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o O Yém 370

« [oyemy O0N?
« O Kakux NpuHUMNax NonaeT peys?

= Kakou nnaH?
= MaTepuanbl K pasneny.

<5

o BBeneHue

= [puHUMN e ANHCTBEHHOW OTBETCTBEHHOCTU
= KopoTko
« MaTepuassbl K pasgeny

o B wnaeanbHoMm mupe

« OTYéT
« PopMaThl IKCMOPTa

= Bbibop chopmaTa

o B peasnibHOWM XXN3HU

« Banupauma dopm
« O6paboTka COKeT-cobbITUN
=« HacTpolika 6oa)xeTa BO BTOROM Bepcun TsrkenoBaTo

o LLa6a0oHbl NPOEKTUPOBAHUS N NPUEMBI pethaKTORUHIa

= Bblaenenue knacca

= Qacan

= [lpokcm

= MaTepuasbl K pasgeny

o AHTMNATTEPHbLI N 3anaxu

= BO)XeCTBEHHbI 06bEeKT
« CUHIrATOH

« CMelleHne apXUTEKTYRHbIX CJ0EB

= MaTepuanbl K pasneny.

o OrpaHuyeHusa u noaBoaHble KaMHWU

« Chnenoe crepoBaHuve onacHo

. IQ){D.HOCTI: Ha4aJIbHOro NpoeKTnpoBaHUA

= Pa3paboTka Yyepes TecTupoBaHMe — He NaHaues, a UHCTRYMEHT

= MaTepuasbl K pasgeny

CP

o BBeneHue

» [pUHLNO OTKPLITOCTU-3aKPLITOCTH




—
o

Ha npumepe

= B kone

= BmecTo 3T0ro
= B pesysnbTate

KopoTko

MaTepuanbl Kk pasaeny

o B uaneanbHoMm mMmupe

HapyweHne OCP n KOHKpeTuKa
MpumeHeHne OCP u abcTpakLum

MaTepuanbl K pasneny

o B peanbHOW XXN3HU

VHbekumsa 3aBUCUMOCTEN U TECTUROBAHMKE

VHbekuma 3aBUCUMOCTEN N paclumpeHme q)yHKLIMOHaAbHOCTY
MaTepuanbl K pasneny

o LLabaoHbl NPOEKTUROBAHMSA N NPUEMBI pehaKTORUHIa

AbcTpakTHas habpuka

CrpaTterus

lekopaTop

Habnwonatens

3amMeHa NPAMOro HacaeAoBaHMSA Ha MOAUMOR(U3IM N KOMMOO3ULIUIO

MaTepuanbl K pasneny

o AHTUNATTEPHbI U 3anaxu

CBsA3blBaHME Yepe3 KOHKPETHbIE KAAaCChl

CUHINTOH
Jlerkosec
MaTepuanbl kK pasaeny

o OrpaHvyeHus n NoABOAHbIE KAMHU

CuctemMa He MoOXXeT BbiTbh 3akpbliTa Ha 100%
BosiblLiioe KONMYecTBO CYLLHOCTEN

Mo>xxeT 6bITb HE HY>XEH AN4 MaJeHbKUX NPUIOXKEHWI
MaTepuanbl K pasneny

o BBeneHue

Knaccuyeckun npumep

MpuHuUWN noacTaHoBkW Bapbapbl JInckos

CHoBa npumep
HacnenosaHue n KomMnosmuunsa
KopoTko

MaTepuanbl K pasneny

o B uaeansHoMm mupe



o

o

ABCTPaKTHbIN KJ1acC-pOaANTENb

NHTepdeic
MaTepuanbl K pasneny

B peanbHOM XXN3HU

WNepapxua nonb3oBatenen
MNpumeHsem LSP

Komnosuvuma nav HacsaenosaHme
React n JSX
MaTepuanbl K pasneny

LLIab10HbI MPOEKTUPOBAHMSA N MPUEMBI PedaKTORPUHIa

KOHTpakKTHOe NporpaMMunupoBaHmne

V3BneyeHne nHTepdenca, n3BjaevyeHmne cynepkaacca

KomMno3uuusg, NaMeHeHne Moaean HacaenoBaHus
MaTepuanbl K pasneny

o AHTUNATTEPHbI U 3anaxu

HenpeanckasyemMmoe nsMeHeHne noBeneHuns
NHTepdelic, KOTOPOMY Heslb3s A0BERATL

MaTepuasbl K pasaeny

o OrpaHvyeHus n NoABOAHbIE KAMHU

av]

VIsmMeHeHVe nepapxuu A0ROro

Vicnosib30BaHMe KOHTRaKTOB pecypco3aTpaTHO
BbioeneHune cynepkaacca nMeeT npenen

MaTepuanbl K pasneny

o BBeneHue

MpuHuWn pasaeneHnsa nHTepdenca
Mpumep 3apa4nm

PasneneHvie yepes nenervposaHve
PasneneHuve Yyepes MHOXeCTBEHHOE HacJieioBaHNe

KopoTko
MaTepuanbl K pasneny

o B uaeansHoMm Mmupe

o

o

«[ycTasa» peaansaums

Pa3neneHue nHrepdenca
CpaBHeHue ¢ SRP, BaugHune Ha LSP

MaTepuanbl K pasneny

B peanbHON XXN3HU

TpaTbl 1 noxonbl B KonHe

YBenomaeHus B 3a4a4HuKe

LLIabnoHbI NPOEKTUROBAHUS U MPUEMBI pehaKTORPUHIA

Ananrtep



Bbloenernuve nHtepdenca

MHO>XeCTBEHHOE HacsieA0BaHue
MaTepuanbl K pasneny

o AHTUNATTEPHbI U 3anaxu

CpaA3HbIN HTERDhenc
«MycTaga» peanusaums

ISP pewiaet
MaTepuanbl Kk pasaeny

o OrpaHvyeHus n NoABOAHbIE KAMHU

=
o

o

Cnenoe ciefoBaHmMe ornacHo
KaK NoHATb, YTO MHTERMENC CTaa FPA3HbLIM

KOH( VKTl posien N nepapxumn

MaTepuanbl K pasneny

BeBeneHune

MpuHLWA NHBEPCUM 3aBUCUMOCTEN

3allennieHve 1 CBA3HOCTb
AbcTpakumn

DIP n TecTnpyemocTtb

KopoTko
MaTepuanbl K pasaeny

o B wuaeansHoMm mupe

AyTeHTudmnKaumnsa nosab3oBaTenen
OCP 1 LSP aBTOMaTOM

MaTepuanbl K pasneny

o B peasnibHOWM XXN3HU

DIP, DI n TectupoBaHue

VHBepcusa KoHTpoAA
MaTepuasbl K pasaeny

o LLa6a0oHbl NPOEKTUPOBAHUS N NPUEMBI pethaKTORUHIa

WNHbekums 3aBucnMocTen

= MHbekuns Yepes KOHCTPYKTOR

= MHbekuunsa Yepes ceTTep

= V/IHbEKLWNS C MOMOLLBLIO MHTEPdEeNCca

Habnwpatens

LLab6/1I0HHbIA MEeTO.,

MaTepuanbl k pasaeny

o AHTMNATTEPHbLI N 3anaxu

= KoHTpos-dhpuk



= JlokaTop cayx6
« MaTepuasbl K pasgeny

o OrpaHvyeHus n NoABOAHbIE KAMHU

= HerpamoTHOe ncnosab3oBaHue

« [pobnembl C BHEAREHNEM 3aBUCUMOCTEN
« MaTepuassbl K pasgeny

o 3akJl4yeHune
« Y10 panbuie?

= KHUrm

= Jlekumn

= Pecypcbl 1 noaxonbl

= KoHuenuuu 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 PacCKa3aTb N NOKa3aTb Ha NpuMepax, Kak npuHLInnbI 06BHEKTHO-

OPUEHTUPOBAHHOIO NporpaMmmMmMpoBaHna MOryT NOMOYb CNPOEKTUPOBATb YCTOIZHMByPO 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 3aKpPLITOCTU (open/closed principle);

. nopacTtaHoBku Bapbapkl Jinckos (Liskov substitution principle);
. pa3sfeneHuns nHtepdenca (interface segregation principle);

. UVHBepcun 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
HaZyMaHHbIMW. OTHeCUTEeCh K TakuM NMpuHLMNaMm, Kak kK A3eHy Python — nep>xute B rosiose, 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 npo4vecTb KHUIY TypeScript Deep Dive — oHa COAEP>XUT BCE KOHLEeNLUNM, KOTOpbIEe 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 6yaeM Ha3blBaTb KaKylo-TO YacTb Kofa, 060CobNeHHY0 OT APYrux. 3To MOXXeT 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 6yp,eM Ha3blBaTb 06HOBNIEHNE 6|/|3Hec-npaB|/|n, KOTOpOE BblHY>XXAaeT MEHATb
KoQn Kakoro-nmbo Moaoynsa.

MpuHUMN €OVWHCTBEHHOW OTBETCTBEHHOCTH

MNpuHUMN eAMHCTBEHHOW 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 KO/IN4eCTBO 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 MNpuUHUMN 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 OyAeT 3aHMMATbCS TOJIbKO SKCMOPTOM AaHHbIX.
OnpenenaTb HeobxoanMeln opmaT BypeT KnacC FormatSelector . A POpPMaTUPOBAHMEM 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. lNostomy 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 {
// dopmaTupyem naHuee B HTML M BO3BpamaeM:

return 'html string’

// wjacc nnsa ¢opmaTupoBaums B TXT
class TxtFormatter implements Formatter {
format (data: ReportData): string {
// bopmaTupyeMm naHHble B TXT ¥ BO3BpallaeMm:

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.

Co34a4uM HOBbIN KNlacC FormatSelector , KOTOPbIN ByaeT BbibMpaTh TN hopMaTMpOBaHUA, B

3aBNCMOCTW OT HaCTpoOeK.

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

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

return new FormatterFactory();

const dynamicFormatter = FormatSelector.selectFor (ReportTypes.Html)

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

Takum obpa3om SRP nomoraeT pa3fennTb OTBETCTBEHHOCTb 3@ pas/inyHbIe 3aa4vn Mexay
CYLLHOCTSIMU 1 cAenaTb 3TO Tak, 4Tobbl KaXx4aa CyLLHOCTb 3aHMManacb 04HOM 3a4a4yen.

B peasibHOM XXU3HM

B peanbHOM XKn3HM SRP Tak)xe No3BoasdeT pewaTb 3aga4qm adekTuBHee. Huxe Mbl npusenmn
HECKOJIbKO MPUMEpPOB 13 NPOEKTOB, Haf KOTopbiMy paboTanu.

Banupauua copmM

B Bebe oaHa 13 pacnpocTpaHéHHbIX 3a4a4 — Baangaumsa opm.



YacTo pa3paboTynkin BaIUANPYIOT faHHbIe NMPSMO B KOHTPosIepax (opM. 3TO MPUBOLAUT K TOMY, YTO
KOZ KOHTPOJINIEPOB CTAHOBUTCS YpEe3MEPHO O6BEMHbBIM N HEYMTaeMbIM. Tak)Ke TaKoi Noaxom rposnT
nybnvpoBaHveM Kofa, Korfa oAMHaKoBas BanAaLnUs NCNOSIb3YeTCs B pa3HbiX (hopMax.

Mo NPUHUMNY e AMHCTBEHHOW OTBETCTBEHHOCTU ClleflyeT pa3fesiaTh KoA, KOTOPbIA MeHAeTCcs no
pasHbIM MpuYnHaM. B cnyyae ¢ Bannpaumnein popmbl eCThb ABe 30Hbl OTBETCTBEHHOCTH.

MepBasi — npeAcTaBfieHNe AaHHbIX: BbIBOA NONEN, 3HAYE€HWA, Nporpecca 3anoaHEHHOCTY hopMbI,
ownbok n npoyee. Btopas — npeobpaszoBaHne n 0bpaboTka gaHHbIX. Banupauns nonafaeT BO
BTOpPY!O.

B mnpoeane Basimpauuna He oJ1’KHa HU4Yero 3HaTb O TOM, B KaKOM BUAE OaHHbIE BbIBOOATCA. OHa
[OoJ/KHa paboTaTb TOIBKO CO 3HAYEHUAMU U NPUHUMaTL Habopbl AaHHbLIX B 06roBOpEHHOM hopmaTe,
He NpuBs3bIBasiCb K (DOPMe BOBCE.

MpumeHeHne SRP aons Banupgaumm no3sonseT:

e YMEHbLINTb Ko 06paboTYnKoB hOpM, BbiAENNB BaUAALMIO B OTAE/bHbIA MOOYb;

« [ep>xaTb Ba/MAaLuio 3HAYEeHWIN B OAHOM MecTe, cobpaB BCE, YTO K Hell OTHOCUTCS B OAHOM
mMoayne;

« Ba/NAMPOBATH HE TOJIbKO POpPMbI, a Ntobble Habopbl AaHHbIX, KOTOPbLIE COOTBETCTBYIOT
06roBopé&HHoMy hopmaTy BanugaTopa.

ObpaboTka cokeT-cobbITUM

0na paboTbl C AaHHBIMU B peasibHOM BpeMeHu B Bebe 4acTo ncnosib3yeTcs socket.io.

Ecnu B cucTeMe eCcTb KOMMOHEHTLI, KOTOPble KakMM-TO 06pa3oM paboTaloT C COKeT-CobbITUAMU, eCTb
cobnazH obpabaTbiBaTb 3TV COOLITUA NPAMO BHYTPU KOMMOHEHTA. Ha nepBbI B3rnag 3To AaXe He
NPOTMBOPEYUT NPUHLMMY: BeAb COObITUA HEMNOCPEACTBEHHO CBA3aHbl C KOMMOHEHTOM U 3a4a4el,
KOTOPYIO OH peLuaeT.

Ho cobbITns B KOMMOHEHTE — 3TO He 0643aTeNbHO COKeT-COBbITUSA. Y KOMMOHEHTA MNO-XOpPOoLLEMY
DOJKEH BbITb NHTepgenc, KOTopbi bl ONMCbIBan COBLITUA KOMMNOHEHTa U €ro NoBefeHme.
(MoapobHee 06 MHTepdecax Mbl MOFrOBOPYM B pa3Aesie 0 NpUHLMNE pa3fesieHnsa nuHtepdenca.)

Mo SRP HacTporKy paboTbl MMEHHO C COKeTaMu ciefyeT BbIHECTW B OTAeSIbHbI MOAY b, MPUYNHON
MN3MEHEeHUs KOToporo ByneT TONIbKO HacTPOMKa 1 3aBUCMMOCTb COKETOB.

HacTpoika Oloa>)keTa BO BTOpoi Bepcum TaXkKenoBaTo

Ts>KenoBaTo — 3TO NPUJIOXKEHMNE, KOTOPOE NOMOraeT 3KOHOMUTb. MNMonb30BaTeNN YKa3blBatoT,
CKOJIbKO AlEeHEr Y HUX eCTb U Ha KaKOW CPOK OHU XOTHAT UX PACTsAHYTb. MpuoxxeHne paccinToiBaeT
6l00KET 1 CYMMY Ha OEHb.

B nepsoi Bepcuun 60aXeT N cyMMa Ha AeHb Obln YacTaMy O4HONM CyLwHOCTN — BiogxxeTa. 3T0
CUJIBHO YCNIOXKHA0 Pacy€Thbl U yBenn4nBano 06béM 06paboTHNKOB NOJSIb30BaTENILCKUX COBLITUIA.

Mo NpUHUMNY e AMHCTBEHHOW OTBETCTBEHHOCTU paboTa ¢ CyMMOW Ha AeHb U C 0bLWmM B6loa)KeToM Ha
BeCb Nepuos — pasHble 3ajayun. NpuynHa N3MeHeHns CyMMbl Ha AeHb — BBOJ, TPaTbl; MpUYnHa
n3MeHeHuns booxeTa — N3MEHeHne HacTpoek boaxeTa.

B 06HOBNIEHHOM Bepcunn 6IOJJ,)KET N CyMMa Ha geHb CTannm oTaesibHbIMU CYLWLHOCTAMU, KOTOpPbIE
obLwatTca apyr ¢ Apyrom yepes coobLleHNs U KOMaHAbI.

2TO NO3BOJINJIO:


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

e YMEHbLUUTb KOJIMYECTBO 34)K-KENCOB NpU pacyéTax CyMM;
. chenaTb obuieHne Mexay cywHocTaMu 6osee Npo3payHbiM;
« pa3fennTb OTBETCTBEHHOCTb 3@ 06paboTKy TpaT U HAaCTPOEK.

LLIaGs1oHbI NPOEKTUPOBAHUA U NPUEMBbI pehaKTOpUHra

CobnoaaTe NPUHLMM € ANHCTBEHHON OTBETCTBEHHOCTM MO3BOJISIOT HECKOJIbKO LWaboHOB
NPOeKTUPOBaHMSA N NPUEMOB pedaKTOPUHTa.

BbipeneHue KJjacca

BbiaeneHune knacca — I'IpI/IéM peqoaKToleHra, npn KOTOPOM 13 60NbLIOro Knacca C MHOXXeCTBOM
cnabo-cBA3aHHbIX MO CMbICNy rnosen n MeToA0B, BblAENSeTCsa 0ANH NN HECKOJIbKO KJ1aCCOB.

CmMmbICh anéMa B TOM, 4T0Obl IBHO BbIAENNTb Ha3Ha4YeHWe Knacca. aoeanbHbin pe3ynbTaTt —
noNy4nThb Knacc, KOTOprI;I MO>XHO OMnmncaTb OA4HON cbpa30|7| nnn ga>xe oaHM CJIOBOM.

B npumepe Hxe [0 pedakTopuHra Mbl UMEEM KJIAacC Person , KOTOPbIA COAEPXKUT JIOFUKY
npeobpa3oBaHus TenedoHHOro HoMepa. Nocie — 3Ta PYHKLMOHANbHOCTb BbIHECEHA B Kacc

PhoneNumber .

// mo pebaxTopuHTa

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}"

// mnocise

interface IPhoneNumber {
phone: string
oficeCode: string

valueOf () : string

class PhoneNumber implements IPhoneNumber {
phone: string

oficeCode: string

constructor (phone: string, oficeCode: string) {

this.phone = phone


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

this.oficeCode = oficeCode

valueOf () : string {

return "${this.phone} mo6. S${this.oficeCode}"

class Person {
name: string

phoneNumber: IPhoneNumber

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

this.phoneNumber = phoneNumber

phoneNumberOf () : string {

return this.phoneNumber.valueOf ()

Knacc person Tenepb pa60TaET'T0ﬂbKOC OaHHbIMW MON1b30BaTENA, a 3a4a4va HpeOﬁpaBOBaHMﬂ

HOMepa AesfiervpyeTcs 3K3eMrspy Kiacca PhoneNumber Yepes 3aBUCUMOCTb B KOHCTPYKTOPE.

dacap

dacan — wabnoH NpoeKTNPOBaHNS, MPU KOTOPOM CJI0>KHas JIOrMKa CKpbIBaeTCs 3a BbiI30BOM H6osnee
npocToro API.

dacap obecneymBaeT NpocToe obLeHne Co CIOXKHOM YacTbio cUcTeMbl, 6eps OTBETCTBEHHOCTb 3a
HaCTPOWKY 1 BbI30B Creundrnyecknx MeTOL0B KOHKPETHbIX 06beKTOB Ha cebsl.

OauH n3 MVHYCOB qaaca,u,a B TOM, YTO OH MOXXET NpeBpaTUTbCA B 60>XxecTBeHHbIN 06BHEKT.

B npuMepe HMXKe Mbl BBIHOCUM MHULMANN3ALIMI0 M HACTPOMKUN KNAacCoB Square W Circle B (hacaj
ShapeFacade . [10CJie 3TOF0 Mbl MOXXEM BbI3blBaTb METOL .areaOf (pacaja v nosy4vaTb njowaib

noboi hurypsl, KoTopas NOAroTOBEHa BHYTPU (acasa.

class Square extends Figure {

length: number

constructor (length: number) {

this.length = length

areaOf () : number {

return this.length ** 2

class Circle extends Figure {


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

radius: number

constructor (radius: number) {

this.radius = radius

areaOf () : number {

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

// npuMmeHneHue odacana
class ShapeFacade {
square: Square

circle: Circle

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

this.circle = new Circle(42)

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

default: return 0

Mpokcu

MNpokcn — wabnoH NpPoekTUPOBaHMSA, MPU KOTOPOM ObLLEHNE C KaKNM-TO 06 bEKTOM KOHTPOSINPYET
apyrom obbekT-3amMmecTuTesNb (MPokcK). OH NO3BOSISET PacWNPATb PYHKLMOHANBHOCTb
CYLLeCTBYIOLLNX KJTACCOB, HE MEHSAS NX.

B npumepe Mbl UCMO/Ib3YeM MPOKCU LoggedRequest , YTOObI HE MPUMELLMBATL JIOFMPOBaHMeE B Knacc,

KOTOPbLIN peannsyeT 3anpochl 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) {

return null


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

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

. BblaeneHuve knacca

« [NpuMep MCNosb30BaHUA BbiAeNEeHUa Kaacca
- Qacan

o [Npumep ncnonb3loBaHusg hacana

. Peanusauus dacana Ha TypeScript

. Bo)xecTBeHHbI 06beKT
o [pokcu

o [pumMep MCcnosb30BaHUSA MPOKCK
« Peanuzauus npokcu Ha TypeScript

AHTMﬂaTTepH bl U 3aNaxXxu

CyLLecTBYIOT 1 aHTUMATTEPHbI, KOTOPbIE UM CaMUN HapyLlaloT SRP, K yCNOXHAOT ciefoBaHue
npuHUMUNY.

Bbo>xecTBeHHbIA 00beKT

BoXXxeCcTBEHHbI 06bEKT — 3TO CYLLHOCTb, KOTOpPas OTBEYAET 3a C/IULLKOM MHOIO.

MNpobnema Taknx 06BHEKTOB B TOM, YTO BHYTPU HUX CKanJMBaeTcsa HeornpaBaaHHO H6onbLuoe
KO/IN4eCTBO AaHHbIX. Co BpeMeHeM MOXEeT CJ/IYyHYUTbCA, HTO HUKaKoe ,ElGI?ICTBVIG HeNb34 6yneT caoenaTtb
6e3 yvyacTuna 60>xecTBeHHOro obbekTa.

OTO0 3aTpyaAHAET peakKTOPUHI, TeCTUPOBAHNE U BHECEHME N30JINPOBAHHbIX N3MEHEHWUN B KOA,.

CUMHINTOH

CVIHINTOH — 3TO MaTTEepH, NPV KOTOPOM B MPUJIOXKEHUN CYLLECTBYET TOJIbKO OA4UH 3K3EMMASp
KaKoro-To kjlacca. CyLlecTBYOLWMNA CUHFATOH FapaHTUPYET, YTO BCE HOBble CO3[aHHble 06BEKThI
6yLyT CCblaTbCs Ha Hero.

C Touku 3peHns SRP 3To cMelleHne OTBETCTBEHHOCTEN. MOTOMY YTO CUHIITOH He TOIbKO BbINOJIHAET
CBOIO OCHOBHYIO (hYHKLMIO, HO eLLE 1 MPOBEPSIET, HE CYLLECTBYET JIN YK€ CO3[aHHbIX 3K3EeMMJISpoB.

MpobnemM y 3TOro natrepHa HEeCKOJIbKO:


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)

« OH rnobaneH — Korga HapyLaeTCa UHKaNCyIALMS COCTOAHMNSA, NMOBbILLIAETCA BEPOATHOCTb
HenpeacKasyeMbIX HeXeslaTesbHbIX N3MEHEHNN;

o W3/MLIHE UMIJIMUUTEH — TPYAHO 3apaHee NMoHATb, Kak cebs noBedéT 06beKT B KaKOW-TO
cuTyauuum;

o TPYAHO TecTupyeTcs — rnobanbHbl 06BbEKT XpPaHUT 60/bLLOE KOSIMYECTBO AaHHbIX Y MOXET
HaxoAMTbCA B 6OJIbLIOM KOSIMYECTBE Pa3/INYHbIX COCTOAHNN, N3-3a YEro MOAYyJibHble TeCThbI
MOryT MoKa3biBaTb HernpeAckasyemble pe3ysibTaThbl.

CMeLueHUe apXUTEKTYPHbIX CJIOEB

NaTtTepH Model-View-Controller, MVC nogpa3yMeBaeT Tpu CYLWHOCTU: MOLENb, NpeAcTaB/eHne u
KOHTpoJiep. Mofenb OTBeYaeT 3@ XpaHeHWe AaHHbIX; NpeAcTaB/ieHne — 3a ux oTobpaxkeHue;

KOHTposniep — 3a npeobpa3oBaHue n 06paboTky.

CmMmelleHune cnoés — 370 HernpaBwibHOE pacnpeneneHne nanm pasmMmasbiBaHne OTBETCTBEHHOCTEN
Mexnay cnoamu. OHO MOoXeT npunBOoaONTL:

¢ K pa3pacCTaHWo KOHTPOJepa, 4TO AeslaeT ero Koa TpyaHbIM ON1A NMOHUMaHUA;

e MOABJEHUIO IOTNKWN BHYTPW MOOeNIN, 4TO 3aTpyAHAET nepencnosib3oBaHne Mmoaesn.

MaTepuansbl K paspeny

« 3 cnocoba HapywunTb SRP

« BOXXeCTBEHHbI 06bEKT

« God object. AHann3 C/I0XKHbIX MPOEKTOB
e CUHIATOH

o MatTepH MVC
. Why to avoid fat controllers

OrpaHuquuﬂ M NnoaBOAOHbIE KaMHHU

Y Ka)kAoro npuvHUMNa ecTb orpaHuyeHns u obnacte npumeHeHus. Ons SRP xapakTepHbl clegytoume
OorpaHnYyeHuns 1 NoABOAHbLIE KAMHMU.

Cnenoe cnepoBaHue onacHo

Cnenoe cfiefoBaHUe NpUHUMNY (HanpuMep, NpexxaeBpeMeHHas onTUMU3aLns) MOXKET C03AaTb
NMWHKe abCcTpakuum 1 caenaTb NporpaMMy YpesMepHo CNoXXHoN. Mcnonb3oBaTe SRP cTouT Toraa,
KOra BHOCUTb M3MEHEHMS B KJlacC, HapyLUatloLWmii ero, CTaHOBUTCS LOPOToO.

TPYAHOCTb HA4aJIbHOrO NPOEKTUPOBaHUA

BbleSIMTb 30Hbl OTBETCTBEHHOCTU CYLLLHOCTEN NPy NepBMYHOM NMPOEKTUPOBaHMUM MHOrAa 6biBaeT
TpyZAHo. B3anmMonencTeme cyuHocTen MoxeT BbiTb HEOYEBUAHBLIM, 13-3a Yero NPoeKTMPOBLLNKAM
MOXXET 6bITb TPYAHO ONPenenTbCA C METOAAMM KACCOB. B 3TOM ciyyae MOryT MOMoYb
NPOTOTUNNPOBAHNE U AMArpaMMHOE MOLENNPOBaHME:

« Unified Modeling Language, UML;

. Data flow diagram, DFD;

« Entity relationship diagram, ERD;

« MeToponorua mogennpoanus IDEF.

Pa3spaboTka yepe3 TeCTupoBaHMe — He NaHaues, a UHCTPYMEHT


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/

CymTaeTcs, 4To pa3paboTka 4yepes TecTmpoBaHue (Test driven development, TDD) MOXXeT NOMOYb
BbIAE/INTh B KJJacCax HeOobXoAUMble METObl, HO 3TO TOXXe NoMoraeT He Bcerga. TDD onpefnenéHHo
rnokKa3sblBaeT, KakmuM byneT BuaeTb Halwe APl nosib3oBaTe b, HO OH He BCeraa rnoMoraeT BbliAenTb
30Hbl OTBETCTBEHHOCTW MoAyNeNn.

MaTepuansbl K pasgeny

o YHU(DMUMPOBAHHLIN A3bIK MoAennpoBanms, UML
« [uarpaMmbl NOTOKOB AaHHbIX, DFD

« Entity-relationship monenb

« MeTopnonorua moaennposadus, 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

MNpUHLMO OTKPLITOCTU-3aKpbITOCTY (Open-Closed Principle, OCP) noMoraeT UCK/I04Y1UTb TaKyto

npo6bnemy. CornacHo eMmy MOLYN AOJKHbI BblTb OTKPbLITbI A5 PACLUMPEHMS, HO 3aKPbITbl AN
N3MeHeHus.

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 PACLUMPEHUS — NX (DYHKLUUNOHANBHOCTb MOXKET ObITb AOMOJIHEHA C MOMOLLbIO
ApYrux Mmoaysnei, ecnm usMeHaTca TpeboBaHus;

o 3aKPbITbl 4151 UBMEHEHUST — pacLUMpeHne PYHKUMOHANbLHOCTU MOAY NS HE JOJIKHO
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 04Yepenb HapyllaeT ApUHLINXN
eANHOWN OTBETCTBEHHOCTU, SRP, NOTOMY 4TO BE€Cb KO, KOTOPbI MEHSETCSA N0 KaKOW-TO O4HOMN
npuyunHe, gosxkeH 6biTb cobpaH B 0AHOM Moayne. (PasHble MOAYM — pa3Hble NPUYUHbI ANA

N3MEHEHNS.)

Ha npumepe
Ha cxeme HuXe 06beKT Client HeMNOCPEACTBEHHO CBA3aH C 06beKTOM Server . Ecnv Ham BApyr
noHagobuTtcs, 4Tobbl Client Mor paboTaTb C pasHbIMU 06bEKTAMU Server , HAM NMPUAETCA

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 06BbeKTbl Server peanv3yloT MHTepdENC Abstract Server , TO HaM y>Ke He NMpuaéTtcs

MeHATb Ko obbekTa Client A5 3aMeHbl OQHOr0 06bekTa Server Ha APYromn.

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 TuMNa CTOPOHHero APl — ronybuHom noyTsl
— HaM NpUAETCS MEHSATb Y)Ke CyLLeCTBYOLMI 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) { // Hocrnemuue 3 CTPOUKM —
this.api.sendDove (message) // ...3TO HOBHIZ KOZX,

} // ...KOTOPEI NPHUIIJIOCHE HOBABUTH.

BmMecTo 3TOro

OCP e npepsiaraeT He NPOBeEPATb KOHKPETHbIE TUMbI, @ UCMONb30BaTb a6CTpaKLI,I/IlO, KOTOpasd
MO3BOJINT HE MEHATb KOA KJlacCa Notifier . [Jn14 3TOro Mbl Co3gagnm VIHTepCpeﬁC Sender , KOTOprVI

6ynyT P€asin30BblBaTb K/1ACCbl 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 OEUIO BHYyTpuM MeToma sendPush. */

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

/* To, 4uTO paHblle OBUIO BHYTpM MeToma sendEmail. */

Torpa KNnaccy Notifier nepecTaHeT ObITb HY>XHO NpoBepATb KOHKDETHbII7I TWUM, N OH CMOXeET

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 gobassiieHyy ronybMHOM NOYTLI, HAM y)Xe He noTpebyeTcss MeHATbL KOA Khacca Notifier ,

3aBUCALLErO OT UHTepgenca Sender :

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

/* To, 4uTO paHblle OHUIO 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 MOAYN TakK, 4TOObl 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 U B3aMMOAENCTBME CYLLHOCTEN;

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

o [enaeT BHeCeHne n3MeHeHurn 6e3onacHbIM N OTHOCUTENBLHO OELUEBLIM.

MaTepuansbl K pasgeny

o [pUHLMN OTKPBLITOCTUN-3aKPbITOCTU

« Open-closed principle, Duke computer science
« Clarifying_my use of the open/closed principle, Eric Elliott
o Hay4YHbin MeTon

o OCHOBbI TEOPUW pELLIeHUs N30bpeTaTenbCKMX 3aaa4

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

Kntod kK noHMMaHunto OCP — npumeHeHne abCcTpakumi B MECTaxX CTbiKka Moy /1ev. PacCMoOTpuMm
npumep: TpebyeTca HanucaTb NporpaMMy, Kotopas byaeT cymTaTb naowanmn puryp Ha sKpaHe.

[lonycTuMm, y Hac ecTb KJIacC NPsSIMOYroJibHUKA Rectangle :

class Rectangle {
width: number

height: number

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

Cnenysa SRP noacyéT naowanm Bcex 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 U3MEHUTL U KOJ KNacca AreaCalculator .

class Circle {

radius: number

constructor (radius: number) {

this.radius = radius

class AreaCalculator {
// 1. ODPUXOOMTCS MEHSTHL TUI

shapes: [Rectangle|circle}

constructor (shapes: [Rectangle|Circle]) {



this.shapes = shapes

totalAreaOf () : number {
return this.shapes.reduce((tally: number, shape: Rectangle | Circle) => {
// 2. NPUXOOUTCS NPOBEPSThH, KaKOM TN,
// YTOOH NPVMMEHMUTL NPABMUIILHEIL PACUYET
if (shape instanceof Rectangle) {
return tally += (shape.width * shape.height)
}
else if (shape instanceof Circle) ({
return tally += (shape.radius ** 2 * Math.PI)
}
else return tally
}e 0)

N nopobHble n3aMeHeHUs NpUAETCS NPOBOAUTL A1 Ka>KA0W HOBOM Urypbl.

OCHOBHOW MHANKATOP MPo6JsiIeMbl C MPUHLIUMIOM OTKPbLITOCTU-3aKPLITOCTY — MOSIBJIEHME NMPOBEPKU Ha
instanceof . ECM BHYTpY KoAa MOLyJsi MPOBEPSETCs peannsaumns, 3Ha4YUT MOy b XXECTKO

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 , KOTOPbIA ByaeT onuckiBaTb NoBeaeHue nobon Gurypsl B CUCTeMe, NoWaib

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 HEe TOTOBHM,
// OH X€& MO3BOJUT abCTParvMpoOBATLCS OT pPeaju3aluM KOHKPETHOM QUIypPE
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, KOrA4a y KJacCoB eCTb OrpaHUYeHNs 1 NpaBusia, Mbl MOXXEM NPUMEHNTL abCcTpakunto, 4TobbI
npmnBda3aTb UX K AreaCalculator

class AreaCalculator {
// 1. menepb Tun abCTPaKTHLI,
// ME MOXEM YKa3HBAaTbh KakKue yTOOHO OQUIYPEH
// opM yCJOBMM, UYTO OHM peanms3yoT AreaCalculatable

shapes: AreaCalculatable[]

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

// 2. HUKaAKMX NPOBEPOK Ha KJIACCH, TOJIbKO BEB0OB areaOf
// ecnu maxe Mbl LOOaBMM TPEYTOJIbHUK,
// HaM He NPUOETCS MEHSATH KOI KaJIbKyJsaTopa,

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.

Ecnv Moaynb 3aBUCUT OT KOHKPETHOW peanunsaumm 4pyroro, paspabotymkam npuaérca MMUTUPOBaTb
KOHKPETHYI0 peasin3aumnio 3aBUCMMOCTU. [onyCcTUM, eCTb KJacc, KOTOPbI paboTaeT C XpaHUIULLEM:

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

YT106bI NpOTECTMPOBATL METOL get , HEOBXOAUMO CO38aTb rNobanbHbLIN MOK-06bEKT
localStorage . Takme 06BbEKTbI U MEPEMeHHbIe NPU TECTUPOBAHUN MOTYT NPUBECTU K
HenpasBuabHoN paboTe cocegHux TecToB. (Hanpumep, ecnmn KTo-1o 3abbl1 COPOCUTL localStorage

nocJie NCNoJib30BaHUsA.)

Ecnn »xe Mbl NPUBS>XEM 3aBUCUMOCTb He Yepe3 KOHKPETHbLIN 06beKT, a Yepes uHTepdenc, To
MoJly4YnM BO3MOXKHOCTb MOAMEHATb 3aBMCUMOCTU Ha JIeTy. 3TOT NaTTEPH Ha3blBaeTCA MHBbEKLINA
3aBucumocTen (Dependency injection, DI).

interface Storage {

getItem(key: string): any

interface StorageDependencies {

storage: Storage

class StorageService {

storage: Storage

// yxaseBaeM, Kakue BaBUCHMOCTM CJI€OYEeT MCIOJb30BaThb
// JSON ToXe CTOMUT BHEIPSATb NONOOHEIM 0OpasoM,
// HO Inns INpocCTOTH 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 {
// WMCHOJB3yeM 3aBMCHUMOCTL uepes uHTepderc

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

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

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 noaxon 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

XpaHunnAuuia: localStorage B OOHOM N verySophisticatedStorage B APYroOM.

Ecnn Haw kKnacc 3asucen HanpAaMyto OT localStorage , Y HacC Hp06HEMbL an nobaBneHnn HOBOro

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


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

XPaHUNLL CUJIbHO OT/IMYAEeTCH, TO KO MeToa get CWJIbHO Pa3pacTéTCs 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 3aBUCKMM OT UHTepdeica, ToO MeTOA, get U KOHCTPYKTOP Kjacca
StorageService He M3MeHATCsS. PasHoe APl XpaHWaunLL Mbl NpYBELEM K OLHOMY BUAY Yepes

afanTepsbl (oToenbHble HOBblE CyLIJ,HOCTVI), KOTOpble 6y,uyT peann3oBbiBaTb I/IHTepq:)eVIC 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 peanmusalus METONOB OOOMX XPaHWIMI CKPHTa 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 BHELPEHbI Yepe3 CO3AaHNE HOBbIX CYLLHOCTENR.

MaTepuansl K pasgeny

o« NHBbeKLUS 3aBUCUMOCTEN

« Mok-06beKkT
. Pa3paboTka Yepes TecTUpoBaHUE

. Apantep, WwWabnaoH
.+ 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 CyLLHOCTM No 3afaHHbIM NpaBuiam, Hanpumep,
CO3[4a&T 3K3eMNISAPbl KNAacCoB NN 06 bEKTHI.

AbcTpakTHas chabpuka — 310 habpuka, kKoTopas co3faéTt dabpuku.

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 npownom npumMepe Mbl n36aBuINCbL 0T HEOBXOAMMOCTU MEHATb KO4 hopMaTepoB Npu gobasneHnn
HOBbM'TpGGOBaHMM.HO Bbl MOIJIN 3aMeTUTb, YTO B METOAE configure KJlaCCa AppConfigurator €CTb

yCJIOBUE, KOTOPOE NpoBepsieT TUM popmaTa AN OTHETA.

Mo-xopowemy, nonobHole ycnioBusa cnenyeT 3aMeHdATb Ha ONHaMUNYeCcKnmn Bbl60p HYXHbIX CyLLI,HOCTeVI.

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 — 3TO WabfioH, KOTOPbLIN 3ak/o4aeTCs 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 Mbl CO31aéM KNacC BaseGreeting , METOM greet KOTOPOro 6yaeT BbIBOAUTL CTPOKY C
NpUBETCTBMEM MoJIb30BaTeNS. [leKOPATOp GreetingWithUppercase OyAeT MPMBOANTL 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 [NOBEeIEHMUE
const baseGreeting = this.wrappee.greet ()
// 2. pacumpseMm 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, 4TO MPOKCK BCerga npefocTaBiseT TOT Xe
MHTepdenc, B TO BpeMS KaK AEKOPATOP MOXET NpefoCTaBAATb paclUMpPEeHHbIN nHTepdenc.

Habnwopartens

Habnonatens — wabnoH, KOTOPLIA CO30AET MEXaHU3M NOAMUCKU, KOF4a HEKOTOPbIE CYLLHOCTM
MOryT pearmpoBaTb Ha NoBeLEeHNE APYTMX.

B npuMmepe HM>Xe y Hac eCTb KJjlaCC SoftwareEngineerApplicant , KOTOprIZ pearnpyeT 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) {
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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 HabjomaTesel, KorIa NOSBJSEeTCS HOBAs BaKaAHCUSA
notify(position: string): void {
this.listeners.forEach(listener => {
listener.update (position)

3]

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 HacnedoBaHUSA Ha NOAUMOPKU3M MU KOMMNO3ULINIO — 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 NMOCAYXXUTb NpUMep U3 pasaena «B ngeanbHoM Mupe», raoe Mol BBOAUIN
NpPOC/IONKY U3 nHTepdenca shape . Korfga Kfacc AreaCalculator Ha4yMHaeT 3aBUCETb OT

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

AreaCalculator .

MaTepuansl K pasgeny

« Composition over inheritance
« ®abpuka

. AbBcTpakTHasa habpuka
« Peanusauus abctpakTHoW thabpuku Ha TypeScript

o CTpaterus
o« ®abpuyHbIN METOA N NPUMEHEHWE CTRATErnu
. Peanusauusa ctpateruun Ha TypeScript

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

. Habnwpartenb

« Peanuzauwna Habnwnatensa 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 MPpUMepRe 13 pasaesa «B
naeanbHOM Mmpe». Knacc AreaCalculator W3Ha4alslbHO 3aBMCEJ1 OT KOHKPETHOro KJsacca

Rectangle , U3-3a Yero nNpu naMmeHeHumn TpeboBaHU, NpUXoanIoCcs 0OHOBNATL KOA 3TOro Kjaacca.

Korpa Mbl BBENN NPOCJIONKY B BULE MHTepdelica Shape , KJTACC AreaCalculator Ha4vMHan

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

CUMHINTOH

CUHINTOH — 3TO NaTTepPH, 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 CYLWHOCTbLIO, TO 3auensieHne 06beKTOB C HMM 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.


https://en.wikipedia.org/wiki/Composition_over_inheritance
https://github.com/kamranahmedse/design-patterns-for-humans/blob/master/README.md#-simple-factory
https://refactoring.guru/ru/design-patterns/abstract-factory
https://github.com/torokmark/design_patterns_in_typescript/blob/master/abstract_factory/abstractFactory.ts
https://github.com/kamranahmedse/design-patterns-for-humans/blob/master/README.md#-strategy
https://sergeyzhuk.me/2018/01/25/factory-method-and-open-closed/
https://github.com/torokmark/design_patterns_in_typescript/blob/master/strategy/strategy.ts
https://refactoring.guru/ru/design-patterns/decorator
https://www.cs.colorado.edu/~kena/classes/5448/f09/lectures/18-decoratorfactory.pdf
https://github.com/torokmark/design_patterns_in_typescript/blob/master/decorator/decorator.ts
https://refactoring.guru/ru/design-patterns/observer
https://github.com/torokmark/design_patterns_in_typescript/blob/master/observer/observer.ts
https://blog.goyello.com/2014/02/11/example-of-just-in-time-design-refactor-to-open-closed/
http://www.netobjectives.net/files/books/esad/essential-skills-refactor-open-closed.pdf
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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 pa6OTaTb 6e3 BbICOKOro 3aLensieHns, HO 3TO
TaKxXe 6yueT yBeNnn4mBaTb CJIOXKHOCTb.

MaTtepuansi K pasgeny

e CWHIATOH

o Jlerkosec

. 3alenfeHve moaynaen
« 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 CTpaTerVI‘-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 abcTpakLUi.

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

JobaBneHne yHKLNOHANBLHOCTM MEeHee PUCKOBAHHO, YeM M3MEHEHMe CyLLeCcTByoLWeR, HO B3aMeH
Mbl PUCKYEM YBENNYUTH KOJINYECTBO CYLUIHOCTeN. beckoHTponbHoe u 6besaymMHoe cnenoaHue OCP

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

XOpOLIJI/II7I OV3alH CUCTEMbl — 3TO B nepBylo o4epenb I'IpOCTOI7I On3anH. YeMm MeHbLUe CyLLI,HOCTeI7I Mbl
co3paém gns peweHnsa I'IpOﬁJ'IeMbI, TeM Bbillle BEROATHOCTb, YTO AM3aliH XOPOLUNMN, nosTomMy

cneposaTb OCP Heo6X0[MMO C OCTOPOXXHOCTbIO.

Mo>eT ObITb He HY>XeH AN MaJieHbKUX npunoeruv"l
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OCP HaueneH Ha 6bicTpoe u gelwwépoe aobasneHne hyHKLNOHANBHOCTM N MacwTabupoBaHmne
cucTembl. OH OKynaeTcs, eciv CUCTeEMa AeCTBUTENbHO Bonbluas, U MPOBEPSATb, KaK MoBJINSAIO
M3MeHeHne Koaa, 04eHb A0POro UanM A0Aro (MM HEBO3MOXKHO).

Ecnun »xe npunoxxeHne MmaneHbkoe, To OCP MO)XeT NpPeBRaTUTLCA B MPUHLIAN RAAU MPUHLUMAE —
Koraa paspaboTymkmn 6ynyT nucaTb bonnepnnenT-KoL4 A8 CO34aHNA HOBbIX CyllHoCTeln 6e3 Buanmom
1 OLLLYTUMOW NOJb3bl.

OCP cnepyeT NpYMEHsTh, eC/IM MOoJib3a OT HEro 3HAaYMTEsIbHO Bbille, YeM 3aTpaThl OT CeA0BaHUS
emy.

MaTtepuansi K pasgeny

o Just-in-time design

« Solve problem at hand
« Refactoring_and OCP

« [J13eH NuTOoHa

o bputBa OKKama

« Not so SOLID principles
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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 [1OBEAEHNE €€ KOMMOHEHTOB, OTHOLLEHUS NX APYr C APYroMm, a
He nepapxuto. Mepapxus — yaobHbIA MHCTPYMEHT AJi MOAENPOBAHMNSA, HO UHOMAA OHa NMPUBOAMUT K
HenpaBWJIbHOMY OMUCaHWIO MOBeAEHUS.

Knaccuueckuu npumep

MpepncrtaBuMm, 4TO eCTb KJacC Rectangle , KOTOprIZ 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 WMPUHY M BHCOTY, BCE BEPHO

square.setHeight (40) // Toxe MeHSeT WMPMHY M BEHICOTY, OK

Ho ecnn Mbl UCnonb3yem kacC Rectangle B KayecTBe MHTepdelica, a paboTaeM C KOHKPETHbIM

KJ1laCCOM Square , TO MOIyT BO3HUKHYTb I'IpO6J1€MbIZ

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

// ycrnoeue He cpaboTaeT, ecnu figure — sk3eMIISp 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, NCMOJIb3YIOLWNIA 3TOT @abCTPaKTHbLIN KJ1aCC NN MHTEPPENC CMOXET
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 KOHTPAaBapPWaHTHOCTW, a TaKXXe C
KOHTPaKTHbIM NROrpamMMupoBaHmemM. B 4aCcTHOCTU NoJie3Hbl OTHOLWEHUS HpeﬂyCHOBMMI4HOCTyCﬂOBMﬁ

nna 6a30BOro v Hac1e4HNKOB:

o MpefycsioBMs He MOryT BbITb yCUAEHbI B MOAKACCE;
e MOCTYC/NIOBUA HE MOTYT ObITb 0cnabneHsl B nogknacce.
CHoBa npumMmep

B npunMmepe ¢ Rectangle W Square nocnegHun ocnabnsaeT nocrtycsosue And 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 KJlacCa Rectangle , TO MOCJ/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 — CBOVCTBA 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 fOoNONHUTENbHbIX NMpPoOBEPOK NN

N3MeHeHUs yxe CcyecTBYoWwnX KOMNOHEHTOB HEBO3MOXXHO.

MpuHUMN noacTaHOBKU JINCKOB Tpe6yeT MNCMoNb30BaTb 06N MHTepdenc gna obounx Knaccos n He
HacnenoBaTb 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
MOAYNEeN JOCTaTOYHO MHTepgerica n ero peasan3aumni.

ONVHHbBIE LLeNoYKM nepapxuii TUMoB — Xpynkue. BMecTo nepapxmii TUNOB Jiyylle UCMO/Ib30BaTh
KOMMO3ULINK, 4TO6bI COBMPaTh CYLLHOCTM U3 HEOBXO0AMMON (PYHKLMOHANBHOCTH.

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

XmBOTHEE — Miekonmramime - UYeJlOBEeK.

Ho Takue nepapxum He Bcerga rnpaBusibHO OTpa>katoT CBA3N CYLU,HOCTEI;I B npoeKTleyeM0|7| cncrteme.
WNHorpa mepavanh BOBCE MOXKET ObITb HECKOJIbKO oaHOBpeMeHHO, TorAda HacnenoBaHne 3anpéT B
TYNNK — HEMOHATHO NO Kakon nepapxmn HacnenoBaTbCAa U Kak.

Komno3unuus »e noapasyMeBaeT MPOeKTUPOBaHME OT YaCTHOro K 06LLeMy B BUAE COBOKYMHOCTK
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 NMpPOeKTUPOBATb CUCTEMY, ONMUPASCb HA NMOBELAEHNE MOLYNENR;

« BBOAWUT OrPaHUYEHMS W NMpaBuSia Hacen0BaHNS 06bEKTOB, YTOObI X MOTOMKU He
npoTusopeynsiv 6a3soBoMy NoBeLEHWNIO;

. [enaeT noBefeHue MoLyel NocaefoBaTesNbHbIM U NPpeaCcKasyeMbiM;

. nomoraeT nsberatb Ay6aMpPoOBaHNS, BbIAENATL 06LLYI0 AN HECKONBKUX MOoAYJ e

PYHKLMNOHANIbHOCTb B 06LWMIA MHTepdenc;
« MO3BOJISET BbIABNAATbL NPU NPOEKTMPOBaHUN NpobaemMHble abcTpaKLUm 1N CKpbITble CBA3U

MeXAy CYLUHOCTAMU.

MaTtepuansi K pasgeny

o MpuHUMN NoacTaHOBKU bapbapskl JInckos

« KOHTpakTHOe nporpamMMupoBaHue
o« KOBapumaHTHOCTb U KOHTRaABapPMaHTHOCTb

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 KlacCaMn Rectangle W Square W3 BBEAEHUSA.

CornacHo LSP Ham HeobxoaomMMo ncnonb3oBaTb 06N nHTepdenc ons obonx Knaccos U He
HacnenoBaTh Square OT Rectangle . ITOT 06WMIA MHTepPdENC [OMKEH 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 — NepepenaTb Nepapxuio Tak, 4Tobbl Square He HAC/JELOBAJICA OT Rectangle . Mbl

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

Co3fafvM abCTpaKTHbIM KNacC RightAngleShape , 4TOObI ONMcaTh UIYpPbI C MPSMbIM YT JIOM:

abstract class RightAngleShape {
// WMCHOJBb3YeTCs IJis M3MEHEHMs] WWPMWHBL MM BEICOTEHL,
// OOCTYymeH TOJIbKO BHYTPM KjlaCcCa M HAaCJIEOHMKOB:

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

abstract areaOf () : number


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

Knaccel Rectangle W Square OyAyT nepeonpenensitb MeTOAbl, MOBEAEHME KOTOPLIX CreunduyHo

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 IJIOWAann
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

// nepeonpenesyigeM 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 IJIOWananu

areaOf () : number {



return this.width * +this.height

Tenepb noBefeHe HacNeLHNKOB He KOH(JIMKTYET ¢ noBegeHneM 6a30BOro kaacca. 3To NO3BOANT
NCMoMb30BaTh U Rectangle , U Square TaM, rae o6bSABAEHO NCMOJIb30BaHNE RightAngleShape .

NuTepdenc

O6LWNIA POOANTENBCKNIA KNAacC — 3TO TOJIbKO OA4HO U3 pelleHNit. Mbl MOMHUM, YTO HacnenoBaHue
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 OMUCAHHBLIM
METOLIOM areaOf , @ TaKXXe onucaTb MHTepdenchl AN GUryp, y KOTOpbIX eCTb LWMPUHA

( widthfulShape ) U BbiCOTa ( HeightfulShape ):

interface Shape {

areaOf () : number

interface WidthfulShape {

setWidth(size: number): void

interface HeightfulShape {

setHeight (size: number): void

Knaccbl Rectangle W Square TOrfAa MOryT peann3oBaTb UX TakK:

// 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 MeTOX, MeHdouMi mmupuHy (onmcan B WidthfulShape) ...
setWidth (size: number) {

this.setSide (size)

// ... MeTom, 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 MeToI, omnmucaHuweli 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 cobtofaeM NPUHLIMN OTKRPbLITOCTU-3aKPbLITOCTH

OCP, nsberas npAMOro HacsnegoBaHUA U NpUBA3bIBadAChb K a6CTpaKLI,I/IﬂM, a HE K KOHKPETHbLIM
KnlacCaMm.

Cnepnys »e LSP, Mbl NpOEKTUPYEM MoOBeAEeHNe CYLLHOCTEN TakK, 4Tobbl OHO HE KOH(IMKTOBAJIO C
6a30Boi abcTpakumein. 3To NO3BOJSET HAaM NCMNOJL30BaTb OO0 U3 KNACCOB Rectangle WU

Square TaM, rae 3asBq1€HO 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, YTO 6OMbLUME U COXHbIE
Mepapxum CyLHOCTER, OCHOBAHHbIE Ha HAC/eA0BaHUN, — 3TO XPYMKUIA N ONACHbIA UHCTPYMEHT,

BMECTO KOTOPOro ay4dilie ncrnosjib30BaTb KOMMO3ULIAIO.

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 ONMUCbIBaA CyLHOCTb MOJIb30BaTENS MPUIOXKEHMUS. 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:

// TmocTu HacJenymorcsa oOT NoJIb30BaTeJIen

class Guest extends User ({

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

// TyT BC& OK, OMNMCEIBAEM JIOTMKY LNOCTYIOB IJis TOCTEN

return access

updateProfile (data: Profile) : CommandStatus {
// a BoT TyT npofseMa: y ToCTel npoduis HerT,
// M3-3a 4Yero MNPUXOOUTCS BHOPACHBATL MCKJIIOYEHME;
// ToCTeBOM pexmMm Kak OB B3acTaBJseT HAC YUYMTHIBATH OOJbliee KOJUYECTBO
// OBCTOATENbLCTB, MNPEeXIe YeM BEHIIOJHUTbL OOHOBJIEHME NPOQuMIIs

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

MpumeHnsem LSP

Monpobyem pewnTb Npobaemy, NnpumeHns LSP. CornacHo NpvHUNMNY Guest [OJ/HKEH BbiTb 3aMeHseM

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

BeBeném obwinin nHTEepdenc User , KOTOPLIN ByaeT conep>xaTb BCE obLiee, 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

rnosib3oBaTenen:

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 . /I3-3a 3TOro NpoBepsiTh, ABSETCS /I MOJSb30BaTe b FOCTEM, Nepes 06HOBIEHNEM

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 KNnacca RegularUser B NPUMEpPE Bbille Mbl YKa3au, 4TO OH peanunsyeT ABa
MHTepgenca UserWithAccess W UserWithProfile . KaXAblli U3 MHTEPHENCOB OTBEYAET 3a KaKylo-

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

MpenmyLLecTso 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).
CuHTakcKc JSX MoCcTpoeH TakuM 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 € «obbl4HbIMM HTML-Teramm» ( <div> U <hl> )

TakKXe peHaepuTca N <OtherComponent /> — ,El,pyI'OI7I React-KkOMMOHEHT.

B03M0O>XHOCTb NCMN0J/Ib30BaTb KOMMOHEHTbI TOYHO TaK XXe, KaK «0bbl4YHbIE Tern», — 3TO TOXe
peanvsaumsa NpuHUMNa NOACTaHOBKY JINCKOB. Mbl MOXKEM 3aMeHUTb «OBbIYHbIN TEr» Ha KOMMOHEHT,
MOTOMY YTO N Te N Opyrne — 37O peasn3auna ReactElement , KOTOprI;I OnucbiBaeT, KaK UMEHHO OHU

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 MHTepdenc Contract OMUCLIBAET METOAbI AJ15 MPOBEPKUN NMPefyc/oBUA require
M NOCTYCNI0BUA ensure . KNacC ContractAssert peasM3yeT 3TOT MHTepdelc, onpeaenss, Kakue

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 NCKOYeEHUA, 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

// co3maéMm KOHTPAKT OJis NPOBEPKM M 3anmMceBaeM B this.contract
constructor (contract: Contract = new ContractAssert()) {

this.contract = contract

add(a: number, b: number): number {
// mnepen paboToif MeTOoma NPOBEPsieM BCE NPenyCJIOBUS
this.contract.require(a % === (0, 'first arg is not even')
this.contract.require(b % 0, 'second arg is not even')

const result = a + b

// mnepen TeM, Kak BEPHYTb pPes3yJbTAT NPOBEPSAEM IIOCTYCJIOBUS
this.contract.ensure (result % 2 === 0, 'result is not even')
this.contract.ensure (result === a + b, 'result is not equal to expected')

return result

Tenepb MeTOL He HAaYHET cBoto paboTy, ecnm Kakoe-To U3 NpenycaoBun byoeT HapyLeHo, Kak 1 He
BEPHET pe3ynbTaT, ecnu byneT HapyLLeHo NoCcTyc/oBMeE.
N3BneyeHmne nutepcdenca, ussneyeHue cynepksacca

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

Ona nonobHon paboTbl NOAXOAST NMPUEMbI U3BJIeYEHUSI HTERMeNca U U3BIeYeHMs cynepkiacca. B
OpuMepe c nepapxuen Noab3oBaTenen Mbl MCNOb30BaAN BblAEIEHNE CynepKaacca.

Ecnv pa3obpaTb M3MEHEHUs Mo Waram, To Ha NepBoM Lware, 4YTobbl He HapywaTb LSP, HaM 6bl
MpULAOCh CAeNaTh Guest OTHAEJIbHbIM KJIACCOM. Tak Mbl 6bl M36aBMINCL OT YCUNEHUS NPenyCI0BUNA

B METOAE updateProfile , HO KJTACC Guest Havas 6bl Ay6MpoBaTh PYHKLMOHANBHOCTL, ONNCAHHYIO

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 ware, 41066l n36aBnTbCA OT AYH6AMpPOBaHUA, Mbl Bbl MPUMEHNAN BbiAENeHne Cyrnepkaacca.
Knacc BaseUser — W eCTb BblA€NE€HHbIN Cynepkiacc.

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

. W3BnevyeHune nHtTepdenca

o W3BreyeHue cynepkaacca

« 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 3agayn noaxoanT wabsoH CocTossHNE — OH MO3BOJISET MEHSATL NoOBeeHNEe 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

661710 onncaHo 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 Metona publish Ana onybaMKOBaHHOW CTaTbWu He BypeT ycunmeaTb

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

class Published extends Article {
//

publish(): void {
// ArticlePublishedException Hacmnenyercsa or ArticleException,

// yxaszsaHHOTO B Kjlacce 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:METOHOHMCHBaETﬂpaBMﬂbHOEHOBEAEHMG,yCMHEHMﬂHpenycnOBMﬂHET.HO
€CJin MOCMOTPETb Ha CUTYaUWNIO B TEPMUHAX KOHTPAKTHOIrO NPOrpaMMmnpoBaHns, To MeTo publish

OOJIXKEH MEHATb COCTOAHME CTaTbW C Draft Ha Published , 4Yero He 6y,u.eT NPONCXoanThb:

class Article {

//

publish(): void {
// TnpoBepsieM, UYTO COCTOSIHME MO3BOJSET NyOJMKOBATH CTATHIO
// vMeHHO sTa npoBepka B Published BHBoBeT ommobky

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

//

// mnpoBepsieM, UTO COCTOSHME IOMeHsayJocb 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» peanusaumsa nHTepgenca Takxe HapyLaeT NRUHLIMA pa3fesieHns nHtepdenca.

MaTepuansl K pasgeny

« CocTosHue
« 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,
MHOIOCJIOBHOCTb KOHTPaKTOB, npenes 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

Vicnonb3oBaHWE KOHTRAKTOB M03BoAseT 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
NpPOV3BOANTENBHOCTL KOAa.

BoipeneHue cynepksiacca uMmeet npegen

BbineneHuve cynepknacca nossonseTt nsbexaTb ,uyﬁnmpOBava, HO nMeeT npenen BJ10XKeHHOCTNU.

HeBO3MO>XXHO BbIHOCUTb (PYHKLIMOHAIbHOCTb BCE Bhille U Bbille 6e3 nocnencTeuii — YpesmepHoe
BblHECEHNE (PYHKLIMOHANbHOCTU HaBEPX MOXKET MPUBECTU K NOABIEHNI0 H0XXEeCTBEHHOro 0bbeKkTa.

Tak>Xe BbllefIeHMe cynepkKJacca He rapaHTUPYEeT NpaBUsbHYI0 nepapxmio 06bekToB — MOXeT
CNYYUTBCSA, YTO HOBble Bu3Hec-TpeboBaHMsA [06aBAT CyLLHOCTb, KOTOpas He ByaeT BNUCbIBaTbLCS B
Y€ N3MEHEHHYI0 nepapxuio.

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

« l3BJsieYeHUe 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 OO Kak TakOBOrO, CKOJIbKO 13-3a HEMNpaBUJIbHOWN

Mooenn CUCTeMbl.

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

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

MpuHuun paspeneHus uHtepcenca

CyLLlHOCTI/I Heé OOJI)KHbl 3aBNCETb OT MHTe,Dd)eVICOB, KOTOpPbIE€ OHUW HE UCIOJIb3YIOT.

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

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:

Mpobnema 3ToN CTPYKTYPbI B TOM, YTO Mbl MPEACTABJ/ISIEM KJTACC SoundEmitter MOTOMKOM KJjlacca
TimeInterval , XOTS OHW OAPYr C APYrOM He CBsA3aHbl. OTCloAa 1 BO3HUKAET «He0bX0AMMOCTb>»

TaWnTb HeHy)KHbII?I KOO BCeEM NMOTOMKaM KJlaCCa TimeInterval .

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

PaspeneHue yepes penernpoBaHue
3TOT NOAXO0A NoApa3yMeBaeT NCNoib3oBaHMe WabnoHa NPOeKTMPOBaHUA NoA4 Ha3BaHneM AfanTep.

Mbl He 6yieM CBS3blBaTb SoundEmitter W TimelInterval HENOCPEACTBEHHO APYr C APYroM. Mbl

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

YyTb nogpobHee 06 aflanTepe NOroBopuM B pasaene ¢ wabnoHaMmum NpPoeKTUPoBaHUA 1 Npuémamm

petakTopuHra.

PaspeneHue yepe3 MHOXXeCTBEHHOE HacJsiegoBaHue

BTOpOVI BapuvaHT npeanosaaraeT, 4TO IntervalSoundEmitter 6y}J,ET HacsiegoBaTbCA OOHOBPEMEHHO

OT TimeInterval M OT SoundEmitter . 3TO MO3BOJINT OTBA3aTb poanTenbCKMUe Knaccbl gpyr oT
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Apyra v UCnoJsib30BaTh B KNAacCe IntervalSoundEmitter TOJIbKO HYXKHYIO (DYHKLIMOHAIBHOCTb.

KopoTko

MpuHUWN pa3feneHns nHTepdgenca:

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

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

o CHWXaEeT 3auensieHne moaynei;

e YHUYTOXKAeT HacjsiefoBaHUe paan HacsefoBaHUSA, NOOLPSAET NCMOSb30BaHNE KOMMNO3ULLAWY;

« MO3BOJISIET BbIABAATL H0siee BbicOKMe abCTpakLUM N HAXOAUTb HEOYEBULHbIE CBA3M MeXay
CYLLHOCTAMM.

MaTepuansl 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.

«MycTasa» peanusauums
JlonycTuMm, y Hac ecTb KNacC Programmer , KOTOPbIA ONUCLIBAET NPOrpaMMmncTa n3 opuca HEKOTOPON

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 BPeMs KOMMaHUA Havyana HaHMMaTb ppuUIaHCcepoB, KOTopble paboTaloT yAaNEHHO 1
nuuLy He eaaT. ECAM Mbl CMOJIb3YEM TOT XKe MHTEPMENC, TO KNacC Freelancer [O/KEH bypeT

peann3oBaTb METO[ eatPizza , XOTHA OH €MY N HE HYXKEH — 3TO «MNYyCTada» peaanmsauns VHTepdenca.

class Freelancer implements Programmer {

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

// @TO curHajy, 4To MHTepdelic Hamo OpobuThb

PaspeneHune nHtepcenca

Mbl MOXKeM 136exaTb NpobaeMbl U3 NpumMepa Bhille, ecin pas3fenm UHTepdenc Programmer . Mbl

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

interface CodeProducer {

writeCode () : void

interface PizzaConsumer {

eatPizza(slicesCount: number): void

Tenepb  RegularProgrammer , U Freelancer 6yﬂyT’peaﬂM3OBMBaTbT0anOT€ MHTepmeﬁCbL
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 NpencTaBnAsATb Kak NRPUHLIMA €ANHON OTBETCTBEHHOCTU (SRP) Ans nHTepgencos.
[pobneHne nHTepdencos AeNCTBUTESNIbHO 3aCTaBIsSeT Ae/INTb OTBETCTBEHHOCTb MEXAY HUMMU.

Ecnu mbl npumeHsem ISP, nonyyaem 6onblue MHTepdencoB C MEHbLUNM KOJNYECTBOM METOL0B B
Kaxgom. Ecnm mbl npumeHsiem SRP, nonyyaem 6onblue Mogynen ¢ MeHbLLMM KOIMYeCTBO METOA0B B
KaxgoM. MNMpumeHeHne 06omx NPUHLIMMOB pa3oM 3acTaBnseT AeaTb KOHTPAKTbl MeXAy MOAYNAMN
rnpoLue, 4TO CHMXKaeT BepPOATHOCTb HapyLIeHNa NpuHUmMnia NoACTaHOBKN JINckoB (LSP).

MaTepuansl K pasgeny

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

. The Single Responsibility Principle and the Interface Segregation Principle
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B peasibHOM XXU3HM

ISP MO>XHO pacCMaTpuBaTb Kak NPUHLINA €AMHOW 0TBETCTBEeHHOCTU (SRP) ana nHtepdencos. Ero
rnaBHas 3ajadya — NOMOYb CMNPOEKTUPOBATb UHTEPdENChl Tak, YHTOObl B HUX He BbI1I0 HMYero

ﬂMmHerO.anHuMHHOMOFaETBmeﬂﬂTbﬁoﬂeeBmeKMeaﬁCTpaKHMMl4HaX0ﬂMTbHGOHEBMﬂHHe
CBA3N MeXAy CYyUWHOCTAMN.

TpaTtbl U goxoabl B KoiHe

Mpuno>xxeHne KorH — 3TO NMPUIOXKEHWE ANt SKOHOMUK, By AyLInIA NpeeMHUK TsaXKesioBaTo U
njowiaaka Aas 3KCNeprMeHTOB.

B KoWiHe eCTb BO3MOXXHOCTb 3aMmncbiBaTb TPaThbl U A0X0Abl. Pa3paboTynky ncnosb3osanm ISP, 4To6bI
caenaTb paboTy C 3TUMK ABYMS CyLLHOCTSIMU 6onee ynobHoM.

CnepBa B MNPUIOXXeHUU BbININ TOSIBKO TPaTbl, MO3TOMY B UCTOPUM XPaHUIUCh TONIbKO 06beKThl TUMna
Spend .

interface Spend ({
amount: number
date: Timestamp

type: 'helpful' 'harmful' null

type History = Spend[]

Korpa B npunoxeHun gob6aBuncb A0X0A4bl, B UICTOPUMN CTaIM XPAaHUTLCA HE TONILKO TpaThl. Y TpaT 1
noxoaoB 6biin obume nos, No3ToMy 6b1J10 IOFMYHO BbIHECTU UX B 06LLMIA MHTEPENC Record , a

MHTepdENC TpaTbl PacLUMPUTb OT HEro:

type RecordTypes = 'spend' \ '"income'

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

// obuye moss omMcaHe B ofweM uHTepbeiice;
// ISP moMoraeT BHSBUTL CKPHTHE CBS3M MEXOY CYIHOCTSIMMU
// ¥ 3aBUCHMMOCTM B MX [NOBEIEHUU
interface Record {
amount: number
date: Timestamp
is: RecordTypes
// moms type 3mech yXxe Her,

// nJis HDOXOOOB OHO HE HYXHO

// wvHTepderc TpaTH pacuMpseT MHTepberc z3anmcu
interface Spend extends Record {

type: SpendTypes

TpaTbl U AOXOA4bl CTANN Peann3oBaThb 3TW MHTepdechl Tak, 4Tobbl 6a3oBas 3anmnchb onucbiBasa
obllee noBeaeHne, a TpaTa N AOX0M — TOJIbKO CreunduyHoe ans HuX:


http://www.fuckgrechka.ru/c0in/
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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 (hyHKLMOHANbHOCTb He Ay6MpyeTcs, HO KNacChl MPY 3TOM He 3aBUCAT OT METOLO0B, KOTOpble M
He HY>XHbI.

YBepoMmsieHua B 3apavyHUuKe

3afayHuK — 3TO CMCTEMa yrnpaB/ieHuns 3ajavyaMm 1 y4éta BpeMeHn paboThl.

Ona HaNOMUHAHUSA O MOAXOAALMX CPOKAX 3aadm B 3af4avyHMKe MCMOMb3YOTCS yBeAOMIEHNS.
YBegomneHus 6biBatoT pa3Hblx TUMNOB: push, SMS 1 no4yToBbLIE.

CornacHo ISP, obwue ons Bcex TUMOB NoJia 1 MeToAbl Pa3paboTymMKy XpaHAT B obLiemM nHTepgeiice

Message :

interface Message {
title: string
body: string

send(to: string[]): void

DeTanun e — OnncbIBalOT KOHKPETHO noj KaXkAablA TUMN yBe,D,OMJ'IEHVIVI:

interface SmsMessage extends Message {

smsService: SmsService


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

//

interface PushMessage extends Message {

pushService: PushService

//

interface EmailMessage extends Message {
emailService: EmailService

//

LLIaGs1oHbI NPOEKTUPOBAHUA U NPUEMBbI pehaKTOpUHra

CnepoBaTb NMPUHLUNY pa3fdeNieHns MHTepdgelrica NoMoratoT Takue WwabnoHbl MPOEKTUPOBAHUS Kak
ApanTep, a TakXXe NpUémbl BblAesIeHUs HTepdeica U MHOXXeCTBEHHOr0 Hac/le[0BaHNS.

ApanTtep

Apantep — wWabnoH NPOEKTMPOBaAHNS, KOTOPLI NO3BOSET 06beKTaM C HECOBMECTUMbIMUI
nHTepdencamn paboTaTb BMECTE.

C TOYKM 3peHus ISP 3ToT Wab/ioH NOMOraeT Aep>XaTb UHTEP(ENChl YACTLIMU U MOHSTHBIMUI, @ NMpK
HeobX0AMMOCTU COBMECTUTbL HECOBMECTMMbIE MOAYJIN Yepes cneumnanbHyo Npoconky (aganTep).

MpunoxxeHne KypcoBuK nokasbiBaeT Kypc fosiapa K pybnto. OHo 6epéT AaHHble KypCcoB C caiTa
LleHTpanbHoro 6aHka Poccun. LleHTpobaHK oTOaéT ux B popmaTe XML, a KypcoBuk paboTtaeT c JSON.

ApanTep NnoMoraeT «NOAPYXUTb» MOAYNN, KoTopble paboTatoT ¢ XML, n moaynu, kotopsle 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 => {
// ...xoueepTupyeM xml B json

return json

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

return course

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

1N

Tak>Xe afanTep NOMOraeT CARaBAATLCA CO «C/IOMaHHbIM» APl oT 6ekeHza n NnpeobpasoBaHMeEM

OOHUX CTPYKTYP AaHHbIX B Apyrue.
N3 MNHYCOB MOXXHO Ha3BaTb:

. pobasneHue ewé oaHon abcTpakumm B KOLOBYO 6asy NpPoekTa;
« NPV CO3OaHUN HOBOrO afanTepa HY>XHO HalTW BCe MecTa, rae TpebyeTcs ero Mcnosb3oBaThb.

BoipeneHue nurtepdemnca

BbiaeneHue nHtepdcenca — 3To I'IpVIéM, npn KOTOPOM OgUHaKOBble MeTOAbl U NOJIA BbIHOCAT B

OTAENbHbIN MHTepdencC.

B kayecTBe NprMMepa MOXXHO BEPHYTbCS K KoWHY 13 npowioro pasfena. IHTepgenc Record — 3TO

BblAeNIeHHbIN 06Wmnin MHTepdenc, KOTopbI BKAOYaeT B cebsa obLime ong TpaTbl M LOXO4a NONS.

BbloeneHne nHtepdgenca TeCHO CBA3aHO He ToNbKO C ISP, HO n ¢ LSP. Hanpumep, oHO ucrnonb3yeTcs
MpY NONCKE KOPHA KOMMOO3MLIMN U KaK BCMOMOraTe IbHbIN MHCTPYMEHT ANA BblAeNeHWs cynepkaacca.

MHoO)XecTBeHHOe HacJnieaoBaHue

MHO>XXeCTBEHHOE Hac/leloBaHNE UCMOMb3YeTCs, Hanpumep, 4Tobbl peann3oBaTh PYHKLNOHANbHOCTb
HECKOJIbKUX MHTepP(encoB:

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

B TypeScript Takoe HacnefoBaHVe peannsyeTcs Yepes MUKCUHbI.

[0 3TVX NOp B KHUre 4J1 NPOCTOThl MOBECTBOBAHMS Mbl MPOMYCKaNN CreunasbHyo hyHKLNIO
applyMixins , KOTOpas KOMMPYeT PYHKLMOHANIbHOCTb U3 POANTENBLCKMX K1ACCOB:

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))
})
})

YTob6bl MPUMEp C KNAaCcCOM Horse Bbiwe cpaboTan, HaM HEOBXOAMMO UCMOJIb30BaTh applyMixins

cnepyowmm obpasom:

applyMixins (Horse, [Animal, Transport])

Torpa MHOXXeCTBeHHOe HacsiefoBaHne 6y,D,ET paﬁOTaTb, KaK Mbl OXKUgaeM.

MaTepuansl K pasgeny
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« Apantep
« JIeKapcTBO OT CJIOMaHHOW 06paTHONW COBMECTUMOCTU
. Peanusauusa apantepa Ha TypeScript

« BblaeneHuve nHtepdenca
« Liskov Substitution Principle and the Composition Root

« MHOXecCTBeHHOe Hac/sieoBaHNe

« Mixins in TypeScript

AHTMnaTI'epH bl U 3aNaxXu

MpuHUMN pa3geneHus MHTep¢eMca KOHLENTYaJibHO MOXO0XX Ha ApUHLIKXN eaNHCTBEHHON
OTBETCTBEHHOCTU U pPeELlaeT CXoXune I'IpOGJ'IEMbI, TONIbKO OTHOCSsLWMecs K bonee BbICOKOMY YPOBHIO

abcTpakuumn.
[lBa caMbIX pacnpoCTPaHEHHbIX «3anaxa», HaMeKaLWmx, YTo HapyLleH ISP, — 3To rpsa3HbIi

MHTEpPMENC 1 «NyCcTan» peanmsauns.

MpA3HbIN MHTEepdhenc

Mpobnema rpa3Horo nHTepderica BO3HNUKAET, KOraa NHTepteinc cofaepXunT B cebe CINLWLKOM MHOro
MeTonoB 1 nonei. Kak n 6onbline monynm B SRP, rpsasHbi nHTepdeinc B ISP npuBoanT K nyioxomn

HYNTaeMoCTnN n ﬂ,OpOFOVI noanepxke.

PaccmoTpum npobnemy Ha npuMepe. LonycTUM, Y Hac eCTb KalbKyaaTop, KOTOpbI ymeeT
CKNaAblBaTb, BbIYUTATb, YMHOXaTb, AeNNTb 1 6paTbh KBaApPaTHbIE KOPHU.

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

sgrt (a: number): number

class BasicCalculator implements Calculator {
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Mpwn pacwmpeHnn PYHKLNOHANbHOCTN UHTEP(ENC MOXET CTaTb CANLWKOM B0oNbLINM:

interface Calculator {

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

sgrt (a: number) : number

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

cos (x: number) : number

tan(x: number): number

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

//

Knacc, peanusytowinin Takom nHTepgenc byneT HeonpasaaHHO 60/1bLLMM, N3-3@ HYEro CJIOXKHOCTb
MOHMMAHWA KoZla Pe3Ko BblpacTeT.

Kpome BbICOKOW CIOXKHOCTU rpa3Hble MHTepdencbl NPUBOAAT U eLlé K ogHOoM npobiiemMe, KOTOPYIO Mbl

yrnoMuHanu B pasfese c NpMMepamMm U3 naeasibHoro Mupa — nycToln peannsauun.

«MycTas» peanusauus

«[ycTas» peanusauuns nHTepdernca BO3HNKAET, KOraa NosBaseTcs MOo4y/lb, KOTOPOMY He HY>XXHbl BCe

MeTOoAbl U3 peasn3yeMoro nHtepgenca.

Monpobyem co3faTb apupMeTUYECKUN KaslbKynaTop. EMy He Hy>XXHbl TpUroHOMEeTpuYeckme pyHKLUN
1 norapuMsbl, HO U3-3a TOr0, 4TO OHW OMKMCaHbI B HTepdece, HaM NPUAETCS MOCTaBUTb 3aryLUKK
Ha 3TU MeTobl:

class ArithmeticCalculator implements Calculator {
// OYHKLUMOHAJILHOCTBL METOHOB, KOTOPHEIE HYXHE, ONMCHEHBAEM [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

// OCTaJIbHBHIE METOHE HEe HYXHEL;
// HO mHTepoderic Calculator Tpebyer ux peanmMsaumnu,

// TNPUXOOUTCS MNUCATh 3aTJIYIKN

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 }

1logl0 (x: number): number { return 0 }

//


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

ISP pewaeTt

ISP noMoraeT npoekTnpoBaTb NHTepgdenchl, n3beras npobnem Boie. Ha npuMepe KasnbKynatopa Mbl
6bl MOT I BbIAENINTb HECKOIbKO MHTEP(ENCOB C COOTBETCTBYIOLUMU 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

1ogl0 (x: number) : number

Torpa apudmMeTU4eckoMy KaJibKynsaTopy AOCTaTO4YHO 6biio Obl peann3oBaTh MHTepMENC
ArithmeticCalculator . boslee HABOPOUYEHHbIN NHXXEHEPHbI KalbKyNsTOp CMOr Bbl peann3oBaTh

HECKOJ/IbKO MHTepeicoB 0AHOBPEMEHHO C MOMOLLbI0O MHOXKECTBEHHOI0 HacaeA0BaHNUS.

MaTepuansbl K pasgeny

« Avoiding_ Interface Pollution with the ISP
« Rolelnterface, Martin Fowler
o MpuHLUMN pa3neneHus MHTepdenca

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

OrpaHu4YeHMa U NOABOAHbIE KAMHM

Kak 1 B cnyyae ¢ SRP, npobnemsbl ¢ pa3aeneHmeM NHTepencoB BO3HUKAIOT U3 TPYAHOCTENR
NMPOEKTUPOBAHNSA N NMPOrHO3MPOBAHNS.

Cnenoe cnepoBaHMe ONacHoO

Cnenoe cnegoBaHue ISP rpo3nT apobneHnto BoobLe Bcex NHTepheicoB Ha aTOMapHble C 04HUM
METOLOM WS MOJIEM. DTO NMOXOXKE Ha aTOMapHbIN CSS, Korfa KaXx[10e CBOMCTBO OMUCLIBAETCSH
0oTAE/IbHbIM KJIaCCoM.


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

Ho cyTb NpuHuMna He B TOM, 4TObbl pa3fapobuTb NHTepdEenchl, @ B TOM, 4TOObI BbIAENUTb
MWHUMaJIbHO HEOBX0AMMOE KO/IMYECTBO METOA0B, YTODLI peannsytloLine ero Moayan He 3aB1UCesnn 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 moryt
CTOJIKHYTbCSl C CUTyaumnen, korga He 6yaeT 04eBMAHO, B KAKON MOMEHT MHTepdenc BCé ewé
nogyumHsaeTcs ISP, a B Kakol — y>Xe HeT.

KoHcpnukThl ponen n nepapxmiu

NHTepdencbl MOXXHO YCNOBHO NOAENINTb Ha ROAU: TWUM, NOBeAeHMNe, oXnaaHe (HanpumMep B
KOHTpaKTe) n ap.

Nepapxus ponen MoxeT KOHDINKTOBATb C MepapXmer CyLLIHOCTEN 1 Mody e, KoTopble peannsyoT
MHTepgenchl. 3To AenaeT CTPYKTYPY CUCTEMbl CJIOXKHOI A8 NOHUMaHUS U MOXKET BBOAUThL B
3abny>xaeHne npu 4TeHUn Koaa.

MaTepuansbl K paspeny

« ATOoMapHbIh CSS
« The 6 roles of the interface
« KOHTpakKTHOEe nMporpamMMupoBaHue

« Goodbye, Object Oriented Programming



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 conep>XaT YTUANTAPHY0 PYHKLMOHANbHOCTbL: obpalleHune K 6a3e AaHHbIX,
3anpockl K cepsepy, peHaepyHr DOM-351eMeHTOB Ha CTpaHuue.

BbICOKOYPOBHEBLIE COAEPXKAT CI0XKHYI0, 6osiee abcTpakTHyt0 613Hec-nornky. OHM LOCTaTO4YHO
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 nHeBepcuun 3asucumocten (Dependency Inversion Principle, DIP) npegnonaraeT, 4To:

« BbiCOKOYypOBHEBbLIE MOAYN HE AOMXKHbLI 3aBMCETb OT HU3KOYPOBHEBLIX; 06a TUNa 40J/1KHbI
3aBuCeTb OT abCcTpakuni.
« ABCTpaKkuuuM He JOJDKHbI 3aBUCETb OT AeTasleil, AeTaNu AO/KHbI 3aBUCETb OT abcTpakuunii.

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

Korga moaynm XECTKO 3aLenieHbl, OHN CINLWKOM MHOMO 3HAOT APYr O ApYyre N He PYHKLUNOHUPYIOT
Mo OTAE/IbHOCTU. B Takoli CUTyaunmn n3MeHeHus B ogHoM BynyT TpeboBaTb N3MEHEHU B OPYrux —
4TO HapywaeT OCP.

3auenJsieHue m CBA3HOCTb

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

3alenseHve — cTerneHb B3aMM03aBUCMMOCTH Pa3HbIX Monyneﬁ. YeM BbllLe 3aLenneHne, Tem bonee
XpyI'IKOVI noJsly4aeTcsa cuctemMa, N TeM CJioXKHee BHOCUTb M3MEeHeHU4.

CBA3HOCTb — CTeneHb, B KOTOPOW 3afa4M HEKOTOPOro MOLY s, CBSi3aHbl APYr C APYroM. YeMm Bbille
CBSI3HOCTb, TEM CTPOXKE MOAY/IM cieytoT SRP, TeM Bblle CHOKYCMPOBAH MOAYJIb HA KOHKPETHO
3ajave.

Ab6cTpakuum

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

B npumepe c perysiaTopoM TemnepaTypbl Ha CXeMe HUXe CTPYKTypa cucTeMsl HapyLiaeT DIP.

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

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

Mopnynsm Tenepb He 06s3aTesIbHO paboTaTb C KOHKPETHLIMU MOAYIIMU, OHU MOTYT 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 MpaBWJia N orpaHny4eHna onsa 3aBUCMMOCTU OQHUX Mo,uyne|7| OoT Apyrunx;
« CHW)XaeT 3auenieHne moaynen;

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

MaTepuansl K pasgeny

« [pUHUKWN HBEPCUWN 3aBUCUMOCTEN, Bukuneans

o [MpuHUMN UHBEPCUN 3aBUCUMOCTEN, AnekcaHap bblHAO
« MpuHumn nHBepcuun 3aBucrumocTten, MakeDev

. 3auenseHme Moayaen

« CBS3HOCTb MoAyJiew

« General Responsibility Assignment Software Patterns, GRASP

« Inversion of Control Containers and the Dependency Injection pattern

« [pumMep C TepMOpREryaaTopoMm

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

MWHNMaJIbHO, a CBA3HOCTb — MaKCWUMaJlbHa.

AyTeHTuduKauma nosib3oBaTesien

PaccMOTpuM B KayecTBe NnpuMmepa MoAyJ/lb ayTEHTUDUKALUN NoJib30BaTenNe.

class MySglConnection {/*...*/}

class Auth {

connection: MySglConnection

constructor (connection: MySglConnection) {

this.connection = connection

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

B npvMepe Bbile MOAY/b Auth — BbICOKOYPOBHEBLINA, @ MySglConnection — HW3KOYPOBHEBBIN.

Mpumep HapywaeT DIP, nOTOMY 4TO Auth 3aBUCUT HamMpsMylo 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 . [o-xopoluemy,

Auth He O0JI)KeH HM4Yero 3HaTb 0 6a3e JaHHbIX, KOTOPYIO Mbl UCMOJIb3yeM. EMy OCTaTO4YHO 3HaThb,

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 KOHKDETHOI7I 6a3bl OaHHbIX, 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

.*/}

MCHpaBHEHHHM BapuaHT aBTOMaTU4Ye€CKWN yA0OBNEeTBOPAET 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 nsmeHeHun 6a3bl

HaM He NPUAETCHA 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 MHBepcUo KoHTRoas (Inversion of Control, 10C) N MUHBEKLIUIO 3aBUCUMOCTEN

(Dependency Injection, DI).

DIP, DI u TecTupoBaHue



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

MucaTtb TecTbl 6e3 DIP BO3MOXHO, HO crnenys NpUHUMNY 3TO AenaTh npouwe. Ecnm moayib 3aBUCUT OT
aﬁCTpaKLI,VIVI, TO ero 3aBMCMMOCTb Jierye NnoaMeHNTb PENKOBLIM 0O LEKTOM.

BepHEMCcSA K NpuMepy C ayTeHTUdpUKauuein. 0aa Toro, 4Tobbl MPOTECTUPOBATL peannsaumnto, Kotopas
He cnepyeT DIP, HaMm NpuAETCS Co34aThb 3K3EeMMNsAp Kjlacca 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)
})
})

MpobsieMa — B NPON3BOANTENBHOCTU. XOPOLLNIA MOLYJIbHbIA TECT A0JDKEH ObiTb BbICTPLIM, @

co3faBaTb dK3eMMasap HacToswero o6bekTa Ha KaXkabll TeCT — pecypco3aTpaTHO.

Kpome Toro, B NJ0X0l peannsaumm KnacC MySqglConnection CaM MOXET 3aBUCETb OT APYrUX

MOD,yﬂeVI, 3K3eMMJIApbl KOTOPbIX TOXe 6y£l,yT co3paBaTbCA. BCé 3TO cunbHO TOPMO3UT TeCThl.

Tenepb nonpobyem NpoTecTMpoBaThL peasn3aunto, kotopas cneayet DIP:

class DbMock implements DataBaseConnection {
connect (host: string, user: string, password: string): void {
// 3mech meméBHe Olepauny—3arJIyUWKyA,

// mnomkjouaThbcsa K Gas3e COBCeM He o0s3aTejIbHO

// ...peammsBauusa TOJbBKO TEX METONOB,

// KOTOpEE NoHamoBsTCcs 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 MHTePdEeNC DataBaseConnection . Mbl MOXKEM CNPOEKTUPOBATbL €ro

MaKCMMaibHO NPOCTbIM N NErKUM, 3To ycKopuT paboTy TecTa.

MHBepcusa KoOHTpoONA

DI — 370 YaCTHbIA Ciydalt MHBERCUN KOHTPOAS. Mpy 3TOM NOAX0e KOHTPOJIb 3a BbIMOJIHEHVEM
nporpaMMbl 0TAAETCSH (PEMBOPKY, KOTOPbIA 3HAET, B KAKO MOMEHT U KaKylo (PYHKLINIO Hago

BbI3BaThb. Llenb loC — caenaTtb cuctemy paclumpsaemMon.

Inversify npeanaraet peweHune ans loC Ha TypeScript. Inversify npenocTtasnseTt APl onsa co3gaHus
KOHTEMNHEePOB C YKa3saHMeM 3aBMCUMOCTEN, KOTOPble MOTOM MOACTaBATCA aBTOMaTUYECKU.

MaTepuansl K pasgeny

. Dependency Injection
« Inversion of Control

« What's the difference between faking, mocking, and stubbing?
« Mock Objects, Design and DIP
« Mpumep pa3paboTku KpecTnkoB-HoankoB no TDD

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

« Dependency Inversion with Inversify.io

LLIa6n10oHbI NPOEKTUPOBAHUSA U NMPUEMBbI pedaKTOpUHra

CnepnoBaTb NPUHLMMNY UHBEPCUN 3aBUCUMOCTEN MOMOTatoT MHBEKLNA 3aBUCMMOCTeN, HabngaTens n
WwabfoHHbIN MeTOoA.

MHBbekuna 3aBUCMMOCTEN

BHeapATb 3aBUCMMOCTM MOXXHO TpeMsa cnocobaMn: Yepes KOHCTPYKTOP, Yepes CeTTepbl 1
NHTepdEencHo.

NHbekuusa yepes KOHCTPYKTOP

CaMmblii MPOCTON BUL NHBEKL MM — Yepe3 KOHCTPYKTOP. MNpu co3haHnm Klacca B KOHCTPYKTOPE Mbl
nepeyncriseM Bce 3aBMCMMOCTU, KOTOpble TPebYTCS A1 CO34aHUsA dK3eMnspa.

class Building {
floor: Floor
ceiling: Ceiling

wall: Wall

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

this.wall = wall

Ecnv 3aBMCMMOCTEN MHOIO, MepeyncieHne nx BCeX B KOHCTPYKTOPE MOXET CTaTb npobaemoin. 3Ty
npobneMy 4acTMYHO pellaeT NHbEKLMA Yepes ceTTep.


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

NHbekuusa yepes cerrep

Mpu TakoM BHeAPEHUN KaXKAas 3aBUCUMOCTb YKa3blBAaeTCs B M0J1e, KOTOPOE MOXXHO U3MEHUTb Yepes
set . Torga BHYTPU PYHKUNM Builder BHa4vane Mbl CO30aéM 06bEKT house , @ 3aTeEM

yCTaHaB/MBaeM 3aBUCUMOCTU KaK 3Ha4YeHNA Onda nonen.

class Building {
public floor: Floor
public ceiling: Ceiling

public wall: Wall

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

function Builder () : Building {
const house = new Building()
house.ceiling = new Ceiling()
house.floor = new Floor ()
house.wall = new Wall ()

return house

I'Ipo6nema 3TOro nogxona B TOM, 4TO NOJIA C 3aBUCUMOCTAMU CTAaHOBATCA public , 4TO He BCerga

npnemsiemMo.

UHBbekuua c noMmoLbio uHTepdenca

Moaxon NoxoxX Ha npeablayLinii, TOSIbKO B HEM NCMOJb3YIOTCA HE CeTTEpPbI, @ 0TAEe/IbHblE MEeTOAbI-
WNHXXEKTopbl. X Mbl OnNucbiBaeM B MHTepdelice BuildingDependencies , KOTOPbI/ peasnM3yeT Knacc
Building . BHYTpM (pyHKUUN Builder Mbl Bbi3bIBAEM UHXXEKTOPbLI, NepefiaBasi Kak apryMmeHT

HY>KHY0 3aBUCUMOCTb.

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

injectCeiling(dep: Ceiling): void

class Building implements BuildingDependencies {
floor: Floor
ceiling: Ceiling

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

this.ceiling = ceiling

injectFloor (floor: Floor) {

this.floor = floor



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

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

return house

HaGnwopartensb

Habnonatens — wabnoH, KOTOPLIA CO30aET MEXaHU3M NOAMUCKU, KOF4a HEKOTOPbIe CYLLHOCTM
MOryT pearnpoBaTb Ha NoBeAeHne APYrux.

HabnonaTtenb nHBepTUPYET KOHTPOJIb 3@ BbINOJHEHMEM NPOrpaMMbl CXOXNM 06pa3om, Kak 3TO
nenatoT 06paboTumkm cobbiTuim B GUI. O6paboTynkun cobbITHiA BbI3bIBAOTCSA B MOMEHT
NoJsIb30BaTE/IbCKOr0 COOLITUA BBOAA: LLETHOK MbILLMW, Ha)KaTue KaaBuwmn; Habnogatens — pearnpyer
Ha U3MeHeHMne cocToAHNA Habnogaemoro obbekTa.

B npumepe n3 pasnena o6 OCP knacc SoftwareEngineerApplicant CAeAWT 3@ NOSABAEHWEM HOBOW

BaKaHCMM Yy HrAgency . MeTo4 update pellaeT, Kak o6paboTaTb U3MEHEHUe COCTOAHNUS.

B3anmogencTBme KNaccoB SoftwareEngineerApplicant W HrAgency <CTaHOBUTCS HRPENMBOPKOM>»,

KOTOprIZ cneanT 3a USMeHEHNUAMU N Bbi3blBae€T HY>XHble MeTOoAbl.

LLIaGfioOHHbLIK MeTOon,

LLIabNOHHbI MeToA — 3TO WaboH, KOTOprI?I onpenensdeT CKeENeT aJropuTMa, a HEKOTOPLIE Warum

0aéT peannsoBbIBaThb NoAKaaccaM. Tak NOAKAACChl MOryT nepeonpenensaTb 4YacTu airopnuTtMa, He
MeHsa obLen CTPYKTYpbI.

B npumepe Huxe WabsIoOHHbIN MeToA, brewBeverage 3afaéT KapKac aaropuntma npuroToBsieHnA

HannTKa.

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

// ©Gas0BHE onepauuy MMEOT peayins3aluio
public turnOn(): void {

this.on = true


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

// cneumdpmuHble 0JIS KaXOOT'O MOAKJIACCa Ollepalumn

// 6ynyT mepeonpemefiaiTbCsa IOTOMKaMMU

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

// XYKM NPenoCTaBJIsAT INONOJIHUTEJIbHEE TOUKM PacCUMpEeHMUS
// B HEKOTOPHX KPUTUUECKUX MECTax ajilOPUTMa;

// ux nepeomnpenenaTb He o6sa3aTeJIBHO,

// Tak Kak ecTb MNycCcTas peanms3auus [0 YMOJIYaHMIO

public hook(): void ({}

KOoHKpeTHble Knacchl peanunsytoT abcTpakTHble MeToAbl 6a30Boro. OHM TakXXe MoryT
nepeonpenennTb N HEKOTOPbIE METOAbI MO YMOHaHMo. Kak nNpaBunsio, KOHKpPeTHbIe NepeonpeaensoT
TOJIbKO 4acTb (hYHKLMOHANBHOCTMW.

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 MOAeNv Hac/ieloBaHUS MOTOMKM Bbi3biBAlOT MeTobl 6a30BOro Knacca. 34eCh Xe
HaobopPOT — MeTOoAbl, Ppeann3oBaHHble B KOHKPETHbIX K/laccax, Bbi3biBaloTCs B 6a30B0M Yepes
Wab/IoOHHbIN MeTOoaq,.

MpenMyLLecTBO Takoro NoAxoAa B MOBTOPHOM UCMOJIb30BaHMUM afropnuTMa C pasinyHbIMm
Bapuaumnsmm, OnacHocTh WabnoHa — B CyyYaiHOM HapyLlieHun LSP npu n3amMeHeHun
(PYHKLMOHANBHOCTU Noakiacca.

MaTepuansl K pasgeny

. Habnwpatenb

« Peanusauwuna Habnwnatensa Ha TypeScript

o LLlabnoHHbLI MeTon,

« Peanusauwna wabnoHHoOro metona Ha TypeScript
« WHbekuums 3aBuUcMMocTel



https://www.sitepoint.com/three-design-patterns-that-use-inversion-of-control/
https://refactoring.guru/ru/design-patterns/observer
https://github.com/torokmark/design_patterns_in_typescript/blob/master/observer/observer.ts
https://refactoring.guru/ru/design-patterns/template-method
https://github.com/torokmark/design_patterns_in_typescript/blob/master/template_method/templateMethod.ts
https://en.wikipedia.org/wiki/Dependency_injection

« Three Design Patterns That Use IoC

« Dependency Injection and its variations
. BHenpeHue 3aBucumocTen ¢ TypeScript Ha NpakTuke

AHTMnaTI'epH bl U 3aNaxXu

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

KoHTpon-cdpuk

KoHTpoJI-hprK — 3TO 3anax, Npy KOTOPOM 3aBUCMMOCTU SIBHO CO3[al0TCA B KOHCTPYKTOpE C
NMOMOLLUBK new .

class Auth {
// obpaTuTe BHMMaHME Ha OTCYTCTBME apI'yYMEHTOB Yy KOHCTPYKTOpa
// ¥ KJoOUYeBOE CJIOBO NewW BHYTPU
constructor () {

this.connection = new MySglConnection ()

Knacc Auth CTaHOBUTCS )XXECTKO 3aLensieHHbIM C MySglConnection , TO €CTb HE MOXET paﬁOTaTb

6e3 Hero. 210 HapywaeT OCP, LSP n ISP.
Tak>ke 4T0bbl NPOTECTUPOBaTb TAaKOW Kaacc, NpMAaéTcsa caenaTb r/106a/bHbIvi MOK ONS

MySglConnection . 9TO PECYpPCO3aTPaATHO 1 3acopsieT raobasibHyto 061acTb BUAUMOCTH.

JlokaTop cnyx6

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

Mbl Ha3blBaem ero aHTNUNATTEPHOM C OFOBOpKOIZ, HTO eCTb CUTYaLlunK, Koraa oH Hy>XeH — HarnpumMmep,

npu paboTe ¢ neracu. Ho Npun co3gaHnMmM HOBOWM CUCTEMbI JlyyLle UCnosib3oBaTtb DI.

CaMbllh rNaBHbIN MWUHYC 3TOrlro wabnoHa B TOM, 4TO OH HapywaeT MHKancyndaLuno, CKpbiBas
3aBNCUMOCTMN.

MoHATbL KOO M NpeAyrafaTh ero nosefeHne CTaHOBUTCA TPYAHO — Beb, 4TObbI Y3HaTb BCe
3aBUCUMOCTU Heobxoammo M3Yy4nTb NCXOOHUKU. IDE y)XKe He CMOoXXeT noAcKasaTb, Kakue
3aBUCUMOCTU HeobxoanMbl A1a CO3OaHUS Kacca.

Mpwu ncnonb3oaHun DI Takol NpobsieMbl HET — Yy HaC NPOCTO He MOJIYYUTCA CO34aTh IK3EeMMNAsAp
KJlacca,He nepefiaB Bce He0OXOAUMbIE 3aBUCMMOCTM.

MaTepuansbl K paspeny

. Dependency Injection: aHTUNATTERHbI
« JlokaTop cayx6

« Is Service Locator an Antipattern?

« Service Locator is an Antipattern, Mark Seemann



https://www.sitepoint.com/three-design-patterns-that-use-inversion-of-control/
https://medium.com/@sawomirkowalski/design-patterns-dependency-injection-and-its-variations-16007d0fa367
https://bespoyasov.ru/blog/di-ts-in-practice/
https://habr.com/ru/post/166287/
https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%BA%D0%B0%D1%82%D0%BE%D1%80_%D1%81%D0%BB%D1%83%D0%B6%D0%B1
https://stackoverflow.com/questions/22795459/is-servicelocator-an-anti-pattern
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%BA%D0%B0%D0%BF%D1%81%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://stackoverflow.com/questions/22795459/is-servicelocator-an-anti-pattern
https://habr.com/ru/post/166287/
https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%BA%D0%B0%D1%82%D0%BE%D1%80_%D1%81%D0%BB%D1%83%D0%B6%D0%B1
https://stackoverflow.com/questions/22795459/is-servicelocator-an-anti-pattern
https://blog.ploeh.dk/2010/02/03/ServiceLocatorisanAnti-Pattern/

OrpaHu4YeHMa U NOABOAHbIE KAMHM

MpuHUMN nNHBEPCUN 3aBUCUMOCTEN MOXKET npuBOONTb K CUTYaUMaM, KOrga NnoToOK ynpaBneHUA
nporpamMmmsbl 3agaH HEABHO, a gdBHOE — Jy4lle HEABHOIO.

HerpamoTHOe ucnosnb3oBaHue

Mpu HerpamMoTHOM W 6ECKOHTp0J'IbHOM ncnonb3oBaHMM NMpunHUMna n |OC-KOHTeVIHepOB B 4YaCTHOCTW
NIorvka B3auMoaencTBMS KOMNOHEHTOB MOXET 0Ka3aTbCA Ppa3Ma3aHHOW No Pa3HbIM HacCTAaM

npunoXXeHunsa. 2T0 MeLwaeT BOCNPUATUIO NPOrpamMmmbl, CHUXXaeT TeECTUPYEMOCTb U yBeIN4HMBaeT
CTOMMOCTb BHECEHUSA U3MEHEHUN.

Kpome Toro, He BCe 3aBUCMMOCTM CTOST TOr0, 4TOObl X MHBEPTUPROBaTb. OTANYUTL Takme oT
oCTasibHbIX BbiBaeT TPYLAHO U3-3a, HAaNpPUMep, cneundukn npegmMmeTHol obnacTu.

Mpo6nemsbl c BHegpeHueM 3aBUCUMOCTEN

C NHBbEKLMEN 3aBUCUMOCTEN TOXKe MOrYT BO3HUKATh Npobiembl.

Mpy MHBEKLMMN Yepe3 KOHCTPYKTOP 60JbLLOE KOJIMYECTBO 3aBUCMOCTEN CUBHO yBENYMBAET
KOHCTPYKTOP. A Mpu HErPaMOTHOM UCMOJIb30BaHKUM DI MOryT NOSIBUTHLCA LUKJIMYECKUE 3aBUCMMOCTM.

B oboux cnyyvasax CTOUT NOCMOTpeTb B CTOPOHY SRP. Ckopee BCero, Kiacc AenaeT CANLWLKOM MHOro, 1
ero Hapo pasbusaTb Ha bonee menkue.

MaTepuansl K pasgeny

o [I3eH MnToHa
o MpuHUMN NHBERPCUN 3aBUCUMOCTEN

« Pazbupaemcs c SOLID: IHBepcus 3aBUCUMOCTEN

. Dependency Injection and its variations
« Dependency Hell



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

3akn4yeHue

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

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

. nonacTaHoBkW Bapbapbl JIMCKOB;
« pazfeneHuns nHTepdenca;

e NHBEPCUM 3aBUCUMOCTEMN.

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 kKoo, P. MapTuH

« Yncrtasa apxutekTtypa, P. MapTuH

o YnTaembin koa, . bo3gen, T. Payyep

« PechakTopuHr, M. ®aynep

« DhchekTmBHadA paboTta ¢ neracu. M. dusepc
« B nownckax TpeboBaHuin, . 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

o 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



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

. Teopus pelieHns nobpetatenbCcknx 3agay
« Mpumep pa3paboTku «KpecTukoB-HOINKOB» No TDD

KoHuenuum m MHCTPYMEHTbI NPOEeKTUPOBaHUA
Halwnm MHCTPYMEHTbI 1 METOLO0N0r MU MOLENMPOBaAHUS N MPOEKTUPOBAHNA CUCTEM:
o YHUDULMPOBAHHLIN A3blK MoaenmpoBaHusa, UML

« narpamMmmbl NOTOKOB AaHHbLIX, DFD
« Entity-relationship monenb

« MeTopnonorusa moneanposaHus, IDEF
. Pa3paboTka Yyepe3 TecTupoBaHue, TDD

06 aBTOpax
3Ty KHMXKKY Hanucanu:

« Cawa becnosicoB — pa3paboTymk B 0+X, coaBTop TsaxesnoBaTo, ObIBLINI NpenofaBaTesb B
HeTonorum

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

...N1 KOHTPNOLIOTOPLI MPOEKTa ¥

NMoMo4yb HaM

Mbl 6yaem pagbl, €C/iv Bbl:

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

« 3ajoHaTuUTe aBTOpaM Ha [laTpeoHe.


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/open-tech-authors/solid/graphs/contributors
https://github.com/open-tech-authors/solid
https://www.patreon.com/open_tech_authors

