi HeyBepeHHO ¢ TypeScript,
nonpobynTe npovecTb KHUIY TypeScript Deep Dive — oHa COAEpP>XUT BCE KOHLENLNM, KOTOPbIE Mbl

6ynem ncnonb3oBaThb.

B KOHLIe pa3aesioB Bbl HanAETe NPOBEPOYHbIe BONPOChl. Ka)k bl MPaBUIbHO OTBEYEHHbIN BOMPOC
yBeIn4YnMBaeT KOJIMYECTBO O4YKOB Ha BalleM cyeTy. MaKCMMaslbHO-BO3MOXHbIN CHET — 100 O4KOB.

OTBeYanTe akkypaTHO — BOMPOCHI C NogBoxoM. ObpaTnTe BHMMaHMe, BApUaHTOB OTBETa MOXXET

6bITb 6oNbLIE OJHOrO.

MaTepuansl K pasgeny
« O6BHEKTHO-OPUEHTMPOBAHHOE NMPOrPaMMUPOBaAHNE
. Bob Martin SOLID Principles of Object Oriented and Agile Design, Youtube
« KapTa # Teppuropus
« TypeScript Deep Dive



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

SRP

BBeneHue

Y706bl BHUKHYTb B 3TOT M ApYyrve NnpuHUnUMbl, HaM NoHAA0bUTCS BBECTU HECKOJIbKO MOHATUNA,
KoTopble ByaeM NCMonb30BaThb.

Moaynem Mbl 6yeM Ha3blBaTb KaKylo-TO YacTb Kofa, 060cobneHHY0 OT APYrux. 3To MOXeT ObITb
Knacc, yHkUMs, 06bekT, hain — B obLLEM, YTO-TO, Y HEro ecTb rpaHuLbl, OTAENSWME 3TOT KOA4 OT
Lpyroro.

Bbu3Hec-npasuaamy bynem HasbiBaTb NpaBuJia B3aMMOAENCTBUSA CYLLHOCTEN APYr C APYroM 1
BHelUHen cpefoin. Moa BHelHen cpefon 6yaeMm NoHMMaTb BCE, YTO BAUSET Ha NporpaMmy n3sHe —
rnoJib30BaTeNIbCKUN BBOJ, cObbITUSA, BbI30oB APl 1 T.A4.

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

MpuHUMN €OVWHCTBEHHOW OTBETCTBEHHOCTH

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

MoAYJA AOJKHA ObITb TOSIbKO OAHa NpUYMNHa AN U3MEHEHUs. Becb Ko, KOTOPbIN MeHAETCS Mo 3ToW
npuy4nHe, fos>KeH 6bITb cobpaH B 3TOM Moy e.

MpoLle rosops NpUHUKUN NpeasiaraeT Ham NPOBOANTb rPpaHULbl MeXay MOAYAMU Tak, 4TOObI
n3MeHeHune B 6|/|3Hec-r|paBV|nax 3aTparmBasio Kak MOXXHO MeHbLUe Mop.yne|7|, B naoeane — O4AUNH.

OCHOBHOW UHCTPYMEHT MpUHLMMNA — 06BbEANHSATL Te YacTu, KOTOPble MEHAIOTCS MO OLHOW NMpUYmHe,
N pa3fensaTb Te, KOTOpble MEHAIOTCS MO pa3HbIM.

MPUHLMN NO3BONSET YMEHbLLNTbL KOJIMYECTBO KOAA, KOTOPbIA HY)KHO MEHSTL NMpu 3MeHeHun 6rsHec-
npasua. OH NOMOraeT OrPaHUYNTb BANAHNE STUX NU3MEHEHU N KOHTPOJIMPOBATb CJIOXHOCTb
nporpaMmbl.

KopoTko

rlpVIHLI,VII'I €OMNHCTBEHHOW OTBETCTBEHHOCTU:

e MNOMOraet paBﬁMBaTb N EKOMMO3NPOBATb 3ada4yn no OOHOM Ha MoAayb,
e YMeHbLlaeT KOJIN4eCTBO MOLI,yJ'IEIZ, KOTOpble Hago N3MeHUTb NPU N3MEHEHUN Tp66OBaHI/II7I,'
e OrpaHM4MBaeT BANAHNE M3MEHEHWN, NoMoras KOHTPO/IMpOBaTb C/NNOXXHOCTb CUCTEMBbI.

MaTepuansl K pasgeny
« Think you understand SRP?
« SRP: He Takow NpoCTON, KaK KaxxeTcs
o MNpUHUMN eANHCTBEHHOW OTBETCTBEHHOCTH
o SOLID: YacTb 1, SRP

B npeasnbHOM Mupe

B ngeanbHoMm mupe KaXkKObllh Knacc B Koae pewaeT oaHY U TOJIbKO OAHY 3adaYy, a BCe 3a4a4un
CTPYKTYpPUpPOBaHbl N pa3aneneHsbl. MOD,yJ'II/I B 3TOM C/lyHae OONOJIHAKT Apyr Apyra, a X COBOKYMNMHOCTb


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

AeTaJibHO onuncbiBaeT CUCTEMY.

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

OoTyéT

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

6yﬂyT3aHMMaTbCﬂKﬂaCCH: HtmlFormatter W TxtFormatter .

// TWUN DaHHEIX IJs OTUéTa
type ReportData = {
content: string,
date: Date,

size: number,

// BO3MOXHEE QopMaTH
enum ReportTypes {
Html,
Txt,

// KJjlacc, KOTOPHIM B3aHMMAETCS 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)

dopmMaThbl 3KCNOpTa

B cooTBeTCcTBUM C SRP (hopMaTmpoBaHMe faHHbIX — 3TO OTAe/IbHas 3aga4va. Nostomy ans
npeobpa3oBaHUsa AaHHbIX OTHETa B HeOBX0ANMbIN hopMaT Mbl CO34aAMM OTAeSIbHble KNaccChl.

interface Formatter {

format (data: ReportData): string

// xmacc nms dpopMmaTmpoBaHus B HTML

class HtmlFormatter implements Formatter {



format (data: ReportData): string {
// dopmaTmpyem naHuee B HTML M BO3BpamaeM:

return 'html string’

// wjacc nnsa ¢opmaTupoBaums B TXT
class TxtFormatter implements Formatter {
format (data: ReportData): string {
// dopmaTupyem naHuee B TXT m BO3Bpalaem:

return 'txt string'

Bbibop cbopmaTa

MpUHUMN eAMHCTBEHHOW OTBETCTBEHHOCTM NOACKA3bIBAET, YTO BbIOOP hopMaTa He BXOAMUT HU B
3afavy popMaTUPOBaHNA OaHHbLIX, HM B 3a4a4y UX NOArOTOBKU. [T03TOMY CyLLECTBYIOLLNE K1acChl
HaM He NoJoONAayT.

[na peweHns 3To 3aa4un BOCMosib3yeMcs LWabJoOHOM NpoeKTUpoBaHUs «CTpaTerus», KOTopbIn
rnomoxxeT BblbpaTb noaxoaawmin popmaT. (bonee nogpobHo «CTpaTeruto» mbl pazbepém B pasaene o
NPUHLINNE OTKPbLITOCTU 1 3aKPLITOCTU.)

Co34aAMM HOBbIV KNAcC FormatSelector , KOTOPbIA ByAeT BbibMpaTb TMM (hOpMaTUPOBaHUS, B

3aBNCMOCTW OT HaCTpoOeK.

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

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

return new FormatterFactory();

const dynamicFormatter = FormatSelector.selectFor (ReportTypes.Html)

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

Takum obpa3zom SRP nomoraeT pa3fennTb OTBETCTBEHHOCTb 3@ pas/inyHbIe 3aa4vn Mexay
CYLLHOCTSIMU 1 caenaTb 3TO Tak, 4Tobbl KaXxAaa CyLLHOCTb 3aHMManacb 04HON 3a4a4ven.

B peasibHOM XXU3HM

B peanbHOM XM3HN SRP Tak>xe NO3BONISET pellaTb 3a4a4n sdpdekTuBHee. Hxe Mbl npusenm
HECKOJIbKO MPMMEpPOB N3 MPOEKTOB, Hak KOTOpbIMKN paboTanu.


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

Banupauua dpopm

B Bebe ofHa M3 pacnpoCcTpaHéHHbIX 3a4a4 — Baangaumsa opmM.

YacTo pa3paboTynku BannampyoT AaHHble NPSMO B KOHTPOJIepax hopM. 3TO NPUBOAUT K TOMY, 4TO
KO KOHTPOJIJIEPOB CTAHOBUTCS Ype3MePHO 06 BEMHBLIM U HeYMTaeMbIM. Tak)Ke Takol Noaxon rposnT
nybnvpoBaHveM KoAa, Kora oAMHaKoBas BanAaLnUs NCMNOJIb3yeTCs B pa3HbiX hopMax.

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

MepBasi — npeAcTasfieHNe faHHbIX: BbIBOA NOJMEN, 3HAYEHWA, Nporpecca 3anojiHEHHOCTN (hOPMbI,
owmnbok 1 npoyee. Bropas — npeobpasosaHue n obpaboTka AaHHbIX. Banngauna nonagaeT BoO
BTOPY!O.

B npoeane Banvaauusa He JO/KHA HMYEro 3HaTh O TOM, B KAKOM BUe AaHHble BbIBOAATCS. OHa
[OJKHA paboTaTb TOJIbKO CO 3HAYEHUSIMU U MPUHUMATb Habopbl AaHHbIX B 06roBopéHHOM hopMaTe,
He NpKBSA3bIBasCb K (hopMe BOBCE.

MpumeHeHne SRP aons Banmpgaunm no3sonseT:

e YMeHbLNTb Ko 06paboTynkoB opM, BbILENNB BaNAALMIO B OTAE/bHbLIA MOLYb;

o [Oep>xaTb Ba/MAaLNI0 3HAYEHUI B OAHOM MecTe, cobpaB BCE, YTO K HEll OTHOCUTCSI B OAHOM
MoAyne;

« BaJINAMPOBATb He TOJIbKO (hOpPMbI, a Jitobble Habopbl f@aHHbIX, KOTOPbIE COOTBETCTBYIOT
obrosopéHHoMy chopmaTy BaampaTopa.

ObpaboTka cokeT-cobObITUM

Ons paboTbl C AaHHBLIMK B peasibHOM BpeMeHu B Bebe YacTo ncnosb3yetcs socket.io.

Ecnn B cucTemMe ecTb KOMIMOHEHThI, KOTOpble KaKUM-TO 06pa3oM paboTatoT C COKeT-CobbITUAMU, eCTb
cobnasH obpabaTbiBaTb 3TV COOLITUSA NPSIMO BHYTPU KOMMOHEHTA. Ha nepBbIil B3rsS 3TO AaXKe He
NMPOTMBOPEYUT NPUHLMMY: BEAb COOLITUSA HEMNOCPEACTBEHHO CBA3aHbl C KOMMNOHEHTOM U 3a4a4el,
KOTOPYIO OH peLlaerT.

Ho cobbITnS B KOMNOHEHTE — 3TO He 0653aTeNIbHO COKEeT-CObbITUSA. Y KOMMOHEHTa no-xopoLuemy
noskeH bbITb MHTepdenc, KoTopbl Bbl oNMCbIBan cobbITUA KOMMOHEHTa 1 ero noBefeHune.
(MoapobHee 06 MHTepdencax Mbl MOroBOPUM B pazfesie 0 NpUHLIMNE pa3fesieHns nHTepdenca.)

Mo SRP HacTpoiiky paboTbl MIMEHHO C COKETaMU CiefayeT BbIHECTW B OTAE/bHbIA MOAY b, MPUYMHON
M3MeHeHns KoToporo byaeT ToNbKo HAaCTPOMKa N 3aBUCUMOCTb COKETOB.

HacTpoika 6ioa)xeTa Bo BTOpoin Bepcum TakenosaTto

TsakenioBaToO — 3TO NMPUJIOXKEHNE, KOTOPOE MOMOraeT 3KOHOMUTb. MoJib30BaTeNn yKa3biBaloT,
CKOJIbKO AieHer y HAX eCTb U Ha KaKoW CPOK OHW XOTHAT UX pacTAHyTb. [puioxeHne paccinTbiBaeT
6r00KeT 1 CyMMY Ha A€eHb.

B nepBoii Bepcuun 6100)KET U CyMMa Ha AeHb OblIn YacTAMM OAHON CyLHOCTN — BroaxkeTa. 9T0
CUJIbHO YCJIOXKHS0 PacyY€Thbl 1 yBeNnYmMBasio 06bEM 06paboTHMKOB NOJIb30BaTE/IbCKUX COOLITUN.

Mo NpuUHUMNY eANHCTBEHHOW OTBETCTBEHHOCTU paboTa C CyMMOI Ha AeHb 1 ¢ 06wmM 6loaXXeToM Ha
BeCb Nepuoa — pasHble 3aaa4u. NpuinHa N3MeHeHns CyMMbl Ha AeHb — BBOJ, TpaTbl; NpUYnHa
M3MeHeHusn BoaxxeTa — N3MeHeHne HacTpoek GloaxeTa.


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

B 06HOBNEHHOI Bepcumn Bo>KeT U CyMMa Ha AeHb CTasin OTAE/bHbIMU CYLLHOCTAMU, KOTOpble
obuiatoTcsa Apyr C Apyrom Yepes coobLieHUs 1 KOMaHAabI.

2TO MO3BOINIO:

o YMEHbLUNTb KOJINYECTBO 3XK-KEeNCOoB Npu pacHé€Tax CyMM;
o cAaenaTb oblieHne Mexay CyLHocTaMM 6osiee nNpo3payHbIM;
e pa3fennTb OTBETCTBEHHOCTb 3a 06paboTKy TpaT u HacTpoek.

LLIaGnoHbI NPOEKTUPOBAHUA U NPUEMBI pedaKTOpPUHra
COGHDﬂaTb npuHUnn eﬂMHCTBeHHOﬁ OTBETCTBEHHOCTW MNO3BOJIAIOT HECKOJIbKO LabsloHOB

NPOeKTUPOBaHMA N NPUEMOB pedaKTOPUHTa.

BoipeneHue Knacca

BhifienieHune knacca — NPUEmM pedakToprHra, Npy KOTOPOM 13 60MIbLLIOIO KJlacca C MHOXKECTBOM

cnabo-cBA3aHHbIX NO CMbICNy rnosen n MeToA0B, BblAeNseTCa 0ANH NN HECKOJIbKO K1aCCOB.

CMbIcn npnéma B TOM, 4TOObl ABHO BblAENNTb Ha3HavYeHWe Knacca. aeanbHbll pesynbTaT —
MoOJIy4NTb KNacc, KOTOPbIA MOXXHO ONMCaTb O4HON hpa3on Uan fake oO4HUM CJI0BOM.

B npumepe HMXXe 00 peakToOpUHra Mbl UMeeM KnacC Person , KOTOprVI COAEPXUT NNOrnNKy

npeobpa3zoBaHnsa TenedoHHOro HoMmepa. Mocne — 3Ta PYHKUNOHAIbHOCTb BbIHECEHA B KJlacC
PhoneNumber .

// mo pebakTopmHTa

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}"

// mnocie

interface IPhoneNumber {
phone: string
oficeCode: string

valueOf () : string

class PhoneNumber implements IPhoneNumber {

phone: string


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

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 Ternepb paboTaeT TOJIbKO C AaHHbIMY MOJIb30BaTENA, @ 3aaada npeobpasosaHus

HOMepa OesiernpyeTcd sK3eMrnjisgpy KnacCa PhoneNumber Yepe3 3aBUCUMMOCTb B KOHCTPYKTOpeE.

dacapn

®dacag — wabsoH NPOEeKTNPOBaAHMSA, MNP KOTOPOM CJI0XKHAsA JIOrMKa CKpbIBaeTCs 3a BbI30BOM Honee
npocToro API.

®dacap obecneymBaeT NpocToe obLieHne Co CI0XKHON YacTbio CUCTeMbl, 6epsa OTBETCTBEHHOCTb 3a
HaCTpOIZKy 1 BbI30B Creundunieckux MeTogoB KOHKPETHbIX 06beKkToB Ha cebs.

OOvH n3 MVHYCOB (pacajia B TOM, YTO OH MOXXET NMpeBpaTUTbLCA B 60)xecTBeHHbIV 06bEKT.

B npvMepe HuXKe Mbl BIHOCUM UHULIMANIN3aLINI0 N HACTPOMKN KNIAaCcCOB Square W Circle B hacapg
ShapeFacade . [locsie 3TOr0 Mbl MOXXEM Bbl3blBaTb MeTO[, .areaOf (acafa 1 nojayvaTb njowanb

nobon purypel, KOTOpas NOAroTOBJIeHa BHYTpY acana.

class Square extends Figure {

length: number
constructor (length: number) {

this.length = length

areaOf () : number {

return this.length ** 2


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

class Circle extends Figure {

radius: number

constructor (radius: number) {

this.radius = radius

areaOf () : number {

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

// npuMmeHeHue 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

Mpokcy — WwabsIoH NPOEKTUPOBaHUS, MPU KOTOPOM 0BLLEHNE C KAKUM-TO 06 EKTOM KOHTPONpYyeT
npyroi o6bekT-3aMmecTmTenNb (NPokcKn). OH NO3BOASET PacUMPSATL PYHKLNOHANBHOCTb
CYLLECTBYIOLUNX KJTACCOB, HE MEHSS UX.

B npumepe Mbl NCNosb3yeM MPOKCU LoggedRequest , 4TObbI HE npuMewnBaTb JIornpoBaHme B Knacc,

KOTOpPbLIN peannsyeT 3anpockl K CepBepy RequestClient .

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

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

}

catch (e) {


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

return null

class LoggedRequest {
loggee: RequestClient

constructor (loggee: RequestClient) {

this.loggee = loggee

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

return await this.loggee.request (url)

MaTepuansl K pasgeny

« BblaeneHue kaacca

o [lpuMep ncnosb3oBaHUA BbIAENEHNA Kacca

« Qacan
o [Mpumep ncnonab3oBaHus acana

. Peanusauusa dhacana Ha TypeScript
« Bo)xecTBeHHbIN 06bEKT

« [pokcn
o [lpuMep McnoJsib30BaHMA NPOKCKU

« Peanunszauus npokcu Ha TypeScript

AHTMnaTI'eprI N 3anaxm
CyLLeCTBYIOT 1 @aHTUMATTEPHbI, KOTOPbIE UM CaMUN HapyLlaloT SRP, NN YCNOXHAOT cliefloBaHme

npuHLMUNY.

Bo)XecTBeHHbI# 00beKT

BoxxecTBeHHbIN 06bEKT — 3TO CYWHOCTb, KOTOpPada oTBe4vYaeT 3a CJZINLLKOM MHOro.

Mpobnema Taknx 06BEKTOB B TOM, YTO BHYTPU HMUX CKaNJMBaeTCa HeornpaBaaHHO H6osbluoe
KOJIN4eCTBO AaHHbIX. CoO BpEMEHEM MOXKET CJ/IYyYMTbCS, YTO HUKAKOoe AeNCcTBMe Henb3s byneT caenaTtb
6e3 yyacTus 60>kecTBeHHOro obbekTa.

3T0 3aTpyAHSeT peakTOPUHI, TECTUPOBAHUE 1 BHECEHUNE N30/IMPOBAHHbLIX N3MEHEHW B KO,

CUHIrNTOH

CWHIITOH — 3TO NMaTTEPH, NPY KOTOPOM B MPUIOXKEHUIN CYLLECTBYET TOSIbKO OAUH 3K3eMMNasp
Kakoro-To knacca. CyLeCcTBYOLWNA CUHIITOH FapaHTUPYeT, YTO BCE HOBbIE CO3AaHHbIE 06bEKTbI
6yayT CCblaTbCs Ha Hero.


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

C To4kuM 3peHns SRP 3To cMelleHne OTBETCTBEHHOCTEN. MOTOMY YTO CUHTITOH He TOJIbKO BbINOJIHAET
CBOIO OCHOBHY0 (hYHKLINIO, HO eLé 1 MPOBEPSIET, HE CYLLECTBYET /N Y>Ke CO3[aHHbIX 3K3eMMISpOoB.

Mpo6sieM y 3TOro NnaTrepHa HECKOJIbKO:

« OH rnobaneH — Korja HapyLlaeTCs UHKaMNCYIsaLUns COCTOSIHMS, NOBbILAETCS BEPOATHOCTb
HernpeackasyeMblX HexxesnaTelbHbIX U3MEHEHU;

e V3AWLLHE UMMNNLNTEH — TPYLAHO 3apaHee NoHATh, Kak cebs noBeAéT 06HEKT B KaKON-TO
cuTyaumu;

e TPYAHO TecTupyeTcs — rnobasnbHbil 06BbEKT XpPaHMUT 60JIbLLIOE KOJIMYECTBO AAHHbIX N MOXXET
HaxoOMTbCsi B 60JIbLLIOM KOJIMYECTBE Pa3sINYHbIX COCTOAHUN, N3-3a Yero MoayJsibHble TeCThl
MOryT MOKa3blBaTb HEMpeACcKa3yeMble pe3yfibTaThl.

CMelLeHUe apXUTEeKTYPHbIX CJIOEB

NaTtTepH Model-View-Controller, MVC noapa3symeBaeT Tpu CYLLHOCTU: MOAENb, NMPeACTaB/ieHne n

KOHTpoJinep. Mofenb 0TBEYAEeT 3a XpaHeHNe AaHHbIX; NpeAcTaBleHne — 3a Ux oTobpaxkeHue;
KOHTposnep — 3a npeobpasoBaHue n 06paboTky.

CMelLeHMe cfioéB — 3T0 HenpaBuabHOE pacnpenesieHne nanm pasmMmasbiBaHne OTBETCTBEHHOCTEMN
Mexnay cnodamun. OHO MOXeT npnBOoANTb:

e K pPa3pacCTaHWo KOHTPOJZIERA, YHTO AeNlaeT €ro Kog TpyaAHbIM A4 NOHNMaHUA;

e TOABJIEHUNIO JIOTUKWN BHYTPW MOoAeNn, 4TO 3aTpPyOHAET nepencnosib3oBaHne moaenu.

MaTepuansl K pasgeny

« 3 cnocoba HapyLwunTb SRP

« BO)XeCTBEHHbIN 00bLEKT
« God object. AHann3 C/I0XKHbIX MPOEKTOB

e CUHCATOH
o MatTepu MVC
« Why to avoid fat controllers

OrpaHu4YeHMa U NOABOAHbIE KAMHM

Y KaXKgoro npuHumna eCcTb orpaHNYeHus n obnacTtb npumMmeHeHus. Ona SRP xapakTepHbl cnegyouime
orpaHmn4eHns n noaBoAHble KaMHN.

Cnenoe cnepoBaHMe ONacHoO

Cnenoe cnefioBaHue NpUHUMNY (Hanpumep, NpeXxAeBpeMeHHas ONTMMU3aLINs) MOXET Co34aTb
JIVWHMe abCcTpakuum 1 caenaTb NporpaMmy YpesMepHo CJI0XKHON. icnonb3oBaTbk SRP cTouT Toraa,
Koraa BHOCMTb M3MEHEHMS B KJacC, HapyLlatoLwnii ero, CTaHOBUTCS [IOPOro.

TPYAHOCTb HA4aJIbHOIO NPOEKTUPOBaHUA

BblAennTb 30HbI OTBETCTBEHHOCTU CYLLLHOCTEN NPy NEPBUYHOM MPOEKTMPOBAHNN NHOrAa ObiBaeT
TpyAHO. B3aMMoaencTBme CyLHOCTEN MOXET BbiTb HEOYEBMAHBIM, 13-33 YEro NPOEKTMPOBLLMKAM
MOXXeT 6bITb TPYAHO ONpeaennTbCs C MeTOLaMM KJ1accoB. B 3ToM ciyyae MOryT noMoub
NpPOTOTUNUPOBaHWE U ANarpaMMHoOe MOLEIMPoBaHme:

« Unified Modeling Language, UML;
« Data flow diagram, DFD;


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/

« Entity relationship diagram, ERD;
« MeToponorusa mogennposaHus IDEF.

Pa3spaboTka Yyepes TeCTUpoBaHMe — He NaHaues, a MHCTPYMEHT

CumTaeTcs, 4To pa3paboTka Yepes TecTmpoBaHue (Test driven development, TDD) Mo)XxeT NoMO4b
BbIAENNTb B KJaccax HeobxoanMble MeToAbl, HO 3TO TOXe NoMoraeT He Bcerpa. TDD onpenenéHHo
rnokasblBaeT, KakuMm byaeT BnaeTb Hawwe APl nonb3oBaTeNb, HO OH He BCerja nomMoraeT BblAeNTb
30Hbl OTBETCTBEHHOCTU MOAY1EN.

MaTepuansl K pasgeny

o YHUDUUMPOBAHHLIN A3bIK MoAenmpoBaHusa, UML

o narpamMmmbl NOTOKOB AaHHbLIX, DFD

« Entity-relationship moaenb

« MeTononorus moaennpoBaHus, IDEF

. Pa3paboTka Yyepe3 TecTupoBaHue, 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

I'IpoeKTleyﬂ CncTtemy, Mbl 3aHMMaeMCcda MoaoennmpoBaHneM, a 3HA4YUT pellaeM NHXXEHEPHYIO 3adady.
Mbl CTpOUM rmnoTesy O TOM, KaKOBbl OTHOLLEHUA MeX Ay CYLHOCTAMN B 3TON cucTeme.

OnHako busHec-TpeboBaHUA He BeYHbl, OHU MOTYT (1M ByayT) MeHSATbLCA. XOpOLLO CMNPOEKTUPOBaHHas
cucTeMa cnocobHa NepexxnTb 3TN U3MEHEHUS, 0TpasnTb ux B cebe n NpoooIXNTb
PYHKLNOHNPOBATD.

OCHOBHas NpuyMHa, No KOTOPOW BHOCUTb U3MeHeHUs BbiBaeT TPyAHO WU AOPOro — Koraa
HeboNbLIOe N3MEHEHME B OAHON YaCTU CUCTEMbI Bbi3bIBAET JIABUHY U3MEHEHUI B APYrMX YaCTsX.
Fpy60 1 yTpupoBaHoO: ec/n B NporpamMme Ans U3MEeHEeHUs LBeTa KHOMKW Hago nonpasuTb 15
MoAynei, Takas CMCTEMa CNPOEKTMPOBaHa Moxo.

n PUHUMN OTKPbITOCTU-3aKPbITOCTHU

NpUHLMO OTKPLITOCTU-3aKpbITOCTY (Open-Closed Principle, OCP) noMoraeT UCKI04YUTb TaKyto
npobaemy. CornacHo emy MoAyn AOJKHbI 6bITb OTKPbIThI A8 PacLUMPEHUs, HO 3aKpbIThl 415

N3MeHeHn4.

npOCTbIMI/I cnoBaMun — MoAynnM Haao NPOeKTUpPOoBaTb Tak, 4TOObI NX HeNb35 ObIJI0O MEHATbL, @ HOBas
beHKLI,VIOHaJ'leOCTb AO0JIKHa NOABNATLCA NNLLb C MOMOLbIO CO30aHNA HOBbIX CyLIJ,HOCTeVI n
KOMMNO3ULUNN NX CO CTapbiMU.

OCHOBHa#s uenb NpuUHUMNA — NOMOoYb pa3paboTaTb MPOEKT, YCTONYMBLIA K MU3MEHEHMWSAM, CPOK XXU3HU
KOTOPbIX MPEBbILLAET CPOK CYLLECTBOBAHWSA NEPBO BEPCUMN NMPOEKTA.

Mopaynu, koTopble yaosnetsopsioT OCP:

e OTKPbITbI AJ15 PACLUMPEHUA — NX (DYHKLNOHANBHOCTb MOXKET ObITb AOMOJIHEHA C MOMOLLbIO
ApYrux Mmoaysnei, ecnm usMeHaTca TpeboBaHus;

o 3aKPbITbl 4151 UBMEHEHUST — pacLUMpeHne PYHKUMOHANbLHOCTU MOAY NS HE [OJIKHO
NPMBOAUTL K U3MEHEHUSIM B MOAYSIX, KOTOPbIE €r0 UCMOJIb3YIOT.

KoHe4Ho, Bcerga ecTb MU3MeHeHUsl, KOTOPbl€ HEBO3MO)KHO BHECTU, HE N3MEHUB KO KaKoro-To
MOAYJiA — HUKaKas CUCTEMA He MOXeT BbITb 3akpbiTa Ha 100%. Mo3ToMy Npu NPOEKTUPOBAHUN
Ba)KeH cTpaTernyeckunin noaxoa. Heobxoammo onpenennTb, 0T KaKUX UMEHHO U3MEHEHUN N KaKune
VMEHHO MOAYJ/IN Bbl XOTUTE 3aKPbITb. DTO peLUeHNEe CieflyeT NPUHUMATb ONMPasiCb Ha OMbIT, @ TaKXe
3HaHWA NpeaMeTHO 061acTy 1 NoJib30BaTeNen CUCTEMBI.

HapylweHune npuHUMna OTKPbITOCTU-3aKPbITOCTU NMPUBOAUT K CUTYALNAM, KOrga N3MeHeHne B 04HOM

MoAyJsie BblHY)XAaeT MeHATb Apyrue, cBA3aHHble C HAM. 9TO B CBOIO 04Yepeib HapyLllaeT APUHLIXG
eANHOWN OTBETCTBEHHOCTU, SRP, NOTOMY 4TO BE€Cb KO, KOTOPbI MEHSAETCSA N0 KaKoN-TO O4HOMN
npuyunHe, gosxkeH 6biTb cobpaH B 0AHOM Moayne. (PasHble MOAYM — pa3Hble NPUYUHbI ANA

N3MEHEHNS.)

Ha npumepe
Ha cxeme HuKe 06bekT Client HernocpeaCcTBeHHO CBA3aH C 06bekToM Server . ECnm Ham BAPYIr

noHagobuTtcs, 4Tobbl Client Mor paboTaTb C pasHbIMU 0ObEKTaMK Server , HaM NPUOETCA

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 HAaNPsAMYLO, a Yepe3 abcTpakunu.
Ecnu Bce 06beKTbl Server peann3yloT MHTEpP(MENC Abstract Server , TO HaM y)Xe He NpuAéTtca

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

B Kope

Ecnv nonpo6oBaTh BbIpa3nTb 3TOT NMPUHLMUM B KOLE, TO CaMblM NPOCTbIM NpuMepoM ByfeT 3amMeHa
MHO>XECTBEHHbIX MPOBEPOK Ha MPUHAAJNIEXHOCTb K TUMY Ha abcTpakuuio.

Hanpumep, Mbl NnuLem cepBuC paccbiiky coobuweHnii. OH NpUHMMaeT TEeKCT, KOTOPbIA Haf0 BbICNATh,
1 cepBucC cTopoHHero APl onsa otnpaskyn CMC, nywen nam afeKTPOHHbIX nuceMm. Mnoxo
CNPOEKTUPOBAHHbLIN CePBUC MOr Obl BbIFNAAETh 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 3TOr0 KOA4A B TOM, YTO Npu gobaBsieHM HOBOIO TMNa CTOPOHHero APl — ronybuHom noyTsl
— HaM NpUAETCS MEHATb Y)Ke CyLLeCTBYOLMIA KOA,.

// ...lpenboyume KJACCH.

// IoBaBumny 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) { // HocrnenHue 3 CTPOUKU —
this.api.sendDove (message) // ...3TO HOBEIL KO,

} // ...KOTOPEI OPMUIIJIOCHE HOBABUTH.

BmMecTo 3TOro

OCP e npepsiaraeT He NPOBeEPATb KOHKPETHbIE TUMbI, @ UCMONb30BaTb a6CTpaKLI,I/IlO, KOTOpasd
MO3BOJINT HE MEHATb KOA KJlacCa Notifier . [Ja14 3TOro Mbl co3gagnm l/IHTepCbeﬁC Sender , KOTOprVl

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

// VinTepbdeiric OymeT abcTpakumer, KOTOpas ONMUCHBAET KOHTPAKT,
// 1O KOTOPOMY HOOJIKHH pPafoTaThb KJIACCH, peajmMs3yolui 3TOT MHTepderic.
interface Sender {

sendMessage (message: MessageText): void

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

/* To, 4uTO paHblle OHUJIO BHYTpM MeToma sendSms. */

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

/* To, 4uTO paHblle OBUIO BHYyTpM MeToma sendPush. */

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

/* To, uTO paHblle OBUIO BHYTpM MeToma sendEmail. */

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

MOJIOXKUTBLCA Ha KOHTPAKT, ONMMWCaHHbIA B MHTepdelce:



class Notifier {

constructor (private api: Sender) ({}

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

this.api.sendMessage (message) ;

B pe3ynbTaTe

Tenepb npu gobasiieHyy ronybNHOM NOYThLI, HAM y)Xe He noTpebyeTcs MEHATbL KOA Khacca Notifier ,

3aBUCSLLErO OT UHTepgenca Sender :

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

/* To, uTO paHblle OBJIO BHYTpM MeToma sendDove. */

// Kom wnacca Notifier ocraHeTcs TeM xe.

Takum 06pa30M,BBOﬂﬂ aﬂeKBaTHyK)a6CTpaKHMD Mbl «pacuennseMm» moaysan. Mel enmm 30Hb
OTBETCTBEHHOCTU MeXAYy pPa3HbIMU HaCTAMU NPUJTOXKEHUNA N YMeHbLUaeM KOJZIN4YeCTBO KoAa, KOTOprI7I
HY>XXHO N3MeHATb Npun nobasneHnn HoBom prHKLI,I/IOHa}'IbHOCTVI.

KopoTko

MprHUMN OTKPbLITOCTU-3aKPbITOCTN:

e 3aCTaBJISeT NPOEKTUPOBATbL MOAYMN TakK, 4TOOblI OHM Aenann TONbKO OA4HY BELLb U Aenann eé
XOpOLLO;

« MobyxOaeT CBA3bIBaTb CYLLHOCTU Yepe3 abcTpakumm (a He peannsauunto) Tam, rae MoryTt
nomMeHaTbCHA busHec-TpeboBaHus,

« obpallaeT BHUMaHME NPOEKTUPOBLLNKOB Ha MecTa CTbiKa W B3aUMOAENCTBME CYLLHOCTEN;

« TMO3BOJIAET COKPATUTb KOJIMYECTBO KOAA, KOTOPLIA HEOOXOANMO MEHATbL MPU N3MEHEHMUN
6nsHec-TpeboBaHu;

o [enaeT BHeCeHne n3MeHeHurn 6e3onacHbIM N OTHOCUTENBbHO OELUEBLIM.

MaTepuansbl K pasgeny

o [MpUHLUMN OTKPBLITOCTU-3aKPLITOCTH

« Open-closed principle, Duke computer science

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

« OCHOBbI TeOpUU pelLleHns n3obpeTaTesbCkUx 3a0ay

B npeasnbHOM Mupe

B ngeanbHOM Mupe npu naMeHeHun brusHec-TpeboBaHNN KOO MOAYJIE MEHATbL HE MPUXOANTCA, a ANS
peanunsaunm HoBbix TpeboBaHWI AOCTAaTOYHO A06ABUTbL 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 KOHKpeTUKa

Kntoy kK noHnMMaHunto OCP — npumeHeHne abCcTpakumi B MECTax CTbika Moy /1ev. PaccMoTpuMm
npumep: TpebyeTca HanucaTb NporpaMMy, Kotopas byaeT cymTaTb naowanmn puryp Ha sKpaHe.

[lonycTuMm, y Hac ecTb KJlacC NpsIMOYrofibHUKa Rectangle :

class Rectangle {
width: number

height: number

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

Cnepnysa SRP noncyéT nnowanm scex uryp Mbl BbIHECEM B OTAE/IbHbIN KJlAaCC AreaCalculator .

BHavane Hanuwem ero, He cnenya npuHUMny OTKPbITOCTU-3aKPbITOCTW!

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)

Mpob6nema B TOM, 4TO ecnv NpuAETCs f06aBUTL HOBYIO UTypy, HAaNpPUMep, KPyr, To ANS NpaBuSIbHOM
paboTbl, Heo6xoaMMo ByaeT U3MEHUTb U KOJ KNacCca AreaCalculator .

class Circle {

radius: number

constructor (radius: number) {

this.radius = radius

class AreaCalculator {
// 1. ODPUXOOMTCS MEHSTb TUI

shapes: [Rectangle|Circle]

constructor (shapes: [Rectangle|Circle]) {



this.shapes = shapes

totalAreaOf () : number {
return this.shapes.reduce((tally: number, shape: Rectangle \ Circle) => {
// 2. DpUXOOMUTCS NPOBEPSThH, KAaKOM THUI,
// YTOOH NPMMEHMUTL NPABMUIILHEIL PaACU&T
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 nopobHble n3aMeHeHUs NpUAETCS NPOBOAUTL A1 Ka>KA0W HOBOM Urypbl.

OCHOBHOW MHAUKATOP NPobseMbl C MPUHLMMOM OTKPbLITOCTM-3aKPbLITOCTM — MOSIBAIEHWE MPOBEPKM Ha
instanceof . EC/IM BHYTPU KOAa MOLYJis NPOBEPSETCS peann3aums, 3Ha4YUT MoAY b XKECTKO

npmBdA3saH K opyromy, 1 UaMeHeHNA B Tpe6OBaHVIﬂX 3aCTaBAT MEHATb KOA 3TOro Moayns.

MpuMmeHeHue OCP u abcTpakuumn

YT106bI NCNPaBUTL CUTYaLUIO, CBSXKEM MOoAy/IN Yepe3 abcTpakumio. Co3paamm nHTepdenc
AreaCalculatable , KOTOpbI ByAeT onncbiBaTb NoBeaeHne noboli purypsl B CUCTEME, MJIOLWAAb

KOTOPOM MOXXHO MOCYNTaTb.

interface AreaCalculatable {

areaOf () : number

ITO MO CYyTW OrpaHnyYeHne Ha NoBeLeHne CyLHOCTEN BHYTPY CUCTEMbl — rMAoTe3a Toro, Kak OHu
Opyr C ApPYroM B3aMOAENCTBYIOT. B LLesioM ftoan njioxo yMelT NPOrHO3MpPOoBaTb U NpeackasbiBaTb.
M XOTA ONbITHLIA NPOEKTUPOBLLNK, UMEsl I0OCTAaTOYHO 3HAHWI O MPOEKTUPYEMOI CUCTEME, MOXKET
caenaTb xopowlee npeanosioxxeHne, OCP BCE e npeasaraet Metoaunky Just-in-time design. OHa
npeanosiaraeT BHeCEHNE U3MeHEHU U fo6aB/ieHne CyLLIHOCTEN No Mepe HeobXoANMMOCTU, HO He

paHbLUe.

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

// 1. ykasmBaeMm, 4YTO KJIaCC peanmsayeT MHTepdeiic,

// 2TO 3amacT OTpPaHMUEHMEe Ha MeTONH Kjacca

class Rectangle implements AreaCalculatable {
width: number

height: number

constructor (width: number, height: number) {


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

this.width = width
this.height = height

// 2. 6e3 »TOTO MeToma KJIACC CUMTAETCS He TOTOBHM,
// OH X€ MO3BOJUT abCTParvMpOBATLCS OT pPeaNu3aluM KOHKPETHOM QUIypPH
areaOf () : number {

return this.width * this.height

// Te xe M3MeHEeHMS NPOBOOMM IJIs KpyTa
class Circle implements AreaCalculatable {

radius: number

constructor (radius: number) {

this.radius = radius

areaOf () : number ({

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

Tenepb, KOrga y KJlacCoB eCTb OrpaHNYeHNs 1 NpaBuia, Mbl MOXKEM NPUMEHUTb abcTpakumto, 4Tobbl
npuBA3aTb UX K AreaCalculator

class AreaCalculator {
// 1. menepb Tun abCTPaKTHLI,
// ME MOXEM YKa3HBAaTh KakKue yTOOHO OQUIYPEH
// opM yCJOBMM, UYTO OHUM peanmsayoT AreaCalculatable

shapes: AreaCalculatable[]

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

// 2. HUKaKMX NPOBEPOK Ha KJIACCH, TOJIbKO BE30B areaOf
// ecnu maxe Mbl HOOaBMM TPEYTOJIbHUK,
// HaM He NPUOETCS MEHSATH KOI KaJIbKYyJsaTopa,

return tally += shape.areaOf ()
b 0)

MaTepuansl K pasgeny

« Open-closed principle, Duke CS, PDF
. A simple example of the Open/Closed Principle



https://www2.cs.duke.edu/courses/fall07/cps108/papers/ocp.pdf
http://joelabrahamsson.com/a-simple-example-of-the-openclosed-principle/

« Understanding_SOLID: Open Closed Principle
« The OCP and what hides behind it
o Just-in-time design

B peanbHOM >XXU3HM

|-|pI/IHLI,I/1I'I OTKPbITOCTU-3aKPbITOCTU I'IOﬁy)Kﬂ,aET nccnenoBaThb OTHOWEHMA MexXay CyuwHOCTaAMN 00
TOro, Kak Bbl HA4YHETE NnUcaTb KOA. DTO NMOMOraeT BbIABAATb OLWNOKM MPOEKTUPOBaHUA Ha PaHHNX
3Tanax

Kpome 3Toro OCP nomoraeT oTBsi3aTb MOAYAN APYr OT Apyra. 3TO MUHUMU3NPYET KOJIMYECTBO
MoAyJien, KOTopble Hafo 06HOBUTL, NPU U3MeHeHUn TpeboBaHUA.

NHbekuus 3aBUCMMOCTEN U TeCcTupoBaHue

Mpw TeCcTupoBaHUM MOAYIEN, KOTOPbIE 3aBUCAT OT APYrnx moaynen, paspaboTymkm moryT
CTOJIKHYTbCA € Npobnemon, Korga HeobxoANMO Co34aThb IKIEMMNIAPLI KaXKA0N N3 3aBUCMMOCTEN.

Ecnn moaynb 3aBUCUT OT KOHerTHOM peannsayunn upyroro,pa3pa60THMKaM HpMﬂéTCﬂ NMMNTUPOBATb
KOHKPETHYI0 peanm3aunio 3aBucuMocTun. JonycTnMm, ecTb Kiacc, KOTOprI7I pa60TaeT C XpaHunnuuiem:

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

YT106bI NpOTECTMPOBATL METOL get , HEOBXOAUMO CO38aTb rNobanbHbIN MOK-06BEKT
localStorage . Takme 06BbEKTbI U MepeMeHHble NpU TECTUPOBAHUN MOTYT NPUBECTU K
HenpasuabHoON paboTe cocegHux TecToB. (Hanpumep, ecnmn KTo-1o 3abbil COPOCUTL localStorage

nocJie NCNoJib30BaHUsA.)

Ecnn »xe Mbl NPUBS>XEM 3aBUCUMOCTb He Yepe3 KOHKPETHbLIN 06beKT, a Yepes uHTepdenc, To
MoJly4YnM BO3MOXKHOCTb MOAMEHSATb 3aBMCUMOCTUN Ha JIeTy. 3TOT NaTTEPH Ha3blBaeTCs MHbEKLNA
3aBucumocTen (Dependency injection, DI).

interface Storage {

getItem(key: string): any

interface StorageDependencies {

storage: Storage

class StorageService {

storage: Storage

// yxaseBaeM, Kakue BaBUCHMOCTU CJI€NYEeT MCIOJb30BaTh
// JSON ToXe CTOUT BHEIPSATb NONOOHEIM OOpasoM,
// HO nns INpoCTOTH NpuMmepa OepéM B pacuér Tosjbko localStorage

constructor ({ storage = localStorage }: StorageDependencies) {


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

this.storage = storage

get (key: string): any {
// WCHONB3yeM 3aBMCUMOCTL uepes uHTepderc

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

Tenepb Npu TECTUPOBAHUN Mbl MOXXEM YKa3aTb MOK-06bEKT ANl Storage JIOKaJbHO. [py 3TOM HaMm
He noTpebyeTcs aMynmpoBaTb paboTy 06bekTa localStorage MOJIHOCTbIO. HaM foOCTaToOYHO

onncaTb MeToll getItem , PabOTy KOTOPOro Mbl U MPOBEPMM. Hanpumep, ncrnonb3ys Jest:

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

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

const service = new StorageService ({storage: mock})
expect (service.get ('test key')) .toEqual (42)
1)
1)

Ecfiv HaMm Ba)xHO NPOBEPUTL, BbI3BAJICSA SN NPaBU/bHbLIA MeToh Yy 3aBucumocTu, DI cHoBa caenaeT

peweHne 3aga4dum npotle:

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

getItem: jest.fn()

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

service.get ('test key')

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

Takon noaxopn ynobeH npu paspaboTke Yyepes TectuposaHue (TDD). OH no3sonseT npoaymaTh API

MoAyJia 3apaHee 1 NpoAyMaTh OpraHu3aLuio 3aBUCMMOCTER MOoAy el Apyr OT Apyra.

NHbekuusa 3aBUCUMOCTEN U pacwuumpeHue d)yHKI.I,VIOHaJ'IbHOCTVI
Tenepb NpencTaBuM, 4HTO B NMPUNOXKEHUN NOABMAAIOTCA ABa MeCTa, rge NCNOob3YITCS pasHble

XpaHunAuuia: localStorage B OAHOM N verySophisticatedStorage B APYrom.

Ecnn Haw knacc 3aBucen HanpsaMyto oT localStorage , Y Hac npobnemsl. Mpn nobasneHnn HOBOro

XpaHuanwa, Ham NpNAETCHA NMPOBEPSATh, C KAKUM M3 XPaHUAUL, Mbl nMeeM feno. A ecan API


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

XPaHUINULL CUJIbHO OT/IMYAEeTCA, TO KO MeTofa get CWJIbHO Pa3pacTéTCsa 13-3a MPOBEPOK U

afanTepos.

class StorageService {

storageType: string

constructor (storageType: string) {

this.storageType = storageType

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

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

C Opyroi CTOPOHbI, €C/IY Mbl 3aBMCKM OT UHTepdeica, ToO MeTOA, get U KOHCTPYKTOP Kjacca
StorageService He U3MeHATCS. PasHoe APl XpaHWIWLL Mbl NPUBELEM K OLHOMY BUAY Yepes

afanTepsbl (OTAENbHbIE HOBbIE CYLLHOCTHU), KOTOpble By yT peann3oBbiBaTh MHTEpPGENC Storage .

interface Storage {

getItem(key: string): any

// noBaBmsiem amanTep nJjisa verySophisticatedStorage;
// on Byner peanMs30BHBATHL MHTepbderc Storage,
// mosToOMy ero MOXHO OyImeT mnepenaTh KakK BaBMUCUMOCTL njss StorageService
class SophisticatedStorageAdapter implements Storage {
getItem(key: string): any {
return verySophisticatedStorage.getByKey (key)

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

// wonm wjacca StorageService He mensiercs!
class StorageService {

storage: Storage

constructor ({ storage = localStorage }: StorageDependencies) {

this.storage = storage


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)

get (key: string): any {
// BCs peanmusaluus METONOB OOOMX XPaHWIMI CKPHITa 3a ajalTepammu

return this.storage.getItem(key)

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

})

// Tak M C HOBEM

const storageServiceWithSophisticatedStorage = new StorageService ({
storage: new SophisticatedStorageAdapter ()

})

Takum 06pa3oM HoBble BM3HeC-TpeboBaHNA HE 3aTPOHYT KO, y>XKe CO34aHHOIro Mooy s
StorageService , a OyayT BHeApeHbl Yepes co34aHNEe HOBbIX CYLLHOCTEN.

MaTepuansl K pasgeny

o« NHBbeKLMS 3aBUCUMOCTEN

« Mok-06beKkT
« Pa3paboTka Yepes TecTUpoBaHUe

. Apantep, WwWabnoH
.+ Jest

LLIaGnoHbI NPOEKTUPOBAHUA U NPUEMBI peaKTOpPUHra
COGJ’]IOLI,aTb APUHUWN OTKPbITOCTU-3aKPbITOCTU NMOMOratoT HECKOJIbKO wabnoHoB NMPOEeKTUpPOBaHNA U

NprMEéMoB pedaKTopuHra.

A6cTpakTHasa ¢pabpuka

dabpurika — 3TO CYLWHOCTb, KOTOpPas CO3A4aéT Apyrve CyLHOCTM No 3aflaHHbIM NpaBuiam, Hanpumep,
CO3[4a&T 3K3eMNISAPbl KNAacCoB NN 06 bEKTHI.

AbcTpakTHas chabpuka — 310 habpuka, koTopas co3naéTt dhabpukn.

ST0T WwabnoH No3BosISeT co3haBaTh CYLLHOCTU 63 NPUBA3KN K KOHKPETHbLIM KJlaccam — To ecTb 6e3
NPUBA3KMN K peannsauumn. Tak gobasneHne HOBbIX TUMOB CYLLHOCTER N3MEHSeT MUHMMabHoe
KOJINYeCTBO MoAyJei.

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

B aTom npumepe paboTa onsa abctpakTHoM habprkn — BbIBOp Knacca, KoTopbi ByaeT 3aHUMaTbCA

opMaTMpOBaHMEM.

// uyacTtb c uHTepdericom Formatter m kjaccamu,

// peanmusyouMMM €TI0, OCTAa&TCHa TaKOM Xe


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/blob/master/README.md#-simple-factory
https://refactoring.guru/ru/design-patterns/abstract-factory

// nmoBaBisieTcs HOBHI MHTepderc, onmMchHBabumi dabpuxy obabpukx
interface FormatterFactory {

createFormatter (data: ReportData): Formatter

// MerTonm createFormatter Bo3BpamaeT abCTPaKTHEIM MHTepdenc,

// moaToMy ofe Gabpuky HMXE B3aVMO3aMEHsEME

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

return new HtmlFormatter (data)

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

return new TxtFormatter (data)

// npM KOHQUTYpauLuUyM NPUIIOKEHME BHOEpeT HYXHHN Tun o¢abpukm m Oymer paboTaTb C HUM;

// KOOy NPWIIOXEHMS NpU STOM OyIeT He BaxHO, C Kakoi ¢abpukoit oH Oymer paborarTsb,

// IOTOMYy dYTO OH OyImeT 3aBMUCETb OT MHTep@eﬂCOB, a He OT KOHKPETHEIX 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 npowniom npumepe Mol n36aBUINCL OT HEOBXOANMOCTY MEHSAThL KoL (hopMaTepoB nNpu gobasseHnn
HOBbIX TpeboBaHWin. Ho Bbl MO/ 3aMeTUTb, YTO B METOAE configure KJaccCa AppConfigurator €CTb

yCJIOBUE, KOTOPOE NpoBepsieT TUM popmaTa AN OTHETA.

Mo-xopowemy, nonobHole ycnoBusa cnefyeT 3aMeHATb Ha ONHaMNYeCKnmn Bbl60p HY>XHbIX CyLLI,HOCTeI7I.

C 3TM MOXET NOMOYb ellé oanH WabfioH — cTpaTernda.

ST0T WabnoH No3BoSISeT MEHATb HACTPONKIK, KOHPUTYpPaLMIO UK aJaropuTM B 3aBUCMMOCTM OT

cuTyauumm n TpeboBaHuin. B HalleM ciyvyae cTpaTerum Mbl 0TAaAUM Bbi6op Heobxoanmon pabpurku:

function formatterStrategy (reportType: ReportTypes): FormatterFactory {

const formatters = {


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

[ReportTypes.Html]: HtmlFormatterFactory,
[ReportTypes.Txt]: TxtFormatterFactory,
default: TxtFormatterFactory

return formatters[reportType] || formatters.default

Tenepb BbIbOp habpuk cTan AUHAMUYECKUM, N NPU N3MeHeHun TpebosaHui Ham noTpebyeTcsa
TONbKO [06aBNTb HOBYIO CYLLIHOCTb 1 0BHOBUTL CMMCOK (habpuk.

DekopaTtop

[ekopaTop — 3T0 WabfioH, KOTOPbLIA 3aK/04aeTCs B CO3AaHUM 06EPTOK C AOMONHUTENIbHON
PYHKLUNOHANbHOCTbIO A1 06beKTOoB. Takme 06EPTKN MO3BOAAIOT HE N3MEHATbL CaM 00bEKT, HO Npu
3TOM PacWnpATb ero PyHKLUNOHANbHOCTb.

OTnn4due gekopaTopa OT Hac/iefdoBaHNA B BO3MOXXHOCTU paclunpaTh (PYHKLNOHANbHOCTb
OnHammn4yeckn, 6e3 HeobxoAMMOCTM ONUCBbIBaTb Ka)XKAbl Kiacc-HacneaHUK OTAEeNbHO.

B npumMepe Mol co3paém Knacc BaseGreeting , METOM greet KOTOPOro 6y,ueT BbIBOONTb CTPOKY C
npuBeTCTBMEM NOJb30BaTeNs. [lekopaTop GreetingWithUppercase OyaeT NpMBOAMTbL CTPOKY C

NPUBETCTBUEM K BEPXHEMY PErnucTpy.

interface Greeting {
username: string

greet () : string

// BazsoBas QYHKLUMOHAJIBHOCTL OMNMCEHBAETCS B KJlACCe,
// KOTOpEM OymeT OBEPHYT C MOMOULID IEeKOPATOPOB
class BaseGreeting implements Greeting {

username: string

constructor (username: string) {

this.username = username

greet () : string {

return ‘Hello, ${this.username}!"’

// wrappee — OOBEKT, OGYHKLMOHAJBHOCTE KOTOPOTO MH OyAOEM pPacuMpsThb
interface GreetingDecorator {
wrappee: Greeting

greet () : string

class GreetingWithUppercase implements GreetingDecorator {

wrappee: Greeting


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

constructor (wrappee: Greeting) {

this.wrappee = wrappee

greet () : string {
// 1. ucnomb3yeM 6a30BOE NOBEeIEHUE
const baseGreeting = this.wrappee.greet ()
// 2. pacmupsaeM ero

return baseGreeting.toUpperCase ()

Cama dunocodus 3Toro wabsioHa NOBTOPSAET MPUHLMM OTKPLITOCTU-3aKPbLITOCTA — Mbl HE MEHSIEM
6a30BbI KNnacc, a 4obaBAsSeM CYLIHOCTU, KOTOpble coaep)XaT B cebe namMmeHeHus 6GusHec-TpeboBaHUA.

PasHuua Mexay AeKopaToOpOM M MPOKCK B TOM, YTO MPOKCK BCerga npefocTaBfiseT TOT Xe
MHTepdenc, B TO BpeMS KaK AEKOPATOP MOXET NpefoCTaBAATb paclUMpPEeHHbIN nHTepdenc.

Habnwopartens

Habnonatens — wabnoH, KOTOPLIA CO30aET MEXaHU3M NOAMUCKU, KOFAa HEKOTOPbIE CYLLHOCTM
MOryT pearmpoBaTb Ha NoBeLEeHNE APYTMX.

B npuMepe HUXKe Y Hac eCTb KNacC SoftwareEngineerApplicant , KOTOPbIN pearupyeT Ha

nosiBNIeHNE BaKaHCUN B 3K3eMnnadape KnacCa HrAgency .

// umHTepderc comuckaTess ONMUCHBAET €TI0 MM M XeJIaeMylo I103MLMIO0
interface Applicant {
name: string

position: string

// umHTepbderc HabiyomaTesid ONMCHBAET METOI,
// KOTOpEM OyHmeT BHS3LHBATLCS HAOIOOAEMEIM OOBEKTOM NPU HACTYIIJIEHUM COOHTUS
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) {


https://refactoring.guru/ru/design-patterns/proxy
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if (position !== this.position) return
console.log("Hello! My name is ${this.name}, I would like to apply to a
${position} position")

}

// ©asoBml MHTepderic HabmoImaeMoro obbeKTa
interface Observable {
subscribe (observer: Observer): void
unsubscribe (observer: Observer): void

notify(data: any): void

// HabmomaeMmsli OOBEKT XpaHMUT B cebe CHOMCOk HabJmomaresen,

// KOTOpHIX OyOeT yBEeIOMJISTb O HACTYIJIEHUM COOBITHS

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)

// yBemomiseMm Bcex HabjomaTeser, Korla MNOSBJSEeTCS HOBAs BaKaAHCUSA
notify(position: string): void {
this.listeners.forEach(listener => {
listener.update (position)

H)

3T0T WwabnoH nosponseT fobaBsATL HOBbLIX HabnogaTenen 6e3 HeobXOAMMOCTU MEHATL KOJ,
Habnogaemoro obbekTa.

3aMeHa NPAMOro HacJsie,0BaHMA Ha NOJIMMOPGHhU3M U KOMNO3ULUIO

Mopaynu, 3aBucsLmME OT KOHKPETHbIX KJ1acCOB, CBA3aHbl C HAMUN CJINLLIKOM CUJIbHO, U3-3a 4Yero
n3MeHeHne B OogHOM MopayJie 3aTPOHET U3MEeHEHMNE B OPYIrOM.

3amMeHa NpsMOro HacneAoBaHNSA Ha NOAUMOPMU3M NN KOMMO3ULINIO — 3TO NPUEM pedakTopUHra,
KOTOpbIN ocnabnseT 3auensieHne Mmoaynen Yepes BBeaeHne abcTpakumin: nHTepgencos, 06EpPTok 1
T.0.


https://blog.aspiresys.pl/technology/example-of-just-in-time-design-refactor-to-open-closed/

MprMepoM MoXXeT NMOCAYXUTb NpUMep U3 pasaena «B ngeanbHoM Mupe», rae Mol BBOAUIN
NpPOC/IONKY U3 nHTepdenca shape . Korfa Kfacc AreaCalculator HavyuMHaeT 3aBUCETb OT

NHTepdelica, a He OT KOHKPETHbIX KJ1AacCoB, N3MeHeHVe B TpeboBaHMAX He 3aTparuBaeT KoA Kacca

AreaCalculator .

MaTepuansl K pasgeny

« Composition over inheritance
o ®abpuka

. AbcTpakTHasa habpuka
» Peanusauus abctpakTHo habpuku Ha TypeScript

o CTtpaterus
o« ®abpuyHbIN METOA N NPUMEHEHWE CTRATErnu
. Peanusaumsa ctpateruun Ha TypeScript

« [JlekopaTop
« Decorator and Factory, Colorado Computer Science, PDF
« Peanusauwna nekopatopa Ha TypeScript

. Habnwpartenb

« Peanuzauwna Habnwpatensa Ha TypeScript

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

AHTMNATTEpPHbI U 3anaxm

Bce naTTepHbl, KOTOpbIE TaK WU MHa4Ye TeCHee CBA3bIBAOT CYLLHOCTUN Mexay coboi, MOXKHO Ha3BaTb
aHTUNaTTEPHaMN.

CpsA3biBaHue yepe3 KOHKpeTHble KJ1acCCbl
|-|p06}'leMbI CBA3bIBaHUS Yepe3 KOHKPEeTHbIe KJ1acCbl Mbl PaCCMOTPENV B MPUMepRe 13 pasaesa «B
naeanbHOM Mupe». Knacc AreaCalculator W3Ha4aslbHO 3aBUCEN1 OT KOHKPETHOro KJacca

Rectangle , 13-3a 4Yero npum NaMeHeHUn TpeGOBaHVII;I, npmnxoannocb 06HOBNATL KO 3TOro Kjacca.

Korga Mbl BBENN NPOCJIONKY B BULE MHTepdelica Shape , KJTACC AreaCalculator HauvvHan

3aBUCETb OT I/IHTepd)EI7lca, a He OT KOHKPETHbIX KJ1laCCoB, N3MeHeHNe B Tpe6OBaHI/IﬂX nepectano
3aTparmBaTb KOO KNacCa AreaCalculator .

CUMHINTOH

CUHINTOH — 3TO NMaTTepPH, NPY KOTOPOM B MPUIOXKEHUN CYLLIECTBYET TOJIbKO OAUH 3K3EMMASP
KaKoro-To kslacca. CyLlecTBYOLWMNA CUHIATOH FAapaHTUPYET, YTO BCE HOBblE CO3JaHHble 06BEKThI
6yLyT CCblaTbCs Ha Hero.

Ecnv cuHrnToH coaepuT B cebe obLiee cocTosiHue unm rnobanbHble nepeMeHHble, 11Mbo cam
ABnaeTca rnobanbHOM CYLWHOCTLIO, TO 3auensieHne 06beKTOB C HUM YPE3MERHO BbICOKOE.

3T0 MOXeT npmnBoOOUTb K CUTYyaunaM, Korga npn nasMmeHeHnmn Tpe6OBaHVII7I npmnxognTca MeHATb U CaM
CUHIITOH, U BCE 06BbEKTHI, KOTOpble C HAM CBsA3aHbl.

CWUHIITOH MOXXHO MCMOb30BaThb 1 6€3 BbICOKOro 3auensieHns Moaynen (NnpuMeHss, Hanpumep,
abcTpakTHblE MHTEPMENCHI), HO 3TO 3HAYUTENBHO YCIOXKHAET CTPYKTYPY NpoeKkTa.
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JlerkoBec

JlerkoBec — WabnoH, KOTOPLIN YMeHbLIaeT pacxoh NaMaTu, Aepxa obliee cocTosHME 06beKTOB
BHYTpY cebsi, BMECTO XpaHEeHUS OAUHAKOBbLIX AAHHbIX B KaXKA0M 06bekTe.

Ero npobnema c To4kun 3peHns OCP B TOM »Ke BbICOKOM CBA3bIBaHUN Moaysen. Ecnm cywHocTb
BbICTYMNaeT B pPoJi1 06LLEro KOHTEKCTa AN HECKOIbKUX 06 bEeKTOB, Npy n3MmeHeHun TpeboBaHuin
NpUAETCA MEHATb KOZ Ka)KA0oro Moayns.

KakK 1 B C/ly4ae C CUHIJITOHOM, C JIerKOBECOM MOXXHO paGOTaTb 6e3 BbICOKOro 3aLensieHns, HO 3TO
TaKxXe 6yueT yBeNnn4mBaTb CJIOXKHOCTb.

MaTepuansbl K paspeny
e CUHIATOH
. Jlerkosec

. 3auenneHwe moaynen
« STUPID - SOLID

OrpaHu4YeHMa U NOABOAHbIE KAMHM

Y Ka)KAoro npuvHUmMna ecTb orpaHnyeHns n obnacte npumeHeHus. Ons OCP xapakTepHbl cienytouine
OrpaHUYeHNs 1 MOABOAHbIE KAMHM.

CucteMa He MoXeT ObITb 3aKpbiTa Ha 100%

Bcerpa ecTb M3MeHeHUs, KOTOpPble HEBO3MOXXHO BHECTU, HE N3MEHNB KO KakKoro-To MoAy/4,
MO3TOMY MpPU NPOEKTNPOBaHUN BaXXeH CTpaTerI/I‘-IECKVIVI noaxon. Heobxoanmo onpenesinTb, OT KakKnx
MMEHHO U3MEHEHUN N KaKne MMEHHO MOAYJ N Bbl XOTUTE 3aKpPbITb.

Cne,uyeT YYUTbIBaTb, YTO JIIOAN OYEHb MJIOXO YMEIOT NPOrHo3npoBaThb U3MeHeHUs. [laxxe numes
[OCTaTOYHO 3HAHUN O CUCTEMe U OnbITa, NMPOEKTUPOBLUNKN HE MOTYT ObITb YBEPEHbLI, 4HTO
npegycMoTpesin BCe BO3MOXXHbIE BapUaHTbl Pa3BUTUA CUCTEMBbI.

OCP npepnaraeT noaxon Just-in-time design, Npn KOTOPOM HOBblE CYLLHOCTU 006ABAAIOTCSA B CUCTEMY

rno mepe Heob6xXoANMOCTU, HO HE paHblUe. DTO YEM-TO MOX0XKE Ha 0TKa3 OT PaHHEN oNTUMMU3aLUN U
paHHero nobapneHus abcTpakLni.

Lenb noaxona B ToM, 4Tobbl He co3gaBaTb abcTpakuum Ha nycTom mecte. OAUH U3 KpUTepures
XOpoLllero AmsanHa — NpPocToTa, No3ToMy Ucnonb3osaTe OCP cnengyeT Bcerga C orisfikon Ha To,
HaCKOJIbKO CMCTeMa MoJIyYUTCs NpoCTOoin B UTOre.

BosblLOe KOJINYECTBO CYLLHOCTEN

[ob6aeneHne PyHKLNOHANILHOCTU MEHEE PUCKOBAHHO, Y€M M3MEHEHME CYLLeCTBYIOLLIEN, HO B3aMeH
Mbl PUCKYEM YBEJIMYNTH KOJMYECTBO CYyLHOCTEeN. BeckoHTponbHoe n 6esnymHoe cnefosaHme OCP

MOXXET MPUBOAUTbL K CUTYyaLMaM, KOrAa MHTepdEncoB CTaHeT CAULLKOM MHOM0, a (hYHKLMOHAIbHOCTb
— CTaHeT pa3apobnieHHon.

XopoLmnin An3anH CMCTeMbl — 3TO B NEpPBYIO o4epeb MPOCTON AM3alniH. YeM MeHbLUe CYLLHOCTEel Mbl
co3paém ana peleHns npobnembl, TeM Bbllle BEPOATHOCTb, YTO AM3aH XOPOLUWIA, MO3TOMY
cneposaTb OCP Heo6X0[MMO C OCTOPOXXHOCTbIO.
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Mo>keT ObITb He HY>)KeH A1 MaJIeHbKUX NPUJIO>KEeHU M

OCP HaueneH Ha bbicTpoe u aelwésoe gobasneHne GyHKLMOHANLHOCTU U MacluTabupoBaHue
cuctembl. OH OKyMnaeTcs, eCin CUCTEMa AeACTBUTeNbHO 6obluast, U MPoBepsTh, Kak NOBANSAMO
M3MeHeHMne Koaa, 04eHb J0POro UM A0Aro (MM HEBO3MOXKHO).

Ecnu xxe npusoxeHne ManeHbkoe, To OCP MOXeT NpeBpaTUThLCS B NPUHLIMN PaaU NpPUHLIMAE —
Koraa pa3spaboTynku 6yayT nucaTh BonnepnnenT-koa A5 CO3AaHNS HOBbIX CyLlHOCTeNn 6e3 BuanmMon
1 OLLYTUMOW MOJIb3bl.

OCP cnepyeT NpYMEHsTb, eC/IM MoJib3a OT HEro 3Ha4YMTesbHO Bbille, YeM 3aTpaThl OT CeA0BaHUS
emy.

MaTepuanbl K pa3peny
o Just-in-time design
« Solve problem at hand
« Refactoring_and OCP

o J13eH NUTOHa
. BputBa Okkama

« Not so SOLID principles



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
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LSP

BBeneHue

OfiHa U3 YacTbIX OLUMBOK NPOEKTUPOBAHMUA MPOrPAMMHBIX CUCTEM — 3TO MOMbLITKA MNOJIHOCTLIO
CKOMUPOBAaTb MEPAPXNIO OOGBLEKTOB U3 pPeasibHOro Mupa.

Moaenupys CMCTeMy, Mbl ONUCLIBAEM [10BEAEHNE €€ KOMMOHEHTOB, OTHOLLEHUS UX APYr C APYroMm, a
He nepapxuto. Mepapxus — yaobHbIA MHCTPYMEHT AJi MOAENPOBAHMNSA, HO UHOMAA OHa NMPUBOAMUT K
HenpaBWJIbHOMY OMUCaHWIO MOBeAEHUS.

Knaccuueckuu npumep

MpepcrtaBuMm, 4TO eCTb KJacC Rectangle , KOTOprI;I 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 NMPAMOYrosibHUK, Mbl MOXXEM 1MCnosb30BaTb HacnegoBaHMe, 4Tobbl oNucaTb 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

[Danblie B Koge Mbl ncnosibdyem Keaapar. Ka»xeTcs, 4To BCE B nopsagke:

declare const square: Square

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

square.setHeight (40) // Toxe MeHsSeT WMPMHY M BHCOTY, OK

Ho ecnn Mbl NCNOSIb3yeM KacC Rectangle B KayecTBe MHTepgeica, a paboTaeM C KOHKPETHbIM

KJ1laCCOM Square , TO MOTYT BO3HUKHYTb I'Ip06J'IeMbIZ

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

// ycrnoBue He cpaboraeT, ecnu figure — sk3eMIIAp Kjacca Square

Pa3sHUUa MexXAy KBaApaToOM 1 NPsSIMOYroJlbHUKOM B TOM, 4TO Y KBaZpaTa Npu N3MeHeHM CTOPOHbI
MeHSI0TCA 06e CTOPOHBI, Y MPSMOYro/ibHMKa — TOJIbKO 0fHa, BTOpas OCTaéTCs HEU3MEHHOW.

MaTeMaTn4eCckn — fa, KBagpaT BCE eLlé NpsMOYro/ibHUK, HO OH BEAET cebs nHayve, 4em
NpsMOYro/bHUK.

MpuHuun noacrtaHoBku Bap6apsbl Jiuckos

NpuHumn noactaHoBku bapbapbl Jinckos (Liskov Substitution Principle, LSP) pewaeT 3Ty npobnemy,

BBOAS OrPaHNYeHUs Ons nepapxmm o6beKTOB.

3BYYUT OH TaK: (PYHKLUN, KOTOPbIE UCMOJIb3YIOT 6a30BbI TUN, JOJIKHbI UMETb BO3MOXXHOCTb
1ncnosib3oBaThb noATUMbl 6a3oBoro TMna, He 3Has 06 3ToM.

MpoCTbIMK CNOBaMU — KAacCbl-HACJAEAHNKN HE LO0/KHbI MPOTMBOPeYnTb 6Ha3oBOMy Knaccy.
Hanpumep, oHM He MOryT nNpefocTaBnATb NHTepdeinc yxe 6asosoro. NoBeneHne HaceAHNKOB
OO/IKHO BbITh OXXMAaeMblM AN DYHKLUIA, KOTOpble NCNONb3YT 6a30BbIN Kacc.

HeMHoro yaobHee nymaTb 06 LSP B TepMUHax «abcTpakuma — peannsaumsa». AGCTPaKTHbIN Kacc
VI MHTepdgelc nrpatoT posib 6a3oBoOro TuMna, HO BMECTE C 3TUM — POJib KOHTPaKTa Ha NoBefeHue.

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 3K3eMMsp Ntoboro KOHKPETHOro knacca byneT cofepxaTb yKa3aHHbIe Mos
N MeToabl.

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

this.source = setlInterval (fn, delay);

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

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

this.source = setTimeout (fn, delay);

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

ITO 3HAYUT, YTO MOAYJb, NCNOJIb3YIOLNIA 3TOT @abCTPaKTHbLIN KJ1aCC NN MHTEPPENC CMOXKET
paboTaTb c 10604 ero peanusaunen. Hanpumep, PyHKUNN cleanup OyAeT HEBaXkHO, 3K3eMNAp

KaKOro KOHKpPeTHOro KsiacCa Mbl nepegaanm:

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) ;

|-|pI/IHLI,VII'I MOX>XHO CBA3aTb C MOHATUAMUN KOBAPUAHTHOCTU N KOHTPAaBapPUWaHTHOCTW, a TakKXXe C
KOHTPaKTHbIM NROrpamMMupoBaHmemM. B 4aCcTHOCTU NoJsie3Hbl OTHOLWEHUS HpeﬂyCﬂOBMMlﬂﬂOCTyCﬂOBMﬁ

nna 6a30BOro v Hac1e4HNKOB:

o MNpenycsioBus He MOryT 6bITb YCUNEHbI B MOAKIACCE;
« MOCTyC/I0BUA He MOTyT 6bITh 0cnabneHbl B noakiacce.

CHoBa npumMmep

B npuMepe ¢ Rectangle W Square MOCNEAHUN ocnabnseT NocTycnoBMe A METOAOB setWidth W

setHeight . Pa36epém, 4To 3TO 3a MOCTyCJ/IOBME.


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 Cc 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 3T0 He Tak. MoCTycNoBMe — CBOVMCTBA MM COCTOSIHUE MOC/IE BbIMOJTHEHUS
meToaa — ocnabnsercs:

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

// moctycnoBue ocisabieHo, abCcTpakuus HenpaBUIIbHAs

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

M3-3a 3TOro nucnosib3oBaTb Rectangle BMECTO Square 6e3 AOoNOSTHUTENbHbIX npoBEPOK NN

N3MeHeHUs yxe CcyecTBYoWwnX KOMNOHEHTOB HEBO3MOXXHO.

MpuHUMN noacTaHOBKU JINCKOB Tpe6yeT MNCMoNb30BaTb 06N MHTepdenc gna obounx Knaccos n He
HacnegoBaTb Square OT Rectangle .

O6Wwmin nHTepdenc fosxKeH 6biTb TakM, 4TOObI B Klaccax, peanunsyowmnx ero, npeaycyoBus He
6611 6onee cuAbHbBIMKU, @ NOCTYcN0BUA He Bbln 6onee cnabbimu.

HacnepoBaHMe n KOMNO3ULUA

CnepoBaTb LSP npoule, ecnv He cTpouTb 6onblunx 1 rnybokmux nepapxmin. ObbIYHO, OJ151 CBS3N
MOAYNeN JOCTaTOYHO MHTepgerica n ero peasan3almni.

ONVHHbIE LenoYKy nepapxuii TUNoB — Xpynkue. BMecTo nepapxuii TUMOB Jlyylle UCMoJ/b30BaTb
KOMMO3MLUNIO, 4TOBbI COBUPaTL CYLHOCTU U3 HE06X0AUMON (PYHKLMOHASILHOCTH.

Hanpumep, HacnepoBaHve NpeanosiaraeT NPOeKTUPoBaHKe 0T 06LLEro K YacTHOMY B BUAE
nepapxuu:

XmBOTHEE — Miekonmramime - UYeJlOBEeK.

Ho Takune vepapxuu He BCcerga npaBuibHO OTPaXKatoT CBSA3M CYLLHOCTEN B NMPOEKTUPYEMON CUCTEME.
VIHorAa nepapxuin BoBce MoXXeT ObiTb HECKOJIbKO OHOBPEMEHHO, TOr4a HacneaoBaHe 3anaéT B
TYMWK — HEMOHSATHO MO KaKol Mepapxmn HacenoBaThbCs U Kak.

Komnosunuus »e noapasyMeBaeT MPOeKTUPOBaHME OT YaCTHOro K 06LLieMy B BUAE COBOKYMHOCTM
HeckobKnx 060cobneHHbIXx HabopoB «huy»:

Yesoek = CkeJjieT + HepBHas cucrTema + lVMMyHHas cucTema + CephoedHo—cocynoucTas cucTeMma +

Takum o6pa30M Mbl HE OrpaHN4YnBaeM cebs pPaMKaMun ogHom nepapxumun, a 3Ha4nT HaM Heobsi3aTeNbHO
noaBOANTb KaXKAbli acnekT 6usHec-norukn nog 3TY nepapxuto.



BoJsiee TOro, 4acTo B OTHOLLEHUSIX CYLLIHOCTEN, KOTOPbIe Mbl MOLESIMPYEM, B MPUHLMME HET HUKAKOW
nepapxmu. B TakoM cnyyae HacseoBaHWe CyLIHOCTel Hao60poT ML HaBPeanT.

KopoTko

MpuHunn noacTaHoBkK bapbapbl JINckos:

« MOMOraeT NMpPoOeKTUPOBATb CUCTEMY, ONMUPASCb HA NMOBELEHNE MOLYEN;

« BBOAWUT OrpPaHUYEHMS U NMpaBuSia Hacsen0BaHNs 06bEKTOB, YTOObI X MOTOMKU He
npoTusopeynsiv 6a3soBoMy NoBeLEHWNIO;

. [enaeT noBefeHne MoAyel NocaefoBaTes/bHbIM U NpeaCcKasyeMbiM;

. nomoraeT nsberatb Ay6aMpPoBaHNS, BbIAENATL 06LLYI0 AN HECKONBKUX MOoAYJ e

PYHKLMNOHANIbHOCTb B 06LWMIA MHTepdenc;
« MO3BOJISET BbIABAATbL NPU NPOEKTMPOBaHUN NpobaemMHble abCcTpaKLnm 1N CKpbITble CBA3U

MeXAy CYLUHOCTAMU.

MaTtepuansi K pasgeny

o MpuHUMN NnoacTaHoBKU bapbapskl JIMckoB

« KOHTpakTHOe nporpamMMupoBaHue
o« KOBapuvaHTHOCTb U KOHTRABapPMaHTHOCTb

o MpuHuMn 3ameuleHns 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 HeobxoaomMMo ncnonb3oBaTb 06N nHTepdenc ons obonx Knaccos U He
HacnenoBaTb Square OT Rectangle . DTOT 06WMIA MHTepdeNnc fosKeH ObITb TakMM, YTOObI B

Kfaccax, peasunsyoLlmnx ero, NpeaycnoBsms He 6biin 6onee cuabHbIMKU, @ NOCTYC/10BUSA He Bblin 6onee
cnabbimn.

Y Hac eCcTb HECKOJ/IbKO crocoboB pelmnTb 3Ty npobremy.

AGCTpaKTHbIN KJlacc-poauTenb

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

MO>XEM BBECTU HOBbIN KNacc, 4Tobbl 1 KBagpaT, n NpAMOYroJibHUK HacnenoBasinCb OT HeEro.

Co3fafvM abCTpaKTHbIM KNacC RightAngleShape , YTOObI ONMCaTh UYLl C MPSMbIM YT JIOM:

abstract class RightAngleShape {
// WMCHOJB3YeTCs IJis M3MEHEHMsl WVPWHBL MJIM BBICOTEHL,
// OOCTYymeH TOJIbKO BHYTPM KjlaCcCa M HACJEOHMKOB:

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

Knaccbl Rectangle W Square 6yayT nepeonpenensite MeTOAbl, MOBEAEHNE KOTOPbIX CReLndruiyHo

ANAa Ka>Xaoro m3 H1X:

class Square extends RightAngleShape {

edge: number

constructor (size: number) {
super ()

this.edge = size

// mnepeomnpenesisieM M3MEHEHME CTOPOHHE KBampaTa. . .
protected setSide(size: number): void {

this.edge = size

setWidth (size: number): void {

this.setSide (size)

// ...¥ BHUMCJIEHME IMJIOWAananu
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

// nepeonpenesyisgeM M3MEeHEeHMEe WMPUHEL M BBICOTH. . .
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')

// ...” BHUMCJIEHME I[JIoWananu

areaOf () : number ({



return this.width * this.height

Tenepb noBefeHe HacNeLHNKOB He KOH(JIMKTYET ¢ noBegeHneM 6a30BOro kaacca. 3To NO3BOANT
NCMOoMb30BaTh U Rectangle , U Square TaM, rae o6bSABAEHO UCMOJIb30BaHME RightAngleShape .

NuTepdenc

O6LWNIA POOANTENBCKNIA KNAacC — 3TO TOJIbKO OA4HO U3 pelleHUid. Mbl MOMHUM, YTO HacseloBaHme
Jlyylle 3aMeHUTb Ha 6bonee abcTpaKTHbIE Belm, HanpuMmep, Ha nHTepdelic. Bropon cnocob
3aKJ/1l04aeTCs UMEHHO B UCMOJ/Ib30BaHUN UHTepdenca.

Mbl MOXKEM MPEBPATUTb POANTENILCKUN KNAacC RightAngleShape B MHTEP(MENC Shape C OMUCAHHBIM
METOLlOM areaOf , @ TaKXXe onucaTb MHTepdeNChl AN PUryp, y KOTOPbIX €CTb LWMPUHA

( widthfulShape ) U BbiCOTa ( Height fulShape ):

interface Shape ({

areaOf () : number

interface WidthfulShape ({

setWidth(size: number): void

interface HeightfulShape ({

setHeight (size: number): void

Knaccbl Rectangle W Square ToOrpa MOryT peain3oBaTb UX TaK:

// ykKaspBaeM, UTO HEOOXOAMMO peajiM30BaThb B BTOM KJjacce

type SquareShape = Shape & WidthfulShape

class Square implements SquareShape {

edge: number
constructor (size: number) {

this.edge = size

protected setSide(size: number): void {

this.edge = size

// ykaseBaeM MeTOon, MeHdomMi mmupuHy (onmcan B WidthfulShape) ...
setWidth (size: number) ({

this.setSide (size)

// ... MEeTOom, KOTOPHI cuMTaeT mjomans (onmucad B Shape)



areaOf () : number {

return this.edge ** 2

// OJs ONpsMOYTOJIbHMKA, KPOME MJIOWAny M WMPMHE, HEOOXOOMMO yKas3aTb M BECOTY,
// mosTomy nobaBssem 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 peammusyeMm MeTomn, omnmcaHuweli B HeightfulShape
setHeight (size: number) {

this.setSide(size, 'height')

areaOf () : number {

return this.width * this.height

Tenepb C MOMOLLbLIO NHTEPENCOB Mbl MOXKEM KOMMO3MPOBaTb CBONCTBA, KOTOpble HeEO6X0aMMO

peann3oBaTb And CyLIJ,HOCTEIZ. Mbl aBTOMaTUYeCKN cobNtofaeM NPUHLIAN OTKRPbLITOCTU-3aKPbLITOCTH

OCP, nsberas npAaAMOro HacnegoBaHUA U NpuUBA3bIBadAChb K a6CTpaKLI,I/IF|M, a HE K KOHKPETHbIM
KnlacCaMm.

Cnepnys »e LSP, Mbl NpOEKTUPYEM MoOBeAEeHNe CYLLHOCTEN TakK, 4Tobbl OHO HE KOH(IMKTOBAJIO C
6a30Boi abcTpakumein. 3To NO3BOJSET HAaM NCMNOJb30BaTb OO0 U3 KNACCOB Rectangle WU

Square TaM, rae 3asaBJ1IeHO NCMOJIb30BaHME KaK Shape , TaK U WidthfulShape .

MaTtepuansi K pasgeny

« The Liskov Substitution Principle, PDF
« SOLID Principles by Examples: Liskov Substitution Principle



http://www.labri.fr/perso/clement/enseignements/ao/LSP.pdf
https://dzone.com/articles/solid-principles-by-examples-liskov-substitution-p

« 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 nepapxnyeckyo CTPYKTYpY CYLLHOCTEN, HO C TaKUMU CTPYKTypamu
ecTb NpobaemMbl, HanpyMep — Koraa ofiHa M3 CYLHOCTeR He BNUCLIBAETCS B 3TY Mepapxuio.

NHAnKaTop Takoi NpobsieMbl — NPOBEPKM Ha NPUHAONEXHOCTb TUMY WK KNaccy nepes
BbINOJIHEHNEM KaKOW-TO onepaLluy Uin nepes Bo3BpalleHreM pesyJsibTaTa.

LSP nomMoraeT BbIfBASATb NpobaeMHble abCcTpakLum Npy NpoeKTUPOBaAHUN U CTPOUTbL NepapxXuio
CyLHOCTEeN € y4€ToM NofobHbIX npobnem.

KaK 1 NpUHLINN OTKPbLITOCTU-3aKPbITOCTU OCP, LSP noaBoAUT K BbiBOAY, 4TO 6OMbLUME U COXKHbIE
Mepapxum CyLHOCTER, OCHOBAHHbIE Ha HAC/eA0BaHUN, — 3TO XPYMKUIA N ONACHbIA UHCTPYMEHT,

BMECTO KOTOPOro ny4dtilie ncrnosjib30BaTb KOMMO3ULINIO.

Nepapxusa nonb3oBaTenemn

B 04HOM 13 MPOEKTOB CTOs/1a 3a4a4a NOCTPOUTL MEePAPXMIO MOJb30BaTENbCKUX POl
Pa3paboTyMKmM CTOIKHYINCh C MPo6ieMoil, Koraa OAMH U3 TUMOB MOJb30BaTesNel He BNUCHIBAJICS B
CyLLLECTBOBABLUYIO NepapXuio.

B npoekTe 6bis1 KNacCc User , KOTOPbIA OMUCbIBaA CyLLHOCTb MOJIb30BaTENS NPUIOXKEHUS. B HEM
6611 MeToabl AN paboTbl C ceccnen, onpenesieHNeM npaB 3TOrO NOJib30BaTeNs N 06HOBIEHMEM
npocunsa:

class User {
constructor () {

//

getSessionID(): ID {

return this.sessID

hasAccess (action: Actions): boolean {

//

return access

updateProfile (data: Profile) : CommandStatus {
//

return status

Knacc nokpbiBan cobon Bce poan rnonb3oBaTenen, KOTOpble CyluleCTBOBaJIM B Ha4daJie NpoeKTa:
aﬂMMH,pyKOBOﬂMTEHpryHHbIHOﬂb3OBaTeﬂeﬁ,O6HHHbm nonb3oBaTesib.


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 MPUJIOXKEHNN MOSBUIICA «FOCTEBON peXuM». Y rocTen bbiam orpaHnYeHHbIe
npa.a, U He 6blno Npoduns. 3-3a oTCyTCTBUA NPOPUNA B KNacCe Guest MeTOA updateProfile

ycunmBean CBoé npepnycyioBue:

// TOCTM HaACJemylonTCs OT [OJib30BaTeJen
class Guest extends User ({
constructor () {

super ()

hasAccess (action: Actions): boolean {
// TyT BCE OK, ONMCHBAEM JIOTMKY INOCTYIIOB IJisg T'OCTEN

return access

updateProfile (data: Profile) : CommandStatus {
// a BoT TyT npofseMa: y TocTel npoduis HerT,
// M3-3a 4Yero MNPUXOOUTCS BHOPACHBATL MCKIIOYEHUE;
// ToCTeBOM pexmuMm Kak OB BacTaBJseT HAaC YUYMTHBATEH OOJbliee KOJIUYECTBO
// OBCTOATENbLCTB, MNPEeXIe YeM BEHIIOJHUTbL OOHOBJIEHME NPOQMIIs

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

MpumeHnsem LSP

Monpobyem pewnTb Npobaemy, NnpumeHns LSP. CornacHo NpuHUNNY Guest [LOJ/HKEH BbiTb 3aMeHseM

Ha KJlaCC, OT KOTOPOro OoH HacsieaAyeTcs, a NpusioXxXeHne npm 3ToMm He A0J1I>XKHO B3PbIBAaTbCA.

BeBeném obLwinin nHTEpdenc User , KOTOPLIN ByaeT copep>xaTb BCE obLyee, YTO eCTb y rocTen u

rnoJsib3oBaTenen.

interface User {

getSessionID(): ID

Ons onncaHus [ocTynoB 1 paboTbl C AaHHLIMK NPOMUISA CO34aAUM OTAE/bHbIE NUHTEP(ENCHI:
UserWithAccess W UserWithProfile :

// 3mecp BC&, UTO OTHOCUTCHA K INOCTyIam
interface UserWithAccess {

hasAccess (action: Actions): boolean

// 3mecp — K npoduin
interface UserWithProfile ({

updateProfile (data: Profile) : CommandStatus



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

class BaseUser implements User ({
constructor () {

//

getSessionID(): ID {

return this.sessID

// y OOBIUHHIX MOJIb30OBAaTEeJel HOOABJISEeM MeTOIH
// mns paboTH c npoduieM M Ojsg paboTH C HOCTyIaMu

class RegularUser extends BaseUser implements UserWithAccess, UserWithProfile {

constructor () {
super ()

}

hasAccess (action: Actions): boolean {
//

return access

updateProfile (data: Profile) : CommandStatus {
//

return status

// Ons TocTelM Xe OOCTaTOYHO ONMCATh TOJIbKO OOCTYIIH

class Guest extends BaseUser implements UserWithAccess {

constructor () {
super ()

}

hasAccess (action: Actions): boolean {
//

return access

Tenepb 06HOBASATH MPOMUIIL Mbl MOXKEM TOJIbKO Y CYLLLHOCTEN, KOTOPbIE pPeasn3yoT UHTepdenc
UserWithProfile . /13-32 3TOro npoBepsiTb, SIBASETCS SV NOJIb30BaTESNb FOCTEM, nepes 06HOBNEHNEM

JaHHbIX NPOdUNSA HE HY)KHO, Beflb FOCTY He peasin3ytoT 3TOT MHTepdelc, a 3HAYUT TaKon
(PYHKLMOHANBHOCTU Y HUX HET.

KoMnosuuua uam HacnenoBaHue



OOl — He Npo HacnenoBaHWE U KJacChl, a MPO OTHOLIEHWEe MeXAy CYLHOCTAMU U UX nosegeHne. B
HEM BMOJIHE yCMNeLHO MOXHO NMPUMEHSATb KOMMO3ULINIO — KOorga pa3Hble CBOMCTBa 06BEKTOB
coyeTaloTCca B HOBOM obbekTe.

Mpu onNncaHum KNacca RegularUser B NPUMepe Bbille Mbl YKa3aau, 4TO OH peanunsyeT ABa
MHTepgenca UserWithAccess W UserWithProfile . Ka)kAabli U3 MHTEPdENCOB OTBEYAET 3a KaKylo-

TO YaCTb (PYHKLMNOHA/IbHOCTU, KOTOPYIO Mbl COMETaeM B RegularUser — 3TO W €CTb KOMMO3ULNSA.

MpenmyLLecTBo KOMNO3nNLMN — B BoJiee BbICOKOM abCTRaKTHOCTU, KOTOPas NO3BOASET CTPOUTb

6onee rnbkne oTHoLWEHNS MeXxXay CyLHOCTAMMN.

React u JSX

Ewé oaomH 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

// npuMep 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 peHaepuTca U <OtherComponent /> — }J,perVI React-kOMMNOHEHT.

B03M0O>XHOCTb NCMN0J/Ib30BaTb KOMMOHEHTbI TOYHO TaK XXe, KaK «0bbl4YHbIE Tern», — 3TO TOXe
peanvsaumsa NpuHUMNa NOACTaHOBKY JINCKOB. Mbl MOXKEM 3aMeHUTb «OBbIYHbIN TEr» Ha KOMMOHEHT,
NOTOMY YTO U Te U Apyrme — 3To peann3ayna ReactElement , KOTOprIZ OonncbiBaeT, KakK UMEHHO OHUN

NOJIKHbI cebs BeCcTuw.

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

LLIaGs1oHbI NPOEKTUPOBAHUA U NPUEMBbI pehaKTOpPUHra

NaBHas Lesib NPUHLMNAG NOACTaHOBKM JINCKOB — «UCKJIIOYUTb CIOPNpPU3bl» B NOBEAEHNN 06BHEKTOB.
JocTuraTb 3TON LLeSIM MOMOralT HEKOTOPblE MeToAbl U LWaboHbl MPOEKTUPOBAHUSA 1 NPUEMBI


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://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

KOHTpRaKTHOe NporpaMMmnpoBaHne — 3TO METOA NPOEKTUPOBAHUSA, MPU KOTOPOM MPOEKTUPOBLLUNKN
YETKO onpenensaoT n GopManmnsyloT cneundrkaumm OTHOLWEHNI MexXay obbekTaMu.

Cneundukaymm MoryT onmcbiBaTb MHTep¢eﬁCblMETOAOB,MXITDEA-M nocTycsioBu4d, onncaHne
MPOBEPOK N KPUTEPUN COOTBETCTBUA. Takue cneu,quleau,mm Ha3blBalOTCA KOHTpPaKTaMW.

B npumepe HMXe NHTepdenc Contract OMNUCHIBAET MeTOAbl AN MPOBEPKU NPeayC/ioBUS require
M MOCTYCN0BUA ensure . KnacCc ContractAssert peanm3yeT3T0T'MHTep¢eﬁc,onpenenﬂﬂ,KaKme

NCKNIIOYEHNA ciefyeT CreHepupoBaTh NPy HapyLleHWW 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 NCKOYEHUA, HacleayAacb OT CTaHAApPTHOro Error . Knacc PreconditionException
OTBEYaeT 3a UCKJIIDHEHUE NPUN HapyLleHN NpeaycnoBus, PostconditionException — 3a

HapyLUeHne NoCcTyC0BUS.

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 ecniv HaMm NoTpebyeTca HanMcaTb CyMMaTop, KOTOPbLIA paboTaeT TOJIbKO C YETHBLIMUK YKUCaMmu,
TO Mbl MOXKEM MPOBEPSATHL NMpPea- U NMoCTYC/IOBMA Yepe3 KOHTPaKT:

class EvenNumbersSummator {

contract: Contract

// co3maéM KOHTPAKT IJis NPOBEPKM M 3ammceiBaeM B this.contract

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

}

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

// mnepen paboToif MeTOoma NPOBEpPsieM BCE NPenyCJIOBUS

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

// mnepen TeM, KakKk BEPHYTb pPes3yJbTAT 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 HAaYHET cBoto paboTy, ecnm Kakoe-To U3 NpenycaoBun byoeT HapyLeHo, Kak 1 He
BEPHET pe3ynbTaT, ecnu byneT HapyLLeHo NoCcTyc/oBMeE.

N3BnevyeHue nHTepdeica, usBnevyeHue cynepkrsacca

B npoLubix pa3fenax Mbl BblAensann obwmii nHTepdenc N5 KNaccoB, KOTOpble HE BMUCLIBAIUCL B
CyLLLeCTBYIOLLYIO epapXuio.

Ona nonobHon paboTbl NOAXOANT NMPUEMbI U3BJIeYEHUSI HTERMeNCca U N3BJIeYeH s cynepkacca. B
OpuMepe c nepapxuen Noab3oBaTenen Mbl UCAOb30BaN BblAeIeHNE cynepKaacca.

Ecnv pa3obpaTb M3MEHEHUs Mo Waram, To Ha NepBoM Lware, 4YTobbl He HapywaTb LSP, HaM 6bl
MpULAOCh CAeNaTh Guest OTHAE/bHbIM KJIACCOM. Tak Mbl 6bl M36ABMINCH OT YCUNEHUS NpenyCc/oBUi

B METOAEe updateProfile , HO KJTACC Guest Hayan 6bl Ay6AMpoBaTh (PYHKLMOHANIbHOCTb, ONMUCAHHYIO

B User :

// wmacc He HacsemyetTcs oT User;
// meroma updateProfile yxe Her,
// HO ecTb nyb6maupoBaHMe QYHKLUMOHAJILHOCTM
class Guest {
constructor () {

//

getSessionID(): ID {

return this.sessID


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

hasAccess (action: Actions): boolean {
//

return access

Ha BTopoMm wware, 4Tobbl n36aBnTbCa OT Ay6amMpoBaHus, Mbl 6bl NpUMEHUIN BblAeNIeHNE cynepKaacca.
Knacc BaseUser — W eCTb BblAEJIEHHbIN CynepKaacc.

KoMnosuuusa, musmMeHeHue MoAesin HacJsieaoBaHUsA

Cpean co3[alolmnx N CTPYKTYPHbIX WaboHOB MOXKHO YC/IOBHO BbIAENNTL FPYNNy Takux, KOTopble
MNCMOJ/Ib3YIOT KOMMO3MLUIO CBONCTB U METOA0B. DTO, Hanpumep, CTpaTernsa n 4eKopaTop, KOTopble Mbl
paccmoTpenu B pasaene OCP.

KpoMe HUX «UCKJIYUTb CIOPMNpu3bl» NOMOraeT U3MeHeHne Moaenn HacnenoBaHus. He Bcerga
nepapxms o6bEKTOB B MPOrpPaMMHON CMCTEME A0JKHA KOMMPOBaTb MEePapXnto NX B peasibHOM Mupe.
OOl — Npo OTHOLWEHNE MEXAY CYLLHOCTSMU U UX NoBeAeHne, Mo3TOMy MoAeslb Hacef0BaHNs
[OJ>KHA 3aBUCETb UMEHHO OT MoBeAeHUs 0OBEKTOB.

MaTepuansl K pasgeny

« KOHTpakTHOe nporpamMMupoBaHue

« SOLID: Liskov Substitution Principle

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

« W3BneyeHue nHtepdenca

« W3BreyeHue cynepksaacca

« How to Correctly Model Inheritance

« Liskov substitution and abstract classes / strategy pattern
« Composition Root

AHTMna'I'I'epH bl N 3aNaxXu

HenpaBunbHasa nnm HenoaHasa peannsaunsa HeKOTopbIX WabnoHOB NPOEKTUPOBaHWS UM NPUEMOB, a
TaK>XXe HenpasuibHasA nepapxms CyLLHOCTEN MOryT HapyLwunTb LSP.

Henpepcka3syeMmoe nusMeHeHue noseneHus

JonycTum, Mbl fiefiaemM KioH Meauyma, rae aBTopbl 6yayT nyb6ankoBaTb cTaTbu. CTaTbst MOXET
HAXOAUTbLCS B Pa3HbIX COCTOSHUSAX, OT KOTOPbIX 3aBUCKT, YTO C HE MOXXHO AenaTb. Hanpumep,
YOANEHHYIO CTaTbio HeJb38 YAaUTb, a onNy6/IMKOBaHHYO — CHOBa ony6/1MKoBaThb.

[ns nono6Hon 3agaym noaxoanT wabsoH CocTossHNE — OH MO3BOJISET MEHSTL NOBeeHNe 06BEKTOB
B 3aBUCMMOCTW OT UX BHYTPEHHEro COCTOsHUS. EC/iM OH peann3oBaH NpaBWsibHO 1 NOJIHO, To LSP oH
He HapywuT. OLHaKo peasm3auus B NprMepe HKe HapyLuaeT.

DonycTum, cTaTbs onucbiBaeTcs 6a30BbIM KN1ACCOM 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

ECﬂMOHyGﬂMKOBaHHaﬂCTaTbHHpMHOHMTKenyﬁﬂMKaHMMBb@paCHBBETMCKHDHEHMG,KOTOPOGHE

6561710 onmncaHo B 6a30BOM Ksiacce, TO Mbl HapyLlaem LSP:

class Published extends Article {

constructor () {

super ({ status: ArticleStatus.Published })

// ymnc!
publish(): void {

throw new Error ('article is already published')

Y106kl peanusaumns wabnoHa He Hapywana LSP, Ham Heobxoaummo onncaTb B 6a30BOM Knacce
BO3MOX>XHOCTb BbI6POCUTH UCKJIOYEHME. 1151 3TOro Mbl BBEAEM METOA, KOTOPbI ByaeT onpenensTsb,
MO>XHO /11 CTaTblo NybANKoBaThb:

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 nepeonpepeneHme MetTona publish Ana onybaMKOBaHHOW CTaTbu He BypeT ycunmeaTb

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

class Published extends Article {
//

publish(): void {
// ArticlePublishedException Hacmnenyetrcsa oT ArticleException,

// yxaszsaHHOTO B Kjacce Article, mosToMy 3IOechb HapyllEHUS HET

throw new ArticlePublishedException ()

NHTepdenc, KOTOPOMY Henb3s BOBEepPATb

Bosee ToHKOe HapyleHne LSP — 3To «nycTas» peaavsauus nHtepdeica.

Ecnn onepeTbCcs Ha NnpuMep Bbille, TO HYCTOM peanm3aumeﬂ 6b1s10 6bl ONMCaHMe MeToda Publish

ansa onybankoBaHHOW cTaTbn TakuMm obpasom:

class Published extends Article {

//

publish(): void {

return

BpOﬂeBCéXODOMO:METOﬂOHMCHBBETﬂpaBMﬂbHOEHOBeueHME,yCMHEHMﬂHpeﬂycnOBMﬂHET.HO
€eCn NoOCMOTPETb Ha CATYaLIMIO B TEPMUHAX KOHTPAKTHOIO NporpaMmMmnpoBaHnd, To MeTol publish

OOJIXKEH MEHATb COCTOAHME CTaTbW C Draft Ha Published , HEro He 6yD,ET MPONCXOAUTb:

class Article {

//

publish(): void {
// TnpoBepsieM, UYTO COCTOSHME NO3BOJSET NyOJMKOBATH CTATHIO
// vMeHHO sTa npoBepka B Published BhBoBeT ommobky

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

//

// mnpoBepsieM, UTO COCTOSHME IOMeHsasochb Ha Published

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


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

«[ycTas» peanmsaumsa nHTepgenca Takxe HapyLaeT NRUHLIMA pa3fefieHns nHTepdenca.

MaTepuansl K pasgeny

« CocTosiHue
« Does the state pattern violate LSP?

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

OrpaHu4YeHMa U NOABOAHbIE KAMHMU

Bcem npuvHuMnam NpuUxoanTCsa CTaJIKUBaTbCA C peasibHOCTbIO, KOTOpas HaklagbliBaeT orpaHU4yeHus
Ha nx npumeHeHune. Ona LSP Hanbonee XapaKTepHbl A4OPOroBn3Ha N3MeHeHNA Moaenn nepapxumn,
MHOIOC/IOBHOCTb KOHTPaKTOB, Npenesn BblaeneHnsa cynepknacca.

N3meHeHne nepapxum Aoporo

LSP nomoraeT MPOEKTNPOBaThb OTHOWEHNA MeXYy CYWHOCTAMU, Y4UTbIBaa BO3MOXXHbIE N3MEHEHUA B
TpeﬁoBavax. Ho BEPOATHOCTb CMPOEKTNPOBATbL CNCTEMY XOPOLLO C MePBOro pa3a — HU3KaA.

CTpemMnieHune cnenoBaTb LSP MOXXeT NpUBECTU K U3MEHEHMIO Nepapximn o6EKTOB B CUCTEME.
Bonblune n3MeHeHUst B CTPYKTYpax — AOPOruv, Kak No BpEMEHU, Tak 1 MO AeHbram.

Tak>xe n3MeHeHVe CTPYKTYpbl 3aTparnsaeT 60/bLIOe KOMYEeCTBO KOMMOHEHTOB. Eciv koA nioxo

MOKPbIT TeCTaMW, NepernncbiBaHNe MOXXKET NPUBECTU K Hepa60Ta|ou.|,eMy MPUI0>XXEHUIO.

Ncnonb3oBaHMe KOHTPAKTOB pecypco3aTpaTHO

Vicnonb3oBaHWEe KOHTRAKTOB M03BoAsSEeT U3bexaTb yCUneHns npefycnoBuin n ocnabneHus
nocTycsioBuii. OlHaKO, KOHTPAKT YBEJIMYMBAET CJIOXKHOCTb MPOEKTA, @ TaKXe YBEJIMYMBAET CPOKM

pa3paboTku.

MoKpbITME METOAN0B KOHTPAKTHLIMUK CNEUNpUKALNSMI 3aTPAaTHO MO BPEMEHUN; KOHTPAKTbI 3a4acTyto
MHOFOC/IOBHbI U Ay6MPYIOT TECThl. B HEKOTOPBIX C/yHasiXx KOHTPaKTbl CHKAOT
NPOM3BOANTENBHOCTL KOAa.

BoipeneHue cynepksiacca uMmeet npegen

BbioeneHve cynepkiacca nossonseTt nsbexaTb ,uyﬁnmpOBava, HO UMeeT npepes BJIOXKEHHOCTHN.

HeBO3MO>XXHO BbIHOCUTb (PYHKLIMOHAIbHOCTb BCE Bhille U Bbille 6e3 nocnencTeuii — YpesmepHoe
BblHECEHNE (PYHKLIMOHANbHOCTU HaBEPX MOXKET MPUBECTU K NOABIEHNI0 H0XXeCTBEHHOro 0bbekTa.

Tak>ke BblAeneHne cyrnepkJiacca He rapaHTUPYEeT MPaBuibHYIO nepapxmnto 06 beKTOB — MOXeT
CNYYUTbLCS, YTO HOBble BU3HeC-TpeboBaHNs [06aBAT CYLLIHOCTb, KOTOpas He ByAeT BNUCLIBAaTLCS B
y>Xe U3MEHEHHYI0 epapxuto.

MaTepuansl K pasgeny

« How to Correctly Model Inheritance

« KOHTpakTHOe nporpamMMupoBaHue



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
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

« l3BsieYeHue cynepkaacca

« BoXecTBeHHbIN 06beKT



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

ISP

BBeneHue

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

C/I0BaMy — KOr4a npuv Hac/leLoBaHWM KJ1acC-MOTOMOK MoJly4aeT BMecTe C HyXXHOW
(PYHKLMOHANbHOCTLIO KYYYy HENCMOb3YEeMOW 1 HEHY)KHOA.

OpHako, npobsiemMa BO3HMKAET HE CTOAbKO n3-3a OOIM Kak TakOBOr0, CKOJIbKO 13-3a HEMNpaBUJIbHOWN

Mooenn CUCTeMbl.

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

orpaHmn4eHuns, KoTopble NMOMOratT C 3TON I'IpO6J'IEMOIZ CrnpaBnaTbCA.

MpuHuun paspeneHus uHtepcenca
CyLLlHOCTI/I He OOJI)XXKHbl 3aBUNCETb OT MHTe,Dd)eVICOB, KOTOpPbIE€ OHUW HE UCIOJIb3YIOT.

Korga npvHUMM HapyLllaeTcs, MOLY/IN NOLBEPXKEHbI BCEM N3MEHEHWAM B UHTepdencax, 0T KOTOPbIX
OHW 3aBUCAT. DTO NPUBOAUT K BbICOKOWN CBA3aHHOCTW MOAYy e Apyr C APYroMm.

ISP nomoraeT NpoekTupoBaTb UHTEPMENCHI Tak, YTOObI MU3MEHEeHUs 3aTparnBaiy TOJIbKO Te MoAyun,
Ha PYHKLMOHAJIbHOCTb KOTOPbIX OHW AEeWCTBUTENbHO BAUSAIOT. Yalle BCEro 3To 3acTaBiseT
MHTepdenchbl 4pobuTb (pa3nensTsb).

Mpumep 3apaum

Jonyctum, TpebyeTcs caenaTb Nporpammy, Kkotopas 6yAeT nrpaTe onpeaenéHHyo HOTY Kaxble
HECKOJIbKO CeKyHA. B HavBHOM noaxofe C HacnefoBaHMEM HaM MPUAETCA NMOCTPOUTL HEYTO Moxoxee
Ha BOT TaKylo nepapxuio:

Mpob6semMa 3Toi CTPYKTYpPbl B TOM, YTO Mbl MPEACTABASEM KJTACC SoundEmitter MOTOMKOM KJjlacca
TimeInterval , XOTS OHU APYT C APYrOM He CBsi3aHbl. OTCloa U BO3HUKAET «HeobXoANMOCTb»

TaWnTb HeHy)KHbIVI KOO BCEM NMOTOMKaM KJlaCCa TimeInterval .

ISP npennaraeT ABa NOAXO0Aa K PELUEHMIO 3TON NpobaeMbl C MOMOLLbIO Pa3fesieHUs MHTepeRCcoB:
Yyepes AesilervMpoBaHue 1N Yepes MHOXXECTBEHHOE HaceoBaHMe.

PaspneneHue Hyepes penernpoeaHue
DTOT NOAXO[4 NoApa3yMeBaeT NCMNoJib30BaHMe WabsioHa NPOEKTUPOBaHUS MO Ha3BaHMeM AfanTep.
Mbl He 6yieM CBS3blBaTb SoundEmitter W TimeInterval HEMNOCPEACTBEHHO APYr C APYroM. Mbi

6ynem cBf3blBaTb UX Yepes AOMOJIHUTENbHbIN C/lIoW (aganTep), KoTopbi ByaeT TpaHCAnMpoBaTb
coobLeHnsa oT O4HON CYLHOCTU APYroMn.

YyTb nogpobHee 06 aflanTepe NOroBopuM B pasfese ¢ wabnoHaMy NPoeKTMPoBaHMa 1 Npuémamm

petakTopuHra.

PaspeneHue yepe3 MHOXXeCTBEHHOE HacJsiegoBaHue

BTOpOVI BapuvaHT npeanosaraeT, 4TO IntervalSoundEmitter 6yJJ,ET HacniegoBaTbCA OOHOBPEMEHHO

OT TimeInterval W OT SoundEmitter . DTO MO3BOJINT OTBA3aTb poanTenbCKMe Knaccbl gpyr ot
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Apyra v UCnosib30BaTh B KNAacCe IntervalSoundEmitter TOJIbKO HYXKHYIO (DYHKLMOHANBHOCTb.

KopoTko

MpuHUWN pa3feneHns nHTepdgenca:

« nomoraeT 60pOThLCH C HAac/eAoBaHNEM UK peann3aunein HeHYXXHON (PYHKLUMOHANbHOCTN;

. ,ElaéT BO3MOXXHOCTb CNPOEKTUPOBaTb MOAYIN Tak, 4TO0bbI NX 3aTparuneajn N3MeHeHUsa ToNIbKO
Tex NHTepdeNncoB, KOTOPLIE OHN OENCTBUTENIbHO pPeasin3ytoT;

o CHWXaEeT 3alensieHne moaynei;

e YHUYTOXKAeT HacjsiefoBaHUe pajan Hacse[oBaHUSA, MOOLPSAET NCMOSb30BaHNE KOMMNO3ULLAY;

« MO3BOJISIET BbIABNATL H0osiee BbicOKMe abCTpakLUM N HAXOAUTb HEOYEBULAHbIE 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

. Apantep

B npeanbHoOM Mupe

B naeasibHO CNPOEKTUPOBAHHOW CUCTEME CYLLIHOCTUW 3aBUCAT TOJIbKO OT TEX UHTEepdencos,
(PYHKLMOHANbHOCTb KOTOPbLIX peasin3yioT. Yalle BCero 3To NpuBoAUT K APo6JIeHNI0 MHTEPMECOB Ha
MeHbLUMe. PacCMOTPUM Ha npumepax.

«MycTas» peanusauus

[onycTuMm, y Hac ecTb KJlacC Programmer , KOTOPbIA OMUCbIBAET NPOrpaMMUCTA U3 0PUCa HEKOTOPOI

KOMMNaHnn. COprﬂ,HVIKVI MALWYT KOZ U MHOrAa easaT nuuLy, KOTOPY KOMMaHUa 3akasbiBaeT B ouc.

interface Programmer ({
writeCode () : void

eatPizza(slicesCount: number): void

class RegularProgrammer implements Programmer {

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

Yepes Kakoe-TO BPeEMSI KOMMaHWs HavyaJsla HaHMMaTb (PPUIAHCEepPOB, KOTopble paboTaloT yaaNEHHO U
nuuuy He easT. EC/n Mbl NCNOSIb3YEM TOT XKE MHTEPgENC, TO KNTAaCC Freelancer [AO0JDKEH byaeT

peann3oBaTb METO[ eatPizza , XOTHA OH €My N HE HYXKEeH — 3TO «NYyCTadaA» peaan3aunsa VHTepdenca.

class Freelancer implements Programmer ({

constructor () {/*...*/}
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writeCode () : void {/*...*/}
eatPizza(slicesCount: number): void {
// 3Bmecb 6ymeT NycTo —

// @TO curHajy, 4TOo MHTepdelic Hamo OpoOuUTh

PaspeneHune nHtepcenca

Mbl MOXKeM 136exaTb NpobaeMbl U3 NpumMepa Bbille, ecan pas3fenm UHTepdenc Programmer . Mbl

MO>XEM MoAesINTb ero Ha ABe POJZIN: CodeProducer W PizzaConsumer .

interface CodeProducer {

writeCode () : void

interface PizzaConsumer {

eatPizza(slicesCount: number): void

Tenepb U RegularProgrammer , U Freelancer 6yﬂyT’peaﬂMBOBHBaTbTOHbKOTe MHTep¢eﬁCbL
KOTOpble UM AEeNCTBUTESIbHO HYXKHbI:

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

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

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

// MeTonm eatPizza yxe He HYXeH

CpaBHeHue c SRP, BausHue Ha LSP

ISP MOXXHO NpencTaBnsATb Kak NRPUHLIMA €ANHON OTBETCTBEHHOCTU (SRP) Ans nHTepgencos.
[pobneHne nHTepdencos AeNCTBUTESNIbHO 3aCTaBIsSeT Ae/INTb OTBETCTBEHHOCTb MEXAY HUMMU.

Ecnn mbl npuMmeHseMm ISP, nonyvaem 60sbLue NHTEPGEencoB C MEHbLUNM KOJIMYECTBOM METOA0B B
KaXxgoM. Ecnm mbl npuMeHsem SRP, nonyyaem 6onblue Mmoaynen ¢ MEHbLIMM KOJIMYECTBO METOLO0B B
KaxaoMm. NMprmeHeHre 060Mx MPUHLMNOB Pa3oM 3acTaB/IAeT AeslaTb KOHTRaKTbl MEXAY MOAYSMN
rnpoLue, YTO CHM)KaeT BEPOATHOCTb HapyLUeHUsa NpuUHLUMNa NoACTaHOBKM JlInckos (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 peasibHOM XXU3HM

ISP MOXXHO paccMaTpuBaTb KaK OPUHLMN €ANHOW OTBETCTBEHHOCTU (SRP) ansa uHTepderncos. Ero

rnaBHagd 3agada — NMNOMO4Yb CMPOEKTUPOBATb I/IHTepCbeMCbI TakK, 4Tobbl B HUX He BbISI0 HUYero
ﬂMmHEFO.anHHMHHOMOFaeTBmeﬂﬂTbGOHEEBmeKM636CTpaKHMML4HaX0ﬂMTbHGOHEBMﬂHHe
CBA3N MeXAy CYWHOCTAMN.

TpaTtbl n poxopnbl B KonHe

anﬂOMEHMEKOMH——aTOHpMﬂOMeHMEﬂﬂﬂ3KOHOMMM,6yﬂymMMHDEEMHMKTHMEHOBaTOM
nnowanka ona4a sKCNepnMMeHTOB.

B KoliHe eCcTb BO3MOXXHOCTb 3anucCbiBaTb TPaThl U Aoxoabl. PazpaboTymnkun ncnons3sosanu ISP, 4Tobbl
coenatb paboTy € 3TMMKU ABYMA CyLLHOCTAMN 6onee yaobHomn.

CnepBa B NMPUI0XKEHUN OblNV TONLKO TpaTbl, MO3TOMY B UCTOPUN XPaHUINCb TOJIbKO 06beKThbl TUNA
Spend .

interface Spend {
amount: number
date: Timestamp

type: 'helpful' | 'harmful' | null

type History = Spendl[]

Korna B npuno)xeHnn 0ob6aBuaNCb AOXO04bl, B UCTOPUN CTaJIN XPAaHUTbLCA He TOJIbKO TpaThl. Y TpaT 1
noxonos 6b1n 06Lwime nons, NO3ToMy 6bI10 IOFNYHO BIHECTU UX B 06NN NHTepdenc Record , a

MHTep(enc TpaTbl PACIMPUTL OT HEro:

type RecordTypes = 'spend' | 'income'

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

// obumme moJsisi OmMcaHe B ofweM uHTepbeiice;
// ISP moMoraeT BHSBUTL CKPHBITHE CBS3M MEXOY CYUHOCTSIMM
// ¥ 3aBUCHMOCTM B MX NOBEIEHUU
interface Record {
amount: number
date: Timestamp
is: RecordTypes
// moms type 3mech yxe Her,

// Iis HOXOOOB OHO HE HYXHO

// wmHTepderc TpaTH pacumMpseT uHTepderc Banmucu
interface Spend extends Record {

type: SpendTypes


http://www.fuckgrechka.ru/c0in/
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TpaTbl 1 AOXO0A4bl CTANN peann3oBaThb 3TW MHTepdechl Tak, 4Tobbl 6a3oBas 3anmnchb onucbiBasa
oblLee noBeneHne, a TpaTa N AOX0M — TOJIbKO CreunduyHoe 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 (pyHKLI,I/IOHaJ'IbHOCTb He ﬂ,yﬁﬂl/lpyETCﬂ, HO KJlaCCbl NP 3TOM He 3aBUCAT OT MeTOo40B, KOTOPblE UM
He HY>XHbI.

YBepomneHus B 3agavyHuKe

ggﬂaHHMK——BTOCMCTEMaynpaBHEHMH3aﬂaHaMMlﬂyHéTaBpEMeHMpa6OTH.

[ns HanoMmHaHMA 0 NOAXOASALLMX CPOKAX 3a4a4umM B 3aa4HNKe UCMONb3YITCS YBEAOMJIEHNS.
YBeZoMaeHMsa 6bIBalOT pa3HbiX TMMNOB: push, SMS 1 no4ToBble.

CornacHo ISP, obwme onsa Bcex TUNOB Mo U MeTOoAbl pa3paboTymkm XpaHaT B obem nHTepderice

Message :

interface Message {
title: string
body: string

send(to: string[]): void

DeTanun xxe — onuncbiBaoT KOHKPETHO nopA KaXkablh TUN yBED,OMJ'IeHVIVIZ


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

interface SmsMessage extends Message {

smsService: SmsService

//

interface PushMessage extends Message {

pushService: PushService

//

interface EmailMessage extends Message {
emailService: EmailService

//

LLIa6n10oHbI NPOEKTUPOBAHUSA U NPUEMBbI pedaKTOpUHra

CﬂeﬂOBaTbHpMHuMHypa3ﬂeﬂeHMﬂMHTep¢eﬁcaHOMOFaDTTaKMelﬂa6ﬂOHbIHpOEKTMpOBaHMﬂKaK
A/J.anTep, a TakKXe I'IpI/IéMbI BblaeneHuns MHTepcbel?lca N MHO>XXeCTBEHHOIro HacsiegoBaHuA.

ApanTtep

Apnantep — wWabsoH NPOEKTMPOBAHWNS, KOTOPLIA NO3BOJISIET 06bEKTAM C HECOBMECTUMbIMMI
nHTepdencamm pabotaTb BMeCTE.

C To4KkM 3peHns ISP 3ToT WwabnoH NoMoraeT Aep>XxaTh MHTEPMENCbl YNCTLIMU U MOHATHLIMK, @ NpK
HeobXxo04MMOCTN COBMECTUTbL HECOBMECTMMbIE MOAYJIN Yepes creumanbHyo Npocsoky (aganTep).

Mpuno>xxeHne KypcoBurK NokasbiBaeT KypC fonnapa K pybsnto. OHo 6epéT faHHble KypCcoB C canTa
LleHTpanbHoro 6aHka Poccun. LleHTpobaHK oTOaéT ux B popmaTe XML, a KypcoBuk paboTtaeT c JSON.

ApjanTep NomoraeT «MoApPYXUTb» MOAYN, KOoTopble paboTatoT ¢ XML, u moaynun, kotopble 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 => {
// ...xoHBepTupyeM xml B Jjson

return Jjson

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

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

1N

Tak>Xe afjanTep NOMOraeT CApaBAATLCA CO «C/IOMaHHbIM» APl oT 6ekeHpa 1 npeobpasoBaHneM
OOHUX CTPYKTYP AaHHbIX B Apyrue.

N3 MMHYCOB MO>XHO Ha3BaTb:

« pobasneHuve ewé ogHom abcTpakumm B KogoByto 6a3y npoekTa;
. MpV CO34aHUN HOBOIo afanTepa HY>XHO HalTK BCe MecTa, rae TpebyeTcs ero UCnosib30BaThb.

BoipeneHue uHtepcgenca

BblfesieHne nHTepdeca — 3To NPUEM, NMPU KOTOPOM OAMHAKOBbLIE METOAb! U MOJS BIHOCAT B

OTOEeNbHbIN NHTepdEeNnc.

B KayecTBe npvMepa MOXHO BEPHYTbCSA K KOVHY 13 npoLaoro pasaena. IHTepdenc Record — 3TO0

BblA€/IeHHbIN 06N MHTEepPdEIC, KOTOPLIA BKIoYaeT B cebs obuine ans TpaThl U AOX04a MONS.

BbioeneHne nHtepgenca TECHO CBSA3aHO He TOJMbKO C ISP, HO 1 ¢ LSP. Hanpumep, OHO ncnonb3yeTcs
NPV MONCKE KOPHA KOMMO3MLINMK U KaK BCMTOMOraTesibHbIi UHCTPYMEHT A5 BblAe/IeHNs cynepkaacca.

MHo>XecTBeHHOe HacJiegaoBaHue

MHO>XXeCTBEHHOE HacleN0BaHNE UCMOMb3YETCs, Hanpumep, 4Tobbl peann3oBaTbh PYHKLNOHANBHOCTb

HECKOJIbKUX MHTepdhencos:

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

B TypeScript Takoe HacnefoBaHME peann3yeTcs Yepes MUKCUHBI.

[0 3TVX Nop B KHUre 4J1 NPOCTOThLI MOBECTBOBAHMUS Mbl MPOMYCKann creunasbHyo hyHKLNO
applyMixins , KOTOpas KONMpyeT PYHKLNOHANIbHOCTb U3 POAUTENBCKUX KITACCOB:

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))
})
})

Y706kl NpUMeEpP C KNaccoM Horse Bblwe cpaboTas, HaM Heo6X0AMMO MCMOJIb30BaTb applyMixins

cnenyowmm obpasom:

applyMixins (Horse, [Animal, Transport])
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Torpa MHOXKeCTBEHHOe HacsiefoBaHUe byneT paboTaTh, Kak Mbl OXKMAAEM.

MaTepuansl K pasgeny

« Apantep
o JIeKapCTBO OT CQIOMaHHOW 06paTHOW COBMECTUMOCTU

. Peanusauusa anantepa Ha TypeScript

. BbloeneHuve nHtepdenca
« Liskov Substitution Principle and the Composition Root

« MHoOXecTBeHHOe HacnenoBaHve
« Mixins in TypeScript

AHTMnaTI'epH bl U 3aNaxXu

MpyHUMN pa3aeneHns nHTepgenca KoOHLEeNTya bHO MOX0XX Ha MRPUHLIMN e AUHCTBEHHON

OTBETCTBEHHOCTU U peLlaeT CX0Xune NpobaemMbl, TOJIbKO OTHOCALLMECs K 6onee BEICOKOMY YPOBHIO

abcTpakuuu.
[lBa caMbIX pacnpoCTpaHEHHbIX «3anaxa», HaMeKalLWmX, 4T0 HapyLeH ISP, — 3TO rpa3HbIn
MHTepdenc n «nyctas» peaansayms.

MpA3HbIN MHTepdhenc

MNpobnema rpa3HOro nHTEpdenca BO3HMKaeT, Korga nHTepgenc cogepxumt B cebe CNLLKOM MHOI0
MeTon0B 1 nonen. Kak n 6onsune mogynm B SRP, rpsisHbIn nHTepdgenc B ISP NnpuBoanT K NI0X0N

4YNTAEMOCTUN 1 [OPOron noaaepxke.

PaCCMOTpI/IM I'IpOﬁJ'IEMy Ha npuMepe. ﬂ,OI'IyCTI/IM, Y HaC eCTb KaJibKynaTop, KOTOprIZ ymeeT
CKJlaablBaTb, BblHNTAaTb, YMHOXaTb, OE/NTb U 6paTb KBaApaTHbIe KOPHW.

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 {
//

Mpwn pacwmpeHnmn QyHKLNOHANbHOCTN MHTEPMENC MOXKET CTaTb CANLWIKOM B0NbLINM:

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

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

cos (x: number) : number
tan (x: number) : number
log(x: number): number
1logl0 (x: number): number
//

Knacc, peanusytowinnm Takom nHtepgenc byaet HeonpasaaHHO 60/bLLUMM, U3-3@ HYEro C/I0XKHOCTb
MOHMMaHMA KoAa pe3Ko BblpacTeT.

KpoMme BbICOKOI CJIOXKHOCTU IpsA3HbIe MHTeP(EenChl NPUBOASAT U ellé K ogHOoN npobieMe, KOTOPYHO Mbl
yNnoMUHaNM B pasaesie C NpMMepamMun U3 neasbHOro MMpa — NycTol peannsauymnn.

«MycTasa» peanusauus

«[ycTasa» peannsauuns nHTepdenca BO3HNKAET, KOraa nosasaseTcs MOoAyJlb, KOTOPOMY HE HYXHbI BCe

MeToAbl U3 peasin3yeMoro nHTepgeiica.

Monpobyem co3paTb apuPMeTUYECKn KasbKynaTop. EMy HE Hy>XHbl TPUrOHOMETPUYECKne PyHKLNN
1 norapudmbl, HO 13-3a TOro, 4TO OHW ONMUCaHbl B UHTepdence, HaMm NPUAETCA MOCTaBUTb 3arayLIKK
Ha 3TN MeToAbl:

class ArithmeticCalculator implements Calculator {
// OYHKUMOHAJILHOCTBL METOLOB, KOTOPHEIE HYXHEl, ONMCEHBAEM [NOJHOCTHIO
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

// ocTasibHBHIE METOHL HE HYXHE;
// HO uHTepberic Calculator TpebyeT ux peanmMsaulunu,

// OPUXOOUTCS NOMUCATHL 3aATJIYIIKU

sgrt (a: number) : number

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

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

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

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

1loglO (x: number): number { return 0 }


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

//

ISP pewaeT

ISP noMoraeT npoekTnpoBaTb NHTepdenchl, n3beras npobnem Beiwe. Ha npuMepe KanbKynatopa Mbl
6bl MO NN BbIAEIUTb HECKOIbKO MHTEP(ENCOB C COOTBETCTBYIOLMUMU POASMU:

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

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

interface ExponentCalculator {
sgrt (a: number) : number

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

interface TrigonometricCalculator {

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

interface LogarithmicCalculator {
log(x: number): number

loglO (x: number): number

Torpa apndMeTN4eCKOMY KaJIbKyATOPY A0OCTAaTOYHO 6b1s10 6bl peann3oBaTb MHTepdENC
ArithmeticCalculator . Bonee HaBOPOYEHHbI NHXXEHEPHbIN KallbKynaToOp cMor 6bl peann3oBaTh

HECKOﬂbKOMHTep¢eMCOBOﬂHOBpEMEHHO(:HOMOqu)MHOMGCTBEHHOFOHaCﬂeﬂOBaHMﬂ

MaTepuansbl K pasgeny

« Avoiding_Interface Pollution with the ISP

« Rolelnterface, Martin Fowler

o MpuHUMN pa3geneHus nHTepdenca

. Can anyone provide an example of the LSP?
. LllabnoH Null-object

« Does Null-object Pattern Break ISP?

OrpaHu4YeHMa U NOABOAHbIE KAMHM

Kak 1 B ciydae ¢ SRP, npo6nemMbl C pa3geneHnemMm MHTepencoB BO3HUKAOT U3 TPYAHOCTEN
NPOEKTUPOBAHUSA N NMPOrHO3MPOBAHNS.

Cnenoe csepoBaHue onacHo


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

Cnenoe cnepoBaHwue ISP rpo3nT gpobnenunto BoobLye Bcex NHTEP(ENCOB Ha aTOMapHbIe C 0AHUM
MeTOAO0M UM NoJsieM. DTO MOX0XKEe Ha aTOMapHbIA CSS, Korga Ka)kgoe CBONCTBO OMUCLIBAaeTCA
OTAeNbHbIM KJ1aCCOM.

Ho cyTb NpuHuMna He B TOM, 4Tobbl pa3fpobuTb NHTepdENChl, @ B TOM, 4TOObI BbIAENUTb
MWHUMaJIbHO HEOBX0AMMOE KO/IMYECTBO METOA0B, YTODLI peannsytoLline ero MoAyn He 3aBUCesn OT
HEHY>XHOWN (PYHKLIMOHANbHOCTH.

Kak noHATb, 4TO MHTepdenc ctan rpasHbIM

Bo MHOrmx npegMeTHbIX 061aCcTAX CyLWHOCTM MOryT obnafaTb o4eHb 60NbLWINM KOMYECTBOM CBONCTB
1 MEeTOA0B, 13-3a Yero pasaensaTb NHTepdencbl MoXXeT ObiTb TPyAHO. Pa3zpaboTymkn moryTt
CTOJIKHYTbCSl C CUTyaumnen, korga He byaeT 04eBMAHO, B KAKON MOMEHT NHTepdenc BCE ewé
nogyumHsaeTcs ISP, a B Kako — y>Xe HeT.

KoH(pnuKTbI ponen n nepapxmim

NHTepdencbl MOXXHO YyC/IOBHO NOAENNTb Ha ROAU: TWUM, NOBEeAEeHMe, OXXunaaHne (Hanpumep B
KOHTpaKTe) 1 ap.

Nepapxus ponen MoxeT KOHDINKTOBATb C MepapXmei CyLLIHOCTEN 1 Modyiel, KoTopble peann3yoT
MHTepgenchl. 3To AenaeT CTPYKTYPY CUCTEMbI CJIOXKHOI A1 NOHUMaHUS 1 MOXKET BBOAUTHL B
3abny>xaeHne npu 4TeHUn Koaa.

MaTepuansbl K pasgeny

« ATOoMapHbIn CSS
« The 6 roles of the interface

« KOHTpaKTHOoe nporpaMmmmpoBaHue

« 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 NMOAEANTb Ha
HU3KOYPOBHEBbIE 1 BbICOKOYPOBHEBbIE.

Hu3koypoBHeBble copep>XaT yTUANTAPHYI0 PYHKLMOHANbHOCTb: obpallyeHne K 6a3e AaHHbIX,
3anpockl K cepsepy, peHaepyHr DOM-351eMeHTOB Ha CTpaHuue.

BbICOKOYPOBHEBLIE COAEPXKAT CI0XKHYI0, 6onee abcTpakTHyt0 613Hec-nornky. OHM 4OCTaTO4YHO
abCcTpakTHbI, 4TOBbI X MOXXHO BbINO NEepencrnonb30BaTh B Pa3HbIX MPOeKTax: aBTopu3aums
nosib3oBaTesiei, Banngauns popm, oTnpaska yBeLOMIEHUN.

B yCTOMYMBbLIX CMCTEMAX BbICOKOYPOBHEBbIE MOAY/IN, KaK MpaBuio, He TpebytoT obHOBEHUS Npu
M3MEHEHUN HN3KOYPOBHEBbLIX. [LOOUTbLCSA NOAO0OHON YCTONYMBOCTM MOMOraeT NMPUHLMMN MHBEPCUN
3aBUCUMOCTEN.

MpUHLUUN UHBEPCUU 3aBUCUMOCTEHN

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

. BbiCOKOypOBHEBbIE MOAYN HE AOKHbLI 3aBMCEThL OT HU3KOYPOBHEBLIX; 06a TUNa A0J1KHbI
3aBuCeTb OT abCcTpakuni.
« ABCTpaKkuuMuM He JOJDKHbI 3aBUCETb OT AeTasell, AeTaNn OO/KHbI 3aBUCETb 0T abcTpakuyunii.

Takum obpa3om DIP nomoraeT cHM3MTb 3aLienneHve moaynaen (coupling).

Korpa moaynm »ECTKO 3aLlenJsieHbl, OHU CJINLIKOM MHOI0 3HAlOT APYr O Apyre n He PYHKLUMOHUPYIOT
rno oTAeNbHOCTU. B Takol cuTyaumnm nameHeHns B ogHom bynyT TpeboBaTb NU3MEHEHUI B APYIrUX —
4TO HapywaeT OCP.

3auenJsieHue m CBA3HOCTb

3auenneHume (coupling) He CTOUT NyTaTb CO CBA3HOCTLIO (Ccohesion).

3alensieHve — cTerneHb B3anMM0O3aBUCMMOCTH Pa3HbIX MO)J,yﬂeVI. YeM BbllLe 3aLenneHne, Tem bonee
XpyI'IKOVI noJsly4aeTcsa cuctemMa, N TeM CJioXKHee BHOCUTb M3MEeHeHU4.

CBA3HOCTb — CTemneHb, B KOTOPOI 334y HEKOTOPOro MOAYJisl, CBSi3aHbl APYr C APYroM. YeM Bbille
CBA3HOCTb, T€éM CTPOXe MoAy/n CneaytoT SRP, TeM BbllLe cquycmpOBaH MoA4yJ b Ha KOHKDETHOIZ
3ajave.

Ab6cTpakuum

CornacHo NpUHLMNY MOAYW AOJKHbI 3aBUCETb OT APYrUX MOAYJSIEN He HanpsMyio, a OT abCcTpakLuii.

B npumMepe c perysaTopoM TeMrnepaTypbl Ha CXeMe HMKe CTPYKTypa cuctembl HapywiaeT DIP.

Monaynu 3aBUCAT HanNpsaAMYyIo OT ApYrux Monyneﬁ, 3TO yBeJIN4YMBaAET 3auenneHue.

NcnpaBnieHHbIN BapnaHT BBOAUT MPOCSONKY MeXAY CYLHOCTSAMU B BuAe abcTpakumm —
NHTEep(hEencos.

Moaynam Tenepb He obs3aTeNbHO paboTaTb C KOHKPETHbLIMU MOAYNAMU, OHU MOryT paboTaTb C
no60oNM CyLHOCTLIO, KOTOpasa peannsyeT yKasaHHbIn nHTepdenc. Tak CHU)KXaAeTCs 3auenieHune.


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
3K3EeMMNIAp KaXkAon 3aBMCMMOCTU, MMHO co3aaThb 3aryLKu.

DIP ynpoliaeT TeCcTupoBaHue cuctemMol. ECin moaynm 3aBUCAT OT MHTepdencos, HamMm AOCTAaTOYHO
COo34aTb 3arJlyLlKy, peaJn3ytoLLyo 3TOT uHTepdenc.

KopoTko

MpUHUMA NHBEPCUU 3aBUCUMOCTEN:
e BBOAWT MNMpaBWJia N orpaHny4eHna onsa 3aBUCMMOCTU OQHUX Mo,uyne|7| OoT Apyrunx;
o CHWXaeT 3alensieHne moaynen;

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

MaTepuansl K pasgeny

« [pUHUMN MHBEPCUWN 3aBUCUMOCTEN, Bukuneans

o [MpuHUMN NHBEPCUN 3aBUCUMOCTEN, AnekcaHap bblHAO
o MpuHumMn nHBepcuun 3aBucrumocTten, MakeDev

. 3auenseHne Mmoayaen

o CBSA3HOCTb MoAaynen

« General Responsibility Assignment Software Patterns, GRASP

« Inversion of Control Containers and the Dependency Injection pattern
o [pumMep c TepMoperysigaTopoM

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

MWHNMaJIbHO, a CBA3HOCTb — MaKCWUMaJlbHa.

AyTeHTuduKauma nosib3oBaTesien

PaccMoOTpuM B KayecTBe Nnpumepa MoAyJ/lb ayTeHTUDUKALUN NoJib30BaTene.

class MySglConnection {/*...*/}

class Auth {

connection: MySglConnection

constructor (connection: MySglConnection) {

this.connection = connection

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

B npvMepe Bbilie MOAY/b Auth — BbICOKOYPOBHEBLIN, @ MySglConnection — HU3KOYPOBHEBBINA.

Mpumep HapywaeT DIP, nOTOMY 4TO Auth 3aBUCUT HarmMpsMylo 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 MOAYAs Auth . Mo-xopoluemy,

Auth He O0JI)KeH HM4Yero 3HaTb 0 6ase JaHHbIX, KOTOPYIO Mbl UCMOSb3yeM. EMy OCTATOYHO 3HaAThb,

4TO eCcTb Kakas-To 6a3a, K KOTOPO MOXXHO LOCTy4YaTbCs Yepes onpeaenéHHble MeTodbl — 3TO

paboTa nHTepgeca.

interface DataBaseConnection {

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

class MySglConnection implements DataBaseConnection {

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

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

void

void {/*...*/}

Tenepb Mbl MOXXeM 0TBA3aTb Auth OT KOHerTHOIZ 6a3bl JaHHbIX, YKa3aB B 3aBUCUMOCTHU

MHTepdenc.

class Auth {
// TUI 3aBUCUMOCTM IOMEHSJICS :

connection: DataBaseConnection

constructor (connection: DataBaseConnection) {

this.connection = connection

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

OCP u LSP aBTOMaTOM

L%/}

MCHpaBHEHHHM BapunaHT aBTOMaTU4YeCKWN yA0OBAEeTBOPAET ABYM APYTIrM NPpUHLMNAM: OTKPbITOCTU-

3akpbiTocTn (OCP) n noactaHoBku JInckoB (LSP).

Mbl MOXKEM 3aMeHUTb 0A4HY 6a3y faHHbIX Ha OPYryto, ec/ii OHa peannsyeT nHTepdenc
DataBaseConnection , U MPUIOXKEHNE HE CIOMaeTcs, Kak 3Toro TpebyeT LSP. MNpu nsmeHeHnn 6asbl

HaM He NPUAETCA U3MEHSTb KoA MOAYNA Auth — Tak Mbl yaosneTsopsiem OCP.

MaTepuansbl K paspeny

o [MpuHuMN nHBepcumn 3aBncumocten, MakeDev
. Dependency Inversion Principle, oodesign
« OCP vs DIP

B peanibHOM >XXU3HM

Onsa 6onbliero KOHTPOJ1A Haj 3aBUCMMOCTSAMU N yNpoLleHusa TectuposaHusa DIP npepnaraet

NCNONb30BaTb MHBepCcUO KOHTRos (Inversion of Control, 10C) N MUHBEKLIUIO 3aBUCUMOCTEN

(Dependency Injection, DI).



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

DIP, DI u TecTupoBaHue

MucaTb TecTbl 6e3 DIP BO3MOXHO, HO C/iegysa NPpUHLUMNY 3TO AenaTb npoiie. Ecnm Mmoaynb 3aBUCUT OT
abcTpakummn, To ero 3aBUCUMOCTb Jiervye NoAMeHUTb PEeNKOoBbIM 06 bEKTOM.

BepHEMCA K NnpuMepy C ayTeHTUdUKaunen. na Toro, 4Tobbl NpOTECTMPOBATL peasn3aumnto, KoTopas
He cnepnyeT DIP, HaM NpuaéTca co3faTh IK3EeMNAAp 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 Npon3BOAMNTENILHOCTU. XOPOLUNA MOAYJIbHbLIA TECT A0/DKEH BbITb BbICTRLIM, a

cO03OoaBaTb 3K3eMNAAap HacToAWero obbekTa Ha KaXkabllh TeCT — pecypco3aTpaTHO.

Kpowme TOroO, B naoxom peannsaunn KnacC MySglConnection CaM MOXKET 3aBUCETb OT APYrnx

Mo,uyne|7|, 2K3eMNnAapbl KOTOPbIX TOXe 6y,u,y‘r co3paBaTbCA. BCé 3TO cunbHO TOPMO3WUT TeCThI.

Tenepb nonpobyem NpoTecTUpPOBaThb peannsaunto, kotopas cnegyet DIP:

class DbMock implements DataBaseConnection {
connect (host: string, user: string, password: string): void {
// Bnech neméphe olnepauuu—3arJylKy,

// nomkjouaTbcsa K Gas3e COBCeM He 00s3aTejIbHO

// .. .peanmlanmsa TOJIBKO TeX MeTOInOB,

// KOTOpPHEE MNOHaZobsaATcsa OJS TeCTOB

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

let auth: Auth

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

b


https://stackoverflow.com/questions/346372/whats-the-difference-between-faking-mocking-and-stubbing
https://bespoyasov.ru/ttt-tdd/

//

Knacc DbMock peanusyeT MHTEP(ENC DataBaseConnection . Mbl MOXEM CMPOEKTMPOBATbL €ro

MaKCUMaJibHO MPOCTbIM U NErKMM, 3TO YCKOPUT paboTy TecTa.

NHBepcusa KoOHTpoONA

DI — 37O YaCTHbIA ClyYalt MHBEPCUUN KOHTPOAS. Mpy 3TOM NOAX0AE KOHTPOJIb 3a BbIMOJIHEHVEM
nporpaMMbl 0TAAETCS PPEVMBOPKY, KOTOPbIA 3HAET, B KAKON MOMEHT N KaKyto (yHKLUIO Haao

BbI3BaThb. Llenb 10oC — caenaTb cucteMy paclimpsemMon.

Inversify npegnaraet peweHne ana loC Ha TypeScript. Inversify npegoctasnsieT APl ona cospanuns
KOHTENHEePOB C YKa3aHUeM 3aBMCMMOCTEN, KOTOPbIE MOTOM MOACTAaBAATCA aBTOMATUYECKN.

MaTepuansl K pasgeny

. Dependency Injection

« Inversion of Control

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

« [Mpumep pa3paboTkn KpecTrnkoB-HOMKOB No TDD

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

. Dependency Inversion with Inversify.io

LLIa6n10HbI NPOEKTUPOBAHUSA U NMPUEMBbI pedaKTOpUHra

CnepoBaTb NPUHLMNY UHBEPCUM 3aBUCUMOCTEN MOMOTaloT MHBEKLNA 3aBUCMMOCTeN, HabnogaTens n
WwabfIoHHbIN MeTOoA.

MHBbekKuna 3aBUCMMOCTEN

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

UHbeKLUA Yepe3 KOHCTPYKTOP

Cambin paCI'IpOCTpaHéHHbIﬁ BUA MHBEKLUNN — Yepe3 KOHCTPYKTOop. MNMpu co3gaHum Knacca B
KOHCTPYKTOpPE Mbl nepedncnsaem sce 3aBUCUMOCTU, KOTOpPblEe TpeﬁymTcn Ana co3naHnAa sK3emnnaapa:

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
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// Wnu MUCHOJb3yS KOPOTKMUM BApPMAaHT BaluCH:

class Room {
constructor (
private chair: Chair,
private couch: Couch,
private table: Table
) {}

HenocpencTBeHHO BHeApPeHNEM 06bIYHO 3aHUMAETCS CreumabHasa CyLHOCTb — DI-KOHTenHep.
KoHTenHepbl aBTOMaTU3NPYIOT CO34aHNE SK3EMMIAPOB HY>KHbIX KJIaCCOB M NMOMOratoT B yNpaB/ieHUn
VX XKU3HEHHbIM LKJIOM.

B f3bIKax CO cTaTuyeckonm Tunmnsaumnen DI onupaeTcs Ha TUrbl 3aBUCMMOCTEN, 06 BbABNEHHbIX B
KOHCTPYKTOpEe. cnosib3yst 3TN TUMbl U KOHPUIYPaLUIO NMPUIOXKEHWS, KOHTENHep BbibpaeT
KOHKPEeTHbIE KNacChl, KOTopble byneT BHeAPATh:

const container = new DIContainer();

// lpu permcrpaummu 3aBUCUMOCTEN Mbl OYIOTO OOBSABISEM «COOTBETCTBME

// Mexny abCTpaKTHHM TUIIOM MM MHTEpdelicoM M KOHKPETHON! peanm3aumein:

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

container.registerSingleton<Table, DiningTable>();

// Mel ByOTO TOBOPUM:
// — KoHurenhep, ecymum yBumumb B kome Tun Chair’,

// 3aMeHy ero Ha BsK3eMmJsgp kjacca  WoodenChair' .

3T0, Harnpumep, nomMoraeT NOAMEHATb 3aBUCMMOCTWN BO BpeMA TeCTUpPOBaHNA, 3aMeHNB
perucTpaumio:

// BO BpeMs TEeCTMPOBAHMSA ME yKaxeM OPYyTMe KJIACCHL,
// KoTopble OYOYyT pPeayM30BEIBATL Te Xe MHTepbeict,

// HO, Hampumep, OYIOYyT NPEICTaBIATHL COOOM MOKM MIM CTaObH:

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

container.registerSingleton<Table, TestTable>();

B TypeScript Tak>xe cyuiecTBytoT DI-KOHTelnHepbl, KOTopble paboTaloT Ha AekopaTopax, HO NoaobHoe
BHEeApPEHME BbIrAANT He Tak YNCTOo 1 TpebyeT n3MeHeHnn HeNOCPeACTBEHHO KoAa. BHeapeHue xe,
OCHOBaHHOE Ha TUMNax, NOMOraeT OTAENUTb «MHMPACTRYKTYRHbLIN» KOA OT KOAa NRPUIOXKEHUS.

NHBbeKUMs Yepes KOHCTPYKTOP OT/AIMYHO MOAXOAMUT, KOrla Bce uamn 6osblias 4acTb 3aBUCUMOCTEN
HeobxoauMbl Asia paboThl Knacca. ECiv e 3aBUCMMOCTU ONLUMOHaIbHbI UM HAM HY>XHO MEHSITb UX B
npotiecce paboTbl MPUIOXKEHWS, Mbl MOXKEM BOCMOJIb30BaTLCA NHBEKLIMEN Yepes ceTTep.
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NHbekuusa yepes cerrep
Mpwn BHeOgpeHN Yepes ceTTep Ka)Khas 3aBUCMMOCTb YKa3blBaeTCs B NoJie, KOTOPOe MOXXHO N3MEHUTb
yepe3 set . C TaKuM BUAOM BHEAPEHUA Mbl HE MOXXEM rapaHTUPOBaTh HasM4ymMe BCEX 3aBUCMMOCTEN,

MO3TOMY OHW OOJIKHbI ObITb ONUNOHANBbHBLIMUY, @ UX OTCYTCTBME HE OOJIKHO HapyLwlaTb pa60Ty
KJlacca.

Hanpumep, Hannyme B KOMHaTe Mebenn He 0653aTeNlbHO, KOMHaTa CMOXET «paboTaTb» 1 6e3 Heé,
MOTOMY 3aBUCMMOCTU MOTFYT BbITb ONLNOHAIBHLIMUA:

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

public table?: Table

Mbl MOXKEM CO3[aTb KOMHaTy 6e3 mebenn, a NoToM 06CTaBNsATL €€ No Mepe HeobxoanmMoCTu:

const livingRoom = new Room() ;

livingRoom.couch = new LeatherCouch();

livingRoom.table = new OakTable();

9T0 Xe Mo3BoJIAeT 3aMeHATb 3aBUCMMOCTHY BO BpeMs paboThl, 4HTO MOXKeT BbITb MONE3HO npu
MCrosb30BaHUN NaTTepHa «CTpaTerna»:

livingRoom.couch = new LeatherCouch();

// ...COoycTss Kakoe—-TO BpeMs IMBAH MOXHO BaMEeHUTH:

livingRoom.couch = new FabricCouch() ;

I'Ip06neMa 3TOro noaxona B TOM, 4YTO NoJs C 3aBUCUMOCTSAMM CTAaHOBATCA public , @ 3TO HE BCeraa

npviemiemo. Ec/im 06bABASATL MoAs NyBANYHLIMU HaM He MOAXOLANT, Mbl MOXKEM BOCMOJIb30BaTLCS
BHEAPEHMEM C MOMOLLbLIO MHTepdeiica.

NHbekumsa c noMmowbio uHTephenca

BHeapeHVe C MOMOLLbIO MHTepdeca NoXoXKe Ha NpeabiAyLmii NoAX04, TOMbKO B HEM UCMONb3YHTCS
He ceTTepbl, a 0TAe/IbHble METOAbI-MHXEKTOpPbI. IX Mbl ONUCbIBaeM B UHTepence RoomBuilder ,

KOTOpPbIN peann3yeT Knacc Room :

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

injectTable (dep: Table): void

class Room implements RoomBuilder ({

private chair?: Chair


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

private couch?: Couch

private table?: Table

injectChair (chair: Chair) {

this.chair = chair

injectCouch (couch: Couch) {

this.couch = couch

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

YacTo Takoe BHeApeHMe NCNOoNb3yT BMecTe ¢ naTTepHoM «Pabpuka» nnu «Ctpontenb» ans 6onee
SIBHOrO MOCTPOEHNA 3K3emnaapa. Hanpumep, BHYTPU PYHKLNN roomFactory Mbl CO30aéM

3K3eMMJsap KJacca Room , @ MOTOM BbI3biIBA€M NHXXEKTOPLI, MeEpefaBas B apryMeHTax Hy>XHble

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

room.injectChair (new WoodenChair ())

room.injectTable (new WoodenTable ())

return room

Habnwopartens

Habntopnatens — wabnoH, KOTOPLIA CO30AET MEXaHU3M NMOAMUCKU, KOFAa HEKOTOPbIE CYLLHOCTM
MOryT pearmpoBaTb Ha NMoBeLEeHNE APYTMX.

Habnonatenb nHBepTUPYET KOHTPOJIb 3@ BbINOJIHEHMEM NPOrpaMMbl CXOXNM 06pa3om, Kak 3TO
nenatoT 06paboTumkm cobbiTuim B GUI. O6paboTynkun cobbITHiA BbI3bIBAOTCSA B MOMEHT
MoJsIb30BaTE/IbCKOr0 COOLITUA BBOAA: LLESTHOK MbILLM, Ha)KaTue KiaBuwun; Habnogatens — pearnpyetr
Ha U3MeHeHne cocToAHNSA Habnogaemoro obbekTa.

B npumepe 13 pasgena 06 OCP knacC SoftwareEngineerApplicant CA€AWUT 3@ NOSBJIEHNEM HOBOW

BaKaHCUN Yy HrAgency . MeToL update pelUaeT, Kak O6p860TaTb n3MeHeHne CoCcTtoaHunA.

B3anmopencrteme kKnaccop SoftwareEngineerApplicant W HrAgency «CTaHOBUTCS HPENMBORKOM>,

KOTOprI;I cneanT 3a USMEHEHNAMU N Bbi3blBaeT HY>XHble MeTOobl.

LLlaGnoHHbLIA MeToA,

LWabaoHHbIM MeToa — 3TO WabsioH, KOTOPbLIA onpeaensieT CKeneT aJlropuTtmMa, a HeKoTopble LWaru

0aéT peann3oBbIBaTh NoAKAaccaM. Tak NOAKAACCH MOryT nepeonpenensaTb YacTu aAropnutMa, He
MeHsa obLen CTPYKTYpbI.
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B npumepe Hmxe WwabnoHHbIN MeTOL, brewBeverage 3a[aéT Kapkac aJiropMTMa NpuUroToBJIEHNS

HanunTKa.

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

// ©asoBHE omepauuyr MMERT pPeaM3aluio
public turnOn(): void {

this.on = true

// cneumdmuHbEe »0J8 KaXOOTO [OIOKJIACCAa Oolepaumnu

// OyOyT HepeonpemnessiTbCs IOTOMKaMU

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

// XYyKM NPenoCTaBJIsA0T NOMNOJHUTEJIbHEE TOUKM PaCUMPEHMUS
// B HEKOTOPHIX KPUTUUECKUX MECTax aJl'OPMUTMa;

// ux mepeonpemnenaTb He O0S3aTEeJsIbHO,

// Tak Kak eCcTb NycCTas peanm3aumrs IO YMOJYaHMIO

public hook(): wvoid {}

KOHKpeTHble KNlacchl peasin3ytoT abcTpakTHble MeToAbl 6a30B0ro. OHM Takxe MoryT
nepeonpesennTb N HEKOTOPbIe METOAbI MO YMOJYaHWI0. Kak NpaBuio, KOHKpPeTHble nepeonpenensioT

TOJIbKO YaCTb PYHKLUMOHAJIBHOCTN

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 KOHKPETHbIX K/laccax, Bbi3biBaloTCs B 6a30BOM Yepes
WwabnoHHbIN MeToA.

MpenMyLLecTBO Takoro NoAxoAa B MOBTOPHOM UCMOJIb30BaHMUM afropnuTMa C pasinyHbIMu
Bapuaumnsamm, OnNacHoCTh WabsoHa — B C/yYaiHOM HapyLlieHUn LSP npu namMeHeHun
(PYHKLMOHANbHOCTH NoAKacca.

MaTepuanblxpasneny
. Habnwpatens
o Ctpaterus
« Peanusauusa Habnwpatens Ha TypeScript

o LLlabnoHHbLI MeTon,
« Peanusauwna wabnoHHoro metoaa Ha TypeScript

o WHBbeKLMs 3aBUCUMOCTEN

« Three Design Patterns That Use IoC

« Dependency Injection and its variations

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

AHTMnaTI'epH bl U 3aNaxXu

OcHoBHasa nNpobsieMa aHTMMNAaTTEPHOB M 3aMax0B HUXKE — B COKPbITUM 3aBUCUMOCTEN 1 YBEJIHEHUN
3auensieHns moaynen opyr ¢ Apyrom.

KoHTpon-cdpuk

KOHTRON-hpUK — 3TO 3amnax, Npu KOTOPOM 3aBUCUMOCTU SIBHO CO3Jal0TCA B KOHCTPYKTOpEe C
nOMOLWbKD new .

class Auth {
// obpaTuTe BHMMAaHME Ha OTCYTCTBME apI'yYMEHTOB Yy KOHCTPYKTOpa
// ¥ KJoUYeBOE CJIOBO NEeW BHYTPU
constructor () {

this.connection = new MySglConnection ()

Knacc Auth CTaHOBUTCS XKECTKO 3alleryieHHbIM C MySglConnection , TO €CTb HE MOXET paboTaTh

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

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

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

Mbl Ha3blBaeM ero aHTUNaTTEPHOM C OFOBOpKOPI, HYTO eCTb CUTYalWnn, Koraa oH Hy>XeH — HalnpumMmep,

npun paboTe ¢ neracu. Ho Npun co3gaHnmM HOBOW CUCTEMbI JlyydLle UCnosib3oBaTb DI.

CaMmbllh rNaBHbIN MWUHYC 3TOro wabnoHa B TOM, 4TO OH HapywaeT MHKancynauuno, CKpbiBas

3aBUCUMOCTMN.

MoHATbL KOA M NpeAyrafaTh ero nopefeHne CTaHOBUTCA TPYAHO — Belb, 4TObbI Y3HaTb BCe
3aBUCUMOCTN Heobxoammo M3Yy4nNTb NCXOOHUKU. IDE y)XKe He CMoXXeT noAcKasaTb, Kakue
3aBMCUMOCTUN HeobXxoanMbl ANa CO3A4aHNS Knacca.

Mpwu ncnonb3oaHun DI Takol NpobsiemMbl HET — Yy HaC NPOCTO He MOJIYYUTCA CO34aTh IK3EeMMNAsAp
KJlacca,He nepefiaB Bce He0OXOAUMblE 3aBUCMMOCTM.

MaTepuansl K paspeny

. Dependency Injection: aHTMNATTERHbI
« JlokaTop cayx6

« Is Service Locator an Antipattern?

. Service Locator is an Antipattern, Mark Seemann

OrpaHuquvm M NnoaBOAOHbIE KaMHHU

MPYHLMA MHBEPCWM 3aBUCMMOCTER MOXET NMPUBOAMTL K CUTYyaLUsM, KOrfa NoTOK yrpaBieHus
nporpaMMbl 3aflaH HESIBHO, @ ABHOE — Jly4lle HEeSBHOrO.

HerpaMOTHoe ucnoJyib3oBaHue

|-|pl/l HerpamMmoTHOM M 6ECKOHTpOJ'IbHOM MNCrnonb3oBaHUM NpuHUWMNa n |OC-KOHTeMHepOB B HaCTHOCTW
JIOrNKa B3aMOAENCTBMSA KOMMOHEHTOB MOXXET 0Ka3aTbCa pa3Ma3aHHoW No Pa3HbIM HacCTaM

NMPUIOXKEHNSA. DTO MeLlaeT BOCMPUATUIO MPOrpaMMbl, CHUXKAET TECTUPYEMOCTb W yYBENIMYMBAET
CTOMMOCTb BHECEHMSA N3MEHEHWIA.

Kpome Toro, He BCe 3aBUCUMOCTU CTOAT TOro, 4TO6bl X MHBEPTUPOBaTL. OTANYNTL Takme oT

OCTasbHbIX 6blBaeT TPYLAHO U3-3a, HAaNpUMep, cneundukn npeamMmeTHon obracTu.

npOGJ'IEMbI C BHegpeHueMm 3aBUCUMOCTEN

C MHBbEKLMEN 3aBUCMMOCTEN TOXKEe MOryT BO3HUKaTb Npobiembl.

Mpy MHBEKLNK Yepe3 KOHCTPYKTOP 60/1bLLOE KOJINYECTBO 3aBUCUMOCTEN CUJTbHO yBeNnN4nBaeT
KOHCTPYKTOP. A NMpu HErPamMOTHOM UCMOJIb30BaHUM DI MOryT NOABUTBLCS LUUKANYECKNE 3aBUCUMOCTN.

B oboux cnyyvasix CTOUT NOCMOTpeTb B CTOPOHY SRP. CKopee Bcero, Kjacc AenaeT C/INWKOM MHOro, 1
ero Hapo pa3buBaTb Ha bonee menkue.

MaTepuansl K pasgeny

o [13eH MNnToHa

o MpuHUMA MHBERCUN 3aBUCUMOCTEN

« Pa3bupaemcs c SOLID: NHBepcKus 3aBUCMMOCTEN
« Dependency Injection and its variations
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« Dependency Hell


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

3akn4yeHue

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

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

. nonacTaHoBkW Bapbapbl JIMCKOB;
« pasgeneHuns nHrepdenca;

e NHBEPCUM 3aBUCUMOCTEN.

O6cyannn wabsioHbl NMPOEKTUPOBaHKSA, KOTOPbIE MOMOraloT UAN MeLatoT CefoBaTh 3TUM
npuHumMnaM. M3yunnm 3anaxm Koga, Kotopble CUrHanu3npyoT o npobremax u HecobnoaeHM
NMPUHLMMOB.

Y10 panbLie?

MpoeKTnpoBaHUe CUCTEM — LUTYKa MEXAUCUUMINHAPHANA. YToObl CMPOEKTMPOBaThL YCTONUYNBYIO
CUCTEMY, HaZl0 He TOJIbKO XOPOLLO NMPOrpaMMnpoBaTh, HO U 061afaTh MHXKEHEPHbLIM NOAXOA0M K
pelleHuto 3a4a.

Mbl cobpanivi CMMCOK MaTepunasioB, KOTOPbIE MOTYT MOMOYb Pa3BMTb CUCTEMHBIN NOAX0A K pa3paboTke
NMpPOeKTOB.

KHurum

Bblioennnm Heobxoanmbiii MUHNMYM MO NPOrpaMMnNpoBaHNIO N apXNTEKTYpPE, 006aBnN HECKOTbKO
KHUI O NPOEeKTUpPpoOBaHUN:

e Yuctbin kKoa, P. MapTuH

« Yncrtasa apxutekTtypa, P. MapTuH

o YuTaembih koa, O. bo3sen, T. Payyep
o PedakTopuHr, M. ®aynep

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

« ApxutekTypa N0 Ha npakTuke, J1. bacc, M. KnemeHTc, P. KaLiMaH

Jlekuumn

Cobpanu Bupeosanucu nekuymin o6 OOM, TecTnpoBaHun 1 r’MBKOM Noaxone 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

Pecypchbl 1 noaxoabl
OTobpann camble XXNpPHbIe pecypchl C WabnoHaMy NPOEKTMPOBaHUSA, NoOAXoAaMKN K pa3paboTke 1

pedaKTOPUHry:

. Refactoring.guru
« Design Patterns for Humans

. Design Patterns Game
« Design Pattern Implementations in TypeScript
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. Teopus pelieHns nobpetaTenbCckmnx 3agay
« Mpumep pa3zpaboTku «KpecTukoB-HOINKOB» No TDD

KoHuenuun u MHCTPYMEHTbI NPOEKTUPOBaHUA

Hawnmn WHCTPYMEHTbI 1 MEeTOo40JI0rMn MooennpoBaHUAa U NPOEKTUPOBaHNA CUCTEM!

o YHUDULMPOBAHHbIN A3bIK MoaenmpoBaHusa, UML
o HnarpamMmmbl NOTOKOB AaHHbLIX, DFD

« Entity-relationship moaenb

« MeTopnonorusa moneanposaHus, IDEF
. Pa3paboTka Yyepe3 TecTupoBaHue, TDD

06 aBTOpax

DTY KHUXKY Hanucanu:

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

« ApTém CamochanioB — BenyLnii GpoHTeHA-pa3paboTymnk B Social Discovery Ventures, 6biBLIMR
npenogasaTenb B LoftSchool

...N1 KOHTPNOBLIOTOPLI MPOEKTa ¥

NMoMo4yb HaM

Mbl 6yaem pagbl, €C/iv Bbl:

« pacckaXkeTe 0 KHUre B couceTsx, bnorax, Tenerpam-kaHanax;
. nonankaeTte 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

