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[Mpenncnosue

OjHa 13 MPOIUCHBIX UCTUH TJIACKT, YTO B TIPOIlecce Pa3paboTKHU TPOrPaMM YBeJIu-
qrBaeTCst 00bEM KOJla M U3MEHSIIOTCST TpebOBaHUs K co3iaBaeMoll cucteme. Kpome
TOTO, MPAKTHYECKH BO BCEX CIYUATX BO3MOKHOCTD COMIPOBOKICHISI KOJIA B TEUCHIE
BCEro CPOKa €ro CyIecTBOBaHus GoJiee BasKHA, 4eM ero ONTUMU3ATIHSL.

B cpaBHEHUU € APYTUMU TEXHOJOTHSIMU TPOTPAMMHUPOBAHUS TPEUMYIIIECTBO
00 BEKTHO-OPUEHTHPOBAHHOTO TIPOEKTHPOBAHNST 3aKTI0YAETCST B YITPOIIEHUH COTIPO-
BOXK/IEHUS U PA3BUTHs KoJia. HO Kak HOBUUKHU-ITPOrPAMMUCTBI MOTYT Y3HATD BCE ATH
cekperhr? Beb MHOTHE HUKOT/IA He 00yUYaINCh HATUCAHUIO BBICOKOKAYECTBEHHOTO
06 BEKTHO-OPUEHTHPOBAHHOTO KO/Ia, 2 COOMPATH HH(MOPMAIHIO TT0 KPYTHIIAM, OCBaH-
Bas OIBIT KOJUJIET M Yepliasi 3HaHus u3 ycrapesumx Kaur u Murepuera. Eciu paske
OHU M3yl OCHOBBI 00hEKTHO-OPUEHTHPOBAHHOTO ITPOTPAMMHUPOBAHMUS B yUeOHBIX
3aBeJICHISIX, TO SIBHO C HCTTOJIb30BAHMEM TAKUX SI3BIKOB, Kak Java nau C++. (Besyn-
yrkoB 0Oyuasu Ha Smalltalk!)

B kuure «Ruby. O0beKTHO-OpHEHTHPOBAHHOE TPOEKTUPOBAHNEY PACCMATPHIBA-
I0TCST OCHOBBI OOBEKTHO-OPUEHTHPOBAHHOTO MPOEKTUPOBAHMUSI C UCTIOIB30BAHUEM
s3bika Ruby, a 910 3HAUMT, 4TO OHA TOTOBA BECTU HOBUYKOB B IIPOrPAMMUPOBAHUY
Ha Ruby u Rails x Bepumram MmacteperBa (TO €CTh K MOJTYYEHUIO CTATyCa HACTOSIIINX
MIPOTPAMMHUCTOR).

Ruby, xax u Smalltalk, asrgerca monnoneHnbM 00bEKTHO-OPUEHTUPOBAHHBIM
SI3BIKOM. B HeM Bce, Jaske ajieMeHTapHbIEe KOHCTPYKIINHU JaHHBIX (TaKue KaK CTPOKH
U YKCJTa), TPEJICTABICHO B BU/Ie OOBEKTOB C Ope/eJIeHHbIM TToBeieHneM. [Tpn Ha-
ncanuy npuioxenuii Ha Ruby Bbl iporpaMmupyere cBou coOCTBEHHbBIE OOBEKTHI,
B KayK/IOM 13 KOTOPBIX HHKATICYJIUPYETCS HEKOE COCTOSTHUE U OTIPEIEISIETCSI TTOBEJIE-
rve. Ecii y Bac etrie HeT ombITa 06 heKTHO-OPUEHTHPOBAHHOTO IPOTPAMMHUPOBAHII,
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TO Cpasy He IMOJIYYUTCs IPUCTYINUTh K paboTe. DTa KHUTA IIPOBEIET BaC 110 BCEMY
IIyTH — OT OCHOBHBIX BOIIPOCOB O TOM, YTO HY’KHO IIOMEIIATh B KJIacc, 0a30BbIX 110~
HATHH (TaKUX Kak TPUHIIKAI eIUHCTBEHHOM 00S3aHHOCTH) U BIOOPA BO3MOKHBIX
KOMITPOMHCCOB MEK/Iy HacJeJ0BaHMEM U KOMIIO3UIIUEN 10 BOIIPOCOB O MOPSIIKE
TeCTUPOBAHUSA OOBEKTOB B YCJIOBUIX MX N30SI
Ho syuruee, uto ecth B KHUTE, — 9T0 MHeHEe camoii Connu. Y Hee GoraTeidmmit
OIIBIT, 51 CYUTAIO, UTO OHA IIPOJIEJIaa IPAHANO3HYIO PabOTY, U3JI0KUB CBOE HOHUMAHUe
BOIIPOCA B MMCbMEHHOM BH/I€. S C y/I0BOJIbCTBUEM ITPUBETCTBYIO €€ B KAUECTBE HOBO-
0 aBTOPA CEPUU KHUT It IpodeccronaioB Ruby.
O6u Depuandec (Obie Fernandez),
penaxrop Professional Ruby Series,
usnaresnberBo Addison-Wesley



BBeneHune
OT Hay4HbIX PeaakTopoB

Mol crapajauch BJOKUTH B paboTy Hajl KHUTOIl BCe CBOU CHJIBL, M XOTEJIO0CH Obl, YTOOBI
OHa OKa3aJIach BaM 10J1e3HOi. U, Kak Gbl TO Hit OBLIO, OT TIPOIIECCA CO3MAHMST KHUTH
MBI TIOJTYYUIIN GOJBIITOE YIOBOTBCTBHE.

OcobeHHO TI0BE3JI0 TEM M3 HAC, KTO paboTasl HaJl HalMCaHueM (hparMeHTOB TIPO-
rpamm. Idta pabora ObLTa 0COOEHHO HHTEPECHOMU, TOCKOJIBKY JIJISI IOCTKEHUST Ha-
MEUEHHBIX T[eJIel HaM MTPUXOANIOCH IPOSIBIISITh HEIOKUHHbBIE TBOPYECKHE CTTOCO6-
Hoctr. Hac pajioBast He TOJIBKO caM TIPOIIECC HATIMCAHUS KO/IA, HO M OCO3HAHKE €ro
BOCTpeGOBAHHOCTU. MBI JleTau HeYTO 3HAYNMOe. MbI TTOHUMAJIH, 9TO CO3/1aeM
MPOTPAMMBI, COOTBETCTBYIOTIIE PEATHSIM CETOAHATIHIX JHEH, U TI0 TTPABY TOPANMCST
CBOMMU JIOCTUKEHUAMU.

Takue YYBCTBa 3HAKOMBI BCEM TIPOTrpaMMHUCTaM — KaK BOCTOPKEHHBIM HOBUYKaM,
TaK M OTMBITHBIM CIEIMATNCTAM — HE3aBHCHMO OT TOTO, HaJl YeM OHU paboTaroT: Ha/l
JIETKUM HOBBIM UHTEPHET-IIPUJIOKEHUEM WUJIN Ha/l KPYITHBIM ITPOEKTOM. MBI rOTOBBI
TPYIUTHCS He MoKagas pyk. Ham xouercst, uTo6b! Hatra paboTa OGbliia BocTpeGoBaH-
HOIL. A ellle HAM HY’KHO, 9TOOBI caM MPOTIECC JOCTABIISLT YIOBOJIbCTBIE. [ToaTOMY
ocoboe 6eCIOKOIICTBO BBI3BIBAIOT HEYIauu 1pu paspaboTke nporpamm. Huskokave-
CTBEHHbBIC TTPOTPAMMbI MEITalOT JOCTUKEHUIO HaMe4YeHHOU mean n He TIPUHOCAT
pazocTy oT paboThr. To, 4TO paHbIIe YAABATOCH BBITIOJHUTH OBICTPO, TEMIEPH AETAET-
cs MezieHHo. Tam, rjie paHblie [apuao CIIOKONCTBIE, Terepbh BOSHUKAET Pa3ouapo-
BaHue.

ITO pazoyapoBaHme — CJAEACTBUE CIUIIKOM GOTBITIX 3aTPaT Ha JTOCTIZKEHNE pe-
3yJIbTaTOB. Ham «BHyTpeHHI/Iﬁ CYHETUYMK» ITOCTOSAHHO TUKAET: Mbl BCETr/la CpaBHNBAaEM
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06BEM TIOJTYYEHHBIX PE3YIBTATOB ¢ 06hEMOM 3aTpadeHHbIX cuil. Kora Tpymosarpa-
TBI MPEBBIMIAIOT IIEHHOCTb PabOThI, KAKETCS, YTO HATIPACHO MPUJIOKEHO CTOIBKO
yeusmil. Ecin mporpamMmmupoBanye TPUHOCHUT YIOBJIETBOPEHNE, 3HAUUT, Y HAC €CTh
BO3MOKHOCTH OBITH MMOJIe3HBIMU. KOr/ia ske OHO B TATOCTD, 9TO CUTHAJL, YTO MBI YTO-TO
JieJlaeM He Tak.

KHwura mocssiiena mpoeKTHPOBAHIIO 0GBEKTHO-OPHEHTUPOBAHHBIX TIPOTPAMM.
IT0 He yueOHUK, a paccKa3 MPOrPaAMMHUCTA O TOM, KaK CJIEAYET CO3aBaTh IPOTPAMM-
HbIiT Ko/ KHura HayuuT Bac, Kak CKOMIIOHOBATh MTPOrpaMMHOE obecTiedeHue, YTo0b!
€ro BBICOKAs MPOAYKTUBHOCTD He CHUXKAJIACh HU Yepe3 Mecsll, HU yepes rol. B neit
MIOKa3aHO, KaK CO3/IAI0TCS MPUJIOKEHUS, KOTOPBIE MOTYT IOJIb30BaThCS YCIIEXOM
CEroJHs W aIalITUPOBAThCA K TpeGoBaHUAM GyIyiero. To Mo3BOJIUT BaM HoJiee
addexTuBHO PaboTaTh U COKPATUTH 3aTPATHI HA COMPOBOKACHUE MTPUIOKEHIUIT Ha
MPOTSPKEHUHN BCETO MX KU3HEHHOTO 1IHKJIA.

ABTOp pacCcUMTBIBAET Ha BAlLy TOTOBHOCTD TPYAUTHCA U ITPEIOCTABJISIET BaM /LISt
HTOTO HEOOXOIMMBIN MHCTPYMeHTapHil. KHUTa MMeeT 4uCTo PaKTHYECKYIO HATIPAB-
JIEHHOCTD U TIO CYTH SIBJISIETCS TOCOOKMEM, B KOTOPOM PAaCCKa3bIBACTCS, KaK THCATH
KOJL JIETKO U C Y/IOBOJIbCTBUEM.

Komy aTa KHura
Oynert nonesHa

[Ipeznonaraerest, YTO YUTATEN UMEIOT XOTsI Obl HAYaIbHbIH OIBIT CO3MaHMsT 00b-
€KTHO-OPUEHTUPOBAHHBIX POTPaMM. [1pU 9TOM HEBasKHO, CYMTAETE JIU BbI CBOIT OIIBIT
VCTIENTHBIM, TJIABHOE, YTOOBI ¥ Bac GbITa MpakTUka paboTh ¢ KaKUM-T160 00HEKTHO-
OPMEHTHPOBAHHBIM SI3bIKOM. B ruaBe 1 maercst kparkuii 0030p 06beKTHO-OPHEHTH-
POBAHHOTO POTPAMMUPOBAHUS 1 TIPUBOASATCST OOIINE TTOHSITHSI.

Ecau BB elie He 3aHUMATUCH 00BEKTHO-OPUEHTHPOBAHHBIM TIPOCKTUPOBAHUEM,
HO XOTUTE HAYYUTHCs, TO MEePeil TeM, KaK MPUCTYIUTh K YTEHHIO, HY/KHO TIPOITH
XOTs1 ObI HAYaJIbHBINA KYPC TPOrpaMMKUPOBaHust. [Ipumepsl, IpuBeieHHbIE B KHHUTE,
IIPEAITOJIATAIOT, YTO BaM ysKe MPUXOANTIOCH CTAIKUBATHCS C Y€M-TO TTOL0OHDBIM.
OnBITHBIE TPOrPAMMHUCTBI MOTYT HPOTTYCTUTH ATOT HTAIL, HO OOJIBITHHCTBY YU TATEEH
MbI PEKOMEH/Ly€eM TTOJTyYUTh HAYIbHbIH ONBIT HATIMCAHUS 0OBEKTHO-OPUEHTUPOBAH-
HOTO KOJIa.

Jst o6yuenust 00beKTHO-OPHEHTHPOBAHHOMY TPOEKTHPOBAHUIO B 9TON KHHUTE

HCIIOJIb3YETCA A3BIK Ruby, HO JIJIs1 YCBOCHU A N3JIOKEHHBIX KOHHeHLII/Iﬁ 3HaTb Rllby
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coBceM He 00s13aTesIbHO. B m3ianum mpuBoAATCS IPUMEPBI KO/, U OHU MPEIETBHO
npoctbl. [Ipy HaMyuu orbITa IPOrPAMMHUPOBAHUS Ha JTI0O0OM 00BEKTHO-OPUEHTH-
POBaHHOM si3biKe paszobpatbest ¢ Ruby Gyner HeTpyaHO.

Ecsiu BBI IPUBBIKIIH PabOTATh ¢ 0OBEKTHO-OPUEHTUPOBAHHBIMU S3BIKAME CO
CTaTHYeCKO TUIM3aIeil, Harpumep ¢ Java wiau C++, 3HauuT, y Bac yxKe ecThb He-
06XOIMMBIHT barak 3HAHWIH, YTOOLI U3BJIEYD MOJTB3Y M3 YTEHUs JaHHOH KHuTH. Ruby
SIBJISIETCSI SI3BIKOM C IMHAMUYECKO THITH3ATINEN, UTO YIIPOIIAET CHHTAKCHC TIPUMEPOB
U TI03BOJISIET OTPA3UTh CAMYIO CYTh IIPOEKTUPOBaHust. Kakjioe MOHATHE U3 KHUTY
MOJKET OBITh HAIIPSMYIO TIEPEBEIEHO B KO 0O BEKTHO-OPUEHTUPOBAHHOTO SI3BIKA CO
CTATUYECKOH TUTIM3aINeH.

Kak cnepyeT uMtatb KHUTY

B riase 1 onmceiBaioTes obmipe 3a1a4u 00bEKTHO-OPUEHTUPOBAHHOIO IIPOEKTUPO-
BaHU 1 0OCTOSITEIBCTBA, TPEOYIOIINE €T0 TPUMEHEHMUS, TAeTCsI KPaTKUi 0630p 00b-
eKTHO-OpUeHTHpoBaHHOTO nporpammuposatust (OOII). DTa riaBa Kak Obl CTOUT
ocobHsikoM. Ee MOKHO IPoYnTaTh NEPBOIA, IOCIEAHE UK IIPOILYCTUTh, HO €CJIN BbI
B HACTOSIIIUI MOMEHT CTOJTKHYJIUCH C TJIOXO CITPOEKTUPOBAHHBIM ITPUIOKEHUEM, TO
00s13aTeJIbHO IIPOYUTAIITE BTY IJIABY.

Eciin y Bac eCTh OIBIT HAITUCAHUST 0OBEKTHO-OPHEHTUPOBAHHBIX MPUJIOKEHUIT
¥ BBI He XOTUTE TEPSTh BPEMsI HAa TTOBTOPEHUE TON WHMOPMAIIIH, KOTOPas BaM yiKe
1 TaK U3BECTHA, MOYKETE CMeJIO HAYMHATD C TJIaBbl 2. Eciin cTOTKHETECh C HETIOHSATHBIM
TePMUHOM, BEpHUTECH Hazal 1 GerJio mpocMoTpuTe pasies «Kparkoe BBeneHne B 00b-
eKTHO-OPHEeHTUPOBAHHOE [IPOrpaMMUPOBaHIie» TJIaBbl 1, TIe IpUBOAATCs 00mIIe
nousTust OOTI, ucrosib3yembie B JaHHON KHUTE.

B riaBax 2—9 06bSACHSIOTCS TPEMYAPOCTA 00BEKTHO-OPUEHTUPOBAHHOTO TIPO-
E€KTUPOBAHUSI.

B ruase 2 «ITpoeKkTupoBaHue KJIACCOB € eAMHCTBEHHOM 0OSI3aHHOCTHIO» OIICHI-
BaeTcsd, KaK PENTUTh, 4TO JIOJLKHO MIPUHA/IIIEKATH OT/IEbHO B3SITOMY KJIAacCy.

B rnase 3 «Yipasienne 3aBUCHMOCTAME» TI0Ka3aHO, KaK 0OBEKTBI COTPY IHIYA-
10T ApyT ¢ ApyroM. B rimasax 2 u 3 ocHOBHOE BHUMaHUE yiesseTcss 0ObeKTaM, a He
COOOIIIEHUSIM,

B rnase 4 «Cosznanue rubkux nHTepdeiicoB» aKIeHTbl CMEMIAIOTCS ¢ IPOEKTHPO-
BaHMs, IJe BCe IIOCTPOEHO Ha Oase 0OBEKTOB, K MPOEKTUPOBAHUIO, OCHOBAHHOMY Ha
o6MeHe cooOIeHNAMIL. DTa [JIaBa IIOCBSIIIeHa OIIPeIeIeHNI0 HHTeP(heiicOB; OCHOBHOE
BHUMAaHIE B Hell yIeNseTCs TOMY, Kak 0ObeKThI 00MIAIOTCS APYT C APYTOM.
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I'naBa 5 «CHukeHue 3aTpat 3a cueT HesIBHOU TUMU3AIUN» MOCBSIIEHA HeSTBHOM
(«yTuHOII» ) THH3aIK. B r1aBe paccMaTpuBaeTest uiest O TOM, 9TO OObEKThI Pa3iny-
HBIX KJIACCOB MOTYT UTPaTh 0OIIHE POJIH.

I'naBa 6 «Ilomyuenue moBesenust yepes HACTEIOBAHIE» YIUT IPIMEHSITh TEXHO-
JIOTHH KJIACCUYECKOTO HACTEIOBAHMUS.

B rnase 7 «Paszesnenue posieBoro nmoBeieHNs ¢ TOMOIIIBIO MOy JIElT» TEXHOTIOTUN
KJIACCUYECKOTO HACIEIOBAHUST TPUMEHSIOTCS [IJIs CO3/IAHUS POJIEH ¢ HEesIBHOM THITH-
3alen.

I'masa 8 «O6beuHeHNE 0OBEKTOB MYTEM COCTABJICHUS KOMITO3UITN» PACKPBIBA-
eT MPUEMBI CO3/IaHus 0OBEKTOB MOCPEICTBOM KOMIIO3UITHIT ¥ TIPEOCTABIISICT PYKO-
BOJICTBO TIO BBIGOPY MEK/LY KOMITO3HIIHEH, HACTEOBAHNEM 1 COBMECTHBIM HCITONb-
30BaHUEM poJiell ¢ MPUMeHeHUeM HesIBHOW TUTTU3AIINH.

['masa 9 «IIpoextupoBanue akoHOMUYECKH 3(PHEKTUBHBIX TECTOBY TTOCBSIIEHA
B OCHOBHOM ITPOEKTHPOBAHUIO TECTOB; TP 9TOM B KAYeCTBE UJLTIOCTPAIINIT HCITIOJIb-
3yeTcs KOJI M3 MPebIAYIIUX TJ1aB KHUTH.

Kasxmast 3 ryiaB ocHOBaHa Ha TIOHSITUSIX, PACKPBIBAEMBIX B TIPEBIAYIINX T1aBaX,
MOATOMY YUTATh UX JIYYIIle TI0 TOPSIIKY.

B yem nonb3a
3TOro uspaHus

YuraresasM ¢ Pa3HbIMU YPOBHAMU IIOJATOTOBKU KHUTA OKAXKETCS I10-Pa3HOMY I110-
nesna. Tem, KTO yiKe 3HAKOM € OOBEKTHO-OPUEHTHPOBAHHBIM TTPOEKTUPOBAHUEM,
OyeT 0 YeM TOPa3MBbIIILISATh; BO3MOKHO, OHU TI0-HOBOMY TIOCMOTPSIT Ha yiKe TIpH-
BBIUHbIE BEIIW ¥, BIIOJIHE BEPOSATHO, C UeM-TO OyAyT He coriacHbl. [T0CKONBKY
B 00BEKTHO-OPUEHTUPOBAHHOM TIPOEKTUPOBAHIY HET MCTUHBI B MOCAEIHEH UH-
CTaHI[NW, OCTIapUBAaHNE TPUHITUTIOB (1 CITOP € aBTOPOM JAHHOW KHUTH) TOJBKO
yayqnuT oblee MOHUMaHKe TIpeiMeTa. B KOHIle KOHIIOB, UMEHHO BbI HOJIKHBI
OlleHMBATh COOCTBEHHBIE KOHCTPYKIIUU KOJIa, TIPOBOAUTH 9KCIIEPUMEHTHI U IeJIaTh
PaBUJIBHBIN BHIOOD.

Xot4a usganue 10KHO IPe/ICTaBIATh HHTEpec /I ynTaTeseil ¢ pa3inyHbIMU
YPOBHSIMHU TTO/ITOTOBKH, OHO BBIITYCKAJIOCH C ITPHUIIETIOM Ha HOBUYKOB. EC/i BBI HOBUYOK,
TO 9Ta YaCTh BBEJICHUST — UMEHHO JIJIST Bac. Y CBOTE TPOCTYIO UCTHHY: 0OHEKTHO-
OPUEHTUPOBAHHOE IIPOEKTUPOBAHKE He Marus. JTO BCErO JIMIID ellle He OCBOeHHas

BaMu cepa. M pa3 BbI unTaeTe 5TM CTPOKH, TO TOBOPUT O Ballleil 3aNHTEPECOBAH-
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HOCTH, & TSITA K 3HAHUSIM — €/IMHCTBEHHOE YCJIOBUE TTOJTYU€EHUS MOJIB3bI OT TIPOYTEHUST
NAHHOUN KHUTH.

B rimaBax 2—9 00bsACHAIOTCS IPUHIIAIIB 00bEKTHO-OPUEHTHPOBAHHOIO IIPOEKTH -
POBaHUST ¥ TIPUBOJISITCS YeTKUE TTPaBUJIa TPOrPAMMHUPOBAHMUS, 3HAYEHIE KOTOPBIX
IS HOBUYKA OY/IeT OTJIMYAThCsI OT 3HAYEHUST 1JIsl OIBITHBIX IIPOrpaMMKCTOB. Ho-
BUYKaM HYKHO CJIEJIOBATh TUM MTPaBUJIaM, He COMHEBAsICh B UX Ba;KHOCTHU. be3oro-
BOPOYHOE BBIIOJHEHNE TIPABUJI TIOMOKET N30€eKaTh KPYIIHBIX HEIIPUATHOCTEI, TOKa
He Oy/IeT HAKOILJIEH OIIBIT, HO3BOJIAIONINI IIPUHUMATH cOOCTBEeHHbIE penterus. K Tomy
BpeMeHH, KOT/la IIPaB1JIa CTAHYT Bac pasApakarh, y Bac yske OyaeT JOCTaTOUHO OIIbI-
Ta JIJIs1 COCTABJIEHUST CBOMX TPABUJI, ¥ BbI HAUHETE JIBUTATHCSI TI0 KAPHEPHOI JIECTHH-
1€ B KaueCcTBe MPOEKTUPOBIIUKA.



bnarogapHoCcTn

W3panue 5TOi KHUTY COCTOSAIOCH OJIarofapst yCHIUsM 1 MOJIEPAKKe MHOTHX JIIO/IeH.

Ha nonrom myTw ee Hamcanus caMble TIEPBBIE OT3BIBBI O KAK/OM TIaBe MPUX0-
i ot Jlopu Isanc (Lori Evans) u Tu Ixxes Crankyca (T] Stankus). Ouu skuByT
B Jlapeme, Cesepnasi Kaposnna, 103TOMy He MOTJIM YKJIOHUTBCSI OT PEIIEHKS] MOUX
po6JIeM, HO IAHHBIH (haKT HUUYTh HE yMaJISIeT MOEH MPU3HATEILHOCTH 32 OKA3aHHYTO
TIOMOIIIb.

I[Tocsie Toro Kak yse Gblia TOTOBA MOJOBUHA KHUTH U CTAJIO SICHO, YTO €€ HaIlica-
HUe 3aliMeT IPUMEPHO B JiBa pasa GOJIbIIE BPEMEHH, YeM MMEPBOHAYATBHO MPE/O-
garanock, Maiik Janeccuo (Mike Dalessio) u I'peropu Bpayn (Gregory Brown)
BBIYUTAJIM YePHOBUKHY U JIAJIK OECIIEHHbBIE OT3bIBBIL. VX OMOIIb U IHTY3MAa3M IIOMOTJIN
MOJIIEPKATD TIPOEKT B TPY/IHbIE JIHU.

Bamke  3aBepiieHnio paboThl epBoIME YnTaTessiMu Kiaurn ctamn Ctus Kiab-
nuk (Steve Klabnik), Jecu Maxazam (Desi McAdam) u Cer Bakc (Seth Wax).
Wx BrieyaTieHUs U MPEATOKEHUS TTO3BOJUIN BHECTH HEKOTOPbIE MOJIe3HbIe 13-
MeHeHUs.

Yytb noszxe Karpuna Oysu (Katrina Owen), Apau Ipumnm (Avdi Grimm) u Pe-
6exkka Bupde-Bpok (Rebecca Wirfs-Brock) TiaTesbHO mpomrTy inpoBain pyKo-
mich — Garofapss ux coJepskKaTeTbHBIM OT3bIBAM KHHUTA CTaja HAMHOTO JIydIITe.
C Karpunoii, Asau u Pebekkoil g mpesxe He Oblia 3HAKOMa, HO OJ1arogapHa 1M 3a
ydYacTue B IPOEKTE U MOKOPEHa MX BEJMKOMyTHeM. Eci KHUTa OKakeTCs BaM 110-
JIE3HOM, TO OGIAr0aPUTE UX TTPU BCTPEYE.

51 rakske BecbMa npusHarebia Gotham Ruby Group u Bcem, KTo ogo6pur auc-
KYCCHH 1O BOITPOCAM ITPOEKTUPOBAHNS, 3aTesTHHBIe MHOTIO Ha KoH(Mepeniinn GoRuCo
B 2009 n 2011 romax. Opranusatoper GoRuCo pucknysn ciesath CTaBKy Ha HEM3-
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BECTHOE U MMO3BOJINJIM MHE Pa3BEPHYTh JUCKYCCHH, B XO/I€ KOTOPBIX I CMOTJIA BbI-
Pa3uTh CBOM UJIEH; UMEHHO C 3TOTO 1 HaYaaach pabora Hajl kuuroil. Vs Makdapissi
(Tan McFarland) u Bpaiian @opx (Brian Ford) o6patuin BHUMaHIe Ha 9TH JUC-
KYCCHH, TYT JKe TIPOSABUJIN SHTY3UA3M B OTHOIIECHUHU JAHHOTO MPOEKTa U yOeamm
MEHSI B BO3MOKHOCTH €TI0 OCYIIECTBICHUS.

Hanucanuio kuuru Bo MHOrom nociocobersosan Maiika Tépceron (Michael
Thurston) us Pearson Education, koTopslii 3apsikal MeHsI CBOMM CIIOKOICTBUEM
1 OPraHU30BAaHHOCTBIO, KOT/IA 51 TOHYJIA B MOPE PACXOAAIIMUXCS B PA3HBIX HAIIPaBJIe-
HUSAX MbIcJieit. OH TepreinBo HacTalBaJl Ha TOM, YTO KHUTA J0JIKHO OBITh JIAKOHUY-
HO HAITNCAHA ¥ MOHATHO CTPYKTYPUPOBAHA. 1 CYMTAI0, YTO €r0 YCUJIUS He PO
JapoM (B 3TOM BbI CMOKETE YOEIUTHCS CAMU B TIPOIECCE YTEHST ).

Xouy nobaarogaputh lebpy Yunbsimc Ko (Debra Williams Cauley) — penak-
topa uzgareabctBa Addison-Wesley, koTopast mozicryimasia ciydaiiHpie CIiopsl B Ky-
Jiyapax 1mepBoii koubepeninu no Ruby on Rails 8 Yukaro B 2006 rozy u mogbuia
MeHsT Ha paboTy, KOTopas B KOHEYHOM UTOTE BBUIMJIACH B HAIMCAHUE 9TOW KHUTH.
Kax st Hut or6uBamacs, Jlebpa He IpUHUMAAa HUKAKUX BO3PASKCHUI, YMEJIO TPUBO/IS
apryMeHT 32 apTyMEHTOM, TIOKA He HalllTa camblii yoeanuTebHblii. /lymMato, oHa O4eHb
IpesiaHa Jewy.

S B oary miepest BceM coo0OIIEeCTBOM co3/aTesieil 06bhEKTHO-OPUEHTHPOBAHHBIX
npoekToB. Ve, u3iokeHHbIe B 9TOM M3/IaHUH, HE TLI0J] MOETO BOOOPAKEHMST —
sl BCETO JINTIb X TTPOBOIHUK, TIOJYIUBIINH TTOAEPKKY UCTHHHBIX THTAHTOB MBICJIH.
XOTs1 3aC/AYTH B rTeHEPUPOBAHUY 9TUX UIEll TPUHAJIEKAT APYTUM JIHOJISIM, BCE HEIO-
CTATKU TIPU WX TIepe/lade YNTaTeIIo IeJMKOM Ha MOeH COBECTH.

Haxkowrerr, ata KHura 06si3aHa CBOUM BBIXOJIOM B CBET MOeMy mapTHepy Imu [ep-
myT (Amy Germuth). Pamblire 51 He nIpecTaBisiia, Kak 9T0 — IIUCaTh KHUTY, HO DMK
BCEJTUJIA B MEHS BEPY B OCYIIIECTBUMOCTD 33/[yMaHHOT0. KHUTA, KOTOPYIO BbI I€P5KU-
Te B PyKax, cTajia Harpajoi 3a ee 6e3rpaHUIHOE TEPIIEHUE 1 TOAIEPKKY.

Cracr60 BCeM 1 KasKIOMY 10 OT/ebHOCTH!



O6 aBTOpE

Counau Merir 30 Jiet pabGoTaet HaJl TAKMMH TIPOEKTaMU, KA4€CTBO KOTOPBIX TO3BOJIS-
eT VIM PaCIIPATHCS U COBEPIIEHCTBOBAThCA. OHa pa3paboTUMK CTPYKTYP MPOrPaMM-
HOTo obecrieueHust B YHuBepcurete J[ploKa, I/le ee KOMaH/a PEIAeT peabHbIE 3a-
JIauu JIJIsE KITHEHTOB, IMEIOIINX KPYITHbIE 00bEKTHO-OPHUEHTHPOBAHHbIE TPHJIOKEHIS,
COTIPOBOJKIICHUE W PA3BUTHE KOTOPBIX BeleTCs Ha mpoTskenuun 15 u Gosee Jer.
CaH/Iu CTPpEeMUTCA CO3/IaBaTh 10JIe3HbIC, HETPUBUAJIBHbBIC TPOTPAMMBI UCKJIIOUYH-
TeJIbHO TpakTUYHbIMK criocobamu. Kaura «Ruby. O0beKTHO-OpHEHTUPOBAHHOE
MPOEKTUPOBAHKE» — MPOAYKT 0O0BIIEHUST MHOKECTBA Pa3paboOTOK U UTOT MHOTO-
JIeTHUX 1e6aTOB HA TeMY 00bEKTHO-OPUEHTUPOBAHHOTO TPOEKTUPOBAHUSI.

Conpn sxuser B [lapeme, Ceseprast KapoJiiHa, IMeeT OIIbIT BhICTYILIeHHs Ha Ruby
Nation, HECKOJIbKO pa3 yyacTBoOBasa B KoOHMepeHun nojbsosareseil Gotham Ruby
User’s Conference.
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OObEKTHO-OPUEHTUPOBAHHOE
NPOEeKTUPOBaHME

Hamr mup cocrout us nporeayp. Bpems teder, 4To-To HOoCTOSAHHO ITporcxoaut. C ytpa
BBl MOJKETE TIPOITH TIPOTIey Py NPOOYKIECHS, YNCTKI 3yOOB, IPUTOTOBJIEHS KOde,
o/leBaHu4. JTU JICHCTBUS MOXKHO CMOZIEJIMPOBATD B MTPOIEAYPHBIX MPUIOKCHUSIX.
ITockoJIbKY BaM U3BECTEH MOPSIIOK COOBITUIN, MOKHO HAMUCATD KO IS KAKIOTO
NIeCTBUSA, a 3aTeM CBS3ATh UX BMECTE — OJTHO 32 [PYTHM.

Mup Taxxe umeeT 0OGbEKTHO-OPUEHTUPOBAHHYIO TpUpoy. K obbekTam, ¢ KoTo-
PBIMH BBl B3aUMOJIEHICTBYETE, MOKHO OTHECTH, HAPUMED, JKEHY U KOTa, CTapyIo
MaIlIMHY ¥ Kyqy BeJOCHITEHBIX 3all4acTeil B rapaske, Balie cepiiednenne u rpapuk
TPeHUPOBOK. KakIplit 13 3TUX 00bEKTOB 06JIaIaeT XapaKTEPHBIM TOJBKO JJIST HETO
noseeHneM. M XoTst HEKOTOpbIe BADHAHTHI B3aUMOEHCTBIS 00BEKTOB MOTYT OBITH
IIPe/ICKa3yeMbl, MOXKET CJYYUTbCA TaK, YTO JKeHa HEeOKUaHHO HACTYIIUT Ha KOTa,
BBI3BAB Yy BCEX yyallleHHOe cep/arebnente u moGy/InB Bac MEePecMOTPETh Tpaduk
CBOMX TPEHUPOBOK.

B Mupe 06beKTOB HOBBIE BAPUAHTHI TOBEICHUST BOSHUKAIOT BIIOJIHE €CTECTBEH-
HBIM 00pa3oM. Bam He MPUXOAMTCST CO3/1aBaTh KOHKPETHBIN KOJ[ JIJIsI TIPOIE/LYPbI
spouse_steps_on_cat, B X0/ie KOTOPOI1 kKeHa HACTYIIAeT Ha KOTa, — BaM JIOCTATOYHO

Irararomniero 00DbEKTa-’KEHBL 1 O6'b€KTa-KOTa, KOTOPOMY HE€ HPaBUTCA, KOI'/la Ha HETO
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Hactymaiot. [Tomectrte 06a 5TUX 06bEKTa B KOMHATY — ¥ CTAHYT MOSIBJISITHCST HEOKU-
JaHHbIe KOMOUHAIIUHT IOBEICHUSI.

KHura mocBsiieHa mpoeKTUPOBAHII0 00bEKTHO-OPUEHTHPOBAHHBIX TPOTPAMM,
B Hell aBTOP TIbITAETCS B3TJITHYTh HA MUD KaK Ha CEPUTO CIIOHTAHHBIX B3aNMO/IEHCTBUI
06bekToB. OOBEKTHO-OPHEHTHPOBAHHOE TIPOEKTUPOBAHKE TPEOYET EPEOCMbICICHUST
MUPa: HY>KHO OTOUTH OT €ro IIPeACTABIeHNUs KaK KOJIEKIIUN TIPeIOTIPeIeIeHHbIX
MPOIIEYP U MEPEHTH K er0 MOJICTMPOBAHUIO B BU/IE CEPUH COOOMIEHUN MEKY 00b-
EKTaMU.

[Tpocuersr B OOII MoryT KazaThcs MpocYeTaMu B CAMUX IIPOTPAMMAX, HO Ha
CaMoOM JIeJie 9TO TIPOCYEThI B MPEACTABICHUN OKpYysKaiomieil o6cTanosku. [Tepsoe
tpeboBanue npu usydernn crocobos OOII — morpyskeHue B cyTh 00beKTOB. Kak
TOJILKO OyzieT BbipaboTan 00beKTHO-OPUEHTHPOBAHHDIN B3TJIST HA OKPYIKAIOTIHIT
MWD, BCE OCTATBHOE TIPUJIOKUTCS CaMO COOO.

JTa KHUTA MMPOBEJIET Bac Yyepe3 Mpollece MorpykeHus. B Havase nepBoii raaBbl
orucanbl 061ue Borrpockl OOTI. OT paccMOTpPeHUsT I0BOJIOB B MOJIb3Y TIPOEKTHPO-
BaHUS MbI TIepeiiieM K M3y4eHUIO TOTO, KOT/[A €TO CJIEYET TPOBOANTD 1 OIEHIBATb.
B xoHiie riaBbl gaH Kparkuit 0630p OTITI ¢ onpesesieHneM HOHATHIA, HCITOJIb3YEMBIX

B KHUT®E.

XBana npoeKkTupoBaHuio

[TporpamMmHuoe obecrieuenue He CO3aeTCst 110 MaHOBEHUIO BoJIeOHOM nanouku. CyTh
B TOM, YTO TpUJIOKeHUE, GY/Ib TO 0OBIYHAS UTPA WK TIPOTPAMMA TI0 YIIPABJICHUTO
JIY4eBOI TepaTTeit, TOIKHO NMETH OTIPEIETEHHYTO T1eJTh. ECi GBI caMbIM 9KOHOMH-
yecky 9 PeKTUBHBIM CIIOCOOOM CO3aHus PAaOOTOCIOCOOHDBIX MPUIIOKEHNN OBLIO
MPOTPaMMHUPOBAHUE Ha TPeEJee BCEX CHJI U BO3SMOKHOCTEH PazpaboOTUNKOB, TO
TeM ObI MPUIILIOCH MTOCTOIHHO CTOMYECKU MPEOI0JIEBATh MOPAJIbHBIE TPYIHOCTH
WJIN JKe TIO/IBICKUBATh cebe ApyTyio pabory.

K cyacTbio, Bam He TIPUAETCS BBIOUPATH MEKIY YIOBOJIbCTBHEM, TIOTyYaeMbIM
oT paboThI, 1 €€ TPOAYKTUBHOCTHIO. TEXHOIOTHU TTPOTPAMMUPOBAHIS, TO3BOJISI-
OTI[HE MTUCATh KOJ C YIOBOJbCTBUEM, aHAJIOTMUYHBI TEXHOJIOTHSIM, TIO3BOJISTIOIIIIM
cosaBarh Npuaoxkenus Hanbosee ahpexTuBHbIM 06pazom. Tak 4TO TEXHOJOTHH
OOII pemaoT Kak MOpaIbHbIe, TaK U TEXHIYECKUE TUIEMMBI TIPOTPAMMUPOBAHUS.
YeTKoe ce0BaHNe ITUM TEXHOJOTHUIM MO3BOJIUT CO3MABATH SKOHOMUYECKH
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s GekTUBHBIE TPOrPAMMBI, K TOMY JK€ HaJl UX KOJOM OyAeT BecbMa MPUATHO
paboTaTh.

NMpoG6nemsbl, pewiaemMbie C NOMOLLbIO
NPoOEeKTUpoBaHUNA

[IpeacraBbTe, YTO CO3MAETCS HOBOE NpUIOKeHNe. M B OTHONIEHNU HETO y3Ke BbIpa-
GoTaH MOJIHBII 1 BBIBEPEHHBIN Habop TpebGoBanwmii. [IpeacTaBbre cebe elie OAnuH
MOMEHT: TIOCJIE TOTO KaK TPUJIOKeHNe GYEeT CO3aH0, B HETO HUKOT/IA He TIPUAETCSI
BHOCHTH U3MeHeHus1. B aToM caryuae nipoextuposanue He Tpedyercst. [10106HO sKoH-
rJIepy, KOTOPBII KPYTUT TapeJKu Ha rMOKUX MPYThAX B MUPe (€3 CUJIbl TPEHMUsI
Y IPaBUTAIINH, BbI MOKETE 3aIIPOrPaMMKUPOBATh IIPUJIOKEHNE Ha IBUKEHNE, a 3aTeM
CTOATH B CTOPOHKE, Hab 0181, Kak oHO Oyzer paborarh. Kak 6bl HI TPSICIIO OKPyKa-
IOIIUIT MUP, «TapeJIKK» BAIIEro Koja He CHU3SAT TeMIIa BPalleHus, 6aaancupys B IIpo-
1ecce Kaka0ro 060poTa, HO HUKOTIA He Majiast Ha 3eMinio. [Toka uto-mubo He nsme-
HUTCS.

K coxanenuio, 4to-1o 001910 M3MEHUTHCA. VI3MEHEeHM TIPOUCXOAAT BCET/A.
KimenTsl He 3HAIOT, 9€T0 XOTAT, HEYETKO BBIPAKAIOT CBOM MBIC/TH. BbI TIOpOii He T0-
HMMAeTe, 4TO UM HY’KHO, 3aTO 3HAETE, KaK MOKHO yJIy4IIUTh KOA. [lake camble co-
BepIIeHHbIE MPUIOKEHMS HecTaObuIbHbl. [IpUIoKeHe NMEIO OTPOMHBIIL yCIex,
a Terepb BCeM 3aX0Tes0ch 6oJibInero. Takium 06pa3oM, M3MeHeH st Hen30eKHbI, 6e3
HUX 0OOUTUCH HE yIacTCs.

V3menenust B TpeGOBaHUAX ABJIAIOTCS B POrPAMMUPOBAHUE 9KBUBAJIEHTOM
TPeHUsI U TPaBUTAIIUK. ITO CHJIbI, COBEPIIEHHO HEOKUIAHHO BIUAIOIIME HA CaMble
MPOJLyMaHHbIE TIJIAHBI.

[TpuoKeHus, JErKO MOANAIOIIMECS U3MEHEHUAM, TIPUATHO CO3/1aBaTh 1 KOM-
doprro paciupsaTs. OHu 06/a1ai10T THOKOCTHIO U IIPUCIOCODIAEMOCTBIO. A IIpH-
JIOKEHWS, COMPOTUBJISTIONNECS M3MEHEHUAM, COBEPINEHHO NHBIE: TI060e HOBOBBE-
JeHMe faeTcs ¢ GOTbIIMMU 3aTPaTaMu, U KayKI0€ M3 HUX IPUBOAUT K MOIO0POKAHUIO
CIIelyIonero nsMenenus. Bps i naiizercst Takoe cnabo moamaionieecs naMeHe-
HUSAM MPUJIOKEHNE, C KOTOPBIM ObLI0 ObI IPUATHO paboTarh. XyaIue U3 HUX MO~
CTENeHHO MPEBPALIAIOTCS B 4eii-TO KOLMIMAP ¢ HECYACTHBIM IIPOTPAMMUCTOM B IJIaB-
HOIT POJIM, KOTOPBII IOJIKEH METAThCsI OT OJHON «Tapesiki» K APYTOil B MOTIBITKE
He PasOUTh UX.
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NMoyemMy nameHeHus
TakK HeNnerko palTcs

O06BbEKTHO-OPHEHTUPOBAHHbIE IPUIOKEHI COCTABIEHBI U3 B3aNMOIENCTBYIOINX
yacTell. DTUMU YACTSIIMU ABJSIOTCS 006eKMmbl, A B3aUMOAEICTBIE OCYLIECTBIISIETCSI
nyTeM oOMeHa coobuienusmu. IToObl HATIPABUTD MIPAaBUIBHOE COOOIIEHUE B apec
HY’KHOTO 00beKTa, 00bEeKT-OTIIPABUTENb COOOIIEHMs JOKEH 3HATh, YTO IPeICTaB-
JigeT co60i 0OBEKT-TI0IyYaTelb. TH 3HAHKUS CO3JAI0T 3aBUCUMOCTH MEKLY ABYMsI
00BEKTAMU, 1 OHU 7K€ MENIAIOT N3MEHEHUSIM.

O06bEeKTHO-OPUEHTHPOBAHHOE IIPOEKTUPOBAHNE 3aKIIOUAETC B YNPAGICHUL 34 -
guCUMOCTAMU. DTO HAOOD METOAUK CO3IAHMSI IPOrPAMMHOTO KOJIa, BBICTPAUBAIOIINX
3aBUCHUMOCTH TaKMM 00pa3oM, 4TOOBI 00BEKTBI MOKHO ObLIO U3MEHSITh. [Ipu oTCyT-
CTBUU IIPOEKTUPOBAHNUS HEYIIPAB/IAEMbIE 3aBUCUMOCTH IIOPOKAAIOT Xa0C, IIOCKOJIb-
Ky 00BEKTBI CJIUIIKOM OCBEIOMJIEHBI APYT O Apyre. VI3MeHeH s, BHOCUMbIE B OJ1H
00BEKT, 3aCTABASIOT U3MEHATH U T€ OOBEKTHI, KOTOPBIE ¢ HUM COTPYAHUYAIOT, 4TO,
B CBOIO OY€PE/lb, 3aCTAB/IAET BHOCUTD U3MEHEHNS B 00BEKTHI, KOTOPbIE COTPYAHINYA-
10T ¢ 9TUMU 0ObeKTaMu, U max 0o 6eckoneunocmu. Kasanock Obl, He3HAUNTENbHOE
YCOBEPIIEHCTBOBAHKME MOKET TPUBECTH K HACTOSIIIEH TIEMTHOM PEaKIMH, i B KOHEYHOM
cuere KOJ OCTABJISIOT HETPOHYTBIM.

Korga 00beKThI CAUIIKOM MHOIO 3HAIOT, OHU MHOTOT0O TpeOyIoT. OHU CJAUIIKOM
KAIPU3HBI, M NM HYKHO, 4TOOBI BCe OBIIO «<MMEHHO TaK M HUKAK nHaue». T Tpebo-
BaHU CTECHAIOT UX pabory. OGBEKTH CONPOTUBIISIOTC CBOEMY IIOBTOPHOMY KC-
[OJIb30BAHUIO B PA3JIMYHBIX KOHTEKCTAX, UX 0YeHb TPYAHO TECTUPOBATh — M HEM3-
GeKHO BO3HUKAET HEOOXOAMMOCTD B UX AyOIMPOBAHUT.

B 1e601bII0M IIPUIOKEHUH €I1e MOKHO CMUPUTHCS ¢ HEAOCTATKAMY IIPOEKTH-
posanust. [laxke ecii Bce 00bEKThI B3AUMOAEICTBYIOT APYT € APYTOM, [IOKA BbI CIIO-
COOHBI y/IEPKUBATD HTO B TOJIOBE, Y HAC EIIE €CTh BO3MOKHOCTD YCOBEPIIEHCTBOBAHUS
npunoxenus. IIpobaeMa, cBsg3aHHas cO CIa0BIM IPOEKTUPOBAHUEM HeGOIbULUX
NPUJIOKEHNI, 3aKII0UAETCSA B TOM, YTO B cjlydae ycllexa OHM Pas3pacTalorcs 10
c1ab0 CIIPOEKTUPOBAHHBIX 00IbUUX TPUIOKeHN. OHI MOCTEIIEHHO CTAHOBATCS
TOIIBIO, B KOTOPYIO BBl GOUTECH BCTYIIUTh, IOCKOJIBKY B Heil MOYKHO 3aIIPOCTO YTO-
HyTb. IIpocTeiiliye MpaBKU MOIYT BbI3BaTh KacKajl M3MEHEHUII 110 BCeMy IIPUJIO-
JKEHUIO, TTOBCEMECTHO Hapymias Ko u Tpebys Gopuioro obbema nepenesaok. Te-
CTHPOBaHUE IIOIIAAAeT MO IIePEKPECTHDII OTOHD U HAYMHAET Ka3aThCs MOMEXOM,

a He TIOMOITHNKOM.
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OnpepeneHune
NnPoOeKTUpPoBaHNs

Kaxoe npusioskenue npezcrasiaser coboil Habop Ko/, a CUCTeMATU3AIHS 9TOTO
KOJIa Ha3bIBAETCS NPOEKMUPOBaHUeM. J|Ba OTIETbHBIX TIPOTPAMMUICTA MOTYT PEIiaTh
OJIHY W Ty JKe 3ajauy pasHbiMu criocobamu. [IpoexTrpoBanrie — He cOOpOYHast
JIMHUSA, TJIe OJIMHAKOBO 0OydYeHHbIe paGOTHUKY CO3/IAI0T OJIMHAKOBbIE BUIZKETHI; 9TO
CTY IV, TJIe TBOPIIBI-€IHHOMBINIJIEHHUKH BasIOT MOJIb30BATEIbCKIE TIPUIOKECHUSI.
[IpoeKTHpOBaHKE — ITO UCKYCCTBO, CYTh KOTOPOTO 3aKII0YAETCST B CHCTEMATU3AIUH
KoJIa.

HexoTopbie TPyAHOCTH MPOEKTUPOBAHUS CBSI3AHBI C TEM, YTO Y KAKIOW 3a1a4n
€CTb J[BE COCTABJISAIONINE. BBI I0JIKHBI HE TPOCTO HATIMCATD KO/ /L5t DYHKIUH, KOTO-
PYyIO TJIAHUPYETe MOCTABUTh CErOJIHsI, HO C/IEIATh ero MOIAINIUMCS JaTbHeAIM
uaMeneHusiM. Jsist mo60To eproia BpeMeHH, MPOMIEAIIETr0 ¢ MOMEHTA MTOCTABKH
GeTa-BepCUM, CTOUMOCTD M3MEHEHHIT B KOHEYHOM MTOTE TTPEB30W/IET NCXOLHYIO
CTOMMOCTD MPUIOKEHU. [[0CKOIbKY IPUHITUITBI TPOEKTUPOBAHUS CBSA3AHbI MEIK-
my coboil 1 Kaskas mpobemMa mpenoaaraeT n3MeHeHue CPOKOB TOTOBHOCTH TIPO-
eKTa, NpoOIEMbI IIPOEKTUPOBAHUA MOTYT HMETH OTPOMHOE KOJMYECTBO BO3MOKHBIX
pelieHnii.

Or Bac Tpebyercst BBIpaboTaTh OOIIHIT B3I/ HA BEIH (TO €CTh BBI JOJIKHBI CO-
IIOCTABUTh 3aj1a4y, KOTOPYIO OYIeT PeliaTh Ballle MPUI0KEHIE, CO BCEMU U3/IePKKa-
MU ¥ BBITOJIAMU TIPOEKTHPOBOYHBIX aJbTEPHATHR), a 3aTeM pa3paboTarh TaKyio
CTPYKTYPY KOJIa, KOTOpast Obl1a Gbl 9KOHOMUYECKH BBITOIHA B HACTOSAIIEE BPEMsT
U IPOJIOJIKAA OBITh TAKOBOI B OYLYIIEM.

MosKeT ToKas3aThest, 4TO MPOTHO3UPOBAHKE HE UMEET HUYero 0BIIEero ¢ mporpam-
muposanueM. Ho ato He tak. KoneuHo, mpu MPoeKTUPOBAHUK HE HAMO CTAPAThCS
NPEBUAETD HEU3BECTHBIE TPEOGOBAHMS U BBIOMPATH OJHO U3 HUX JJIST IPUMEHEHMST
B ipusioskenun. [IporpaMmucTsl — He (GU3UKH. B pakTHUECKOM MTPOEKTUPOBAHIH
He CTPOSITCST TPOTHO3bI HACYET TOTO, YTO MOKET CIYUUTHCS ¢ BAIITHM MPUIOKEHIEM,
a POCTO JIOIYCKAETCsT HEM30EKHOCTD TIEPEMEH, a TAKJKe UX HEOKUAAHHOCTD. Jlesio
He B BBICTPAMBAHUY JIOTAJIOK, & B IOTIOJHUTETBHBIX BO3MOKHOCTSX, COXPAHSIONINX
c110co0HOCTH TIpucocabiuBaThes K OyayieMy. U neso He B Boibope, a B cBobo1e
MaHeBpa.

TaxuM 06pa3oM, OCHOBHOM 3aJa4eil IIPOEKTUPOBAHMS SIBJISIETCS CHIUKEHIE 3aTPaT

Ha BHeceHUe U3MEHEeHUH.
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MHCTPYMEHTbI NPOEeKTUPOBaHUS

[TpoekTrpoBaHue — 3TO He CJIeJ0BaHIE OlPeAeJeHHOMY HabOpy TIPaBuIL, a Iy Telle-
CTBUE 110 Pa3BUJIKAM, T/Ie PaHee CIeJaHHble BBIOOPHI 3aKPHIBAIOT JOCTYII K OHUM
BapMaHTaM M OTKPBIBAIOT €0 K APYruM. [Ipu co3maHny MPUIOKEHUS TTPUXOAUTCS
GJry K IaTh 110 TaGUPUHTY TPeOOBAHMUI, a KasKIbIi TOBOPOT TPeOYyeT IIPUHSITHS Peliie-
HUST, KOTOPOe Gy/IeT UMETh [OCIe/ICTBUS B Oy Iy IIEM.

YV cKyJIbITOPA TI0/I PYKOU PE3IIbl U HAMJIBHUKHM, & TPOEKTUPOBIINKY 00BEKTHO-
OPMEHTUPOBAHHBIX MPOTPAMM MHCTPYMEHTAMM CJTYKAT MPUHIIUIIBL 1 TaOJOHbL.

MpHUMNbLI NPOEKTUPOBaAHUSA

Axponnm SOLID, Benennbiii B obuxo Maiikiom @usepcom (Michael Feathers)
u oy stpusupoBanubiii Pobeprom Maprunom (Robert Martin), o6o3Havaer 1srhb
CaMbIX U3BECTHBIX IIPUHITUIIOB 00bEKTHO-OPUEHTHPOBAHHOTO IPOEKTUPOBAHUS: €/IUH-
crBeHHol obsasannocT — Single Responsibility, otkpsrroct-3akpbitoctu — Open-
Closed, moacranosku, peyioxentoii bapbapoii JInckos (Barabara Liskov), — Liskov
Substitution, pasgenenus unrepdeiica — Interface Segregation, MHBEpCUY 3aBUCHMO-
creit — Dependency Inversion. K unciy Apyrux IpUHIUIOB MOKHO oTHecTn DRY
(Don’t Repeat Yourself — «He nosropstiiteck» ), BBegennbiii Iuau Xanrom (Andy
Hunt) u Jdaiisom Tomacom (Dave Thomas), u 3akon Jlemerpsr — Law of Demeter
(LoD) us poekta «/lemerpas» CeBepo-Bocrounoro yausepcutera (CIIIA).

Camut IPUHIIUTIBL OYAYT PAacCMaTPUBATHCS 110 BCel BKHUTE, a TI0Ka 3a1aJlnMCsI
BOIIPOCOM, OTKY/Ia OHM B34UCh. CYIIECTBYIOT JiM PeajibHble JOKAa3aTeIbCTBA X
3HAYUMOCTH, UJIU 3TO MPOCTO Ybe-TO MHEHHUE, KOTOPBIM MOKHO Tiperebpeun? U Bo-
o01Ile, ¢ KaKOU CTaTH UX CJIELYET MIPUAEPKUBATHCS?

Bce 311 IPUHIUIIBI BO3HUKIIU B Pe3YJIbTaTe BHIOOPOB, CIHENAHHBIX KEM-TO TIPU
Harcanuu Kojaa. Ha paHHuX cTajnsx pasBuThst 00bEKTHO-OPUEHTHUPOBAHHO TEX-
HOJIOTUU TTPOIPAMMUCTBI MTOJAMETHJIN, YTO OJHU CTPYKTYPbI KO/ YIIPOIAJIN UM
JKU3HB, & IPYTHe — YCAOKHI. VX051 U3 9TOT0 ombiTa OBLIO BEIPaGOTaHO MHEHUE
0 TOM, KaK C03/IaeTcsl Ka4eCTBEHHBIH KOJI.

Co BpeMeHeM TOKIIIOUUIINCD TTPETIOIABATENN C HAYYHBIMU CTETIEHSIMU, KOTOPBIE
PElININ IaTh KOJIMYeCTBEHHYIO OLIEHKY «COBEpIICHCTBY». Takoe pBeHue I0XBaJlbHO.
Eciv 9T0-TO MOKHO MTOJICYUTATD, TO €CTh BBIYUCIUTD KOAUUECMBEHHbLE NOKA3AMEU
OTHOCHTEJILHO HAIIETO KOJIA, U COOTHECTH 9TH II0KA3aTEIIH C IPUJIOKEHUSMHU BLICOKO-
O WJIM HU3KOTO KauecTBa (JIJIsT KOTOPBIX TaKKe HYKHBI 00bEKTHBHbIE TOKA3aTENN ),
TO HAM Y/IACTCSI Yallle co3/[aBaTh TPOAYKTHI ¢ MEHbINeH cebecTonMocThio. Boamosk-
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HOCTh ottenku KauecTa uamernt OO, epesesist ero u3 paspsiia GeCKOHEYHO OCTIa-
PHUBAEMbIX MHEHU B Pa3pPsil MOIAAIONIENCS NU3MEPEHUIO HAYKIL.

Nmenno a1o u 66110 caenano B 1990-x rogax Yumnambepom (Chidamber),
Kemepepom (Kemerer)! u Basuiu (Basili)?. Onu B3stin 06beKTHO-OPUEHTUPOBAH-
HbIe TIPUJIO’KEHUS W MOTBITAINCH IaTh KOJUYECTBEHHYIO OIleHKY Koxy. OHU mpu-
JyMaJil Ha3BaHWS W CUCTEMY M3MEPEHWUl, onucaB OO pasMep KJIACCOB, X
BJIOJKEHHOCTD JIPYT B APYTa, TIyOUHY U MIUPUHY HePapXUU HACTEOBAHVS, A TAKIKE
KOJIMYECTBO METO/I0B, BOBJIEKAEMBIX B PE3YJIbTAaTE OTIPABKU JIOOOTO COOOIIEHUS.
Onu o106 pasv CTPYKTYPhI KOJIa, KOTOPbIE, TI0 ©X MHEHUIO, MOTJIM UMETh 3HAUE-
HUe€, BEIBETN (DOPMYJIBI TOJICUYETA, & 3aTEM COMTOCTABUIIN MOJTYIUBITHECS TTOKa3aTe-
JIV ¢ KAYeCTBOM UMEIONINXCS TPUIoxKeHnil. VX nccienoBanme moKasbIBaeT ompe-
JIEJIEHHYIO B3aUMOCBS3bh MEKIY STUMU TEXHOJOTUSIMU ¥ BHICOKOKAYECTBEHHBIM
KOZIOM.

XOoTs KaKeTcs, YTO ITH UCCIAeIOBAHUS MTOATBEPKIAIOT IIPUHITUTIBI IIPOEKTHPOBA-
HYsT, 1000 ONMBITHBIN TIPOTPAMMECT BOCIPUHUMAET UX ¢ OTOBOPKOM. B Xoze aTnx
HCCIIEI0BAHMIL, TPOBEEHHBIX HA PAHHE CTanH, ObLITM U3YyUEHbI BECbMa HeOOIbIIHE
1o 00beMy MPUIOKEHYSI, CO3/[aHHbIC ACTIMPAHTAMMU, U JIUIITH 9TOrO OJHOTO YKe J10-
CTAaTOYHO, YTOOBI HACTOPOKEHHO OTHOCUTHCS K CIEJaHHBIM BbiBoMaM. Ko B 9Tux
MPUIOKEHUSX MOT HE JIaBaTh OOIIEeH KapTUHBI, CBOUCTBEHHO 00BEKTHO-OPHEHTH-
POBAaHHBIM MTPIIOKEHISIM PEATTHHOTO MIPA.

Ho okasasocs, uyto onacenus nanpacust. B 2001 rozy Jlatinr (Laing) u Koneman
(Coleman) uzyunsu psia npunoxkenuii, cosnantbix B NASA Goddard Space Flight
Center, B IOTBITKE OTHICKATH B HUX «CIIOCOO TIPOM3BOICTBA HOJIEE METIEBLIX U BBICO-
KOKQYeCTBEHHBIX TPOrPAMMHBIX TTPOAYKTOB»®. OHU U3yUUIu TPU TPUTOKEHUS
PasHOTO KayecTBa, B OJHOM 13 KOTOPBIX ObL10 1617 kiaccos 1 6osee 500 000 cTpox
Koja. VIX MccreJoBaHUsT TIOAKPEIIIN Pe3yabTaThl G0Jiee PAHHUX UCCIIET0BAHIIT
U €l1le Pa3 MOATBEPANUIN BAKHOCTb TIPUHITUIIOB TPOEKTUPOBAHMUS.

Jlaske ecii BB HUKOT/IA HE CJIBIIIATN 00 9TUX UCCJIEIOBAHUIX, MOKETE OBITH
YBEPEHBI B IOCTOBEPHOCTH UX BBIBOJOB. [ pIHHIINIIBI pa3yMHOT0 TPOEKTUPOBAHUST —
3TO (haKThI, MOAAIONINECS KOHKPETHBIM OoTleHKaM. CJre/lyst M, BBI TOBLICUTE Kave-
CTBO CBOETO KO/Ia.

U Chidamber S. R., Kemerer C. F. A metrics suite for object-oriented design // IEEE Trans.
Softw. Eng, 1994. — P. 476—493.

2 Basili Technical Report // A Validation of Object-Oriented Design Metrics as Quality
Indicators. — Univ. of Maryland, Dep. of Computer Science, College Park, M. D., 20742
USA. — April 1995.

3 Laing V., Coleman C. Principal Components of Orthogonal Object-Oriented Metrics. —
2001.
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LLIaGnoHbl NpOEeKTUpoBaHUS

Etiie 0fHUM UHCTPYMEHTOM 00'bEKTHO-OPHUEHTHPOBAHHOTO TIPOCKTUPOBAHUST SIBJIsI-
1oTcst wabnonvt. Tak HaspiBaeMast 6anna yersbipex (Gang of Four, Gof) — dpux am-
ma (Erich Gamma), Puuapn Xeam (Richard Helm), Paxsd Txxoucon (Ralph
Johnson) u [Ixxon Bicenauce (Jon Vlissides) — vanucana 8 1995 roay HOBaTOPCKYIO
pabory o mabaonam. Vx kuura Design Patterns onucbiBaeT mabIoHbI KaK «[TPOCTbIE
U 9JICTAHTHBIE PEIIeHNsT KOHKPETHBIX TIPOGJIEM B IPOEKTUPOBAHIK 00BEKTHO-OPH-
€HTHUPOBAHHBIX IPOrPAMM», KOTOPBIE MOTYT HCIIOJIb30BAThCS «JIJIsI IPUIAHUST BAIIUM
cOGCTBEHHBIM TIPOEKTaM OOJIbIIEl THOKOCTH, MOJLYJIBHOCTH, BO3MOKHOCTU TIOBTOP-
HOTO MCIIOJTh30BAHNUS KOJIA U IOCTYITHOCTH JIJIsT TIOHMMAaHUST» .

[Tab10HBI TPOEKTUPOBAHSI 0OJIAIAI0T HEBEPOSTHBIM (hyHKIIHOHAIOM. OHU HMe-
10TCs1 B JTII060M HaGope MHCTPYMEHTOB ITPOEKTUPOBIIKA. Kaskblil IMPOKO M3BECT-
HBII TaGJIOH SIBJISIETCST TPAKTHYECKHU M/IEATbHBIM PEMIEHUEM C OTKPBITHIM UCXO/HBIM
KozoM. OIHAKO TOMYJIIPHOCTD MIabJIOHOB TIPUBEJIA K CBOCOOPA3HOMY 3JI0YIOTPeO-
JICHUTO UMW HAYMHAIONIUMU [TPOTPAMMUCTAME, KOTOPBIE M3 JYUIIHUX MOOYKACHUI
MIPUMEHSIIN BITOJIHE yIauHble [TabJIOHbI VIS PEIIEHUsT COBEPIIEHHO HE TeX POOJIeM.
Heseproe ncnonb3oBanme mabroHa TPUBOIUT K U3JIHITHE YCAOKHEHHOMY 1 31Ty -
TAHHOMY KOJLY, HO 3TOT PE3yJIbTAT HEJIb3sT HA3BATH HEJIOCTATKOM CaMOTO IMaboHa —
WHCTPYMEHT HYKHO TPUMEHSITH 110 Ha3HAYEHUIO.

ITa KHWUra He 0 MabJI0HaX, HO OHa HAYYUT Bac pasdUpaThCs B HUX U MOKAKET, Kak

UX IMPaBUJIBHO BbI6I/IpaTb 1 UCIIOJIb30BATh.

NMpouecc NnpoekTUpoBaHUS

Kasasoch Gbl, ¢ OTKPBITHEM U PaCpOCTpaHEeHHEM OOIIUX MIPUHIMIIOB U MIAGJI0HOB
Bce MPoOIEMbl 0OBEKTHO-OPUEHTUPOBAHHOTO MTPOECKTUPOBAHUA Obln perensbl. Te-
1epb, KOT/[a U3BECTHBI OCHOBHbIE TIPABIJIA, KAKHE MOTYT ObITh TPYAHOCTH B pa3pa-
60TKe 0O0BEKTHO-OPUEHTUPOBAHHBIX [TPOTPAMMHBIX [TPOLYKTOB?

OxasbiBaeTCst, TPYAHOCTH MOTYT ObITh, U HeMastbie. Ecim nipecTasisth cebe mpo-
rPaMMHBIIT TTPOYKT B Buzie MeOesn Ha 3aKas, TO TIPUHIIUIIBI U IAOJOHBI OXOKH Ha
nepeBooOpabaThIBAIOIINE MHCTPYMEHTBI. A KOHEUHBII Pe3yIbTaT, Gy/Ib TO KPaCUBbIIL

U Gamma E., Helm R., Johnson R., Vlissides J. Design Patterns, Elements of Reusable
Object-Oriented Software. — New York, N. Y.: Addison-Wesley Publishing Company,
Inc, 1995.
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KOMOJI WJIM PACIIaTaHHbIil CTYJI, OTPAKAET OMBIT OOPAIIECHHST TPOTPAMMICTA C WH-
CTPYMEHTaMU TIPOEKTUPOBAHNS.

ITpuynsb npoBaios. [1porpaMMUCTBI N3HAYATHEHO UMEIOT C1ab0€ TTPEeICTABICHE
o ipoekre. Ho aT0 He MeTaeT 1M, MOCKOJIbKY paboTOCTIOCOOHDIE TIPUIIOKEHUST MOJK-
HO CO3/1aBaTh, He NMes TIPeIBAPUTEIBHBIX CBEJICHU O MTPoeKTe. JTO YTBEPKAECHNUE
CIIPABEINBO JIJIs1 JII0OOTO 0OBEKTHO-OPUEHTHPOBAHHOTO SI3bIKA, HO HEKOTOPbIE U3
HIX 60JIe€ BOCITPUUMYNBBI K HEOCTATOUHOMY TIPEIBAPUTETBHOMY TPOEKTHPOBAHUIO,
B TOM uucJie si3bik Ruby. Ruby orsinuaercst BbICOKO# CTEMEHBIO JTOSITBHOCTH, Pa3-
peliasi MPAaKTUYECKU KaXKIOMY CO3/IaBaTh CIIEHAPUH [IJisi aBTOMATU3AIIUU TIOBTOPSI-
TOTIXCS 33/1a4, a Takast aMOuInostas cpefia, kak Ruby on Rails, remaet mocrymaoit
paspaboTKy BeO-IPUIOKEHMI 1151 1I00oro nporpammucta. CHHTaKCHC 3bika Ruby
HACTOJIBKO JIETKHI, YTO CO3/IaHme PabOTOCTIOCOOHBIX TTPUIOKEHUT MO TIETY KasK 10~
MY CTIETHAIUCTY € IMHEHHBIM MbITiieaueM. [Ipu atom B pabote ¢ Ruby moryT mpe-
YCIETh Jake MPOTPAMMUCTbI, HUUETO He 3HaIIne 06 00beKTHO-OPUEHTHPOBAHHOM
MPOEKTHPOBAHUM.

U Bce e ycrenmbie, HO cozdanubie 6e3 COOMBEeMCmeyiouezo NPoeKmupoSanus
TIPUITOKEHTST HECYT B cebe DIeMEHTHI CAMOPa3PYIIEHST: X HETPYIHO CO3/IaTh, OJl-
HAKO TTIOCTEIIEHHO CTAHOBUTCS HEBO3MOKHO M3MEHUTh. OTBIT IPOTPAMMIICTA HE T10-
3BOJISIET TTPEICKA3BIBATH OymyIiee. Kak TOJBKO MPOTPaMMHUCTBI HAYWHAIOT Pearnpo-
BaTh Ha KayK bl 3a1poc Ha u3MeHeHue Gpasoil «/1a, s Mory 106aBUTh 3Ty (QYHKI[HIO,
HO OHa 6Ce paspywum», paHee TaHHble 0OENaHust OTHOCUTETBHO 6e3601€3HEHHOTO
PasBUTHS MIPUJIOKEHUS TIOCTETIEHHO TIEPEXO/IST B Pa3Psi/l HEBBITIOTHIUMBIX, & OTITH-
MU3M [IE€PEXOUT B OTUASTHUE.

BoJiee onbITHBIE TPOTPAMMUCTBI CTAIKUBAIOTCS ¢ APYTUMU MTPOGJIEMaMK TIPO-
extupoBanust. Oun sHakoMbi ¢ Texuosorussvu OOTT, Ho ernie He paséupaioTest B 0Co-
GEHHOCTSIX UX MTPUMEHEHUs. J[BUKIMBbIE JIydITUMU 0OV KIAEHUSIMI, 3TH TIPOrPaM-
MUCTBHI TTOTIAJIAI0T B JIOBYIIKY TIePEIPOEKTUPOBAHM. B 9HTy3Ma3Me OHM HEBIIOTIA/
IPUMEHSIOT IPUHIIUTIBI U BUSIT 3AKOHOMEPHOCTHU TaM, rjie X HeT. OHU BO3BOISAT U3
KOJIa CJIOJKHBIE KPACHBDIE 3aMKH, a 3aTeM UYBCTBYIOT ce0sT TIOaBIeHHBIMU B OKPY-
JKEHUU 9TUX KAMEHHBIX cTeH. Takux MmporpaMMUCTOB Y3HATh HETPYIHO, HOCKOJIbKY
OHH HAUMHAIOT pearnpoBaTh Ha 3aIPOC Ha Kaskioe n3MeHeHne (pasoit «Hert, 51 He Mory
106AaBUTH ITO CBOWCTBO, TIOCKOJIBKY MTPUIOKEHIE He ObLI0 CRPOSKMUPOB8Ano 0 no-
000HLIX Yenetl>.

M nakoHell, 00beKTHO-OPHEHTUPOBAHHbBIE TIPOTPAMMBI TEPIST (UACKO B TOM
cJiyyae, KOr/ia IIpolecc IPOeKTUPOBAHNS OTOPBAH OT IIPOIECCA TIPOIPAMMUPOBAHUS.

[IpoexTupoBaHme SBIASETCS MPOIECCOM TMOCTETIEHHBIX OTKPBITUH, 3aBUCSAIINX OT
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06paTHOIi CBsI31. DTa CBA3b 0JKHA OBITh CBOEBPEMEHHOI U MITH [0 HapacTaioliel,
TI09TOMY JIJISI CO3/IaHMs KAYECTBEHHO CIIPOEKTUPOBAHHBIX 0OBEKTHO-OPUEHTUPOBAHHBIX
MPUIIOKEHUI XOPOTIIO TIOXOST IUKIMIHbBIE METO/IBI, TPUCYIIHE THOKON METOI0TI0-
ruu paspaborku mporpamm Agile Software Movement (http://agilemanifesto.org/).
[ukangHOCTb THOKOI pa3pabOTKHU MO3BOJISIET PErYJISIPHO KOPPEKTUPOBATH KOHCTPYK-
IUIO ¥ TIJTAHOMEPHO Pa3BUBaTh ee. Eciin ke KOHCTPYKIIMST HaBSI3bIBAETCsI U3/aJIeKa,
TO CJIOKHO POBOAKMTH HYKHbIE KOPPEKTHPOBKU M BO3HUKAIOIME U3-3a HEJOTIOHH-
MaHUst TPOGJIEMBI OTPAKAIOTCS Ha KoJie. IIpOrpaMMUCTbI, BBIHYK/IEHHBIE CO3/1aBaTh
NPUJIOKEHUS (€3 CBS3M ¢ TIPOEKTUPOBIMKOM, HAYMHAIOT TOBOPHTH: « KoHeuHo, st
MOT'Y CO3/IaTh 9TOT KOJI, HO MO COBCEM He MO, UMo 6aM OCtUCIEUMENHO HYNCHO, U CO
spemenem 8vl 06 IMoM nodycaieemes.

Koraa Hy)xHO npucTtynaTtb
K NPOEKTUpPOBaHUIO

Merogosorus ru6Koil pazpabOTKK IIPEANIONATaeT, YTO Balll KJIMEHThI He MOTYT
OIIPE/IE/INTh, KAKOE UMEHHO [IPUJIOKEHIE M HY/KHO, II0KA He YBUIAT €0, HO9TOMY
HYZKHO MM €T0 [I0Ka3aTh Kak MOKHO cKopee. Eciii aTo penoioKenne BepHo, TO U3
HEro JIOP'MYECKH BHITEKAET, YTO IIPOrPAMMY HYKHO CO3/aBaTh IIOCTENIEHHO, IOHEMHOI'Y
HALIYIIBIBAS IIyTh K TOMY, 4TO OyJeT OTBeYaTh peajbHbIM IIOTPEOHOCTSIM KIMEHTa.
TubKoOCTD IpeAIoaraet, YTo caMblii SKOHOMUYHBIH CII0CO0 CO3[aHUs TAKOTO IIPO-
JYKTa 3aKJII0YAETCS B COTPYIHIYECTBE € ITUM KJIMEHTOM (KOHCTPYHUPOBATH ITPUJIO-
SKEHMe II09TAIIHO, HeOOIbIIMMU 00beMaMU, YTOObI KayK/IblIi OCBOCHHDBIN 00beM JiaBajl
BO3MOKHOCTD IIPOAYMATh Pealnu3anuio ciaeayiomero oobema). ONbIT IPUMEHEHNsI
MEeTOI0JIOIMY THOKOCTH II0ACKA3BIBAET, UTO TAKOE COTPYAHIYECTBO IIPUBOAUT K CO3-
JQHUFO IPOrPaMM, OTJIMYAOIUXCS OT TOTO, YTO TIPEACTABJISIIOCh N3HAUAIBHO; TOJIY-
YyyBILEECd B pe3yJibraTe IPUJIOKEHNEe He MOIJIO Obl ObITh CIPOTHO3MPOBAHO C I10-
MOIIbIO KAaKUX-IUO0 MHBIX CPEICTB.

Eciin rubkocTh BeieT HaC MpaBUIbHBIM KYPCOM, 3HAUNT, CIIPABEIJIUBbL 1 ABa
APYTUX MOJIOKeHUst. Bo-1epBhIX, HeT abCOMIOTHO HUKAKOTO CMBICIa B 00BEMHOM
npenBaputesbHoM npoekTuposannu — Big Up Front Design (BUFD), Bo-BTOpbIX,
HUKTO He MOKET TOYHO IIPEACKa3aTh, KOI/Ia IPUIOKeHe OyaeT ToTOBO (II0TOMY 4TO
3apaHee HEU3BECTHO, YTO OHO B KOHEUHOM UTOTe OYIET AeJIaTh).

HeyauBureabHo, 4T0 HEKOTOPBIM rOKast pazpaboTka He 110 ayuie. TpyaHo yoe-
JKAATh Jiojeil ¢ppasamu «Mbl He 3HaeM, 4TO jiejiaeM» 1 «Mbl He 3HaeM, KOrja 9T0
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6yner roroBo». Ctpemuenne kK BUFD coxpansercs, MoToMy 4TO OT[e/JbHbIM pas-
pabOTYMKAM 3T TEXHOJIOTHUS [AET OILYIIEHIe KOHTPOJISL.

BUFD neus6eKHO YCTOKHIET OTHOIIEHUST MY KJIMEHTaMI U IIPOrPaMMECTa-
mu. TTOCKOTBbKY HI OZINH MTPOEKT, HAXOSTIMHCS €IIle B CTaJuu pa3paboTKH, HE MOJKET
OBITH GE3YITPEYHBIM, HEBO3MOKHO TAPAHTUPOBATb, UTO MPUJIOKEHHE Oy1eT paboTaTh
B COOTBETCTBUU € YKa3aHUSIME KJIHEHTa U OTBeYaTh BCeM ero HyskaaM. OObIUHO
KJIMEHTBI OOHAPY/KUBAIOT HTO TIPH TIOTBITKE MCIOTb30BAHUS MPUIOKCHUS. 3aTeM
OHU TPeOYIOT BHECEHUS M3MEHEH M, [IpOTrpaMMUCTBI IIPOTUBSITCS STUM H3MEHEHISIM,
MOCKOJIBKY Y HUX €CTh CPOK, KOTOPOTO HYKHO MPHUAEPKUBATBCS U KOTOPBIN YiKe,
BO3MOJKHO, TIpotiiest. B pesysbrare Takoil mpoekT GyieT ob6pedeH Ha TpoBal.

[Tpruubl 9TUX CTOJKHOBEHUN MOHATHBI BceM. KOria mpoexT He BbIIepKIBAeT
KPallHUX CPOKOB TOTOBHOCTH (JIaKe €CJIM 9TO CIyJdaeTcs M3-3a U3MEHEHWH B cIie-
uUKaIug ), BHHOBATHI TPOTPaMMUCThL. OIHAKO €CJIV OH TOTOB B CPOK, HO He YI0B-
JetBopsieT hakTUIeCKUM TPeOOBAHUSIM, 3HAYWT, YTO-TO YITYIIEHO B ClIENN(UKAIIUH
1 BUHOBAT KianeHT. KoHcTpykTopckas gokymentannst BUFD kak goposxnas kapra
ISt pa3paboOTKY TIPHUIIOJKEHHUS, HO TOCTENIEHHO OHA CTAHOBUTCS IPUUYMHON pasHOTJIa-
CHUT.

Ecom B oskmpanuy Ipyrux pe3yabTaToB BCe MOBTOPSIETCS CHOBA M CHOBA, MPO-
IPAMMUCTBI C TETIJIOTOH BCMOMUHAIOT PO MAHU(DECT O THOKOM TTPOrPaMMIPOBAHUT —
Agile Manifesto. Tubkast pazpaborka yp00Ha, TIOTOMY Y4TO OHA 3apaHee TIPU3HAET
OTIPEJIENICHHYIO HEJOCSATAEMOCTD CYIECTBOBAHMS M/ICATBHOTO MPUIOKeHUs. Takum
06pa3oM, TeXHOJIOTHY THOKOI PazpaboTKY TIPEIAraloT PENeH s, KOT/Ia TPU CO3/a-
HUU [IPOTPAMMbI HET [IPEJCTABJIEHUSI HU O I[eJISIX, HU O CPOKaX.

XoTs B KOHIEMIIY THOKOI pazpaboTKK TOBOPUTCS, UTO «HE CJEAYET 3aHUMAaThCST
0OBEMHBIM TIPEIBAPUTETHHBIM TIPOEKTUPOBAHUEM, ATO €Ille He 03HAYAET MOJHOTO
oTkasza oT npoextupoBanusd. CioBo «npoexms B BUFD umeer nHoe 3HaueHue, yem
B OOII. BUFD npexycmarpuBaer nosHyto crieninuKaniio 1 BCeCTOPOHHEee J0KY-
MEHTHPOBAHIE BCEX 0;KHMIAEMBIX CBOICTB TIPe/I/IaraeMoro mpuioxkenus. Ecim k pa-
6oTe MPUBJIEKAETCS APXUTEKTOP TIPOTPAMMHOTO 00ECIIEUEHSI, TIPOEKT MOKET OBITh
pacIIupeH MmocJie MpeABapUTEIbHOTO PENIeHIs O CTPYKTYPHON OPraHU3aI[uu BCETO
Koz1a. O6bEKTHO-OPUEHTUPOBAHHOE TIPOEKTUPOBAHNE CBA3AHO CO 3HAYUTETHLHO HoJiee
y3Koi 06aacTbio. OHO CHCTEMATU3UPYET UMEIONMINICS KOJT, YUTOOBI €ro MOKHO ObLIO
JIETKO M3MEHUTD.

ITporiecent ru6KOi PazpaboOTKHU 2apanmupyom usmenenus, 1 BO3MOKHOCT BHO-
CUTDb 9TU U3MEHEHWS 3aBUCUT OT KOHCTPYKIIUK Balero npuioxenus. Eciu Bb
He CIToCcOOHBI CO3/1aBaTh KAUeCTBEHHO CIIPOEKTUPOBAHHBIN KO/, TO BaM MPUIETCS
MepPerChIBATD MPUIOKEHNE HA KAXKIOM JTaTlle.
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Taxum o6pasom, TiOKast pazpaboTka He 3alperaet MPoeKTHPOBaHUE, a mpedyem
ero ipoBeienust. Ho monanoburest kauecmaeennoe poekTrpoBatnue. Bam npugercst
BBLJIOKUTBCS 110 TIOJTHOU. Y creX THOKOW pa3padOTKU 3aBUCUT OT TIPOCTOTO U Y100~
HOTO /151 U3BMEHEHUS KOJIa.

OueHka NpoeKTUupoBaHuS

B Gbiiibie BpeMeHa porpaMMICTOB HHOT/IA OIEHUBAJHU TI0 KOJUUECTBY HATUCAHHBIX
UMK CTPOK Kozia (1o Tak HasbiBaeMomy Source Lines Of Code, SLOC). IIpoucxosxie-
HUe 3TOH OIeHOYHOI CHCTeMbI He BbI3bIBAeT COMHEHUIT: 1106011 HayaIbHUK, I1oJ1ara-
IOIUI, 4TO IPOrpaMMUpPOBaHKe CPoHK paboTe Ha cOOPOYHOM KOHBeliepe, e pabo-
Y€ ¢ OAMHAKOBOI KBasnpuKaiyeii CoGuparoT OMHAKOBbIE BUIKETbI, JIETKO TIOBEPUT
B TO, YTO MHAMBH/YaJIbHYIO BBIPAOOTKY MOKHO OILIEHUTD IIPOCTBIM IOJCYETOM BbI-
JMaHHOU TpoAYKIHK. J[Jist PYKOBOAUTEIEH, KOTOPBIM TpeOyeTcs: criocob CPaBHUTH
3 PeKTUBHOCTD Pa3HbIX TPOTPAMMUCTOB U OIEHUTH MTPOTPAMMHBIN MTPOIYKT, TI0-
kasateab SLOC mpu Beex ero 04eBUIHbIX IpodaeMax ObLI JIydille, YeM HITIEro.

ITOT TOKa3aTe b IBHO Pa3padaThiBaJICs HE TPOrPaMMEICTaMi. B TO BpeMst Kak
SLOC mor o11eHUTh MHANBU/Ly AJIbHBIE TPYA03aTPAThI M CIIOKHOCTD MTPUJIOKEHUS, OH
HUYEro He roBopuJi 00 o01ieM kadectse. Eciiu psoM cr/isiinero mporpaMMucTa-Ho-
BUYKA cOUTYT O0JIee TIPOAYKTUBHBIM, TIOCKOJIBKY Ha Pa3paboTKy (BDYHKIIUU Y HETO
yIIJIa Macca Ko, a Bbl CIIOCOOHBI CO3/IaTh TAKYIO ke (DYHKIIMIO BCEro 32 HECKOJIBKO
CTPOK, TO KaKoii OyaeT Baia peakuus? JlaHHbIil II0Ka3aTesib M3MEHsIET CUCTEMY T10-
OIIPEHU TAKIM 00Pa30M, UTO HTO BPEAUT KAUECTBY.

B cospemennom mupe SLOC yrke aHTUKBAapuar, ero IpakTUIeCKH Be3/e 3aMe-
HUJIU HOBBIMU OLleHOYHBbIMU cucTeMaMu. CyiecTByeT MHOKeCTBO Ruby gem-
MaKeToB (caMble TOCJEHUE U3 HUX MOKHO HaliTu B onckosuke Google mo kito-
yeBoil (pasde ruby metrics), KOTOPbIE MOTYT OIIEHUTDb, HACKOJILKO ITOJIHO Balll KO/
caenyet npuniiunam OOII. OneHouynble MpoOrpaMMbl CKAHUPYIOT UCXO/HBIN KOJT
U TIOJICIMTBIBAIOT BCE, YTO TOBOPUT O €T0 KauecTBe. 3aIyCK OIEHOYHOTO TaKeTa
B OTHOILEHUH Balllero cCOOCTBEHHOIO KO/la MOKET OTKPBITh BaM IJIa3a Ha ero Kaue-
CTBO, 00ECKYPaKUTh, a MHOTA U BCTPEBOKUTH. Kak 0Ka3anock, B TOIKOBO CIIPOEK-
TUPOBAHHBIX TIPUJIOKEHUSX MOKHO OOHAPYKUTH BHYIIUTEIHHOE KOJIMIECTBO Ha-
pymenuii npuamunos OOII.

IT10x1e oLeHOUHbIE [T0Ka3aTeIn 0O bEKTHO-OPHEHTUPOBAHHOIO IIPOEKTHPOBAHMS,
HECOMHEHHO, SBJSIOTCS TPU3HAKOM HEYAUHOTO TPOEKTUPOBAHUS; KO C HUBKUMU
olleHKaMu Oydem TPpyIHO usMeHuThb. K cojkasieHio, BBICOKUE [T0Ka3aTe/u He JJOKa-
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3BIBAIOT 0OPATHOE, TO €CTh HE TaPAaHTUPYIOT, YTO J11060€ BHOCKHMOE BaMK M3MEHEHUe
OyzeT JIeTKuM WK HedaTpaTHbIM. [Ipo6jieMa B TOM, YTO MOKHO CO3/1aBaTh IIPEBOC-
XOJIHBIE TTPOEKTHI ¢ MpUIleIoM Ha Oyaymiee. VI, XOTst OHU MOTYT BbIaBaTh OU€Hb
BBICOKME Pe3ybTaThl pH orierke Kayectsa OOII, ecsim onn HatlesleHbl HA HEBEPHO
npedycmompennoe Gyaylee, TO IPU €ro HACTYILJIEHUU UCIIPABJIEHUSI MOT'YT OKa3aTh-
cs1 04eHb 3arparHbiMu. O1leHOYHbIE TOKa3aTean 00bEKTHO-OPUEHTUPOBAHHOTO IIPO-
eKTHPOBAHM He MOIYT UAeHTU(DUIUPOBATH IIPOEKTHI, KOTOPbIE IIPAaBUIbHO paboTa-
0T, HO COBEPIIAIOT He Te AeiiCTBU, KaKkue TPeOyIoTCs.

CremoBaTebHO, TIOYYNTENbHAS UCTOPUS O TOM, Kak orleHouHas cuctemMa SLOC
BCTaJIa Ha JIOJKHBIH Ty Th, pactipocTpansgeTcs u Ha orieHouHble cuctembl OOII. K aum
cJielyeT OTHOCUTBCS ¢ j1oJielt ckenicuca. OlieHOUHbIe CUCTEMBbI T10JIE3HbI, TOCKOJIBKY
GeCIpUCTPACTHBI U BBIJAIOT YUCAOBbIE IOKA3ATEJIHM, UCXOAS U3 KOTOPBIX MOKHO
C/IeJIaTh BBIBOJIBI OTHOCUTEIBHO MTPOTrPaMMHOTO TIposykTa. Ho aTo He mokasatesnb
Ka4yecTBa, a IPOMEKYTOUHbBIE JAHHbIE, CBUIETEIbCTBYIONIME O HEOOX0AUMOCTH HoJiee
riy6okoro uccirenoBanus. KoHedHOH OEeHKOH TPOTrpaMMHOTO TIPOAYKTa Oy Ay T 3a-
mpamol Ha Kaxicoyro PYHKUUIO 8 MeweHue 3HaUUM0z0 UHMEPEALa 6PeMeHil, HO BbIYKC-
JIUTH ee HerPocTo. [Topo3Hb olpeiesuTh, OTCJIEUTD U OIIEHUTH 3aTPAThI, (PYHKITO-
HaJl ¥ BpeMsl BeCbMa HeJIETKO.

Jlaske ecsii BbI CMOZKETE N30JIMPOBATD OTAETBHO B3SITYIO (DYHKIIMIO U OTCIEIUTD
BCe CBsI3aHHbIE C Hell 3aTPaThl, HA OIIEHKY KO/Ia TaK)Ke BJIUSIET 3HAUUMbLI UHMEPBA
epemenu. VIHorna Hamuare Kakoi-To (DyHKITMN BaKHO MMEHHO ceifuac HAaCTOJBKO,
4TO OHO TIepeBernBaeT aodoe Oyayiiee yeeandenne sarpar. Eciau orcyrersue GyHk-
LMK 3aCTaBUT BAC OTOMUTHU OT JIeJI CErO/[Hs, TO y’Ke HeBakKHO, BO 4TO 0boiigeTcs 3a-
HSTHE KOJIOM 3aBTPa; BCE BOBMOKHOE HY)KHO CJI€JIATh B UMEIOTIEECs Y Bac BPEMs.
[Tomo6HbI KOMIIPOMKCC B IPOEKTUPOBAHUY M3BECTEH KaK MeXHUUECKUtl 002. ITO
KPEINT, KOTOPBII B KOHEYHOM CY€eTe JOJKeH OBbITh IIOTAIIeH, ¥ BIIOJHE BO3MOKHO,
YTO C IPOIIEHTAMH.

Jlaske ecsi BbI HEYMBIIIIJIEHHO OKA3a/lCh B TEXHUYECKOM JIOJITY, TOMHUTE, UTO
[IPOEKTUPOBAHUE OTHUMAET BPEMS U [T0ITOMY CTOUT JieHer. [1ocKoJIbKY Ballieli 11eJbio
SIBJISIETCSL CO3JIaHMe TIPOTPAMMHOTO TIPOYKTa, TO PelleHwe, Kacawlieecst oobema
POEKTUPOBAHKS, 3aBUCUT OT ABYX 00CTOSTENBCTB: BAILIEr0 MACTEPCTBA U OTBEIEH-
HOTO Ha IIPOEKTUPOBaHUe BpeMeHu. Ecjii TPOeKTUPOBAaHNE B ATOM Mecsile 3aiiMeT
MOJIOBMHY BAlllero BPEMEHN 1 He HAYHET PUHOCHUTH IPUOBLIb B TEUYEHUE TO/IA, TO,
BO3MO’KHO, BPSJL JIU CTOUT 3aHMMAThCSI UM B TakoM oObeMe. Eciii 06 beMbl ITPOEKTH-
pOBaHUs He T03BOJISIIOT C/IaTh IIPOAYKT B CPOK, 3HAYUT, BbI mipourpasiu. [loctaBky
[IOJIOBMHbBI KAYECTBEHHO CIIPOEKTUPOBAHHOIO IIPUJIOKEH U MOYKHO CPABHUTh C T10JI-
HBIM CPbIBOM paboThl. Ho ecimm mpoeKTupoBaHue 3aHsI0 y BaC HOJIIH (1 9TO BpeMst
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OKYITUTCSI B TCYEHKE BCETO JIHST ), 2 3aTEM CTAHET IPHUHOCUTD TIPUOBITH HA TTPOTSIKEHUH
BCETO0 JKU3HEHHOTO ITUKJIA TPUJIOKEHIIS], 3HAUUT, BbI ITOJIyYaeTe CBOCOOPA3HYIO eKe-
JTHEBHYTO KATUTAIN3AINIO0 MTPOIIEHTOB € 3aTPAY€HHOTO BPeMeHU. JDTH 3aTpaThl Ha
IIPOEKTHUPOBaHNE OKYITAIOTCS HaBCeT/a.

Touka 6e3yOBITOYHOCTH JIJISI TPOEKTUPOBAHISI 3aBUCHUT OT TIporpammucTa. Heorbit-
HbIE TTPOTPaMMUCTBI, TPATSIIe MHOTO BPeMeHH Ha oriepeskatolee MPoeKTHPOBAHNE,
MOTYT HUKOT/Ia HE JJOCTUYb TOTO MOMEHTA, KOT/Ia OKYIISITCS 3aTPadyeHHble yCUIHS.
OrnbITHBIE TIPOEKTUPOBIIUKHU, YTPOM CO3/IAI0IIIE TPAMOTHBIM KOJI, YK€ THEM MOTYT
COKOHOMUTD cpejicTBa. Banr ypoBeHb ONBITHOCTH HAXOAWTCS, HABEPHOE, MEK/ILY
TUMU [IByMs KpaliHocTsAMu. Mosi KHUTa IacT BaM YPOKU MacTepPCTBa, KOTOPBIMU
MOZKHO BOCIOJIB30BATHCS [IJIsl CMEIIEHUST TOUKU Ge3yObITOUHOCTH B HYKHOM BaM
HaIlpaBJIeHUM.

KpaTtkoe BBepgeHue
B 00bEeKTHO-OpPUEeHTUPOBaHHOE
nporpaMmmMmupoBaHue

OO6BbEKTHO-OPUEHTHPOBAHHBIE TIPUJIOKEHUSA COCTOAT U3 0OBEKTOB 1 COOOIIEHUT,
repeiaBaeMbIx Meskry HUMH. CooOImeHns urpaioT 6oJiee BayKHYIO POJIb, HO B TAHHOM
KPaTKOM BBe/leHUH (1 B IIEPBBIX IJIaBAX 9TON KHUTH) 9TU IIOHATUS TOKECTBEHHDI.

MpoueanypHblie A3bIKU

MOKHO BBIIEUTD JBA CTUJISI TIPOTPAMMUPOBAHUSL: 006EKMHO-0PUCHMUPOBAHHOE
u npouedyproe nporpaMmmuposanie. I1oesHo paccMarpuBaTh 00a CTHIISL C YI€TOM
TeX IMOHATHI, KOTOPbIE OTIMYAIOT MX APYT OT Apyra. IIpencrasum cebe yHUBEPCaIb-
HBIH MTPOTIe/Ly PHBIN SI3BIK ITPOrPAMMUPOBAHNS, OJIMH U3 TeX, HA KOTOPOM BBI CO3/1ae-
Te TPOCThIE ClleHAPUU. B 3TOM sI3bIKE MOKHO OTIPEENSATh epeMEHHbIE, TO €CTh
MPUIyMBIBATh UMEHA U CBSI3BIBATH UX CO 3HaYeHUSAMU. [locie prcBanBanmst K 9TUM
3HAUEHISIM MOKHO OOPAIIAThCsI, CChLIAsICh Ha IEPEMEHHBIE,

Kak 1 Bce npoleypHble I3bIKH, Halll I3bIK MOJEPKUBAET TaKue HeOOJIblIe
dburcupoBanmbie HaOOPHI Pa3HO0OPA3HBIX JaHHBIX, KAK CTPOKH, YKCJIA, MACCUBHI,
ailibl ¥ T. 1. DTU PA3HOBUAHOCTH JAHHBIX U3BECTHBI KaK munvt dannvix. Kasxupiii
THUIT IAHHBIX OMUCHIBAET KOHKPETHBIE BU/IBI 2JIeMEHTOB. CMpoKo6ulil TUTI IAHHBIX
OTJINYAETCST OT Paiinosozo. CHHTAKCHUC SI3bIKA COAEPIKUT BCTPOEHHBIE OTIEPAITNN JITIST
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COBepIIeHN IENCTBUN Ha/l PAa3JTMIHBIMU TUTIAMU JaHHBIX. Harpumep, ¢ nx moMonisio
MOKHO 00BEMHATH CTPOKKM U YMTATh JaHHble 13 (pailiosB.

[TockosbKy IepeMeHHbIE CO3/Iat0TCS 8aMU, BB 3HAETE, KAKOH TUTI JAHHBIX CO/iep-
JKUAT Kask/1ast u3 HuX. Baimm oxkujianus HacueT BUIOB OTlepaliiii, KOTOPbIMU MOKHO
BOCIIOJIb30BATHCS, OCHOBBIBAIOTCS HA BAIINX 3HAHUAX O TUTIE TAHHBIX TEPEMEHHOM.
Bbl 3HaeTe, 4TO CTPOKM MOYKHO JIOTIOJIHUTD, C YMCJIAMH TTPOBECTH MaTeMaTHIeCcKue
oTiepaliny, 3alTH 1O UH/IEKCAM B MAaCCUBBI, TPOYUTATD (hAIIBI U T. 1.

Bce Bo3aMOKHDBIE TUTIBI TAaHHBIX U OTIEPAINHU y>Ke CO3/IaHbl, OHU BCTPOEHBI B CUH-
TaKCHC I3bIKA. SI3BIK MO3BOJISIET co3/[aBaTh (hyHKIUN (TPYNIUPOBATD P/l TIPe/i-
OTIpe/leJIEHHBIX OITepaIfil 10/ HOBBIM UMEHEM ) UJIN OTIPE/IENATh CJIOKHBIE CTPYK-
TYpbl JaHHBIX (COOUPATh Psijl HPEeAOIPeleJeHHbIX TUIIOB JaHHBIX B UMEIOILYIO
cOGCTBEHHOE UM YITOPSZIOUEHHYIO CTPYKTYPY ), HO BbI HE MOJKETE COCTABJISITh abCO-
JIIOTHO HOBBIE OTIEPAITNY 1 TIOMEYATh HOBBIE TUIIBI IAaHHBIX. BbI pacronaraere TOJIbK0
TeM, UTO BUJIUTE.

B namrem s3bIke, Kak ¥ BO BceX MPOIEAYPHBIX SI3BIKAX, MEK/LY IAHHBIMU U TTOBe-
JIeHUEM Tiesiast TponacTh. /laHHbIe yIIaKOBBIBAIOTCS B IIePEMEHHBIE, a 3aTeM Iepe/ia-
I0TCS TOBEJIEHUTO, KOTOPOE MOSKET BIUATD HAa HUX ITPAKTUIECKU KakK yrofHo. /lanabie
MOXO0KM Ha pebeHKa, KOTOPOTO MOBEICHNE KasKI0€ YTPO OTIPaBJsieT B mKkouy. He cy-
IECTBYET CII0c06a y3HATh, YTO HA CAaMOM jieJie TIPOMCXOAUT, KOTAa OH BHE II0JIs
3penus. BiusgHue Ha gaHHbIE MOKET ObITh HEIIPEICKa3yeMbIM, 1 €0 CJIOKHO OTCJIe-
JIATh.

OOBbEKTHO-OPUEHTUPOBAHHbIE A3bIKN

Teneps npecraBbTe cebe APYTYIO PAa3HOBUAHOCTD SI3bIKA TIPOTPAMMUPOBAHIS, OC-
HOBAHHOTO Ha MCIOJb30BAHUHT KIACCOB OOBEKTHO-OPUEHTHPOBAHHOTO A3bIKA, HATIO-
nobue Ruby. Bmecto pasjiesieHust JaHHBIX U [TOBEAEHUsS HA JIBE OTAEIbHBIE, HUT/E
He cxozsmecs chepbl Ruby 00beinHsIeT MX B OTHO TIEJI0E T/ HA3BAaHUEM <006eKN >,
Y 06BEKTOB eCTh MOBEICHKE, M OHU MOTYT COJICPKATH TAHHBIE, IOCTYTIOM K KOTOPBIM
YIPABJASIOT TOMBKO OHU. OGBEKTHI TPEIOTIPEAEIAIOT TTIOBE/IEHIE IPYT JAPYTa, OTIIPAB-
JISIST IPYT APYTY COOOUEHUSL.

B Ruby BMecTO ¢TpOKOBOTO muna Oamvix TPELyCMOTPEH CTPOKOBBIN 00BeKM.
Onmnepaiun, paboTaroliue co CTPOKaMI, BCTPOEHBI B CAMU CTPOKOBbIE OOBEKTDI, a He
B CUHTaKCHUC s13bIKa. CTPOKOBbIE 0OBEKTHI OTIIMIAIOTCS IPYT OT APyTa TEM, UTO KasK-
JTBIH 3 HUX COZICPKUT CBOIO COOCTBEHHYIO IEPCOHATILHYIO CMPOKY TAHHBIX, HO CXOKH
TEM, Y4TO KasKJblil BefeT cebst TOUHO Tak Ke, Kak Bce ocTajibHbie. Kaxkaass cTpoka
UHKANCYIUPYemcsi, TO eCTb CKPbIBAET CBOU JIAHHBIE OT OCTAIBHOTO MUPa. Kaxkapiii
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00BEKT caM 151 ce0s pelaeT, Kakoii 00beM CBOMX JaHHBIX (GOJIbIIIIA MJT MEHBIITI)
OTKPBITD JIJIs1 BCEX OCTATTbHBIX.

ITockOMbKY CTPOKOBBIE OOBEKTHI TOANEPKUBAIOT CBOM COOCTBEHHBIE OTIEPATINT,
Ruby He Hy»kHO 3HATH HUYETO KOHKPETHOTO O CTPOKOBOM THIIE JAHHBIX, EMY HYKHO
JIIIb MPEIOCTaBUTh 0ObeKkTaM 00muil ciocob ornpasku coodbuenuii. Hanpuwmep,
€CJI CTPOKY TOHUMAIOT coobTiierH e concat, Ruby He mo/ken comepkaTth CHHTaAKCHC
111 OO BEANHEHYST CTPOK, OH BCETO JIMIID JIOJIKEH TPEAOCTABUTE CIIOCO0 OTIPABKH
concat OT OJIHOTO 0OBEKTA IPYTOMY.

Jlaxke caMOMY TIPOCTOMY TPUIOKEHHUTO, CKOPEe BCETO, TOHATOOUTCST HECKOTBKO
CTPOK, WJI Yuces, uin (haiios, uir MaccusoB. Koneuno, HHOT/Ia MOsKET TTOTpe6o-
BaThCS1 YHUKAJBHBINH OOBEKT ¢ MHAMBU/YAJIbHBIMU, HU HA YTO HE MOXOKUMHU CBOK-
CTBaMM, HO Yallle BCETO MPUXONTCS CO3/IaBATh MHOKECTBO 0OBHEKTOB, MMETOTINX
OJIMHAKOBOE TIOBE/ICHIE, HO MHKAIICYIUPYIONUX PAa3JINyHble JTaHHbIE.

OO06DbEKTHO-OPUEHTUPOBAHHDBIE SI3BIKK, OCHOBAHHDIE HA TPUMEHEHUH KJIACCOB,
nono6HbIe Ruby, MO3BOJISIOT OMPEETUTD KIACC, TTPEACTABISIONTHH TPO0Gpas KOH-
CTPYKITMH MOXOKNX 00bekToB. Kiace onpenensier memodvr (MaHepbl MOBEICHUS)
u ampubymut (epeMeHHbIe ). MeTo/IbI BRI3bIBAIOTCS B KAUECTBE PEAKIINU Ha COO0IIIe-
HUsl. MeTo/Ibl ¢ OJMHAKOBBIMIU HMEHAMU MOTYT ObITh OIPEe/Ie/IeHbl BO MHOTHX pa3-
JMYHBIX 06beKkTax, a Ruby st mo6oro oTmpaBieHHOTO cO06IIEHUST IOTKEH HANTH
U BBI3BATD HYKHbBII METOl HY’KHOTO OOBEKTA.

Cam daxkT cymecTBOBaHMS K1acca String MO3BOJSET NCHOIB30BATh €T0 MHOTO-
KPaTHO [T CO30aHUSL HOBbIX IKICMNIAPOE CTPOKOBOTO 06bEKTa. B Kask/0M HOBOM
CO3/IaHHOM 9K3eMILISIpe String peanusyomes OHUA 1 T€ K€ METO/IbI U UCTIOTb3YIOT-
Cs1 OJTHU U T€ JKe MMeHa aTPUOYTOB, HO KaK/[bIll M3 HUX COJAEP/KUT CBOU COOCTBEHHbIE
nepcoHasbHbIe JaHHbIe. Bee Takue aK3eMIISIPbl COBMECTHO IIPUMEHSIOT OJTHU U T€ JKe
METO/IbI, TOATOMY BelyT cebst KAaK CTPOKH, String-00beKThI; HO OHU CO/IEPIKAT PasHbIe
MaHHbIE, TOITOMY MPEICTABISIIOT COOOH PasHble OOBEKTHL.

Krace String ompejesisieT THII, TIPEACTABIAIONNI cO60i HeuTo Gobiiee, YeM
POCTO danmwvle. Pactiosaras CBeEHUSIMU O TUTE 0OBEKTA, BbI MOJKETE BHICTPAUBATD
TPETTOMOKEH ST HACUET TOTO, Kak OH OyzeT cebst BecTH. B TpoTienypHbIX S3bIKax
nepeMeHHble UMEIOT €IMHCTBEHHBIN TUI JJAHHBIX, TO3BOJIAIONINN TIPe/IoaraTh,
Kakue onepaiuu emy 11oaoiiayt. B Ruby y o6bekra MoxeT 6bITh MHOTO TUTIOB, O/IMH
13 KOTOPBIX Beeria Gy/IeT MOCTYTATh OT ero Kracca. ClieloBaTeIbHO, CBEIEHVIS O THITE
(v Trnax) 06beKTa MO3BOJAIOT CTPOUTE MPE/TIONOKEHNST HACYET COOOTIEH I, Ha
KOTOpbIE OH GY/IET OT3BIBATHCSL.

Ruby mocrassiercst ¢ Hrabopom mpenonpenenenHbix Kiaaccos. Hanboee y3masa-
€MBI T€ U3 HUX, KOTOPBIE ITPOEIUPYIOTCS Ha TUIIBI IAHHBIX, UCTIOJIb3yeMble TIPOLIe/LyP-
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HbIMU sA3bIKaMu. Harpumep, kirace String onpe/iesiseT CTPOKH, Kiacce Fixnum orpe-
JlesisieT 1iesible yncda. V3HayaibHO CyHIecTBYeT KJIACC JIJIsT KaXK/0ro THUTIA IaHHbIX,
HaJIMYHe KOTOPOTO MOKHO OKH/IATh OT si3biKa IporpaMmmuposanust. Ho camu 1o cebe
06 BEKTHO-OPUEHTUPOBAHHBIE SI3BIKH TOCTPOEHBI Ha NCIIOIB30BAaHU OOBEKTOB, U TY'T
BO3HUKAIOT BECbMA MHTEPECHDBIE OOCTOSITEIbCTRA.

Kiace String, To ectb poo6pas JJisk HOBBIX CTPOKOBBIX OGBEKTOB, CaM no cebe
A61A€MCsL 06BEeKMOM; OH TIPEJICTABIAET cOO0I aK3eMIIsIp 06bekTa Class. ToumHo Tak
JKe, Kak JIF0OO0H CTPOKOBBIN 00BEKT OTIIMIAETCS JIUIIH JAHHBIMU 9K3EMILISIPA KJIacca
String, Kaskablil 00beKT Kitacca (String, Fixnum u mak do beckoneunocmu) oTinda-
eTcs JIMIID JaHHBIMM 9K3eMILIsIpa Kiaacca Class. Kiace String IpousBOAUT HOBbIE
CTPOKH, a Class — HOBbIE KJIACCHI.

Takum 06pazoM, 06 bEKTHO-OPUEHTUPOBAHHbIE SI3BIKU SIBJISTFOTCS OTKPBITBIMHU.
OHM He OTPAaHUYNBAIOT BAC HEGOIBIITNM HAOOPOM BCTPOCHHBIX THITIOB ¥ MTPEIOTIPEIe-
JIEHHBIX OTTepaIfiii. Bbl MOKeTe cCaMOCTOSITEIBHO MTPUYMATh AaOCOTIOTHO HOBBIE THIIDL.
Kaxmoe 06beKTHO-OPHEHTHPOBAHHOE MTPHJIOKEHUE TIOCTEIEHHO CTAHOBUTCS YHI-
KaJIbHBIM SI3BIKOM IIPOTPAMMUPOBAHMS, TIPeHa3HAYCHHBIM KOHKPETHO /IS Baliei
HPEAMEeTHOI 001acTH.

[IpuneceT i BaM 3TOT A3BIK B KOHEYHOM CUeTe Y/IOBOJIbCTBUE WJIHM JOCTABUT
XJIOIIOTBL — 9TO BOIIPOC IIPOEKTUPOBAHUS, KOTOPOMY ITOCBSIIeHA JaHHast KHUTa.

BoiBoAbl

Ecan mpusioskeHunio B ciydae yaul yrOTOBaHA JIOJTast JKU3Hb, CAMOU CEPbe3HON
pobIeMoii cTaHeT BHeceHNe U3MeHeHNH. 3aaya TPOEKTHPOBAHUS COCTOUT B CO3-
JIAHUHU TaKOH CTPYKTYPbI KOJA, KOTOpas o3BOJIUT 9(DEKTUBHO IPUCIIOCAOINBATHCS
K u3MenenusaM. Hanbosree 3aMeTHBIMHU 9JIeMEHTAME TIPOEKTHPOBAHIS SIBJISIOTCST
TPUHITUITBT U TAGI0HBI, HO, K COKATEHIUIO, Iaske MTPABIJIBHOE TIPMEHEHNE TPUHITN-
II0B 1 Ha/lj1esKallee nCIroJib30BaHnnue I_Ha6JIOHOB HE rapaHTHUPYIOT CO3JaHW ITPUJIOIKE-
HUST, KOTOPOE JIETKO TTO/IAeTCST M3MEHEHSIM.

BeIstBUTB, HACKOJIBKO CTPOTO TIpUIOKeHHe ciaeayeT npuHImmam OOlL, momorator
COOTBETCTBYIOIIME OILIEHOYHbIE CHCTEMBI. II1oxme nmokasareyn sIBJISIIOTCS SIBHBIM
TPU3HAKOM OYAYIINX TIPOOIEM, OTHAKO XOPOIINe MOKA3ATeTNn MAIo 4To maioT. He-
JOCTATOYHO XOPOIINIT TPOEKT MOKET BBIATH OTJIMYHBIE TIOKA3aTEeNH, HO IPH 3TOM
OCTaBaTbCA 3aTPAaTHBIM 110 YaCTHU M3MEHEHUI.

Yr00bI TTOMYIUTh MAKCUMATBHYIO OT/Iauy OT 3aTPAYeHHBIX HA TPOECKTUPOBAHHUE
PECypcoB, HYsKHO pazobparhest B TEOPUH TIPOEKTUPOBAHIS U JOJLKHBIM 06pa3oM
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MPUMEHUTH €€ B HY5KHOE BPEMSI M B HYKHBIX 0ObeMax. YCIeX B TPOEKTUPOBAHIH
3aBHICUT OT BaIllleTO YMEHUS IPUMEHUTH TEOPUIO Ha MPAKTUKe.

A BueM pasHuLA MEXKIY Teopreil 1 npakTukoii? MakTuyecku HU B yeM. Ecin Gbr
TeopHst Obia TPAKTHKOM, MOKHO OB1T0 661 BRIyunTs pasmia OOTL, neycranto mpu-
MEHSITh MX B pPaOOTE — U ¢ HTOTO JIHS CO3/[aBaTh MCATBHBIN KO/ 1 Ha 9TOM 3aBEPIITHUTh
cBo10 paboTy. OHAKO KPUTEPHEM NCTHHDI TIPAKTHKA BCE XKe SBJsteTcs. B ormane
OT Teopuu oHa TpebyeT nmpuioskeHus ycrnuii. [IpakTuka — 910 yKJIajKa KUPIHYeit,
COOpY:KeHIEe MOCTOB U HamMcaHue Koja. [IpakTika JKuBeT B peaJbHOM MUpe U3Me-
HEHWIi, TyTaHWIIBl U HeonpeneseHHocTH. OHa CTATKUBAETCS € KOHKYPUPYIOITUME
BapMaHTAMU U BEIOMPAET HAMMEHbITIee U3 3071, OHA M3BOPAYMBAETCS, OHA TIOICTPAXO-
BoiBacTcst. OHa 3apabaThiBacT Ha JKU3Hb, JIEJIask BCE BO3MOKHOE C TEM, YeM PACIIoJa-
raer.

Teopust Tosie3Ha 1 HEOOXOMMA, U UMEHHO eil GblLiIa TIOCBSIIEHA TEKYTIast TIaBa.
Ho aToro y:xe BIOJHE TOCTATOYHO, HACTAIO BpeMsI IepeiTh K TPaKTHKE.
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[TpoekTnpoBaHme
Kj1laCCOB C eANHCTBEHHOU
0093aHHOCTbIO

OcHOBOIT 00BEKTHO-OPUEHTHPOBAHHON CUCTEMBI SIBJISIETCST COODIIEHNE, HO HanboJiee
3aMeTHas OpPTaHU3AIMOHHAsT CTPYKTYpa — Kiracc. COOOIIEHUsT COCTABISIOT SIPO
MPOEKTA, HO, TOCKOJIbKY KJIACCHI B MIPUJIOKEHUN 3aMeTHEE, 3Ta TJIaBa HAYNHACTCS
C MaJIOTO U B TIEPBYIO 0Yepe/lb MbI PACCMOTPUM, KaK PEITUTbh, YTO TOJIKHO TIPUHA -
JIEKATh KJIaccy. B HECKOIbKUX CIIE/IYIOTIIX IJIABAX aKIEHT B IPOECKTUPOBAHUH OYIET
MOCTETIEHHO CMETAThCS OT KJIACCOB K COOOIIEHUSIM.

Yo npezncrasistior coboit kinaccesl? CKoIbKO MX 10JKHO ObITh? Kakoe nosegene
B HUX JIOJKHO OBITH peannzoBano? Kaknm 06beMoM HHGOPMAIHN O IPYTUX KITACCaX
onu pacrosarator? Kakoit 00bem nH(GOPMAITUT OHU CAMU JIOJKHBI IaBaTh?

[Moo6HBIE BOTIPOCHI MOTYT MPUBECTH B 3aMeNIaTeIbeTBO. Kaskioe Kaxyieecst
He3BIOJIEMBIM pellieHre TauT B cebe onacHocTh. Ho He cTouT GOSATHCS: HA JAHHOM
aTare BaM HYKHO IIyOOKO B3IOXHYTH U MOBEPUTH B TO, YTO BBI CIIPaBUTECH. Bara
IeJIb — CO3/aTh MOJIENb TPUJIOKEHUST C UCIOJIb30BAHUEM KJIACCOB, YTOOBI OHO BBI-
TIOJTHSIJIO CBOTO (PYHKIIMIO ceffuac ¥ TT03BOJIAIO JIETKO BHECTH HYJKHBIE M3MEHEHUS
MOTOM. DTO J[BA COBEPIIEHHO Pa3HBIX KpuTepust. JII060i MPOrpaMMICT MOKET 3a-
CTaBUTH KO/ paboTaTh NMEHHO cefiuac. OHAKO COBEPIIEHHO PYTOE JIETI0 — CO3/IaTh
MPUJIIOKEHUE, KOTOPOE MOKHO OYJIET JIETKO U3MEHUTD, DTO KAYE€CTBO U SIBJISIETCST
MOKa3aTeJeM MacTepCeTBa TPOrpaMMUpoBans. [[Jst €ro oCTIREeHUS TPebyoTCst
3HAHUS, & TAKJKE OIIBIT 1 UyTh-4yTh TBOPYECTBA.
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K cuactbio, BBI He TOJIKHBI BO BCeM pasbupathes ¢ HyJist. CyIecTByIOT ompesie-
JIEHHbIe CBOMCTBA IIPUJIOKEHNs, TapaHTUPYIOIHe JIETKOCTh BHECEHNST U3MEHEHUH.
Jlyist TOro 4TOOBI BBISIBUTH UX, OBLIO MIPOBEAEHO MHOKECTBO MCCIea0oBaHmil. MeTo-
JIMKa MPOCTa, ¥ BaM HYJKHO JIUIITh 3HATH, 4TO OHU COOON TIPECTABIISAIOT W KaK WX
HCII0JTb30BATb.

Y10 A0J/KHO NpUHaanexartb
KJslaccy

Ectb 3ambicen npunoxkenud. Bam u3BecTHO, UTO OHO JIOJDKHO JieaTh. Y Bac Aaxke
MOTYT OBITh MBICJIM O TOM, KaK peaJu3oBaTh Haubojiee MHTePECHbIE MOMEHTBI €ro
nosezenus. [Ipobiema He B TeXHUYECKUX 3HAHKAX, a B OpraHu3alyi. Bol 3Haere, Kak
HammcaTth KoJI, HO He 3HaeTe, Ky/la ero TOMEeCTHUTh.

MpynnupoBKka mMeToA0B B KN1aCcChbl

B Takux o6beKTHO-OPHMEHTHPOBAHHBIX A3bIKaX, Kak Ruby, MeToab! onpenesaorces
B kiaccax. CosaBaeMble BaMK KJIAcChl BIIpeb OyAyT BJAUATH Ha TO, KaK BbI IIPEJ-
crassere cebe CBOe IPUIOKEHNUE.,

HecmoTps Ha BasKHOCTB TPABUIIBHOM IPYITIMPOBKU METOIOB B KJIACCHI, HA PAaHHEH
cTaguy pa3pabOTKU IIPOEKTa Bbl HE CMOKeTe BCe ClesaTh IPaBUIbHO. Bbl yike HU-
Kor/la He OyjieTe 3HaTh MEHbIIIE, YeM 3HaeTe ceifuac. Jlaske ecsiu Baiie MpHIoKeHIe
YCIIEITHO paboTaeT, MHOIHE PEIeHUs], IIPUHSTHIE CETOAHS, TT035Ke IPUIETCS U3MEHUTh.
Korza HacTynur sTOT AeHb, Ballla BO3MOKHOCTb BHECEHUs 9TUX U3MeHeHuil Oyer
OTIPEIETSATHCS KOHCTPYKITHEH TIPUITOKEHNST.

ITpoektupoBatue B 6OJIbLIEH CTEIIEHU ABJISETCS UCKYCCTBOM COXPaHEHUs BO3-
MOKHOCTH BHOCUTH U3MEHEHUsI, YeM CII0COOOM J0CTUYb COBEPIIEHCTBA.

OpraHusauua koaa osis 1Ierkoro
BHECEHUS UBMEHEeHUN

Y TBepsKAeHNUE, YTO KOJ TOJGKEH OBITh JIETKUM JIJISI UIBMEHEHMUSI, CPOJTHI TOMY, 4TO
JIETU JIOJIKHBI ObITh BeskanBbIMU. C HUM HEJIb3sl He COIJIACUTBCS, HO OHO HU B KOl
Mepe He II0MOraeT poAUTeNsIM BOCIIMTATh IIOCIYIIHOro pebenka. Mies serkocru
HOCHT CJIUIITKOM OOIINI XapakTep: BaM TPeOYIOTCS KOHKPETHOE OTIPe/ie/IeHUE JIETKO-
CTU U YETKKMEe KPUTEPUH, 10 KOTOPBIM MOKHO OyZ€eT OLleHUBATh KOZ.



Co3spaHue KaccoB C eANHCTBEHHOM 06A3aHHOCTbLIO 43

JlerkocTh BHECEHUST M3BMEHEHUI MOKHO OIIPEACJINTD I10 CJIEAYIOIIUM KPUTEPUAM!
N3MEHEHHA HE MMEIOT HEOKHNTaHHbIX 000U HBIX 3(1)(1)€KTOB;

He3Ha4YMUTEe/JIbHblEe UBMEHEHIA B Tpe60BaHI/I${X BJIEKYT 3a coboit COOTBETCTBYIOIIHE
He3Ha4YuTeJIbHbIE U3MEHEHUA B KO/IE;

KO JIETKO ITOJIAa€TCA ITOBTOPHOMY MCITOJIb3OBaHUIO;

CaMBIil TPOCTON CIIOCOO BHECTH M3MEHEHUsT — J00aBUTh KOJI, KOTOPBINA caM 110
cebe HETPYIHO U3MEHHUTb.

B atom cJydae COSlIaBB.EMHﬁ BaMM KO/I 10JI7KEH OBITD:

O NOHATHBIM (TI0CJIEACTBUSI BHECEHUS U3MEHEHUIT I0JIKHBI ObITh BIIOJIHE OUEBH/IHBI
KaK B CAMOM U3MEHSIEMOM KO/I€, TaK U B Y/IaJIEHHOM, 3aBUCSIIIEM OT HETO KOJIE);

O 006O0CHOBaHHBIM (CTOUMOCTH BHECEHUS JIIOOOTO U3MEHEHUST OJKHA OBITH MPO-
HOPIHOHABHA TIPEUMYIIECTBAM, JOCTUTAEMbIM B Pe3yJIbTaTe H3MEHEHYS );

O mpakTHYHBIM (CYIIECTBYIONTHH KO OJKEH OBITh MPAKTHYeH Kak B HOBOM, TaK
U B HEOXKU/IAHHOM KOHTEKCTe);

O 00pa3uoBbIM (KO JOJKEH 0O KAATh TEX, KTO ¢ HUM paboTaeT, 3aKperuTh HOBbIe
HaBBIKN ).

IMonsrubiii (Transparent), obocnosannbiii (Reasonable), npakruumnbiii (Usable)
u o6pasuosbiii (Exemplary) kox (o nepssim 6yksam TRUE) He ToJIbKO OTBEUaeT
COBPEMEHHBIM TPEOOBAHUAM, HO U MOKET ObITh M3MEHEH [JIS1 COOTBETCTBUS Oy Iy ILIM
norpebHocTam. Ilepsbiii mar 1o cosgannio TRUE-koa 3akiodaercs B obeciiedeHum
KayKJ[0T0 KJIacca eIMHCTBEHHOM, YETKO OITPEIEIEHHO 06SI3aHHOCTBIO.

Co3paHue Kf1acCcoB C eAMHCTBEHHOM
00Ss1I3aHHOCTbIO

Kinacce noszken coBepiaTb HauMeHbIIlee BO3MOKHOE 110JIE3HOE JIeliCTBHE, TO €CTh
y HEro I0JKHA ObITh €IMHCTBEHHAST 00S13aHHOCTb.

JLyist TOro uToObI MPOUJLTIOCTPUPOBATH CO3/IaHNE KJTacca ¢ eIMHCTBEHHOI 00s13aH-
HOCTBIO ¥ OOBSACHUTD, TIOYEMY ITO BAKHO, IPUBEILY MPUMED, KOTOPbIi Tpebyer He-
GOJIBIIIOTO OTCTYILIEHHSI ITPO BEJOCHUIIE/IBI.

IIpumep npusioskeHusi: BeJOCUIIeIbI U lepeJaTOuYHbIii MeXaHu3M. Benocute-
JIbl — YIUBUTEJIbHO 3(heKTUBHDIE CPeICTBA MEPEABUKECHIS, OTYACTH TIOTOMY, UTO
B HUX UCIIOJb3YIOTCS TepeaTouHble MeXaHu3Mbl. Katasgch Ha BeJocuIiesie, MOKHO
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BBIOPATh MEKIY HEOOIBIIOI 3B€30YKO0IT (MOKHO JIETKO KPYTHUTB IIeaJIi, HO He CJIMII-
KOM OBICTPO €3/IUTh) 1 OOJIBIIO 3BE3/I04KO#T (TPyIHEE KPYTHUTD MeIain, HO MOKHO
X0opolo pazoruarbcest). [lepegaTounbrii MeEXaHU3M € Pa3HBIMY 3BE3/I0UKAMU OYEHb
[0JIE3€H, TIOCKOJIbKY MaJIEHbKYIO 3BE3/I0UKY MOKHO HCIIOJIb30BaTh, KapaOKasch
B TOPY, @ GOJIBIILYIO — JJIst TOTO YTOOBI JIETETh BHU3 C TOPBDI.

[TepenaTounblit MeXaHU3M MTO3BOJISIET MEHSTh TPOTSXKEHHOCTD ITPOXOIUMOTO Ty TH
3a ofH 000pOT negaseil. Tounee, 9TOT MEXaHU3M YIIPABJISIET TEM, CKOJIBKO 000POTOB
JeJIaeT KOJIeco IpU KaxkaoM obopote mepasieil. [Ipu HeGobIIoN 3Be3104Ke 1 O/
HOTO 000poTa KoJieca TpebyeTcsl HeCKOJIbKO 000POTOB Teaieii, a mpu OOJIbIIO
3BE3/I0UKe KasKIblil MOJHBIIH 060pPOT Teganeil MOKeT IPUBECTH K HECKOJIbKUM 000-

potam koJieca (puc. 2.1).

HeGonbliag 3Be3po4ka Bonblias 3se3pouka

A A

ManeHbkas nepefHsisi n 6osbLuas Bonblias nepenHas u ManeHbkas
3aHs9 3B€3004Kk1. 19 0a4HOro 3aaHAg 3Be3004kn. Ha oanH o6opoT
obopoTa koneca TpebyeTcs nepaneii NPUXoANTCS HECKOJIbKO
HecKkobko 060pPOTOB NeJanei 060opoTOoB KoNleca

Puc. 2.1. CpaBHeHne 60MbLUMX 1 MasbIX 3BE3004EK BENOCUNENHON Nepenaymn

[ToHsATHS MAJIEHBKOTO U GOJIBIIOTO He OTJMYAIOTCS TOUHOCTBIO. JLjist cpaBHeHUs
PA3JINYHBIX 3BE3/[0YEK BEJTOCUTIEANCTBI UCTIONB3YIOT COOTHOIIEHE KOJTNYECTBA UX
3y6110B. Ero MOJKHO BBIYMCJIUTH ¢ OMOIIBIO CJEAYIONIEr0 MPOCTOrO ClleHapus Ha
si3bike Ruby:

1 chainring = 52 # KonuyectBO 3y6LOB

2 cog =11

3 ratio = chainring / cog.to_f

4 puts ratio # -> 4.72727272727273
5

6 chainring = 30

7 cog = 27

8 ratio = chainring / cog.to_f

9

puts ratio # ->1.11111111111111
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ITepenaTouHblii MEXaHU3M, CO3JaHHbBII coueTaHueM 52-3y010BOI BepyIeil
u 11-3y6110B0ii BeZtoMoii 3Be310uek (52 x 11), uMeeT mepesaTouHOe OTHOTIIEHHUE TPH-
6musuTebHO 4,73. Ha kaskapiil 0600poT negaeii IpuxoAuTCs IIOYTH IATh 000pPOTOB
kosieca. [lepematounoe ornomenne 30 x 27 mo3BosieT jerde KPyTUTD TIe/Iain; Ha
KasK/Iblil 000POT Tieaeil IpUuxoAnuTes 4yTh Oojiee 0HOro 000poTa KoJeca.

XoTuTe BepbTe, XOTUTE HET, HO €CTh JIIOJIM, KOTOPBIX OYeHb UHTEPECYeT Tepe/ia-
TOYHBINA MEXaHW3M BeJIOCHUTIE/a. BbI MOKeTe UM MOMOYB, HarucaB Ha Ruby mpuiio-
JKEHUeE JIJIs BBIYUCJIEHUS [TePeJIaTOUHBIX OTHOIIEHUT.

[Tpusosxkenne GyaeT COCTOSATh M3 KiaccoB Ruby, KakIblil U3 KOTOPBIX CTaHET
HPEACTABIATH KaKyIo-T0 00acTh. Ec/in B IPUBEIEHHOM BbIIIE OIUCAHUNA OTMETUTh
HMeHa CYIIEeCTBUTEIbHbIE, IPECTaBIAOINE OOBEKTHI IPEAMETHOI 06JacTH, 9TO
takue cjoBa, kak Benocuires (bicycle) u nepegaua (gear). Itu cyiiecTBUTENIbHbIE
pPeACTaBAAIOT 000l HAUMIPOCTENIINX KaHANAATOB Ha IIPeBpalleHue B KIacChl.
WuTywuius mojckaseiaet, uto Besocunes (bicycle) mosmken craTh Kraccom, HO B TIpH-
BeJEeHHOM BbIIE ONUCAHUY He IIePEYNCIeH0 HIMYEro, YTO MMeI0 Obl OTHOIIEHIE
K MTOBEJIEHUIO BEJIOCUTIEA, TOITOMY TIOKA Yy HETO HET HUKAKUX OCHOBAHUN JIJIS TIpe-
BpalleHus B Kjaacc. A BoT y nepefiaun (gear) ectb Beylasi U Be[OMasi 3BE3/J0YKHU
U Tiepe/IaTOYHOe OTHOIIIEHWE, TO eCTh Y Hee eCTh KaK JIaHHble, Tak 1 oBesieHne. OHa
3aCJIy’KMBAET TOTO, YTOObI CTaTh KJIacCOM. BozbMeM 1oBeieH e U3 TIOKAa3aHHOTO BbIIIEe
CIleHAPUS U CO3/Ia/IUM CJIeIyIOIIUI TPOCTON KJacc Gear:

1 class Gear
2 attr_reader :chainring, :cog
3 def initialize(chainring, cog)
4 @chainring = chainring

5 @cog = cog

6 end
7

8

9

def ratio
chainring / cog.to_f
10 end
11 end
12
13 puts Gear.new(52, 11).ratio # -> 4.72727272727273
14 puts Gear.new(30, 27).ratio # ->1.11111111111111

Kunacc Gear — cama ipoctota. Bbl co3maere HOBbIN Gear-aK3eMILISP, YKa3bIBas KO-
JIYecTBO 3yOTI0B Ha BEYTIEH 1 BEIOMOI 3Be3/104KaX (Ha chainring 1 cog COOTBETCTBEH-

HO). B Kax0M sK3eMILIsipe peajausyioTcs Tpu MeTojia: chainring, cog u ratio.



46 naBa 2. [poekTpoBaHMe KIacCoB C ANHCTBEHHO 0093aHHOCTbBIO

Gear SIBJISIETCSI TTOJIKJIACCOM KJlacca Object M HacJeyeT MHOKECTBO IPYTUX Me-
To/10B. Kitacc Gear coCcTOUT M3 BCETrO, UTO B HEM PEAJIM30BAHO HAIIPSIMYIO, TLJIIOC U3
BCEro YHaCJIeJOBAHHOTO, CJIEI0BATEIbHO, IIOJIHbII MOBeIeHYeCKIil Habop, TO eCTh
o61mii Habop cooOIIeHNIT, Ha KOTOPBIE OH MOKET PearupoBaTh, JOBOJBHO OOJIBIION.
HacsienoBanue nmeet 3HaueHue /1751 IPOEKTUPOBAHUS BAIIIETO TTPUIIOKEHUST, HO ITOT
[IPOCTOI coryuait, e Gear HacJeAyeT CBOHCTBA 00hEKTa, HACTOJIBKO THITOBOI, 4TO 10
KpaiiHeil Mepe ceifuac Bbl MOJKETE JEHCTBOBATh, KaKk OYATO 9THX yHACJeIOBAHHBIX
METO/IOB He cylecTByeT. boiee cioxkuble (hopMbl HacIenoBaHKs OyAyT pacCMaTpu-
BaThCd B riiase 6.

BbI okaszasy cBoit KaJbKYJISITOP MEPEeNaTOYHBIX OTHOIIEHN 3HAKOMOMY BEJIO-
CHIIEJIMCTY, OH CKa3aJl, 4TO BElllb [10JI€3Hast, HO TYT jKe HOTPehoBal yCOBEPIIEHCTBO-
BaHus. Y HEro jiBa Bejocuie/sa ¢ abCoM0THO OJUHAKOBBIMU IIEPEJaTOUHBIMU MeXa-
HU3MaMU, HO PasMephl KoJjiec y HUX pashbie. EMy xoTenock Obl, 4TOOBI B pacyer
Opasiach TaksKe pasHUIIA B PasMepax KOJIec.

Kax nmokasano Ha puc. 2.2, Bejiocuties; ¢ 6osiee KPYIHBIM KOJTECOM IPOXOAUT 32 OJIMH
060poT Tegasell 6oJIbllee PacCTOSHUE, YeM BEJIOCUIIE] C KOJIECOM MEHBIIIETO PasMepa.

4 4

BonbLioe koneco — 3a oanH 060poT ManeHbkoe Koneco — 3a 0anH 060poT
neganemn senocunes neganemn senocunes npoxoamTt
npoxoauT 6onbllee paccTosiHMe ropasno MeHbllee pacCcTosiHme

Puc. 2.2. BnvaHune pasmepa kofieca Ha NpoxoanuMoe pacCTosiHue

Besocunenuctsi (110 kpaiineit mepe Te, uto kuByT B CIIIA) mst cpaBHenus Be-
JIOCUTIE/IOB, OTJIMYAIONINXCS KaK IepelayaMy, TaK U Pa3MepaMu KOJIEC, UCIIOIb3YIOT
TaKOM MMOKa3aTesib, Kak MepeaTouHoe OTHOIIeHNE B AfoiiMax (gear inches). st ero
BBIYUCJIEHVST HCIIOJIB3YETCsT Cleytomast (hopMyJia:

ITepenarounoe oTHoleHKe B qroiiMax (gear inches) = auamerp xoJsieca (wheel
diameter) x 1epemgarouroe orHoureHue (gear ratio),

rIe

JaMeTp KoJjieca = auamerp oboma (rim diameter) + aBoiiHON quameTp
(BeicoTa) muHbI (twice tire diameter).
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Y1061 HO6&BI/ITI) HOBOE TI0OBe/IeHre, BbI BHECJIM U3MEHEHU B KJ1acc Gear:

class Gear
attr_reader :chainring, :cog, :rim, :tire
def initialize(chainring, cog, rim, tire)
@chainring = chainring
@cog = cog
@rim = rim
@tire = tire
end
def ratio
chainring / cog.to_f
end

def gear_inches
# onpepensem gumameTp C y4eTOM, YTO WMHA ABaxAbl NMpoOXoAuT no oboay
ratio * (rim + (tire * 2))

end

end

puts Gear.new(52, 11, 26, 1.5).gear_inches
# -> 137.090909090909

puts Gear.new(52, 11, 24, 1.25).gear_inches
# -> 125.272727272727

Hosblil MeToz gear_inches mpejrosaraer, 4o pasMepbl 0601a (rim) U MHHBI

(tire) 3ajatores B [0MaXx, a 9TH 3HAYCHUSA MOTYT OBITh YKa3aHbI KaK TPABUIBHO,

TaK U HETIPpaBUJIbHO. C sroii OI‘OBOpKOfI KJ1acc Gear oTBeYaeT YCTaHOBJIEHHBIM Tpe-

6oBaHusIM (B MX TEKYIIEM COCTOSHIMN ), & KOJI, 3a HCKJIIOUEHUEM CJIeyIomeil oKy,

paboraer.
1 puts Gear.new(52, 11).ratio # 3To paHbwe paboTano?
2 HeBepHoe koauvecmBo apzaymeHmoB (06a Bmecmo 4yemvipex)
3 # from (irb):20:in 'initialize'
4 # from (irb):20:in 'new’
5 # from (irb):20
6

ITokaszanHas Bblle OMMOKA MOABUIACH TIOC/IE 100aBIEHUS MeTOa gear_inches.

Metox Gear.initialize usmeHnusics u Terneph TPpeOYET ABa JOMOJTHUTENbHBIX
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apryMenta, rim u tire. l3Menenue KoJM4€eCTBA apTyMEHTOB, TPEOYEMBIX METOLLY,
HapyIIo paboTy BCeX CTPOK KOJA, BBI3BIBAIOMINX MeTo. OGBIYHO 9TO BechMa ce-
pbesmast mpobareMa, TpebyIoIast HeMeIJTEHHOTO PENIEH ST, HO, TOCKOJIBKY MPUIOKe-
HIe HACTOJIbKO MaJIO, UTO y Gear.initialize B HAcTOSAIINI MOMEHT HET JIPYTOTO
BBI3BIBAOIIETO ATOT METOJI KOJIA, TOKA OIHUOKY MOKHO TIPOUTHOPUPOBATD.

Tenepsp, Korga aseMeHTapHBIN KJacc Gear y»e CyIlleCTBYyeT, HACTaJI0 BpeMs
3a/1aTh BOIMIPOC: SIBJSAETCS JIN PACCMOTPEHHBIH cTocob OpraHu3aIiy Kojla HAuIyd-
mum?

OtBeT HeusMeHHO OyJIeT 3BydaTh Tak: BCE 3aBUCUT OT KOHKPETHBIX 00CTOSsI-
TeJbCTB. Ecsin oxkuzaercs, 4To IPUIOKeHHue TaK U OCTaHeTCsl CTaTUYeCKUM, TO
KJacc Gear B ero Tekymieil (hoopme BIOJTHE MO0 AeT. XOTS yXKe ceiiuac MOKHO
YBU/IETb [1ePCIIEKTUBY IIPEBPAIlleHUs] BCETO NPUJIOKEHUS B 9TAKUH KaJbKYJISTOP
/11 BEJIOCUTIEINCTOB.

W B pasBuBaoniemMcs pUJIOKEHUN Gear CTaHeT JIMIIDb IIePBBIM U3 MHOYKECTBA
kmaccoB. Ho, 4To6b1 pazsutiie 66110 9 heKTUBHBIM, KO TOTKEH OBITH JIETKO U3-

MEHACEMbIM.

NoyemMy MMEHHO eAUHCTBEHHas
00993aHHOCTb

Jlerko usmeHsieMbie IPUJIOKEHUST COCTOSIT U3 KJIACCOB, KOTOPbIE 3AITPOCTO TOIAIOT -
€51 IOBTOPHOMY MCII0JIb30BaHUI0. [I0BTOPHO MCIIOIb3yeMble KJIACChl TIPE/ICTABISIOT
co60i TIOAKIIIUAEMbIE HIIEMEHTBI ¢ UE€TKO OMPEIEIEHHBIM TIOBEIEHHEM, Y KOTOPBIX
MmaJso neperierennii. [Ipusoskenue, nperko nojpjamonieecsd MU3MEHEHUSM, II0X0XKe Ha
BMECTUJIUIIE CTPOUTENHHBIX OJIOKOB; BB MOKETE BBIOPATH TOJILKO T€ U3 HUX, KOTOPbIE
BaM HY’KHBI, 1 cCOOPaTh X COBEPIIEHHO HEOKMIAHHBIM 0OPA3OM.

Kiace, mMeronuil HeCKOJIbKO 00sI3aHHOCTEH, TPYIHO MOJIAETCS TIOBTOPHOMY
HCIOJIb30BaHM0. [IpH HAIMUMK CPa3y HECKOJBKUX OOSIBAaHHOCTEN BBICOKA BEPOSIT-
HOCTh UX CUJIbHBIX MEpPeIvieTeHnii BHYTpU Kiaacca. Ecim moTpebyercs: mOBTOPHO
MCI0JIb30BATh HEKOTOPbIE U3 CTOPOH €ro MoBe/eHus (HO He Bce), TO HEBO3MOXKHO
HOJIYYUTD TOJIbKO HY KHbIE YACTH. ¥ Bac [iBa BapUaHTa, U HU OJMH U3 HUX He OTJIU-
qaeTcst 0cOOO0M MPUBJIEKATENTBHOCTBIO.

Eciit 00513aHHOCTH HACTOJIBKO CBSI3aHBI IPYT € JIPYTOM, UYTO BBl HE MOKETE BOC-
MOJIb30BATHCS TOJIBKO HYKHBIM TTOBEEHUEM, MOKHO MPOAYOIMPOBATH MHTEPECY-
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fomuii Bac ko Ho 310 He camast xoporrast ujest. [Ipogxy6anpoBaHHbIil KO TIPEIo-
Jlaraet JIOIOJIHUTEJIbHbIE 3aTpaThl Ha IIOJIEPKKY U YBeJIUYUBaeT KOJIUYECTBO
omu6ok. Ecaii kiace CTpyKTYpUPOBAH TAKUM 00Pa3oM, YTO MOKHO TIOJTYIUTE TOCTYTI
TOJIbKO K HYKHOMY BaM II0Be/IeHUIO, MOXKHO IIOBTOPHO BOCIIOIb30BaTbCs BCEM KJIac-
com. Ho mipu aT0M 0oftHa mipobJieMa mpocTo 3aMeHsIETCST IPYTOil.

[TockosbKy B 1€HICTBUSAX TIOBTOPHO UCIIOJIb3YEMOT0 KJIacca HETPY/THO 3211y TaThCs
U B HEM COIEPKUTCS HECKOIHKO TIEPETIIIETEHHDBIX IPYT € APYTOM 00SI3aHHOCTE, Cy-
IECTBYET MHOKECTBO TPUYIH JIJIST €70 U3MEHEHs. B TO jke BpeMst Krace MoXKeT GbITh
M3MeHeH 110 IPUYMHE, He CBSI3aHHOM C TeM, UTO Bbl M IOJIb3YeTeCh, 1 IIPU KaK/I0M
TaKOM U3MEHEHWN €CTh PUCK HAPYITEHUS PAOOTHI TI0GOTO 3aBUCSIIIIETO OT HETO KJIac-
ca. [Tosarasich Ha KJIACCHI € ITUPOKUM KPYTOM 0OSI3aHHOCTEH, BBl YBEIUUUBAETE PUCK

HEOXHW/ITaHHOTI'O OTKa3a BallleTO ITPUJIOKEHU .

OnpeaneneHne Hannuus
y Knnacca eAUHCTBEHHOM
0093aHHOCTM

Kak MOJKHO OITpeIeTUTh, COAEPIKUT JIU KJTacc Gear BOCTPeOOBAHHOE Ie-HUOY/Ib elile
noBeienrie? MOJKHO 3a110/103pUTD Y HETO UHTEJJIEKT U YCTPOUTS jiotipoc. Eciiu ripeji-
cTaBUTDH cebe Kaxk/blil ero MeTo/| B BI/E BOIIPOCOB, TO Y JIIOGOr0 BOIIPOCA JAOJIKEH
OBITH ompeneseHnblii cMbic. Hanpumep, Bonpoc «Iloxkamyiicra, mucrep Gear, cka-
JKUTE, KAKOE Y Bac MepesiaTouHoe oTHoIneHne (ratio)?» BBITJISIUT BIIOJHE OCMbIC-
JgennbiM; Boripoc «Iloxkanyiicta, muctep Gear, cKa)kuTe, KAaKOB Balll TIOKA3aTeJlb
1epelaTOYHOro OTHOIIEHUS B jJioliMax (gear_inches)?» coMHUTENIEH, a BOIIPOC
«IToxamnyiicra, muctep Gear, CKayKnuTe, KaKoro pazmepa y Bac iHa (tire)?» 3ajaBaTh
IPOCTO CMEIITHO.

He 6y zem BospaskaTh, uTo BOIpoc « Yo mpeacrasisier coboii Ballia uHa?» MOKET
ObITh 3ajlaH Ha BIIOJHE 3aKOHHOM OCHOBaHMM. VI3HYTpH Kiacca Gear muHa (tire)
MOJKET IIPEACTABJIATHCS TIOHSITUEM APYTOro BU/A, HEKeIn OObIYHOE UK AI0IIMOBOE
rnepegaTouHoe oTHolenue (ratio nan gear_inches), HO 3TO He UTPAET HUKAKOMN
posn. C ToYKHM 3peHust 11060To APyroro 00beKkTa Gear MOKET pearkpoBaTh JUIIb Ha
coobuienue.

Yem xe kiracc GaKTUIECKN 3aHUMAETCsT, MOKHO Y3HATD, MOTBITABINNACH OMUCATDH
ero 0053aHHOCTU OJHUM [IPEJIoKeHeM. BCIIOMHMM, UTO KJace 00s3aH CoBepIIaTh
XO0Tst ObI OJHO IOJIE3HOE JeHCTBYE, KOTOPOE JOJKHO MOAAaBAThCS IPOCTOMY
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ormcanuio. Ecsim camoe mpocToe onmmcanue MOKHO PasfieUTh C TOMOIIBIO COI03a <1,
TO Y KJIacCa, CKOPEE BCETo, HeCKOIbKO obs3anHocTe. Ecim e uemosb3yercest coBo
«UITH», TO Y KJIACCA HECKOJBKO 00SI3aHHOCTEH U Y HUX MOTYT ObITh BecbMa ciiabbie
CBSI3U.

Jluist oMcanust RAHHOTO MOHATHS TIPOEKTUPOBIUKN 00K THO-OPUEHTHPOBAH-
HBIX TPOTPAMMHBIX MTPOIYKTOB MCHOJB3YIOT CIOBO «cuenienues (cohesion). Eciu
BCe, UTO €CTh B KJIACCe, MMEET OTHOIIEHNE K €T0 IJIABHOMY MpeIHa3HAYeHNIO, OHH
TOBOPSIT, YTO KJIACC UMEET CUITBHOE CIIETICHNE WJIN YTO Y HETO eINHCTBEHHAS 0051~
3aHHOCTB. [IpuHIUN equHCTBeHHOI oOsg3anHocT — Single Responsibility Prin-
ciple (SRP) — Geper HauajI0 U3 UIeU IPOEKTUPOBAHIA Ha OCHOBE 00s3aHHOCTEl —
Responsibility-Driven Design (RDD), Berasunyroii PeGekkoit Bupde-Bpox (Re-
becca Wirfs-Brock) u Bpaitanom Yunkepcorom (Brian Wilkerson). Ouu ckaszann:
«¥Y kmacca uMeIoTcst 06sI3aHHOCTH, YIOBJAETBOPSIONIE €ro HazHaueHuo». SRP
He TpebyeT, YToOBI KIIACC COBEPIITAJ JIUIIb OTHO Y3KOHAIPABJIEHHOE ICHCTBIE WITH
U3MEHSIJICS JIUIIb 110 OJHON BIIOJIHE KOHKPETHOM pudnHe, HanpoTus, SRP Tpeby-
er, 9To6bl KJIAcC UMeJT CUITbHOE CIETICHIE, YTOOB BCe, UeM OH 3aHUMAETCst, OBLIO
CUJTPHO CBSI3aHO C €T0 HA3HAYEHUEM.

Kaxk MoskHO onmcars 0043aHHOCTD K1acca Gear? MoxkeT ObITh, Tak: « Berancants
COOTHOTIIEHNE MEKTY ABYMSI 3yOUaThIMI 3Be3I0YKaMIt» ? ECIi 910 Tak, To Ki1ace B ero
HBIHEIITHEM BHUJIE COBEPIIAeT CIMITKOM MHOTO JAedCTBUI. A MOXKeT ObITh, Tak: «BbI-
YUCJIUTH BO3/IEHCTBIE TIepe]aTOYHOTO MeXaH3Ma Ha Bestocutiesi»? Torna gear_inch-
es T0Jy4aeT peaJbHOE OCHOBAHUE, a [IJIs1 pa3Mepa IMuHbI (tire) 3azava Bce elle
OCTaeTcs BecbMa HesaCHOM.

[Moxoske, ¢ KIaccoM He Bce B opsiake. Y Gear GoJibiiie OJHOI 00sI3aHHOCTH, HO

4YTO C HUM /JieJ1aTh, IIOKa HEIIOHATHO.

Korpa cnepyet npyuHumartb
NPOEKTUPOBOYHbIE peLueHUus

WHorna ctaHOBUTCS MOHSITHO, UTO C KIIACCOM UTO-TO He Tak. [IpaBuibHO Jin Ha3bIBaTH
9TOT KJacc Gear? Belb B HEM eCTb TaKkue MOHATHUS, Kak 000z (rim) u muHa (tire)!
Mozket, oH JI0/KEH Ha3bIBAThCS He Tiepeaveil (Gear), a BesocuriezioM (Bicycle)?
W koecom (Wheel)?

Ecjit 661 TOJIBKO 3HATH 000 BCex Oy AYIINX 3alIPOCAX, TO CETOIHS MOKHO OBLIO ObI
CO3/IaTh UlealIbHOE KOHCTPYKTOPCKOE pernenwe. K coskanieHunro, HEM3BeCTHO, KAaKUMU
GyIyT aTH 3ampockl. MOKET CAYUUTHCS YTO YTOAHO. MOXKHO MOTPATUTH BITYCTYIO
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yiiMy BpeMeHH, BBIOUpast MKy IBYMsI PABHO3HAYHBIMU BapuaHTaMu, OGPOCUTH
MOHETKY — U BCE PABHO C/IEJIATh HEBEPHBIN BHIOOD.

He ny»xHO IpUHUMATD IIPEKAEBPEMEHHDBIX IPOCKTUPOBOYHDBIX peltieHuil. Crai-
KUBAgCh C TAKUM HECOBEPIIECHHBIM M 3aITyTAHHBIM KJIaccOM, Kak Gear, 3a/laiiTech
BorpocoM: «Kakyto 1ieHy TpuaeTcs 3allaTUTh B OYYIIEM, €CJI CETOHS HUYEero
C HUM HE JIeJIaTh?»

ITO OUEHb MAJNEHBKOE MPUJIOKEHUE, Y HETo OANH pazpaboTuuk. Bel xopoino
3HaeTe KJjace Gear. by yIee TyMaHHO, HO MEHBIIIE, YeM ceivac, Bbl 3HATD yKe He Oy-
nere. Hanbosiee 5KOHOMUYECKU OTTPABIaHHbBIM JielicTBHEM Gy /IeT OKUIaHIe TOCTYTI-
JIEHUST TOTIOJTHUTEbHON MHMOPMAINH.

Ko B kiacce Gear BIIOJIHE MOHSITEH 1 0OOCHOBAH, HO TOT (DaKT, 4TO Y KJIacca HeT
3aBUCUMOCTEN ¥ B HETO MOKHO BHOCUTD M3MEHEHUST 03 KaKMX-T00 MOCTIeACTBHIA,
elie He 03HAYaeT, YTO OH TPEBOCXOHO crpoekTupoBan. Eciu 61 on mprnobpern 3a-
BUCHMOCTH, TO TYT Ke yTPaThJI Obl 062 9TUX KauecTBa — U MPUIILIOCH Obl Ge30TIara-
TEJIbHO 3aHATLCA ero peopranusaiueil. KeraT, HOBble 3aBUCUMOCTH 13/ T TOUHYIO
UH(GOPMATINIO, HEOOXOUMYTO /ISt TPUHATHS MPABUIBHBIX TIPOEKTUPOBOYHBIX Pe-
TIEeHWH.

Korza 6yaymue nmotepu ot 6e3/1eiicTBUST PaBHBI CTOUMOCTHU MPUJIOKEHHBIX
YCUJIMH CeTOHs, OTJ0KkuTe penienne. [Ippanmaiite ero ToJbKO TOT/A, KOT/A T10-
CTYMUBIIAS K BaM WHGOPMAIUA TPeOyeT cIeJaTh 9T0 HE3aMETUTENBHO.

Jlaske Py HAJTUYUU BECOMOTO apTYMEHTA B MOJIb3y TOTO, YTOOBI OCTABUTH Gear
B €TO HBIHEINITHEM BHJIE, MOKHO TaKKe TPUBECTU HE MEHEEe BECOMbII apryMEHT B ITOJTb-
3y ero uamenenus. CTpyKTypa Kask/[oro KJIacca ABJseTcst CBOeoOPasHbIM MOCTaHIEM
TeM, KTO B OYYIIEM CTAaHET COMPOBOKAATH MpHIokeHre. OHa pacKpbIBaeT BAIIH
MPOEKTUPOBOYHBIE HAMEPEHHsI. XOPOIIIO 3TO WJIH TLII0XO0, HO TIabJI0HbI, 3aKJIajIbIBa-
eMbI€e BaMU CETO/IHsI, OY/LyT MOBTOPSITHCST BCET/IA.

Gear He JlaeT IPaBAMBON KapTUHbI BalInX HamepeHuil. OH He MOXKeT CYUTATLCS
HU [TPAKTUYHBIM, HU 00Pa3IOBbIM. Y HEro HECKOJBKO 00sI3aHHOCTEH, OITOMY €ro
HeJIb3sT TIPUMEHTH TIOBTOPHO (OH He siBJisteTcs mabIoHoM). EcTh BEPOSTHOCTB, 4TO
KJIACCOM Gear BOCIOJIb3YETCSA KTO-HUOY/b APYTOil MU TI0 ero MabioHy co3/acT
HOBBIU KOJI, TIOKa BbI OyieTe 5KAaTh OoJiee MOJIe3HY 0 NH(HOPMAIIHTO.

[IpoTuBOpeune «yrydtInThb cefiuacs WK <yJIy4lIUTh IOTOM» COXPaHAeTCs BCer/a.
N ieanbHO CIIPOEKTUPOBAHHBIX MTPUJIOKEHU He ObIBAET. Y KayKIOTO PEIIEHUSI CBOST
1ieHa. ToJMKOBBI TPOEKTUPOBIIUK TTOHUMAET CYTh 3TOTO MPOTUBOPEUUS U CBOJIUAT
K MUHUMYMY 3aTPaTbl, W/l HA CO3HATEIbHBII KOMIIPOMUCC MEXK/Y HACTOSAIIUMU T10-

Tpe6HOCTHMI/I n 6y[[y]J_H/IMI/I BO3MOXHOCTAMM.
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Co3paHue koaa, nerko
NMPUHMNMAIOLLLENO U3MEHEHUS

B Gear MOKHO €O3/1aTh TaKyIO CTPYKTYPY KOZA, KOTOPast MO3BOJHT 9TOMY KJIACCY
CTaTh JIETKO U3MEHSIEMbIM, JIasKe eCJIH BbI eIlle HUYEero He 3HaeTe O IPSLYIMX H3MeHe-
rusx. [ToCKO/IbKY U3MeHeHU Bee paBHO He U30e5KaTh, IIPOrpaMMUPOBaHHUE, 0Ty CKa-
folllee BHECEHHUE TIPABOK B KOJI, TIPOABUT cebst B Gyaytiem. JlonoaHuTe bHblil 6omHyc:
TaKoe MpOrpaMMHUPOBAHKE Y3Ke CETO/[Hs YJIYUIIUT Balll KO/, He Tpebyst 3arpar.

JLJIst co3/1aHuMst KOJIa, JIETKO TIPUHUMAIOIIET0 U3MEHEHNUST, MOSKHO BOCTIOJIb30BATh-
€Sl HEKOTOPBIMHU U3BECTHBIMK TEXHOJIOTUSAMH.

NMonaramtecb Ha NnoBeAeHVe, a He Ha A aHHble

IToBeieHME OTPaKAETCST B METO/IaX M BBI3BIBAETCSI OTIPABKON coobiieHuil. [Tpu
CO3[IAHUN KJIACCOB C €IMHCTBEHHON 00s13aHHOCTHIO JIIOOOH (DparMeHT MOBeAeHUS
HAXOAWUTCS B OHOM U TOJBKO B oHOM Mecte. Dpasa «He mosropsiitech» (Don'’t
Repeat Yourself, DRY) — kpartkoe Bbipaskenue 91oit ugen. DRY-koj jerko npu-
HUMAaeT U3MEHEHUsI, IOCKOJIbKY J1I060e M3MeHeHNe B MOBEJEHII MOKHO BHECTH
TOJIBKO B OJTHOM MeCTe KOJIa.

Br06aBok K 1moBeseH0 00bEKTHI 3a4acTyi0 cojepsKar ganHble. OHU XPaHATCS
B [IepeMEHHbIX 9K3eMILIIPa 1 MOI'YT OBITh YeM YrOAHO (OT IPOCTOI CTPOKH A0 CIIOK-
Horo xetna). J{ocTyI K JaHHBIM MOKHO TIOJIYYHTh OZHUM U3 JIBYX CIIOCOOO0B: 00paTHTh-
Cs1 K TIEPEMEHHOM 9K3EMILISIPA HATTPSIMYIO HJIH JKe 3aKJIIOUUTD ee B METOJL IOCTYTIA.

CKpbITUE NepeMeHHbIX 3K3emMnaspa

Bwmecto HEIMOCPEACTBEHHOTO O6paHl€HI/IH K IePpEMEHHDBIM 9K3EMILJISIPa NX BCETra
CJIEAYET 3aKJ/II09aTh B METO/L IOCTYIIA, KaK 3TO C/AE€JTaHO B METOLE ratio:

1 class Gear

2 def initialize(chainring, cog)

3 @chainring = chainring

4 @cog = cog

5 end

6

7 def ratio

8 @chainring / @cog.to_f # <-- nyTb K rubenu
9 end
10 end

CKprBafITe IIEepeMEHHbBIC JTaKe OT TOTO KjiacCa, B KOTOPOM OHU OIIPEJICJICHDI,
1 3aKJIoYaiiTe UX B MeTO/bl. B kKauecTBe IIpoCTOTO criocoba CO3/1aHUA MHKAIICY -
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JIUPOBaHHBIX MeTOJOB B Ruby mpemocTasisgercsa MeTo cUuThIBaHUA aTPUOYTOB
attr_reader:

1 class Gear
2 attr_reader :chainring, :cog # <-------

3 def initialize(chainring, cog)
4 @chainring = chainring
5 @cog = cog
6 end
7

8 def ratio
9 chainring / cog.to_f #<-------
10 end
11 end

HWcmonp3oBanne Metosa attr_reader 3actanistetr Ruby cosmaBats 1ist iepemen-
HBIX TIPOCThIE METOABI-000I0YKH. BOT Kak BBITJISIUT BUPTYAJIbHOE MPEACTABICHUE
OTHOTO M3 TAaKMX METO/IOB, CO3/ITAHHOTO JIJIs TIEPEMEHHOI cog:

1 # ucxofgHaa peanusauuAa npu Mcnonb3oBaHuM MeToga attr_reader
2 def cog
3 @cog
4 end
Temeps 3TOT METO] cog ABMSIETCS €INHCTBEHHBIM MECTOM B KOJI€, TTOHUMAIOTIIIM
3HaueHue naenTudukaropa cog. [lomydenne cog CTaHOBUTCS Pe3yIbTATOM OTITPAB-
K1 coo01enn. Peanmsanmsa 5T0oro MeTozia M3MeHsIeT cog, TIpeBpaIlras faHable (SIBJIs-
IONIHECsT BO BCeX OTHOIIEHNSIX CChIJIKOI ) B TIOBe/ieHne (OTIpesiessieMoe O/TUH Pas).
[lonyctum, Ha TIepeMeHHYI0 9K3eMILIsIpa @COog BB CChIJIAETECH /IECSATH pa3. Ecian
BHE3aITHO HOTpe6yeTCH ee CKOPPEKTUPOBATH, MPUIETCS BHECTU MHOTO U3MEHEHUH
B ko/1. Ho ecoit mepemennas @cog 3akJioueHa B METOJT, UBMEHUTD TO, UTO O3HAYAET COg,
MOXGHLpeaHHBOBaBCBOK)CO6CTBeHHyH)BepCHH)MeTOﬂa.BaHIHOBbﬂiMeTOHHOH%BH
OBITb TaKUM Ke MPOCTBIM, KaK B MEPBO peasu3alini, MOKa3aHHOU HUKe, WK Ke
6oJ1ee CJIOKHBIM, KaK II0Ka3aHo BO BTOPOII pean3aiiuu:

1 # npocToe nepeonpepeneHve cog

2 def cog

3 @cog * unanticipated_adjustment_factor # HenpeaBuaeHHaa nonpaska
4 end

1 # bonee cioXHOe nepeonpepeneHue

2 def cog

3 @cog * (foo? ? bar_adjustment : baz_adjustment)
4 end
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[lenm epBoOro MpHMEPa, HABEPHOE, MOKHO ObIIIO OB IOOUTHCS TTyTEM CIIMHCTBEH-
HOTO U3MEHEHUsI [IePEMEHHOIT aK3eMILIsipa. Ho BbI HUKOT/A He cMOsKeTe ObITh yBe-
PEHBI, UTO CO BpeMeHeM He moTpebyeTcst 4To-HUOY /b MOX0Kee Ha BTOPOI TIpUMeED.
BTopast KoppeKTHPOBKa MpH €€ OCYIECTBICHUN B METO/IE TIPEJICTABISIET OO0
[POCTOE M3MEHEHUE TIOBEIEHNST, HO TIPU TPUMEHEHUH K OOJIBIIOMY KOJIMIECTBY Tiepe-
MEHHBIX 9K3eMTIIIISIPA TAKO KOJT TO3BOJISTET U30aBUTHCS OT GECTIOPSIIKA.

Pa6ora ¢ anHBIMI KaK ¢ 0OBEKTOM, TOHUMAIOTIM COOOTIIEHYIS, BHI3BIBACT J[BE
HOBbIe 1Tpobiembl. TlepBast KacaeTcst BUAUMOCTU. 3aKJII0UeHUE TIePEMEHHON 9K3eM-
TIsIpa @cog B OTKPBITHII METO/] cOg TTOKA3BIBAET ATY MEPEMEHHYIO IPYTUM 00 BEKTaM
IPHUJIOKEHNS; Terepb JI0O0 APYToil 00bEKT MOXKET OTIIPABUTD Cog KiIaccy Gear.
HuuyTb He TpyHEE CO3/ATH 3aKPHITHIA METOI-000JI0UKY, TIPEBPAIIAIONINIT TaHHbIE
B TIOBEJIEHTE, He OTKPBIBAS ATO MOBE/EHIE BCEMY TIPIIIOKEHNIO. BRIGop Mesk Iy aTn-
MU [IByMS$1 QJIbT€PHATHBAMU PaccMaTprUBaeTcs B Iase 4.

Bropast ipobiiema Hocut OoJiee aGCTpaKTHBIN xapaktep. M3-3a BO3SMOKHOCTH
3aKJIIOUYUTD KaX/1yI0 IlepeMeHHYI0 9K3eMILIApa B MeTO/L U PacCMaTpUBaTh ee IIPOCTo
KaK eIe ofinH 00BEeKT PasHUIa MEKLY JAHHBIMU U OOBIYHBIM OOBEKTOM CTHPACTCSI.
XoTst nHOT/IA 11eJIeCO00PA3HO MPEJICTABIISITD YACTh IIPUJIOKEHUS B KAUECTBE HE MMe-
IOIIMX [TOBEJICHUST IaHHBIX, O OOJIBIINHCTBE 3IEMEHTOB JIyUIlle IMETh IIPE/ICTaBICHUE
KaK O TIPOCTHIX 0OBEKTAX.

HeszaBucumo oT TOTO, HACKOJIBKO IAJIEKO BAIIM MBICJIU TIPOCTUPAIOTCS B 9TOM
HaIpaBJIeHUH, JaHHbIE HY5KHO CKPBIBaTh. Tak Ko/ OyeT 3allUIleH OT HeOKIAHHBIX
U3MEHEHWIT. Y JIAHHBIX 3a4acTyIo ObIBAET MOBEICHME, O KOTOPOM BBI JIasKe He 3HACTE.
Ormpassistiite [UIst IOCTYIIA K TIEPEMEHHBIM COOOTIEHUS, [IasKe eCJIU [yMaeTe O HUX
KaK O JJaHHbIX.

CKpbITUE CTPYKTYP AaHHbIX

Ecnu nipuBsi3bIiBaThCS K IEPEMEHHON 9K3eMILIsipa — He JIydlliee pellieHie, TO 3a-
BICETD OT CJIOKHOM CTPYKTYPHI ITAHHBIX — eTIfe Xyske. PaccMoTpnM cieayrormuii Kiaace
ObscuringReferences (CKpBITHE CCHIIIOK):

1 class ObscuringReferences

2 attr_reader :data

3 def initialize(data)

4 @data = data

5 end

6

7 def diameters

8 #0 - rim (oboa), 1 -— tire (wuHa)
9 data.collect {|cell]
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10 cell[o] + (cell[1] * 2)}
11 end
12 # ... MHOXeCTBO Apyrux MeToAoOB, obpalwakwuxca Mo UHAeKCaM K MaccuBy

OkugaeTcs, 9To STOT KIACC MOJIKEH OBITh MPOMHUITUATU3UPOBAH [BYMEPHBIM
MaCCHBOM, COJIEP/KAIINM PasMepPbl 000I0B U IINH:

1 # pasmepbl 06040B M WMH (Tenepb B MuanumeTpax!) B ABYMEpHOM Maccuee
2 @data = [[622, 20], [622, 23], [559, 3@], [559, 40]]

Kimacc ObscuringReferences coxpaHsieT CBOM MHUITMATU3UPYIOIINE aPTYMEHTbI
B IlepeMeHHOI @data M moc/yiHo uciosibsyer Ruby-meron attr_reader s 3a-
KJI0YCHUS TIepeMEHHON aK3eMIIIsIpa @data B MeTo. MeTom diameters oTIpaBJisieT
coobiieHue data st JOCTYIIA K COAEPKUMOMY [IePEMEHHON. ITOT KJIace leJIaer,
KOHEYHO, BCe He0OX0AUMOE, YTOOBI CKPBITh IIEPEMEHHY IO 9K3eMILIAPa OT cebsl caMo-
ro. Ho, mockosibky B @data COAEPIKUTCS CJI0OXKHAS CTPYKTYPa IAHHBIX, TIPOCTO CKPBIThH
MepeMEHHYI0 9K3eMILIsApa elle HeJocTaTtouHo. MeTo/ data mMpocTo Bo3Bpalaer
MaccuB. Yro0bl cieiath 4To-HUOY b [10JI€3HOE, KasK/[blil OTIIPABUTE/b JaHHBIX J0JI-
JK€H UMETh TOJIHbIE CBEJIEHUsI O TOM, KaKasl YaCTh JAHHBIX 1O/ KAaKUM HUHIEKCOM
HAXOJ/IUTCST B MACCUBE.

Metox diameters 3HAET He TOJBKO TO, KAK BBIYHCJISITH IMAMETPBI, HO U T/Ie HAUTH
B MacCHBe Pa3Mepbl 00008 U IKH. EMY TOYHO U3BECTHO, 4TO IIPpU Hepebope JaHHbIX
B MacCHBe TIePBbIe HAXOAATCS B ajieMeHTe ¢ uHaekcoM [0], a Bropble — B aJieMeHTe
¢ ungercom [1].

Pabota MeToa 3asucum ot CTPYKTYPbl MaccuBa. EC/in aTa cTpyKTypa U3MEHsIeTCs,
TO JIOJ;KEH UBMEHUTHCS U KojI. Kor/ia y Bac MMeIoTcst JIaHHble B MACCUBE, BbI BCE PABHO
JOJIKHBI 00pAIIAThCs K CTPYKTYpe MaccuBa. CChUIKH CKA0HHbL K ymeuram. OHI BBIXOLAT
32 PaMKHU WHKAIICYJISIITAN U TPOHUKAIOT BO Bech Koj. OHU He OTBEYAIOT MPUHITUITY
DRY. Cpenenus o ToM, 9TO pasMepbl 00010B HAXOAATCS B dIeMeHTe ¢ uHaekcoM [0],
He JIOJIKHBI yOIMPOBATHCST; 00 9TOM JIOJZKHO OBITh CKa3aHO TOJBKO B OJTHOM MECTE,

ITOT MPOCTON IPUMEP HE CJUIITKOM YOeAuTeIeH; TPEACTABUM cebe TOCTIeACTBIS
TOTO, YTO JIAaHHbBIE BO3BPAIIAIOT MACCUB X€IlIeii, HA KOTOPBI UMEIOTCSI CChLITKUA BO
MHOTHX MecTaX. VMI3MeHeHue ero CTPYKTYPbl BbI30OBET IENHYIO PEAKITUIO 110 BCEMY
KOJY; Kak[J0€ U3MEHEHMEe MOKeT IIPUBECTU K CKPBITOI OMIMOKE, a €€ MOUCKU MOIYT
JIOBECTH JIO CJIE3.

[Tpsimble CCHLITKY B CIOJKHBIE CTPYKTYPBI I€30PUEHTHPYIOT, TIOCKOJIBKY OHU CKPBI-
BAIOT TO, 4TO COOOM B ICICTBUTENILHOCTH IIPEACTABJISIOT JaHHbIE, U COIIPOBOKICHUE
KOJa ¢ HUMHU MOJKET IIPEBPATUThCS B HOYHOI KOIIMap, Bellb Kaxk/Ias CChlIKa Oyaer
HYKIAThCSl B UBMEHEHNUN TIPU U3MEHEHUU CTPYKTYPhI MACCHBA.
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B Ruby otenmTs cTpyKTypy OT 3HAYCHWI COBCEM HECT0KHO. TOUHO Tak ke, Kak
METOJI UCTIOJIb3YETCS JIJIST 3aKTI0UeHUsT B cebst TepeMeHHOM aK3eMILsipa, Ruby-kimacce
Struct MpUMeHsIETCsT B Ka9eCTBE 0O0IOUKH CTPYKTYPLI. B coremytornem mprmMepe Kiace
RevealingReferences mMeeT Takoli ke nHTEepdeElic, KaKk U MPeAbIAYINI Kaacc Ob-
scuringReferences. B kauecTBe MHUIIMAINU3NUPYIONIETO APTYMEHTA OH TIOJy4YaeT
IBYMEPHBII MacCHB U peanausyeT MeTof diameters. HecMOTpst Ha BHEIIHIOIO CXO-
JKECTh, €0 BHYTPEHHSIST Peain3aiis 3HAYUTETbHO OTIMYAETCST OT PeajnusaIuu mpe-
JIBITYIIETO KJacca:

1 class RevealingReferences
attr_reader :wheels
def initialize(data)
@wheels = wheelify(data)

2

3

4

5 end
6

7 def diameters

8 wheels.collect {|wheel]

9 wheel.rim + (wheel.tire * 2)}

10 end

11 # Kaxdplh MOXeT OTMpaBWTb Mapy pa3mepoB oboa-wuHa CTpykType wheel
12

13 Wheel = Struct.new(:rim, :tire)

14 def wheelify(data)

15 data.collect {|cell]|

16 Wheel.new(cell[0], cell[1])}
17 end

18 end

[Toxazanublii Boillie MeTO/ diameters Terepb UMeeT CBeleHUs O BHYTPeHHEN
CTPyKType MaccuBa. MeTojty diameters W3BECTHO JIUIITH TO, YTO COOOIIEHNE wheels
BO3BpAINAeT ITePeunceHre 1 YTO KK bl MePeunCIsseMblil 9JIeMEHT OT3bIBAETCS Ha
rimu tire. To, Ha uTO JesTaach cchlIKa Kak Ha cell[1], MpeBpPaTUIOCH B OTIIPABKY
coobienns wheel . tire.

Bce cBenerns o cTpyKType MOCTYTAIOIET0 MAaCCUBA M30JUPOBAHBI B METO/IE
wheelify, KOTOpBIN ITpeBpaniaer Array-maccuB B Struct-maccus. B oduinanbuoit
nokymenTanuu mo Ruby (http://ruby-doc.org/core/classes/Struct.html) mpo Struct
TOBOPHUTCSI KaK PO «YIAOOHBIH crtocob 00beANHEHNS B ¢IMHOE 1[EJI0€ HECKOJIBKUX
aTpubYTOB C TIOMOTIBIO METOL0B-000I0UeK 6e3 HEOOXOUMOCTH CO3/[aHMsI STBHO
ompeiesisieMOoro Kiaccas. VIMeHHo aTo u fienaeT MeTosi wheelify — co3maeT HebOJIb-
HIMe JIeTKOBECHBIEC OOBEKTHI, OT3bIBAIOIIMECS HA rim U tire.
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B meTonie wheelify comepKuTcs TOJBKO TOT KOJI, KOTOPBIIT TOHUMAET CTPYKTY-
py TocTymaoIero MaccuBa. Eciim BXOfHbIE TaHHBIE M3MEHSTCS, KO/l I3MEHUTCS
TOJIBKO B O/THOM 3TOM MecTe. /{7151 co3fianns cTpyKTypbl Wheel 1 ornipesiesieHus MeTo-
J1a wheelify MMOHATOOUINCH BCETO YeTbIpe CTPOKU KO/A, HO OHU JOCTABJIAIOT MUHU-
MaJIbHbIe HEYZ06CTBA 10 CPABHEHUIO € TIEHOH, KOTOPYIO TIPHUIILIOCH OB 3aMIaTUTh
3a MOBTOPSIONINECS YKa3zaHWs WHIEKCOB JIJISI CChIIKN Ha 9JIEMEHTBI CJIOJKHOTO Mac-
CHUBa.

Ctuiib KoJIa TIO3BOJIAET BaM 3AIUTUTHCA OT U3MEHEHUN TeX CTPYKTYP NaHHBIX,
KOTOPBIE OTHOCATCS K BHEIITHUM KOMITOHEHTAM U JIETTAIOT KOJI 60J1ee HH(MOPMATHBHBIM
1 TIOHITHBIM TIpY uTeHnn. [lokaszanHbIi BbITIe MeTO wheelify N30JMpPyeT 3y TaH-
HYTO CTPYKTYPHYIO nH(popMaruio 1 npuBoauT Ko K DRY-ctumo. OH cyIiecTBeHHO
[IOBBIIIAET TEPIIMMOCTD 9TOr'0 KJIacCa K U3MEHEHUAM.

NoBcemecTHOE BHeagpEeHue
eAUHCTBEeHHON 00593aHHOCTHU

COSZ[aHI/Ie KJIACCOB C eJUHCTBEHHON 00513aHHOCTbBIO HI'pa€T BeCbMa BaKHYIO POJIb JIJId
IIPOEKTHUPOBaHUA, HO NAEA €/IMHCTBEHHOI 006513aHHOCTH MOKET OBITh ycnenrno muc-
TMMOJIb30BaHa BO MHOTHUX /IPYTUX YaCTAX BallleTO KO/iA.

BblaeneHne y MeTon0B JIMLLHUX 003aHHOCTE

MeTobl, Kak U KJIACCHI, TOJKHBI UMETh €IMHCTBEHHYIO 00s13aHHOCTD. 1o TeM ke
IpUYINHAM. Hannuune egHCcTBEHHON 0043aHHOCTY 00JIeryaeT BHeCeHue U3MeHeH Uil
U TIOBTOPHOE UCTIOJIb30BaHUE, 3/1eCh PaOOTAIOT BCE TIPUEMBbI, YTO U paHbliie. 3a1aBaii-
Te BOTIPOCHI, YeM METOJIbI 3aHUMAIOTCS, ¥ CTAPATECh IATh OMUCAHIE X 00s3aHHOCTEH
B OJIHOM IIPE/IOKEHUH.

[Tocmotpute Ha MeTo/ diameters Kyacca RevealingReferences:

def diameters
wheels.collect {|wheell
wheel.rim + (wheel.tire * 2)}
end

A W N PR

Y 5T0r0 MeTo1a sIBHO JiBe 00SI3aHHOCTH: OH OCYIIECTBIISIET 0OX0/ BCEX DJIEMEHTOB
wheels ¥ BBIYUCJISAET JUAMETP KaXKJ0ro KoJeca.

YmpocTuTe Ko, pa3buB €To Ha Ba METO/A, Y KasKIOTO M3 KOTOPLIX OYIeT enH-
CTBEHHAs1 00SI3aHHOCTD. JTa PEOPTAHU3AIMS [IEPEMECTUT BBIYUCIEHUE AUAMETPA
OJIHOTO KOJIeCa B CBOI COOCTBEHHBII MeTO/I. PeopraHusariust BBOAUT JAOTIOJHUTENBHYIO
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OTIPABKY COOOIIECHUS, HO 31eCh KOHCTPYKIIMU HYKHO JACHCTBOBATD, HE 3aMedast
aToro. IIpu HEOOXOAMMOCTH TIPOU3BOIUTETHBHOCTD MOKET OBITH YIIyUIleHa MO3IKE.
A ceifyac Ba;KHO CO3/1aTb KOJI, JIETKO TOJAIONINNCA NU3MEHEHUSM.

# BO-nepBbiIXx, O6XOA 3/1EMEHTOB MaccuBa
def diameters

wheels.collect {|wheel| diameter(wheel)}
end

# BO-BTOpbIX, BblMMCNeHUe guameTpa OOHOINO koneca
def diameter(wheel)

wheel.rim + (wheel.tire * 2))
end

W oo NGOV WN B

[Monaso6uTest I BaM KOTa-HUOYIb TIOJYIUTH IUAMETP TOJIBKO OIHOTO KoJieca?
ITocMoTpuTe HA KOJ €11Ie Pa3 — BaM ysKe MOHaZ00MI0Ch, DTa PEOPraHU3aIlHs] HE SIBJIs-
ercst u3OBITOYHBIM MTPOEKTUPOBAHUEM, B €€ PAMKaX MPOCTO TIEPEIETBIBACTCS YiKe
BoCTpeOOBaHHBIN KO/ TOT (hakT, 4TO UMEIOIINN e[THCTBEHHY IO 00SI3aHHOCTD METO]I
diameter MOXKeT Telepb BbI3bIBATHCA U3 IPYTUX MECT, HEOKU/IAHHO TPUBOJUT K T10-
JIOKUTENBHOMY TTOO0THOMY 9 (hEKTY.

OTaeuTh MOdJIEMEHTHBIN 06X0/T MACCHBA OT ICHCTBHUST, COBEPIITAEMOTO HaJl KasK-
JIBIM BJIEMEHTOM, MOJYUUIOCH GJarogapst TOMY, 4TO 9TO ObLIT TOT CaMblil 00wt
cJrydaii JIeTKO pacro3HaBaeMbIX HECKOJIBKUX obs13aHHOCTEN. B Ipyrux ciayyasx pe-
IIeHne JaHHOU 3a/1a4M He CTOJIb OYEBU/THO.

Bepuemcs k MmeTony gear_inches kiracca Gear:

def gear_inches
# onpepensem guamMeTp C y4eTOM, YTO WHWHA ABaxAbl NPOXoAuT Mo obomy
ratio * (rim + (tire * 2))

end

A W DN PR

SIBnsgerca m MeTog gear_inches o6s13aHHOCTBIO Ka1acca Gear? ITo ormke na. Ho ecim
3TO TakK, MOYEMY BO3HUKAET YyBCTBO, YTO C HUM YTO-TO He B mopsiike? EcTh B Hem
KaKasi-TO 3ally TAHHOCTb U HEOTIPEIEJIEHHOCT, TIPE/IBEIIAOIIast BO3MOKHBIE IPOOIEMBbI
B Oyayiem. CyTb IpoOJIeMbl B TOM, 4TO Y 9TOTO MeToAa 00Jiee OQHON 00SI3aHHOCTH.

BuyTpu gear_inches cKpbIBaeTcs BbIUMC/IEHNE [uamMmeTpa KoJeca. VI3Bieyenue
HTOrO BHIUMCJICHMS B HOBBII MeTO/] diameter yIIPOCTUT MCC/Ie0BaHKEe 00sI3aHHOCTEN
KJacca:

1 def gear_inches

2 ratio * diameter
3 end
4
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5 def diameter
6 rim + (tire * 2)
7 end

Tenepb MeToz gear_inches, 4TOObI IIOJIYYUTH JUAMETP KOJIECA, OTIPABJISET CO-
obuienne. O6paruTe BHUMAHKE, YTO PEOPraHU3alysd He U3MEHsIeT criocoda BhIUNC-
JIEHUS IMaMETPa, OHA TIPOCTO U30JUPYET MOBE/IEHUE B OT/CITBHOM METOJIE.

ITU PEOPraHU3aINH CJIELyeT IPOBOIUTD, JIasKe He 3HAsI KOHEYHOTO BU/IA TPOEKTA.
OHU HEOOXOMMBI HE MTOTOMY, UTO MPOEKT YK€ CJIOKHUIICS, a TIOTOMY, YTO OH ellle
He cI0KMIICst. UToOBI 3aHATHCS MU, BaM He HYKHO 3HaTh, TJle UMEHHO Bbl coOupae-
TeCh TPUMEHUTH MPAKTUYECKUE TI0/[X0/bl KAUeCTBEHHOr0 TTpoeKTupoBanus. [Ipo-
eKTHPOBAHKE IIPOSBJISIETC B MCIOIb30BAHUY IIPABUIBHBIX METOLOB PAOOTHI.

Ira mpocras peopraHusanus MOKasbiBaeT cyTh mpobdaemsl. Kinace Gear 00sa3an
BBIYMCJIATD IIePefaTOYHOe OTHOIIEHNE B AI0iiMax (gear_inches), Ho He 006s13aH BbI-
YUCATH TUAMETP KOJIeca.

Koneuno, Biiusinvie Takoi 0/IHON PeOPraHU3aIlMy HEBEJIMKO, HO HAKOTTUTEIHHbII
o deKT 10106HOr0 CTUIS IIPOrPAMMUPOBAHUS OTPOMEH. MeTo/Ibl, UMEIOLIIe eMH-
CTBEHHYTO OOSI3aHHOCTD, IATOT CJIEAYIONINE TIPEUMYIIIECTBA:

O BbBISBJAIOT paHee CKPbIThbI€ KaYeCTBa. Peopraﬂﬂsaunﬂ KJIaCCa B IIOIIbITKE Ha-
JleIeHns BceX METOMOB eIMHCTBEHHON 00A3aHHOCTBIO ITOJOKUTENBHO BIUAET
Ha MMPOJACHEHNE CYTHU CaMOTo KJjacca. I[ame €CJIN CETO/IHA Bbl HE HaMEPEBAETECh
3aHNMaTbCA peopraﬂﬂsauneﬁ METO/I0B BHYTPU IPYTUX KJIACCOB, 3aCTaBJISA KayK-
JIBIA 3 HUX CIIYJKUTDH eIMHCTBEHHO 1€, 3TO MPOSACHAET TO, YEM B COBOKYII-
HOCTH 3aHHMMAETCA CaM KJIaCcC;

O [esalT HEHYKHBIMH KOMMeHTapuu. CKOJBbKO Pa3 BaM MOMAIAJINCDh yCTAPEBIITHE
KoMMeHTapun? Boobiie, KOMMEHTapUU HE OTHOCSITCS K UCTIOJTHSIEMOMY KOJLY,
U eCJIM KaKOW-TO KOJl BHYTPU METO/IA HYKJIAeTCs B KOMMEHTApUH, JIydIiie Bbl/ie-
JIUTB ATOT KOJI B OTJEIBbHBIN MeTO/I. VIMSI HOBOTO METO/IA TIOCITYKUT TOM JKe TIeJIH,
YTO U MPEKHUN KOMMEHTaPHIA;

O CcmocoGCTBYIOT MOBTOPHOMY HCTIOIb30Banuio. HeGobiime MeTobI yI06HbI /1151
COTIPOBOSKICHUST TPUIIOKEHMSI. BMecTo Toro 4to6sr 1y6ampoBaTh Bech KO/, TIPO-
IPaMMUCTBI CMOTYT PaboTaTh ¢ OT/AeIbHBIME MeTogaMu. OHU OYyAYT CJAe0BAThH
CO3/IAaHHOMY BaMu 00Opasily ¥ cO3/aBaTh, B CBOIO OYePE/lb, HEOOBIIIE TOBTOPHO
MCIIOJIb3Y€eMbIe METO/IbI. DTO XOPOIIas MPaKTHKA;

O o0ecneynBaloT JErKuil mepexo K Apyromy kiaaccy. Hebosbiie MeToibl potie
HepeMeIiaTh, eCIy HOoTydeHa OTIOTHUTeIbHAS IPOeKTHPOBOYHAS HH(pOPMAIs
U TIPUHSTO PellieHne BHeCTH uaMeHeHust. [loBeileHre MOKHO U3MEHUTH Oe3 Cy-
HIeCTBEHHDBIX [1€PE/ICIIOK.
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N3onaumna nMwHux o693aHHOCTENn B Kj1accax

Korma y Kaka0ro MeToma 0CTaHeTCst TOMbKO eINHCTBEHHAST 00SI3aHHOCTD, 006J1aCTh
MIPYMEHEHMsT BAITIeTo KJlacca CTaHeT boJiee 04eBHIHOI. B Kitacce Gear ecTh moBesieHme,
npucyiiee kojecy (wheel). Hysen sin aToMmy mpuiioxenuio kiacc Wheel?

Ecit 06cTosITeIbCTBA TTO3BOJISIIOT BaM CO3/IaTh OT/EJbHbIH Kiacc Wheel, To, Ha-
BEPHOE, 9TO HY)KHO C/IeJIaTh. A TeIepb MPeICTaBbTe, YTO BbI TIOKA PENITUIN HE CO3/1a-
BaTb HOBBIH, IOCTOSHHBIN, TOCTYITHBIN BceM KJacc. Bo3MOXKHO, eCTh KaKue-TO KOH-
CTPYKTOPCKHUE OTPAHUYEHUST, HJIH, MOKET OBITh, BBI TOKA HE XOTUTE CO3/[aBATh HOBBII
KJIACC, OT KOTOPOTO MOTYT 3aBHCETD JIPYTHe KIACCHI.

MoseT ToKa3aThCst, 4TO MPOCTO HEBO3MOXKHO OCTABUTH B Gear e[MHCTBEHHYIO
00sI3aHHOCTb, TIOKA He OyieT yOpaHo MoBeIeH e, CBOMCTBEHHOE KoJiecy. B Gear 6o
ecTh M36BITOUHAST 063aHHOCTD, 160 ee HeT. Ho HemaThbHOBUIHO U3MEHSTH KOH-
CTPYKTOPCKOE pellieHre MPU IBONCTBeHHOM cuTyainu. EcTb ipyrue BapuanThl. Baria
[eJIb — COXPAHWUTD €AMHCTBEHHYIO 00SI3aHHOCTD B Gear, 4TOOBI HE MEPETPYKATH
KoHCTPYKIHIO. [T0CKOJIbKY BBI CO3/1a€Te M3MEHSIEMbII KOJI, PEIIIEHKE JIYUIIle OTJI0KUTD,
IIOKa He HaCTaHeT MOMEHT, Korja 6e3 Hero OyzeT mpocto ne o6oiTuce. JIxoboe pere-
HUe, IPUHUMAEMOE PaHbBIIE, YeM B HEM BO3HUKHET SIBHAST TOTPEGHOCTD, SIBJISIETCS
POCTO A0TaIKON. TaK 4TO OTIOKUTE TIPUHSITHE PEIIEHUST HA TIOTOM.

Ruby nosBosisier ynanuth 06513aHHOCTD BBIYUCJICHUS AUAMETPa IMUHbI U3 Gear
6e3 HeOOXOMMMOCTH CO3MAHMUS HOBOTO Kiracca. Cleayiomuii mpuMep sIBISIETCST pac-
IMUPEHNEM TIPEABIAYIeil cTPYKTYpsl Wheel ¢ GJIOKOM, T0GABIISIONIMM METOJ JIJIsT
BBIYKCJIEHUST IMAMETPA.

1 class Gear

2 attr_reader :chainring, :cog, :wheel
3 def initialize(chainring, cog, rim, tire)
4 @chainring = chainring

5 @cog = cog

6 @wheel = Wheel.new(rim, tire)
7 end

8

9 def ratio
10 chainring / cog.to_f
11 end
12
13 def gear_inches
14 ratio * wheel.diameter
15 end

[any
(o))



CospaHue Koga, nerko NPUHUMaloLLLero nuameHesma 61

17 Wheel = Struct.new(:rim, :tire) do

18 def diameter

19 rim + (tire * 2)
20 end

21 end

22 end

Terneps y Bac ectb CTpyKTYpa KoJieca (Wheel), criocobHast BBIYKCIISTH CBOM COO-
crBennblil Auamerp. Ilouarno, 4To HeT cMbIc/a BCTPauBaTh 3Ty CTPYKTYpy Wheel
B KJTacc Gear — 9TO B GOJIBIITEN Mepe SKCTIEPUMEHT B OpraHu3aIin Koja. Taxoit mpu-
eM OUMIIAeT Iepe/laTOuHbIl MeXaHu3M (Gear), HO OTKJIa/ibIBaeT pelleHne OTHOCH-
TesIbHO KoJieca (Wheel).

BerpanBarie Wheel B Gear mpesmosiaraet, 9to Wheel GyeT CyIecTBOBATD TOMb-
KO B KOHTeKCTe Gear. Ec/in Ha MUHYTKY OTOPBaTbCs OT KHUTU U [IOCMOTPETD Ha pe-
aJbHbIIl MUP, 31paBblil CMBICJI [IOCKa3biBaeT uoe. B jannom ciyuyae y Bac yxe
UMEETCST I0OCTATOYHO MHMOPMAIHH, YTOODI MOIEPKATh CO3/IaHNe HE3ABUCUMOTO
kyacca Wheel. Ho takoMy yeTkoMy paszeieHuIO MOAAAETCs He KaKAas [IpeJMeTHas
obJacTb.

Ecomi ecTb 3amy TaHHBIH KTACC ¢ YPE3MEPHBIM KOTHYECTBOM 0OsI3aHHOCTEN, TIepe-
HecuTe 9TH 005I3aHHOCTH B IPyTHe Kiaacchl. COCpeoToubTech Ha OCHOBHOM KJIACCE.
[IpumuTe perrere o Kpyre ero 06sI3aHHOCTE U TBEP/O T0OUBANITECH €70 BBITTOJTHE-
mvst. e o6Hapy»kaTcs TUTHe 00sI3aHHOCTH, KOTOPBIE TIOKA HEBO3MOYKHO YA Th,
TO UX HY’KHO U30TMPOBaTh. He 1103BOIsIiiTe TOCTOPOHHUM O0SI3AHHOCTSIM IIPOCAYN-
BaTbHCS B Balll KJIacc.

N HakoHeLl, peanbHOe KoJ1eco

IToka BbI 0O6QYMBIBAIN KOHCTPYKLMIO Kjacca Gear, HACTAJI0 TO caMoe Oyayliee.
Bbr cHOBa TIOKa3a/u pacyeThl CBOEMY MTPUSATEIO-BEJOCUTIENCTY, U OH CKa3aJl, 4YTO
BCE OYEHDb XOPOIIO, HO, TTOKA BBl KOPIETH HAJ ATUMH PacyeTaMy, eMy 3aX0TeJI0Ch
MOJIYYUTh ellle BO3MOKHOCTD BBIUUCUTD «OKPY/KHOCTD KOJIECA BEJIOCUTIE/Iay. Y HETO
Ha BEJIOCUTIE/IE €CTh BBIYUCIISIONINN CKOPOCTb KOMITBIOTED, KOTOPBIY HACTPOeH (/1JIs
BBITIOJTHEHWST CBOEH 3371241 ) HA JVIUHY OKPYKHOCTHU BEJIOCHUTIETHOTO KOJIECa.

ITOT HOBBIN (DYHKIIMOHATBHBIN 3aIIPOC MPEOCTABII UMEHHO Ty HMH(MOPMAIIHIO,
KOTOpasi Hy KHa ObLjIa BaM JIJIsI IPUHSITUS CJIEYIOIIETO TIPOEKTHOTO PEIIEHYSL.

N3BecTHO, UTO ITTUHA OKPY;KHOCTH KOJIECA SIBJISIETCS TPOU3BEIEHUEM YNCITA <ITH»
u auaMetpa. JnameTp yske BBIUMCIISIETCST BCTPOEHHOH CTPYKTYpoil Wheel; ocTaercst
TOJIBKO [[O6aBI/ITb HOBBINI METO/I /1JIAA BbIYUCJIEHWA IJTMHDBI OKPYKHOCTH. 3TI/I NU3MEHECHUA
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MUHUMAJIbHBI; CYIIECTBEHHBIM U3MEHEHUEM TeIephb CTaHeT TO, YTO Y Balllero mpu-
JIO)KEHMS TIOSBUIIACH PeasibHas IoTPeOHOCTh B Kjiacce Wheel, KOTOPBIL MOKHO
ObLIO ObI UCIIOJIH30BATh HE3ABUCUMO OT Kjacca Gear. Hacrano Bpems BBIILyCTUTD
WheelIﬂiCBo6oay,HpeBpaTHBero130TaeHbeﬁiKﬂaCQ

ITockombKy y Bac y:Ke ecTb BHYTPH Kjacca Gear THIATEIbHO U30JTUPOBAHHOE TI0-
Bezenne Wheel, 9Ty M3MeHEHNA He IMOBJIEKYT 3a co00ii 60JbIINX 3aTparT. Hyxno
IIPOCTO Hpeo6paBOBaTb CTPYKTYpY Wheel B He3aBUCUMBIN Kiacc Wheel u 100aBUTD
HOBBIU MeTO/] circumference:

1 class Gear

2 attr_reader :chainring, :cog, :wheel
3 def initialize(chainring, cog, wheel=nil)
4 @chainring = chainring
5 @cog = cog

6 @wheel = wheel

7 end

8

9 def ratio
10 chainring / cog.to_f
11 end
12
13 def gear_inches
14 ratio * wheel.diameter
15 end
16 end
17
18 class Wheel
19 attr_reader :rim, :tire
20
21 def initialize(rim, tire)
22 @rim = rim
23 @tire = tire
24 end
25
26 def diameter
27 rim + (tire * 2)
28 end
29

30 def circumference

31 diameter * Math::PI

w
N

end
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33 end

34

35 @wheel = Wheel.new(26, 1.5)
36 puts @wheel.circumference
37 # -> 91.106186954104

38

39 puts Gear.new(52, 11, @wheel).gear_inches
40 # -> 137.090909090909

41

42 puts Gear.new(52, 11).ratio
43 # -> 4.72727272727273

VY 060ux KJ1accoB — 110 0HOI 00s3anHOoCTH. KO/, KOHEYHO, HenjiealeH, HO yKe

XOpOTII.

BbiBOAbI

ITyTh K JIErKO M3MEHSEMOMY ¥ COIIPOBOXKAAEMOMY OOBEKTHO-OPHUEHTHPOBAHHOMY
IPOYKTY HAYUHAETCSI C KJIACCOB C eIMHCTBEHHOI 06s13aHHOCTBI0. Kitaccehl, KoTopbie
BBITIOJHSIOT TOJILKO OHY (DYHKIIUIO, U30JUPYIOT €€ OT OCTAIBHOTO MPUIOKEHUSI.
Takas MN30JIA1 A ITI03BOJIACT BHOCUTD USMEHECHUA 663 HexesaTe/JIbHbIX HOCJIeI[CTBI/Iﬁ
U TOBTOPHO MCIOJIb30BaTh KO 6€3 y0IMpoBaHusL.



[haBa 3

YnpaBsneHue
3aBNCUMOCTSAMMU

ADPEeKTUBHOCTE 0OBEKTHO-OPUEHTHPOBAHHBIX A3BIKOB TPOTPaMMUPOBAHUS JTOCTH-
raercst Girarogapsi Mx crnoco0y MozpeupoBaHus peabHOCTH. OOBEKThI OTPAKAIOT
XapaKTePUCTUKK 3aa4l PeabHOro MUpa, a oOMeH nHbopMalueil MexK1y dTUME
00BbEKTaMU TIPEJOCTABJIIET PelleHns.. ITOT HHMOPMALMOHHBIIH 00MeH Hens0esKeH.
OT11e/1bHO B3AThII 00BEKT He MOKeT 0OagaTh nHopMaineii 060 BceM, I09TOMY OH
Her36eKHO OyeT BeCTH JUAJIOT C APYTUM 00bEKTOM.

Ec/ 6bI BBI MOIVIM 3arJISIHYTh B IPUJIOKEHIE 1 IPOCIEANTD 3a MIPOXOKIEHIEM
coobreHwnit, To 00beM Tpaduka MOT Obl TOKA3aThCsI BAM MIPOCTO TPOMaIHBIM. Tam
IPOUCXOAUT 04eHb MHOTOE. HO eCIH OTOITH 9y Th OAJIbIIE M OKUHYTh BCE OOIITIM
B3TJISIZIOM, CUTYaIus mposicHsteTcst. Kaxkoe coobIeHre NHUITUUPYETCsT 0OBEKTOM
JUIST BBI30Ba KaKOTO-HUOY b TIOBeIeHUs. Bee cmaraembie 061IIero MoBEIEHMsI paccpe-
JIOTOUUBAIOTCS cpert 00BeKTOB. [109TOMY IS TIOJTyUEHHUSI JKeTaeMOTO TIOBEICHUST
00BbeKT OO0 3HAET 0 HEM caM, THOO0 HACIEAYEeT ero, IHOO0 3HAET O APYTHX 0OBEKTaX,
KOTOPBIM 3HAKOMO 9TO [IOBE/ICHUE.

IIpenbiayinas raasa Oblaa IHOCBIIEHA IIEPBOMY M3 9TUX BaPUAHTOB, TO €CTh
HOBeIEeHUsM, KOTOPbIe J0JKEeH peaju30BbiBaTh caM KJjacc. BTopoii Bapuant,
Kacaloluiics HacIenoBaHus, OyIeT pacCMOTPEH B IJiaBe 6. Jrta IyiaBa MOCBAIIEHA
TpPeTbeMy BapMaHTy — IIOJIYYE€HUIO JOCTYIA K IIOBEAEHHIO, KOTAA 3TO [MOBEAEeHNe
peaM30BaHo B APYIUX OObEKTaX.

IToCKOMBKY KaueCTBEHHO CIIPOEKTUPOBAHHBIE OOBEKTH UMEIOT eANHCTBEHHYIO
00513aHHOCTD, TO BIIOJIHE €CTECTBEHHO, YTO /IS BBITOJHEHUSA KOMILUIEKCHBIX 337124
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noTpeGyeTcst MX B3aUMHOE COTPYAHUYECTBO. DTO COTPYIHUYECTBO SIBIASCTCS U A~
(heKTUBHBIM, U B TO JK€ BPEMs PUCKOBAHHBIM. /51 COTPYIHIYECTBA OOBEKTY HY KHBI
KaKHe-TO CBEJIEHUS O APYTHX 0OBEKTaX. T CBEICHUS CO3/IAI0T 3aBUCUMOCTD. [1pu
HEHAJIJIeKAIeM YITPaBI€HUH 9TH 3aBUCUMOCTH CTAHYT «/IyIITUTh» BAIlle TPUIOKEHHE.

OCHOBHbIe cBegeHud
O 3aBUCUMOCTSX

()6beKT3aBHCHT(yrapyr0ro O6B€KTa13TONICquae,eCHH Ipu U3MEHEHUU OJTHOTO
00BbeKTa MOKET HOTpe6OBaTbCH BHeCeHNe U3MEHEHUs B JIPYTroi 0OBEKT.

PaccmoTpum nsMeneHHyio Bepcuio KJjacca Gear, /e Gear HHUIUAJIU3UPYETCS
¢ TPUMEHEeHNEM YeThIpeX U3BECTHDLIX apryMeHToB. MeTo/1 gear_inches ncmnoJsb3yer
ﬂBaIKBHHX,PimIltiPe,ﬂﬂHCOSﬂaHJUIHOBOFOSKSGMHHHpaKﬂaccaWheel.KﬂaCCWheel
He U3MEHSJICS € TeX 110, Kak ObL [I0Ka3aH B Iiase 2.

1 class Gear

2 attr_reader :chainring, :cog, :rim, :tire
3 def initialize(chainring, cog, rim, tire)
4 @chainring = chainring

5 @cog = cog

6 @rim = rim

7 @tire = tire

8 end

9
10 def gear_inches
11 ratio * Wheel.new(rim, tire).diameter
12 end

13
14 def ratio
15 chainring / cog.to_f
16 end

17 # ...
18 end
19

20 class Wheel

21 attr_reader :rim, :tire
22 def initialize(rim, tire)
23 @rim = rim

24 @tire = tire

25 end
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26

27 def diameter

28 rim + (tire * 2)

29 end

30 # ...

31 end

32

33 Gear.new(52, 11, 26, 1.5).gear_inches

W3yuure npenbiiy il KoJ| U lIepeIrcinTe CUTYaInH, IPU KOTOPBIX B Gear MpH-
JIeTCST BHOCUTDH M3MEHEHUS 3-32 U3MEHEeHN, BHECEHHBIX B Wheel. DTOT KOJ KasKeT-
CsI TIPOCTBIM, HO B HEM €CTb CKPBITHIE CJI0KHOCTH. Y Gear MMeeTcsl Kak MUHUMYM
YeThIpe 3aBUCUMOCTH OT Wheel, KOTOpbIE TIEPEYNCTISAIOTCS HUXKeE. BoIbITMHCTBO 3a-
BUCUMOCTEN HOCIT HeoOsa3aTeIbHbII XapaKTep, ABIAACh 1000YHbIM 9 HeKTOM
CTHJIS TpOTpaMMUpPOBaHuU. /7151 BRITIOTHEHWS CBOEH 3a7jaun Kiaacc Gear B HUX
He Hy:k1aeTcs. CaMo X CyIIecTBOBaHue 0C1ab/IseT Kiaace Gear, 3aTpyAHss BHECEHHe
B HETO U3MEHEHMIA.

BbigaBneHne 3aBucumMocTemn

VY o6bexra ecTb 3aBUCUMOCTDb, KOI'/la OH 3HaAET:
O MM IpYyTroro Kjacca. B xmacce Gear OKUJIAeTCs HAJTMYMe Kjacca 1o uMeHu Wheel;

0 wuMsa coobuienus, KOTOPOE HaMePEBAETCsT OTIIPABUTD €Iile KOMY-TO, KpoMe cebsl.
Gear OKHUJAET, YTO 9K3eMILIAP Wheel OTKINKHETCA HA diameter;

O apryMmeHnTsl, Tpedyemble cooblIeHnI0. Gear 3HaeT, 4To Wheel.new Tpebyer rim

u tire;

O [OpANOK CIAEIOBaHUA ITUX apryMEHTOB. Gear 3HAET, YTO IIEPBBIM apTyYMEHTOM
Wheel.new 10JKeH OBITH rim, a BTOpbIM — tire.

Kaxnaga us stux 3asucumocrein mnpezloJiaraeT, 4YTo Gear IMpUAETCSI U3MEHITD
B cayyae uaMenenus Wheel. Hexoropas cTernenb 3aBUCMMOCTU MKy 9TUMU JIBYMs
KJIACCaMHU MPOCTO Hen3OeKHa, B KOHIE KOHI[OB, OHU JI0JUKHBI COTPY/IHIYATH, HO
6OJIbH_[I/IHCTBO 13 NepeYnCJAEHHDBIX BbIIIE 3aBUCHUMOCTEN He HOCAT 0043aTeIbHOI0
xapakTepa. JTH HeoOs13aTeIbHble 3aBICHMOCTU CHIDKAIOT PAIMOHATBHOCTD KOJA.
IToCKOJTbKY OHM TTOBBIIIAIOT BEPOSITHOCTh HEOOXOJAMMOCTH BHECEHSI B Gear U3MeHe-
HUIL, 9TY 3aBICUMOCTH IIPEBPALIAIOT HE3HAYNTEIbHBIE JOPAOOTKH KOJA B CEPbE3HbIE
MEpPONpPUATHA (HC60JIb]_HI/Ie MU3MEHEHU BBISBIBAIOT MEIMTHYIO PEAKI[NIO BO BCEM ITPU-
JIOsKeHNH, TPeOyst BHECEHHSI MHOJKECTBA H3MEHEHHIA ).
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CJI0KHOCTH TIPOEKTUPOBAHMS 3aKII0YAIOTCS B YIIPABJIEHUN 3aBUCUMOCTIMME Ta-
KHM 00pa3oM, 4ToOBI y KasKI0ro KjIacca X ObLIO Kak MOKHO MEHbBIIE; KJIACC T0JIKEH
3HATh UCKJIIOUUTEIBHO TO, UTO HYKHO JIJIST BBIIIOJTHEHUSI €0 PabOTHL.

Cea3u mexay oobektamm — Coupling
Between Objects (CBO)

ITH 3aBUCUMOCTH OIPEETSIIOT CBsI3b Gear 1 Wheel. MOKHO TaksKe cKa3aTh MHAYE,
YTO KasK/asl CBA3b IIOPOKIAET 3aBUCUMOCTD. YeM Goible B Gear cBejenmii o Wheel,
TeM CHJIbHee CBI3b Mexk 1y HUMU. YeM cuiibHee CBI3b MeXK LY ABYMs OObeKTaMI, TEM
GoJiblile OHM BelyT cebst Kak eMHOe 11eJI0e.

ITpu BHeceHun u3MeHeHus: B Wheel MOKET MOSABUTLCS TOTPEOHOCTH BHECEHUS
usMeHeHus U B Gear. Ecii TpeGyeTcs HOBTOPHO KCIIO/Ib30BaTh Gear (IlepeiaTOYHbIii
MexaHu3M ), To Kosrecy (Wheel) MIPUXOIUTCS «€XaTh» BMecTe ¢ HUM. Tectupys Gear,
BbI OyzieTe TectupoBath U Wheel. TIpoGiema mpousutocTpupoBana Ha puc. 3.1.

Gear 3asucut ot Wheel, A, B,CuD Knacc Gear v ero 3aBuMcMMoCTU
paboTaloT Kak eauHoe Lenoe

Puc. 3.1. 3aBncnmMmocTn cBA3bIBalOT 0ObEKThI

B nanuOM ciryuae kiiace Gear 3aBHMCHT OT Kjacca Wheel ¥ 4eThIpex APyrux o0b-
€KTOB, UTO CBS3bIBACT Gear C TSATDHIO PA3JIMYHBIMU djieMeHTaMu. [Ipu iepBoM Harm-
CaHWMM UCXOIHOTO KOJIa Bce paboTasio 1o/KHbIM 06pasoM. [Tpobiema HIKak cebs He
MIPOSABJISIET, TIOKA BBl HE TIOMBITACTECh BOCIIOIB30BATHCS Gear B JIDYTOM KOHTEKCTE
WJTM U3MEHUTD O/INH U3 KJIACCOB, OT KOTOPOTO 3aBUCHT KJIacc Gear. Korna HacTynuT
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JTOT [IeHb, OTKPOETCSI CyPOBasi IPABJIA; HECMOTPST HA BHEIIIHEE [TPeJICTaBIeHNe, KJIacC
Gear He SIBJISIETCS HE3aBUCUMOU CTPYKTYPHOI euauiiei. Kaxknas n3 ero saBucumo-
cTell SIBJIIETCST MECTOM TIPUKPEIICHNST K HEMY JIPYTOTO 00beKTa. 3aBUCUMOCTH 3a-
CTaBJISIIOT 3T OOBEKTHI JEWCTBOBATH KaK eqnHoe 1enoe. OHU MIYT HOTA B HOTY
U MEHSIIOTCSI BMECTE.

Korma asa (viu tpu, uan eie 60Jbiine) 00beKTa HAXOAATCA B TAKOH CUIBHON
CBSI3U, OHU By T ce0sT KaK 11eJ10€; TOBTOPHOE MCIOIb30BAHUE TOJIBKO OJIHOTO M3 HUX
HEBO3MOJKHO. I/ISMGHGHI/IH, BHOCHMDbIC B OTUH O6'beKT, BBIHYKIAIOT BHOCUTD U3MEHE-
HUsI BO BCe 0OBEKTHI. Eciii 0CTaBUTDL 3aBUCUMOCTH GECKOHTPOILHBIMU 1 HEYTIPaB-
JIAEMbBIMH, TO BCE ITPUJIOKEHNE CTaHET CILJIOITHOM HyTaHI/IHefI. Hacraner JICHDb, KOT'1a
npolie Oy/eT mepernucaTh BeCh KOJI, YeM 4TO-TUG0 U3MEHUTD JIOKATBHO.

Apyrue 3aBucumMmocTu

[lasee B Ty1aBe OMUCHIBAIOTCS YeThIPE BU/IA 3aBUCUMOCTEH, ITepedrcIeHHbIe BBIIIE,
U MPEJIJIOKEHBI TIPUEMBI, T03BOJISIONIE U30€TaTh CO3/[aBAEMbIX MU MPOOJIEM.
Ho nepen Tem Kak mpOAOIKUTD Ty Th, CTOUT YIIOMSHYTh O HEKOTOPBIX APYTUX TIPO-
CTBIX 3aBUCUMOCTSX, CBA3AHHBIX C BOIPOCAMHU, KOTOPBIE OY/LYT PACCMOTPEHBI B JPY-
T'UX TJIaBax.

OcobeHHO pa3pyIIUTENbHbINA BU/| 3aBUCMOCTEH BO3HUKAET, KOT/a 00BEKT 3HAET
JPYroit 00BhEKT, KOTOPBIN 3HAET ellle OJMH 00BEKT, KOTOPBIN 4TO-TO 3HAET, TO €CTh
KOT/IA JIJIST IOCTUKEH ST [TOBE/IEHUST, HAXOISIIEr0Cst B yIaleHHOM 00beKTe, coobIIIe-
HUS BBICTPAUBAIOTCS B €INHYIO 11enouKy. [Ipr aToM 3aBUCUMOCTD «OT 3HAHWUS UMEHN
COOOIIEHNS, IJIAHUPYEMOTO K OTIIPABKe KAKOMY-IH00 IPYroMy 00beKTy, KpoMe cebs
CaMoro», TOJIbKO yBeJMUUBaeTcs. BeicTparBaHue cOOOIIEHUI B IIEMOYKY CO3/1aeT
3aBUCUMOCTD MEJK/LY UCXOJHBIM OOBEKTOM U KasK/bIM 0OBEKTOM Ha Iy TH K KOHEYHOI
e, JTa I0TOJHUTEbHAS CBSI3b CYIIECTBEHHO MOBBIIIAET BEPOSITHOCTD TOTO, UTO
[EPBbIN 0OBEKT MOABEPTHETCS U3MEHEHUIO U3-32 U3MEHEHUS JII0O0T0 U3 IPOMEIKY-
TOYHBIX OGBEKTOB, CIIOCOOHBIX HA HETO TIOBJIUSTh.

B rakom ciyuae napyuenne sakona Jemerpol (Law of Demeter) mosyuaer
B IJIaBe 4 CIeIUagbHyI0 TPAKTOBKY.

Eme onun kace 3aBUCUMOCTEH OTHOCUTCS K TECTUPOBAHUIO KO/IA. TeCcThl UTPaioT
MIEPBOCTETIEHHYIO POJIh U 33/1aI0T HATIpaBJieHne pa3BuTus KOHCTpyKimn. Ho onu ccbi-
JIAIOTCS HA KO/ M TIOATOMY 3aBUCAT OT Kozia. HeolbITHbIE B TECTUPOBAHUY TIPOTPaM-
MUCTBI 4aCTO TMUIIYT TECTHI, CAUITKOM CUJIBHO CBI3aHHBIE C KOJOM. DTO TIPUHOCUT
pasoyapoBaHue: TECThI TEPAIOT PaBOTOCTIOCOOHOCTD TIPU KAKION PEOPraHm3aIiuy Koja,
Jla’ke KOT/la OCHOBHOE TIOBEJIeHNE Ko/la He MeHsieTcsl. Tpyo3aTpaTsl Ha TeCTHI TPEBBI-
HIAIOT UX 110J1b3Y. CBS3b MOPOK/IAET 3aBUCUMOCTH, TPUBOJIAIIME ITPU NU3MEHEHUN KOJIA
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K TIEITHON PEaKIiu, PacIpOCTPAHSIONIEHCS Ha TECThI U 3aCTABJSIONICH BHOCUTD U3-
MEHEHU U B HUX (IIPOEKTUPOBAHKE TECTOB PACCMATPUBAETCS B TJIaBe 9).

[TozaboTbTech 0 TOM, UTOOBI Ballle PUIOKEHIE HE YTOHYJIO B HEHYKHbBIX 3aBH-
cumMocTsxX. [JIaBHOE — WX PACIO3HATD, TOTAA OYAET HETPYAHO OT HUX U30aBUTHCS.
[TepBbIM TATOM JIOJIKHO cTaTh GoJiee YeTKOe MOHNMAHUE 3aBUCKMOCTEH, TTOITOMY
HACTAJIO BPEMST TOCMOTPETH Ha TIPUMEPHI KOJIA.

Co3paHue Kkoga co cnadbou cBA3blO

Kamaaﬂ 3aBUCUMOCTD, CJIOBHO KallJIA KJIed, 3aCTaBJSAET KJIACC «ITPUJIHIIATh» KO BCE-
My, C YEM OH COIIpUKaCaeTCsd. HeKOTOpre «TOYKH CKJICMUBaHUI» HeO6XOI[I/IMI)I, HO
CTOUT TOJIbBKO YBCJIMYUTD /103y KJIE€S — M Ballle IPUJIOKEHNE CKJIEUTCS B TBeplIbeI
6JI0K. YMeHbIIeHNe 3aBUCUMOCTel 03HaYaeT uxX paciiodHaBaHUE N ydaJI€HUE TEX,
B KOTOPBIX HET H606XOZII/IMOCTI/I.

CJIGI[yIOHII/Ie IIPUMEPDBI ITIOKa3bIBAIOT TEXHOJOTUHN CO3IaHUA ITPOTPaMMHOTO KO/ia,
YMEHbIIAIOMNE 3aBUCUMOCTHU ITYTEM PACIICIVICHUA KO/IA.

BHeppeHHble 3aBUCUMOCTU

OCHOBHYIO TOUKY MTPUBSI3aHHOCTU CO3/IA€T CCBLIKA HA IPYTON KJIACC 1O €T0 MMEHHU.
B paccmaTpuBaemoii Hamu Bepcuu Kiacca Gear (elre pa3 IMOKa3aHHOM HUKe) B Me-
TO/le gear_inches COLEPIKUTCA sABHAs CChLJIKA Ha KJacc Wheel:

1 class Gear

2 attr_reader :chainring, :cog, :rim, :tire
3 def initialize(chainring, cog, rim, tire)
4 @chainring = chainring

5 @cog = cog

6 @rim = rim

7 @tire = tire

8 end

9

10 def gear_inches

11 ratio * Wheel.new(rim, tire).diameter
12 end

13 # ...

14 end

15

16 Gear.new(52, 11, 26, 1.5).gear_inches
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BriosiHe oueBUIHBIM TTOCJIEACTBUEM 9TOM CCBHIJIKU SABJISAETCS TO, YTO [IPU U3MEHE-
HUU MMeHN Kiacca Wheel JO/KeH MBMEHNUTRLCS U METOJI gear_inches Kiacca Gear.

Ha miepBbiit B3ruIsi aTa 3aBUCUMOCTD KaskeTcst Ge306uaHoi. Bemab ecan knaccy
Gear TpebyeTcst o01eHue ¢ Kimaccom Wheel, TO T7ie-HUOYIb 1 KOTIa-HUOY/Ib I0JKEH ObITh
CO3/1aH HOBBIH 9K3eMILIAP Kiacca Wheel. Eciu cam kitacce Gear 3HaeT uMs kiacca Wheel,
TO KOJI B Gear JIOJI’KEH U3MEHUTHCSI, €CJIU OyIeT U3MEHEHO UMsT Kiracca Wheel,

ITo mpaB/e TOBOPsI, pPa3o6PaThCs ¢ U3MEHEHNEM UMEHH — He Takas Yk GOJIbIast
npobsieMa. B BaiiieM apceHasie HaBEPHSKA YKE €CTh HHCTPYMEHT, TIO3BOJISIFOTIII
MPOU3BOAUTD TIIOOATBHYIO OTIEPAIIUIO TIOMCKA-3aMEeHBI BHYTPHU TIpoekTa. Ecim mmMst
Kk7acca Wheel momeHseTcs Ha Wheely, TO HAWTH W MCTIPABUTH BCE CCHLITKI 6yneT HE TaK
vk 1 cyiokHo. Ho ToT dakt, uro crpoka 11 B mokazanHoOM BbIlle KoJIe 0JKHA W3-
MEHUTBCST, €CJTM UBMEHUTCST UMsI Kitacca Wheel, SIBJISIeTCST HAMMEHbIIIEH 13 TIPoOieM
nanuoro koza. Ecth 6osee cepbesnas (M MeHee 3aMeTHast) MpobiemMa, MMeotast
Pa3pyHIUTENbHBIN XapaKTep.

Korna ccpinka Ha Wheel B Ky1acce Gear JKeCTKO MPOIKCaHa TIYOOKO BHYTPH €ro
MeTojia gear_inches, OHa IBHBIM 00pa3oM 00O'BSIBJISIET, YTO HY/KHO JIUIITh BBIYUCIUT
nepeaaToyHoe OTHOIIeH e B JroiiMax (gear inches) muist sksemiuisipos Wheel. Kiace Gear
OTKa3bIBAETCST OT COTPYIHIUYECTBA C JIFOOBIMU APYTUME BUIAMU 00EKTA, TAKe €CIIH
y 06bEKTA €CTh IUAMETP ¥ B HEM MCIOIB3YIOTCS MEPEAaTOUHBIE MEXAaHU3MBI.

EcJmu Batiie mpujioskeHue paciiupsieTcst ¢ METbI0 BKIOUEHUST TAKUX 00bEKTOB, KakK
JIMCKH WIIV TIAJTHHZIPBI, U BaM TPeGYeTCs 3HATh MepeIaTOuHOE OTHOIIEHVIE B I0MMaX MPH
WX UCTIOJIb30BAHUM, TO BBI 3TOTO CAETATD He Moxceme. HezaBucmumo ot hakTa HamuIust
y INCKOB W IIUJIMHIPOB IHaMeTpa Bbl HUKOT/IA HE CMOJKETe BLIYMCINTD UX IlepeiaToy-
HOe OTHOIIeHHe B I0IiMax, MMOCKOJIbKY KJIacc Gear MPUKPeTIeH K Kiraccy Wheel.

[IpuBenennblii Boillle KO BBICTABJISET HAITOKA3 HUYEM He OIPaBIaHHOe BJIOXKEHHE
B CTaTMYHbIE TUIBL. BajkeH He Kiacc 00beKTa, a coo0uenue, KOTopoe TIaHUpyeTCst
eMy oTpaBuTh. Kiaccy Gear Hy»KeH TOCTYII K 00BEKTY, KOTOPBII MOJKET PearipoBaTh
Ha cooliieHne diameter; ecyi XOTHTE, HestBHasT Tunm3anust (cM. TaBy 5). Kmaccy
Gear BCe PaBHO, K KAKOMY KJTACCy TIPUHAIICKUT OOBEKT, ¥ OH HE JI0JIKEH 9TOTO 3HATD.
Kiaccy Gear He 06sI3aTeIbHO 3HATH O CYIIIECTBOBAHUH KJiacca Wheel, UTOOBI BBIYMC-
JUTh gear_inches. OH He 0JIKEH 3HATDH, 4YTO Wheel oKuaeT MHAIMATN3AINNA CHA-
Yaja ¢ MCIOJb30BAaHUEM rim, a 3aTeM C MCIOJb30BAHNEM tire; eMy HYXKEH JIUIIIb
00beKT, 3HaINi diameter.

HagemmBanne sTUX HEHYKHBIX 3aBUCUMOCTEH Ha Gear TOIYTHO CHI’KAeT BO3-
MO>KHOCTD IIOBTOPHOTO UCITOJIb30BAHMS Gear U YBEJIUUYUBAET €I0 BOCIIPUUMYUBOCTD
K IPUHYAUTETLHOMY Heobst3aTeTbHOMY U3MeHeHn 0. Kor/a kiacce Gear 3HAET CJIUII-
KOM MHOTO 0 dpy2ux 0O0beKTax, OH CTAHOBUTCS MEHEE TTOJIC3HBIM, a 3Hast MEHBIIIe, OH
criocobeH Ha GoJtbIiiee.
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Bwmecto Toro 4to6bi 66ITH TPUKIEEHHOT K Wheel, ciieyiomias Bepcrst Gear OKH-
JlaeT HHUIIHATU3AIIN C TIOMOIIBI0 00hEKTA, CTOCOGHOTO OTKJIMKHYThCS Ha diameter:

1 class Gear
2 attr_reader :chainring, :cog, :wheel

3 def initialize(chainring, cog, wheel)
4 @chainring = chainring
5 @cog = cog

6 @wheel = wheel

7 end

8

9 def gear_inches

10 ratio * wheel.diameter
11 end

12 # ...

13 end

14

15 # Gear HyxXHa «yTKa», 3Hawwaa diameter
16 Gear.new(52, 11, Wheel.new(26, 1.5)).gear_inches

Yro6bl XpaHUTh 3TOT OOBEKT B Gear, UCIIOJAb3YETCs IIepeMeHHas @wheel, a s
JOCTYTIa K HeMy — MeTo/l wheel, HO He 3a0/1y K aiTech: Gear He 3HAET U HE Hy K/IAeTCst
B HOHUMAHUY TOTO, YTO STOT OGBEKT MOKET ObITh 9K3eMILIAPOM KJacca Wheel. Kiacce
Gear 3HA€T TOJBKO TO, 9TO OH XPAaHUT B ce0e 00BEKT, OTKIMKAIOIIMIICS Ha diameter.

ITO U3MeHeHUe HACTOJIbKO HE3HAYMTENIBHO, YTO €r0 IOYTH HE BUJIHO, HO IIPO-
rPaMMUPOBAHME B TAKOM CTHJIE MIMEET OTPOMHBIE TPEMMYIIECTBA. BBIBO co3manmst
HOBOTO 2K3eMILIApa Wheel 3a IIpesiesibl KJlacca Gear yCTpaHseT CBA3b MEAK/LY ABYMs
KJaccamu. Gear Termepb MOKET COTPYAHUYATD C JIOOBIM 0OBEKTOM, B KOTOPOM pea-
nmsyercs diameter. B kauecTBe 10II0JHUTEILHOTO OOHYCA: 9TO HPEUMYILECTBO ObLIO
nosryueHo 6e3 Kakux-iu6o 3arpat. He ObLIo HAIMCAHO HU OJHOMN JOTIOJTHUTETBHOM
CTPOKH KOJ1a, CBI3b OblIa yCTpaHEeHa IIyTeM II€PECTAHOBKY, CEJaHHOI B yKe Cylie-
CTBYIONIEM KOJIE.

Jlannas TeXHOJIOIUs U3BECTHA Kak sredpenue 3asucumocmu. HecmMorps Ha ee
IPO3HYIO PEITyTaINIO, BO BHEAPEHNHU 3aBUCUMOCTH HET HUYETO CI0KHOT0. B Gear 110
9TOro ObLIN SIBHO 0603HAUCHHBIE 3aBUCUMOCTH OT Kjacca Wheel, a Takyke OT TUIIA
1 MOPSIIKA CIEI0BAHUA aPIYMEHTOB €r0 MHUIMATU3AINH, HO Yepe3 BHEAPEHIE ITH
3aBUCHMOCTU ObLIU CBeJleHbl K eJUHCTBEHHO 3aBUCUMOCTH OT MeTozia diameter.
Kuacc Gear cran 6osiee paloHaIbHBIM, TIOCKOJIBKY TEIEPh OH MEHbBIIE 3HACT.

Vcnonp3oBanue BHEAPEHUS 3aBUCUMOCTH /11 (QOPMUPOBAHUS KOZA 3aBUCUT OT
Ballei CllocOOHOCTHU PACIIO3HATD, YTO 00SI3AHHOCTD 3HAHUS MMEHH KJ1acca 1 0013aHHOCTb
3HAHMA UMEHU COOONIEHMsI, OTIIPABJISEMOTO STOMY KJIACCY, MOTYT PacIIONaraThCsl
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B pa3HbIX obbekrax. ToJIbKO TO, 4TO Gear HY’KHO OTIIPaBUTH KyZa-TO coobiuienue
diameter, enle He 3HAYUT, YTO Gear JOJIKEH 3HATH O Wheel.

Ocraercs BOIIpoC 0 TOM, IJie UMEHHO HAXOAUTCs 003aHHOCTD 3HATH O PEAJIbHOM
KJs1acce Wheel; B TOKa3aHHOM BbIIIIE TIPUMepPE 9Ty IPoOJIeMy yAalI0Ch yIauHO oboiiry,
HO ee OoJiee oAPOoOHOE PACCMOTPEHKE B 9TOH IJIaBe BCKOPe nocyeayer. A moka Ham

JIOCTATOYHO IIOHSTD, YTO 9TO 3HAHUE KJIacCy Gear yKe He IIPUHAJIEKUT.

N3onauuda 3aBucumocrTen

KoHeuHo, JryuIire BCero JUKBUANPOBATh BCe HEHY KHbBIE 3aBUCUMOCTH, HO, K COKaie-
HUIO, HECMOTPS Ha MMEIOLIYIOCS TEXHUYECKYIO BO3MOKHOCTD, PeabHOI BO3MOK-
HOCTH MOsKeT u He ObiTh. Ha Barmy paboTy ¢ yske CyIIecTBYOMINM MPUIOKEHHEM
MOTYT BJIUSITh OTPAaHMYEHNs, HaKIaAbIBaeMble Ha 00heM BO3MOKHBIX (haKTHUECKUX
usMeneHuil. Ec/iu Hesib3st OCTUYD COBEPLIEHCTBA, Ballleil 3aadeil J0KHO CTaTh
030pOBJIeHKE O0IIEeil CUTYaIUK C 11€JIbI0 OCTABUTh KO B JIyUIEM COCTOSIHUU, YeM
OH ObLI 10 BAIlIETO BMEIIATEIbCTBA.

CJie1oBaTeIbHO, €CJIU BbI HE MOKETE YAAINTh HEHYKHbIE 3aBUCHMOCTH, UX [TPU-
JleTCs M30JIMPOBAaTh BHYTPH Kjacca. B ryaBe 2 BBl yiKe 3aHUMAIUCh U30JISIIAEH
obst3aHHOCTEH, YTOOBI UX OBLIO JIerye Paclo3HaTh U YAAJIUTh, KaK TOJIBKO sl 3TO-
ro cJIoKaTca OJaronpusTHBIE YCIOBUS; 31€Ch jKe BaM CJIe[dyeT U30JIMPOBaTh He-
HY’KHbIE 3aBUCUMOCTH, YTOOBI UX OBLIO JIerde 3aMeTHTD U yAAJIUTh, KAK TOJbKO 00-
CTOATEJILCTBA ITO3BOJIAT 9TO CAEAT.

Bocnpunumaiire 1106y10 3aBUCUMOCTD Kak OaKTepPHIO, IIbITAIONYI0CA HH(PUIIPO-
BaTh Balll Kjacc. [IpegocTaBbTe Kjaccy HMMYHHYIO CHCTEMY 1 TOMECTUTE KasKIyto
3aBHCUMOCTD B KaDAaHTUH. 3aBUCUMOCTU CPOAHU MHOCTPAHHBIM 3aXBaTUUKAM, U MX

CJIeNyET BbIABJATD U N30JMPOBATD.

U3onauua npu cosgaHum aKk3emnnapa

Eciu HakiazibIBaloTCA OrpaHYeHMS, He TIO3BOJISIONIE U3MEHUTD KO/ C T1eJIbIO BHEI-
penus Wheel B Gear, BaM HY’KHO M30JIMPOBAThH CO3/[AaHIE HOBOTO 9K3eMIIIsipa Wheel
BHYTpPU KJiacca Gear. Baima 3ajaua — siBHO 0003HAYHUTh 3aBUCUMOCTD U TIPU 3TOM
CHUBWTD CTEIIEHD €€ BMEITATeIbCTBA B BAIl KJIACC.
ITOT 3aMBbIces OYIET MPOUILTIOCTPUPOBAH B CIEAYIONIHMX ABYX MTPUMEPaX KOJIa.
B niepBoM mpuMepe co3Ianue HOBOTO 9K3eMILIsipa Wheel GBLIO TIEPEMEIEHO 13
IIpUHAJJIeKALIero Kaaccy Gear MeTo/ia gear_inches B MeTO/l MHUIIMAIU3A1UY Gear.

TeM caMbIM OUMIIIAETCST METOJ] gear_inches, a 3aBUCHMOCTb OTKPBITO 0603HATAETCST
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}3METOﬂeinitialize.()6paTHTeBHHhuuHﬁeHaTo,qTOan{cosﬂaHHpIHOBor03KseM-
TUIsIpa Gear 9TOT METOJI BCAKUH pa3 co3maeT 1 HOBBIH aK3eMILIsIp Wheel.

1 class Gear

2 attr_reader :chainring, :cog, :rim, :tire
3 def initialize(chainring, cog, rim, tire)
4 @chainring = chainring

5 @cog = cog

6 @wheel = Wheel.new(rim, tire)

7 end

8

9 def gear_inches

10 ratio * wheel.diameter

11 end

12 # ...

B caenyrouem BapuanTe U30JA10UN CO3/aHKe HOBOrO aK3eMILIApa Wheel as
BHYTPEHHETO TI0JIb30BaHUs OTPe/IesIsIeTcs IBHBIM 06pa3oM B MeTojie wheel. ITOT
HOBBII METO/]] CO3/IaeT HOBDLIN 9K3eMILISAP Wheel B JIEHUBOM CTHUJIE, TO €CTb TOJILKO
P HEOOXOMMOCTH, JIJIST Y€T0 UCronb3yercst Ruby-omeparop | | =. B mantom ciryuae
CO3/laHue HOBOI'O 9K3eMILIApa Wheel OTKJIAIbIBACTCS JI0 TOTO MOMEHTA, KOIla MeTO/L

gear_inches BBI30BET HOBBIN MeTO/ wheel.

1 class Gear

2 attr_reader :chainring, :cog, :rim, :tire
3 def initialize(chainring, cog, rim, tire)
4 @chainring = chainring

5 @cog = cog

6 @rim = rim

7 @tire = tire

8 end

9

10 def gear_inches

11 ratio * wheel.diameter

12 end

13

14 def wheel

15 @wheel ||= Wheel.new(rim, tire)

16 end

17 # ...
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U B ToMm 1 B 1pyroM nmpuMepe Gear BCe €Ille CIUIIKOM OCBEIOMJIEH O MHOTOM; OH
MO-TIPEKHEMY TTPUHUMAET B KaueCTBe apTyMEeHTOB MHUITMATU3AINY rim U tire, T0-
IPEsKHEMY CO3/IaeT CBOiT coOCTBEHHbII aK3eMILIsIp Wheel. Kitacc Gear, Kak v paHbiliie,
IpUBA3aH K Kaaccy Wheel; OH He MOJYKET BBIYUCIUTH IIE€PEIATOYHOE OTHOIIEHUE
B JIIOIMax HU /111 KaKOI JIPYroil pasHOBUIHOCTH OOBEKTA.

Ho nosisunocwy u ynyunienve. Takue cTuam nporpaMMUPOBAaHKS COKPAIIAIOT KO-
JIMYECTBO 3aBUCHMOCTEN B gear_inches M Hapsily ¢ 9TUM BBICTABJIAIOT Ha BeeoOlee
0603penne 3aBUCUMOCTD Gear 0T Wheel. OHU IIOKA3bIBAIOT 3aBUCUMOCTH BMECTO TOTO,
4TOOBI CKPBIBATh UX, 06JIeryasi HOBTOPHOE UCIIOJIb30BAHHUE ¥ YIIPOIIast peopraHusa-
11O KOJIA TIPU CT€YEHUHN OJIATONPUATHBIX /I 9TOTO 00cTOATENbCTB. Takoe uamene-
HUe JleJiaeT Koj rubue, u ero OyIeT Mpolie IPUCTIOCOOUTD M0/ HEU3BECTHOE MOKA
Oynyiee.

Crioco6 yrpaBieHus 3aBUCUMOCTSIMU OT UMeH BHEIIHUX KJIaCCOB CUJIBHO BJIMsIET
Ha Ballle npuioskeHue. Eciii Bbl IOMHHTE O 3aBCUMOCTSIX U BBIPAOOTAJIH IPUBBIUKY
peryJsipHo M00aBIsSITh WX, BAllld KJIACChI IOJIyYaT BIOJHE €CTECTBEHHYIO CI1abyIo
CBSI3aHHOCTH. He cTOUT UTHOPUPOBATH 9Ty MPOBJIEMY U MTO3BOJSITh CChLIKAM Ha
KJIACCHI Pa3MeIaThC TIe [IOTIaJI0, MHaYe Ballle PUIOKeHe OyIeT Majo IOX0Ke Ha
Habop He3aBUCUMbIX 00beKTOB. IIpuiosKenne, YbK KJIACChl MECTPAT 3aIlyTaHHBIMU
U HEIIOHSATHBIMU CChLIKAMU Ha UMEHA KJIACCOB, II0JIyYaiOTCsI TPOMO3IKUMIE 1 HEeTHO-
KUMW, a Te MMPUJIOKEHUs, Yb1 3aBUCUMOCTH OT IMEH KJIACCOB OTJINYAIOTCS KPaTKO-
CTbIO, IBHO BBIPAKEHHOCTHIO ¥ U30JIMPOBAHHOCTDIO, IIOAOTHATD 110 HOBbIE TPeOOo-

BaHUS HAMHOTO TIPOTITE.

N3onaumsa BHELWHUX COO0OLLEeHNA,
cOo3Aal0WmxX yYa3BUMOCTH

ITocsie n30MpoBanus CChLIOK Ha MMeHa BHELIHNX KJIACCOB 110pa y/1eIUTh BHUMaHNe
BHEITHUM COOBUEHUSAM, TO €CTh COOOIIEHUSAM, KOTOPbIE «OTIIPABJIEHBI KOMY-TO JIPY-
romy, Ho He selfy. Hanpumep, mokazaHHbINl HUXKE METO/] gear_inches oTIpaBJisieT
ratio n wheel B ajzipec self, a BOT diameter oTmpasJiigaeT B ajipec wheel:

1 def gear_inches
2 ratio * wheel.diameter
3 end

ITOT METO/] BECbMa ITPOCT U COJIEPKUT eINHCTBEHHYIO UMEIOIIYIOCS B Gear CCbLI-
Ky Hawheel.diameter. B 1aHHOM cirydae ¢ KOZIOM Bce B ITOPSIIKE, HO CUTYAINs MOKET

yeaokuuThes. IpeacraBuM cebe, 4ToO BBIUUCIEHYE gear_inches Tpebyet Ky/aa 60Jib-
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nrero oobeMa MaTeMaTHYeCKUX BEIYUCIEHU 1 METO/l UMEET ITPUMEPHO C]IeI[yIOH_lI/Iﬁ

BUJIL:

1 def gear_inches

2 #... HECKONbKO CTPOK CMJIOWHOW MaTeMaTWKK

3 foo = some_intermediate_result * wheel.diameter
4 #... ele HeECKONbKO CTPOK CMJ/IOWHOW MaTeMaTUKM

5 end

Teneps pparment wheel.diameter BcTpoeH riry0OKO BHYTPb CJI0KHOIO METO-
J1a, KOTOPBIN 3aBUCHUT OT TOTO, KaK Gear OTBETHUT Ha wheel, 1 OT TOTO, Kak wheel
OTBeTHUT Ha diameter. Bo BcTpamBaHuu 3TOH BHEINTHEN 3aBUCUMOCTH BHYTPH
MeTo/Ia gear_inches HeT HUKaKO HEOOXOAUMOCTH, K TOMY K€ OHO TIOBBIIIACT YsI3-
BUMOCTb KOZa.

ITpu 1r060M UBMEHEHUH €CTh PUCK YTO-INO0 HAPYIINUTD; TENEePh gear_inches
CJIOKHBIIT METO/I, UTO HE TOJBKO MOBBIIIAET BEPOSITHOCTh BOSHUKHOBEHMS HE0OXO0-
JAVMOCTH BHECEHUSI B HETO M3MEHEHUH, HO U iesaeT ero 6oJee BOCITPUUMYUBBIM
K BO3MOKHBIM TIOBPEXK/ICHUSAM B X0/1€ 9TUX U3MeHeHn . Kak nokasano B cieayionem
pPUMEDPE, BBl MOKETE CHU3UTH BEPOSITHOCTH BOSHUKHOBEHMS IOTPEGHOCTH B BbI-
HY’K/IECHHOM BHECEHU! N3MEHEHUN B gear_inches myTeM y/aJeHUsT BHEITHEN 3aB1-

CUMOCTU U MHKAIICYJIAIINN B €€ CcOOCTBEHHOM MeETo/e:

1 def gear_inches

2 #... HECKONbKO CTPOK CMJIOWHOW MaTeMaTWKK

3 foo = some_intermediate_result * diameter

4 #... elWe HeECKONbKO CTPOK CMJIOWHOW MaTeMaTWUKK
5 end

6

7 def diameter

8

9

wheel.diameter
end

HoBbrit MeToz1 diameter 1 eCTh TOT caMblii METOJT, KOTOPBIN HY;KHO HATTUCATb, €CJIN
€CTb MHOJKECTBO CCBLIOK Ha wheel . diameter, pasOpocaHHbIX 110 KJIaccy Gear, U €CJIH Bbl
CTPEMUTECH UX yAaIuTh, cieayss DRY-tipustumny. Bompoc sakmitouaercst B BoiGope
CPOKOB; KaK IPaBUJIO, BIIOJIHE ONIPABIAaHHO OTJOXKUTH CO3/laHue MeTojia diameter
JI0 TOM IOPbI, KO/l TIOSABUTCS 1TOTPEOHOCTDb B IEPECMOTPE BCEro KoJa Ha IpeMeT
cootBercTBUst DRY-nipunnuiy, Ho B JaHHOM cJIy4ae METOJI CO3/1aeTCs TTPEBEHTUBHO

/ST ylajieHns 3aBUCUMOCTHI U3 gear_inches.
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B ncxoanom kojie B gear_inches M3BeCTHO, UTO y wheel ecTh diameter. 1o 3Ha-
HUe SIBJISIETCSI ONTACHON 3aBUCUMOCTBIO, TPUBSA3bIBaIOlEel gear_inches K BHellIHEMY
00OBEKTY ¥ K OHOMY W3 €20 MeTO/I0B. Ilocsie aToro u3MeHeHusT MeTojl gear_inches
craj Gosee abeTpakTHbIM. Teneps Gear nsosupyer wheel.diameter B OTHEIBHOM
MeTOJIe, M gear_inches MOJKET 3aBUCETH OT COOOIIEHMs], OTIIPABJIEHHOTO B KJIacce
camomy cebe.

Ecau B xnacce Wheel nsMeHUTCS UMS WJIM CUTHATYPA €20 peain3allii MeTo/ia
diameter, mo6ouHble 3((HEKTDI, BAUSIONINE HA Gear, OTPAHUYATCS OTUM OJIHUM TIPO-
CTHIM METOJIOM, UTPAIOIIUM POJIb 000TOUKH.

Heo6xoauMocTh B 9TOI TEXHOJOTUN BO3HUKAET, KOT/IA B KJIACCE COAEPIKATCS
BCTPOEHHBIE CCHLITKU HA CO00UEHUSL, BEPOSITHOCTD MPECTOSIINX NM3MEHEHUH KOTOPBIX
JIOBOJIBHO BbICOKA. V30111 CCBITTKY /JTaeT HEKOTOPbIe TAPAHTUH TOTO, UTO 9TH U3-
MEHEHMS He OKaKYT OTPULIATEIBHOTO BAMAHNUA. XOTS He KaK/[blil BHEITHUN METO/
SIBJISIETCST KAH/IMIATOM Ha TIOI00HYI0 YITPEKIAOINIYIO U30JISIIIUI0, CTOUT BCE JKE M3-
YUYUTb CBOU KOJ HA IIPEAMET U30JISAINN 3aBUCUMOCTEM], CYJISIINX HAuOOJIBIIYIO Ysi3-
BUMOCTb.

AJIbTepHATUBHBIN CIIOCOD UCKIIIOUEHHST TAKUX TTOO0UHBIX 3(hPeKTOB — 000iTI
po6JIeMbI CTOPOHOI € CaMOTO Havya/Ia [y TeM U3MEeHEHUs HallPaBJICHUs 3aBUCUMOCTH.
Bckope Mbl 3aiiMeMcs 9TUM, HO CHaYasla pACCMOTPUM ellle OJINH IIPUeM [TPOrpaMMu-
poBaHUA.

YcTpaHeHue 3aBUCUMOCTEN OT nopsaaKa
clefoBaHUA apryMeHTOB

Korna ornpasiisiercst coobinenue, Tpebyroiiee apryMeHTOB, Bbl, KAK OTIIPABUTEIb,
He MoskeTe 000iiTrCh 6e3 3HaHNH HTUX apryMeHToB. Takast 3aBUCUMOCTb Hen3OeKHa.
Ho mepenaya apryMeHTOB 3a9acTyIO COTpsKeHa CO BTOPO, MeHee 3aMeTHOH 3aBH-
cUMOCTBI0. MHOTHE CUTHATYPBI METOJIOB TPEOYIOT HE TOIBKO apryMEHTOB, HO U MX
OTIPaBKY B (DUKCUPOBAHHOM MOPSIIKE.

B caenytomem mpumepe Metos initialize kyacca Gear MoyvaeT TPU apryMeHTa:
chainring, cog 1 wheel. 3HaueHMUsI 10 YMOTYAHUIO HE [IPEAOCTABJIAIOTCS; 00s3aTe b
HbBIM SIBJISIETCSI KXK/Iblil U3 3TuX aprymenToB. B crpokax 11—-14, xorjga cosmaercs
HOBBIiT HK3eMILISIP Gear, 3TU TPU apryMEHTa JOJKHbBI OBITh MePelaHbl 1 P 3TOM
CJIEZIOBATH 8 NPABULLHOM NOPSOKe.

1 class Gear
2 attr_reader :chainring, :cog, :wheel
3 def initialize(chainring, cog, wheel)
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4 @chainring = chainring
5 @cog = cog

6 @wheel = wheel

7 end

8 .

9 end

10

11 Gear.new(

12 52,

13 11,

14 Wheel.new(26, 1.5)).gear_inches

OTnpaBuTe N new 3aBUCST OT TOPSI/IKA CJE0BAHUST aPTYMEHTOB, YKa3aHHOTO
B MeTojie initialize kiacca Gear. Ecii aTor MOPSAIOK U3MEHUTCS, BCe OTIIPABUTEIN
Oy/LyT TaKyKe BbIHYK/I€HbI BHOCUTH U3MEHEHMS.

K cosxanenuto, mepecTaHOBKM apTyMEHTOB MHUTIMAIM3AIINH CIYyYalOTCST JI0BOJIb-
Ho yacto. Ha pannux craamsax pa3pa6OTKI/I, KOT/la KOHCTPYKIUA €llle He 06peJIa
YyeTKUX (PoPM, BbI MOKETE IIPOUTH Yepe3 HECKOJIbKO IIUKJIOB J0OaBICHUS U Y JaleHIs
apryMeHTOB U 3HAYeHUH 110 yMOTYaHW0. ECiin NCToIb3yi0TCst apTyMEHTHI C JKeCTKO
3a/IaHHON MOCIE0BATENHHOCTHIO, KAJKIbIN M3 TAaKUX IUKJIOB MOMKET HOTpe6OBaTb
M3MEHEHUY BO MHOTUX 3aBUCUMOCTSAX. XYsKe TOTO, MOKET 0Ka3aThCs, YTO BBI CTOPO-
HUTECh U3MEHEHU apTyMEHTOB, IasKe eCJIN TOTO Tpe6y10T 3a/1a4M IIPOEKTUPOBAHN,
IIOTOMY YTO BaM COBEPIICHHO HE XOYETCA €Ile Pa3 MepeebiBaTh BCe 3aBUCUMOCTH.

Ucnonb3oBaHue xewien
OJ19 apryMmeHToOB UHUunannsaumum

Ectb npocroii crioco6, mo3Bosisionuii 060iTH 3aBUCUMOCTD 0T (PUKCUPOBAHHOTO
nopsjiKa cJaefloBaHus apryMeHTOB. ECJu BBl B COCTOSTHUM YTIPABJSATh METO0M
initialize kyacca Gear, U3BMEHUTE KO/ TaK, YTOOBI OH noJryJast He (hUKCUPOBAHHBII
CIIICOK ITapaMeTPOB, a Xelll TapaMeTpPOoB.

[IpocTast Bepcust 9TOi TEXHOJOTUM TTOKa3aHa B cjeayloleM rnpumepe. Terepb
MeTO[ initialize moy4aer TOJIBKO OJAMH apryMEHT — args, SIBJIATIONINICS XEIIIEM,
COJIEPIKAIINM BCe BBOJMMBIE JlaHHble. MeTost ObLT H3MEHEH TaKiM 00pa3oM, 4ToOb!
OH MOT M3BJIeYb CBOU apPIYMEHTBI U3 3TOr0 Xerma. CaM Xelr co3aeTcs KOJOM B CTPO-
Kax 11-14.

1 class Gear

2 attr_reader :chainring, :cog, :wheel
3 def initialize(args)

4 @chainring = args[:chainring]
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5 @cog = args[:cog]

6 @wheel = args[:wheel]

7 end

8 .

9 end

10

11 Gear.new(

12 :chainring => 52,

13 :cog => 11,

14 :wheel => Wheel.new(26, 1.5)).gear_inches

JlaHHas TEXHOIOTHST UMEET Psiji perMyTiecTs. [lepBbiM 1 Harboree 0UeBUIHBIM
SIBJITETCST TO, UTO OHA Y/IAJSIET JIIOObIE 3aBUCHMOCTH OT TIOPSI/IKA CIT€IOBAHNUST apTy-
MeHTOB. Tenepb B Gear MOJKHO 00ABJISATH W YAAJISTh APIYMEHTBI U 3HAYEHUS 110
YMOJIYAHUTO, OCTABASICh YBEPEHHBIMIU, UTO HUKAKUE U3MEHEHUST He TIOBJIEKYT 3a OO0
no6ouHble 3(D(HEKTDI, IPOSIBIISIEMBIE B IPYTOM KOJIE.

ITa TeXHOJIOTH GoJiee MHOTOCTOBHA. BO MHOTHX CHTYaIHsIX MHOTOCTIOBUE Bpe-
JIAT, HO B JIAHHOM CJIy4ae ueT Bo 6aro. MHOTOCTIOBHE HAXOUTCS Ha TiepeCceYeHUH
HACYIIHBIX TIOTPEGHOCTEH ¢ HEM3BECTHOCTRIO Oy IyIiero. Vcmonb3oBanme apryMeH-
TOB, CJEAYIONIUX B (PUKCUPOBAHHOM TIOPS/IKE, YMEHbBIITAET 00beM KO/Ia CEro/IHs, HO
BBI TJIATUTE 32 3TO MOBBINIEHIEM PUCKA TOTO, YTO M3MEHEHUs B OyIy1ieM noTpebyioT
eJTYI0 Yepely U3MEHEHUI y TeX, KTO OT 9TOTO KO/1a 3aBUCHUT.

Korza xon B crpoke 11 uaMeHusics ¢ 1eJbI0 UCIOJIb30BAHUS Xellla, OH YTPATHUI
CBOIO 3aBUCHMOCTD OT MOPSIJIKA CIIE€I0BAHUS APTYMEHTOB, HO TIPUOOPEIT 3aBUCHMOCTD
OT FIMEH KJIIouell B apTyMeHTHOM Xellle. JTo U3MeHeHne Bo 37pasue. Hosas 3aBucu-
MOCTb YCTOIYMBee MPeXKHEN, TI09TOMY KOJ| TEIlePb MEHBIIIE MTOIBEPIKEH PICKY I10TIa-
JIAHWS TI0]] BBIHY K/ICHHbBIE U3MEHEeHUsT. BO3MOKHO, U1 BAaC 3TO CTaHET HEOKMTAHHO-
CTBIO, HO X€I TIPEJIOCTABJISACT ellle OJTHO HOBOE BTOPUYHOE MPEUMYIIECTBO: UMEHA
KIt0Ueli B Xellle SIBJITIOTCS SIBHO BBIPAKEHHOH OKyMEHTaIMel apryMeHTOB. JTO II0-
GOYHBIH TIPOLYKT UCIIOIb30BAHMSI X€EITIa, HO TOT (haKT, UTO BCE MOTYUMIOCH HEITPe/THA-
MEPEHHO, HIYYTh HEe YMAJISIET TI0Jy4aeMOi OT HEero moJib3bl. Te, KTo Gy/IeT compoBo-
JKJIATH KO/ B OY/IyIIIEeM, CTaHYT UCITBITHIBATH OJIATOAPHOCTD 3a 9TY HH(MOPMAIIHIO.

[TpenmytiiecTBa, moJrydaeMbie OT UCIIOJIBb30BAHUS IAHHOM TEXHOJIOTUH, KAK BCET/Ia,
BapbUPYIOTCS B 3aBUCHMOCTH OT Ballleil IMUHON curyariuu. Ecoin Bbr paboTtaere Hajl
METO/IOM, UMEIOIINM JOBOJIBHO JIUHHBIN CIIUCOK [TAPAMETPOB U ITOKA YTO HE OTJIU-
YAIOMNMCST CTaBMIIBHOCTBIO, TO B TOW CPejie, KOTOpast TpeHa3HaueHa [Tt HCIOMTb-
30BaHUs JIPYTUME Pa3pabOTUMKaMU, YKa3aHUEe apTYMEHTOB B Xellle, CKOPee BCETo,
cuusuT obue 3arparbl. Ho ecin MeTojt, BHITIOMHSIONIUIT IeJIeHUe IBYX YUCET, CO3-



CospaHue koga co cnaboii CBA3bIo 79

naeTcst 7Ist COOCTBEHHOTO TIOJIB30BAHMS, TO Ky/Ia JIETUE ¥ B KOHEYHOM UTOTE JICTIEB-
Jie Gy ZIEeT IPOCTO TIEPEAATH APTYMEHTBI i CMEPUTHCSI € 3aBUCUMOCTBIO OT TIOPSIIKA X
caenoBanus. Mexay aTUMU IByMsT KPATHOCTSIMU HAaXO/IUTCS CUTYallusl, KOTr/la Me-
TOLY TPEOYIOTCST HECKOJIBKO BEChMA CTaOUJIBHBIX aPTYMEHTOB 1, BOSMOKHO, JIOITYCKAET-
Cs1 HAJIYKe HECKOJIbKUX MeHee CTaOMIIbHBIX apryMeHTOB. B TakoM ciiydae HanMeHee
3aTpaTHast CTPATET s MOKET 3aKTI0YaThCsI B MCMOTB30BAHUN 0OEMX TEXHOIOTHH, TO
€CTb IPUHUMATD HECKOJIBKO aPIYMEHTOB B PUKCUPOBAHHOM ITOPS/IKE, 32 KOTOPBIMI
nocJie/lyeT Xell napaMeTpoB.

fBHOE onpepesieHne 3Ha4eHuUii No YMOJTHaHUIO

Jlist mobaBJieHUsT 3HAUYEHUH 110 YMOJYAHUIO CYIIECTBYET MHOXKECTBO TEXHOJIOTHIL,
ITpocTeie, He OTHOCATINECS K OYJIEBBIM 3HAYEHUS TI0 YMOJTYAHUIO MOTYT OBITh YKa-
3aHBbI, KaK B CJEAYIONIEM IIpuMepe, ¢ TomMolbio Ruby-merona | |:

# yKasaHue 3Ha4YeHWN Mo YMOAYaHW C romoubi | |
def initialize(args)
@chainring = args[:chainring]

1

2

3 40
4 @cog args[:cog]

5

6

18

@wheel args[ :wheel]
end

ITa TEXHOJIOTH TIOJIYYUJIA ITUPOKOE PACIIPOCTPAHEHME, HO BCE JKE MOJIb30BATHCS
€10 CJIeZyeT OCMOTPUTEIBHO; OBIBAIOT CUTYAINH, KOTZA €€ JeCTBIA MOTYT HE COOT-
BETCTBOBATH kejaeMbiM. Meton | | pabotaer kak ycmoue MJIN. CHavuama OH BbI-
YUCJISAET JIEBOCTOPOHHEE BhIPAKEHME, a 3aTEM, €CJIM BbhIpakeHue Bo3Bpamaet false
AN nil, MPUCTYIIAeT K BBIYUCICHUIO ¥ BO3BPAIEHHUIO Pe3yJbTara IIPaBOCTOPOHHETO
BbIpakerust. Cire1oBaTeIbHO, MCTIOJIb30BaHNE METO/IA | | B BBITIIENTPUBEIEHHOM KO/I€
roJjiaraeTcst Ha ToT (hakT, 4To MeTo/ [ ] Kj1acca Hash BO3BPATUT JIJIs OTCYTCTBYIOIIUX
KJI04ell 3Hauenue nil.

B Tom caryuae, korzma args cofep;KUT KJIio4 :boolean_thing co 3HaueHUeM 10
YMOJIYAHUIO true, NCIIOJIh30BAHIE METOJIA | | /lemaeT 171t BBI3BIBAIOIIETO KO/l HEBO3-
MOKHBIM SIBHO YCTaHOBUTH JIJIsT KOHEUHON TIepeMeHHOI 3HaueHne false mian nil.
Hamnpuwmep, cienyiotiiee BpIpaskeHre yCTaHABIMBAET /sl @bool 3HaUeHUe true,
KOT/1a K04 :boolean_thing oTcyTcTByeT nim KOrja OH UMEETCS, HO YyCTaHOBJIEH
B false wiu nil:

@bool = args[:boolean_thing] || true

ITa 0cobeHHOCTh MeTo/Ia | | 03Havaet, 4To eciiu GpaTh B KaueCTBE apryMEHTOB
GyJIeBbI 3HAYEHVSI UK GPATh APTYMEHTBI, JIJIst KOTOPBIX HYKHO OT/IMYaTh false oT nil,
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TO JIyYIIe /IS yCTAaHOBKY 3HAUYEHUH 10 YMOJYaHUIO UCTI0JIB30BaTh MeTOI fetch. IToT
METOJ| 0XcUdaent, YTo N3BJIEKAEMbII KJII0Y HAXOAUTCS B X€Ille, ¥ IPEAOCTAB/ISET He-
CKOJIBKO BAPUAHTOB JIJIST SIBHOU 06pabOTKY OTCYTCTBYIONMX Kitoueil. Ero mpenmy-
IIECTBO IO CPABHEHWIO C METOJIOM | | 3aKJIIOYAETCS B TOM, YTO OH HE BO3BPAIAET
aBTOMATUYECKH 3HaUeHue nil, KOT/ia He MOKeT HAlTH Balll KJIIOY.

B caemyromem mpumepe B cTpoke 3 MeTo fetch NCmosib3yeTcst 11 TPUCBANBAHUS
nepeMeHHOH @chainring 3HaYeHNs 110 YMOJYAHNIO 40 TOJTBKO B TOM CJTydae, ecJin K04
:chainring OTCYTCTBYeT B Xellle args. Y CTAaHOBKA 3HAYEHUU 110 YMOTYAHUIO TAKUM
C110c000M 03HAYAET, YTO BHI3BIBAIONINI KO/ A€HCTBUTEIHHO MOKET 3aCTABUTh II€Pe-
MEHHYTO @chainring Ioy4YnTh yCTaHOBKY Ha false M nil, 4TO HEBO3MOYKHO ClI€/IaTh
MIPU UCTIOJIb30BAHNUN TEXHOJIOTUU, OCHOBAHHOI Ha UCIIOJb30BAHUN MeTO/A | |.

1 # yka3aHue 3HayeHur Mo ymon4vaHuw C nomouwbk fetch

def initialize(args)
@chainring = args.fetch(:chainring, 490)

QU1 A W N

@cog = args.fetch(:cog, 18)
@wheel = args[:wheel]
end

Mo:kHO Tak:Ke MOJHOCTBIO YIAJUTh 3HAUEHU 110 YMOJTYAHUIO U3 initialize
U M30JIMPOBATH X BHYTPU OTAEIBHOTO METOAa-000104K K. [TOKa3aHHBIN HIKE METO]I
defaults ompenesnseT BTOPOI XeIll, KOTOPBIA B X0/Ie WHUITNATU3AIINH TTOTJIOIIAETCS
XeleM TapaMeTpoB. B janHoMm ciryvyae MeTo]| merge IeHiCTBYeT Tak ke, Kak 1 MeTO/T
fetch; 3HAUEHUS IO YMOTYAHUIO OYIYT MOTJIONMEHBI, TOJBKO €CJM UX KIIOYEH HeT
B XelIe.

1 # yKa3aHue 3Ha4eHUil MO YMOSHAHWI0 MOFJIOWEHUEM X3WA 3HAYEHW MO YMOAYAHUI
2 def initialize(args)

3 args = defaults.merge(args)

4 @chainring = args[:chainring]

5 #

6 end

7

8

9

def defaults
{:chainring => 40, :cog => 18}
106 end

ITa TEXHOJIOTHUS UB0JIAIUN JIJIsT TOKA3aHHOTO BHIIIIE CJIydas BIIOJIHE TIPUEMJIEMA,
HO OHa 0COOEHHO I10JIe3Ha, KOT/[a 3HAYEHHUS 110 YMOJTYAHUI0 UMEIOT O0JIee CIOKHYIO
npupony. Ecsu Bamu 3HaYeHUS TT0 YMOJTYAHWIO He TIPOCThIE YUCJIA UJTH CTPOKH, pea-
ausyiite Metos defaults.
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U3onauna nHuumannsauumm, npu KOTopomn
NCNOJIb3YIOTCH MHOXXECTBEHHbIE NapamMeTpbl

Jlo cux mop Bce IpuMepbl U36aBJIeHUs OT 3aBUCUMOCTH, CBSIBAHHOI C IIOPSIAKOM
CTIeIOBAHUST aPTYMEHTOB, TPUMEHSTICH K CUTYAIUIM, KOT/a 8bf KOHTPOJINPOBATHI
CUTHATYPY METO/IOB, KOTOPast HY/KIaJach B udMeHeHuH. Ho 10100HY 10 POCKOIIIb BbI
MOJKETE M03BOJIUTD cebe JalieKo He BCerja; Mopoil MPUAETCs 3aBUCETh OT METO/IA,
TpeOYIOLIero apryMeHTOB ¢ (PUKCHUPOBAHHBIM HOPSIAKOM CJIEA0BAHUsI, KOIIa 9TOT
METO/]T BaM He MPUHAJIEKUT (TI09TOMY CaM METO/]T BbI U3MEHUTD HE B COCTOSTHUN ).

[IpencraBum, 4TO Gear SIBJISIETCS 4aCTHIO CPE/IbI, B CUJTY YETO eT0 MeTO ] MHUIT1A-
J3auy TpedyeT apryMeHTOB, CIeAYIONHX B (huKcHpoBanHoM nopsake. [Ipencrasum
TaKke, YTO B BallleM KOJI€ UMEETCsST MHOYKECTBO MECT, T/le HYy>KHO CO3/laBaTh HOBbIE
9K3eMIISIPHI Gear. [Ipunaamesxkammit Gear MeTo initialize — gHewHUIl TIO OTHO-
IIEHWIO K BalleMy ITPUJIOKeHUIO U SIBJSETCS 4YaCThi0 HEKOHTPOJNPYEMOTO BaMu
BHellTHero nHTepderica.

[Ipu Bceli uTaveBHOCTM CUTYAINK HE CTOUT MUPUTHCS C 3aBUCUMOCTSIMU. TOYHO Tak
JKe, Kak, cyenyst nputiny DRY, Bbl n36aBJisieTech OT MOBTOPSIOIIEIOCS KOJIa BHYTPH
KJacca, MOKHO mpuMeHuTb DRY-0uncTKy A1 co3manus HOBBIX 9K3eMILIIPOB Gear
ILyTeM OIIpe/ie/IeHus] eIMHOI0 METO/, BEICTYIIAIOIIETO B POJIA 0O0J0UYKH BHELTHETO
unrepdeiica. Kiaccol B Bamiem NpUIOKeHUH I0JKHbI 3aBUCETh OT BAIIEro COOCTBEHHO-
'O KO/,  J7IsT M30JISAIINI BHEITHUX 3aBUCUMOCTEN CJIelyeT IPUMEHNUTh METO-000JI0UKY

B cnemytomem mpumepe kiacc SomeFramework: :Gear He TPUHAJIECKUT BaIeMy
npuiokennio. OH SIBJISIETCS YAaCThIO BHEINIHEH cpe/ibl. Ero MeToj nHuimnaansanum
Tpebyer GUKCUPOBAHHOIO MOPsIAKA ClefoBaHus apryMeHToB. YTo6bl n36eKaTh
MHOKECTBEHHBIX 3aBUCUMOCTEH OT TOPSIKA CJIeA0BAHUS 9THX apIyMEHTOB, ObLI
CO3/IaH MOJYJIb GearWrapper, B KOTOPOM M30JUPYIOTCSI BCE CBEIEHNSI O BHEITHEM
nntepdeiice U KOTOPbIN TIPEJOCTABJISIET YCOBEPIIEHCTBOBAHHbBIN UHTEePdENC 115
BaIlero MPUJIOKEHMSI.

B ctpoxe 24 MmoxkHO yBUIETD, YTO GearWrapper MO3BOJIIET BallleMy ITPUJI0KeHITO
CO3/1aTh HOBBII 9K3eMILJISIP Gear, UCIO0JIb3Y sl Xell TapaMeTpPOB.

# ToT cambln cnyyail, korpa Gear ABAAETCA YacTbi BHeWHero MHTepdeica
module SomeFramework
class Gear

def initialize(chainring, cog, wheel)
@chainring = chainring
@cog = cog

1
2
B
4 attr_reader :chainring, :cog, :wheel
5
6
7
8 @wheel = wheel
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9 end
10 # ...
11 end
12 end
13

14 # 3ak/w4veHue UHTepdeinca B 060N0YKY ANA Baweh 3awuThl OT W3MEHEHW
15 module GearWrapper
16 def self.gear(args)

17 SomeFramework: :Gear.new(args[:chainring],
18 args[:cog],

19 args[:wheel])

20 end

21 end

22

23 # Tenepb HOBbIi 3K3eMnnAp Gear MOXHO CO3[aBaTb, MCNONAb3YA Xell aprymeHTOB
24 GearWrapper.gear(

25 :chainring => 52,

26 :cog => 11,

27 :wheel => Wheel.new(26, 1.5)).gear_inches

ITo noBosy GearWrapper cjeyeT OTMETUTH ABe 0COOEHHOCTU. Bo-1IepBbIX, 9TO
He Kyacc, a Ruby-momynb (ctpoka 15). GearWrapper oTBeYaeT 3a CO3/IaHIE HOBBIX
9K3eMILISIPOB SomeFramework : : Gear. M cmomb3oBaHme MOTYJIS TO3BOJISIET OMIPEIETUTD
OT/IETbHBIN 0COOBIN 0OBEKT, KOTOPOMY MOKHO OTIIPaBHUTh COOOIIEH e gear (CTPO-
Ka 24), OZIHOBPEMEHHO cOo00IIast, YTO BbI HE OKHMAeTe HAJTUYMS dK3EMILISIPOB
GearWrapper. Y Bac ye MOKeT GbITh OTBIT BKIIOUEHUS MOAYJICH B KIACCHI; B MO~
Ka3aHHOM BBIIIIE ITPUMepe GearWrapper IIpeHa3HAYeH He JJIsI BKJIIOYEHWs B IPYTOil
KJIACC, & JIJIsT HEMOCPE/ICTBEHHOTO OTBETA Ha COO0IIEH e gear.

Emte oia unrepectast ocobeHHOCTH GearWrapper — TO, YTO €70 €INHCTBEHHOI
1[EeJIBIO SBJISETCA CO3/JaHNe 3K3eMILIIPOB HEKOero Apyroro kiacca. s MTO0OHBIX
06BEKTOB Y TIPOEKTUPOBIIUKOB 00 BEKTHO-OPUEHTUPOBAHHBIX PEHIEHUH eCTh 0cob0e
CJIOBO, OHU Ha3bIBAIOT X (adpuxamu (factories). B onpemesieHHBIX KPyrax TePMUH
«(abpuka» mpuoOpesI HETaTHBHBII OTTEHOK, HO 3]1€Ch OH JIUIIEH 9TOI OKpacKu. O6b-
€KT, Ubsi T[eJIb — CO3J[aHue IPYTUX 00BEKTOB, sIBJsteTCst GabPUKOIL, HHUETO HHOTO 9TO
CJIOBO HE O3HAYAET U HarbOoJIee TOUHO OTPAKAET CaMy HIEH0.

[Tokazanmast BbIlIe TEXHOJIOTUS MOJACTAHOBKY Xellla TTapaMeTPOB /LIS CIIMCKa
ApPTYMEHTOB, CJIeYIONNX B (PUKCUPOBAHHOM TMOPSI/IKE, UIEAIbHO TIOAXOIUT JIJIST T€X
CJTy4yaeB, KOT/IA BbI BEIHY KIEHHO HAXOIUTECH B 3aBUCUMOCTH OT BHENITHUX HHTepdeii-
COB, KOTOPBIE HE B COCTOSTHIN U3MEHUTH. He 1103B0IsAiiTE TIOM06HOTO pojia 3aBUCH-
MOCTSIM ITPOHU3BIBATD BAIIl KOT; 3AIUTUTECh OT HUX, 3AKTI0UAsT KAXKIYIO 3aBUCMOCTb
B METO/(-000JI0UKY, TPUHAJJIEIKAIIUIT BalieMy cOOCTBEHHOMY MTPUIIOKEHUIO.
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YnpaBneHve HanpaBfieHuem
3aBucumMmocTen

VY 3aBucuUMOCTEl Beeria ecThb HalpaBjieHne. PaHee B aTol riiaBe yske ObLIO BbICKa3a-
HO TIPE/NOJIOKEHIE, UTO OJHUM U3 CIIOCOOOB YIIPABICHUSI 3aBUCUMOCTSIMHE SIBJISIETCST
cMeHa HarpaBsJieHust (Ha oOpaTHoe). B 3TOM pasjiesie MbI TOTOBOPUM O TOM, KaK TIPH-
HATH penIeHne O HalrpaBJIeHNN 3aBUCHUMOCTEI.

Pa3BopoT B 0OpaTHOM HanpaBleHUU

B xax10M MCII0JIb30BAHHOM /IO CUX TIOP IIPUMepe KJiacc Gear 3aBucuM ot Wheel wjun
diameter, HO 6e3 0cOOOTO TPYLa MOKHO CO3/IaTh KOJI ¢ OOPATHBIM HAIIPABJIEHUEM
3aBUCUMOCTEN. Wheel MOKET BMECTO 3TOTO 3aBUCETD OT Gear Wi ratio. B caemytomem
mpuMepe TIoKazaHa BO3MOsKHas (hopMa peBepca 3aBUCUMOcCTeil. B HeM B kiacc Wheel
ObLIN BHECEHBI M3MEHEHUsT, YTOOBI OH 3aBUCEN OT Gear U gear_inches. Kiacc Gear
MO-TIPESKHEMY OTBEYAET 32 BBIYUCJIEHNE, HO O3KU/IAET, UTO BBI3BIBAIOTIIUM KOJIOM EMY
Oyer nepeaan aprymeHT diameter (cTpoka 8).

1 class Gear

2 attr_reader :chainring, :cog
def initialize(chainring, cog)

@chainring = chainring

@cog = cog

def gear_inches(diameter)

3
4
5
6 end
7
8
9 ratio * diameter

10 end

11

12 def ratio

13 chainring / cog.to_f
14 end

15 # ...

16 end

17

18 class Wheel

19 attr_reader :rim, :tire, :gear

20 def initialize(rim, tire, chainring, cog)
21 @rim = rim

22 @tire = tire

23 @gear = Gear.new(chainring, cog)
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24 end

25

26 def diameter

27 rim + (tire * 2)
28 end

29

30 def gear_inches

31 gear.gear_inches(diameter)
32 end

33 # ...

34 end

35

36 Wheel.new(26, 1.5, 52, 11).gear_inches

Pesepc 3aBucnmocreii He HaHOCUT Bpe/ia. Beruncienne gear_inches ro-npesxneMmy
TpebyeT COTPYAHIMIECTBA KITACCOB Gear 1 Wheel, a Ha Pe3yJIbTAT BBIYNCIEHHS PEBEPC
He OKa3bIBaeT HUKAKOTO BIAUSHNUSA. MOKHO IPUITH K BBIBOJLY, UTO HAIIpaBJIeHUE 3a-
BUCHMOCTHU He UMeeT 3HaYeHus, II0OCKOJIbKY BCe PaBHO, UTO OT YEro 3aBUCUT: Gear OT
Wheel uan HA06OPOT.

HecomuenHno, g MpuoskeHus, KOTOpoe HUKOT/Ia He U3MEHSETCs, HEBAXKHO,
Kakoii BbI cztesiaere Boioop. OIHAKO Ballle TPUIOKEHUE OYIET UBMEHSAThCS, U CETO-
THSTITHEE pernenne OyIeT UMeTh MOCJAECTBYST B TOCTOSTHHO MEHSIONIEMCS OYIyTIIEM.
Barr BbI60p OTHOCHTETHHO HATTPABIEHNST 3aBUCUMOCTEN NMEET ATEeKO0 WAYTIHE T0-
CJIE/ICTBUS, IIPOSABJIAIONINECS B JKU3HEHHOM IIMKJIe Balllero 1puiioxkenus. Ecau Bee
GyJIET cIeTaHo IPaBUIIBHO, ¢ BAIIUM TIPUJIOKEHHEM Oy/IeT MPUATHO paboTaTh U €ro
GyieT JIerko COMpOBOsK/AaTh. Ecin cesiath HeBepHbIii BBIOOP, TO CO BpEMEHEM BHOCHUTD
U3MEHEHUs B IPUJIOKeHUe Oy/IeT BCe TPYIHEE.

BbiOOp HanpaBneHus

Hpe[[CTaBbTe, YTO Balllk KJIaCChI — 9TO JIIO/IH. Ecom 6b1 Bam IIPUIIIOCH ITOCOBETOBATDH
M, Kak cebs BECTH, TO BbI OBI CKa3aIN: HYXHO deticmeosamu 6 3a6UCUMOCTIU O moeo,
Umo Mensemcs pempce 6ac.

ITO KpaTKOe€ YTBEPK/AECHUE ITPOTUBOPEYUT UEE, OCHOBAHHOI Ha TpeX MPOCTHIX
HNCTUHAX, KaCaloIuXCA IMPOTrpaMMHOTO KoJa:

O HEKOTOPbIE KJIACChI H0Jiee APYTUX MOABEPKEHBI U3MEHEHUSIM CBOMX TPeOOBAHUI;

O KOHKPETHbIE KJIaCChl UMEIOT 6oJee BbBICOKYIO BEPOATHOCTb I/ISMGHGHI/IP'I, yeM ab-
CTPAKTHbBIE KJIaCChI;
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U BHeceHUE U3MeHEeHUs B KJacc, I/IMeIOHII/II;'I MHOKECTBO BB.BHCI/IMOCTefL ITIOBJICYET

3a cO0OI1 MUPOKOE PACIIPOCTPAHEHNE IOCAEICTBUIA.

Koe-rzie a1 nctuHbI IEpecekaoTcs, HO Kak/Aast U3 HUX SBJISIETCS OT/I€TbHBIM
ITOHSITUEM.

IlonumaHNe BbICOKOI CTeNeHH BEPOSITHOCTU U3MEHEHU. Y TBep KIeHUe, YTO
HEKOTOPbIE KJIACChI UMEIOT G0JIee BHICOKYIO CTEIleHb BEPOATHOCTH U3MEHEHUH, 4eM
APYTHE KIACChI, IPUMEHIMO He TOJBKO K CO3/[aBAEMOMY BaMU KOy JIJIst COOCTBEH-
HOTO TIPUJIOKEHNS, HO U K TOMY KOJY, KOTOPBIH BbI MCIIOJTb3yeTe, HO He CO3/IaeTe.
¥V 6as3o0BbIX KJaccoB Ruby u y apyroro koma, oTHOCAIIErocs K cpejie, Ha KOTOPYIo
BBI [10J1araeTeCh, €CTh CBOSI COOCTBEHHAS, IPUCYIIast UM CTEIleHb BEPOSITHOCTH N3~
MEHEHUI.

Bam 1oBesJio, uto 6azoBbie Kiacchl Ruby nsMeHst0TCS ropasao peske Baiiero
cobcTBeHHOTO Koa. [T09TOMY BIIOJIHE Pa3yMHO 3aBUCETh OT METO/a *, KaK 9TO M [IPO-
UCXOMUT ¢ gear_inches, Wi ke okugaTh, uto Ruby-kimaces String u Array OyayT
POOJIKATL paboTaTh TaK Ke, KaK U PaHbllle.

Wnoe nemo kaacesl cpesbl — TOTBKO BaM pPelaTh, HACKOJBKO YCTOSIBIIEHCS STB-
JIIETCSI Ta CPelibl, B KOTOPOIi BbI paboTtaere. B 1iesioM ke Jr06ast KCIoJIb3yeMas BaMu
cpena Gyner GoJiee cTabUIBHOIL, YeM CO3JaBaeMblil BAMU KOJ, HO, PA3yMEETCs, MOK-
HO BBIOpATh U TaKyIO Cpey, KoTopas IepexuBaer OypHoe pa3BUTHE U KO KOTOPOii
M3MeHsgeTcs Jalle Balero.

HesaBucumo oT IPOUCXOXKAEHUH Kayk/blil KJ1acc, UCII0Jb3yeMblil B BalleM IIPU-
JIOKEHWH, MOKHO OIIEHUTD TI0 TIKaJie BEPOSITHOCTH U3MEHEHWI OTHOCUTETHHO BCEX
JIPYTUX KJIaccOB. JTa OlleHKa — OJ/IHA U3 OCHOBHBIX WH(MOPMAIMOHHBIX COCTABJIS-
IOIIIX, PACCMATPUBAEMbIX [IPU BHIGOPE HAIIPABJICHM 3aBUCHMOCTEN.

OnpepneneHne KOHKPETHOCTU
n abCTpakKTHOCTU

[MousiTre abCTPaKTHOCTH UCTIOIB3YETCst HAMK B TOYHOM COOTBETCTBHUMY C OTIPEIeie-
HEEM TOJKOBOTO ciioBapss MeppuaMm-Yaberep: «OreyTeTBrem uero-an6o obiuiero
¢ T0OBIM KOHKPETHBIM 9K3eMILISIPOM» — 1, Kak 1 MHOTOe B Ruby, naer npencrasie-
HIE 0 KOJie, & He 0 KOHKPETHBIX TEXHUYECKNX OTPAHNYCHIAX.

IT0 NOHSTHE ysKe OBLITO TPONJIIFOCTPUPOBAHO PaHee B IaHHOM TiiaBe (B pas/elie,
MOCBSIIIEHHOM BHEIPEHHBIM 3aBUCUMOCTSM). Korza Gear 3aBucur ot Wheel, u ot
Wheel.new, n 0T Wheel.new(rim, tire),sTOT KIacc 3aBUCUT OT Cyry60 KOHKPETHOIO
koza. [Tocne namenenns Kozia, MMEBIIIETO 1IEJIbIO BHeJIpUTH Wheel B Gear, KJjtacc Gear
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BHE3AITHO CTAJI 3aBUCETH OT GoJiee abCTPAKTHOTO KOJIA, TO €CTh OT (haKTa, YTo y HEro
MMEeTCsT IOCTYTT K 0OBEKTY, OTKIMKAIONIEMYCsT Ha coobienne diameter.

3uakoMcTBO ¢ Ruby MoskeT co3ath y Bac BrieyatjieHUe, 9TO 3TOT IEPEXO]] MOJK-
HO BOCIIPUHATH Kak caM cOO0H pa3yMeIomuiics], HO TPEACTaBbTe Ha MUHYTKY, YTO
noTpe6OBaTOCh ObI JIJIS BBITOJHEHHUS TOYHO TAKOTO JKe IIPUeMa B I3bIKE CO cTaTnye-
ckoil Tunuszanueil. [fockosbKy y cTaTHYecKn TUITM3UPOBAHHBIX SI3bIKOB UMEIOTCS
KOMITUJISITOPBI, paboTAIoNIIe B OTHOIIEHUN TUTIOB Harmoo6ue GJI0UHBIX TECTOB, Y BAC
MOJKET He MOJIyYUThCs] BHEAPHUTD B Gear KaKOU-1nG0 IPOU3BOJIbHBII 00beKT. BMecTo
3TOTO TPUETCS OOBSABIATD Uunmepeiic, onpeneyasats diameter B KauecTBe YaCTH
aToro nHTepdeiica, BKaoyaTh nHTEpdeiic B Kiaacc Wheel 1 coobuiath Gear, 4T0 BHEJ-
DSIEMBIHT KITACC SIBJISIETCST PA3HOBUOHOCMbIO 9TOTO HHTepdetica.

Ruby-nporpammucTsl He 3pst GaroflapHbl A3bIKY 32 BOBMOKHOCTD U30€KaTh
JITITHEH PabOThI, HO T€ A3BIKU, KOTOPBIE 3aCTABJISIOT IBHO MOKA3BIBAThH 3TO MPeob-
pasoBaHe, 1aioT ocoboe mpenmytecTso. Ompenenenne abcTpakTHOTO HHTEPDETica
MPOUCXOJIUT B HUX BIIOJIHE OUEBUIHBIM, HEOTBPATUMBIM 1 HeJierkiM o6pasom. Cos-
naTh abCTPAKIUIO 10 HEJIOPA3YyMEHUIO UJIH CIYYAHO COBEPIIEHHO HEBO3MOKHO;
B CTaTHYECKM TUITU3UPOBAHHBIX SI3bIKAX OIpeesieHIe nuTepdeiica 6cezda npouc-
XOJIUT HAMEPEHHO.

B Ruby, koraa Bol BHeApsieTe Wheel B Gear TakuM 06pa3oM, 4TO MOTOM Gear 3a-
BHUCHT OT TOHM CaMOl «ymKu», OTBevarolieil 3a diameter, BbI (XOTS 1 HeTIpeTHAMeEPeH-
HO) otpesiesisiere nHTEpdEiic. IToT nHTEPPENC ABIISTETCS AOCTPAKIIUE HIIEU O TOM,
4TO y OTIPEIEIEHHOM KaTeropu Beleil Gyer nMeThest iuaMerp. Abcrpaxiust 6biia
MoJTydeHa 13 KOHKPETHOTO KJIAcca, M TENeph Uiesl XapaKTePU3YeTCsl «OTCYTCTBHEM
4ero-m6o 061IETo ¢ JTIOOBIM KOHKPETHBIM 9K3EMILISPOM >,

Camoe 3aMeyaTesbHOe CBOMCTBO aOCTPAKIIUI 3aKTI0YAETCS B TOM, UTO OHU MIPE/I-
CTaBJISIOT cOO0H 0bIre cTabuIbHble KauecTBa. VIX n3MeHeHIe MeHee BEPOSITHO, 4YeM
M3MEHEHNEe KOHKPETHBIX KJIACCOB, U3 KOTOPHIX OHU OBLIU BBIBEJIEHBI. 3aBUCUMOCTH
or abeTpakiuy Beersia Gezonacuee, 4eM 3aBUCHMOCTD OT KOHKPETHKH, TTOCKOJIBKY TI0
cBoeit pupoe aberpakimu Gosiee ctabuibHbl. Ruby He 3acraBiser Bac sBHO 00b-
SIBJIATDH AOCTPAKITH, YTOOBI OTIPEAETUT UHTEPGENC, HO IS 1eJIeil TPOEKTUPOBAHMUSI
BBI MOJKeTe BecTn cebst Tak, Gy/ITo Balll BUPTYaJbHbIN MHTepdEiic Tak ke peasieH, Kak
u KJjacc. boJiee Toro, mpu gaibHEHIIeM pacCMOTPEHUN JTAHHOTO BOTIPOCA TEPMUH
«KJIacc» OyJIeT 03HAYATD U KJIACC, ¥ JIAHHYIO Pa3HOBUIHOCTH uHTepdeiica. ITu nH-
Tepdeiichl MOTYT IMETh 3aBUCHMOCTH, TIO9TOMY JIOJIKHBI OPaThCst B pacyeT Mpu po-

€KTUPOBAHUU.
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N30eraiTe nCNoONb30BaHUSA KJ1aCCOB,
00OpeMeHEeHHbIX 3aBUCUMOCTAMMU

Ecin y 0o0beKkTa MHOKECTBO 3aBUCUMOCTEI, 9TO BJjedeT 3a c060il MHOKECTBO 110~
ciencrsuil. [TocaencTBusa U3MeHEHM KIacCOB, 0OPeMEeHEHHbIX 3aBUCUMOCTSIMU,
BIIOJIHE OYE€BUAHBI, HO HE CTOJIb OY€BU/HBI ITOCJIEACTBUA ITPOCTOIO HAJIMYNA TaKUX
kiaccoB. Kiace, KOTOpbIi 1TPU U3MEHEHUN BBI3bIBAET TIEJIYIO BOJIHY TIPABOK B MPU-
JIOKEeHUH, OYIeT IIPOTUBUTHC KaKUM-I100 U3MeHeHusIM. Balire pusioxenue Oyner
ITOCTOAHHO UCIIBITBIBATb OTpaHUY€HUA, CBA3aHHbIC C HEYKETTAaHUEM paCHJIa‘-H/IBaTbCH

3a U3MeHeHune, BHOCUMOE B 3TOT KJjIacCcC.

BbisiBNieHue Npo6sieMHbIX 3aBUCUMOCTEN

[IpencraBum, 4TO COrIACHO KAKIOMY U3 BBIIIEIIEPEUNCIEHHDBIX YTBEPKACHUN CO3-
JIaJTach CIUIONIHAS CPE/Ia, B KOTOPOiT BO3HUKAIOT YCIOBUS I71st ¢HOsT BCETO KOJIa MPH-
Joxkenus. Kiacebl oTM4alores Apyr oT Apyra CTereHblo BEPOSATHOCTH UX U3MeHEeHUH,
CBOMM YPOBHEM abCTPArMpoOBAaHHOCTU U KOJMUYECTBOM 3aBucumMocteil. Kaxmnoe us
ATUX KAYECTB UMEET BECOMOE 3HAUEHNUE, HO HarboJIee MHTEPECHBIE TPOEKTUPOBOYHbIE
pellleHusl BO3HUKAIOT, KOT/la BePOATHOCTb U3MEHEHUH IIepeceKaeTcsl ¢ KOJIN4eCTBOM
3aBucumocteil. Hexoropsie Bo3MoKHbIE KOMOMHAIIMI My T BO 6J1ar0, a HEKOTOPbIE
MOTYT HAHECTH BPeJl BalleMy TPUIOKEHUIO.

Omnncanme BO3MOKHOCTEH TpeIcTaBIeHO Ha puc. 3.2.

Muoro
! AOcTpakTHas 30Ha: OnacHasi 30Ha:
! M3MEHEHNSI MaIOBEPOSATHbI, 3TU KNacchl 0693aTeIbHO
| HO €C/N OHW NPOU30AAYT, NX NnoABEPrHYTCSH N3MEHEHUSIM,
= i BNUSIHME MOJTYYUT LUMPOKOE BbI3blBAIOLLM LIENYIO Yepeny
1 ~
9 ! pacnpocTpaHeHne M3MEHEHNIn BCero
s ! 3aBUCSILLENO OT HUX KOAA
=
o 1
= 1
a i HentpanbHas 30Ha: HentpanbHas 30Ha:
® ! M3MEHEHNSI MaJIOBEPOSITHbI M3MEHEHNSI BMOJIHE
! 1 UMEIOT Masioe KOJINYeCcTBO BEPOSITHbI, HO 63 0COobbIX
H no6o4HbIX 9P DEKTOB no60o4YHbIX 9D DEKTOB
1
Mano
Huxe ----------mmmmmmmmmm oo Bbiwe

BepoATHOCTb n3MeHeHust TpeboBaHni

Puc. 3.2. BeposTHOCTb U3MEHEHUIN B CONOCTABEHNN
C KONMYECTBOM 3aBUCUMOCTEN
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Ha ropusoHTambHON OCH MPEICTABIEHA BEPOSATHOCTh U3MEHEHUsT TPeGOBAHUI.
A Ha BepTUKANBbHON — KoJmuecTBO 3aBucuMocTell. CeTka pa3buTa Ha YeThIPE 30HBI,
nomeueHHbie OykBamu oT A o D. Eciin 1aTh OlleHKY BCeM KjlaccaM B KaueCTBEHHO
CIIPOEKTUPOBAHHOM MPUJIOKEHUY U TOMECTUTD UX B TYCHKHU 9TOH CeTKM, OHU GYIy T
cob6panbl B 30Hax A, Bu C.

Kiaccepl, nmeroriie Mayio BeposiTHOCTh MI3MEHEHUI, HO COoZleprKalliie MHOKECTBO
3aBUCUMOCTEH, OTanyT B 300y A. B 3T0i1 30He 00BIYHO HAXOAATCS aGCTPAKTHBIE
KJracchl uiin uatepdeiicsl. B mpuiokennu, CO3aHHOM Ha OCHOBE BCECTOPOHHE ITPO-
JIYMaHHOTO TIPOEKTa, OA00HOE pasMellleHIe KIacCcoB Hen30eKHO; 3aBUCHMOCTH
IPYNIHUPYIOTCST BOKPYT aGCTPAKITHIA, TOTOMY U4TO OHU MMEIOT MEHBINYIO BEPOSTHOCTD
M3MEeHEeHU .

VuTuTe, 4TO KJIACChl HE CTAHOBSATCS aOCTPAKTHBIMU TOJIBKO TIOTOMY, 4TO OHU OT-
HOCATCSI K 30HE A; OHU TIOTAJIAIOT B 3TY 30HY HMEHHO TIOTOMY, YTO OHU y3Ke abCTpaKT-
Hble. 1Ix abcTpakTHast IPUPOA Jlejaer ux GoJiee cTabUILHBIME U TIO3BOJISIET UM
6e30macHO TIPHOGPETaTh MHOKECTBO 3aBUCHMOCTEl. PasMelrieHue B 30He A He jaer
KJIACCY TapaHTHIO aGCTPAKTHOCTH, HO, KOHEYHO JKe, CBUCTEIBCTBYET O TOM, UTO €ii
CJ1eJ10BaJIO Obl OBITD.

[Tporyctum Ha BpeMst 30HY B, TOTOMY 4TO TPOTHBOTIOJIOKHOCTBIO 30HBI A SIBJISI-
etcs 3oHa C. B a9T0i1 30He cOMEPKUTCST KO C BHICOKOI CTEIEHBIO BEPOSITHOCTH U3~
MEHEHWH, HO UMEIOMIUH TTPU 3TOM MaJjio 3aBucuMocTei. Kiaccesl, monasimme B aTy
30HY, UIMEIOT CKJIOHHOCTbD K (0Jiee BBICOKOW CTEIeH! KOHKPETH3AINH, YTO TIPHIAET
um GoJiee BBICOKYIO CTENeHb BEPOSITHOCTH U3MEHEHUT, HO 3TO HE MMEET 3HAUCHUS,
MOCKOJIbKY OT HUX 3aBUCUT BECbMA HEGOJIBIIOE KOJUYECTBO IPYTHX KJIACCOB.

Kiacesl B 30He B BbI3bIBAIOT HauMeHbIee 6eCIIOKOUCTBO TIPU TPOEKTUPOBAHH,
MIOCKOJIBKY OHU TIPAKTUYECKI HEHTPAJIBHBI TT0 OTHOIIIEHUTO K TOTEHITNATbHOMY BTV
HUIO T€X CUTYaIlluil, KOTOPble MOTYT CJIOKUTHCS B Oyayuiem. OHU KpaliHe PeaKo
MO/IBEPrafoTCsl I3BMEHEHNSIM 1 NMeIOT MaJio 3aBucumocTeil. 3oubl A, B u C saBasiores
BIIOJTHE JIOTTYCTUMBIMH YIACTKAMH JIJTsT KOJIA, 2 BOT 30HA D Ha3BaHa O1acHOll HeCrpocTa.
Kunaccsr monazaior B 300y D B TOM ciydae, KOT/Ia y HUX rapaHTUPOBAHHO BBICOKAS
CTENEHb BEPOSITHOCTH OYAYIIUMX H3MEHEHUN U MHOTO 3aBUCUMOCTed. VI3MeHeHus
KJIACCOB M3 30HBI D 06XOAATCS CIAUIIKOM JIOPOTO; TTPOCTHIE 3aMTPOCHI TIPEBPATIAIOT
POrpaMMHUPOBAHUE B HOYHOI KOIIMAP, TOCKOJIbKY UX PeATN3allis BbLIUBAETCS B 11€-
JIYIO uepely U3MEHEeHUN B KKI0H 3aBUCUMOCTH. ECIi y Bac MMeeTcst BeChMa CIIelu-
(OUYHBII KOHKPETHBIN KJ1acc, 00/IaIafolHii MHOKECTBOM 3aBHCUMOCTEH, U BBI T10J1a-
raeTe, YTO MECTO eMY B 30HE A, TO eCTh BepUTE B HU3KYIO BEPOSITHOCTH €TI0 MI3MEHEHU,
noymaiite ente pas. Koria y KOHKpeTHOTO KJlacca MHOKECTBO 3aBUCUMOCTEH, BbI
MOJKHBI 6UTh TpeBory. DaKTHYECKH ATOT KJIACC MOKET ObITh obuTareseM 30HbI D.
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Kiacewt 3 3oub1 D cyriecTBeHHO 3aTpy/AHAIOT U3MeHeHUe npuiioxkenus. Korzia
IPOCTOE U3MEHEHUE BhI3bIBAET Yepeny a(deKToB, TPeOYIOINX BHECEHUS IPYTUX
u3MeHeHni, Kiaace u3 30Hb6 D cranoBUTCS KOpHeM mpobiembl. Eciu Hapymennst,
BbI3BAHHDBIC U3MEHEHUEM, PACIIPOCTPAHAIOTCS CIUIITKOM JIAJIEKO Ha TOT KO/, KOTOPBIH,
Ka3aJ0ch Obl, HE UMEET K HEMY HHUKAKOTO OTHOIIEHUS, TO HMEHHO 3/I€Ch KPOETCST
U3bsTH TTpoekTupoBanmst. Kak ObI yapydaolie 9To HI 3By4asio, TaK BbI JIUIITh YCYTY-
Gurte curyario. MoxKHO rapaHTHPOBATD, UTO JH0O0E TIPUITOKEHIE TOCTEIEHHO CTAHET
HeyIPaBJISIEMBIM, TIOTOMY YTO €T0 KJIACCHI U3 30HbI D UMeI0T 60Jiee BRICOKYIO CTETIEHD
BEPOSITHOCTH M3MEHEHUI, UeM Te KJIacChl, KOTOpble OT HUX 3aBucsT. [Ipn atom 1o-
CJIEJICTBUST KAKIOTO U3MEHEHUS CTAHOBSITCS MAKCUMATbHO HEGIArOTPUATHBIMU.

K cyacTtbio, yCBOUB CyTh BCeX aTUX (DYHIAMEHTAIBHBIX [TPOOJIEM, MOKHO YITPEIUTh
1 0GOWTH Ty TJTH WHYIO CIOXKHYIO CUTYAIIHIO.

Pasrpannuene Ha 30HbI 6y1ET BeCbMa YI00HBIM CIIOCOGOM BBICTPAUBAHUS BAIIIIX
Pa3MBbIILJIEHNH, HO B 3allapKe He BCErla MOKHO Cpa3y pazo0dpaThCst B TOM, KaKUE
KJIACCDHI K KAaKO! 30HE OTHOCATCS. 3a4aCTyIO BbI TIPOKJIAIBIBAETE CBON COOCTBEHHDII
My Th B MPOCKTUPOBAHUM, ¥ B KAJKBIN OT/IEJIBHO B3ATHIII MOMEHT BpeMeHU Oy ryIiee
IIpe/ICTaBJIsIeTCsl BecbMa TyMaHHBIM. Eciii ciiez1oBaTh aTOMY ITPOCTOMY ITPaBUJLY 30-
HATLHOCTH TMPU KAKIOM yI0OHOM CIydae, TO Ballle MPUIOKEHIe TOCTENEHHO TIpe-
BPATUTCS BO BIOJIHE JKU3HECTIOCOOHYIO KOHCTPYKITHIO.

BbiBOAbI

Yipasiienue 3aBUCUMOCTSIMU — OCHOBA CO3/IAHUS TIPUJIOKEHUT, CIOCOOHBIX BbI-
JIepIKaTh BCEBO3MOKHbBIE M3MeHeH st B OyyieM. BHenpenue 3aBucumocteii cosaaer
00BEKTHI CO CJTabOI CBA3BIO, IPUTOAHBIE /IS TOBTOPHOTO UCTIOJIb30BAHUS HOBBIMU
criocobamu. VI301s111st 3aBUCUMOCTEN 1103BOJIsIET 00beKTaM GBICTPO MPUCIOCcAdII-
BaTbCA K HEOKN/TaHHBIM USMCHECHUAM. A 3aBUCUMOCTD OT a6CTpaKHI/Iﬁ CHUKaET Be-
POSITHOCTD TIOA0OHBIX U3MEHeHUIT. KIIIouoM K yIIpaBJIeH U0 3aBUCUMOCTSIMU CJTYKAT
KOHTPOJIMPOBAHUE UX HAIIPABJIEHMUSI.
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Co3paHue
rMOKMx
NHTEepdpencos

06 06BEKTHO-OPUEHTUPOBAHHBIX TPUIOKEHUSAX TPUHATO IyMaTh KaK O COBOKYII-
HOCTH KJIaccoB. Kiracchl MOJKHO YETKO BBIICTUTD B IIPOTPaAMMe, ¥ IIPOEKTUPOBOYHBIE
JMCKYCCUU 3a4aCTYIO PA3BOPAYMBAIOTCSA BOKPYT 00s13aHHOCTEN U 3aBUCUMOCTEN
Ky1accoB. VIMEHHO KJIACCHI BBI BUJIUTE B CBOEM TEKCTOBOM PEIAKTOPE, UX HATUYME
MIPOBEPSIETCS B XPAHUJIUIIE MCXOTHOTO KOJIA.

Ho 06beKTHO-OPUEHTHPOBAHHOE TIPUJIOKEHUE — HTO HE TOJBKO KJIACCHI, ECTh
U IPyTHUE He MeHee BaKHbIe 0COOEHHOCTH KOHCTPYKITUH, KOTOPBIM CJICAYET YICTUTh
panManre. OHU cocmosim u3 Kiaccos, Ho onpedensiomces coobimennsivn. Kiracenr
VIIPABJSIOT TE€M, YTO HAXOAUTCS B XPaHUJIHIIE UCXOHOTO KOJA, a COOOIIEHS OT-
pPakaioT JKUBOE, IUHAMUIHOE MTPUIIOKEHIE.

CrieroBaTesibHO, TPU MTPOEKTHUPOBAHIY HYKHO 3aHUMAThCsT COOBIIEHUSIMH, TIEpe-
MaBaEMBIMU MEKY OObEKTaMU. 371eCh PEYb UET HE TOJIHKO O TOM, YTO 3HAIOT 00b-
exThl (06 MX 06SI3aHHOCTSAX) U KOTO OHU 3HAIOT (06 WX 3aBUCUMOCTSIX ), HO U O TOM,
KakK OHU OBIAIOTCS APYT ¢ APYTroM. «PaszroBop» Mexiy o6beKTaMu BeIeTcs ¢ Mo-
MOIILIO UX UHmMepheticos, v B 9TOII riiaBe Gy1eT PACCMOTPEH BOIIPOC CO3IAHU THOKIX

nHTEPGEICOB, MO3BOIAIONNX TPUTOKCHUSAM PACTH U U3MEHATHCA.
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OcHOBHbIe cBeaeHus
00 nHrepdencax

HpeI[CTaBbTe cebe JlBa 3allyIIEHHDbIX ITPUJIOJKEHN S, TIOKa3aHHbIX Ha PUC. 4.1. Ka>1<110e
13 HUX COCTOUT U3 OOBEKTOB U COO6HI€HI/II>'I, repeaaBaeMbIX MEKY HUMU.

Puc. 4.1. KOMMyHVKaUMOHHbIE MOENN

B nepBoM ipuItoskeHIH cOOGIIEHUS He CIIEYIOT 4eTKON Moziesn. Kaxabrii 06bexT
MOZKET OTIIPABUTh JII000e coobiienne gobomy apyromy o0bexTy. Ecim 6b1 coobie-
HYST OCTABJISAIA BUANMBIE CJIE/IBI, TO B KOHEYHOM MTOTE M3 HUX ObLI GbI COTKAH CBOE-
06pasHbIii KOBPUK, HUTH KOTOPOTO MOKA3bIBAIK ObI CBSI3b KaKI0T0 00BEKTa CO BCEMHU
OCTaJIbHBIMU OOBEKTAMU.

Bo BTOpOM NpujIoKeHUU y cOOOIEHIH UMEETCH YETKO OTNPe/ieJIeHHast MOJIEb.
311ech 0OBEKTHI CBSA3BIBAIOTCS IO OTIPEIETEHHBIM MapiipyTam. Eciii 661 511 coobIie-
HUSI OCTaBJISIA BUAMMBIE CJTE/BI, TO OHU OBl CJIMBAJINCD, CO3/1aBasi APXUITETIAT C PEJI-
KMMH MOCTaMH MEKLy OCTPOBAMM.

O6a IpUIoKEHNS MOKHO 0XapPaKTEPU30BATD M0 MOJEISAM MX COOOIEHMIA.

OG6DBEKTHI B TIEPBOM TIPUIIOKEHUH GY/IET TPYIHO UCTIOTB30BATh TIOBTOPHO. Kaskprit
U3 HUX CJIMIIIKOM OTKPBIT JIJIsT IPYTUX U CAUTITKOM TITUPOKO OCBEIOMJIEH O CBOUX CO-
ceiax. ITa upeaMepHast OCBEIOMJICHHOCTD MPUBOAUT K TOMY, 4TO OGBEKTHI MMEIOT
BeCbMa Y3KYIO CHEelNUaIn3aIiio, ABHYIO TIPeIHa3HAYeHHOCTh U TYOUTENbHYIO Ha-
CTPOEHHOCTD Ha BBIMIOJIHEHUE TOJBKO TeX JeHCTBUHN, KOTOPBIMU OHU 3aHUMAIOTCS

B JaHHBIA MOMeHT. Hu ofiuH 13 00beKTOB He CTOUT OCOOHSAKOM, 1, YTOOBI HOBTOPHO
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BOCTIOJIb30BATHCST JTIOOBIM M3 HUX, BaM HY)KHBI Cpasy Bce OOBEKTHI, a IPU BHECCHUH
OJIHOTO U3MEHEHUSI HYKHO U3MEHSTh abCOIIOTHO BCe.

BTopoe mpuiioxkeHne cocTaBIeHO U3 MOAKIIOIAEMBIX 00HEKTOB, TIOXOKIX Ha
KOMIIOHEHTBI. KaX/Iblil 13 HUX OTKPBIBAET /I PYTUX MUHUMYM MHMOpMaImn
U 3HAET O HUX TAKOH JKe CTPOTO HEOOXOANMDIH MUHUMYM.

[Tpo6eMbl TIPOEKTUPOBAHKS TIEPBOTO MTPUIOKEHUS MOTYT OBITh U HE CBSI3aHbI
C OTKA30M OT BHEIPEHUST 3aBUCUMOCTEH MJIH OT Ha3HAUECHUST €JINHCTBEHHO 00s13aH-
HOCTH. ITU METOJIbI SIBJISIIOTCST HEOOXOAUMBIM, HO HE IOCTATOYHBIM YCIOBHEM [IJIsT
MIPEIOTBPAIICHIS CO3/IaHUS TIPUIIOKCHIS, KOHCTPYKIIAS KOTOPOTO OCJIOKHSCT BAIITY
sku3Hb. CyTh 9TOI HOBON MPOOJIEMBI 3aKII0UAETCST HE B TOM, UTO JIeJIaeT KaskIblil
KJIACC, & B TOM, YTO OH BCEM IOKa3biBaeT. Kask bl MeTo/1 10600 Kiiacca Ha BIIOJIHE
3aKOHHBIX OCHOBAHUSIX MOKET ObITH BBI3BAH JIIOOBIM IPYTHM OOGBEKTOM.

O1bIT OJICKA3BIBAECT, YTO HE BCE METOIBI B KJIacCe OMHAKOBDI, HEKOTOPBIE MMe-
10T OoJiee OOLIMIT XapaKTep WK UMEIOT 110 CPAaBHEHUIO C APYTUMU OOJIbllie IAaHCOB
nperepiieTs u3mMeHenud. Ilo nepsomy npusoxeHuio aToro HezameTHo. OHO 1103BO-
JIIET BCEM MeTojaM JIIo60ro 06beKTa, He3aBUCHMO OT MIUPOTHI UX CHEI[UATH3AIIH,
ObITh BBI3BAHHBIMU JAPYTUME OOBEKTAMIL.

Bo BTOpOM NpuosKeHIN MOJIEITH COOBIIEHUTT UMEET SIBHO BBIPAsKEHHbBII OrpaHu-
YEHHBII XapakTep. B aToM puiioskeHnn AeiicTByeT HeKoe COTJIANIeHIe O TOM, KaKue
COOOIIEHUsT MOTYT TIPOXOUTH MEKIY 00beKTaMi. Y KakI0r0 00beKTa MMEEeTCsT
BIIOJIHE OTIPE/IE/IEHHBII HAOOP METOIOB, Ha UCIOJb30BaHIE KOTOPOTO MOTYT Pac-
CUUTHIBATH JAPYTHE OOBEKTHL.

ITH BBICTABJISIEMbIE HATTOKA3 METOIbI 00PA3YIOT OMKPbimblil uHmepghelic Kiacca.

ClioBO unmepdgheiic MOXET UMETHh OTHOIIECHNE K HECKOJTBKUM Pa3JTUIHBIM T10-
HATUAM. B 1anHOM ciydae 9TOT TEPMUH UCHOJB3YeTCs JIJId TOH Pa3HOBUAHOCTH
uHTepdeiica, KOTopas SIBJSETCS KIaccoM. B Kiaccax peannsyoTest MeTOABL, TIpeiHa-
3HAUEHHBIE /IS UCIIOJIb30BAHUS IPYTUMU KJlacCaMK, UMEHHO TaKue METO/Ibl U CO-
CTaBJISAIOT OTKPBITHIN HHTEPdeiic Kaacca.

K ambrepHaTHBHOI pasHOBUAHOCTU UHTEP(EIica OTHOCUTCS TOT, KOTOPBIN pac-
MPOCTPAHSIETCST HA HECKOJIBKO KJIACCOB, B CHJIY Yero 00JIa/laeT He3aBUCUMOCTDIO OT
JOBOTO OTAETHHO B3SITOTO K1acca. VICTIOMb3yeMoe B 9TOM CMBICTIE CITOBO «UHmepgetic s
oJiieTBOpsAeT Habop coobuieHnil (caMil COOOIIEHI U ONpeae/sioT mHTepdeiic).
Merozpt, Tpebyembie uHTEpPdECY, MOTYT KaK YacTh [eJI0r0 OBITh PEaJn30BaHbI BO
MHOIMX Pa3/JIMYHBIX KJaccaX. ITO MOYTH TO JKe caMoe, Kak ecan Obl unrepdeiicom
OIIPEAEIISLICS BUPMYALbHDILL KIIACC; TO €CTh JI000M KJIace, peaausyIonuii Tpedyemble

METO/[bl, MOJKET JIeHiCTBOBATDL KaK CBOeOOPas3HbIil unmepdetic.
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B ocrasbHOI yacTy 9TOI T1aBbl OyeT paccMaTpuBaThest MHTEPdENc nepBoi pas-
HOBU/THOCTH, TO €CTh METO/[bI BHYTPHU KJIACCA, & TAK)KE COJIEPKIMOe, BEICTABIISIEMOe
Ha TI0Ka3 JIPYTUM 0OBEeKTaM, U TPUMEHsIEMbIE JIJIs 9TOTO cocoObl. B rimase 5 Gyner
paccMoTpeHa BTopast pa3HOBUHOCTL WHTepdeiica, KoTopast pecTaBisieT coboii
KOHIIEIIITITO, BBIXO/SIIYIO 32 PAMKH OT/IETTBHO B3STOTO KJIacca ¥ OTIpe/iesIsIeTcsT Ha-

6OpPOM COOOLIEHMIA.

OnpepeneHue nirtepdencos

ITpencrasbre cebe KyxHIO pectopana. KimeHTbI 3aka3biBaioT OJ110/1a 13 MEHIO. 3aKa3bl
MOCTYIAT Ha KYXHIO Yepe3 HeGOoJIbIoe OKOIIKO (PSAOM ¢ KOTOPBIM HaXOAUTCS
KOJIOKOJIbUMK «3aKa3 FOTOB!» ), M uepes Hero Jke CIycTs Bpems nojaercs exa. Ha mep-
BBIU B3TJISIJI MOJKET [TOKA3aThCs, OY/ITO KyXHsI 3aCTaBJIeHA TaPEJKaMU C €[0H B OKH-
JlaHMM 3aKa30B, HO HA CaMOM JieJie KyXHd 3alloJIHeHa [T0BapaMi, IIPOLYKTaMu 1 Ha
Hell KUnuT OypHast IesITeIbHOCTD — KasK/IbIN 3aKa3 3aIlyCKaeT HOBYIO KOHCTPYKITUIO
u mporecc cOOPKH.

Ha kyxue xunut paboTa, KOTOPYIO TIOCETUTENU He BUAAT. Y KyXHU UMEETCS Om-
Kpuimolti mHTEPdetic, KOTOPBIN BIIOJTHE OKUIAEMO HCIIOTB3YETCs KIMEHTAMU, — MEHIO.
Ha kyxHe mpoucxoauT MHOKECTBO COOBITHIT, TPOXOANUT Macca IPYTUX COOOIIECHUH,
HO 3TH COOOIIEHUSI SIBJISIIOTCS 3akpbimuimy (OHM He BUIHBI KineHTaM). 1 koraa
KJIMEHThI 3aKa3bIBAIOT CYII, HHKTO HE JK/ET, YTO OHU IIPULYT, YTOOBI €r0 MOMEIIBATh.

Takas pazHuila Mex1y OTKPBITBIM M 3aKPBITBIM CYIIECTBYET IIOTOMY, 4TO 3TO
HanGosee aheKTUBHBIN crtocob BeeHus iet. Eciu Gbl KIIMEeHTaM TIPEANUCHIBAIOCH
TOTOBUTDH €11y, TO X HY;KHO GbIJIO ObI MepeyunBaTh Kaxk/Iblil pa3, KOT/a Ha KyXHe
He XBATaJI0 ObI IPOYKTOB M MPUXOAUIOCH MEHSITh HHTPEAUEHTHI. MEHI0 yCTpaHsIeT
3Ty MpobJIeMy, TTO3BOJISASA KaKIOMY KIMEHTY 3aKa3aTh TO, YMo €My HY;KHO, HHYETO
He 3Hasi 0 TOM, KaK 9TO TOTOBUTCS Ha KyXHE.

Kasknprit 13 Bammx KaccoB OX0K Ha KyxHI0. Kitacc cymecTByeT 151 BBITIOJIHE-
HUST OJTHOI 0OSI3AHHOCTH, HO B HEM PEATTM3YETCSI MHOKECTBO METOJIOB. ITH METO/IbI
pa3aMyaoTes 1Mo pa3Mepy 1 CTETeHM JeTaIN3alln U BapbupyoTcs (0T OCHOBHBIX
METO/IOB, BHICTABJIAIONINX HATIOKA3 OCHOBHYIO O0SI3aHHOCTD KJIacca, 10 HeGObIIHX
CayKeGHBIX METOJIOB, TIPEIHA3HAYECHHBIX JIJIS NCTIOJIb30BAHMS TOJBKO BHYTPU KJIaC-
ca). HekoTopbie METO/BI TIPEICTABIISIIOT MEHIO JIJIsT BAIlero Kjacca U JOJIKHBI ObITh
OTKPBITBIMU, IPYTHUE 7K€ UMEIOT JeJI0 ¢ BHyTPeHHe! peanusanueil ocobenHocTei

" ABJIAIOTCA 3aKPBIThIMMU.
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OTKpbITbIEe MHTEpdencobl

MeTo/1b1, COCTABJISTIONIME OTKPBITHIN HHTEP(EIiC KIacca, MOXKHO HAa3BaTh BHEIITHUMM.,
OHu:

MOKa3bIBAIOT €TI0 TJIABHYI0 00513aHHOCTH;

OKUJIAIOT BBI30BA U3 APYTUX OOBEKTOB;

He U3MEeHSIOTCS HU C TOTO HU C CETO;

6e3011aCHbI /I IPYTUX OOBEKTOB, 3aBUCSIIMX OT HUX;

0O 0 0 0 O

THIATEJIbHO 3a/IOKYMEHTHUPOBAaHbI B TECTAX.

3akpbiTbie UHTEpdENChHI

Bce octanbHbie METO/IbI B KJIaCCe SIBJIAIOTCS YaCThIO 3aKpbITOro unrepdeiica. Onu:
0O 3aHMMAIOTCS peasn3alneil ocobeHHOCTel Kacca;

HE OKUIAIOT OTIPABIEHUS APYTHM OObEKTaM;

MOT'YT U3MEHSATBCS 110 KaKOi-Tn60 IpUYmHe;

B cJIydae€ 3aBUCMMOCTHU OT HUX HE IrapaHTUPYIOT HUKaKOI 6830H3.CHOCTI/I;

O 0O 0O O

MOTYT [Ja’Ke€ HE YIIOMHUHATbHCS B TECTaxX.

0O06s93aHHOCTU, 3aBUCMMOCTU U NHTEepdenchbl

I'maBa 2 6bla MOCBSIIIEHA CO3/[AHUIO KJIACCOB, MMEIOIUX EIMHCTBEHHYO 00sI13aH-
HOCTDb — €JIMHCTBEHHOE Ha3HayeHue. Korza kiacc mmeeT eIMHCTBEHHOE Ha3HAUEHNE,
TO POJI €T0 3aHATHI (€70 GoTee KOHKPETHDBIE 0OSI3AHHOCTH ) TIO3BOJISIET €MY COOTBET-
CTBOBATh ATOMY HazHaueHN10. MKy 3asIBJICHISIMI, KOTOPBIE MOTJIH JIeJIaThCST BAMU
HacueT 3TuX 6oJiee KOHKPETHBIX 0OSI3AHHOCTEN U OTKPBITHIX METO/IOB KJIACCa, CYIIle-
CTBYET YeTKOE COOTBETCTBHE. PazyMeeTcst, OTKPBITHIE METO/IBI TOJIKHBI YNTAThCS KakK
onucanue obsazanHocreit. OTKPHITHIN HHTEPdEiic npeacTasisier coboii 0bs3aTeb-
CTBO, SICHO BBIpasKaroliee 0OSI3aHHOCTH KJIacca.

B raBe 3 ToBOpPUIOCH 0 3aBUCUMOCTSIX. Ee OCHOBHBIM TIOCHIZIOM OBLTO TO, UTO
KJIACC JIOJIPKEH 3aBUCETD TOJBKO OT T€X KIACCOB, KOTOPbIE UBMEHSIOTCS TOPA3/I0 PeKe
ero camoro. Terepn, KOr/ia KaxK /bl KJIacc pas/iesieH Ha OTKPBITYIO ¥ 3aKPBITYIO YaCTH,
ujiest 3aBUCUMOCTH OT MEHee TTOIBEPTaeMbIX M3MEHEHUSIM 00BEKTOB MPUMEHNMA
U K METOJZIAM 8HYMPU KJIACCA.
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OTKPBITHIE YACTH KITACCA OTHOCATCS K CTAOMIBHBIM YaCTSIM, 8 3aKPBITHIC — K 13-
MeHsteMbIM. Kor/ia MeTO/IbI TOMEYAIOTCST KaK OTKPBITHIE WJIH 3aKPBIThIE, BBI COOOIA-
eTe TI0IL30BATENSIM BAIETo KTacca, OT KaKWX METOJI0B OHU MOTYT 6e30MmacHo 3a-
BHceTh. Korzia Balm KJIacchl UCIOIb3YIOT OTKPLITBIE METO/IbI JAPYTUX KJIACCOB, BB
BEPUTE B TO, YTO ITU METOIbI OYyT cTabmibHbiMU. Kor/ia Bol IPUHUMAETE PelieHne
ITOTIACTh B 3aBUCUMOCTD OT 3aKPBITBIX METO/IOB JIPYIUX KJIACCOB, BbI I0JKHBI OTAABaTh
cebe OTUeT, YTO TI0JIaraeTech Ha 3aBEIOMO HECTAOMIIbHBIE BEIIH, TIOBBIIIAST TEM CAMBIM
PHCK TI0/[BEPKEHHOCTH BO3/IEMCTBUIO OT/IAJIEHHOTO U He CBSI3aHHOTO C BAaIllUMU 32a-

JladaM1 U3MEHEHU .

NMounck oTKpbITOro uHTepdemnca

[Touck u onpejeieHe OTKPLITHIX HHTEPERCOB ABJIAETCS OIPEAEIEHHOIO POJA UC-
KyCCTBOM. ITO 3aj1aua MPOECKTUPOBAHUSA, TIOCKOJIBKY KaKMX-TM00 yCTOABIIUXCS HA
ceil cuer npasua HeT. CyIIECTBYET MHOKECTBO CIIOCO00B CO3aHMs «I0CTATOYHO
KaueCTBEHHDIX» UHTEP(ENCOB, a BOT U3AEPKKU OT «HEA0CTATOUHO KAUECTBEHHDIX>
uaTepERCOB TTOHAYATY MOTYT OBITh HE CTOJIb OYEBU/IHBIMU, 3aTPYAHSAS TEM CaMBIM
paboTy Haj omnOKaMu.

Llesbio NpPOEKTUPOBAHKS, KAK U BCEr/a, SABJISETCS MOLePKKA MAKCUMAIbHOM
Gyaymieilt rbKOCTH B COBOKYITHOCTH ¢ HAITMCAHMEM KOJIa, COOTBETCTBYIOINIETO CETO-
JHAITHAM TpeboBaHuaM. KadecTBeHHbIE OTKPBITHIE MHTEP(ENCH CHUKAIOT 3aTPaThl
Ha HelIpeABUAEHHbIE U3MEHEHNUS, 2 HEKA4eCTBEHHDIE 9T 3aTPAThl [OBBIIIAIOT.

B pannom paszesie BBOAATCS HOBOE MPUIIOKEHUE, HILTIOCTPUPYIONIEE P OMITH-
PUYECKHX IPABUJI, KACAIOIMXCSA MHTeP(ENCcOB, 1 HOBBII MHCTPYMEHT, IOMOTAIOIIUIA
B X UCCJICOBAHNN.

Mpumep NpUNOXEeHna: KoMnaHug,
3aHMMaIoOLLAACs BEeJIOTYPU3IMOM

Berpeuaiite FastFeet, Inc., komanuio, 3anumalonryiocd BenotrypusmoM. FastFeet
TpejiTaraeT BeJOMyTENeCTBHS KAK MO OOBIYHBIM, TAK U MO TOPHBIM MapIIPyTaM.
FastFeet Bezet nema mo 6ymasnoit cucteme. Ha manubiit MOMEHT Kakast-Tuho aBTo-
MaTU3alUs B KOMIIAHUH HOJHOCTBIO OTCYTCTBYET.

Kaxnoe myTemectBue, npeanaraemoe FastFeet, mpeamosaraeT ciegoBanue 1Mo
olpeie/IeHHOMY MapHIPYTy ¥ MOXKET OCYIIECTBIIATCS HECKOIbKO pa3 B TOJLy. Y Kak-
JIOTO IIyTENIeCTBUS CYHIECTBYIOT OrPAaHMYEHUs 110 KOJIUYEeCTBY YUACTHUKOB, TAKXKe
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TpebyeTcs onpepieSICHHOEe KOJUIECTBO COMPOBOKAAIONINK, BHICTYTAIONIUX €lIle
U B POJIN MEXAHUKOB.

Kaxaomy MapuipyTy IpucBOeH peHTHUHT B COOTBETCTBUM C HATPY3KaMM Ha JIbIXa-
TeJIbHBIN armapar yesoBeka. Y TOPHBIX BEJIOCUTIETHBIX MAPIIPYTOB NMeEeTCsI 10T10JI-
HUTEJIbHBIN PEUTHHT, OTPAKAIOIINN TEXHUIECKYIO CJIOKHOCTD, UTOOBI TIOHSITh, IO/
XOJUT JIM MyTEIIeCTBAE KIUEHTaM, Y HUX JOJIKHA OBITH OTpejieJeHHasT TPYIIa
3/10POBbS U CTEIIeHb MAaCTePCTBa YIIPABJICHUS TOPHBIM BEJIOCUIIE/IOM.

KitreHTBI MOTYT OpaTh BEJIOCHUIIEBI B aPEH/Y WJIU MOJIb30BAThCST CBOMMHU COO-
crBennbiMu. B FastFeet ecTb HeCKOJIbKO BeJIOCUIIE/I0B, BbIIABAEMbIX B aPEH/LY, TaK-
JKe KOMITAHST PAcToiaraeT o61iM GoHIOM (¢ MECTHBIMU MarasnHaMU BETOCHUTIEIOB)
apEHIYEMBIX BETOCUTIENIOB. APEH/IyeMble BEJIOCHUTIEBI OBIBAIOT PA3HBIX Pa3MepOB
U TIOJIXOZAT JIO0 J17Ist OOBIYHBIX, TUOO JIJIs1 TOPHBIX Ty TETIIECTBHUIL.

Pacemorpum creyiotiee ipoctoe TpeboBanme, KOTOPOe YyTh Mo3xke OyIeT Ha-
3BAHO NOIb30BAMENCKUM CUEHAPUEM: KITUEHT, YTOOBI BHIOPATH My TEIIECTBUE, XOUET
MIOCMOTPETD CIIUCOK MAPIIPYTOB COOTBETCTBYIONIETO YPOBHS CJI0KHOCTH HA KOHKPET-
HYIO JIaTy U C JIOCTYITHBIMU apeH/IHBIMI BEJIOCUTIe/ITaMU.

dopmupoBaHne HamepeHusa

HaunHath co3anue Kojia JIJisi COBEPIIIEHHO HOBOTO TIPIJIOKEHUST HEMHOTO GOSI3HO.
Kor/a nomnoJtHsieTest yske CyIecTByolast 6asa HCXOIHOTO KO/Ia, PACIITUPSIETCST CYIIe-
CTBYIONINI MTPOEKT. A B HAIlleM cJjiydae Hy>KHO C HYJISI IPUHSTDH pelieHne, KOTOpoe
HaBCeT/Ia ONPEIEJIUT CTPYKTYPY TpuiokeHust. Ceifyac BbI 3aKJIaZbiBacTe OCHOBY
[IPOEKTA, KOTOPBIH 1M03sKe GyIeT PaCIIupEH.

Bol 3Haete, 4TO He JOJDKHDBL Cpa3dy sKe IPUCTYIIATh K HAIlMCAHUIO Koja. Bbl Mosxke-
Te PYKOBOJICTBOBATHCS YOEKIEHUEM, UTO CIIE/IYET PUCTYTIATh K HATHCAHUIO TECTOB,
HO OT 3TOTO YOEKICHNSI HUUYTh He Jierde. Y MHOTHX HEOITBITHBIX TPOEKTHPOBIIINKOB
BO3BHUKAIOT CEPbE3HbIE TPYIHOCTHU C PEIIEHUEM, KAKUM JIOJIKEH ObITh CAMBIH EpPBbIii
tect. Hanucanue Takoro tecta TpedyeT HaJTudust 3aMbICJIa, KACAIOIIETOCS ITPeIMeTa
TECTUPOBaHU, TO €CTb TOT'O, YETO €1le MOKET U HE 6bITb B BallleM PaCITOpSAKEHUN.

HepBOKJIaCCHbIM TECTUPOBHIMKaM JIETKO HadaTb IMUCAaTb TECTbI 6J1aro/:[ap$1 nx
6orartomy ombity. Ha [aHHOW cTaiy Y HUX YK€ BBICTPOEHA MBICJEHHAS CXeMa BO3-
MOKHOCTEH HTOr0O MPUJIOKEHHS 110 YacTh 0OBEKTOB U MX B3aumojeiicteus. Ouu
He [TPUBS3aHbI K KAKOMY-JTH00 KOHKPETHOMY 3aMBICJIY 1 IIAHUPYIOT UCTIOJb30BAHUE
TECTOB JIJIST KCCJICIOBAHMSI aTbTEPHATUB, HO Y HUX HACTOJBKO OOITMPHBIEC TIO3HAHMUSI
B 06JIaCTH TPOEKTUPOBAHUSL, YTO yKe ¢(hOPMUPOBATIOCH HAMEPEHIE OTHOCUTEIBHO
puItoskenus. VIMeHHo 9To HaMepeHue U I03BOJIAeT UM OIIpe/lesINTh XapaKTep I1epBo-
IO TecTa.
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Oco3HAHHO WJIN TTOJICO3HATENHHO, HO BBI y3Ke COPMUPOBAIIH PSIL COOCTBEHHBIX
HamepeHuil. Briosine BO3MOXKHO, YTO OIMCAaHKE XapaKTepa JAeaTeJIbHOCTH KOMITAHUN
FastFeet moMorsio onpeesuTbess OTHOCUTENbHO TIOTEHITMAIbHBIX KJIACCOB JAHHOTO
npusioskeHuss. Bo3aMoKHO, BBI yiKe JKIeTe Takue KIacchl, Kak Customer (KJIUEHT), Trip
(myTemectBue), Route (MapuipyT), Bike (Besiocutie/) M Mechanic (MeXaHUK).

Wpnes cozmanmst aTUX KJIACCOB IIPUIILJIA B TOJOBY, TIOTOMY YTO OHU ITPEICTABIISIOT
co00Tl CYTECTBUTETBHBIE B TPUIOKEHUH, NMEIOIEM KAk danHbie, TAK U nosedenue.
Hasosure ux o6sexmamu npedmemnoi obaacmu. VIX 09eBUIHOCTD 00YCIOBIEHA TTO-
CTOSTHHBIM TIPUCYTCTBHEM, OHI 0003HAYAIOT KPYITHbIE, BITOJIHE OLYTUMbIE B PEabHOM
MUpe BeIH, KOTOPble B KOHEYHOM MTOTe TIPEBPAIIAIOTCS B TTPE/ICTABIEHUS B Balei
6a3e JAHHBIX.

OG6BEKTBI TIPEIMETHOI 06IACTH JIETKO MO/UIAIOTCSt 0OHAPYKEHHIO, HO OHU HE SIBJISI-
I0TCS IIEHTPOM IIPOEKTHPOBAHU BAIIEro MIPUIOKEHU. ITO JOBYIIKA /711 OIPOMET-
YMBBIX Jofieit. Eciin 3anukanBaThest Ha 00beKTax Mpe/IMeTHON 061acTH, BOSHUKHET
JKeJTaHue 3a/[aTh UM onpesiesieHHoe noseierre. ONbITHbIE IIPOEKTUPOBIINKN 3ame-
yaiom oOBEKTHI TIPEIMETHON 00JIaCTH, HE KOHIIEHTPUPYSICh HAa HUX, UX BHUMAHUE
COCPE/IOTAYMBAETCS HE HA HUX, & Ha COODIIEHUSIX, KOTOPbIE TIPOXO/ISAT MEKILY HUMU.
ITH COOOIIEHUST SIBJISIOTCS] OPUEHTHPAMI, BELYIIIUME K OTKPBITUIO IPYTUX OOBEKTOB,
KOTOPBbIE TAKIKE HEOOXOANMBI, HO IMEIOT TOPA3/I0 MEHBIINYIO CTEIIEHb OUEBHTHOCTH.

[Tepen Tem Kak TPUCTYNIUTH K HAIMMCAHUIO KOJIa, CjeyeT chopMUpoBaTh HaMe-
PEHUsT B OTHOIIEHUH 0OBEKTOB % COOOIIEHN, HEOOXOANMBIX JIJISI YAOBIECTBOPEHMUSI
JAHHOTO TI0JIb30BATE/LCKOTO ClieHapUst. BbLIo OBl HETLJIOX0 UMETh TIPOCTO U HE0-
POTOTH ¢Ocob CBSI3M TSI UCCAEOBAHMS KOHCTPYKIIUH, He TPEOYIOMNi OT Bac Ha-
nucanug kozia. K cuacTplo, HaIMCh YMHBIE JIIoAu, TpuayMasiine a(pdekTuBHbLI
MeXaHU3M, UMEHHO /I 9TOTO U IPeJiHa3HAuYCHHBI.

Aunarpammbl nocnenoBaTtesibHOCTU

[l 5KCIepuMenToB ¢ 00beKTaMi U COOOIIEHUAMU CYIIECTBYET BEIMKOIEIIHBII
JeIIeBbI c110c00: duazpammot NOCLEO08AMELLHOCTIU.

JluarpamMmmbl 11OCJIE10BATENBHOCTH OTIPEENSIOTCS B YHU(DUITUPOBAHHOM SI3bIKE
mozenuposanust — Unified Modeling Language (UML), 1 5T0 TOJIBKO OJTHA U3 MHO-
JKecTBa guarpamm, nojaepkuaeMbix UML. O6pasiibl HEKOTOPBIX JHATPAMM T10-
Ka3aHbl Ha PUC. 4.2.

Ecom Bam mipuxozmiiock paborats ¢ UML, To BbI yiKe 3HaeTe IeHY AuarpaMMaM
nocyeoBaTesbHOCTH. A eciim UML Bam Hesnakom u rpadmka Bac myraeT, HIUero
CTPAIIHOrO0. DTa KHUTA He IIPEBPATUTCS B PyKoBoACTBO 110 UML. YiporenHast, ruGkast
KOHCTPYKIIUS He TpeOyeT CO3AAHUS 1 COIPOBOKICHNS /10 Ky4r BCIIOMOTaTeIbHbIX



98 Maga 4. Co3paHune rubknx nHTepdeincos

cpencets. Ho cosmaremt UML oderb XOPOITO TIPOAYMATH CIIOCOOBI CBS3U ¢ 0GBEKTHO-
OPUEHTHUPOBAHHBIM IIPOEKTUPOBAHUEM, U BB MOKETE BOCIIOJIB30BATHCS IJIOJAMU UX
tpyaa. CymectByior UM L-uarpaMMbl, peIocTaBISIoONINE TPEBOCXOIHBIE TIPOMEKY -
TOYHBIE CMIOCOOBI U3YYCHUST U U3JIOKEHUST TIPOCKTHPOBOYHBIX BO3MOKHOCTEH. Boc-
MOJIB3YITECh UM, [JIsI 9TOTO BaM He TTI0TPeOyeTcst 3aHOBO U300peTaTh KOJIECO.

Puc. 4.2. O6pa3upl UML-grnarpamm

PabotaTh ¢ quarpaMMaMy IOCJAE40BATEIbHOCTH 04elb yA00H0. OHM IOMOraioT
IIPOBOJUTE SKCIEPUMEHTHI C PA3JIMYHBIME PACCTAHOBKAMI OOBEKTOB U CXEMAMU IIEPe-
naun coobuieHnil. OHM BHOCAT SICHOCTD B BALIM PasMbIIIEHUS U IPEAOCTABIISIOT
BCIIOMOTATEIbHOE CPEICTRO JIJIs COTPYAHUYECTBA U CBSI3U C IPYTHME Pa3paboTInKaMHU.
VIX Hy>KHO BOCTIPUHUMATD KaK JIETKHIT c11ocoO (hopMUPOBaHUS HaMepeHuit 00 opranu-
3alMu B3auMoJieiicTBus. Pucyiite Mx Ha KJIacCHOM JJOCKe, BHOCHTE 110 Mepe HaZloOHOCTH
M3MEHEeHUs ¥ CTUPAIATE ITOCJIe TOTO, KAaK OHU ChITPAIOT OTBEJEHHYIO UM POJIb.

Ha puc. 4.3 npescrasiiena mpocras uarpaMmma mocjeosaresbuoctu. Ha aToi
ararpaMMe oToOpaskeHa IMOIbITKA peau3alii PacCCMOTPEHHOTO BbIIIe MOJIhb30Ba-
TEJNbCKOro cueHapys. Ha neil mokasaHbl KJIMEHT 110 UMeHU Moe, 0003HaYeHHbII KaKk
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Customer, 11 KJracc Trip, rjie Moe OTIIPaBJISIET B aipec Trip cOOOIIEH e O MOAXOSIINX
eMy IIyTellecTBUAX suitable_trips 1 mosy4aer OTBeET.

Customer-o6bekT Moe Knacc Trip

suitable_trips (on_date,
of_difficulty, need_bike)

R N

Customer-o6bekT Moe Knacc Trip

Puc. 4.3. lNpocTasa guarpaMmma nocnenoBaTesbHOCTH

Ha puc. 4.3 nmokasanel Be OCHOBHBIE YACTU AUATPAMMSI II0C/IEL0BATEIbHOCTL.
Kak Buure, Ha HUX 0TOOPAKEHbI 006€KMblL U CO00ULeHUsL, KOTOPBIMU OHU 0OMEHUBA-
orcs. B careyroniem aGsaiie OIMchIBaeTCS 4aCTh 9TOM MarpaMMbl, HO CJIEYET YUeCTh,
yro UML-niosiunust 3a oTeryrieHus ot ouInajbHOTO CTUJIS Bac He apectyeT. Jle-
JIAiiTe TO, YTO CUUTAETE TIOJIE3HBIM.

Ha npuseieHHOI B KauecTBe IpUMepa AuarpaMMe KaxIblii 00bEKT IIpeAcTaBIeH
ABYM:I OJHAKOBO HAa3BAHHBIME OJIOKAMI, PACIIOIOKEHHBIMU OAMH IO/ APYIUM K CO-
e/IMHEHHBIMU OIHON BEPTUKAILHON inHKeil. B Hux cogepskarcst aa oobekra Customer
Moe u kJiacc Trip. Coo0lieHrs: OTMEYEHbI TOPU3OHTAIbHBIMY JUHUAMU. Korma or-
IPABJAETCS COOOIIEHNE, IMHUA CHAOKAETCS HAAIICHIO ¢ UMeHeM coobienus. JInnum
CoO00IEeHNIT HAUMHAIOTCS WJIM 3aKAaHYMBAIOTCS CTPEJIKON. DTa CcTpeiKa HalpaBjeHa
B cTOpOHY HoJryuateis. Korga o6bekT 3aHsaT 06paboTKOM IOIy4eHHOro co00IeHus,
OH aKTUBEH, M €r0 BePTUKAJIbHAS JUHUS PACLIMPAETCS 10 BEPTUKAIBHOIO MIPIMO-
YTOJIbHUKA.

B amarpaMme TakiKe COAEpKHUTCS eANHCTBEHHOE cooblieHre suitable_trips,
oTmpaBJeHHOe Moe B aapec Kjaacca Trip. Mcxoms U3 9TOTO JaHHAs AuarpamMma
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HOCJIEI0BATENBHOCTH JOJIKHA YNTAThCS CJAEAYIONINM 00pa3oM: HEKHI KJIMEHT B JIMIe
Customer-00beKTa ¢ YCJIOBHBIM MMEHeM Moe OTIIPABJSIET COOOIEHNE 00 YCIOBUIX
MO/IXO/ISANIUX eMY TTyTellecTBUI suitable_trips kiaccy Trip (TyTemiecTBus ), KO-
TOPBII AKTUBU3UPYETCS 111 00pabOTKU COOOLIEHNS 1 BO3BPAIIAET OTBET.

JluarpaMma moCJIe[0BaTEIbHOCTHU SIBJISIETCS] BEChbMA OJTM3KUM 1 OyKBaJIbHBIM
MIEPEBOJIOM TOJTh30BATENBCKOTO ciieHapus. VIMeHa cylecTBUTebHbIE B TTOJTH30BA-
TEJBCKOM CIIEHAPUU CTAHOBSTCS OOBEKTAMU B IHATPAMME TIOCJIEI0BATEIBHOCTH,
a JIeficTBIE B [I0JIb30BATEIbCKOM CLIEHApHH IIpeBpaliaercs B coodiierne. CoobIeHn o
TpebytoTcst Tpu napaMerpa: on_date (B HazHaueHHYIO faty), of_difficulty (c yka-
3aHHOMU CTEINEHbIO CITOKHOCTH ) U need_bike (HysKeH BeJIOCHUTIEN).

XO0T4 119 UTIOCTPAIUN YacTel AuarpaMMbl MTOCJIeI0BATEIbHOCTY 3TOT IIPUMEDP
MOYKHO CYUTATh BIIOJIHE MOAXOIAIINM, Mpe/IosaraeMas UM KOHCTPYKIUS TOJIKHA
3aCTaBUTh Bac MOAyMaTh. B narpaMmme nocseioBaTesIbHOCTH Moe 0K1/IaeT, YTo Kace
Trip HOABIIIET /I HETO oAXosmIIee myTenrectue. Kasamoch Gbl, HOHATHO, 4TO Trip
JOJIKEH HeCTH 00sI3aHHOCTD 110 110A60PY IIyTEIIECTBIII Ha YKasaHHYIO JaTy U C CO-
OTBETCTBYIOIIMM YPOBHEM CJIOKHOCTH, HO Moe MOJKET TaksKe TIOHA[00UTHCST BEJIOCH-
e/l U OH, KOHEYHO Ke, OKUAET, 4TO Trip TakKe CIIPaBUTCS U C 3TOH 3a/1a4eil.

PucoBanue 5TOI AMarpaMMbl IIOCI€L0BATENbHOCTH IIOKA3BIBAET COODIIEHNE,
nepegaBaeMoe MeEXIY Customer-o6beKTOM Moe U KJIacCOM Trip, u npejJiaraeT BaMm
3a/1aTh BONPOC «J[0JIKHO Ji BXOAUTH B 00513aHHOCTHU Trip BBISICHEHIE HAJIMYHSI CO-
OTBETCTBYIOIIETO BEJOCUTIENA I KAKAOTO TOAXO/AIIEro MyTelecTBUS ?»> UIn
B Gosee 0011eit popme: «J[oJKeH JIi 3TOT TI0JIydYaTesib HeCTH 00SI3aHHOCTD JaBaTh
OTBET Ha 3TO COOOIIEHIE? >

B aTom 1 3aksmovaeTcs eHHOCTD iMarpaMM TocseioBaresabHocTi. OHM B SIBHOM
hopMe yTOUHSIOT COOOIIEHM s, TIepelaBacMble MY 00bEeKTaMU, a TIOCKOJIbKY 00b-
€KThI JIOJKHBI CBSA3BIBATHCS JAPYT C IPYTOM, UCTIOTb3YsT OTKPBIThIe WHTEP(hENCHI,
JliarpaMMBbl [TOCJIeI0BATEIbHOCTHU SABJISAIOTCS CPEJCTBAMU ITPOBE/IEHUS DKCIIEPUMEH-
TOB ¥ B KOHEYHOM UTOT€ OTPEJIeIEHUS TAKUX MHTEP(ENCOB.

O6paruTe TakKe BHUMaHKe, YTO Telepb, KOra Bbl HAPUCOBAJIM AUATPAMMY I10-
CIIeI0BATEIBHOCTH, Pa3TOBOP BOKPYT KOHCTPYKLUHU IPUOOpes 0OpaTHOe HalpaBJIe-
uue. [Ipexze B KOHCTPYKIIUM aKIEHT JieJiajicsl Ha KJIACChl U Ha TO, KOTO M YTO OHU
3HaIOT. I TyT BHE3aITHO Pa3roBOP U3MEHWJ HAIIPABJIEHHOCTD, U Tellepb OH BeJeTcs
BOKPYT coo01enuii. BMecto pelnenuii HacyeT KJaccoB ¢ HOCIEAYIOUMM BbisBI€H!-
eM uX 00A3aHHOCTel Terephb pelieHns IPUHUMAIOTCS B OTHOLIEHUU COOOIIeHMIt
C TIOCTIEIYIOIINM OTIpe/ie/iIeHNeM, KyJia UX OTIPaBJISATh.

ITOT Tepexo/i OT KOHCTPYKITMU HA OCHOBE KJIACCOB K KOHCTPYKIIMN HAa OCHOBE
coO0IIIeHIIT — TIOBOPOTHAs TOYKA B Balllell Kapbepe IPOEKTUPOBINNKa. Pelenue 3a-
JIayll Ha OCHOBE COOOIIEHMIT TI03BOJIUT co3aBaTh Oojiee THOKUE TIPUIIOKEHUS 110
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CpPaBHEHUIO C BAPMAHTOM Ha OCHOBE KJaccoB. CMeHa 0CHOBOIOJIATAIONIEero BOIpoca
MIPOEKTUPOBAHUS € METO/Ia <51 3HAI0, YTO MHE HY KEH 3TOT KJIACC, HO YTO OH JIOJIKEH
JieJIaTh?» Ha MeTo/ « MHe Hy KHO OTIIPaBUTh 9TO COOOIIEHNE, HO KTO JOJIKEeH Ha HEro
OTBETUTB?» SIBJISIETCS IEPBBIM 1IATOM B 3TOM HAIlPaBJIEHUH.

Co0011EeHNs OTIIPABIISIOTCS He IOTOMY, YTO €CTh 0OBEKTHI, 8 00BEKTHI UMEIOTC,
[IOTOMY YTO OTIIPABJIAIOTCS COOOIEHMS.

C TOYKH 3PEHUST OTIIPABKH COOOIIEHMSI JIJis1 Customer OBLITO Obl BIIOJHE Pa3yMHO
oTHPaBUTL coobIeHre suitable_trips. [Ipo6Giema He B TOM, 4TO Customer I0OJEKEH
€r0 OTIIPABJIATD, @ B TOM, UTO Trip He JOJIKEH €ro 110J1y4aTh.

Tenepsb, Korza Bbl HACTPOEHBI Ha coobIeHre suitable_trips, MecTo, Ky/a ero
OTIPABJISITh, OTCYTCTBYET, II03TOMY HYKHO MOA00paTh aJbTepHATHBHbIE BADUAHTBI.
C npuMeHeHUEM [uarpaMM ITI0CJIE0BATENbHOCTEN MCCIeI0BAHNE BO3MOKHOCTEN
CYUIECTBEHHO YIIPOLIAETCS.

Ecau knace Trip He 0JKeH BBIACHATD BOIIPOC HATTUYUS BEJOCUTIC/IOB JIJIs Ty Te-
IIECTBUSI, BO3MOKHO, 3TUM JIOJIKEH 3aHAThCS Kyacce Bicycle (Benocurien). Kiaccy
Trip MOKeT ObITb BMEHEHO B 0043aHHOCTI OTBEUATh Ha COOOIICHHE O IIOAXOLAIINI
IIyTELIeCTBUAX (suitable_t rips),aknaccy Bicycle — 0 HOAXOAAIINX BEJIOCUTIENAX
(suitable_bicycle). Kinenr 1o numMenu Moe MOKET TIOJIyYUTh HYKHBIN €My OTBET,
ecu Oyzet obmathbest ¢ oboumu Kiaccamu. COOTBETCTBYOMIAS AMarpaMMa IOCIe0-
BaTeJIbHOCTHU IIPUHUMAET BU/JI, TOKA3aHHBIN Ha puC. 4.4.

Customer-o6bekT Moe Knacc Trip Knacc Trip

suitable_trips (on_date,
of_difficulty)

A 4

>
<
1

[na kaxporo Hal?lp,eHHoroj

nytewecTeuns

| suitable_bicycle (trip_date,
' route_type)

A 4

AT

Customer-o6bekT Moe Knacc Trip Knacc Trip

Puc. 4.4. Moe o6uwaeTcs ¢ Trip n Bicycle
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PaceMoTpuM fiuist KaskI0l U3 9TUX JiMarpaMM, O YeM JIOJEKEH 3HATh OGBEKT KJIH-
eHTa Moe.
Ha puc. 4.3 on 3naert, uTo:

O eMy Hy’KeH CIIMCOK ITyTellleCTBUl;

O cymecTByeT 00HEKT, pean3yionuii coodiienre suitable_trips.
Ha puc. 4.4 on 3naert, uto:

O emy Hy’>KeH CIIUCOK IIyTellecTBUI;

O cymecTByeT 06BEKT, PeaTu3yoInil coobiieHre suitable_trips;

QO wyacTh moa060pa MOAXOASIIEr0 COOOIIEHNsT 0O3HAYAET MOAOOP OAXOMISIIETO BEJIO-
CUTIENA,;

O CYUIECTBYET ellle OMH 00BEKT, peaJusyoluii coolbiieHne suitable_bicycle.

PucyHoK 4.4 6oJiee coBeplleHeH B OAHUX 00JIaCTsX, HO HE B COCTOSHUHU CIIPABUTh-
cs ¢ ApyruMu obJ1acTsiMu. B 9Toi KOHCTPYKIIMHU 13 Trip yAAIsSOTCs HECBONHCTBEHHBIE
eMy 00sI3aHHOCTH, HO, K COKaJICHUIO, OHU MTPOCTO MIEPEKIaIbIBAIOTCS Ha Customer.,

ITpobiema, okazaHHast Ha PUC. 4.4, 3aKJIF0YAETCS B TOM, YTO KJIMEHT Moe He TOJIb-
KO 3HaeT, 4TO eMy HY;KHO, OH TaK:Ke 3HAET, KaK JAPYyrre 00bEeKThI J0JIKHBI COTPYIHHU-
YaTh JJIs IPeoCTaBIeHrst HeoOxoaumoii emy nHdopmanuu. Kiace Customer craHo-
BUTCSI BJIQJIEJTBIIEM COOTBETCTBYIOMINX MPABUJI TPUJIOKEHMS, C TIOMOIIBIO KOTOPBIX
OTIEHUBAETCS TTPUTOIHOCTD Ty TEIIeCTBUA.

Koria Moe 3HaeT, kKak IpUHSTH PellleHue O TPUTOIHOCTH Ty TEIeCTBUSI, OH yrKe He 3a-
Ka3bIBaeT TIOBeJIeHMEe Yepe3 MEHIO, a UJIeT Ha KyXHIO U TOTOBUT exy. Kiacc Customer
npucBanBaer cebe Ubi-TO 00S3AaHHOCTH U [IPUBA3bIBAET ceOsl K peain3aiii, KoTopast
MO’KET U3MEHUTHCSI.

Hy>XHO He roBOpuTb «KakK», a CripawinBaThb «4TO»

Paznuiia MexIy cOOOIEHUEM € BOITPOCOM O TOM, UTO HY;KHO OTIIPABUTEJIIO, U CO-
o01IeHIeM, TOBOPSIIIUM TOJIyYaTelto, Kak ce0s BECTH, MOJKET TIOKA3aThCsT He3HAUH-
TeJbHOMH, HO OHA MMeeT BecbMa CyllecTBeHHble 1ocaeacTBus. [lonnmanne aToii
Pa3HMUIIBI ABJISETCS KJIIOUEBON YacTbIO CO3/[aHMS TIOBTOPHO MCIOJIb3YEMbIX KJIACCOB
€ XOPOIIO MTPOJYMaHHBIMY BHENTHUMHU UHTepdeiicamu.

Y r006bI TPOUJLTIOCTPUPOBATE BAKHOCTD COTIOCTABJIEHISI BOTIPOCOB <UMO» U <KAK>,
CJIeflyeT BOCTIOIb30BAThCsI Ooree TIoApOOHbIM TipuMepoM. OTII0KUM HEHAI0JITO BO-
MIPOCHI TPOEKTUPOBAHNUS 110 JINHUW <«KAUEHM — Nymeulecmeues, K HUM MbI BCKOpe
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BepHemcs. [lepekmiounM BHUMaHVE Ha HOBBII TPUMED, B KOTOPOM OYayT (hurypu-
POBaThb IIyTENIECTBUA, BEJIOCUIIEIbI 1 MEXaHUKH.

Ha puc. 4.5 myTeriecTBre TOTOBO K CTAPTY, M HY5KHO YOEIUTHCSI, 4TO BCE BEJIOCH-
e/Ibl B XOPOIeM cOCTOSTHUE. [10/1b30BaTeIbCKUI CIIeHAPUIT IS 3TOH 06SA3aHHOCTH
TaKOB: I-ITO6I:I HadaThb IIyTemecrsue, Haao y6e]_II/ITbCH, YTO BeJOCHUIIebl, KOTOPbIE
GYIyT UCTIOIB30BATHCST, MEXaHMYECKH UCTIPaBHBL. Kitaccy Trip #ysicHo B TOUHOCTH
3HATh, KaK MOATOTOBUTB BEJIOCHIIE] K Ty TEIIECTBUIO, U OH JIOJKEH TIOTIPOCUTH KITACC

Mechanic BBIIIOJIHUTD KAXKI0€ U3 9TUX TeHCTBUI:

Knacc Knacc
Trip Mechanic

1

1

MeTon |
bicycles ::4_—|

1

1

1

1

1

1

i

[ns kaxagoro |
Besocunena i
1

1

1

1

1 clean_bicycle(bike)

: >

D T
i pump_tires(bike) 0
I -
llube_chain(bike) I
A 0
i check_brakes(bike) . |
I, T

Knacc Knacc
Trip Mechanic

Puc. 4.5. Knacc Trip roBopuT knaccy Mechanic, kak noarotoBuTb Kaxabli Benocunen

Ha puc. 4.5:
O oTKpbITHIN uHTEPdElic 1Jisd Trip BKIIOUaeT MeTol bicycles;

O oTKPBITHI uHTEPDElic s Mechanic BkIO4aeT MeTo bl clean_bicycle (1o-
MBITh BeJIOCHUTIEN ), pump_tires (HakayaTh MIWHBI), lube_chain (cmazaThb 11e1b)

u check_brakes (1poBepuTh TOPMO3a);
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Q oXumaercd, 4yTo Kjaacc Trip 6y,z[eT moJjiaraTbCia Ha O6’I)€KT, c10COOHBII OTBEYaTh

Ha coobmenns clean_bicycle, pump_tires, lube_chain u check_brakes.

B ganHoi KOHCTPYKIMHU KJ1ace Trip OCBEIOMJIEH O MHOIHMX HOAPOOHOCTSIX TOTO, UTO
nesnaet Kiacc Mechanic. [TockosibKy Trip cOEepKUT 9TU 3HAHUSA U UCTIONIb3YeT UX TS
HallpaBJIeHus Kaaccy Mechanic, To Trip JOJIKEH U3MEHUTHCH, ecid Mechanic n106aB-
JiZeT HOBbIe TIPOTIe/LyPhI TI0 TTOATOTOBKE Besocutiena. Hammpumep, ecim B kiracce Me-
chanic B KauecTBe TMOATOTOBKK K paboTe MeTo/a Trip peannusyeTcss MeTO/ ISt TPO-
BEPKU BEJIOAIITEYKH, Trip J0JKeH M3MEHUTHCST, YTOObI BHI3BATH TOT HOBBINA METO/L.

Ha puc. 4.6 nokasan ajibTepHATUBHBIN BapUaHT, T7Ie Trip TpocuT Mechanic 1moz-
TOTOBUTD KayK/Iblii Bicycle, OCTaBJIsISA HO}IpO6HOCTI/I peaymsanuu B BeJleHnn Mechanic.

Ha puc. 4.6:

O B OTKPBITEIN UHTEPdEIC i Trip BKIIOUAETCS METO bicycles;
O B OTKPBITHIN HHTEPdEIC /1711 Mechanic BKIIOUaeTcss MeTO/l prepare_bicycle;

QO OoXMIAETCsI, YTO Kjrace Trip OyzeT moJaratbest Ha 00BEKT, CIIOCOOHBII 0OTBEYATh

Ha coobmenus prepare_bicycle.

Knacc Knacc
Trip Mechanic

MeTop,
bicycles :‘

[na kaxaoro j

Besiocunena

prepare_bicycle(bike)

clean_bicycle(bike) :|

Knacc Knacc
Trip Mechanic

Puc. 4.6. Trip npocut Mechanic noarotoBuTb kaxapli Bicycle
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Teneps kiacce Trip HepesIoKUII CYILeCTBEHHbII [lepederb 00sI3aHHOCTEN Ha KJ1ace
Mechanic. Trip 3HAET, 9YTO eMY HYKHO, 4TOODBI GBI MOATOTOBIEH KaKIbIH BETOCUTIEN,
U OH JIOBEPSIET BBITIOJIHEHUE HTOM 3a/1aun Kyiaccy Mechanic. [TockosbKy oTBeTCTBEH-
HOCTb 3a 3HaHKe «KaK» Oblila BO3JI0KeHa Ha Mechanic, kKiace Trip Beerga Oyer BecTu
cebst TIpaBUIIbHO, Kakue Obl YCOBEPIIEHCTBOBAHMUS Kiacca Mechanic HU CIydasuch
C HUM B Oy/IyIiem.

Korpa pasroBop mesxay Trip u Mechanic meperiest ¢ «kak» Ha «umo», OJIUH U3
COIYTCTBYIOMUX 3(h(HEKTOB BHIPA3UIICS B TOM, YTO pa3Mep BHEIIHEro uHTepdeiica
KJsiacca Mechanic pesko ymenbiiuics. Ha puc. 4.5 Mechanic OTKpBIBaeT JOCTYI KO
MHOTUM METOJIaM, a Ha PUC. 4.6 eT0 OTKPBITHIN MHTEPGENC COCTOUT U3 OJTHOTO METO-
1a o uMeHu prepare_bicycle. ITockosbKy Mechanic oberaer, 4To €ro OTKPBITHIIL
unrepdeiic Oyuer crabuieH 1 HeM3MeHeH, HaJndre HeOOIBIIOTO OTKPHITOTO HHTEP-
(beiica oznavaer, uTo JpyTHE TEMEPH 3ABUCST OT MAJIOTO KOJIMYECTBA METO/IOB. JTO
CHIKAeT BEPOSITHOCTH TOTO, UYTO OHAKIBI OTKPBITHIN MHTepdetic Kaacca Mechanic
U3MEHUTCSI, HAPYLIMB ero o0elanns 1 3aCTaBUB BHECTH M3MEHEHMS] BO MHOTHUE J[PY-
THe KJIacChl.

ITO UBMEHEHHE CXeMbI COOOIIEHUN SBJSIETCS CYIECTBEHHBIM YIyUIIeHIEM
C TOYKU 3PEHUST BOBMOKHOCTHU COIPOBOXKEHNS KOJIa, HO KJIacc Trip Mo-npexHeMy
3HaeT MHOroe o Kjacce Mechanic. Koz craner ru6Gue u jierde B COIPOBOKIEHNN,
eCJIn Kj1ace Trip CMOJKET BBITOJHUTH CBOU 3a1a4M IIPH €elile MeHbIleM 00beMe 3Ha-

)

HHWU.

NMonck KOHTEKCTa He3aBUCUMOCTHU

To, uto Trip 3HaeT O APYTUX OOBEKTAX, COCTABJISIET €10 KOHMEKCM. ITO HYKHO TIPe/l-
CTaBJIATh TaKUM 00pas3oM: y Trip ecmb eIUHCTBEHHAS 00SI3aHHOCTD, HO 9TOT KJIAcC
oscudaem xourekct. Ha puc. 4.6 kiace Trip BosJjaraet CBOM HaJleK/Ibl Ha OOBEKT THIIA
Mechanic, criocoOHbII OTBETUTD Ha coollieHue prepare_bicycle.

KonTekcer saBistercs BepxHeil 0feK10il, KOTOpyIo Trip HOCUT MOBCIOLY; J11060€e
UCIIOJIb30BaHue Trip, OY/b TO TECTUPOBAHUE WK YTO-AUO0 HHOE, TpedyeT, uTOObI
6b11 00pa3oBaH €ro KOHTEKCT. IT0ATOTOBKA Iy TEIIeCTRIS, TIPEACTABIISIEMOTO KJIACCOM
Trip, 6cezda TpebyeT NOATOTOBKYU BEJIOCUIIENOB U IIPOUCXOAUT TAKUM 00Pa3oM, 4TO
Trip 6cezda oTnpaBisieT Kiaaccy Mechanic coobuienue prepare_bicycle. Bol He Mo-
JKETe UCII0JIb30BaTh Trip re-mmbo elle, eciu He PeA0CTaBUTe 0ObEKT, OX0KUIL Ha

00BbeKT Kiacca Mechanic, KOTOPBIN OTBETUT HA 3TO coobienue.
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OskuaeMblit 06HEKTOM KOHTEKCT HATPSIMYIO BJIUSIET HA CTETICHb TPYAHOCTH €r0
MOBTOPHOTO MCIT0/b30BaHusA. OOBEKThI, IMEOIINE TPOCTON KOHTEKCT, MPOIIe IPH-
MEHATH U Jlerye TeCTUPOBaTh, U Y HUX BeCbMa CKPOMHDIE OKUJIaHUA, CBA3aHHbIE
c okpyskenneM. OGBEKTBI CO CIOKHBIM KOHTEKCTOM TPY/IHO UCTIOJIH30BATH U HEJIET-
KO TECTUPOBAT, U JIJIs TIOJIyYEeHHUsS OT HUX KaKOH-HUGY b TT0JIb3bI TPEOYIOTCS CITOK-
Hble HaCcTpoliKu. Jlyutie Bcero 6b110 Obl, UTOOBI 0GBEKT BOOOIIIE HE 3aBUCEJ OT CBOE-
ro KoutekcTa. O6GBEKT, CIOCOOHBII COTPYAHUYATD C APYTUMU OOBEKTAMHU, He 3HAS,
KTO OHHU TaKWe WU YTO OHU [eJIaI0T, MOYKET IIOBTOPHO MCIIOJIb30BATHCS HOBBIMU
U TIOPO#T CaMBIMK HEOXKUIAHHBIME CITOCOOAMIL.

Bam yske M3BecTHA TEXHOJIOTHS COTPYAHUYECTBA C APYTUMHU (€3 3HAHUS O TOM,
KTO OHU TaKHe, — 9TO BHEAPEHIE 3aBUCUMOCTH. Ternepb y Trip OyzeT HoBasi 3ajiaua —
oGy UTh KJace Mechanic K MpaBUJIbHOMY TIOBEJIEHUIO, HE 3HAsT O TOM, YeM OH 3a-
HuMmaetcs. Kimacey Trip Hy»KHO COTPYJHUYATD € KJIaccoM Mechanic, coxpaHsisa He3a-
BHUCUMOCTD OT KOHTEKCTa.

Ha nepBblil B3IJIsi 9TO KaxkeTcss HeBO3MOKHBIM. [IyTemecTBue npearnosaraet
HAJIMYKE BEJIOCUTIENOB, KOTOPBIE AOJLKHBI OBITH TIOATOTOBJIEHBI, 4 UX MOATOTOBKOI
3aHUMAIOTCs MexaHuku. [Toatomy mpockba Trip B aapec Mechanic MOATOTOBUTH
Bicycle HensbexKHa.

Ho ato He Tak. Penienne 3a1aum 3aKI09aeTCs B Pa3JIUIUU MEKLY «Umo» U <KAK»,
HaXOJKJIeHHe peleHus TpeGyeT KOHIEHTPAI[K Ha TOM, 4TO X04eT Trip.

To, umo xo4er Trip, 3aKII0YAETCA B TOTOBHOCTH K Iy TEIIECTBUIO. JHAHUE O TOM,
YTO HY’KHO TIOJITOTOBUT, BXOAUT B 06s13arHOCTH Trip. Ho dhakT Hammuus serocune-
008 B TOTOBOM COCTOSTHUN MOJKET ObITh B KOMIIETEHIIK Kiaacca Mechanic. Heobxo-
JIMMOCTD MTOJITOTOBKHU BEJIOCUTIENOB OOJIbIIIE OTHOCUTCSI K TOMY, KaK TOTOBUTCS Trip,
a He K TOMY, 4TO Trip HYKHO.

Ha puc. 4.7 moxkazan TpeTnii BapuaHT AUArPaMMBbI ITOCJI€/I0BATETbHOCTH IS
IIOArOTOBKU Trip. 31ech Trip IIPOCTO coob1aeT Mechanic o ToM, 4TO €My HYJKHO,
TO €CTh YTO €My HYKHO OBITh B TOTOBHOCTH, ¥ TIEPEIACT B KAUeCTBE apryMeHTa
camoro cebsl.

Ha muarpamme nocnenoBatebHOCTU Trip HUYEro He 3HaeT o0 Mechanic, HO TIO-
IIpEKHEMY YIIPABJIAET COTPYAHUYECTBOM C HUM JIJIS IIOJIyYEHUs TOTOBBIX K 9KCILIya-
TaIlK BEJIOCUIIENOB. Trip coolbImaer Mechanic 0 TOM, 4YTO eMy HYJKHO, TTepeiaBast
B KaueCcTBe apryMeHTa caMoro cebst, 1 Mechanic TyT ke coBepiiiaeT 0OpaTHbII BEI30B
B azipec Trip, 4TOOBI MOJYUYUTH CIIMCOK TEX BEJTOCUTICNOB, KOTOPBIE HYKHO MOJTO-

TOBUTD.
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Knacc Knacc
Trip Mechanic

prepare_trip(self)

v

MeTopg bicycles

’7 pump_tires(bike)

.

[ns kaxaoro
Benocunena

prepare_bicycle(bike) :|

| —
Knacc Knacc
Trip Mechanic

Puc. 4.7. Trip npocut Mechanic nogrotosutb Trip

Ha puc. 4.7:
O orkpbIThIi HHTEPdETic g Trip BKIIOUaeT bicycles;

O oTKpbITHIN uHTepdeiic 151 Mechanic BKJoUaer prepare_trip u, BO3MOXKHO,
prepare_bicycle;
QO oXmMaercs, 9To Kjacc Trip OyzeT momaraTbest Ha 0OBEKT, KOTOPBIA MOKET OT-

BETUTD Ha coollenue prepare_trip;

O kJacc Mechanic oKuIaeT mepegadn ¢ cOOONIEHEM prepare_trip apryMeHTa,

4yTOOBI OTBETUTH Ha bicycles.

Bce 3HaHUS O TOM, KaK MEXaHUKH MOATOTABIUBAIOT MYTEIIECTBHUE, TEIEPh U30-
JINPOBAHbI BHYTPU Mechanic, 1 KOHTEKCT Trip cokpaTuiics. Temepb oba o6bekTa

Jierdue 1moi/IaloTcda nSMeHEHWAM, TECTUPOBAHUIO U ITIOBTOPHOMY M CITOJIb30BAHUIO.
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AdoBepue, oka3sbiBaemoe
APYyrum oobekTam

KoHcTpyKiny, mokasaHHbie Ha puc. 4.5—4.7, 0TOOpaKaoT IepeMelieHIe B HallpaB-
JieHuu Bce GoJiee 006eKmHo-OPUEHTUPOBAHHOTO KOJA U TAKUM 00Pa3soM OTPaKatoT
cTaguy pa3paboTKK, KOTOPas BEAETCSA HOBUUKOM B JleJle IPOEKTUPOBAHMUS.

Koncrpyxius na puc. 4.5 Hocut cyry6o IpoueaypHbiil xapakrep. Trip coobma-
eT Mechanic, Kak TOTOBUTH Bicycle, MOYTH TaK JKe, KaK €CJIu Obl Trip OBLI OCHOB-
HOII mporpamMMoit, a Mechanic OBLT TTAKETOM BbI3bIBaeMbIX (GYHKIUH. B manHoit
KOHCTPYKIMK Trip ABJASeTCS eMHCTBEHHBIM 00BEKTOM, TOUHO 3HAMOUINM, KaK
MOJITOTOBUTD BEJIOCHUTIE]T; TTOJIYIEHIE TOTOBOTO K AKCILIyaTallny BEJIOCUTIEA TPe-
Oyer ucoab30BaHus Trip wiin co3fanus aybkara Koga. Konteker kiaacca Trip
moJstydaeTcst OOJIBIINM; TAaKUM K€ OOJIBITUM MOJYYAETCS OTKPBITHINA WHTEP(hEiic
KJacca Mechanic. 9T JiBa KJjacca BOBCE He SBJSIOTCS OTAETbHBIMU OCTPOBAMU
C HaBeJIEHHBIMHU MEXKY HUMHU MOCTaM#, BMECTO 3TOTO OHU SIBJISTIOTCST €/IMHOM KOH-
CTPYKITHEH.

MHorue HOBUUYKHU B 061acTH 00bEKTHO-OPUEHTHPOBAHHOTO MTPOTrPAMMHUPOBAHYS,
co3/1aBast TIPOIELYPHbBINA KOJI, AEHCTBYIOT MMEHHO TaK. JlaHHbIi CTHIIH 3epPKATHHO
oTobpakaeT HaKOILUIEHHBII MU ONBIT PaOOTHI ¢ MPEKHUMU IIPOLEAYPHBIMU A3bI-
KaMHu.

K coskanennio, mporpaMMUPOBaHME B TIPOTIEyPHOM CTUJIE JTUTIAET OPUEHTAIIAIO
Ha 0OBEKTHI BCAKOTO CMbIC/Ia. B pesysibrare BHOBb BOSHUKAIOT T€ caMble IIPOOIeMbI
COIIPOBOKAEHUS KOJQ, i1 N30aBJIeHUs OT KOTOPBIX M CO3AaBAIOCh 00BEKTHO-OPH-
E€HTUPOBAHHOE TIPOTPAMMUPOBAHME.

Ha puc. 4.6 npezncrasieHa Gojiee BbIpa)keHHast OPHEHTAINST HA 0OBEKTHI. 3/1ECh
MOKa3aH KJacc Trip, KOTOPBI npocum Mechanic moarotoButh Bicycle. Konrekcr
Trip COKpaTHJICS, a OTKPBITHIH nHTEp(deiic Mechanic ymenbimics. B momorrenne
K 9TOMY OTKPBITBII MHTepdeiic Mechanic IpeBpaTUICA B TO, YeM TETIEPb MOKET BOC-
M0JIb30BaThCst 10601 06beKT. UTOOBI TIOATOTOBUTH BEJIOCUTIE, Trip Teleph BaM
He HysKeH. DT 00beKThI o6ImaroTces 6ojee KOHKPETHO, OHU MEHbIIE CBSI3aHbI APYT
C IPYTOM, UX TTOBTOPHOE UCITOJIb30BAHKE YITPOCTUIOCH.

B omucaHHOM CTHJIE TPOTPAMMUPOBAHUST 00SI3aHHOCTH BO3JIOKEHBI HA ITPABUJIb-
HbIE OOBEKTBI, UTO SIBJISIETCS CYIIECTBEHHBIM YCOBEPIIIEHCTBOBAHIEM, HO TIPH 3TOM
BCe ellle coXpaHsieTcst TpeboBaHie HaIUUUs y Trip KOHTEKCTa, O0JIBIIEro Mo 00beMy,
4eM 3TO He0OXOAUMO Ha CaMOM JieJie. Trip MO-TIPEsKHEMY B KYPCE, UTO OH IT0JIaTaeTCst
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Ha 00BEKT, CIIOCOOHBII OTBETUTD Ha coolIeHue prepare_bicycle, u Takoil 0ObEKT
BCera J0JKeH ObITh B €r0 PACIOPSIKEHIL.

Ha puc. 4.7 mokasana etite 60J1ee 00bEKTHO-OPUEHTHPOBAHHASI KOHCTPYKITHSL. Trip
He 3HAET WM He GECIIOKOMTCS 0 TOM, YTO Y HEro ecth Mechanic, n ou abcommoTHO
He B Kypce, 4To 9TOT Mechanic OyzieT gesaTh. Trip IPOCTO mosaraeTcsa Ha OObeKT,
KOTOPOMY OH Oy/IeT OTIPABJISATH COOOIIEHNE prepare_trip; OH BEPUT B TO, YTO IIOJLY-
qaTesb 9TOTO COO0IIEeHNs OyIeT BecTr cebst COOTBETCTBYIOIIUM 0OPAa3OM.

B IJIaHE paCIlIpeHnA JTaHHOTO 3aMbICJIa Tr‘lp MOJKET ITOMETUTH HECKOJIbKO TAKNX
00BEKTOB B MACCUB U MOCJIATh KasKIOMY 13 HUX COOOIIEHIE prepare_trip, 1oBepss
KaXX/IOMYy, KTO 3aHUMaeTCA IMOJAITOTOBUTEJIbHBIMU pa6OTaMI/I, npoBe/ieHne COOTBET-
CTBYIOTIMX, BO3JIATAEMBIX Ha HETO paboT. B 3aBUCHMOCTH OT TOTO, KaK NCIIOJIB3YETCS
Tr'ip, Y HETO MOJKET 6BITB MHOKECTBO TeEX, KTO 3aHUMaeTCA IIOArOTOBUTE/JIbHBIMU
paboTamMu, UK JKe UX MOKeT ObITh COBCEM HEMHOTO. DTa MOZEJIb IO3BOJIET J00aB-
JIATH K Tr‘1p HOBBIX COTPY/THUKOB, HUYETO HE MEHAA B CaMOM KO/I€ 9TOT'O KJjlaCCa, TO
ecTb Trip MOXKHO paciupsaTh 0e3 ero Mooupuraui.

ECJH/I 6BI O6'beKTbI 6])1]11/1 JIIOAbMU 11 MOTJIN OIMMCATh UX B3aMMOOTHOIICHUA, TO Ha
puc. 4.5 Trip ckasan 6br Mechanic: «S 3Hai0, YTO MHE HYKHO, 1 51 3HAIO, KaK 9TO CIe-
JIaTh», Ha puc. 4.6 ObLI0 GBI CKa3aHO ciIemylolee: «51 3Hal0, 4UTO MHE HYKHO, U 5 3HAIO,
YeM Thl 3aHUMACIIbCST>, a Ha PUC. 4.7: «S 3Hat0, UTO MHE HY/KHO, U 51 006epsiio mebe
BLINOLHEHIE MBOeLL YaACU PAOOMbL> .

Taxoe ciienoe goBepue SIBIAETCS KPAeyTOJIbHBIM KaMHEM 00BEKTHO-OPUEHTUPO-
BaHHOTO MpoekTupoBanus. OHO MO3BOJIAET 0GBEKTAM COTPYIHUYATD, HE IPUBSI3bIBAST
UX CaMUX K KOHTEKCTY; 9TO He0OXOJUMO 00eCIIeYUTDb B JTI0OOM IPUIOKEHIH, 1JIst

KOTOPOT'O paCCMaTPpUBAIOTCA BOSMOJKHOCTH €TO pa3paCTaHuA U USMEHEHUA.

CooOuweHusa ang o6HapyXXeHus
NnOoTPeOHOCTU B HOBbIX OObeKkTax

Boopy:xuBimch cBeICHUSMEU O Pa3TUINIX MEXKAY «4MO» U «KAK» W O BaXXKHOCTHU
KOHTEKCTA U JIOBEPHUsI, Mbl MOKEM BEPHYTHCS K MCXO/IHON 33/1aue TPOEeKTHPOBAHUS,
MOKa3aHHOU Ha puc. 4.3 u 4.4.

BeromuyM, 4T0 Y 9TOH 3aza4n ObLI CJAEAYIOINN T0JIb30BATEIbCKIIA CIIEHAPHIL:
KJIMEHT, 4T0OBI BHIOPATD [y TEIIECTBHE, 3AX0TEJI YBU/ETh CIIUCOK JOCTYITHBIX MapIIl-
PYTOB COOTBETCTBYIOIIETO YPOBHS TPYAHOCTH HA KOHKPETHYTO /IATY U TaM, T7Ie TIPeJI0-
CTaBJISETCS apeHIa BEJIOCUTIEIOB.
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Ha puc. 4.3 611 n306paskeH OyKBaJIbHbIIN IIEPEBOJL 9TOTO MOJIb30BATEILCKOTO ClIeHa-
pust, 1y Trip GbLIO cmImKoM MHOTO oOgsannocTeil. Ha puc. 4.4 Gblia mpeamnpuisTa
MOTIBITKA TIEPEMECTHUTH 00SI3aHHOCTB 110 MMOUCKY JIOCTYITHBIX BEJIOCUTIENOB ¢ Trip Ha
Bicycle, HO IIpy 5TOM Ha Customer ObLIN BO3JIOKEHbBI 00SI3aHHOCTH 110 COAEPIKAHIIO
CIMIIKOM 0OJIBIIOr0 00beMa CBEAEHHIT 0 TOM, UTO UMEHHO JeJIaeT MyTelecTBIe
<TTOAXOIAITAMY .

Hwu opHa 13 3TUX KOHCTPYKIMH HE MOXKET IMTUPOKO MCIIOTH30BATHCS TTIOBTOPHO
WJIA OCTaBATHCS HEBOCIIPUMMYMBON K M3MEHEHUM (9TH IIPOOIeMbI ObLIN BbISBJICHDI
B AMarpaMMax I0CJIeI0BaTeIbHOCTH). Y 06erX KOHCTPYKIUI HapyIleH IPUHIIKII
eMHCTBEeHHOI o6s3arnocTi. Ha puc. 4.3 y Trip uMeeTCs CIMIITKOM MHOTO CBeIeHUIA.
Ha puc. 4.4 cMIIKOM MHOTMMY 3HaHUSIMU oOpeMeHeH Customer, KOTOPBII coobiia-
eT ApyruM oObeKTaM, KaK UM HY;KHO cebst BeCTH, U TpeOyeT CIAUITKOM OOJIBIIOTO
00beMa KOHTEKCTA.

BriosiHe JlorrdHO, 4TO Customer HYKHO OTIIPABJISATH cOOOIIEH e suitable_trips.
ITO coobIIEHNE TIOBTOPSIETCS B 00EHX THATPAMMAX, TIOCKOJIbKY OHO TIPEICTABIIs-
eTCsI TPaBUJIBHBIM TI0 OTIPE/IeJIEHNIO CaMOH CYyTH 3TOTO KJlacca. ITO UMEHHO TO, YUMo
Customer XodeT OJIy4nuTh. IIpobiema He ¢ OTIpaBUTENEM, a C TI0JIydaTeneM. Bol
elle He ONpeeanIn OOBbEKT, B Ybl 00SI3aHHOCTU Oy IeT BXOAUTD PeaIi3alliia 9TOTO
MeTo/1a.

ITO NPIIIOKEHIE HYKIaeTcsl B 0OBEKTE, BOILIOMIAOIIEM B cebe TIpaBuJia Ha repe-
ceueHnu Customer, Trip u Bicycle. MeTox suitable_trips 6y11eT 4acTbIo UMEHHO
€20 OTKPBITOTO nHTepdeiica.

Bawm creyer OHSITD, 4TO HY/KEH €lile He OTPe/IeJIEHHBIN 00BEKT, Ha KOTOPOM 3a-
KaHUYMBAETCsI MHOJKECTBO MapIIpyToOB. [IpenMyIiecTBo, mosrydaeMoe oT 0OHAPYKeHHUsT
HeOoOXOAMMOCTH B [I0KA e1lle OTCYTCTBYIOIIEM 00beKTe IIPU COCTABIEHIH IHarPaMMbI
[OCJIEZI0BATELHOCTH, 3aKII09AeTC B TOM, UTO OMMOKU 0OXO/ATCS BeChbMa HeJ0-
POro, a MPeIaATCTBUI i TOro, YTOObI UBMEHUTH CBOE MHEHUE, HET IPAKTUYECKU
HUKaKUX. /[marpaMMbl TOC/IeI0BaTETbHOCTH COCTABJISIOTCS B 9KCTIEPUMEHTATHHBIX
LeJISIX U CO BpeMeHeM yTPaunBaloT CBOe 3HaueHue, MX 0COOEHHOCTBIO SIBJISETCS TO,
YTO BBl K HUM HUKaK He npuBszanbl. OHU He JeMOHCTPUPYIOT Ballly KOHCTPYKITUIO
B e KOHEYHOM BHUJIE, HO 3aTO B HUX OTOOPAIKAETCS 3aMbICEJI, SIBJISIONINNACS CTAPTOBOI
TTO3UIIAEH TSI TIPOEKTUPOBAHMUSI.

HesaBucumo ot TOr0, Kak UMEHHO BbI JIOTIJIN JI0 9TOW MO3UITNH, TETIEPH YKE CO-
BEPILIEHHO SICHO, YTO BaM HY’KEH HOBbII 00BEKT, HeOOXOAUMOCTh B KOTOPOM ObLIa

obHapysKeHa MOTOMY, YTO BaM HYKHO OTIIPAaBUTH €My COOOIIEHNE,
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BosMoxHO, B IPUIOKEHUN TOJKEH OBITh KIACC [Tt TIOMCKA MYTENIeCTBUN —
TripFinder. Ha puc. 4.8 mokazana JuarpaMMma I10CJIeI0BaTeJIbHOCTH, I/le KJIacCy
TripFinder BMeHEHO B 00s13aHHOCTD MOBICKUBATH TOAXO/ISIINE Ty TEIIECTBHUSI.

TripFinder COZEP/KUT BCE CBEAEHUSA O TOM, YTO UMEHHO J€JIAeT Iy TEIIeCTBIE
noaxozsmum. Ero paboTa 3akaoaetcst B TOM, 4TOObI ICJIaTh BCe HEOOXOAMMOE JIJIsT
OTBETA Ha COOTBeTCTBYIOIIEe coobiieHne. OH MPeI0CTaBIsIeT COOTBETCTBYIOTIHIT
OTKPBITBIN WHTepdeiic 1 B TO ke BpeMs CKPBIBAeT 3aMyTaHHbIC W CKJIOHHbBIC K W3-
MEHEHUAM BHYTPEHHUE TeTAJIN.

Customer-o06bekT Knacc Knacc Knacc
Moe TripFinder Trip Bicycle

suitable_trips |
(on_date, of d|ff|cu|ty,
need_bike)

suitable_trips
(on_date, of_difficulty)

|

HaNOEHHOrO NYTELECTBUS

st Kaxooro '5‘

suitable_bicycle
(trip_date, route_type)

Customer-o6bekT Knacc Knacc Knacc
Moe TripFinder Trip Bicycle

Puc. 4.8. Moe npocut TripFinder nogo6paTb nogxoasiiee nyrewecTene

ITepemeriieHune 5TOTO MeTozIa B TripFinder feaeT moBeieHne JOCTYITHBIM J11060-
My ApyromMy 06berTy. Boamoskto, B Gyaytiem KiraccoM TripFinder BOCTIONB3YIOTCS
APYTHE TYPUCTHYECKUE KOMIIAHUU, YTOOBI TTOA06PATh TTOAXOASAIINAE Ty TEIeCTBS
uepes BebO-cepsuc. Ternepb, Korjia aTo MoBeieHne ObIIO U3HTO 13 Customer, OH MOKET

N30JIMPOBAHHO NCITOJIBb30BATHCA JTOOBIM Apyrum 0OBEKTOM.
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Co3paHue npunoxeHua,
OCHOBaHHOIO Ha COO0OLLEeHUusax

B aToMm paszesnie quarpaMmbl TIOC/IEI0BATETBHOCTU UCTIOTb30BAIIICH JIJIs ICCIIeI0BA-
HYSI KOHCTPYKIUH, OTIPEIETEHUST OTKPBITHIX HHTEP(ENcoB 1 0OHAPYKEHMsT HEOOXO-
JUMOCTH B HOBBIX 0OBEKTAX.

Ocoby1o MoTb3y AUArpAMMBI TIOCIEI0BATEILHOCTH TPUHOCAT Ha 9Tarle epexo/a
K IIPOEKTUPOBAHUIO — MO3BOJISIIOT Pa306paThest BO BCEH MepBOHAYATBHOM My TaHHIIE.
BepHuTech Ha HECKOJIBKO CTPAHUI] HA3aJL U [TONBITANTECH BBICTPOUTD PACCY KAEHUS
6e3 aTUX JAUarpaMM.

Ho, kak 6bI moJIe3HBI OHY HU OBIJIN, HTO BCETO JIUITh HHCTPYMEHT. JlrarpaMMbl
MOMOTAI0OT COCPEJIOTOYNTHCS Ha COOOIIEHUSAX U MO3BOJSAIOT C/IENaTh MpeBapu-
TeJIbHYIO MPUKUIKY, YTO HYKHO MTOJATBEPANTH TECTAMU B TIepPBYI0 ouepenb. [lepe-
KJIIOYeHe BHUMAHUS ¢ 0OBEKTOB Ha COOOTIEHUS MO3BOJISIET CKOHIIEHTPUPOBATHCS
Ha MPOEKTUPOBAHUU IIPUJIOKEHUSI, BBICTPAUBAEMOTIO BOKPYT OTKPBITBIX MHTEP-
(eiicos.

HanucaHue kopa
C OT/INYHbIM UHTEepdencom

AcHocTh cO3/ITaHHBIX BaMU UHTEP(DEICOB CBUIETETLCTBYET O BallleM MAacTePCTBe
MPOEKTUPOBIIHKA. [IOCKOIBKY COBEPIIEHCTBY ITPOEKTUPOBOYHOTO MAaCTEPCTBA HET
npejiesia v Iaske CErOHSIIITHSS COBEepIeHHass KOHCTPYKIIUS B CBETE 3aBTPANTHUX
TpebOBaHUIT MOKET 0Ka3aThCsl YPOIJIMBOIA, CO3/laHNe HIeaJbHbIX HHTEPhENCcoB
maercs ¢ oueHb 60bmuM TpyAoM. OIHAKO HTO HU B KOEM CJIyYae He JTOJKHO Bac
OCTAHABJIUBATb.

Wurepdeiichl pasBUBAIOTCS, HO JIJISI TOTO UM CHavYaa HeOOXOAUMO MOSIBUTHCS
Ha cBeT. Baxknee coBepiieHcTBa nHTepdeiica OKa3bIBaeTCs JIUIITh €T0 YeTKOEe OTIpe-
JieJTIeHue.

Twamenviio npodymuvieaiime csou uutepdeiicsl. CosmaBaiiTe UX ¢ BIIOJHE KOH-
KPETHBIMU HaMepeHusIMU. Ballre IpuioskeHne u onpejesieHre ero OyayIero 3a-
BUCAT OoJibIlie OT UHTEPGEHCOB, YeM OT BCEX TECTOB U JIIDGOTO APYTOTO BAIIETO
Ko/JIa.

B creytomem paszesie copepsRaTcs IpaBuia, KOTOPBIX HY;KHO TIPUIEPKUBATH-

Cs TIPU CO37IaHNN NHTePdeiicos.
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Co3paBanTe 4eTKO Bblpa)XXeHHbIe
nHTepdemncol

Baina 1e/1b 3aK/I104aeTcsl B HAMCAHUK KOZA, KOTOPBIN paboTaeT B CeroQHIIIHIX
YCJIOBHUSX, MOKET OBITh JIETKO HCITOJIb30BaH IIOBTOPHO U IIPUCIIOCOOIEH /ISt HEOKHU-
JNAHHBIX BaPMAHTOB IIpUMeHeHus B OyayuieM. Bamu MeTonbl OyayT BBI3BIBATHCS
JPYTUMU JIIOZbMHU, U BbI 00sI3aHbI COOOIINTH, KAKMM U3 HIX MOKHO JJOBEPSITh.

ITpu KamoM co3ganuu Kiacca oObsaBisiiTe ero unrepdeiicsl. Meroabl B om-
Kpvimom nurepdeiice T0MKHBL:

Q ObITh ABHO UAEHTU(DUIUPOBAHHBIMY;
O GoJibllic UIMETh OTHOIIECHIE K TOMY, <40, YeM K TOMY, <KaK UMEHHO >,

O obxazaTbh UMEHAMHU, KOTOPbIE (HACKOIBLKO 9TO BO3MOYKHO TIPEABUIETD) HE Mpe-
TepISIT N3MEHEHN;

0 1ojy4aTbhb B KadyecTBe JOIIOJTHUTE/IbHOTO IIapaMeTpa Xelll.

[Ipumensiite Takue ke HaMepeHUS U [ CO3[IaHUS 3aKPbITOTO MHTepdeiica,
JeJIaiiTe ero Kak MOKHO GoJiee MOHSATHBIM. DTH HAMEPEHUST MOTYT TIOIEPAKIBATHCSI
TeCTaMM, OCKOJIbKY OHU CJIYJKAT B KauecTBe IoKyMeHTarmu. JInbo Boobiiie He npej-
Jlarafite TeCTHI [T 3aKPBITBIX METOJOB, G0 (ecau 6e3 9Toro He 0OOUTHCH) OT/IE-
JITATE 9TH TECThI OT TECTOB OTKPBITHIX MeTo/10B. He 1mo3BosiiTe cBOoUM Tectam
BBOJIUTD JIPYTUX B 3a0JTysKICHUE OTHOCUTETHHO HEITPeHAMEPEHHON 3aBUCUMOCTH
OT CKJIOHHOTO K UBMEHEHUSIM 3aKPBITOT0 HHTEPdeTica.

B Ruby npeaocTaBasgioTest Tpu COOTBETCTBYIOIUX KIIOYEBBIX ¢JI0Ba: public (oT-
KPBITHIN ), protected (3anmuieHHbIin) 1 private (3akpoiToiit). McrnompzoBanne aTux
KJIIOUEBBIX CJIOB IIpecyenyeT /Be 1esin. Bo-1iepBbIX, OHM [TOKa3bIBAIOT, KaKHe U3 Me-
TO/IOB CTAOMIIBHBIL, 2 KaKue — HeT. Bo-BTOPBIX, OHU YIIPABJIAIOT BUAMMOCTBIO METO/IA
€O CTOPOHBI JIPYTUX YaCTel MPUJIOKEHUS. DTH [[BE 1IEJTU OTINIAIOTCS IPYT OT APyTa:
nepesiaya MHGOPMAIIUU O TOM, YTO METOJL SABJISAETCSA CTAOWIBHBIM W HeCTAOUIIb-
HBIM, — 9TO OJIHO, a MTOTIBITKA YIIPABJISATH TEM, KaK UM MOJIB3YIOTCS IPyTHe, — COBeP-

IIIeHHO MHOE.

KJIIOYEBBIE CJIOBA PUBLIC, PROTECTED U PRIVATE

KiriogeBoe cy10Bo private ciysKuT IPU3HAKOM HanMeHee CTaGUIIbHON PA3HOBHIHOCTH Me-
TOJIA U [TPEIOCTABIISIET BECHMA OTPAHNYEHHYIO BUANMOCTH. OObSIBIISIEMbIE € €10 TIOMOTIIBIO
3aKPBIThIE METO/IBI JIOJIKHBI BBI3BIBATHCS O€3 YKa3aHUsT IBHOTO MOJIyYaTesis, WM, HHaYe
rOBOPSI, OHU BOODIIIE He MOTYT BBI3bIBATHCS € YKA3aHUEM KOHKPETHOTO TI0JIYYaTeIs.
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Eciu B kmacce Trip comepskuTcst 3akpbIThiit MeToz fun_factor, BB He MOJKETE OTTIPABHUTH
coobuenue self.fun_factor sa penesnt Trip nim orrpasuth coobuienue a_trip.fun_factor
u3 ipyroro obbekra. OHAKO BbI MOXKeTe OTIPaBUTh fun_factor ¢ ncxonHoii yeraHoBKOi
Ha self (HestBHBII TTOJIyUaTeb) U3 9K3eMILISIPOB TTip U U3 €ro MojAKIACCOB.

KiriogeBoe ciioBo protected Takke CryKUT NPU3HAKOM HECTaOUIBHOCTH METO/[A, HO OTpa-
HUYEHUS BUIMMOCTH 33/[AI0TCsI HECKOJIBKO nHble. OObSABIsSIEMBbIE ¢ €r0 MOMOII[bIO 3all[H-
I[EHHBIE METO/IbI ZIOMYCKAIOT SIBHO YKA3aHHBIX TIOJTyYaTes el TIPU YCJIOBUH, 4TO MOJIydarTe-
JieM BbIcTyIaeT self nim akseMIuisp aToro ke Kiacca aubo mojakiacca ot self.

Takum o6pasom, eciu npuHaieskamuil kiaccy Trip merox fun factor siBasiercs sauu-
IIEHHbBIM, BB BCEr/la CMOsKeTe oTipaBuTh coobuienue self.fun_factor. Kpome toro, Bbr Mo-
sKeTe OTHpaBUTh coobmienue a_trip.fun_factor, Ho TosbKO 13 Ki1acca, rae self obosHauaer
TY 7K€ PA3HOBUHOCTH OOBEKTOB (KJIACC WIIH TIOJIKJIACC), UTO U a_trip.

Kimouesoe cioBo public ciry:xut npusnakom ctabuabHocTn o6bekra. OObsBIIEMbIE C ET0
[IOMOIIIBIO OTKPBIThIE METO/IbI BUHBI TIOBCIO]LY.

Yr06p! ele 6oJiblile Bee YCI0KHUTL, Ruby 1pegocraBiisger He TOJbKO 9TH KJIIO-
YEBbIE CJI0BA, HO U Pa3JM4HbIe MEXaHU3Mbl 00X0/a OTPaHUYECHUN BUAUMOCTH, Ha-
BSI3BIBAEMBIX IMPUMEHEHNEM KJIIOUEBBIX CJIOB private n protected. Ilomp3oBaTenn
KJ1acca MOTYT [ePEONPENETUTD 1000 METO/ B OTKPBITHIIT HE3aBUCUMO OT €10 TIEPBO-
HavaIbHOro obbaBaeHus. Kiouesble cioBa private u protected GoJiblIe MOXOKK
Ha TuOKue Gapbephl, YeM Ha TBepAble OTpaHndYeHus. IIpeoqoeTh UX MOKET KTO
YTO/IHO, CTOUT JIUIIb TPUJIOKUTD YCUJIHSI.

[TosTomy J106blE yTBEPAK/IEHHS, YTO C IOMOIIBIO 3TUX KJIOYEBBIX CJIOB JOCTYII
K METO/ly MOKHO TIPEOTBPaTUTh, He GoJiee 4yeM nimosns. Kiodyesbie ciosa ne 3a-
NPENIAIoT A0CTYII, OHU €r0 TOJABKO CJIETKA YCIOKHAIOT. VIX ncronb3osanme coodmia-
€T 0 CJIEAYIOIIHX ABYX 00CTOATEIbCTBAX:

O BB IIOJATAETE, YTO BJIAEETE CErOAHs O0Iee OMHON nndopManneii, 4em ona Oyaer

y IPOrPaMMICTOB 6 0y0yuweM;

O BbI ITOJIATAaETE, YTO ITUX 6y,I[yH_[I/IX IIPpOTPaMMUCTOB HYKHO IIPEAOCTEPEYDL OT CJIY-
YalHOTO MCITOJb30BAHMSI METO/a, KOTOprfI Ha JAHHBI MOMEHT BEI CUMTaeTe

HeCcTaOUIbHBIM.

ITH TPeJICTaBIEH I MOTYT OBITH BEPHBIMHE, HO GyIyTiiee Hempeackasyemo. [Tpes-
nosiaraembie Hanbosiee cTabuIbHbIE METO/BI MOTYT MEPUOAMYECKU U3MEHSATLCH,
a MHOTHE M3HAYATbHO HECTAOUIBHBIC METO/IBI MOTYT MIPOUTH TIPOBEPKY BPEMEHEM.

Ecmm nnnrosus YIPaBaA€eMOCTH BaC YCTPaUBAET, MOKETE CBO60lIHO ITOJIb30BaTbCA
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STUMHU KJII0UeBbIMU ctoBaMu. Ho MHOTHE ombITHBIE Ruby-mporpaMMucTsl ipuMeHsi-
I0T BMECTO HUX KOMMEHTAPUU WJIM CIENNAIbHOE COIJIalene 00 IpUCBanBaeMbIX
MetoziaM nMeHax (B Ruby on Rails, Hampumep, K 3aKpbITBIM MeTOIAM 100ABJISIETCST
CUMBOJT TIOMYEPKUBAHUS «_»), YTOOBI 0003HAYUTH OTKPHITYIO W 3aKPBITYIO YaCTH
nHTepdeiicos.

OTU CTpPAaTeruu BIIOJIHE TIPUEMJIEMbI, 2 MHOT/IA UM Jla)Ke CJIe/lyeT OT/aBaTh
npegnourenne. OHM MPeLOCTaBISIOT NHGOPMAIUIO O CTaOUIBHOCTH METOLOB (e3
BBEJCHUS OrpaHUYeHUH BUAMMOCTH. VX MCIoab3oBaHue mepegaet Oyayimm
IPOrpaMMHUCTaM IIPAaBO MPABIJIBHOTO BHIOOPA T€X METO0B, OT KOTOPHIX MOKHO
3aBHUCETH HA OCHOBE JIONOJIHAOIelcss nHpOpMaIlluu, UMeIolelcss Ha JaHHbIT
MOMEHT.

HesaBucuMo oT TOro, KaKMM CTaHET Balll BBIOOD (IIPU YCJIOBHUH, YTO BbI HALILIN
OIIpe/IeJIEHHBII CII0Cc00 Tepesaun Toii nHbopMalyn), OyIeT CYNTAThCs, YTO BbI BbI-

HOJIHIJIA CBOM 00513aTeJIbCTBA 1epejt Oy Iy IHM.

YBaxxaute yyxxue
OTKPbITble UHTepdeuncChbl

Yro6br HAMTYYIITUM 00Pa30M OPTaHU30BaTh B3AUMO/ICHCTBHIE C IPYTUMHU KJIACCAM,
MCTIOJIb3YHTE JIJIS ATOTO UCKITIOYUTENBHO UX OTKPbIThIE nHTepdetichl. Hy:kHo mpe-
[0JIaraTh, YTO y aBTOPOB ATUX KJIACCOB OBLINM TaKUe jKe HaMepeHUs, Kak W y Bac
ceifyac, M 9TO OHU OTYASTHHO TIBITAIOTCST CKBO3b BPEMST U TIPOCTPAHCTBO TOHECTH /10
BCeX, KaKne M3 METO/IOB CJIeAyeT CINTATh HA/Ie)KHBIMU. Y CTAHOBJIEHHbIE M pas-
JIMYHST OTKPBITOCTH-3aKPBITOCTH TIPEIHAZHAYEHBI JJIs TOTO, YUTOOBI TOMOUb 8AM, 110~
ATOMY K HUM JIy4IIle TPUCITYIIAThCS.

Ecom Batma KoHCTPYKIHST Oy/IET BHIHYK/IEHA TTIOJB30BATHCS 3aKPHITBIM METOIOM
JPYTOro KJIacca, TO B IEPBYIO OUepe/lb CJelyeT IIepecMOTPeTb ee. BrioJite BO3MOXKHO,
YTO B pe3yJIbTaTe IeJeHATPABICHHBIX YCUIIHI BbI OTHITIETE albTePHATUBHbIE BapH-
aHTBI (HY/KHO ITOCTApaThCst HAMTH XOTsI ObI O/IUH).

Korma BeicTpanBaercst 3aBUCUMOCTb OT 3aKPbITOr0 nHTepdeiica, MOBbIIIAETCS
PUCK BBIHY’K/IEHHBIX n3MeHeHni. Kora 3akpeIThiil nHTEpdElic SIBIsSeTCs 4acThio
BHEITHEH CPeIbl, TePHOANYECK OOHOBIISIONIENCS, 9Ta 3aBUCHMOCTD CTAHOBUTCST
noxozka Ha 6oMOy € YaCOBBIM MEXaHU3MOM, TOTOBYIO B30PBATHCS B CAMBIN HEMO/I-
XOZSNH MOMEHT. YesoBeK, CO3/IaBIHiT 3aBUCHMOCTD, PAHO UJIH TTO3/THO HaliIeT cebe
6oJiee BBITOAHYIO paboTy, BHENIHSSI cpella OOHOBUTCS, 3aKPBITHII MeTO OyIer
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3aBHCETh OT UBMEHEHUH, U IPUJIOKeHHe HacT ¢O0il, COMBAIOIINIL ¢ TOJKY CHelUaln-
CTOB, COITPOBOJKIAIOINIIX €0 KO/ B IAaHHbII MOMEHT. Tak uTo Jiy4iire usberaite mo-
JIOOHBIX 3aBUCUMOCTEIA.

BynbTe OCMOTPUTEJIbHDbI MPU HANUYUN
3aBMCUMOCTMU OT 3aKpPbITbIX UHTEepPencos

HeCMOTpH Ha BCe IPUJIOJKEHHbIE YCUJINA, MOJKET OKa3aTbCA, YTO 3aBUCUMOCTHU OT
3aKpbITOTO I/IHTep(bGI;'ICB. ns3bexath He yYaAaeTcA. ITO BechbMa OIacHast 3aBUCUMOCTD,
KOTOpad JOJIKHa OBITH N30J/IMpOBaHa € UCIIOJIb30BaHUEM TEXHOHOFHﬁ, PaCCMOTPEH-
HBIX B IJIaBe 3. ZIEDKC ec n30eKaTh UCII0Ib30BAHNUS 3aKPbITOTO METO/Ia HE Y/IA€TCA,
BbI MOJKETE BOCIIPENIATCTBOBATDH ITOABJIEHUIO CCHIJIOK Ha HETO BO MHOTUX MECTaX Ba-
HIEeTOo IMPUJIOKEHM .

MuHuMn3saumna KOHTeKcTa

OTKpBITBHIN UHTEpdElic cieyeT co3/IaBaTh ¢ MPUIIEJTOM Ha MUHUMHU3AIUIO KOH-
TekcTa, TpebyeMoro emy ot Apyrux. HysKHO MOCTOSTHHO TIOMHUTH O Pa3HUIE MO-
HATHI «4mos U «KAK»; CO3/1aBaliTe OTKPBIThIE METO/IBI, TO3BOJISIONINE OTIIPABUTE-
JISTM TIOJTYYUTD JKeTaeMoe 6e3 3HAHWH 0 TOM, Kak UMEHHO BaIll KJIACC PeaTn3yeT CBOe
MoBe/IeHNE.

U1 waobopor, He nomajiaiiTe B MOJUUHEHHOCTD K KJIACCy, UMEOIEeMY ClIaboBbI-
Pa’KeHHBI OTKPBITHIM MHTepdelic niam BoBce ero He uMeromnieMy. [Ipu BogHnkHO-
BeHNW TMOAO0OHOM CUTyaNnH, Kak U B CIydae ¢ KIaccoM Mechanic ma puc. 4.5, co-
ob6mmuTe emy, Kak cebst BECTH, MyTeM BBI30BA BCEX €T0 METOMOB. J/laske eci aBTOP
HCXOMTHOTO KOJIA He OIpeesIi OTKPBIThIN HHTepdElic, TO ellle He MO3/THO CO3aTh
ero J1g cedsl.

B 3aBuCcHMOCTH OT TOTO, HACKOJIBKO YaCTO BBI MJIAHUPYETE UCTIOTH30BATH HOBBIN
OTKPBITHII HHTEP(DENC, OH MOKET OBITH MPEACTABJIEH HOBBIM, OTIPE/IEIEHHBIM BAMU
METO/IOM U TIOMEIIEH B KJiace Mechanic, HOBBII KJacc-060JI04KY, CO3/AaHHBIN BaMK
U UCTIONTB3YEMBbIH BMECTO Mechanic, WITH e MTPEICTABJIEH OJIHIM METOOM-000JI0UYKOI,
MTOMEIIEHHBIM B Balll COOCTBEHHBIN Kitacc. Hy/KHO ie1aTh TO, 4T0 GOJIBINE OTBEUAET
BaIllUM TOTPEOHOCTSIM, TO €CTh CO3[ATh OTNPE/EJEHHYI0 PA3HOBUIHOCTH OTKPBITOTO
unTepdeiica 1 UCIOIb30BATH €TO B CBOUX I[JISIX. TeM caMbIM BbI COKPATUTE KOHTEKCT
KJIacca, 06IeTynTe BO3MOKHOCTD TIOBTOPHOTO MCTIOJMB30BAHMUST 1 YITPOCTUTE TTPOBE-
JICHIE TeCTUPOBAHMS.



3akoH demetpbl 117

3akKoH [lemeTpbl

Haunrasuimch 06 00513aHHOCTSIX, 3aBUCUMOCTSIX U nHTepdeiicax, BBl TENepb MOjI-
KOBaHbBI 3HAHUSIMH JIJIST FICCTIEIOBAaHUS 3aKOHA /lemMeTpshl.

3akon Jemerpsl (Law of Demeter, LoD) npeicrasJisier co6oii CBOJI IIPaBUII IIPO-
rpaMMUPOBaHMsI, COOIOIEHIE KOTOPBIX TIPU3BAHO 06eCTIeUnTh C1abyto CBsI3b 00b-
exToB. Ciabast CBSI3b MPAKTUIECKY BCET/IA UAET BO OJIaT0, HO 9TO BCETO JIUIIb OJ[IMH
13 KOMIIOHEHTOB [IPOEKTUPOBAHMSL, U OH JIOJIKEH ObITh COANAaHCHUPOBAH ¢ KOHKYPHU-
pytorvu motpebrocTsiMu. OIHN HAPYTITEHS 3aK0oHa J[eMeTphl Bpe/a He HaHOCT,
a Ipyrue He TT03BOJIIOT MPABUJIBHO HIEHTU(MHUIINPOBATH M ONPEIETUTh OTKPHITHIE
nnrepdeco.

OnpepeneHne 3aKoHa

3axom JleMeTpbI orpaHmdnBaeT HAbop 0OHEKTOB, KOTOPHIM METO MOSKET OMNPAGLSMY
COOOBIIEHN, U 3aTIPEIaeT TepeHarpaBieHe COOOIEHUS TPETheMy 0OBEKTY uepes
BTOPOIT 0OBEKT JAPYroro TUMa. 3akoH J[eMeTphl YacTO TPAKTYIOT KaK «Be/IeHUE pas-
roBopa TOJBKO ¢ GJMKANIIMMK COCEAAMU» WM «UCIOJIb30BaHe B CHHTAKCHCE
TOJIBKO OJTHOTO CUMBOJIA TOuKH». [IpesctaBuM, uto MeToz depart (oTmpaBiienie)
Kjracca Trip (IyTemecTBUe) COAEPKUT KAXKAYIO CIEYIONIYIO CTPOKY KOJA:

customer.bicycle.wheel.tire
customer.bicycle.wheel.rotate
hash.keys.sort.join("', ")

Kasxas crpoka sBiiseTcst HernodKkoii cooOIeH s, CopepsKallleil HECKOJIbKO TOYEK.
ITH LENOYKH B IIPOCTOPEUNH HA3BIBAIOT KOUMADHBIM CHOM KPYULEHUs, N0e30a; KaxKI0e
HMsI METO/Ia TIPEJICTABJISIETCST BATOHOM, a KaKast TOUKa — cIienkoil. Takue moesza
SIBJISTIOTCSI CBUIETEJILCTBOM HAPYIIeHUsI 3aKoHa /leMeTphI.

NMocnepcTena HapyLleHUN

3akon JleMeTpbl — 3TO CKOpee MTPaBHJIo, @ He 3aKOH B IIPUBBIYHOM [TOHUMAHUH CJIOBA.

B rmaBe 2 yTBEPIKAATOCH, YTO HTOT KO AOJIKEH OBITD NOHIMHBIM, 000CHOBANHHBIM,
npaxmuyvim v 06pasuyoesim. HekoTopbie 13 MoOKa3aHHbIX BBITIE [ETTOYEK COOOTIEHNH
HanyT cOOii, eciiu IOrpemiaT MPOTHB STON UCTHHDL:

QO ecuau wheel namensder tire niu rotate, Moxer HOTpe6OBaTbC${ BHECEeHUEe u3Me-
HeHN B depart. Trip He IMeEeT HUKAKOTO OTHOIIIEHNS K wheel, TTpU 3TOM U3MEHEHUS
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B wheel MOTYT IpeONpeAeuTh BHeceHne uaMeneHuil B Trip. CoBepiieHHO
HEOIPaB/IAaHHO MOBBICSTCS 3aTPAThl Ha M3MEHEHUsT; KO/ He 06JI1a1aeT 060CH06aH -

HOCMb10;

0 BHeceHNe U3MEHEHU B tire nian rotate MOXeET qTo—HM6yz[b HapyUINUThH B depart.
IMTockosbKy Trip OT HEX JMCTAHI[MPOBAH 1, TO-BUANMOMY, He CBsi3aH, c60ii Oyaer

COBEPHIEHHO HEOKMN/IaHHBIM. ITOT KO/l HENOHAMEH;

Q TripHe MOKET HOBTOPHO UCIIOJIb30BATHC, IIOKA Y HETO MMEETCS TOCTYII K customer
(xnmenTty) ¢ bicycle (Bemocumenom), y KOTOPOro ecTb wheel (KoJsieco) u tire
(mmHa). Emy Tpebyercst 60bImoit 00beM KOHTEKCTA; €T0 NPAKMUUHOCb TIO]] BO-
IIPOCoM;

QO 1pu MOBTOPEHUHU ITON CXEeMbI COOOIIEHMIT KeM-HUOYAb APyrUM Gy/IeT cO31aHo
erte GoJIbIe KoJa ¢ TeMu ke npobieMamut (Kak TOBOPUTCS, TIOJ0OHOE POKIAET

nozo6uoe). Takoil Koz He MOKET CUUTAThCS 00PA3UOBHIM.

I[TepBbie B MEMOYKY COOOIEHIIT TIOUTH YTO WACHTUYHBI U PA3THYAIOTCST TOMb-
KO TEM, UTO OJ[Ha M3BJIEKAET OTAATCHHBIN aTpubyT (tire), a Apyrast BHI3BIBAET
nosejienue (rotate). Jlaxke B cpejie ONBITHBIX ITPOEKTUPOBIIUKOB UYT CIIOPBI,
HACKOJIBKO 060CHOBAHHO 3aKOH J[eMeTphl MPUMEHUM K TeM TeMmoYKaM coobiie-
HU#, KOTOPbIE BO3BPAMIAIOT ampubymot. BOSMOKHO, 6 8auiem KOHKPEeMHOM CAyuae
CaMBIM MTPOCTBIM CIIOCOGOM U3BJIEUEHUST OTIATECHHBIX aTPUOYTOB Kak pa3 u GyaeT
Mepexojt Yepe3 MPOMeKyTOUHbe 00BeKTh. HyKHO HaXOANUTh GanaHc MEXIY Be-
POSAITHOCTBIO, CTOUMOCTBLIO UBMEHEHUN M CTOMMOCTBIO YCTPAHEHUH HapyIlIeHUs
3akona. Ecoii, X mpuMepy, BBl BBIBOJNTE HA MeYaTh OTYET 0 HabOpe B3auMO-
CBSA3AHHBIX 0O6BEKTOB, HanboJee PaMOHATBHOM cTpaTerneil MoKeT ObITh IBHOE
yKazaHue TTPOMEKYTOUHBIX 00BEKTOB U U3MEHEHUE OTYeTa MO Mepe Ha0OHOCTH.
[MockombKy mJIst cTaGUIBHBIX ATPUOYTOB PUCK, BOHUKAIONUIT TIPU HAPYTIECHUN
3aKOHOB JleMeTPBI, HEBEJIWK, HTa CTPATETHS MOXKET 0Ka3aThCst Hanboee IKOHO-
MuYecku a(PHeKTUBHOI].

ITOT KOMIIPOMUCC JIOIIYCTHUM JIO TeX II0P, TI0Ka Bbl He U3MeHsdeTe 3HaueHue 13-
BJekaeMoro atpubyTa. Ecau Metos depart oTmpasisieT coobimenne customer.bi-
cycle.wheel.tire, HaMepeBasCh BHECTH U3MEHEHNE B PE3YJIbTAT, 9TO yKe He IIPOCTO
u3BJIeueHne aTprbyTa, a peannusalus MOBEeJACH s, TPUHAIEKAIIETO Kiaccy Wheel.
B nannom ciayyae customer.bicycle.wheel.tire CTAaHOBUTCA ITOXOKUM Ha custo-
mer.bicycle.wheel.rotate; 9Ta IeMOYKa IPOXOAUT YEPE3 MHOKECTBO OOBEKTOB,
9T06BI T06PATHCST 10 OTAAIEHHOTO ToBeAeHUsA. Takoi CTUIIb MPOTPAMMUPOBAHUS
06XO/IUTCSI CIAMIITKOM JIOPOTO, ¥ IAHHOE HAPYIIIEHNE HY/KHO YCTPAHUTD.
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Tperbs Henouka coobiienuii hash. keys.sort.join BroJHe pasyMHa, HECMOTPSI
Ha o6uIIMe Touek (3To BOOOIIE MOKET HE MMETh HUKAKOTO OTHOTICHSI K HAPYIIECHUTO
3akoHa Jlemetpor). BMecTo TOro uT0ObBI O1IeHUBATE ATy (hpasy 1Mo KOJTUIECTBY TOUYEK,
OICHUTE €€ MYTEM TIPOBEPKH TUTIOB POMEKYTOYHBIX 0OBEKTOB:

O hash.keys Bo3BpamiaeT Tni Enumerable (Tiepeyncienme);
O hash.keys.sort Tak:e BO3BpaIiaeT TUI Enumerable (Tiepedncienue);
O hash.keys.sort.join Bo3Bpariaer Tum String (CTpoky).

Wcxoas u3 aToil 0oTuKHy, He3HAYNUTENbHOE HapylleHne 3akoHa /leMeTpnl Bee
ke umeeT MecTo. OIHAKO e€CJIU Bbl B COCTOSIHUM CMUPUTBLCA € TeM (DaKTOM, YTO
hash.keys.sort.join Bo3Bparaet repeuncyienne cTpok (Enumerable u3 Strings),
BCE TIPOMEKYTOUHBIE OOBEKTBI IMEIOT OJIMH ¥ TOT K€ THUTI W 3[IeCh HET HAPYIIECHMUST
3akona JlemeTpsl. Ecin ybpaTh TOUKM 13 910t CTPOKU KOJIA, PACXOBI BMECTO CHHU-
JKEHUS BBIPACTYT.

Kax Bugute, 1oAXouTh K 3aKkoHy /leMeTpsl cielyeT HaMHOTO JieJInKaTHee, YeM
KasKeTCs Ha MePBbIil B3IV, 3aUKCUPOBAHHDIE B HEM IIPABUJIA HE SBJIAIOTCS CaMO-
IEJTBIO; KaK ¥ JTI00bIe MPUHITUITHI TPOEKTHPOBAHMS, OHU CYIIECTBYIOT 0/ 00CYNHCU-
ganus Bammx oomwx meneil. Hekoropsie Hapymienus 3akoHa JleMeTpsl CHUKAIOT
TUGKOCTD BAIIEro TPIIOKEHUST 1 3aTPY/HSIOT €T0 COTIPOBOKIEHNUE, B TO BPEMS KaK
Jpyrye UMeIOT BIIOJIHE OlIpe/le/ICHHBIN CMBICII.

Kak 000iTUCb 6e3 HapyLUeHUun

OaHKUM U3 YCTOSIBIINXCS CI0COO0B N30aBIEHHS OT «KPYILEHUS T0€3/1a» B KOJIE TIPO-
IPaMMBI ABJIAETCA MCIOJIb30BaHNe JIeJIerMPOBaHts € IIeIbIo 0TKa3a OT ToueK. YToOb!
B 00BEKTHO-OPUEHTUPOBAHHOM MOHMMAHUY 0efezupo6amy cOOOIIEHHE, Ero HyKHO
nepearhb B Pyroil 00bEKT, 3a4aCTyI0 IIPUMEHSIS LISl 9TOTO METOA-000I04YKY. DTOT
METOJ MHKAICYJIUPYET UM CKPbIBAET 3HAHUS, KOTOPbIE B IIPOTHMBHOM CJydae
ObLIM ObI BOILIONIEHBI B IIEIIOYKE COOOIIeHUIA.

OcymecTBuTh JejernpoBanue MoKHO HeCKOAbKUMH criocobamu. B Ruby ectp
6ubnuorexn delegate.rb u forwardable.rb, a B cpeny Ruby on Rails Briaouen
MeTos delegate. Kaskablii u3 HUX npeiHasHadeH /sl yIPOIIEHUS aBTOMATUYECKOTO
nepexsara 00GbEKTOM COOOIIEHNS, TOCAAHHOTO eMy CAMOMY BMECTO TOTO, YTOOBI OT-
IPaBUTH €r0 KOMY-HUOYAD elle.

JlenernpoBanye BBITJISANT OTINYHBIM pelleHreM IpobJieM ¢ 3aKoHOM JleMeTpsl,
[OCKOJIbKY YCTPaHSAET BUAMMbIE CBUAETENLCTBA €r0 HapyHIEeHUIA.
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MpucnywmnBasach K 3aKOoHy [lemeTpbl

3akoH /[emeTprI cTapaeTcs IOHECTH JI0 BacC MOJIE3HbIE YCTAHOBKU — W OHU HE OTpa-
HUYMBAIOTCS IPU3BIBOM «00JIbIIIE JeJIerHPOBATh .

Ilemoukn coo0OIIeHNTH Bpojie customer.bicycle.wheel.rotate Bo3HMKAIOT, KOT/J[A
Ballla KOHCTPYKIIUA HAXOAUTCS II0JT YPE3MEPHBIM BINAHNEM YK€ N3BECTHBIX BaM
00beKTOB. Baille 3HAaKOMCTBO ¢ OTKPBITBIMU UHTepdelicaMi U3BECTHBIX 00BEKTOB
MOZKET PUBECTH K 00BEAMHEHUIO B OAHON CTPOKE JIMHHBIX I[e0YeK COOOIeHNH,
4yT06BI 10OPATHCH 10 OTAAJEHHOTO IIOBEICHMSL.

JloGupaThest yepes pasposHeHHbIe 00bEKTHI, YTOObI BHI3BATh OTAAJIEHHOE TI0BEjIe-
HUe, — BCE PABHO 4TO TOBOPUTH: «BOH TaM ecTb HEKHUIH c110c06 MoBeIeHNs, KOTOPbIii
MHe Hy’KeH HMEHHO 3/IeCh, U 5 3Ha10, Kak 00 Hezo dobpamuvcs». Koj 3HaeT He TOJbKO
TO, ¥Mo eMy HY3KHO (TTOJIydUTb BpallleHe, rotate), HO U Kax IPOOPAThCS Yepes HeIyIo
CBSI3KY IIPOMEKYTOYHBIX 00BEKTOB, YTOOBI JOOPATHCS [0 KeJaeMOro MOBEIEeHN.
Toumno Tak ke, Kak paHblile Kjaacc Trip 3HaJ, Kak Kracc Mechanic J0JKEH TTOITOTOBUTD
BEJIOCHIIE]I, Y II09TOMY ObLI CHJILHO CLeIlIeH ¢ Mechanic, 37iech MeTo/| depart 3Haer,
KaK IIPOITH yepes LeJIblii Pz 00beKTOB, YTOOBI 3aCTABUTH KOJIECO BPALIATHCS, U 10~
ATOMY OH CHJIBHO CIIEILJIEH CO BCEH CTPYKTYPOI 0OBEKTOB.

1o clelieHre — IMPUYNHA BCEBO3MOKHBIX 11podsieM. CaMoii 0OueBUIHOIM 13 HUX
SIBJISIETCSI TIOBBIIIEHNE PUCKA, YTO KJIace Trip OyeT BIHY KIECH [IPETEPeTh H3MeHe-
HUSI M3-32 He UMEIOIIEro K HeMY OTHOILEHMS U3MEeHeHU rae-HuOY b B LIeI0YKe CO-
obuenuii. Ho ectb u ele opHa 6oJiee cepbesHast IpodiemMa.

Korza metoz depart 3Haer 06 9T0ii 11e1104Ke 00BEKTOB, OH IPUBSA3BIBAET CAMOIO
cebs K BecbMa crielubuuecKoil peanusalii 1 He MOKeT ObITh HOBTOPHO MCIOJIb30-
BaH B J1I060M JPyroM KoHTekcre. KineHThl Customers MOJKHBI Beeraa obecreyn-
BaTbCA BeJOCUIle[aMu Bicycles, KOTOpbIE, B CBOIO OY€pPe/Ib, OJIKHBI UMETh Bpalia-
fomuecsd Kojeca Wheels.

ITocMOTpUM, Ha YTO CTAHET IIOXO0’KA ATa IIeII0YKa COOOLIEHUH, eCJIM Bbl HAUHETe
C pelLICHUs, Ymo UMenHo HyKHO METOLY OTIIpaBJieHNA depart OT KJIMeHTa customer.
C TOYKM 3peHKs, OCHOBAHHOI Ha IIEPBOOYEPELHOM PACCMOTPEHUU COOOLIEHUH, OTBET

OYEBU/ICH:

customer.ride

Meton ride o6bekTa customer CKPBIBAET MOAPOOHOCTH PeATH3AIUN OT KIacca
Trip U COKpAIIAET ero KOHTEKCT U KOJUYECTBO er0 3aBUCUMOCTEN, CyIIeCTBEHHO 110~
BbINIAs KauecTBO KOHCTPYKInu. Korja kommanust FastFeet usmenut coit mpoduib
U IIPUCTYTIAT K OPTaHU3AIMHU TIEMNX TYPOB, Gy/IET HAMHOTO IIPOIIE BBECTH B yIIOTpeO-
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JieHre MeTOo/l customer.depart Uau customer.go BMecTO customer.ride (3TO pac-
MyTaeT XUTPOCILIETEHNST MMETOTIEICST B BAIIIEM MTPUIOKEHIN TIETTOUKH COOOTIEHIT).

[Ipo6sembl ipu HapyIeHUK 3aK0Ha JleMeTpbl cOOBIIAI0T 0 HATUYUK 0OBEKTOB
C HEJIOCTATOYHO PasBUTHIMU OTKPBITBIMU HHTepdeiicamu. Eciiu BbI peanodnTaere
0630p EPCIIEKTHB Ha OCHOBE COOOTIEHUI, TO BBISIBJIEHHbIE COOOIIEHNUS TPEBPATSITCS
B OTKPBITBIE HHTEP(hENRCH B HOBBIX 00bEKTaX, HeOOXOAMMOCTh B KOTOPBIX 0OHAPY-
KUTCsT Gmaromapst 3TuM coodternsiM. Ho eci BT «TIOBSI3aHbI» YiKe CYTIeCTBYIONIN-
M1 00beKTaMU KOHKPETHON MPeIMETHON 061acTH, IPU/ETCst COOUPATh UMEIONTNECST
y HUX OTKPBITbIEe HHTEP(ENCHI B IVIMHHbIE IIEMOYKH COOOIIEHI, YITyCKast BO3MOJK-

HOCTD MMOUCKA U MTOCTPOEHUsI THOKUX OTKPBITHIX HHTEP(HEHCOB.

BoiBoAbl

O6beKTHO-OPUEHTUPOBAHHBIE TPUIIOKEHUS OTPEAEIAIOTCS C TIOMOIIBIO COODTIEHNH,
nepeaBaeMbIx Mesky oObekTamit. Ilepegada cooOIeHUH TIPOMCXONT 10 OTKPBITHIM
unrepdeiicam. YeTKO BoIpasKeHHbIE OTKPBIThIE HHTEP(ENCH COCTOSIT U3 CTaGUTIBHBIX
METO/IOB, TPEIOCTABIIAIONINX CBEACHNST 06 00I3aHHOCTSAX CBOMX MCXOAHBIX KJIaCCOB
1 IAIOIIUX MAaKCUMYM TTPENMYTIECTB TP MUHUMYMe 3aTpar.

CKOHIIEHTPUPOBABIIUCH HA COOBIIEHUAX, BHI CMOXKETE YBUIETH HEOOXOAUMOCTh
B HOBBIX 00BEKTAX, KOTOPYIO MHaUe MOKHO OBLIO OBl yIycTuTh U3 Busy. Korma co-
OOIIEHUST OTIIPABJISIIOTCS ¢ J0gepuem K TIOyIaTeI0 U 3aMPAIUBAIOT Y HETO TO, YTO
HY’KHO OTITPABUTEIIO (BMECTO TOTO YTOOBI COOBIIATE MY O TOM, KaK HYKHO BBICTPO-
UTh €r0 ToBeeHne), OOBEKThI €CTECTBEHHBIM 00Pa3oM (hOPMUPYIOT OTKPBITHIE WH-
tepdeiicsl, obranaionue riOKOCTHIO U TIO3BOJISIIONHE UCTIOIB30BATH TH OOBEKTHI
MOBTOPHO HOBBIMU ¥ TIOPOU CaMbIMU HEOKUAaHHBIMU CIIOCOGAMU.
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CHuxeHune 3aTpart
3a CYET HEABHOW
TUNnU3aunmu

ITesib 06bEKTHO-OPUEHTUPOBAHHOTO IIPOEKTUPOBAHUS — CHUKEHUE 3aTpaT Ha BHe-
ceHre uaMeHenuii. Terepp, KOrja CTajo MOHITHO, YTO IIEHTPOM IIPOEKTUPOBAHUS
HpI/IJIO)KeHI/IH ABJIAKOTCA COO6H_[€‘HI/IH, U1 KOT'/la Bbl CTaJI1 HpI/IBGp)KeHL[eM HOCTpOGHI/IH
YETKO OHpe[[e]IeHHbIX OTKPbBITBIX I/IHTep(l)eIL/,ICOB, MOJXHO 06T)eIII/IHI/ITb 9THU /IBa I10JIO0-
sKeHusT B 9 OEKTUBHYTO TEXHOJIOTHIO TPOEKTUPOBAHIS, KOTOPAST TIOMOKET CHU3UTD
Ballln 33TpaTbI.

ITa TEXHOJIOTUST HA3bIBAETCSI HESABHOU (<YMUHOU >, ULU IAMEHMHOU ) MUnusayue
(11071 HETl MOHUMAIOTCST OTKPBIThIE NHTEP(MENCHI, He TPUBI3aHHbIe HU K KAKOMY KOH-
KPETHOMY KJIacCy ). ITH TIPOHUKAIOIINE CKBO3b KJIACChI MHTEPGhEHCH IPUAAIOT BAITAM
HMPUJIOKEHUSIM HEBEPOSTHYIO THOKOCTH IIyTEM 3aMeHbl BeChMa 3aTPaTHbIX 3aBUCH-
MOCTEHN OT KJIaCCOB 3aBUCUMOCTSIMU OT COOOIEHMIA.

OO6beKThI ¢ HEIBHOI TUIIUBAIKMEN — 9TO XaMeJIEOHbI, OlpeeisieMble B IIEPBYIO
ouepe/ib M0 UX TIOBEJIEHNIO, a He 110 UX KJ1accy (MMEeHHO 32 9TO TEXHOJIOTHUS U TTOJTY-
YJIa CBOE Ha3BaHIe; eciiv 00bEKT KPSAKAeT KaK yTKa U XOAUT KaK yTKa, TO ero KJIacc
He UMeeT 3HAUYEHUsI, ITO YTKA).

B o100l riaBe paccMaTpuBaioTCs CoCOObI PACIO3HABAHUS Y UCIIOJIb30BAHUS He-
SIBHOM TUIIUBAIMU JJIs] IPUAAHMS IPUIOKEHNUIM O0JIblieii TMOKOCTU 1 00/1eTdeH sI
1poilecca X u3MeHeHusl.
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OcHOBHbIe cBeaeHud
O HedIBHOM TUNM3aunn

[TonsTHe «TUIT» UCTIOTB3YETCS B SI3bIKAX IIPOTPAMMUPOBAHUS JIJIS OITMCAHUST KaTe-
TOPUH COAEPKIMOTO IiepeMeHHOM. TTpote/lypHbIe SI3BIKU MTPEA0CTABIISIOT HEOOIBIIOE
(bukcupoBanHOe KOJTMYECTBO TUIIOB, KOTOPbIE UCTIOJIB3YIOTCS B OCHOBHOM JIJISI OTTH-
CaHUsI PA3HOBUIHOCTEN dannvix. Jlaxe B caMbIX POCTHIX SI3BIKAX OIPEAEIISIOTCS
TUTIBI JI7I9 XPAaHEHUS CTPOK, YHUCEJ U MAaCCUBOB.

Vmenno 3Hanue KaTeropuu COEP;KMMOTO TIepEMEHHON, VI ee TUTIA, TTIO3BOJISIET
MPIJIOKEHUIO BBICTPAUBATH TIPEATIOJIOKEHUE O TOM, KaK 9TO COAEPKUMOE ce0sI TOBE/IET.

[Tpuosenys BIIoHe 000CHOBAHHO IIPEAIO/IAralOT, YTO YHCIA MOTYT UCIIOJIb30-
BaThCS B MATEMaTUIECKUX BBIPAKEHHSIX, CTPOKU MOTYT OObEIUHATHCST, 8 MACCUBbBI —
uHzeKkcupoBaThes. B Ruby mozo6Hble oxkuanms, Kacarolecs oBeeHust O0beKTa,
NPUHUMAIOT (POPMY IIPEACTABJIEHHSI O €T0 OTKPhITOM uHTepdeiice. Eciu ogut 00beKT
3HAET TUII APYroro 0ObEeKTa, TO OH 3HAET, Ha KaKue cOOOLIeHNs 9TOT OOBEKT B CO-
CTOSTHUM OTBEYATb.

IK3EMITISIP Kiacca Mechanic, MO-BUANMOMY, COIEPIKUT TIOJHBIN OTKPBITHIN MH-
tepdeiic aToro knacca. CoBepIeHHO OUEBUIHO, YTO JIOOOH 0OBEKT, TTOMAraIONUHCS
Ha 9K3eMILIAP KJlacca Mechanic, MOKET paccMaTpUBATh 9TOT 9K3EMILIAD, Kak OYaTo
OH U ecmb Mechanic; 0OBEKT 10 CBOEI MPUPOJIE PeaNn3yeT OTKPBIThI HHTEpheiic
KJlacca Mechanic.

Ho BBI He OrpaHUYEHbBI OKUAHUEM TOTO, YTO OOBEKT PEArupyeT TOJbKO Ha 00uH
unrepdeiic. O6bexT Ruby mogoben yuactuuky 6ana-Mackapazia, MEHSAIONIEr0 MACKH,
MO/ICTPAnBAsICh 1TO/T TeMy. Kask/joMy, KTO Ha HETO CMOTPUT, OH MOXKET TTOKa3bIBaTh
JIPYTOE JINIIO; OH MOKET OCYIIECTBJIATH Pean3aluio MHOKECTBA PA3JIMUHbBIX HHTEP-
deiicos. Tun 06beKTa BHYTPH BalLIero IPUJIOKEHUS OLPEAESIeTCs B3IJISIIOM CMOT-
psiiero. [Tonb3oBaresisiMm 00beKTa He HyKHO 3HATh, K KAKOMY KJIACCY OH OTHOCHUTCS,
U OHU He J0JIKHBI GectiokouTbest 00 atoM. Kiace 1711 06beKTa SIBISIETCS BCETO JIMIIb
OJIHUM ¥3 CITOCOOOB MOJIYUEHIS OTKPHITOrO MHTepdeiica, a OTKPHITHIN HHTEP(EIic,
npuobpeTaeMblil OOBEKTOM OT CBOETO KJIACCA, MOKET OBITh OJHUM U3 HECKOJIbKUX,
COCTAaBJISIONIUX ero cosepskumoe. [Ipusoskennst MOTyT orpesiesiiTh MHOKECTBO OT-
KPBITBIX UHTEP(ENCOB, HEe CBI3aHHBIX C OJIHUM KOHKPETHBIM KJIACCOM; 3TU UHTEP-
(efichl Kak ObI IPOHU3BIBAIOT Kj1acc. Ilonb3oBarenu 060ro 06beKTa MOIyT COBEp-
IIEHHO CIMIOKOWHO OXKKAATh, YTO OH OyJeT AeHCTBOBATh Kak J0O0I I KaK BCe
peann3oBaHHble B HEM OTKPbITbie nHTepdeiichl. 1 HeBaxKHO, yeM UMEHHO SBJISIETCS

9TOT 0OBEKT, BaXKHO TO, YTO OH Oendaemn.
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Ecim kasapiii 0ObeKT BEPUT BCEM OCTAIbHBIM 00BEKTaM, YTO OHU B JII000ii OT-
JIeJIHO B3SATbIIl MOMEHT CTaHYT TeM, UTO OH O3KUAET, U 000 0OBEKT MOKET ObITh
YeM YIOJHO, TO BO3MOKHOCTH KOHCTPYKI[UH CTAHOBATCS Ge3rPaHUYHBIMU. DTUME
BO3MOMKHOCTAMHU MOKHO BOCIIOJIb30BAThC sl CO3MaHMUI ITMOKUX KOHCTPYKIINIA,
ABJIAIONUX cOO0M uy/ieca n306peTaTelbHOCTH.

PasymHOe Hcroib3oBaHie THOKOCTH TPeOYET OT Bac CIIOCOOHOCTH PAclo3HABAThH
MPOHMKATOIINE CKBO3b KJIACCHI TUIIBI M BHICTPAMBATh OTKPBIThIE HHTEPGhEIChI ¢ Ta-
KMMU 7K€ YETKO BbIPA)KEHHBIMU HAMEPEHUAME U C TEM K€ yCePAreM, KOTOPOE MPo-
SIBJISLIOCH TIPHM paboTe ¢ THMAaMK BHYTPH KJIACCOB B ryiaBe 4. THIIbI, TIPOHUKAOIINE
CKBO3b KJIACCHI, TO €CTh HesBHbIE THIIbI, 06J1aJal0T OTKPBITBIMU HHTEpdeiicamu,
MPEACTABSIONUMEU COO0 YETKO MPOTMCAHHBI 1 XOPOIIO JJOKYMEHTHPOBAHHBIN
KOHTPAKT.

HesBHble TUIIBI y4liie Bcero 00bsSCHUTD IIyTeM M3y4eHMs OCIeACTBII 0TKa3a
OT UX WMCIIOJIb30BaHus. B 9TOM pasjiesie UCIIOIb3yeTcs PUMep, IIpeTepreBalonuil
MHO’KECTBO PEOPraHU3alMi ¥ PEIIAOINi BechMa 3ay TaHHYO 3aa4y TPOEKTHPO-
BaHUS ITyTEM ITOMCKA BO3MOKHOCTH IIPUMEHEHUS M Pean3aini HesTBHOTO THIIA.

ynyuieHue u3 Buay BO3MOXHOCTEN NPUMEHEeHUs
HesiBHOW TUNu3auuun

B caenytoniem Kojie MpUHAIIEKAIMN Kiaccy Trip METOJ prepare OTIIPABJISET CO-
oblLieHe prepare_bicycles 00beKTy, cogep:kalieMy napamerp mechanic. O6parure
BHMMaHMe, YTO CCLIKA Ha KJIace Mechanic OTCYTCTBYET; XOTSI [TapaMeTp Ha3bIBAETCS
mechanic, cofiepsKanuiicst B HeM 00beKT MOKET OBITh JII0OOTO KJracca.

1 class Trip

2 attr_reader :bicycles, :customers, :vehicle

3

4 # 5ToT aprymeHT 'mechanic' moxeT 6bITb nboro knacca
5 def prepare(mechanic)

6 mechanic.prepare_bicycles(bicycles)

7 end

8

9 # ..

10 end

11

12 # ecnn cnydvaiiHo nepepaTb 3dK3emnaAp knacca *this*,
13 # 5To cpaboTaeT
14 class Mechanic
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15 def prepare_bicycles(bicycles)

16 bicycles.each {|bicycle| prepare_bicycle(bicycle)}
17 end

18

19 def prepare_bicycle(bicycle)

20 #...

21 end

22 end

CooTBeTCTBYIOIIAs [UarpaMMa TT0C/IeI0BaTeIbHOCTH TI0Ka3aHa Ha puc. 5.1. Buer-
HU 06BEKT MOJIyYaeT BCe, YTO €My HYKHO, HaUWHask ¢ OTIIPABKU prepare B ajipec
Trip ¥ nepeaBas IPU 9TOM apryMeHT.

¥ Mertoja prepare HeT SIBHO BbIpaKeHHON 3aBUCHMOCTH OT KJiacca Mechanic, HO
OH 3aBUCHUT OT MOJTyYeHHsT 00BEKTa, CTOCOOHOTO OTBEYATH HA COOOIEHNUS prepare_
bicycles. ATa 3aBUCUMOCTH CTOJIb OCHOBATEIbHA, UTO €€ JIETKO MPOTJSIETh WJTH
He B34Tb B pacyeT, HO TeM He MeHee oHa cyiiecTByeT. [Ipunaanexamunii kiaccy Trip
METO/[ prepare TBePI0 BEPUT, UYTO €TO aPTYMEHT COIEPKUT CBEJEHUS O TOM, KTO 3a-
HUMaeTCs TMTOATOTOBKOH BEJIOCUTIEIOB.

YcyryoneHue npoonemsl

Bo3MoskHO, BB 3aMeTUIIN, YTO 3TOT IIPUMEP [TOXO0K Ha UarpaMmy Hocjie10BaTeIb-
HOCTH, II0Ka3aHHYI0 Ha puc 4.6 u3 ruasbl 4. Ciie/ryionias peoprauusalis Koja yiryd-
MIUT KOHCTPYKIIUIO 3a CYET OTIIPAaBKU CBCZIeHI/Iﬁ O TOM, KaK TOTOBUTCA IIYTEMIECTBUE
Trip B KJ1acc Mechanic. Ho B okasaHHOM npuMepe He TPEABUANTCS BOOOIIe HUKAKUX
VILy4IlIeHUH.

IpencraBum cebe, uTo TpebGOBaHUS U3MEHUIUCH, Terepb, KpOMe MEXaHUKA, K MTOJI-
rOTOBKE IYTEIIECTBUS MOAKIIOYA0TCS KoopauHaTop (coordinator) u BoauTes b
(driver). B cooTBeTCTBUM CO CIIOKUBINENCS MOJETHIO KOJA BbI CO3/[a€Te HOBbIE
KJjaccol TripCoordinator u Driver un cHabxaeTe UX MOBEJACHUEM B COOTBETCTBUN
¢ obazannoctamu. Takske BHOCATCA U3MEHEHMS B METOZ, prepare KJjacca Trip, 4ToObl
OH BBI3BIBAJI KOPPEKTHOE MMOBE/IeHNEe Ha OCHOBE KasK/[0TO M3 CBOMX apTyMEHTOB.

Wsmenenus 1nokasansl B caenyionieM koje. Hosble kiaceor TripCoordinator
u Driver npocTsl u 6e3001IHbBI, HO METOJ prepare Kjacca Trip Telepb BbI3bIBAET
TpeBory. OH cchlTaeTcst Ha TPU PA3IMUHBIX KJIacca 1o MMeHaM U 3HaeT KOHKPETHBIE
METO/Ibl, PeajIM30BaHHbIe B KaX/I0M U3 HUX. Pucku cymiecTBeHHO Bo3pocin. Metoz
prepare Kjacca Trip MOXeT IPUHYKIATbCI K U3MEHEHUSIM U3-32 U3MEHEHU B Ipy-
TOM MeCTe ¥ CIIOCOOEH HEOKUIAHHO JaTh cOOU B pe3yJIbTaTe OTAANIECHHOTO, He CBSI-
3aHHOTO C HUM U3MEHEHUSI.
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Hekuin
006beKT

prepare(mechanic)

Knac
Trip

C

Knacc
Mechanic

prepare_bicycles(bicycles)

Heknn
0b6bekT

Knac
Trip

C

Knacc
Mechanic

Puc. 5.1. Trip nogrotaBnneBaeTcs, OTNPaBsAs MEXaHUKY NPOCLOY

O NoAroToBke Besiocnnenos

1 # noaroToBKa nyTewecTsBuA, Tr‘ip, CTaHOBUTCA CJIOXHee

2
3

O 00 N o Ul b

10
11
12
13
14
15
16
17
18
19

class Trip

attr_reader :bicycles, :customers, :vehicle

def prepare(preparers)
preparers.each {|preparer|
case preparer
when Mechanic
preparer.prepare_bicycles(bicycles)
when TripCoordinator
preparer.buy_food(customers)
when Driver
preparer.gas_up(vehicle)
preparer.fill_water_tank(vehicle)

end

end
end

20 # BBogATcA TripCoordinator wu Driver
class TripCoordinator
def buy_food(customers)

21
22
23

# ...
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24 end

25 end

26

27 class Driver

28 def gas_up(vehicle)
29 #...

30 end

31

32 def fill_water_tank(vehicle)
33 #...

34 end

35 end

ITOT KOJI — IEPBbIii 1Iar Ha Iy TH, KOTOPbIii 3aBeeT Bac B Tynuk. Koz mogo6Ho-
IO POJIa CO3/1aeTCs, KOr/la y IPOrpaMMUCTOB I1epe/l TJIa3aMuy CTOST OJIHU JIMIIb Cylile-
CTBYIOIIIE KJIACChI U OHU He XOTSIT 3aMe4aTh, 4TO YIIYCTUIN U3 BUY BasKHbIE COO0LIEe-
Hust. Takoll meperpyskeHHbII 3aBUCUMOCTSIMI KOJI — 3aKOHOMEPHBIN pe3yJsibTaT
BBIOOPA ITPUHITKUIIA OIIEHKU CUTYAI[H Ha OCHOBE KJIACCOB.

OcHOBHYO CYTb ITPOOIEMBI COCTABJISIOT, KA3aJI0Ch ObI, COBEPIIIEHHO Ge300UHbIE
Bet. MOKHO JIETKO OKAa3aThCs B JIOBYIIKE, yMast 00 MCXOHOM METOJIE prepare,
YTO OH OKHU/IAeT PeasIbHBIN 9K3eMILTISIp K1acca Mechanic. Bbl co cBonM TeXHUYECKUM
MBIIIJIEHHEM, H€3YCJIOBHO, COTJIACUTECH C TEM, UTO aPTYMEHT METO/Ia prepare MOKET
BIIOJTHE 3aKOHHO TIPUHAJIEKATD JTIOOOMY KJIacCy, HO 3TO Bac He CliaceT; B TIyOHHe
JLYILIU BbI BCE PaBHO OyjieTe yMath, YTO apryMeHT IPUHAJIEKUT Kiaccy Mechanic.

ITockosbKy BaM U3BECTHO, YTO Mechanic IoHUMaeT coollieHe prepare_bicycle,
1 Bbl yBEPEHDBI B TOM, YTO OHO IlepeiaeTcs Kaaccy Mechanic, To u3Ha4yaIbHO BCe BPO-
ne Obl UAET HEIJIOXO0. DTOT B3IJIS/ Ha BEIIU KAKETCsT PasyMHBIM, IIOKA YTO-HUOY b
HE U3MEHUTCS U B CIIMCKE aPTYMEHTOB HE CTAHYT MOSABJIATHCS 9K3EMILISPBI IPYTUX
KJIACCOB, He OTHOCSIIMECS K Kiaccy Mechanic. Kak TOJIbKO 3TO IPOU30#iET, METOTY
prepare IPUAETCS COBEPILEHHO HEOKIIAHHO 151 HETO paboTaTh ¢ 00bEKTaMU, He I10-
HUMAIOIIUMU co00IIeHNs prepare_bicycle.

Ecnm Bamm nipescraBieHns 0 MPOEKTUPOBAHUN OTPAHMYNBAIOTCS KIACCOM
U BAPYT OOHAPYIKUTCS, YTO BBl UMEETE JeJI0 ¢ OOBEKTaMH, He TIOHUMAIOIIUMU OT-
MPaBJEHHOTO BaMU COOOIIEHYS, Y BAC BO3HUKHET JKeJJaHUE OTKPBITH OXOTY Ha CO-
OOIIEHIS, KOTOPbIE 7OHAMHbL STUM HOBBIM 00beKTaM. [TOCKOJIbKY HOBBIE apI'yMEHTbI
ABJISIOTCA 9K3EMILIAPAMU KJ1acCoB TripCoordinator u Driver, Bbl BIIOJIHE €CTECTBEH-
HO HaYHeTe M3y4aTh OTKPBIThIE HHTEPMENCH 9TUX KJIACCOB U OOHAPYKUTE METObI
3aKyIIKM 1IPOJI0BOJIbCTBUA buy_food, 3alpaBKu rOPIOYUM gas_up U HAIIOJHEHU
BOJIOI pe3epBHOIT emkocTH fill_water_tank. MeTos o/rOTOBKY prepare Tenepb
HY>K/IA€TCI UMEHHO B 9TOM ITOBE/ICHUM.
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Camblii 0ueBUAHBIN CI10cO0 BbI30BA JAHHOTO MOBEAEHMs — OTIIPaBKa COOTBET-
CTBYIOLIMX €My COOOLIeHNH, HO TeNeph Mepel BaMU BOZHUKJIO IPEeIsaTcTBHe. Bee
Bl aPTYMEHTHI TPUHA/IJIEKAT PA3TUNIHBIM KJIaccaM U Peayn3yioT pa3ImyHble Me-
TOJIBI, U BaM TPeOYeTCs ONPeIeUTh KJIacC KaxkJ0ro apryMeHTa, YTOObI 3HATh, KAKOe
coob1Ienne OTIpas/IATh. J{obaBienne HHCTPYKIINNI case, IIEPEK/II0YaIoNniell KIacChl,
MO3BOJISIET PENTUTh MPOGJIEMY OTIIPABKU MTPABUJIBHOTO COOOIIEHNSI, HO BbI3bIBAET
B3PBIBHOW POCT 3aBUCUMOCTEH.

IToacumnTaiiTe KOJIMYECTBO HOBBIX 3aBUCUMOCTEN B MeTojie prepare. OH mojara-
eTcsT Ha KOHKPETHBIE KJIacChl, U HUYEro JIPyroro eMy He octaeTrcst. OH 3aBUCUT OT
UMeH 9TuX Kj1accoB. OH 3HaeT MMeHa COOOLIEeHNIT, B KOTOPBIX pa3OupaeTcst KasKIblii
KJIACC, 4 TaKyKe apryMeHTBI, TpedyeMble I 9TUX coobienuii. Bee a1 3HaHu 110-
BBIIIIAIOT CTEIIEHb PHCKA, U TEllePh MHOTHE OT/AaJleHHbIe U3MEHEHUS OYAyT UMeTh
no6outble 2(hPEKTHI, OTPAKAIOUIMECS Ha JaHHOM KOJIE.

XysKe TOTO, 3TOT CTUJIb TIPOrPAMMUPOBAHUST CKJIOHEH K caMOpa3MHOKeHuio. Kak
TOJIHBKO TIOSIBUTCS €11le OTHO 3BE€HO TIOJITOTOBKY ITYTEIeCTBUS, Bbl WJIN CJELYIONNN
IPOrPAMMUCT, 3aHATHIN STUM IIPUIOKEHIEM, J00aBHTe K MHCTPYKIUHI case HOBYIO BETBb
when. B BareM IpUIo;KEeHNHN CTAHET IOABJIATHCS BCe OOJIbIIE TOTOOHBIX METOOB, OCBE-
JIOMJIEHHBIX 00 MMEHAX MHOIMX KJIACCOB U OTIIPABJIAIONIMX KOHKPETHbIE COOOLIEHIS Ha
OCHOBE MCITOJIb3yeMOT0 KJ1acca. JIOrmueckM NeX0I0M 3TOTO CTHIIST TPOTPAMMUPOBAHUS
CTaHeT IOSBJIEHNE JKEeCTKO 3a[aHHOI0, COBEPIIEHHO HErMOKOTO IIPUIIOKEHNUST, KOTOPOe
B KOHEYHOM UTOTE OYJIET JIeTde MOJHOCTBIO [EPEIcaTh, YeM 4TO-TMG0 B HEM MEHSITh.

Ha puc. 5.2 mokazana HoBasi fuarpamma mocJje1oBaTeabHocTu. /1o cux mop Kaxk-
Jast AuarpaMMa II0C/Ae0BaTeIbHOCTH ObLIa IPOIIE COOTBETCTBYIONIETO eil Koza, HO
JlaHHas JrarpaMma Iyraer 0oJjiee CI0KHOU CTPYKTYPOil. DTa BecbMa TPEBOKHBII
3HaK. [lmarpaMmbl IOCIEA0BATENBHOCTU BCETA AOJKHbBI OBITh IIPOIIE IIPEACTABJII-
€MOTO UMU KOJIa; eCJIU 9TO He TaK, 3HAUUT, YTO-TO HEJIA/IHO B CAMON KOHCTPYKIIUH.

CKpbITble BO3MOXXHOCTHU
HessBHOM TUNu3auumn

Kimiou k n36aBieHHIo OT 3aBUCMOCTEH — MOHUMAHKUE TOTO, YTO MOCKOJIBbKY METOJL
prepare Kjacca Trip paboTaeT Ha MOJIyYeHUE OTHOTO PE3YJIbTATa, TO €70 APIyMEHTBI
JKeJIAIoT COTPYAHMYATD JIUI JOCTIKEHU eJUHOM 1en. Bee apryMeHTsl HaXo4aTcs
3/1eCh TIO OJTHON U TOM JKe TIPUYKHE, U HTa MPUYNHA He CBA3aHA ¢ 6a30BBIM KIACCOM
aprymesTa.

He oriiekaiiTech Ha To, 4eM y’Ke 3aHUMAETCs KJIacC KasKJ0r0 apryMeHTa, o/Ly-
MaliTe BMECTO 3TOTI0 O TOM, UTO HY’KHO MeTo/y prepare. Eciin mocMoTpeTh ¢ TOYKN
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3peHus METO/la prepare, HpO6]IeMa penraeTcsa o4eHb IMPoCcTo. MGTOLI prepare XO4eT
IO/ATOTOBUTD ITyTEHIECTBUE. Ero APryMEHTBI TOTOBBI JIA COTPYAHUYECTBA B IIOATO-
TOBKE IIyTEECTBUA. KOHCprKLH/IH CTaHET IIPOIIE, eCJIU prepare IIPOCTO JOBEPUTCA
UM B 9TOM JieJIie.

Hekun Knacc Knacc Knacc Knacc
06beKkT Trip Mechanic || Coordinator Driver
prepare(preparers)
| Livkn [preparers]
BapuvaHTbi) [Mechanic]

prepare_bicycles(bicycles)

[TripCoordinator]

buy_food(customers) -

[Driver] gas_up(vehicle) .

gl

fill_water_tank(vehicle) L

gl
Hekuin Knacc Knacc Knacc Knacc
06bEKT Trip Mechanic || Coordinator Driver

Puc. 5.2. Knaccy Trip M3BECTHO CNMLLKOM MHOIFO€ O KOHKPETHbIX Kjlaccax 1 MeToaax

ITOT 3aMbICe] TIOKAa3aH Ha PUC. 5.3, Tle y METO/[a prepare OTCYTCTBYIOT TIPEJI-
oTIpejiesIeHHbIe OKUIAHMST HACUeT KJIacca ero apryMeHTOB, BMECTO 9TOTO OH O3KUJIAET,
YTO KasK/blil M3 HUX OyZeT TeM, KTO TOTOBUT IryTeliecTsue (preparer).

JlaHHOE TIPe/oJIoKeHIE BRIBOPaUYMBaeT BCe HAaM3HAHKY. Bbr 0cBOOOKIaeTECh OT
BJIVISTHHSI CYTIIECTBYIOIINX KJIACCOB M M300peTacte HesiBHYIO ThI3anio. Cremayommum
IIarOM CTaHeT PelleHre BOIPoca O TOM, Kakoe CO0OIeHe METO/| prepare MOKET
pe3yJIbTaTUBHO OTIIPABUTH B a/ipec Kaxk10ro Preparer. C 3TOI TOUKN 3pEHNS OTBET
OueBH/IEH: prepare_trip (MMOATOTOBUTH ITyTEIIECTBIE).
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Hekunin Knacc He 3ame4eHHbIn
06bekT Trip paHee 'Preparer’

prepare(preparers)

| Lunkn [preparers]
BapuaHThl] [Mechanic]

prepare_bicycles(bicycles)

1]

[TripCoordinator]

buy_food(customers)

[Driver] gas_up(vehicle) - ‘
fill_water_tank(vehicle) 5
Hekuin Knacc He 3ameyeHHbIn CC K
06bekT Trip paHee 'Preparer’ c |l co

Puc. 5.3. Knaccy Trip HyXHO, 4TOObl KaXabli apryMeHT AEeNCTBOBAN B KAYECTBE YHaCTHMKA
NOArOTOBKM NyTEeLIEeCTBUS

Ha puc. 5.4 npeacrasieno HoBoe cooblenie. MeToz prepare Kjacca Trip Terepb
OJKHUJIAET, YTO €0 apryMeHTaMu OyyT HEeKHe YYaCTHUKHU MOATOTOBKK Preparers,
c110coOHbIE OTBEYATh Ha COOOLIeHNe prepare_trip.

Yo coboit peicTaBIsiet Preparer? Ha qaHHBII MOMEHT HIYETO TO0OHOTO eTile
He CYIIeCTBYET, 3T0 abCTPaKIKsl, CorJIalieHne 00 OTKPBITOM HHTepdeiice Ha OCHOBE
3aMbICJIa. JTO IO/ TPOEKTUPOBAHMSL.

OO06beKThI, peannsyIolye prepare_trip, — aTo Preparers, 1 Ha060pOT: 00bEKTHI,
B3aNMOJIEVICTBYIONNE C Preparers, Hy>K/AQIOTCS TOJBKO B BBIPAKEHUH JIOBEPHUSI, UTO
B Preparers peajnusyercsa unrepdeiic Preparer. ITocse Toro kak cioxurcs obpas
9T0i1 6a30B0it abCTPaKIUK, CTAHET JIETde BHOCUTD IIOIIPABKU B KOZ. Mechanic, Trip-
Coordinator 1 Driver JOJKHBI BecTH ce0sl Kak Preparers; B HUX J0JIKHA ObITh pea-

JIN30BaHa TOITOTOBKA Iy TEIIECTBUS prepare_trip.
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[lanee ciemyer Ko /711 HOBOM KOHCTPYKIUU. Tenepb METOI prepare OXKU/IAET,
YTO BCE €ro apryMeHTbl OYJyT OTHOCUTLCS K Preparers U 4TO HOBbII HHTepdeiic
OyJIeT peaiM30BaH B KaKIOM KJIacCe apryMeHTOB.

Hekuni Knacc Knacc
00bEKT Trip Mechanic
prepare(preparers) ‘43-
Uvkn | [preparers]
prepare_trip(self) -
3anpoc AONONHUTENbHbIX CBEAEHNI
additional info response
| L
Hekwnin Knacc Knacc
06beKT Trip Mechanic

Puc. 5.4. Trip cOTpygHMYaET C HEABHOMN TUNU3ALMNEN YHACTHUKOB
NOAroTOBKM NyTELIECTBUS

# NoproToBka nyTewecTBuA, Trip, ynpowaeTcs
class Trip
attr_reader :bicycles, :customers, :vehicle

1
2
3
4
5 def prepare(preparers)
6 preparers.each {|preparer|

7 preparer.prepare_trip(self)}
8 end

9 end

10

11 # Kaxabl y4yacTHWMK MOArOTOBKWU, preparer, paccMaTpuBaeTcAa B Buae obbekTa
12 # Cc HeABHOM Tunu3auuen, OTBeYvawwero Ha coobuweHue 'prepare_trip'

13 class Mechanic

14 def prepare_trip(trip)

15 trip.bicycles.each {|bicycle]|
16 prepare_bicycle(bicycle)}

17 end

18

19 # ...
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20 end

21

22 class TripCoordinator

23 def prepare_trip(trip)

24 buy_food(trip.customers)
25 end

26

27 #

28 end

29

30 class Driver

31 def prepare_trip(trip)

32 vehicle = trip.vehicle
33 gas_up(vehicle)

34 fill_water_tank(vehicle)
35 end

36 # ...

37 end

Temnepp MeTO prepare MOXET MMOJy4YaTh HOBBIX YUaCTHUKOB MOJATOTOBKH
(Preparers) 6e3 Kakux-00 BHIHY/KICHHBIX H3MEHEHUI; TIPU HA0OOHOCTH MOYKHO
JIETKO CO3/1aBaTh /IONOJHUTENIbHBIX Preparers.

MocnepcrBuga HEABHOM TUNU3aUuun

Hosas peanusanus o6jagaeT NpUBJIEKaTelbHON CUMMETPUEH, BCEISIONIEH yBepeH-
HOCTD B IPaBIJILHOCTH ITOAX0/A K TPOEKTUPOBAHMUIO, HO TTOCIEACTBHIA HESIBHOM TH-
[M3aLUK IIPOCTHPAIOTCS FOPA3/I0 IIUPE.

B ncxoaHOM puMepe METOJL prepare 3aBUCHT OT KOHKPETHOTO Kj1acca. B camom
HOC/IeIHEM IPUMEPE prepare 3aBUCUT OT HESIBHOM TunM3auuu. [1yTh MeskAy STUMK
ABYMs IPUMEPAaMHU MPOJIETaeT CKBO3b AeOPU yCIOKHEHHOTO, TIEPErPy;KEHHOTO 3a-
BUCUMOCTSIMU KO/

KoHKpeTHOCTD IepBOro mprMepa ynpoIaeT ero MOHMMaHKe, HO BhI3bIBaeT Oec-
[OKOMCTBO IIPU MBICJIA O €I0 PACUIMPEHUU. 3aKIIOYUTENbHbIA albTepHaTUBHbLIA
BapUaHT ¢ HESIBHOW TUMU3aI[ell HocuT GoJiee aGCTPAKTHBIN XapaKTep, OH TpedyeT
HPUIOAKUTH HEMHOTO OOJIbILIE YCUIUA /IS HIOHUMAHKSL, HO, B CBOIO OYEPE/b, IPE/-
Jlaraet JIerKoCTh pacmupenus. Teneppb mocae o6Hapy/KEHUS BOSMOKHOCTH TTPUME-
HEHM HesIBHOM TUIIM3AIMU BbI MOKETE BbI3BaTh HOBOE MOBEICHHE U3 BAIIETO [IPU-
JIOKEHMS, HEe MEHSS CYIECTBYIONIETO KO/, a MPOCTO TIPeBpaIias B Preparer ere
oluH 0OBEKT U HepeiaBast ero B METOJ, prepare Kjaacca Trip.
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[IpoTuBOpeUns MeXLy 3aTpataMil Ha KOHKPETH3AIMIO 1 3aTpataMi Ha abCcTpak-
IIMIO HOCST TTPU 0OBEKTHO-OPUEHTUPOBAHHOM TIPOEKTHPOBAHUH (DY HIAMEHTATLHBIIH
xapakTtep. B KOHKPETH3NPOBAHHOM KOJIe JieTde pa3obpaThCst, HO €r0 PaCIIupenne
06XOIUTCST HAMHOTO JI0pOsKke. AOCTPAKTHBIN KOJI MOJKET CHAYa/Ia MMOKA3aThCs MeHee
TIOHSATHBIM, HO TTOCJIE TOTO, KaK BBI B HeM pa3bepeTech, CTaHeT HAMHOTO TTPOITe BHOCHTh
B HEro U3MeHeH . Vcrnonb3oBaHe HesIBHON THITM3AIUY [IepeMelaeT KOoJ o MIKale
ot 6oJiee KOHKPETHOTO K GoJiee abCTpakTHOMY, 00JIeryast ero pacipenne, Ho 06Xo-
TSI CTOPOHOM GA30BLIN KJIACC «YTKUS.

CrocoOHOCTD TEPTIMMO OTHOCHTBCS K HEOTTPEIEJIEHHOCTH KIacca 00bheKTa — OT-
JIMYHUTENbHAST YePTa YBEPEHHOTO B CBOMX CIIOCOOHOCTSIX TMpoeKTHpoBimKa. Kak
TOJIHKO BBI HAYHETE OTHOCUTHCS K CBOUM 00HEKTAM YIUTHIBASI UX TIOBEIEHNE, A He X
IPUHA/JIEKHOCTD K TOMY WJIM NHOMY KJIAcCy, BBI IOTIA/ieTe B HOBBIIT MUD BBIPA3H-
TEJIbHBIX 1 THOKNX KOHCTPYKIIHIL.

NOJINMOP®U3M

[Moustitue nosimmopdusMa UCHOJIb3YeTCs1 B 00 bEKTHO-OPUEHTHPOBAHHOM IIPOrPAMMUPO-
BaHUU JIOBOJIBHO YACTO, HO B KAYECTBE OTIpe/lesIeHus B IIOBCEIHEBHOM peyr OHO BCTpeya-
€TCSI IOBOJIBHO PEJIKO.

[TommopdusM sBIseTcs BbIpaskeHUeM BecbMa CIeI(pIIecKoro XapakTepa 1 B 3aBUCU-
MOCTH OT BAIlIMX HAMEPEHHI MOKET UCTIOIb30BATHCS JIMOO 115t 001eHus1, Jiubo JJIst ycTpa-
menust. B o6oM cirydyae o HeM HYKHO UMETbh KOHKPETHOE MPe/ICTaBICHHE.

CriepBa HY’KHO 11aTh 0011iee onpezesieHune: «Mopd» (¢ rped.) ozHadaet (Gopmy, «<MOphU3M» —
COCTOSTHUE HATNYHS (POPMBI, a «TTOTMMOP(GU3M»> — COCTOSTHUE HATIMUNS MHOKECTBA (DOPM.
IT0 c10BO Hcnosb3yerca B Guonoruu. [Toaumopdusm npucyi 3sbiankam JlapBuna; oguH
BUJI IMEET MHOKECTBO (DOPM.

[Tommopdhusm B 0ObEKTHO-OPUEHTHPOBAHHOM TIPOrPAMMHUPOBAHUK O3HAYAET CIIOCOOHOCTD
MHOKECTBA PA3JIMIHBIX 00BEKTOB OTKIMKATHCS Ha O/[HO U TO ke coobienne. OTrpaBure-
JISIM COODIIEHUST HE HYKHO GECIIOKOUTBHCSI O KJIACCE MOJIyYaTelIst; HOJIyYaTe I MPeJoCcTaB-
JISTIOT CBOIO COOCTBEHHYIO BepCHIO moBeeHust. Takum 06pa3oM, OHO coOOIIeHne UMeET
MHOKeCTBO («110711» ) hopm («Moph» ).

CyliecTByeT HECKOJIBKO CIIOCOO0B oCTIzKeHNs monMopduama. OMH U3 HUX, KaK BbI
yiKe, HaBEPHOE, [I0Ta/IaliCh, — IPUMEHEHNE HESIBHOI Thnusanuu. J[pyrumu criocobamu
SIBJISTIOTCST HACJIE/IOBAHIIE U Pa3JieIeHIe POJIEBOTO TToBeieH st (IIocpeicTBoM MojtyJieit Ruby),
HO 3TO TEMBbI IPYTHX IJIaB.

[Mosmmopdubie METO/BI COOJIOAAIOT HETTTACHOE COTJIANIEHNE; OHK COTJIAIIAIOTCS OBITh
B3aMMO3aMEHSIEMBIMU C TOUKK 3peHust oTipasuTess. JI1060il 00beKT, peajnusyouui
noJIUMOPGHBINA METO, MOXKET OBITh 3aMeHeH JIOOBIM APYTrHUM 0GBEKTOM; OTIIPABUTEIO
cOO0IIEHNS He HYKHO 3HATh 06 ATOI 3aMeHe WJIH HECTH 32 Hee OTBETCTBEHHOCTb.

BsaumozamensieMocTh He SIBJISIETCS Ppe3yJibTaTOM Marmu. Kor/:[a NCIIOJIb3YETCA ITOJINMOP-
(1)I/ISM, BbI OTBeYaeTe 3a Obecredenne COOTBETCTBYIOILIETO IMOBEJIEHUA BCEX CBOUX 00BEKTOB.
ITOT 3aMbICE paccMaTprBa€eTCA B IiaBe 7.
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HanuncaHue Koga ¢ ncnosib30BaHUEM
HeaBHOM TUNMU3auum

Wcriosnb3oBatiie HESIBHON TUMTM3AINHT 3aBUCHUT OT Ballleil CIOCOOHOCTH PACIIO3HABATD
Te MeCTa, I/le Ballle TPUJIOKEHNE TTOJIYyYUT MIPEUMYIIecTBa 332 CYeT TTPOHUKAIONTUX
CKBO3b KJacchl unrepdeiicos. Peanunsanus HesaBHOIO TUIIA AETCS CPABHUTEIBHO
JIETKO; BaM, KaK TIPOEKTUPOBIIUKY, CJACIYET 3aMETHTH OTPEGHOCTD B TAKOH peai-
3aiuu u abcTparupoBaTh MHTEPGhEIC ITON peannsaiui.

B mammom paszene comepskaTcst mabI0Hbl, YKA3BIBAIOIINE PETTEH ST, KOTOPBIMI
MOJKHO BOCITOJIb30BATECST 1711 OOHAPYIKEHHS BOSMOKHOCTH TIPUMEHEHUST HESIBHO
TUTIU3ALIHN.

OOGHapyXXeHue CKpPbITbIX BO3MOXXHOCTEW
NPUMEeHeHUs HesIBHOW TMNnu3auumn

3a4yacTyio Hepaclo3HAHHbIC HESIBHBIC TUIIBI YiKe CYIIECTBYIOT, CKPbIBAsCh BHYTPU
rotoBoro kojia. Ha Hasmmune cKpbhITBIX BO3MOKHOCTEN TPUMEHEHNST HESTBHON TUTTN-
3aI1 YKa3bIBAIOT HECKOJIBKO BEChMa PACIIPOCTPAHEHHBIX 1TAGJOHOB ITPOrPAMMHUPO-
BaHus. HedBHBIMU THTIAMYT MOKHO 3aMEHUTD cJieiyIotiue GparMeHThbl Koja:

0 MHCTPYKIUU case, IEPEKIIOYAIIINE KO Ha OCHOBE KJIacCa;
Q kind_of? mis_a?;

Q responds_to?.

MHCTpYKUMM case, nepekxsiioyalome Koz,
Ha OCHOBe Knacca

Hawubosee yacTo BCTpeUaromuiicss OueBUAHBIN MAabI0H, YKA3LIBAIOMIN Ha HeoOHa-
PY’KEHHYIO BOBMOKHOCTb IPUMEHEHNsT HESIBHON TUITH3AINH, 0TOOPAKEH B yoKe [pH-
BOAUMOM TIpuMepe. VIHCTPYKIUS case MepeKJIoUaeT Ko Ha OCHOBE MEH KJIACCOB
00BEKTOB U3 IIPEMETHOI 001acTH Baero npuioenst. CIreyonuii MeToz prepare
(Taxoii ’xe, KaK MOKa3aHHBII BLIIIIE) J[O/KEH TIPUBJIECKATH Ballle BHUMAHUE.

1 class Trip

2 attr_reader :bicycles, :customers, :vehicle
3

4 def prepare(preparers)

5 preparers.each {|preparer|

6 case preparer
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when Mechanic

8 preparer.prepare_bicycles(bicycles)
when TripCoordinator

10 preparer.buy_food(customers)

11 when Driver

12 preparer.gas_up(vehicle)

13 preparer.fill_water_tank(vehicle)

14 end

15 }

16 end

17 end

Korma BaM BcTpedaeTcst aToT mabJioH, BbI 3HAETE, UTO BCE preparers JIOJIKHBI 10
GOJIBIIIOMY CYETY YTO-THOO COBMECTHO MCTIOB30BATD; OHHU 3/I€Ch MOSBUINCH OJ1aT0-
napst ueMy-To obiiemy. Mecneyiire Ko u 3agaiiTech BOMPocoM: « 1o MMEHHO XoueT
prepare OT K&KJIOTO U3 3TUX aPTYMEHTOB?>

OTBeT Ha HTOT BOMPOC MOJCKAKET XapaKTEP TOTO COOOIIEHNUST, KOTOPOE BaM CJie-
JLyeT OTIPABUTD; HTO COOOIEHNE CTAHOBUTCS OTIIPABHON TOYKOII onpesesenust Ha-
30BOTO HESBHOTO THUTIA.

B manHOM ciiydae METOJI prepare XOUeT OT CBOUX apryMEHTOB JOOUTHCS TTO/I0-
TOBKH K Iy TenecTBrio. Takum 06pa3oM, prepare_trip (TIOATOTOBKA K Iy TEMIECTBUIO)
CTAaHOBUTCSI METOJIOM B OTKPBITOM MHTEP(elice HOBOTO HESIBHOTO THIIA Preparer.

kind_of? nis_a?
CymiecTByioT pasHooOpasHble CIIoCOObI IIPOBEPKU KIacca obbekTa. OauH U3 HUX —
uHCTpyKIma case. Coobuienus kind_of? u is_a? (ABJIAIONMECS CHHOHUMAMU )
Takske MPOBEPSIOT MPUHAAIEKHOCTD K Kiaccy. [lepe3annch nmpeskHero mpuMepa
cJIeAYIONM 0Opa3oM He IPUBOAMT K YJIYYIIEHUIO KOJA.
1 if preparer.kind_of?(Mechanic)
2 preparer.prepare_bicycles(bicycle)
3 elsif preparer.kind_of?(TripCoordinator)
4 preparer.buy_food(customers)
5 elsif preparer.kind_of?(Driver)
6 preparer.gas_up(vehicle)
7 preparer.fill_water_tank(vehicle)
8 end

Ucnosnb3oBanue kind_of? HUYEM He OTJINYAETCS OT MPUMEHEHWS WHCTPYKIIUN
case, ePEKITIOYAIONTeN KO/l Ha OCHOBE KTacca. JTO BBI3BIBAET OTMHAKOBbIE TPOOTIEMBI,
U JUTA UCIIPABJICHUS CUTYAINN HY/KHO MCIIOJIb30BaTh OJMHAKOBBIE TEXHOJIOTUN.
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responds_to?

[IporpaMMuCTbI, MIOHUMAIOIIUE, YTO HE HYKHO BIIAJIaTh B 3aBMCUMOCTD OT MUMEH
KJIaCCOB, HO HE C/EJABIINE €Ie NIar HaBCTpeuy HesIBHOM TUIIM3alluH, CKIOHHDI 32~
MeHATH coobmienne kind_of? coobniennem responds_to?.

1 if preparer.responds_to?(:prepare_bicycles)
2 preparer.prepare_bicycles(bicycle)

3 elsif preparer.responds_to?(:buy_food)

4 preparer.buy_food(customers)

5 elsif preparer.responds_to?(:gas_up)

6 preparer.gas_up(vehicle)

7 preparer.fill water_tank(vehicle)

8 end

HecmoTps Ha He3HAUNTETHHOE COKPAIIeHNEe KOJTNIeCTBA 3aBUCUMOCTEH, NX B KOJIe
0CTaeTCst Bee ske CJAUIKOM MHOTO. OT UMEH KJIacCOB yAanoCh H30aBUTHCSI, HO KO/
[O-IIPEKHEMY CUJIBHO IIPUBSA3aH K Kjaccy. YeM oTimdaercs To, 4To 00beKT Oyuer
3HaTh O prepare_bicycles, 0T TOro, 4To oH OyzeT 3HaTh 0 Mechanic? He oboubLaii-
TECh TEM, UTO BaM YAaJI0Ch U30aBUTHCS OT SIBHBIX CCBLIIOK Ha Kiacc. B aTom npumepe
IIO-TIPEJKHEMY OKUITAIOTC BIIOJTHE KOHKPETHBIE KJIACCHL.

[axxe eciu ckagpIBaeTCA TaKasg CUTYyaIUs, TP KOTOPOH prepare_bicycles unu
buy_food peanusyiorcss 6ojiee ueM OZHUM KJIACCOM, 9TOT IabI0H KOJIa BCe PABHO
COJEPIKUT HEHY KHbIE 3aBUCUMOCTH; OH KOHTPOJIUPYET APYTrie 0OhEKTHI, BMECTO TOTO
4TOOBI UM JIOBEPSATD.

BHeapeHue posepua
B UCNOJIb3OBaHue
HedBHOM TUNM3auumn

Wcnonp3oBannme kind_of?, is_a?, responds_to? 1 MHCTPYKINII case, TepeKI0Yai0-
IIUX KOJL HA OCHOBE KJIACCOB, CBUIETEIBCTBYET O MPUCYTCTBUU HEOOHAPYKEHHBIX
BO3MOKHOCTEH MTPUMEHEHUS HesIBHOU TUNuU3aiuu. B kaxaoM n3 aTux cjaydaes KoJ
Kak Obl TOBOPHT: «51 3HAI0, KTO BBI, M TIO9TOMY 3HAI0, UMO 8bl desaemes. ITO 3HaHUe
CBUJETENBCTBYET O JeGUIINTE TOBEPHSI MEKIY B3aUMOICHCTBYIOMINMHI 0OBEKTAMK
U CJIOBHO KaMeHb Ha 11iee Baiux 00beKToB. OHO BHOCUT 3aBUCUMOCTH, CYIIECTBEHHO
3aTPY/AHSIONINE BHECEHNE B KO/l UBMEHEHUT.

Kax n mpu mapymenun 3akona /leMeTpsl, 3TOT CTUITh KOJIA CBUIETETTHCTBYET O TOM,
4TO BHI ellle He 0OHAPYKUJIN OTKPBITHII MHTepdeiic oobekTa. ToT (akr, uTo Hesa-



HanucaHue Kkoga ¢ ucnosb3oBaHMeM HessBHOW Tunu3auumn 137

MEUEHHBIT 0OBEKT UMEET OTHOIIECHNE K HESIBHOM TUMU3AINH, & He K KOHKPETHOMY
KJIaccy, He uMeeT abCOTIOTHO HUKAKOTO 3HAYEHST; 371eCh IJIaBHOe — HHTep(Elic, a He
KJacc 0ObEKTa, KOTOPBIH €T0 PeaTn3yer.

T'ubKkue MPUITOKEHNUS CO3/IAI0TCS Ha OCHOBE 0OBEKTOB, PAOOTAIOIINX Ha IOBEPHN;
a cjieaTh OOBEKTHI 3aC/YKIUBAIOIMMU JOBEPUs — Ballia 3aja4a. Koraa Bbl BUANTE
9TH abIOHBI KO/Ia, COCPENOTOYBTECh HA OXKUAAHMSIX BLI3BIBAIOIIETO KOMA U BOC-
MOJIb3YUTECh UMH JIJIs TOTO, YTOOBI OTBHICKATH BOBMOKHOCTD TIPUMEHEH ST HESTBHOM
tunu3auu. C MpuiesoM Ha HesIBHBIN THTI OTIPeIe/InTe ero mHTepdeiic, peanusyiTe
aTOT uHTEpdeiic TaM, riae 310 HeoOXOANMO, a 3aTeM J0BEPhTECH MPABUIBHOMY IO~
BEJICHUIO €r0 Pean3aTOpPOB.

ﬂ,OKVMGHTMpOBaHMe HesqABHbLIX TUNOB

ITpocretitmast pa3HOBUIHOCTD HESTBHOTO THTIA CYIIECTBYET TOIBKO B BU/IE COTJIATICHHS
0 €r0 OTKPBITOM UHTepdeiice. IMEHHO Takast pa3HOBUIHOCTD, KOT/Ia HECKOJIBKO Pa3-
JINYHBIX KJIACCOB PeaTN3yioT MeTO/I prepare_trip (B CUJIy 4ero MOTYT paccMaTpu-
BaThCs B KAYeCTBe Preparers), M CO37[aeTCs B IpUMepax KoJa TaHHOH TJIaBhl.

HesBublii i1 Preparer 1 ero OTKPBITHIN MHTEPGENC CUUTAIOTCS YETKO BIPAsKEH-
HOI 4acCTbl0 KOHCTPYKIIMHU, HO BUPTYAJIbHOI 4acThio KOJIA. Preparers sBJSIOTCA
abcTpakiueil (M CTAHOBATCS HHCTPYMEHTOM TIPOEKTUPOBAHHS ), HO 9Ta JKe camast
abCTPaKIMst IeJIaeT HeTBHBII TUTT MEHEE OUEBUIHBIM B KOJIC.

[Tpu cozparnum HesiBHBIX TUIIOB UX OTKPbITbIe MHTEPMENCH CIeyeT TOKYMEeHTU-
poBaTh U TeCcTUPOBaTh. K cyacThlo, Jydmieil JOKYMEHTAI[UN, YeM XOPOTITHE TECTHI,
He HailTH, T0ATOMY MOJIfIesIa Y3Ke C/IEeTaH0; OCTATIOCh TOJIBKO HATUCATD TECTHL.

[lomoTHUTEIbHBIE CBE/ICHUS O TECTUPOBAHUY HEIBHBIX THUIIOB AI0TCA B TJ1aBe 9.

PacnpepeneHue
KOo4a MeXAay «yTKamMm»

B ar0ii r1aBe «<yTKaMu» Preparer IPeA0CTaBISIOTCS 0CO0bIe I KAaxKI0T0 KJiac-
ca BepcuH ToBejienns, TpebyeMbie nx nurepdeiicom. MeToz prepare_trip peasu-
3yeTcd B Mechanic, B Driver u B TripCoordinator. O6u1eil aBagercd TOJbKO
curHaTypa aToro MeTtojia. COBMECTHO UCITOIb3YyeTCs JINIIb MHTepdelic, a He peau-
3a1ud.

[IprcTynuB K NCITOTH30BAHUTO HESTBHBIX THUIIOB, BBI TOMMETE, YTO PeaN3yIoIIne
UX KJIaCChl 3a4aCTYIO HY»KIAIOTCS B pasieseHun obuiero mosegenns. Hamicanue
<YTOKy, Pa3eIAIoNnX KO/, — O/IHA U3 TeM, PacCMaTPUBAEMbIX B TJiaBe 7.
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Myapbii noaxon, K BbiIOOpPY «yTOK»

W3 xax0ro MoKka3aHHOTO paHee MpruMepa, HECOMHEHHO, CJIEYEeT, UTO He HY»KHO UC-
0J1b30BaTh kind_of? miu responds_to? JIsd pelleHns, Kakoe cooOIeHne JoKeH
oTnpaBuTh 00beKT. KpoMe Toro, BBl He I0JIKHBI BBIMCKUBATH 00JIACTH MTOJIYYarOIIero
KO/1, BBIIIOJIHAIOIIET0 UMEHHO 3Ty 3a/a4y

Cuenyrommii Ko siBjsieTcst mpuMepoM 13 cpeibl Ruby on Rails (active_record/
relations/finder_methods.rb). 9ToT TprMep 3aBEIOMO UCIIOIb3YET KJIACCHI TS TIPU-
HATUA PelleHus 0 TOM, KaK paclOpsAAUTLCA CBOMMU BXOAAIIMMU JaHHBIMU, TO €CTh
IIPUMEHAET TEXHOJIOIUIO, COBEPUICHHO IIPOTUBOIIOJJIOKHYIO TeM YKA3aHUAM, KOTOPbIE
Gblyin lanbl Bhiiie, [lokasaHHBII HUSKE METOJT first TOYHO OTIpeiesisieT, Kak cebst BecTr
Ha OCHOBAHMU KJIacca CBOEro apryMeHTa args.

Ecuiit otiipaBKa coOO0IIeHNsT Ha OCHOBAHUU KJIACCA MOJTY4aeMOoro 00beKTa CTOb
naryOHO BJIMSIET HA Ballle MTPIJIOJKEHIE, TO TTOYEMY JKE 9TO KOJI TPU3HAETCSI IPUEMIIEMbBIM ?

1 # YpobHasa obepTka ana <tt>find(:first, *args)</tt>.
2 # You can pass in all the same arguments to this
3 # method as you can to <tt>find(:first)</tt>.

4 def first(*args)

5 if args.any?

6 if args.first.kind_of?(Integer) ||

7 (loaded? && !args.first.kind_of?(Hash))
8 to_a.first(*args)

9 else

10 apply_finder_options(args.first).first

11 end

12 else

13 find_first

14 end

15 end

rHaBHOGOTHHHHeSTON)HpHMepaOTHpeﬂbHQHHHXBaKHKYHKHCHB(HH6HHBHOCTH
MpoBepsieMbIX KyaccoB. Korma Mmetos first 3aBucut oT Integer u Hash, TO OH 3aBUCUT
OTKopHeaniKﬂaCCOB]Kuby,KOTopbueHaMHOFOCTa6MﬂbHeeer0camoro.BepOHTHOCTb
TOFO,QTOIntegerIUH{HaShHBMCHHTCﬂTHKHLIO6paSOM,qTOSTOSaCTaBHTBHOCHTb
M3MEHEHU B MEeTOJ first, HIYTOKHO MaJjia. JTa 3aBUCUMOCTD He BBI3BIBAET HIKAKUX
omnaceHnil. BO3MOKHO, T7ie-TO B 3TOM KO/l U TIPSYETCS HeSIBHBIN THUII, HO €TO TMTOUCK
U peayinsalius BPsiL I CHU3AT 00II1e 3aTPaThl Ha IPUJIOKEHUE.,

W3 panHOTO TIpMIMEpa MOKHO TTOHSITD, YTO PETICHNE O CO3/TAHNH HOBOTO HESIBHO-
'O THUIIA J0JKHO ObITh B3BEIIEeHHbBIM. 1€/ IIPOEKTUPOBAHIA 3aKII0YACTCS B CHIKE-
HUW 3aTPaT, UMEHHO 3TUM KPUTEPUEM CJIelyeT PYKOBOACTBOBATHCS B KAJK/IOU CHU-
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tyarun. Ecim cosianye HETBHOTO THITA COKPATHT YHCIIO HECTAOMITLHBIX 3aBUCHMOCTEI,
€ero Hy’kKHO co3/1aBath. [10X0/UTe K eIy ¢ TPE3BBIM PACUETOM.

[MoapasymeBaemast B Ipe/bIAYIIEM TIPUMEPE «yTKa» PacipocTpaHsercs Ha Inte-
ger U Hash, cire1oBaTesibHO, ee peansalus norpebyer BHeCeHUsT U3MeHeH Ml B 6a30-
Bbie KJIacchl Ruby. VMameHeHne 6a30BBIX KJIACCOB HA3BIBAETCS 00€3bSHOUM NAMUEM
(monkey patching) u siBisteTcst sameuarenbHOI ocoberHOCTRIO Ruby, KoTopast Mosker
CTaTh B HEOTIBITHBIX PYKaX BECbMa OTIACHOM.

OnHo Nes10 — pearn30BhIBATh HESTBHYIO THUITHM3AINIO CKBO3b CBOM COOCTBEHHBIE
KJTACCHI, ¥ COBEPIIIEHHO IPYTOe — BHOCUTH M3MEHEHNs B 6a30Bbie Kiracchl Ruby mmst
BBEICHUS HOBBIX HESIBHBIX THIIOB (Apyrue nmoGoumbie a(pekTh 1 0ee BRICOKUE PH-
ckn). Ho HI 07THO 113 9THX cOOOPasKEHMIT He IOJZKHO B CTydae HeOOXOMMOCTH TOMEITIATh
HCIob30BaHmio B Ruby 06e3bsHbero matya, O[HAKO BaM CJIEAYET Y€TKO 0O0CHOBATH
Takoe MPOEKTHOE perenue. Y 1oka3aTenbeTa 0JKHbL ObITh BECOMBIMI.

NMpeoponeHue ctpaxa NPUMEHEeHUs
HeaBHOM TUNU3auum

[lo cux 1op B 9701 r71aBe TeMa IMTPOTUBOCTOSTHUS MEKILY AMHAMUYECKOUN 1 CTaTUYeCKON
TUMHU3ANNEH eJTUKATHO 00XO/IIACH CTOPOHOM, HO Jjasiee n3berath aTOr0 BOIPOCca
HeJsb3s1. Eciim y Bac mMeeTcst OIbIT TPOrPaMMUPOBAHMS C UCIIOJIb30BaHUEM CTaTHie-
CKOI TUIIU3AIMN 1 1/ies] HesSIBHOM THUITM3AIlNK BBI3bIBAET Y BAC TPEBOTY, TO 3TOT pPas-
Jies1 — 1A Bac.

Ecau ke 9TOT CIIOp BaM HEIIOHATEH, eCJIM BaM 110CYaCTIMBUIIOCH UCII0JIL30BATD
Ruby u BBI coryIacHbI ¢ TIPEABIAYIIUMHU PACCYKICHUSAMI HACUET HESIBHOU THITU3AIINH,
MOJKETE MTPOCTO TTPOJIUCTATH ATOT Pasiest 6e3 OmaceH st MPOTYCTUTD YTO-TO0 BAKHOE.
Ho BbI MOkeTe ocYuTaTh CJe/lyIonil MaTepuall oJIe3HbIM, €CIM BaM Hy»KHO I1a-
PUPOBATh APIyMEHTDI BAlUX JIPy3eil — IpUBEPKeHIeB CTATUYECKON TUIIN3AIINN.

MoppbiB HEABHOM TUNU3aLUN C MOMOLLbIO
cTaTU4YeCKon TMnmn3aumm

Panee B 1aHHOIi T1aBe mun ObLI ONPEIENIeH KaK KATeTOPHst COAEPIKUMOTO MepeMeH-
HOIL. SI3BIKH TpOrpaMMUpOBaHst 00JIAAI0T JTHOO0 cmamuueckoil, b0 OuHaMuueckol
TI/IHI/ISaHI/Ief/'I. BosbimmuacTBO (XOTH 1 HE BCG) CTaTUYECKH TUTTU3NPOBAHHBIX SA3BIKOB
TPEOYIOT SIBHOTO OOBSIBICHUSI TUIIA KasKIOU TIEPEMEHHOI U KaXKI0TO apaMeTpa
MeToAa. ZII/IHaMI/I‘{eCKI/I TUIIN3NPOBaHHbBIC A3bIKN OIIYCKaIOT 3TO Tpe6OBaHI/Ie; OHH
MO3BOJISIIOT BaM MOMEIIATH J060e 3HaYeHre B JI0OYI0 MEPEMEHHYIO U TIePeIaBaTh



140 T[naa 5. CHMXEHMe 3aTpaT 3a CHeT HEABHOW TUNU3aumn

0601t aprymMenT o6oMy MeToy Oe3 HajibHeiinero o0baBIeHrs. BiioHe 04eBUIHO,
uyro Ruby obiragaer quHaMuyecKoil TUIIM3aIeNt.

CraBka Ha IMHAMUYECKYIO TUITU3AIUIO 3aCTABJISIET HEKOTOPbIX TPOrPAMMUCTOB
UCIBITHIBATH AUCKOMMOPT. J[JIs1 OHUX NPUYMHA B HEJIOCTATKE OIbITA, IPYTHe JKe
BEPAT B TO, YTO CTaTUYECKas TUIIM3aLUst Gojiee HalesKHa.

ITpo6Gsiema HelOCTaTKa OIIbITA CO BPEMEHEM IIPOXOAUT caMa coOo, a BOT Bepa B To,
YTO CTaTUYECKas TUIINU3AIMS [IPEIIIOYTUTeIbHee, 3a4acTyio HenameHHa. [IporpamMmu-
CTBI, KOTOPBIX ITyTaeT AMHAMUYECKAS TUITH3AIIMS, CTPEMSITCSI B CBOEM KOJIE K ITPOBEPKE
KJIACCOB 0OEKTOB; 9TU Ype3MEPHbBIE IIPOBEPKU MOAPBIBAIOT 3 (DEKTUBHOCTD JUHAMU-
YeCKON TUIN3AI1H, JieJIast CII0JIb30BaHe HESIBHOM TUITM3AIlY HEBO3MOKHBIM.

ITpu OSABIEHUN HOBBIX KJIaCCOB METO/BI, He CII0COOHbIE K IIPABUIbHOMY II0BE-
JieHnIo 6e3 cBeleHNi O TIPUHAJIEKHOCTH X aPIYMEHTOB K T€M WJIM MHBIM KJIaCCaM,
nanyT c6oii (¢ omnbKaMu HECOOTBETCTBUSI TUIIOB ). IIpOrpaMMICTBI, BEPSIIKE B CTa-
TUYECKYIO TUIIM3ALUIO, IPUBOMIAT 9TH 0COOEHHOCTU B KA4eCTBE JOKA3ATENbCTB B He-
00X0AMMOCTH JIOIOJIHATEILHON IIPoBepKH TUII0B. ITocie 1o6aBieHnst JONOTHUTE I b-
HBIX IIPOBEPOK KOJI CTAHOBUTCS MeHee THOKKMM U elie OoJiee 3aBUCUMbBIM OT KJlacca.
Hosble 3aBUCUMOCTH CTAHOBSATCS IPUYUHAMU JAOIOJHUTEIbHBIX cOOEB U3-3a TUIIOB,
U TIPOTPaMMUCTBI PEATUPYIOT Ha 3TO TTyTeM T00aBJICHUST TOTOJHUTEIbHBIX TIPOBEPOK
Tu1oB. TeM, KTo MONal B 9TOT KPyTOBOPOT, KOHEYHO, Oy/IeT TPYAHO MOBEPUTDH, UTO
BBIXO/IOM CTAHET ITOJTHOE y/IaJIeHI e TTPOBEPKU TUTIOB.

[IpumeneHMe HESTBHOW TUTTU3AITMN — CIIACEHME U3 ATOW JIOBYITKUA. OHA yCTpaHsi-
eT 3aBMCUMOCTH OT KJIacca 1 TeM CaMbIM I103BOJIsIeT U30eraTh MocIeayoux c6oes,
cBsA3aHHBIX ¢ TunaMu. OHa OTKpbIBaeT cTabuabHble aOCTPAKIMK, OT KOTOPBIX CO-
BEPIIEHHO GE30I1aCHO MOYKET 3aBUCETh Balll KOZ.

CpaBHeHue cTaTu4eckom
M AUHaAMUYEeCKOUW TUnu3auum

B Hagex e pa3BeAThb mo0bIe OTraceHumsd, KOTOPbIE MEIITAIOT BaM CTATh IIPUBEPIKECHIIEM
ZII/IHaMI/I‘-IeCKOI‘/JI TUIN3aluun, CpaBHUM INHAMNYECKYIO I CTATUYECKYIO TUIIN3allNIO.
n CTaTU4eCKad, U AMHaAaMHWYCeCKad TUIIN3alluA [1al0T OlIpeAeJTI€eHHbIC 06€H_[aHI/IH,
ny Ka)KlIOﬁ 13 HUX €CThb CBOU IIJIFOCbl U MUHYCBHI.
HpHBep)KeHL[I)I CTaTUYECKOI TUITN3AIMN CChIIAIOTCS Ha CJIEAYIOIINE €€ Ka4eCTBa:

O KOMIUJISITOP OOHAPYKUBAET OMUOKM, CBSI3aHHBIE C TUTIAMU JaHHBIX B XOJI€ KOM-
MUY,

HarjdaaHasa I/IHCI)OpMaLII/IH O TUIIE CIYKUT B Ka4€CTBE€ JOKYMEHTAI[NH;

OTKOMHI/I]II/IPOBaHHHﬁ KO/l OIITUMU3NPOBaH 11O/ 6I)ICTpO€ BbIIIOJTHEHHE.
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Bce aTi kauecTBa cTAaHOBATCS CUITHHBIMU CTOPOHaMMU sA3bIKa ITPOrpaMMHUPOBaHMsI,
TOJIBKO €CJIN TIPUHATDH CJICI[yIOHII/HL/,I Ha6op COOTBETCTBYIOIIUX HpeﬂHOJIO)KeHHﬁZ

Q0 ecanm KOMIUJIATOP He IIPOU3BOJANUT IIPOBEPOK TUIIA, BO3HUKAIOT omubKu B Xo/ie
BBIITOJIHEHU S ITPOT'PaMMbI;

O [pPOrpaMMHECTBI B IIPOTHBHOM CJIYYae He CMOTYT Pa3o0dpPaThest B KOJIE; OHU HE B CO-
CTOSTHUY BBIBECTH THUI OOBEKTa, UCXO/IST U3 €T0 KOHTEKCTa;

O 6e3 JaHHBIX ONTHMU3ALUI IPUIOKeHIEe OYAET BHIIOIHATHCS CIUIIKOM ME/JIEHHO.
CTOPOHHUKM ITMHAMWYECKON TUTTU3AIIUY TIEPETUCIISIIOT CeIYIOIINE ee KauecTBa:

O KO/ MHTEPIPETUPYETCS U MOKET ObITh 3arPY KEH B IMHAMUICCKOM PEKIME; TIHKJT
KOMITUJISIIIUU-COOPKU OTCYTCTBYET;

B MICXO/THOM KOJI€ OTCYTCTBYET SBHO BbIpakeHHas WH(GOPMAIUS O THIIE;
JIeTYe OCYIIECTBIIACTCA METAIIPOTPaMMUPOBaHUE.

I KavecTBa 0OPETAIOT CUJTY TIPU MIPUHATHE CJIEAYIONEro Habopa mpeaIoio-
JKEHU:

O B 1eJa0M pa3zpaboTKa IPUIOKEHU 6e3 IMKIa KOMINIAUU-COOPKHU IIPOBOAUTCS
ObicTpEE;

O [IPOrpaMMUCTBI CYUTAIOT, YTO Ge3 0ObBICHIIT THUITA KO MPOTIE MOHATh, OHU
MOTYT BBIBECTH THI 00bEKTA M3 €r0 KOHTEKCTA,

U MeTranporpaMMupoBaHue SIBJISETCSA BOCTpe6OBaHHI)IM CBOICTBOM SI3BIKA.

BcTynsnieHve Ha nyTb AMHAMUYE€CKOW TUNu3aumm

HexkoTopplie 13 9TUX KaueCTB U MPEITOTI0KEHN OCHOBAHbBI HA OMITUPUYECKUX (paKTax
1 JIETKO TIOJI/IAI0TCA olleHKe. HecoMHEHHO, /17151 OT/Ie/IbHBIX TPUJIOJKEHU I KaueCTBEeH-
HO OTITUMHU3WPOBAHHBIN CTATUUYECKN TUITU3UPOBAHHBIN KO/ TIPEeB30/1eT TUHAMU-
YeCKM TUIM3UPOBAHHYIO peanusainuio. Korga amnaMuyecku TUIN3UPOBAHHOE
MPUIOKEHNE He MOKET OBITh HACTPOEHO HA IOCTATOYHO GBICTPOE BHITIOTHEHTE,
AJbTEPHATUBOI CTAHOBUTCA MPUJIOKEHUE CO CTaTUYecKOl Tunusanuei. TyT yx
HUYero He I10/ieJIaelllb.

A BOT apryMeHTbI HaCYET IIEHHOCTH OOBSIBJICHYSI TUIIOB B KAUECTBE IOKYMEHTAINH
HocsT Gosiee cyOBEKTUBHBIN XapakTep. IIporpaMMUCTbI, UMEOIIHE ONBIT PAOOTHI
C IMHAMUYECKOH THITH3AIHelt, CYUTAIOT, YTO OOBSIBJIECHUS TUTIOB HOCST OTBJIECKAIOINIT
XapakTtep. A Te, KTO MPUBBIK K CTATUYECKON TUTTU3AINH, U3-3a Aeduiinta nugopma-
MY O TUTIAX MOTYT MOTEPSITh OpueHTaIuio. Eciii Bbl patee paboTanu co CTaTU4eCcKn
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TUIIU3UPOBAHHBIM A3bIKOM, TAKUM Kak Java uin C++, 1 4yBCTByeTe, UTO OTCYTCTBHE
B Ruby siBHOrO 00bsiBIIEHVST TUTIOB BBIOUBAET Yy BAC TIOUBY U3-TI0]] HOT, TO BaM CJIe-
JIyeT IPOSIBUTD yIOPCTBO. OT3BIBBI IPYTUX JIIO/IEH 1a0T OCHOBAHNE TTPEATIONO0KUTh,
9TO MOCJIE TOTO, KaK Y Bac BHIpabOTaeTCsT MPUBBIUKA PabOTATh C HTUM SI3BIKOM, OKa-
JKETCSI, YTO MeHee MOJAPOOHBIN CHHTAKCHUC JIETYe TPOUUTATD, HAITUCATH U YCBOUTD.

Hacuet metanmporpammupoBanus (TO eCTh HAaTMCAHMST KO/Ia, KOTOPBIH TTHUIIET KO/
MHEHUS TPOTrPAMMUCTOB PACXO/IATCS, M KAKOM TOUKH 3PEHMS OHU IIPUICPKUBAIOTCS
(32 MM IPOTUB), 3aBUCUT OT WX JIMYHOTO OTIbITA. EC/M BaM MPUXOAUIIOCH PEIlaTh
CEPHE3HYIO MPOGIIEMY € TIOMOIIHIO TIPOCTOTO, JETAHTHOTO (hparMeHTa METATIPOTPAM-
MUPOBaHUs, BbI arUTUPYyeTe B ero No/ep:kKy. Ecan ke BaM IPUXOJUIOCH CTATTKU-
BaThCS € HETIPOCTOM 3a/1a4eil OTIAIKU Yepecuyp 3alyTaHHOTO, COBEPIIEHHO Heove-
BUJTHOTO W, BOBMOKHO, HEHYKHOTO (hparMeHTa MeTariporpaMMUPOBAHUS, TO Y Bac
MOTJIO CJIOJKUTHCS MTPEJICTABICHUE O HEM KaK 0 HOBOM CIOcoOe MBITKHU (TO €CTh Kak
00 MHCTPYMEHTE, OT IPUMEHEHHSI KOTOPOTO HY;KHO OTKA3aThCsl Pa3 U HABCET/IA).

MeranporpaMMupoBanue Kak cKaJjblie/Ib: B HeyMeJblX pyKax HaHeceT Bpej,
B PYKax ke OITBITHBIX IIPOTPAMMUCTOB TOPUT dyjieca (puc. 5.5). MerarnporpaMmmupo-
BaHUe JIapyeT HEBEPOSITHYIO 3((HEKTUBHOCTD 1 TPEOYET BHICOKOTO YPOBHST OTBET-
crBeHHocTH. QbseryeHre MeTaporpaMMUPOBaHUs — CHJIbHBIN apIyMEHT B ITOJIb3Y
JMHAMMYECKOHN TUITN3AIINH.

BE3OMACHO,

HO HE AN1A BCEX

Puc. 5.5. OcTpble MHCTPYMEHTbI MOJIE3HbI, HO HE /151 BCEX

PaccMoTpuM /1Ba OCTaJIbHBIX KauecTBa — IPOBEPKY TUIIOB B X0/le KOMITUJIAIINH,
HPUCYILYIO CTATUYECKON TUITN3AIUH, U OTCYTCTBHUE [UKJIA KOMITUISLAN-COOPKH [IPK
IUHAMUYecKoH Tunusanuu. [IpmBep:KeHIIb cTaTHIeCKON TUTTU3AIINH 3asTBIISIOT, UTO
IpeIoXpaHeH e OT HEOKMIAHHBIX OIMIMOOK, CBSA3aHHBIX C TUITAMU B XO/I€ BBITOJTHEHSI
POrpaMMbl, HACTOJIBKO HEOOXOMMOE U [[EHHOE Ka4eCTBO, YTO BBITO/Aa OT €ro Ha-
anuang nepeseniubaet 6osee apGHEKTUBHBIN TPOIECC TPOTPAMMUPOBAHNUSL, JOCTUTA-
eMbIli 32 CYeT yJlaJIeHUsI KOMITUJIATOPA.
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ITa apryMeHTaIuAg nCXoauT n3 Hpel[HOJIO)KEHI/Ifl, 4ToO Ipur CTaTUYECKOI TUTIN3a-
u:

O KOMIUJISATOP AEHCTBUTENBHO MOdHcem YOepedb BaC OT CyYallHbIX OMTHOOK;
O 6e3 MOMOIIN KOMITUJISITOPA 3TH OMUOKK TUTIOB 00513aTEJIbHO OyO0ym MOTTYIEHBI.

Ecsm y Bac MHOTOJIETHNI CTaX TPOTPAMMHUPOBAHNS HA SI3BIKAX CO CTATHYECKOH
TUIIN3AIKel, TO 9T [IPEIIIOJIOKEHN Bbl MOYKETE CYUTATD IIPOIIMCHBIMU UCTHHAMHU.
OjiHaKO AMHAMMWYECKAsT TUITU3AIUST PACCMATPUBAETCS 3/1€Ch, 4TOOBI TTOKOIEHATDH
OCHOBBI Ballei BEPDLI. Hastu APTYMEHTDI JUHAMUYECKasA TUTTU3AITNA MOJKET OTBETUTD!
«51 ve Mory» u «OHU He OYLYT AOMYIEHBI>.

Kommnuisitop ne moscem ybepedb Bac OT CIy4ailHbIX OIINOOK, CBI3aHHBIX C THIIA-
mu. Takum omubKaM MOABEPKEH JIIOOOH SI3BIK, OITYCKAIOIII TIPUBEEHUE TIepe-
MEHHOH K HOBOMY TuIly. Kak TOJIbKO BbI IIPUCTYyIIAeTe K IPUBEJCHUIO TUIIOB, DPEMHI
6€30MaCHOCTH PACCTErMBAIOTCS: KOMIIUJIATOP CAMOYCTPAHSIETCS U BaM IIPUXOJUTCS
TIOJTATATHCST B JleJTe TPeOTBPAIEeH ST OMMTUOOK THITOB Ha camoro cebst. KauecTBo koma
OTPEIETISIETCST TOMBKO TaM, Tie OH OBLT TPOTECTUPOBAH, a OT cHOEB B XOI€ BBITIOJHE-
HHA Bbl BCE PaBHO HE 3aCTpaXOBaHBbI. Mbicib 0o TOM, 4YTO CTaTHUYECKad TUuIlinu3danuda
rapaHTupyet 6e30MacHOCTh (HACKOIBKO ObI YTEITUTEIHbHOM OHA HI OBLIA), — 9TO
WJLTIO3USL.

DBouiiee TOro, CHOCO6€‘H KOMIINJIATOP BaC 3alllUTUTD WJIN HET, HE UMEET HUKaKOI'o
3HAYEHNST; BBI HE HY’KAAETeCh B 3alUTe. B pearbHOM MIpe KOMIHJISITOP IIPe0TBPa-
maet omuOKH, CBSI3aHHDBIE C THTAMU, KOTOPBIE B XOJI€ BBITIOJTHEHMS MTPOTPAMMBI
npaxkmuyecku Huxoeoa e 8osnuxarom. VIx mpocto He ObIBaeT. ITO HE 3HAUUT, YTO BbI
HUKOI'/la HE CTOJIKHETECH C OH_H/I6K3MI/I, CBA3aHHBIMHU C TUIIaMH, B XO/1€ BBIITOTHEHMA
MIPOTPaMMBI. Bpsiy Jiit Hali{y TCst TIPOTPAMMIICTBI, He OTIPABJISABINNE COOOIIEeHNE He-
UHUIUATU3UPOBAHHON TIepeMEeHHON UK He TIPe/iTioJiarapliie, YTo Y MacCuBa eCTh
AIIEMEHTDI, KOT/IA OH HA CAMOM JieJte OB MycThIM. HO KOMITHIISITOP He MOJKET PeIoT-
BPATUTH OGHAPYKEHUS B XO/I€ BBHITIOTHEHMS IPOTPAMMBI, UTO nil He MOHUMAET TTOJTy-
yeHHOTO coobmenus. Takue omuOKU ¢ paBHON 40JIeil BEPOSTHOCTU CIY4aIOTCsI
B O6eI/IX CHUCTEMaX TUIIN3allnu.

[unamuyeckast TUIIU3ALUS 1103BOJISIET BaM CMEHUTD [IPOBEPKY TUIIOB B XOJI€
KOMITUJIALINH, ABJAIONIYIOCA CEPbE3HbIM OI'paHMYeHNEM C BbICOKMMU 3aTpaTaMun
1 COMHUTEJIbHBIMU BBITO/IaMH, Ha OTPOMHDBIE BbITO/IbI, KaCalOIIUeCa Q(I)Q)GKTI/IBHOCTI/I,
MPEIOCTABISIEMBIE 32 CUET YAAICHUS IIUKIA KOMITHIISATIHA-COOPKU. ITOT OOMEH J10-
pororo ctouT. Tak BOCIOIb3yUTECh UM.

HesgBrasg tunusamnust CTpOUTCS HA AMHAMUYECKONW TUTTU3AIIAHN, U JIJIS KCTIOJIb30-
BaHU4 HESBHON TUIIM3AIMN HYKHO BOCIIOJIb30BATbCS 9TUM MHAMU3MOM.
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BbiBOAbI

Co001eHNs ABIIIOTCS OCHOBOIL, BOKPYT KOTOPOI BBICTPAUBAIOTCS 00BEKTHO-OPH-
€HTUPOBAHHbIE IPUIOKEHMS, 1 OHU IEPENAIOTCSI MEKAY OOBEKTAMU 110 OTKPBITHIM
nntepdeiicam. HesgBHast Tuiusaius oTBSI3bIBAET 3TU OTKPbITbIE MHTEPDENCHI OT
KOHKPETHBIX KJIACCOB, CO3/1aBasi BUPTYAJIbHBIE TUIIBI, OMPeesISIoNIe, YTO NMEHHO
OHHU JIEJTAI0T, BMECTO TOTO YTOOBI OTIPEIE/ISATh, KTO OHU €CTh Ha CaMOM JIeJI€.
Hesprag Tunmsaius pacKpbiBaeT KCXOAHbIe a0CTPAKIIMK, KOTOPBIE B IIPOTUBHOM
calydae ocTaIich Obl He3aMEeUEeHHBIMU. 3aBUCUMOCTD OT 9THX aOCTPAKIINI COKpaliia-
eT PUCKHU ¥ [IPUIAET AOTOJHUTEIbHYIO THOKOCTD, YTO CHIIKAET PACXO/Ibl Ha COTIPO-
BOJKJ/IEHVE BAIIETo MPUJIOKEHUS U YIIPOIIAeT BHECEHNE B HETO U3MEHEHUH.



[naBa 6

[Tony4yeHune
noseneHus
4yepes HacnegoBaHMe

KauecTBeHHO CIIPOEKTUPOBAHHbBIE TIPUJIOKEHUS TTOCTPOEHBI U3 KOJIA, IPUTOHOTO
JIJIsI MHOTOKPATHOTO MCTIOJIh30BAHUS.

ITo cyTH, MHOTOKPATHO UCIIOIb3YEMbIMH SIBJISIOTCS HEGOJIBIINE, 3aCTyKIBAIOLILE
JIOBEPUst aBTOHOMHbBIE OOBEKTHI C MUHUMAJIbHBIM KOHTEKCTOM, Y4ETKO BbIPAsKEHHBIMU
nnrepdeiicaMu 1 BHEJIPEHHBIMHU 3aBUCUMOCTSIMU. /[0 cuX 11op B AaHHOI KHUTE OC-
HOBHOE BHUMaHUE YAEISAI0CH CO3aHNI0 00bEKTOB HCKIIOYUTETBHO C TAKMMH Kaye-
CTBaMU.

OnHako y 60JIbIIMHCTBA 00bEKTHO-OPUEHTUPOBAHHBIX SI3BIKOB UMEETCS €Ille OflHa
TEXHOJIOTUSI COBMECTHOTO MCITOIB30BAHUS KO/I4, BCTPOCHHASA B CAM CUHTAKCHC SI3BI-
Ka, — Haciedosanue.

B 9710i1 riaBe mpuBoAUTCA TOAPOOHBIN IPUMEDP HAIIMCAHUS KO, HAJ/IEKAIUM
06pa3oM UCIOJIb3YIONIero HaciepoBanue. Ero sagada — o6y4nTh Bac CO3aHUIO TeX-
HUYECKH 000CHOBAHHON HMepapXuu HacJIeA0BaHus, a [eJib — [IOMOYb BaM PEINTb,
JIOJIKHBI JIM BBI CO3/1aBaTh MOA00HYI0 HEPAPXUIO.

Korga Bbl pasbeperech ¢ TeM, Kak MCIOJIb3YETCsl KIacCUYecKoe Hacjel0BaHue,
YCBOEHHBII MaTepuaJ MOXKHO JIETKO TEPEHECTU Ha JIPYTHe MEXaHU3Mbl HACJIE/10-
Banus. Hacmegosanuio Takum 06pasoM IIOCBSIIIEHbI ABe IJaBbl. TeKylnas riasa
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COJZIEPJKUT PYKOBOJCTBO 11O HAlTMCAHUIO HACJIEIyEMOTO KO/la. B riiaBse 7 atu TexHosio-
THUN PAaCIIPOCTPAHAIOTCA Ha 3aJa4M pa3/ieJIeHNA KoJda C ITOMOIIBIO MCIIOJIb30BaHUA

Ruby-momyeii.

OCHOBHbIe cBeageHus
O KJ1aCCUYeCKOM
HacJfiegoBaHUU

WNpes nacimenoBanmst MOKET TTOKA3aThCS CJOKHOM, HO MTPU BCEH CBOEI CJIOKHO-
CTH OHa SIBJIsIeTCs yIpoliaomieit abcrpakuueil. [To cyTu, HacjieqoBanme npeacTas-
JisieT co00il MEXaHU3M OmMNpPasKu cooduenull ¢ agmomamuueckom pesxcume. OHO
olpezieNsieT MyTh MePeChIKU HEMOHATHBIX coobmenuii. [Ipu aToM cospaioTcs
B3aMMOOTHOIIEHMUSI, TPU KOTOPBIX, €CJii 00BEKT He CIoCOOEH OTBETUTH HA TIOJIY-
yeHHOe cO00IIeHIE, OH IIEPECHLIAET ero APyroMy o0bekTy. BaMm He HyKHO co31aBaTh
KOJL JIJIst SBHO¥ OTIIPABKK COOOIIEHMS, BMECTO 9TOTO BbI OTIPe/ie/isieTe OTHOIIEHUSI
HACJIEJOBAHUST MEKIY ABYMsI OOBEKTaMU — U TIEPEChLIKA IPOUCXOAUT aBTOMATH-
YECKU.

B knaccrueckoM HacTEIOBAHUN 9TH B3AMMOOTHOIIEHUS OTIPEIEISIOTCS TyTeM
cosmanus nozakaaccos. CoOOIEHNs IEPEChLIAIOTC OT HOAKIACCA POAUTENBCKOMY
KJ1accy, a OOLIMIA KOJ| OIIPE/IeIIeTCs B MepapXuy KJacCOB.

[MousiTne «kaaccuueckuii> TPOUCXOIUT OT CIOBA «KAACC», A HE SIBJISIETCS HAMEKOM
Ha apXarmYHOCTh TEXHOJIOTHHU, OHO CJIYKUT JISL TOTO, YTOOBI OTJIMYUTh STOT MEXAHM3M,
HCTIOJIB3YTIOTNN POAUTENBCKIE KJIACCHI M MOJAKIACCHI, OT APYTUX TEXHOJOTUI Ha-
cnegosanus. B JavaScript, k mpuMmepy, ecTh IPOTOTUIIHOE HaclegoBaHue, a B Ruby
ectb mMoOyau (KOTopbie GoJiee oAPOOHO pacCcMaTPUBAIOTCS B CJEAYIOLIeil Iase),
1 06€e 9TU TEXHOJIOTUH TIPEIOCTABJISIIOT CIOCOO COBMECTHOTO UCIOJIb30BaHI KO/
4yepe3 aBTOMATUYECKYIO IIEPECHLIKY COOOIEHNUIA.

Korzia Hy:KHO, a KOT/1a He CJIeyeT IPUMEHSITh HacJie[0BaHue, JIydIlie BCEro OHSTh
Ha ipuMepe. [IprmMep, TPUBOAUMBIN B JAHHO TJIaBe, PACKPbIBAET OCHOBHBIE TI0JIO-
JKEHWST TEXHOJIOTHH KJIACCUIEeCKOTo HacaenoBanms. OH HAUMHAETCS C OJTHOTO KJ1acca,
U B HEM TIPOBOJIUTCS] HECKOJIBKO PECTPYKTYPH3AINI JIJIsI TIOJTYYeHUs] OTBEYAIOIIEro
HOCTaBJIEHHBIM IeJIsIM Habopa 1mokaaccoB. Ha KasxkoM araie poBoguTcs HebOIb-
1mas Mo 0ObeMy | JIETKO BBITOJHUMAas paboTa, HO /IS TOTO, YTOOBI TPOUJLITIOCTPUPO-

BaTh BCE OTU MJIEH, KOjla HaOpaJIoch Ha IIeJIyIO IJIaBy.
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Kak onpeanenutb, roe Tpedyerca
HacnepoBaHue

CriepBa HY’KHO OIPEIEJINTD, T/l MOXKET IIPUTOAUTBCS Hace[oBanme. B aTom pas-
JieJie TIOKA3BIBAETCSI, KAK Y3HATD O HATNYUH TIPOOIIEM, PETTAeMbIX ¢ TTOMOTIIBIO Ha-
CJIe/IOBAHMUS.

[Ipennomnoxum, uto Komnanusa FastFeet npoBoaut Besocumneaubie Typol. [o-
POKHBIE BEJOCHUIIEABI UMEIOT HeOOJIBIION BEC, N30THYTHIA PYJIb U TOHKUE IINHBI,

IpeaHa3sHa4YeHHbIE [1JIsd JOPOT C TBEPAbIM ITOKPbBITHEM. I[OpO)KHI)IfI BeJiocuiie/ 110-

Ka3aH Ha puc. 6.1.

Puc. 6.1. Jlerkmii LOPOXHbIN BENOCUMNEL C U30THYTbIM PYAEM U TOHKMMU LUMHAMMN

MexaHuK OTBEYAIOT 32 TO, YTOOBI BEJIOCUTIE/B! GBI Ha X0y (HE3aBUCUMO OT
KOJIMYECTBA KJIMEHTOB), ¥ B KAKIBIN TYP OHU OepyT apceHas saruacreil. Kakue sarmaactu

M H€O6XOZII/IMBI, 3aBUCHUT OT TOI'O, KAKMMU BEJIOCUIIEIaMU TTOJIb3YIOTCA KJINEHTBI.

HayHeM C KOHKpPEeTHOro Kjacca

[Tpunosxenne mig komnanuu FastFeet yske nmeeT kiace Bicycle, TOKa3aHHBIN HIKeE.
Kaskprit 1oposKHBIN BEJIOCHIIE, TIOATOTABIMBAEMBII K TYPY, IPEJCTABJIEH 9K3€M-
IJISTPOM 3TOTO KJIacca.

Y Besocutie[oB 00TIHIA padMep, BET JEHTDI, KOTOPOil 06MOTaH Pyib, pazmMep
IIINHbI 1 TUII LIEITN. IuHbl 1 Iernn — HeoTbeMJieMasd 4aCTh BeJIoCUIle/la, ITI03TOMY OHU
BCeT/Ia IOJUKHBI OBITH B Habope 3amyacteid. JIeHTa Ha pyJie MOJKET MOKa3aThCsT He Ta-
KM He0OXOIMMBIM KOMITOHEHTOM, HO Ha CAMOM JieJie B Hell He MEHbIIe MOTPeGHOCTH,
BeJlb HU OJINH YBAKAOIIUE cebst BEIOCUTIEANCT HE CTAHET MUPUTHCS C TPSI3HON UK
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pBaHOI'/JI JICHTOI Ha pyJie, IO3TOMY MEXaHUKN JOJIKHBI 3allaCTUCh JIEHTOI COOTBET-
CTBYIOMIETO IIBETA.

class Bicycle
attr_reader :size, :tape_color

1
2
B
4 def initialize(args)

5 @size = args[:size]

6 @tape_color = args[:tape_color]
7 end

8

9

# y Kaxgoro Benocunefa eguHole YyCTaHOBKW OTHOCUTENIbHO
10 # wuH M pasmepa uenu
11 def spares

12 { chain: '10-speed’,
13 tire_size: '23°',

14 tape_color: tape_color}
15 end

16

17 # MHOXecCcTBO [ApPYruMx MeToAOB...
18 end

19

20 bike = Bicycle.new(

21 size: 'M*',

22 tape_color: 'red' )

23

24 bike.size # -> 'M'

25 bike.spares

26 # -> {:tire_size => "23",

27 # :chain => "10-speed",
28 # :tape_color => "red"}

IK3eMILISPBI Bicycle MOTYT OTBEYATh 32 COOOIIEHUS O 3aI1YaCTsIX Spares, O Pas-
Mepe size 1 O I[BeTe JIeHTHI tape_color, a Mechanic MOJKeT BBIACHUTD, KaKIe 3aIrda-
ctu GpaTh, 3anpalinBas Kas bl Bicycle o ero samyactsix spares. Eciu He oGpariaTh
BHUMAaHUs HA TOT (DAKT, YTO METO/I spares BCTPAUBAET UCXO/IHbIE CTPOKU HETIOCPE/I-
CTBEHHO B cebsl, IOKa3aHHbII BbIIIe KO/ BechMa palioHajeH. IToxosxe, aToii Mozgesu
BeJIOCHIIE/Ia He XBaTaeT HECKOJIbKUX OOJITOB, He UMEIOIMX HEIOCPEACTBEHHOTO OT-
HOILIEHU K caMOi e30e, HO oHa OyIeT IOIIOJHEHA B XO/e YIIPAKHEHN, BBIIIOJHIAEMOIO
B ATOI TJIaBe.

IroT Kiracc paboTaeT A0CTATOYHO XOPOIIIO 0 TIepBbIX uaMenenuii. [Ipexcrasum,
yto kommnanusa FastFeet nauasa opraHn30BBIBATh TYPHI HA TOPHBIX BEJIOCUTIEAX.
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lopubie u 1OposKHBIE BEJIOCUTIEIBI BO MHOTOM TTOXO0KH, HO UMEIOT U STPKO BbIpa-
JKeHHBIE pas3anuust, [OpHbIE BEJOCHUTIEIbI TIPUCTTOCOOJIEHBI JIJIST €3/IbI TI0 TPYHTOBBIM
JIopoTaM, a He TI0 JIOPOTaM C TBEP/IbIM ITOKPHITHEM. Y HUX TTPOYHBIE PAMbI, TOJICThIE
ITUHBI, IPSIMBIEe PYJIH (C PE3MHOBBIMU PYKOSITKAMU BMECTO JIEHTBI) U TTOJ[BECKA.
Y Benocumnena na puc. 6.2 nMeeTcs TOJAbKO TEPEIHIS MMOABECKA, HO Y HEKOTOPHIX
TOPHBIX BEJIOCUIIE/IOB €CTh TAKIKe 3a/IHSIS TTO/IBECKA (<«ITOJTHAST> TTOJIBECKA).

Puc. 6.2. Gonee kpenkunin FopHbIA Benocune, ¢ NpsiMbiM pynem,
nepeaHer NoABECKON U TONCTbIMU LUMHAMMA

Bama 3agava kak IIPOEKTHUPOBIINKA 3aKJII0YAa€TCA B I[O63BJI€HI/H/I TIOAZIEPIKKI
TOPHBIX BEJIOCUIIEOB K IIPUJIOKEHUIO 1JIsA KOMITaHUN FastFeet.

Mmuoroe n3 H€O6XO[[I/IMOFO JULA 9TOTO TIOBEACHUS YK€ UMEETCA; Y TOPHDBIX BEJIO-
CHUIIEe/JOB O6H_[I/II'/JI pa3Mep, a TaKKe pa3dMepbl LEIW W ITNH. I[OpO)KHI)Ie BeJioCuIIe/1bl
OTJINHYAIOTCA OT TOPHBIX TOJIBKO TEM, YTO JOPOKHBIM BEJIOCUIIE/IaM HYKHaA JIEHTA Ha
PYyJib, a Y TOPHBLIX BEJIOCUIIE/IOB €CThb ITO/IBECKA.

BCTpaVIBaH ne HeCKOJIbKUX Tunos

Korpa yske CylecTByIONMiA KOHKPETHBII KJIace coaep:KuT 6oree 0HOM HyKHOU BaM
(hOpMBI TTOBE/ICHNS, BOSHUKAET JKEJTAaHUE PEIIINTH 3Ty 3a/1a1y [y TeM J00aBICHUS KOJa
K aTOMY KJaccy. B ciemyioniem npuMepe HMEHHO TaK U JleJIaeTcs, OH U3MEHSET Cy-
MIECTBYIOMIHIT Kyace Bicycle Takum 06pasoM, 4To ero paboTa pacipoCTPpaHSIETCs Kak
Ha JOPOKHbIE, TaK U HA TOPHbIE BEJIOCUIIE/IbL.

Kak nokasano HUsKe, B KO 00aBJICHBI TPU HOBBIE IEPEMEHHBIE, a TAKKE COOTBET-
CTBYIOIITME CPEJICTBA JIOCTYTA K HUM. B HOBBIX TlepeMeHHbIX front_shock 1 rear_shock
coJiepsKaTCs 3aIT4acTH, MTOIXO/ISIINE TOTBKO /IS TOPHOTO BestocHTiesia. B HoBoit riepe-
MEHHOI style orpeziesigercs, Kakue MyHKTBI TTOSBJIAIOTCS B CIIUCKe 3anyacTteil. Kaskaas
U3 9TUX HOBBIX II€PEMEHHDBIX o6pa6aTblBaeTcs1 C IIOMOIIbIO MeTo/1a initialize.
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Ko siist nobasiieHist 5TUX TPeX MePEeMEHHBIX BEChbMa MPOCT ¥ JasKe HEMHTEPECEH;
GoJiee MHTEPECHbIE U3MEHEHMUST TIPOUCXOJIAT B spares. Ternepb MeTo/[ spares COJEPIKUT
UHCTPYKIIUIO 1f, C TOMOIIBIO KOTOPOI ITPOBEPSIeTCA COAEPKUMOe TIepeMeHHOoM style.
Jra nepeMeHHas HysKHa JIJIS pas/ie/IeHus 9K3eMIISIPOB Bicycle Ha /IBe KATETOpUN —
Ha Te, 4ell cTuiib 0603HAYeH Kak :road, U Ha Te, Yell CTUIb 0003HAYEH KAK-TO TI0-
IPYTOMY.

Ecam ipn mpocMoTpe Ko/ia BbI UCIIBITHIBAETE HACTOPOKEHHOCTD, TO, YBEPSIO Bac,
OHa BCKOPE Pa3BeeTcst. ITOT MPUME]P BCETO JIUTITH OOXOHOMN Y Th, MILTIOCTPUPYIOTIIIT
anmumadion nPoeKmMUPOBANUS, TO €CTh BECbMa PACTIPOCTPAHEHHbIH MTabI0H, KOTOPBIiT
KasKeTCsI ITOJIE3HBIM, HO Ha CAMOM JIeJI€ SIBJISIETCS BPEAHBIM U /1T KOTOPOI'O MMEETCSI
001Ten3BecTHAST ATbTEPHATIBA.

NMPUMEYAHUE

Ecin Bac OyayT cMyIaTh NOKa3aHHbIE HUKE PA3MePbI IIHH, 3HAUTE, 4TO 110 CJAOKUBIIEHCS
TPaAUIIMK Pa3MePhl BEJOCUIICAHBIX HIMH 0003HAYAIOTCS TO-pasHoMy. JloposKibie BeJo-
cunebl OABUINCH B EBpotie, U 111 uX 0003HAYEHUsT UCTIONb3YETCsS METPUYECKas CH-
cTeMa; 23-MUWIJINMETPOBAs MMHA HEMHOTO MEHbIIE AI0HMOBOIL. [oOpHbIe Besocutie/ibt
nosiusnuck B CIITA, u pagmep ux mun usmepsiercs B ioiiMax. B npuBegennom Huske npu-
mepe 2,1-110iMOoBast IIMHa TOPHOTO BeJsiocuIie/ia GoJiee YeM B /iBa pasa mimpe 23-MuJmiMe-
TPOBOII IUHBI IOPOKHOTO BEJIOCUTIEC/IA.

1 class Bicycle
attr_reader :style, :size, :tape_color,
:front_shock, :rear_shock

2
3
4
5 def initialize(args)
6
7
8
9

@style = args[:style]

@size = args[:size]

@tape_color = args[:tape_color]

@front_shock = args[:front_shock]
10 @rear_shock = args[:rear_shock]
11 end

12
13 # MNpoBepka «CTUAA» NPOXOAUT MO CKOJIb3KON AOPOXKE
14 def spares

15 if style == :road

16 { chain: '10-speed’,

17 tire_size: '23', # munnumeTpbl
18 tape_color: tape_color }

19 else

20 { chain: '10-speed’,
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21 tire_size: '2.1", # poimbl
22 rear_shock: rear_shock }

23 end

24 end

25 end

26

27 bike = Bicycle.new(

28 style: :mountain,
29 size: 's’,

30 front_shock: 'Manitou',
31 rear_shock: "Fox")

32

33 bike.spares

34 # -> {:tire_size => "2.1",

35 # :chain => "10-speed",
36 # :rear_shock => 'Fox'}

ITOT KO/l IPUHUMAET PellleHne OTHOCUTEJIbHO 3alTuyacTell Ha OCHOBE 3HAUYEHMS,
coJiepsKalerocs B IepeMeHHOH style; Takoe CTPYKTYpPHUpPOBaHUE KO/Ia BI€YET 3a CO-
60i1 MHOKECTBO HETATUBHBIX IIOCAeACTBUN. 1Ipu 106aBIeHI HOBOTO CTUJIA IIPU-
JeTCst UBMEHSITh MHCTPYKIMIO if. [Ipu HamucaHuu Koja, He 06ecIedynBatoIero
HOJIHYI0 OTBETCTBEHHOCTD, TJI€ MOCJICAHIM BapUAHTOM OYET AeiiCTBIE 110 yMOJIYAHUIO
(Kak 3TO c/1eJlaHo B TOKA3aHHOM BBITIIE KOJIE ), HEOXKUIAHHBIN CTUJIb BBI3OBET KaKue-
mo JIeNCTBUS, HO, BEPOSITHO, COBCEM HE Te, UTO BbI OJKHjlaeTe. A ellle METOJL spares
HAYMHAETCS C TOTO, YTO B HEM COJ/IEPIKATCS BCTPOCHHBIE CTPOKH, UCIIOJIb3yeMble 110
YMOJIYaHNI0; HEKOTOPbIE U3 HUX Ha JAHHBIH MOMEHT AyOAUPYIOTCS B KasKIOU K3
CTOPOH MHCTPYKINK if.

Kiace Bicycle nMeeT MCXOHBIN OTKPBITBIN HHTEPdElic, BKIIOYAIONIN spares,
size u apyrue orhesabHble getanu. Meroj size nmo-npexuemy paboraer, spares
B I[EJIOM TO3Ke paboTaer, a BOT Ha METO/Ibl, OTHOCSIIUECS K J€TasIM, Telepb I10JI0-
JKUThCS yoKe HeJib3s. lJist IFo60ro KOHKPETHOTO 9K3eMILIsIPa Bicycle HEBO3ZMOMKHO
npejcKasaTh, OyAeT I WHUIMAIU3UPOBaHa KOHKPeTHAs 3a4acTb. B OTHOIIEH ]
00BEKTOB, XPAHSIIUXCS B 9K3eMILIsAPE Bicycle, MOKET, K IPUMePY, BOSHUKATh CO-
6J1a3H IIPOBEPKU CTUJIS TI€PE/l OTIIPABKOM MM I[BETHOM JIEHThI tape_color Wi 3a/[HEro
amoprusaropa rear_shock.

ITO He caMblil TTOAXOIAIIII KO I Hadasia paboThbl, U JaHHOE M3MEHEHUE He [TPU-
BeJleT K €ro YJIy4YlIeHUIO.

Mexoanblil kiace Bicycle jiajek OT COBEPIIEHCTBA, HO €ro HeJOCTaTKU ObLIN
CKPBITHI 32 CYET MHKATICYJIAIINN BHYTPU KJacca. [losBUBITIECsT HOBbIE N3BSTHBI TMe-
10T 60JIee cepbesHble IIOCAeNCTBUS. Y KIacca Bicycle teneps umeercs 6ojiee 0QHOM
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065I3aHHOCTH, BKJIIOYAST TO, YTO IO MHOTUM MPUYMHAM MOKET M3MEHUTHCS; B ITAHHOM
COCTOSTHUY OH HE MOKeT OBITh MCIOMB30BAH MHOTOKPATHO.

ITOT MAbIOH MPOTPAMMUPOBAHIST MOXKET BBI3BATH PA30YapOBaHE, HO U B HEM
€CTh OTIpeesieHnHast MeHHocTs. OH CIYy/KUT SPKOT MLTocTparueil anTuimabrona,
BMECTO KOTOPOTO, KaK yske ObLIO 3aMeveHo, peaaraetcst bosee ylauHas KOH-
CTPYKITHSI.

B atom kojie cofepskuTest MHCTPYKIHS 1f, KOTOpast poBepsieT ampubym, codep-
AHcauguii CoO6CMBEHHYI0 Kamezopuio JUIS OTIPEIETEH s, KaKoe COOOTIEHIe OTITPABUTD
B co6cmeenbiil afpec. ITO JOJKHO BBI3BATH Y BAC BOCTIOMUHAHVS O TTabJIoHe, pac-
CMOTPEHHOM B TIPEIBIAYIIEH TJIaBe, KOTOPbIN Kacasicst HESTBHOM TUITU3AINH, T/ie Oblia
MoKa3aHa MHCTPYKIUS if, MPOBEPAIONIas Kaace 06sexma JJisk ONPeIeIeHus, Kakoe
HUMEHHO COOOIIEHIE OTIIPABJISITD TMOMY 006EKMY.

B 060wux atux mabironax 06beKT MPUHUMAET PEIIEHIE O TOM, KaKoe COOBIIeHne
OTTIPABUTD, OCHOBBIBASICH Ha KaTeropuu nosrydatess. O xracce 00sexma MOKHO 1y-
MaTh IPOCTO Kak 06 0co60OM cirydae ampubyma, cooepicauiezo cobemeennyio xame-
20pUI0; PACCYIRIAST TAKIM 00Pa30M, MOJKHO TIOCIUTATD ITH TMAOJOHBI OTMTHAKOBBIMIL.
B kakom cirydae, e GBI OTIIPABUTEb MOT TOBOPUTD, TO OH OB cKazaur: «S1 3Haro,
KIMO Ml eCMb 1A CaMOM 0elie, W TTIOITOMY 5T 3HAI0, 4o MHe 0elamv». ITO 3HAHNE SB-
JISIETCSI 3aBUCUMOCTBIO, TOBBITIATONIEl 3aTPAThl HA BHECEHNE N3MEHEHMUS.

Taxoii mabJIoH He MOKET He HacTOpasKuBaTh. Ero mpucyTeTBue (MHOT/A IO HAWUB-
HOCTWH, MHOT/IA BITOJTHE 0O0CHOBAHHO ) MOKET CTATh JIJIsI BAllleil KOHCTPYKITMU BEChMa
Pa3opHUTENHHBIM. B ritaBe 5 9TOT MabI0H MCTIOMB30BAICS 75T 0OHAPYKEHMST Hepac-
MO3HAHHOI BO3MOXKHOCTH TIPUMEHEHUST HESTBHOW TUITU3AIIUHY, a 3/1eCh MabI0H BbI-
CTYTIAeT TIPU3HAKOM HEPACTTO3HAHHOTO TOTHUTIA, H0JIee N3BECTHOTO KAK MOIKJIACC.

Mowuck BCTpanBaeMbIX TUNOB

Wucrpykiust if B TOKa3aHHOM BBIIIIE METO/IE Spares OCYIIECTBIISIET TTepeady yipas-
JIEHHS Ha OCHOBE 3HAYEHUSI [IePEMEHHOI 110 UMeHHU style, HO ecTecTBEeHHEE ObLIO Obl
Ha3BaTh ATy MIEPEMEHHYIO type WK category. [lepeMeHHbIE ¢ MMEHAMU TAKOTO POJia
MO3BOJISTIOT BaM 3aMETHTb TIOJIOKEHHBIN B OCHOBY 11abyioH. CJioBa «muns» v <kame-
20pus» UMEIOT OIACHOE CXOACTBO CO CIOBaMU, KOTOPbIE BbI OyeTe UCIIOJIb30BaTh
[IPU OIMCAHUY KJlacca. B KOHIe KOHIIOB, YTO JKe TAaKOE KJIacC, eCJIN He KaTeropust Ui
THIT?

[Tepemennast style ahheKTUBHO AETUT IK3EMILISPDI Kjlacca Bicycle Ha jiBe pa3-
HOBU/ITHOCTH, KOTOPbIE COBMECTHO MCIOJIb3YIOT OCHOBHYIO YacTh MOBEIEHUSI, HO
PA3JINYAIOTCS 110 XapaKTEPUCTUKAM CTHJISL. HacTh TIOBe/IeH s, OTIPE/IEIEHHOTO B KJlacce
Bicycle, MPUMEHSIETCSI KO BCEM BEJIOCHTIENIAM, JIPYTast YaCTh UCHOJIb3YETCs TOJIBKO K J10-
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POKHBIM BEJIOCUTIEZIAM, a ellle O/IHA YaCTh — TOJIBKO K TOPHLIM BestocutieziaM. OiiH 3ToT
KJIACC CO/IEP’KUT HECKOIBKO PA3JINUHBIX, HO POJICTBEHHBIX THUTIOB.

B o611em, 910 Ta camast mpobsiema, KOTopast PEIiaeTcest ¢ MOMOTIBIO HACTEIOBAHUSI.
Oma KacaeTcst TUTIOB € BHICOKOH CTEMEHBIO POICTBA, KOTOPBIE MMEIOT OOIIHe YePThHI
MOBE/ICHUS, HO PA3HATCA 10 HEKOTOPBIM [TOKA3aTEJISIM.

BbiOOp HacnepoBaHua

ITepen TeM Kak TepeiTH K CIeAyIoeMy MpUMepy, CTOUT U3yYUTh HACTEA0BaHUE
6osee moapobHo. HacnegoBanue MOKET II0Ka3aThCsl TAHHBIM UCKYCCTBOM, HO, Kak
1 GOJIBIIMHCTBO Ul TIPOEKTUPOBAHUS, TP B3TJIS/IE HAa HETO MO/ TPABUJILHBIM YTJIOM
OHO OKa3bIBAETCS HE TAKUM YK U CJIOAKHBIM.

Camo co6oiil pazymeercs, 9To 0GBEKTHI TToAydaoT coobmenns. HesaBucnmo ot
CJIOKHOCTH K0oZla 00BEKT B KOHEUHOM cueTe oOpabaTbiBaeT 11000e cO0OLIEHHNE OHUM
U3 JIByX CIOCOGOB: IMOO caM JIaeT OTBET, JIUOO MepeaaeT coobIeHne Apyromy o0b-
eKTY, 4TOOBI TOT JlaJl OTBET.

Hacnenosarme — 910 criocob onpeenenus 1ByX 00beKTOB KaK MMEIOIIHUX POJACTBEH-
HYIO CBSA3b, IIPM KOTOPOI, KOTI/]a IEPBbIi [0JIy4aeT HEIOHATHOE My COOOILEHHE, OH
asmomamuuecky nepenpasser (UM AeJernpyer) ero BropoMy. Hudero ciosxkHoro.

CJ10BO «Haciedosanue» HaBeBaeT 00pa3 reHealorndecKoro ApeBa, TAE IPapoiu-
Ten 0003HaYeHbI BEPXHIMU BETBAMM, a IOTOMKY — HIDKHIME. Ho 5TOT 06pa3 MoKeT
BBECTH B 3a01ysk/1eHue. B peabHOM MUpe yalle BCero y HOTOMKOB €CTb JIBa IPe/IKa
(Hanpumep, y Bac, CKOpee BCETo, IBa poauTesst). SI3bIku, No3Bosionue 0ObeKTam
UMETD HECKOJIbKUX POAUTEIEH, HA3BIBAIOT SI3BIKAME CO MHONCECMBEHHDIM HACACO060 -
Huem, N pa3pabOTINKU STUX A3BIKOB CTAJIKUBAIOTCS ¢ MHTEPECHBIMU TIPOOIEMaMI.
Korna 06bekt, MMeIonmii HECKOIBKIX POAUTENEH, II0Iy4aeT HEOHATHOE MY CO-
of1enune, KoMy U3 poiuTesiell OH I0MKEeH ero nepeciars? Ecim peammsosars coobe-
H1e MOTyT 06a ero poAuTeiss, KOMy OTaTh npeanourenue? HerpyaHo goragarbes,
4TO MPOGAEMBI PACTYT KaK CHEKHBIA KOM.

MHorue 06beKTHO-0pUEHTUPOBAHHDIE SI3bIKM OOXO/IAT 3TH IIPOOIEMbI, IIPEL0-
CTaBJISAS YHUKALLHOE HACACO08AHIUE, KOT/IA TIOAKIACCY Pa3PENICHO UMETh TOJIBKO OIMH
poaurenbckuii knace. ViMeHHO sToMy I1paBuity caegyer Ruby — B Hem npumensercs
YHUKAIBHOE HacJe0BaHue. Y POANTETHCKOTO KJIACCa MOKET GBITh MHOKECTBO MOJI-
KJIACCOB, HO Ka/JIOMY IIOJK/JIACCY Pa3pereHo MMETh TOJIbKO OAUH POAMTENbCKUIL
KJIacc.

Ecin paccmarpuBaTh KJIacCHYECKOE HACJAELOBAHUE, TO MEPECDHLIKA COOOMIECHMS
OCYHIECTBASCTCA MEKIY Kaaccamu. I10CKOTbKY HESIBHBIE THUIIbI XaPaKTEPHBI s
KJIACCOB, /151 OOILErO IOBEAEHUS OHY HE MCIIOAb3YIOT KJaCCUYECKOe HacleJ0BaHue.
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HespHble THIIBI B3aUMOIEHCTBYIOT ¢ IOMOILbI0 Moy el Ruby (6oJiee moapoGHO oHM
PacCMOTPEHBI B CJIC/LYIOTIEH TIaBe).

Jlake ecu BaM HUKOT/IA He TPUXOANIOCH IBHBIM 00Pa3oM CO3/IaBaTh HePAPXUIO
KJIaCCOB, BBl BCE PaBHO IOJIb30BATHICH HacjaemoBanueM. IIpu onpenenennn HOBOTO
KJyacca 6e3 yKa3aHUst €ro POAUTENHCKOTO Kiacca Ruby aBromarnuecku HazHawaer
BaIlleMy KJIaCCy POAMTETBCKITH K1acc Object. Kaskapril co3paBaeMbIii BAMH KJIacc 10
OTTPEJIETIEHHIO SIBIISIETCS] YbUM-HUOY /T TIO/IKIACCOM.

Bbl TakiKe TI0JIyHaeTe MpernMyIecTBa OT aBTOMATIHYECKON MTEPECHLIKE COOOIEHNT
pomuTembecKiM KraccaM. Kora 00heKT mosydaeT HeMoHsTHOe eMy coobirerie, Ruby
ABTOMATHYECKU TIePEChIIAeT €r0 BBEPX 110 1EM0YKE POAUTEIBCKUX KJIACCOB B TIOMCKAX
COOTBETCTBYIOIIEH peanu3zaruu Metoa. Ha puc. 6.3 1an npocToii npumMep, TOKa3bi-
BaroIInii, Kak 00bekThl Ruby oTkinKaroTcst Ha coobrieHe nil?.

Object
nill? -> false
NilClass String W Bce
ocTanbHble
nill? -> true L ool
Korpa ak3emnnsp NilClass Korpa coobueHue nil? nonysaet
nonyyaet coobuieHue nil?, 3K3eMMnsp Apyroro Knacca,
ero peanuaauus CO0O0LLEeHEe aBTOMATUYECKN
BO3BpaLlaeT true nyTeLecTBYET N0 nepapxmmn

POANTENBCKMX KNTACCOB K 00bEKTY,
4ybs peanvsaums Bo3spatlaer false

Puc. 6.3. NilClass Ha coobLieHue nil? paet oTBeT true, String (1 BCe ocTasnbHbIE)
paet oteer false

Cileqryer HalIOMHUTb, 4TO B Ruby nil aBigercs skseMiisspoM Kiaacca NilClass,
TO €CTh 9TO OOBEKT, HUUEM He OTIMIAIOIIIIICS OT BCeX OCTAIbHBIX 00beKTOB. B Ruby
MMEETCS IBe pean3anun nil?: ogHa HaXoaAUTCA B Kiaacce NilClass, a gpyrasd —
B KJ1acce Object. Peanusanus B NilClass, 6e3yc/i0BHO, BO3BpAIaeT true, a Ta pea-
s3arust, kotopast umeetcst B Object, BosBpariiaer false.

Korza coobiienue nil? ornpasisieTcs 9K3eMIIApy NilClass, Ha HETO, O4YEBHUIHO,
caexyet otBeT true. Korga coobienue nil? oTipasisercs B Kakoii-H1UOy b APyroii
aJIpec, OHO Iy TEIIeCTBYET 110 MePapXuu OT OJIHOTO POJUTEIBCKOTO KJIACCA K IPYTOMY,
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IOKa He JIOCTUTHeT Object, rue Oy/eT BhI3BaHa peajusalius, Jafolias oTBeT false.
Jror nil oTBevaer, 4To 3HaYeHue B HeM oTcyTeTBYyeT (nil), a Bce ocrasbHbie 00bEKTbI
OTBEYAIOT, YTO B HUX €CTh 3HaUeHne. Takoe MPOCToe pereHne CayKuT XOpoInein
nimiocTparueit agpeKTUBHOCTH 1 TI0JIE3HOCTH HACTIEIOBAHMUS.

Tor akT, 4TO HEIIOHATHOE COOOIIEHUE TIEPECHLIAETCS BBEPX 110 HEPAPXUH POJIM-
TEJBCKUX KJIACCOB, 03HAYAET, UTO IMTOKIACCH BCET/IA SIBJSIOTCS €Ille 1 CBOUMU POJIN-
TeJIbCKUM KJlacCaMU U Jaske 6ojiee mozo. IK3eMILIAp String amo String, HO 9TO
Takxke u Object. [Ipeamomaraercs, 4To KaxKabii String—o6LeKT COZIEPIKUT BEChb OT-
KPBITHIi nHTEpdEiic Kaacca Object 1 10JIKEH OTBEYATH COOTBETCTBYIOIINM 00PasoM
Ha s060e cooblenne, onpegeneHHoe B 9ToM uHTepdeiice. Takum o6pasom, moj-
KJIACCBI SIBJISAIOTCS KOHKPETU3aIuell CBOUX POAUTEIbCKUX KIACCOB.

Texymnii sK3eMIITAp Bicycle MMeeT BHYTPHU KJlacca HECKOIBKO BCTPOEHHBIX THTIOB.
Hacrana nopa oTkasaTbcst OT 9TOTO KO/la U BEPHYThCS K MCXOIHOW Bepcuu Bicycle.
BriosiHe BO3MOKHO, UTO TOPHBII BEJIOCHUTIE] SIBJISIETCS KOHKpeTusaiiueli Bicycle. ITu
POOIEMBI TIPOEKTHUPOBAHMST MOTYT OBITh PEIIEHBI ¢ UCIIOJIb30BAaHUEM HACTIECIOBAHYSL.

NMpopucoBka HacneaACTBEHHbIX CBA3eW

TouHo Tak ke, Kak B TJ1aBe 4 g IeMOHCTPAIUU CBA3€l ¢ TTOMOIIBIO Iepe/laun Co-
obuiennii ucoabzopaauch UML-auarpaMMbl OCA€L0BaTEIbHOCTEN, 3/1€Ch I
MJITIOCTPAIAN B3aMMOOTHOIIEHNH KiaaccoB MoryT nipuMensaTbess UM L-muarpamMmbt
KJIaCCOB.

JluarpaMma Kiacca nokasaHa Ha puc. 6.4. Kimaceol 0003HaueHbI IPSIMOYTOIBHU-
kamu. CoemHUTEIbHAS JIMHUS TTIOKA3bIBAeT CBSI3U KJiaccoB. [TycToil TpeyroabHuK
O3HAYAET, YTO CBSA3b ABJISACTCS HACAEOBAHUEM. Y Ka3ylollas BepIInHa TPeyTroJIbHU-
Ka MPUMBIKAET K TIPSAMOYTOJBHUKY, CO/lePKAIIEMY POJAUTENbCKU Kiace. Takum
00pas3oM, Ha PUCYHKE TTOKa3aHo, 4To JJIs MountainBike POAUTENBCKUM KJIACCOM
dBJigercsa Bicycle.

Bicycle

A

MountineBike

Puc. 6.4. MountainBike siBnsietcsa nogknaccom Bicycle
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Owmn6GoYHOE NpMeHeHne
HacnegoBaHus

CJiezyst TIpaBUITy, YTO TIOJIB3BI GOJIBIIIE OT CAMOTO TIPOIIECCA MY TEIIECTBHS, HEXKEIIH OT
NPUOBITHST B KOHEUHYO TOYKY MapIpyTa, U 4TO K OMIUOKAM CHUCXO/IUTEbHEE OTHO-
CATCS, KOT/Ia UX JIOMYCTUJI KTO-TO JIPYTOM, B CJEYIONIeM pas/iesie IPOA0KIM pac-
CMOTPEHMe KO/Ia, TOBTOPSITh KOTOPbIN Kpalite HeskesaTesbHo. Ko mokasbiBaeT Tpy/i-
HOCTH, C KOTOPBIMH JIOBOJIBHO 4aCTO CTAJKUBAIOTCsA HOBUYKHU. Ecim y Bac GoraTbiii
OITBIT B paboTe ¢ HACJIEMOBAHUEM M Bbl 4YYBCTBYETE, YTO OCBOMJIN ATy TEXHOJIOTHIO, TO
MOJKeTe JIAaHHBIN pas/iest mporrycTuTb. Ho ecsi Bl HOBUUOK MJIN BCe BAIIX TTOIBITKA
OCBOEHUS HACJIEIOBAHIA OKa3aINCh TIETHBIMU, OTHECUTECH K MaTepHray Cepbe3Ho.

Ciienyionnuii Kol TOKa3bIBAET TIEPBYIO TIOTBITKY TTPEBPATUTh MountainBike B moj-
KJIacC. ITOT HOBBIN MOJKIACC SABJSAETCS MPSMbIM HACJIEHUKOM UCXOJHOTO KJacca
Bicycle. B HeM peasimsoBaHbl Ba MeToga — initialize u spares. Oba oHU yxKe
pean3oBaHbl B Bicycle, 109TOMY IMOJKIacC MountainBike ux nepeonpedensem.

B cnenyioniem hparmMenTe Koja Kask/iblii U3 repeoripejie/IeHHbIX METO/0B OT-
npasJisier coolleHne super.

1 class MountainBike < Bicycle
2 attr_reader :front_shock, :rear_shock

4 def initialize(args)

5 @front_shock = args[:front_shock]

6 @rear_shock = args[:rear_shock]

7 super(args)

8 end

9

10 def spares

11 super.merge(rear_shock: rear_shock)
12 end

13 end

OrmpaBka super B JIIOOOM METOJIE TIEPEIAET TO COOOIIEHUE BBEPX T10 TIETIOYKE
POIUTENBLCKUX KJIaccoB. Tak, K IpUMepy, OTIIpaBKa super B IPUHa/JIeKaIeM Moun-
tainBike MeTozie initialize (cTpoka 7) BbI3bIBaeT MeTO/l initialize ero poauTesib-
CKOTO KJjlacca Bicycle.

[Tonronka HoBOrO KJIacca MountainBike HEMOCPEACTBEHHO MO/ CYIIECTBYIONINI
KJace Bicycle Oblia 1eIOM PUCKOBAHHBIM, U ITPU BBIOJTHEHUH KO/IA TIPEICKAZYEMO
BBISIBJISAIOTCS HEJIOCTATKU. Y 9K3eMILIAPOB MountainBike MMeeTCs HECKOIBKO Bapu-
AHTOB TTOBEJICHNS, B KOTOPHIX HET cMbIcia. B ciemyroiem mpumepe ToKa3aHo, 4ToO
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MOJIyYUTCS, €CJIN BbI 3alIpocuTe Y MountainBike ero pazmep u 3arryactu. CBoii pasmep
OH YKaJKeT MPaBUIBHO, HO COOBIIUT O TOM, YTO Y HETO TOHKHUE MIWHBI, U JACT MOHTD,
9TO eMy HY’KHA JIEHTa 7151 OOMOTKH PyJist; 002 MOCJAEHUX COOOTIEeHMs OYIyT HeBep-

HBIMU.
1 mountain_bike = MountainBike.new(
2 size: 'S’',
3 front_shock: 'Manitou’,
4 rear_shock: 'Fox')
5
6 mountain_bike.size # -> 'S’
7
8 mountain_bike.spares
9 # -> {:tire_size => "23", <- HeBepHoO!
10 # :chain => "10-speed",
11 # :tape_color => nil, <- HenpwumeHumMO
12 # :front_shock => 'Manitou’,
13 # :rear_shock => "Fox"}

HeynusutenbHo, 4TO 9K3eMILIAPHI Kyiacca MountainBike coziepkaT cMech MOBe-
JIeHUsI TOPOKHOTO U TOPHOTO BesiocutieioB. Kinace Bicycle sBisieTcs KOHKPETHBIM
KJIacCOM, KOTOPBIH co3aBasics He Kak ToKIacc. B HeM codeTaeTcs MoBeieHue, SB-
Jgoneecd oOLIMM /IS BCEX BEJIOCUIIEAOB, C IIOBELEeHUEM, crienqubUIHBIM 17151 J10-
POKHBIX BEJIOCUIIEIOB. Korna MountainBike BbIBoUTCS U3 Kiacca Bicycle, Hacie-
LyETCs BCE TIOBEIeHIE (obiiee 1 ciennpuUecKoe) He3aBUCKMO OT TOTO, IIPUMEHUMO
OHO WJIX HET.

Y106bI IPOUILIIOCTPUPOBATH DTY MBICJb, Ha PHC. 6.5 JOMYLIIEHbl BOJIbHOCTH
B COCTaBJIEHUU JHarpaMM KJIAaCCOB, [TIOKA3aHO BCTpanBaHue ITOBEAEHU JJOPOKHOTO
Bestocunesia B kiacc Bicycle. Criocob IIOCTPOEHMA ITOTO KOJA 3aCTaBJIAET KJAcC
MountainBike Hacje10BaTh HEKeIATEIbHOE NN HEHYKHOE MY ITOBEIEHIE.

Bicycle
RoadBike
A

MountineBike

Puc. 6.5. B knacce Bicycle 06beanHeHo obLee NoBeaeHne ¢ NoBeAeHNEM,
cneunpUyHbIM 4519 J0POXHbIX BETOCUNEn0B
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B kiacce Bicycle comepsKUTCA IOBEIEHIE, KOTOPOE OAUHAKOBO IHOAXOIUT 000MM
BeJIOCUTIEIaM U POAUTENTIO Ktacca MountainBike. YacTh aTOTO MTOBeeHMs B Bicycle
IMOAXOINUT A7 MountainBike, 9acTh He MMOAXOAUT, a YaCTh U BOBCE K HEMY HEIPU-
MeHuMa. B Tom Buje, B KOTOPOM OH HamKcaH, KJaacc Bicycle He MOXKET CJIYKUTD
POAUTENIBCKUM KJIACCOM JIJIst MountainBike.

ITocKOIbKY KOHCTPYKIUST 9BOJIOIIMOHUPYET, MOJ00HAS CUTYalls BOSHUKAET
nocrostiHo. IIpoGiema 371ech HaUMHAETCS ¢ UMEH KJIACCOB.

NMouck abcTpakumm

CHauasta OblJTa OJIHA 3a/lyMKa — BEJIOCHUIIE], U OH ObLJI CMOZIEIMPOBAH B BUJIE OT/IE/Ib-
HOro KJacca Bicycle. IIporpaMmucT, HauaBInui 9Ty paboTy, BIOpasl o01iee uMs st
00BbeKTa, KOTOPBI, 10 CyTH, uMes (ojiee KOHKPEeTU3NPOBaHubiil xapakrep. Cyiie-
CTBYIOIIUI Kacc Bicycle He sIBJIsIeTCs TIPeACTaBUTENIEM 70001 Pa3HOBUIHOCTH
BEJIOCUTIE/Ia, OH TIPECTaBIIsIeT KOHKPETHBIN BUI — MTOPOKHBIN BEJIOCHUTIE].

Bo160p /17151 Kitacca TaKOTO MMEHH TIOJTHOCTBIO COOTBETCTBOBAN TOMY TIPUJIOKE-
HUIO, B KOTOPOM Ka’K/Iblli Bicycle — amo J0pOKHBIN Besocuten. Korpa ecTb TOJb-
KO OJMH BUJ BeJocuIesia, He 00sg3aTeIbHO BHIOMpaTh AJIs Kjacca uMs RoadBike
(TOpOsKHBIT BeJTOCHTIE ), KOTOPOE, BOBMOKHO, HECKOJIBKO criertuduuno. /[axe ecan
eCThb TIPEANONOKEHNE, UTO KOra-arub0 y BaC MOSBATCS TOPHBIE BEJOCUIIE/bI, Bi-
cycle — BIOJIHE TTOAXOAAIIEE UM JJIA TIEPBOTO KJacca, COOTBETCTBYIOIIEE TEKY-
1I[eMY MOMEHTY.

Ho temepp, Korza mosiBUIICS KJTacc AJs TOPHOTO BeJlocuiieia MountainBike, mMs
Bicycle BBOAWT B 3abJIy:K/IeHUE, DTU [[BA UMEHU KJIACCA NOOPA3YMEBAOM HACTIENO0-
BaHUe; BbI OJKHUIaeTe, UTO MountainBike gaBiisieTcs KOHKpeTu3aiueit Bicycle. Broi-
HE eCTEeCTBEHHO HAITMCATh KOJI, CO3/IaloNnii MountainBike B Bujie mojikacca Bicycle.
CTpyKTypa MOJIyIuTCs TOAXOSIIeH, C UMeHaMU KJIacCOB TOXKe BCE B MTOPSIIKE, 2 BOT
KO/ B Bicycle Temnepb HUKY/[a HE TOTUTCA.

[Tonknacce! ABASIOTCA KOHKpemMu3auusmy CBOUX POAUTEIbCKUX KJIACCOB. Moun-
tainBike foKeH OBITH BCEM, YeM BJIsAeTCA Bicycle, TIIOC JOTOJHUTEIbHBIE ocoben-
noctu. JIio6oit 00beKT, 0sKuaronMil Bicycle, J0OMKEH UMETh BOSMOKHOCTD B3aUMO-
JeficTBOBATH ¢ MountainBike-0ObEKTOM B CUACTIMBOM HEBEICHUH O €r0 (l)aKTI/I%CKOM
KJacce.

ITO MpaBUJIa HACJIE/IOBAaHUS — W HAPYIIATh X BBl MOYKETE TOJBbKO HA CBOM CTPax
u puck. UTobbl HacenoBaHue paboTalo, CIeAyeT Beeraa cobIoiaTh IBa MpaBuJa.
Bo-11epBbIx, MoJeUpyeMble 00bEKTHI JOJIKHBI HA CAMOM JIEJI€ IMETh B3aUMOOTHO-
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nreHus «obo0IeHne — KOHKPEeTU3aIusi». Bo-BTOPBIX, HYKHO MCITOJIB30BaTh TIpa-
BUJIbHbBIE TEXHOJIOTUU IIPOTPaMMUPOBaHU.

Brosse pe3orHO cMomemmpoBaTh TOPHBIM BEJIOCUTIE/ B BU/Ie KOHKPETU3AINU
BEJIOCHIIE/IA, TOT/IA B3aMMOOTHOIEH S Oy YT IpaBUIbHbIMU. Ho IoKasaHHbIi BbIIe
KOJL 6ecnop;moqu, ¥ €T0 pacrpocTpaHeHne NPUBEAET K IeYaIbHbIM ITOCIEICTBUAM.
Texymnit Kacc Bicycle cMenmmBaeT Ko/, 00N 7151 BCeX BEJIOCUIIENIOB, ¢ KOLOM
KOHKPETHOTO TOPOKHOTO Besocutiena. HacTtamo Bpems pa3meuTs KO 9TOTO Kracca,
y6paB KOJI 171 IOPOKHOTO BeJlocutiesia n3 Bicycle B OT/e/IbHBIN TTOKIacC RoadBike.

Co3zpaHue abcTpakTHOro
poANTEeNbCKOro Kjiacca

Ha puc. 6.6 mokazana HoBast iuarpaMma KJIaccoB, T/ie Bicycle sIBJSIETCS POAUTEb-
CKHM KJIACCOM KaK JIJIst MountainBike, Tak u /jisi RoadBike. TO MMEHHO TO, YTO BaM
HY’KHO, — CTPYKTYpa HacJIe0BaHMs, KOTOPYIO BbI HAMEPEBAJINCH CO3/aTh. Bicycle
Oyzer comep:arb odiiee mosezeHne, a MountainBike u RoadBike 106aBAT KOHKpe-
tukn. OTKPBITHIN WHTepdeiic Kaacca Bicycle 0JKeH BKIIOYUTD spares 1 size,
a uHTepdENCh ero MoAKIACCOB A00aBAT CBOM COOCTBEHHBIE YaCTH.

Tenepsb Bicycle npencrasiser coboil abecmpaxmuwiii kinace. B rimase 3 aberpaxt-
HOCTb OIpeje/Isiach Kak HeCBA3aHHOCTD € JIOOBIM KOHKPETHBIM 9K3EMILISIPOM,
1 JIAaHHOE OTTpe/Ie/IeHNe OCTAeTCsl B CUJIe. DTa HOBast Bepcus KJacca Bicycle He cTaHeT
OIIPEIEIIATD 1EJIMKOM BeCh BEJIOCHIIE, B Hell OYIyT TOJNBKO ONpee/eHUsT Yero-To
00111€er0 151 BCEX BEJIOCUTIEN0B. MOAKHO 0KUIATH CO3/[aHNe DK3EMILISIPOB MountainBike
1 RoadBike, HO Bicycle He SBJISIETCS KJIACCOM, K KOTOPOMY Korga-au6o OyayT or-
IPaBJIATHCS. HOBbIE cooOIIeHnst. B 9ToM He OyIeT HIKaKOTo CMbICJIa; Teleph Bicycle
GOJIbIIIE HE MPEACTABJSET BEJOCHUIIE] LEJTNKOM.

Bicycle

MountineBike RoadBike

Puc. 6.6. Bicycle B kauecTBe poauTtenbckoro knacca MountainBike n RoadBike
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B HeKoTOPBIX 06BEKTHO-OPUEHTHPOBAHHBIX SI3BIKAX TIPOTPAMMUPOBAHUS NMEET-
s CHHTAKCHUC, TIO3BOJISTIONTHH OOBSIBIISTH KIACCH A0CTPAKTHBIMU SIBHBIM 00PA30M.
B Java, xk mpumepy, ecm kiroueBoe cJioBO abstract. Kommuasrop Java npenstcTy-
€T CO3/IAaHUI0 IK3EMILISIPOB KJIACCOB, K KOTOPBIM OBLIIO TPUMEHEHO 3TO KIIOUYEBOE
c10B0. Ruby #e coepsKuT TaKoro KI0YeBOTO CI0BA ¥ He HAKJIAIbIBAET TAKIX OTPa-
HUYeHUL. J[pyrux mporpaMMHICTOB OT CO3/IaHUS 9K3EMILJISIPOB KJiacca Bicycle ynep-
JKUBAET TOJIBKO 3/[PaBBII CMBICJT; B peaIbHON )KU3HU 9TO CpabaThIBAET HA YIAUBJICHUE
HEILI0XO.

AGCTpaKTHBIE KJIACCHI CYIIECTBYIOT /It TOTO, YTOOBI HA UX OCHOBE CO3/IaBAJIKChH
TO/IKJTIACCHL. JTO MX eANHCTBEHHOE TpefHasHauenve. OHM MPeI0CTaBIAIOT 001ee
XPaHWJIHIIE IS TOBE/ICHUS], COBMECTHO UCIIOJIb3YEMOTO HAOOPOM TIOJIKIACCOB (TeX
CaMBIX TTOIKJIACCOB, KOTOPBIE TIPEIOCTABIAIOT KOHKPETHIAIHIO).

Bpsiz int ecTh cMBICI CO3/1aBaTh aGCTPAKTHBIN POAUTENBCKUH KJIACC BCETO JIUIITh
C OJTHUM TIOJIKJIaCCOM. Jlaske ecaii B MCXOTHOM BapuaHTe Kjacca Bicycle comepskuT-
cst 061ee M KOHKPETHOE MOBE/IEHYE, TO3BOJISIONIEE MPEICTaBUTh cebe MOJIeTNPOBa-
HUE JIBYX KJIACCOB C CAMOT0 HavaJla, Tak JiesaTh He HykHO. He3aBucuMo oT TOro, Kak
CKOPO BBI OJKUJIaeTe HAINYWE JAPYTUX BUIOB BEJIOCHUIIEZIOB, ATOT JIEHb MOXKET He Ha-
cTynuTh HUKOrAa. /lo Tex mop moka y Bac He TOABSATCS KOHKPETHbIE TPeOOBaHUS,
3aCTaBJLAIONINE UMETD IeJI0 C IPYTUMHE BeJIOCUTIEeIaM U, TeKYTTHIT Kiace Bicycle Bac
GyJIeT BIIOJIHE YCTPAUBATD.

Jlazke PUTOM UTO TEephb y BaC UMEIOTCst TpeboBaHus K paboTe ¢ IByMs BUIAMU
BEJIOCHTIE/IOB, BO3MOSKHO, 3TO 8C€ euje HeTTOIXO ST MOMEHT JIJISI OCYTIeCTBIICHNUS
HacsenoBanust. Co3/anne nepapxuu BJI€UET 3aTPAThI; HAMIYYIIHIA CII0CO0 CBeIeHUsT
JTUX 3aTPAT K MUHUMYMY — MaKCUMAaJbHOE YBEJNYEHUE BAITUX MTAHCOB Ha IMOJTY-
gerre abCTPaKIMK HEMOCPEACTBEHHO TIEPE/] TeM, KaK MO3BOJUTE MOKIACCAM MTPHU-
06pecTH 3aBUCUMOCTD OT Hee. XOTS /B BEJOCHUTIENA, O KOTOPHIX BAM M3BECTHO,
MPEOCTABIISTIOT U3PSITHOE KOTNYECTBO HHGOpMAIu 06 o61ieit abCTpaKIim, OT Tpex
BEJIOCHTIEIOB €€ MOJKET TIOCTYIUTh etile GoJbite. Ecim MosKHO ObLI0 GBI OTI0KUT
3TO perenne 0 TOTo, Kak kommanun FastFeet moTpeGyeTcst TpeThst pa3HOBUAHOCTD
BEJIOCHTIE/[a, BAIIH [IAHCHI Ha TO, YTOOBI HAWTH BEPHYIO aGCTPAKIIUIO, CYIIECTBEHHO Ob
BO3POCJIN.

Perenvie oTI0KUTH CO3IaHKe HepapXuy Bicycle 06sI3bIBAET HAMUCATD KIACCHI
MountainBike 1 RoadBike, B KOTOPBIX AyOJIMPYETCs CYIIECTBEHHBIN 00bEM KOJIA.
Perierre o ToM, 4TOOBI MPUCTYIIMTH K CO3[AAHUI0 HEPAPXUH, BJIEUET PUCK HEXBATKU
urbOPMALIUY JIJIS BBIABJIEHUS IPABUIILHOM abcTpakipny. Barit BbI6op (OTI0KUTE 1T

OCYyIIECTBUTDH ceﬁ‘{ac) 3aBUCUT OT TOTO, HACKOJIBKO CKOPO OKMAACTCA TPEThA pa3-
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HOBUHOCTD BEJIOCHIIEa ¥ HACKOJIBKO BBICOKOH Oyzer 1eHa xybauposanust. Ecim
MOsIBJIEHUE TPeThbell Pa3HOBUAHOCTU BeJIOCUTIe/Ia HaBEPHSIKA IPOU30U/IET, TO, BO3-
MOZKHO, JIydliie TIPoAyOJUpOBaTh KO U JOKAAThCst GoJiee TTOTHOM mHbopMauu.
Ho ecin npony6aupoBatubiil Koz OyeT HyKAaThCs B €KeAHEBHbIX U3MEHEHUSIX,
JletrieByie co3/ath nepapxuio. [To BosMokHOCTH 3aiiMUTe BBIKUIATETHHYIO TO3UITHIO,
HO He cielyeT O0SIThCs TPOIBUKEHISI BIIEPE/T HA OCHOBE JIBYX KOHKPETHBIX CITyYaeB,
€CJIM BBl CUUTAETE ITO OOJIEE PAIIMOHATIBHBIM PEIIEHUEM.,

B nannoMm ciryuae npemosiosKm, 4To y BaC eCTh BeCKHUe ITPUYUHBI JIJIST CO3aHUS
uepapxuu Bicycle, gae IPUTOM YTO BaM U3BECTHO TOJIBKO O IBYX PA3HOBUHOCTAX
BesiocunesoB. [IepBbIM 1maroM cTaHeT orpejiesieHne CTPYKTYPBI, SBJISIONIecs 3ep-
KaJIbHBIM OTPaKEHUEM CTPYKTYPBI, TIOKa3aHHOIT Ha puc. 6.6. Eciiu BpeMeHHO He 00-
pamaTb BHUMaHUA Ha ITPaBUJIBHOCTD KO/[a, TO IIPOIIE BCETO BHECTU HYKHbIE M3ME-
HEeHU IIyTeM IIepenMeHOBaHuAg Bicycle B RoadBike 1 co3manms HOBOTO IIyCTOIO
Kk7nacca Bicycle. IMeHHO 3TO U c/IeJIaHO B CIEYIONEeM TIPUMepe.

1 class Bicycle

2 # Tenepb 3TOT KJlacc MycT.

3 # Becb npexHWin Kop 6bin nepemeweH B RoadBike.

4 end

5

6 class RoadBike < Bicycle

7 # Tenepb 3To nogknacc knacca Bicycle.

8 # OH comepxuT BecCb KOA M3 CTaporo knacca Bicycle.
9 end
10

11 class MountainBike < Bicycle

12 # I3TOo no-npexHemy noAaknacc knacca Bicycle (KoTopeblii Ternepb NycT).
13 # Kon He wu3meHuncsa.

14 end

Hosurit kyace RoadBike ompesiesieH B KadecTBe Mojkaacca Bicycle. CyiecTBy-
IONIMHI Kiaace MountainBike yike siBisieTcs mojkaaccoM Bicycle. Ero kox He m3ame-
HUJICS, HO eTO0 MTOBe/IeHNe, KOHEUHO Ke, U3MEHUJIOCh, TOCKOJIBbKY eT0 POUTETbCKII
Ksacc Terepp myct. Kom, or KoToporo 3aBucut MountainBike, ObLT yajieH U3 €ro
POIUTENBCKOTO KJIacca W MTOMeIIeH B KJIACC, PABHBIH 110 YPOBHIO.

Taxoe mepecTpoeHne Kojia IPOCTO MEPEMECTUIIO TIPOBIEMY, UTO U MOKa3aHO Ha
puc. 6.7. Tenepb BMeCTO UBJIUIIHUX JUHUI 1OBeAeHUs B Bicycle uxX HeT BOOOIIE.
Oobriee noBeieHnEe, HEOOXOIMMOE BCEM BEJIOCHUIIEIaM, YIILIO BHU3 B RoadBike 1 110-
9TOMY CTaJI0 HETOCTYITHO /I MountainBike.
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[lanHoe mepecTpoeHne CymeCTBEHHO YJIYUITHIO CUTYaIUIo, TTIOCKOJIBKY MPOIIe
MOJTHATDH KOJI BBEPX, B POAUTENBCKIH KTACC, YeM OITyCTUTh BHU3, B TIOKIacc. [Ipu-
YUHA ATOTO TIOKA HE CTOJIb OYEBHU/IHA, HO TT0 MEPE PACCMOTPEHUS TIPUMEPA OHA TIPO-
SICHUTCS.

Ciienyioniie HECKOJIbKO TAaroB HAIIPAaBJAEHbI Ha CO3IaHNe HOBOW CTPYKTYPBI
KJIACCOB IIyTEM IepeMelieHus o0IIero mosegeHus B Bicycle u a(eKTUBHOTO MC-
MOJIb30BAHUS ATOTO TIOBEIEHUS B TIOJIKJIACCAX.

Bicycle

Bicycle
RoadBike

MountineBike

Puc. 6.7. Tenepb Bce 00Lee noBeaeHne conepxutca B RoadBike

B RoadBike 1o-1pesxneMy coLep;KUTCS Bee, YTO eMy Hy»KHO, I09TOMY OH COXpa-
HsteT PaboTOCIIOCOOHOCTD, a BOT MountainBike mpuiies B IOJHYIO HETOAHOCTb.
B kauecTBe npuMepa IIOCMOTPUM, YTO [IPOU3OMUJIET, €CJIU CO3/1aTh IK3EMILISIPDI KasK-
JIOTO TIOJIKJIACCA M 3aITPOCUTD y HUX pa3Mep (size). RoadBike acT NpaBUJIbHBIN OTBET,
aMountainBike mact c6oii.

1 road_bike = RoadBike.new(

2 size: 'M',

3 tape_color: 'red' )

4

5 road_bike.size # => "M"

6

7 mountain_bike = MountainBike.new(

8 size: 'S",

9 front_shock: 'Manitou’,
10 rear_shock: 'Fox')

11

12 mountain_bike.size

13 # NoMethodError: meTon 'size' He onpepeneH

ITpuunHa c6ost oUeBUIHA: Size He PeaylM30BaH HU B MountainBike, HU B €TO po-
JIUTEIbCKOM KJIacce.
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NMepemelieHne BBepx abCcTpakTHOro noBeAeHus

Merto/ibl size 1 spares ABJISIOTCS OOLIMMIE JJISE BCEX BEJIOCUIIEN0B. DTO IIOBeIeHe
NPUHALJIEKUT OTKPbITOMY MHTepdeiicy Bicycle. O6a MeToa B IaHHBIH MOMEHT
CIIyIIleHbI BHU3 B RoadBike, 1 Teliephb CTOUT 3a/1a4a [IePEMECTUTD UX BBEPX, B Bicycle,
4TOOBI OHU MOJIYYUJIM BO3ZMOKHOCTh COBMECTHOTO McIojb3oBatust. Ko, pabora-
IOIUH ¢ pa3MePOM, CAMBII ITPOCTOI, TO3TOMY BITOJIHE €CTECTBEHHO HAYaTh UMEHHO
C HeTOo.

[Tepemernenue BBepx (B POAUTEILCKUI KJIACC) MTOBEEHUs, CBSI3AHHOTO C pas-
MepoM, TpebyeT Tpex U3MeHEHNI, II0Ka3aHHBIX B cieyolieM npumMepe. 13 RoadBike
B Bicycle rmepeMecTuics KO, YNTAIOIUN aTpuOyT U IPOBOAANIMI MHULUAIN3ALIAIO
(cTpoku 21 5), a B MeTo initialize kiacca RoadBike jobaBJisieTcst OTIIPaBKa super
(ctpoka 14).

class Bicycle
attr_reader :size # <- nepemeweHo u3 RoadBike

1
2
3
4  def initialize(args={})

5 @size = args[:size] # <- nepemeweHo u3 RoadBike
6 end

7 end

8

9

class RoadBike < Bicycle
10 attr_reader :tape_color

11

12 def initialize(args)

13 @tape_color = args[:tape_color]

14 super(args) # <- RoadBike Tenepb [AONKEH oTnpaBnaTb 'super’
15 end

16 #

17 end

Tenepb RoadBike Hacieayer size us Bicycle. Korma RoadBike mosydaer coobiie-
Hue size, Ruby camocrositennbao seserupyer sTo coobIeHre BBEPX M0 MEMOYKE
POIUTENBCKUX KJIACCOB, MIPOBO/IST TIONCK peau3aliui U Haxo/d ee B Bicycle. ITo
JleJleTupoBaHme Cco001IeHUS MIPOUCXOAUT aBTOMATUYECKH, ITIOCKOJIbKY RoadBike aB-
JIAEeTCd TMOJKIaccoM Bicycle.

A coBMeCTHOE MCIIOIb30BaHME KOJIa MHUITMATU3AIUHT, YCTAHABIUBAIONETO 3HA-
JyeHKe epeMeHHol @size, TpebyeT oT Bac GoJiee Cepbe3HbIX YCUIIHIA. SHAYEHUE HTOI
nepeMeHHOM ycTaHaBAUBaeTCS B MeTo/ie initialize kmacca Bicycle, TO eCTh B Me-

Tofle, TaK:Ke Pean3yeMOoM WJIH TiepeoTpeiesieMoM B RoadBike.
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Koryia RoadBike mepeotipesiensier initialize, OH IpeoOCTaBISET MOTYYATENS
ATOTO COOOIIEHU, YTO BIIOJHE yeTparBaeT Ruby 1 mpensarcTByeT aBroMaTuyeckomy
JleJIETUpOBaHNUIO coo01ieHus B Bicycle. Eci Hy:KHO, 4TOOBI 3aITyCKaIUCh 062 METO-
nainitialize, esierupoBaHuie BO3JIaraeTcs Ha caM Kiace RoadBike. UToObI cieath
HEePECBLIKY COOOIIEHNUs B apec Bicycle sIBHBIM, OH J0JIKEH OTIIPABUTh COOOIIEHIE
super, 4T0, COOCTBEHHO, 1 TIOKA3aHO B CTpoKe 14.

[lo BHeceHUs 3TUX U3MeHeHNH RoadBike MpaBMJIBHO OTKJIMKAJICS HA size,
a MountainBike maBaJi cHoii. Temnepn ob1ee 1Id HUX TTOBeIeHUe olpeaeseHo
B Bicycle — ux 00IIeM POAUTETHCKOM KJIacce. Marust HaCIeI0BaHUST 3aKIF0UAETCST
B TOM, YTO Teepbh, KaK MOKa3aHO HILKE, TIPABUJIBLHO OTBEYAIOT Ha cOOOIIeHNE size
00a Kiacca.

road_bike = RoadBike.new(
size: 'M',
tape_color: 'red' )

mountain_bike = MountainBike.new(
size: 'S’,
front_shock: 'Manitou’,
10 rear_shock: 'Fox")
11
12 mountain_bike.size # -> 'S’

1
2
3
4
5 road_bike.size # -> ""M""
6
7
8
9

BauTebHBII YMTaTe b 3AMETHT, YTO KOJI, 00pabaThiBalOIUil pasMep BEJIOCUIIEa,
6bL1 epeMertet Aaxabpl. OH IPUCYTCTBOBAI B UCXOAHON Bepcuu Kiacca Bicycle,
GBI IepeMelIieH 61u3, B RoadBike, a Teneps omsITh BO3BpalleH #asepx, B Bicycle. Kox
HEe U3MEHUJICH, OH IIPOCTO ABAK/IbI IIEPEMEIIIEH.

MoskeT BOSHUKHYTH COOJIa3H TPOIYCTUTH MPOMEKYTOUHBIE ICHCTBUS ¥ TPOCTO
HAYaTh C TOTO, YTOOBI OCTABUTH 3TOT (hParMeHT Koja B Bicycle, HO HpUMeHEHHAs
CTpaTerusi «cHavyaja Bce BHU3, a 3aTEM UTO-TO BBEPX» SBJISIETCS BAKHOW YaCThIO
peopranusaiuu. MHorue TpyIHOCTH HACAELOBAHUS BbI3BAHbI HECIIOCOOHOCTHIO
YEeTKOro pasrpaHryYeHrsl KOHKPETHOro 1 abcTpakTHOTO. B ncxoaHoM Koje KJacca
Bicycle ObLIO IIepeMelato 1 TO U Apyroe. Ec/in HaurHaTh peopranusaliuio ¢ HepBoi
Bepcuu Bicycle, 10 s106ast HEOPEKHOCTD € Balllell CTOPOHBI IIPU MOIBITKE U30JIUPO-
BaTh KO/ KOHKPETUKN U CIIyCTUTDH €T0 61HU3, B RoadBike, MpuBeaeT K HAINYNIO B PO-
JINTETHCKOM KJIacCe OTIACHBIX OCTATKOB KOHKPETUKU. A €CJTM HAauaTh C IepeMeleHns
BCero, 4To ObLI0 B Bicycle, B k1acc RoadBike, To 3aTeM MOKHO 6y/1eT YETKO UICHTU-
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(UIUpPOBaTh U TIEPEMECTUTH HABEPX aGCTPAKTHYIO YaCTh, HE OTACAsICh OCTABUTH
BBEPXY KaKyI0-JHO0 KOHKPETHKY.

ITpu BBIOOpPE CTpATErnu PEOPraHU3aIiuK 1 OOIIEH CTPATEri MPOEKTUPOBAHIIS
MOJIE3HO OTBETUTH Ha BONpoC: «UTo ciayunres, ecau st onubycs?» [pu cozpanmn
MYCTOTO POAMUTEIBCKOTO KJacca U mepeMenieHnu abeTpakTHBIX (hparMeHToB Koja
BBIIIIE B 9TOT KJIACC XY/IIIIEE, UTO MOKET IPOUBOMTH, — 3TO HEYAAuHBII MOKUCK U TIepe-
MeTIeHne HABEPX BCETO, UTO SIBISIETCST aOCTPAKTHBIM.

Takue HEOYEThI B «IIPOJBIKEHUHT HABEPX» CO3/AIOT IPOOJIEMY, KOTOPYIO, OI-
HaKo, JIETKO BBISIBUTH M ycTpaHuTh. Korma HaBepx momagaer He Bes 061ast 4acThb
KOJIa, HEJIOYETHI BUIHBI CPa3y JKe, KaK TOILKO TOYHO TaKOe JKe TOBeeHNE, KOTOPOe
He OBLJIO TePeMEIEeHO HaBePX, TOHAM00UTCST APYyToMY moAKIaccy. YTo0Obl mpeo-
CTaBUTh JIOCTYT K TOBEJIEHUIO BCEM TIOJKJIAaccaM, Bl OyjieTe BBIHYKACHBI 60
POy 6IMPOBATh KO (B KasKIOM TIOKIACCE ), THO0 TIEPEMECTUTH €ro HaBepx (B 06-
Ui poauTeabcknit kaacc). [TockoabKy nasxke HAUMHAIONUX TPOTPAMMUCTOB y4aT
He 1yO0ampoBaTh Ko, mpobieMa GyeT 3aMeueHa He3aBUCUMO OT TOTO, KTO GyeT
pabotath ¢ npuaoxkenueM B Oyayniem. COTIaCHO eCTECTBEHHOMY XOJy COOBITHIA
BCe abCTpaKkTHOE OOHAPYKUBACTCS U MEPEHOCUTCS HABEPX, a KO YIy4IIaeTcs.
Takum 06pasoM, HeIOUEThI B TIPOIBMKEHIH KO/Ia HABEPX HE BbI3BIBAIOT CEPhE3HBIX
HOCJIEJICTBU.

OiHAKO €CJIU TIOTBITATHCST TPOBECTH PEOPTAHUBAIIUIO B 0OPATHOM MOPSIZIKE, TIpe-
Bpalast CymecTBYOINi KJIace U3 KOHKPETHOTO B aOCTPAKTHBIN MyTEM OTYCKAHMUST
€ro KOHKPETHOU YacTu 6HU3, B HOBBIN MOAKJIACC, MOKHO CIYYalHO OCTAaBUTL B HEM
4acTh KOHKPETHOTO 1oBejiesi. [0 ompeesieHnio 9ToT 0CTaToK KOHKPETHOTO T10-
BeJIEHNST He PACIPOCTPaHsIeTcst Ha 060 BO3MOKHBIIT HOBBII moakmace. Cremosa-
TEJBHO, TIOKIACCH HAYNHAIOT HAPYIIATh OCHOBHOE MPABUJIO HACTEOBAHIIS: OHH
HE SIBJISTIOTCSI HACTOSIIIIUMU KOHKPETUBAIMUSIMU CBOUX POJAMTENbCKUX KJIACCOB.
Wepapxusi CTaHOBUTCS He 3aCJIyKUBAIOIIEN TOBEPUSI.

Taxue HeHae/KHBIE MEePAPXIK BBIHYIKAAIOT B3aUMOJAEHCTBYIONIIE ¢ HUMHU 00b-
eKTBI OBITH B Kypce ux ocobeHHOCcTel. HeolbITHbIE TPOrPAMMUCTBI He CIIOCOOHBI
paszobparbest B ieheKTHOM MepapX iy U BHECTH B Hee UCTIPABJIEHNUST; KOT/IA UX TIPOCSIT
BOCIIOJIb30BATBCST TAKOI MepapXueil, OHM BHOCAT CBEAEHUsT 00 9THX 0COOEHHOCTSIX
B CBOW KOJI 3a9aCTYIO MyTeM SIBHOH MPOBEPKHU KIAcCOB 06bekTOB. HeobxoanmmocTnb
3HATH CTPYKTYPY UEPAPXUH ITPOCATUBAETCS BO BCE OCTATHHOE TTPUITOIKEHE, CO3TABAS
3aBUCUMOCTH, TIOBBIIIATONIIE 3aTPAThI Ha BHECEHUE U3MeHeHU . Peterue npobaembr
HeJIb3sT OCTABJISITh HA TTIOTOM. [TOC/Ie/ICTBIS HEJIOUETOB TIPH OITYCKAHUN KOHKPETUKU
BHU3 MOTYT UMETh [IMPOKOE PACHPOCTPaHEeHNEe U MPUBOAUTD K BOSHUKHOBEHUIO
TETIOTO PSITA CEPHE3HBIX TPOOIIEM.
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OCHOBHOE TIPaBUIIO NPOBEAEHNs PEOPTaHU3AUN B NEePAPXUK HACJIeA0BAHUS
3aKJII0YAETCH B IIePeCTaHOBKE KOja TakuM 00pa3oM, 4ToObI Obla BO3MOMKHOCTD
HOAHATH BBEPX abCTPaKTHYIO 4acTh KOJA, a HE OIMYCTUTh BHU3 €r0 KOHKPETHYIO
COCTaBJISIOIIYIO.

B cBere 5TuX (hakTOB HAMHOIO [OJIE3HEE CAENATh AKLEHT Ha BOIPOCE, KOTOPbIiL
ObLT 3a/1aH panee: «HUTo cayunres, kozda s omubych?» Kaskoe npuHATOE BaMU pe-
IIeHWe TIPE/IIOoJIaraeT IBa BU/Ia 3aTPaT: OJ[HU — Ha eT0 Peasn3alnio, IPyTue — Ha eT0
n3MeHeHue, Korjaa oGHapysKUTCs, 4To BbI omubauck. Korga npu Beibope Mex1y
aJIbTePHATUBHBIMYU BapHaHTaMK OepyTcs B pacdeT 00a BUAA 3aTParT, IOSIBJISIETCS
MOTHBAI BIOPATh KOHCEPBATUBHBII BapranT (B 9TOM CJIydae 3aTPaThl HA M3Me-
HEHUE CBOJATCA K MUHUMYMY ).

Tenepb epekIOUnMCcs Ha 3a19acTy (spares).

OTpeneHne abCcTpaKTHOro
OT KOHKPEeTHOoro

Bepcust spares peanmsoBana Kak B RoadBike, Tak 1 B MountainBike. [TokasanHoe
HUKe TIOBTOPEHME OIIPe/leIeHUs 9TOr0 MeTo/la B Kjacce RoadBike mpezcrasiser
co60ii NCXOTHBIIT BADHAHT, CKOTIMPOBAHHBII 13 paHee ObIBIIEr0 KOHKPETHBIM KJac-

ca Bicycle. OH o6JiaziaeT aBTOHOMHOCTbBIO, TO3TOMY COXPaHUJ paboTOCIOCO0-

HOCTbD.
1 class RoadBike < Bicycle
2 #
3 def spares
4 { chain: '10-speed’,
5 tire_size: '23',
6 tape_color: tape_color}
7 end
8 end

Ormpenieniennie spares B kacce MountainBike (Takske TOBTOPHO TTOKa3aHHOE HIKE)
OCTaJIOCh OT TI€PBOH MOTBITKU BBIIEJIEHNS MOKIAcCa. DTOT METO/] OTIIPABJISIET CO-
oblieHNe super B OKUAAHUN TOTO, YTO B POAUTEIBCKOM KJIacce TaKKe peajn30BaH

METO/I spares.

1 class MountainBike < Bicycle
2 # ...
3 def spares
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4 super.merge({rear_shock: rear_shock})
5 end
6 end

Ho B Bicycle moka He peaJn30BaH METO/ spares, T03TOMY OTIIPaBKa CO00IIeHNS
spares B aapec MountainBike IpUBOAUT K BblJaye CJAEAYIONIETO UCKIIOYEHUS
NoMethodError:

1 mountain_bike.spares
2 # NoMethodError: super: B poguTeNnbCKOM Kiacce OTCYTCTByeT meTon 'spares’

OueBuIHO, U1 yCTPaHeHKs 9Toil IPobeMbl Tpebyercst 106aBUTh K KJaccy Bi-
cycle MeTOJ spares, HO C/leJIaTh 3TO HE TaK-TO IIPOCTO, [JI 9TOIO HEJLOCTATOYHO
MOAHATD CYLIECTBYIOMUHI KO/ U3 RoadBike.

Peanmmsanna spares, mmeroniascsa B RoadBike, 06saiaeT M3INITHUMU CBECHUS-
mu. Taxue arpulyThl, Kak chain (1enb) u tire_size (pasmep LIMH), ABJISIOTCS
OOIUMU JIJIE BCEX BEJIOCUIIE0B, a BOT tape_color (I[BET JIEHTHI) JOJIKEH OBITH
M3BECTEH TOJHKO JOPOXKHBIM BesjocumenaM. sKecTko 3ajiaHHble 3HAUeHNs chain
U tire_size He CTAHYT NOJAXOAANIMMU UCXOJHBIMUA JAHHBIMU JIJISI KQXKOTO BO3-
MOZKHOTO TIOZIKJIacca. Y 9TOro METo/a eCTh Macca IIpodJIeM, M €ro HeJIb3sl TIOAHSTh
BBEPX B CyIIleCTBYoIIeM Bujie. B Hem Muoroe cmemanocs. Korma aTo 66110 cripsitano
BHYTPHU OT/EJBHO B3STOTO KJIACCa, C 9TUM €IIle MOKHO OBLIIO CMUPUTHCST WK JIakKe
(B 3aBUCUMOCTH OT BAIIer0 TEPIIEHWST ) TTPOUTHOPUPOBATH, HO TEIlePh, KOT/Ia BbI Ha-
MEePEHBI C/IeNIaTh O0IIEl TOBKO YaCTh JAHHOTO TIOBEIEHNS, KITYOOK HYKHO PACIyTaTh
U OTAEeNUTH aGCTPAKTHbIE YACTH OT KOHKPETHbBIX. AGCTPAKTHbIE YaCTH TOJIKHbI ObITh
IIOJHATHI HABEPX, B Bicycle, a KOHKpeTHbIE — OCTaThCA B RoadBike.

IMoka He aymaiiTe HacueT OOIIEro METO/Ia spares U CKOHIIEHTPUPYHTECH Ha MOJIbe-
Me BBePX TOJIbKO YacTel, OOIIMX /IUIST BCeX BeJIOCUIIe0B — chain u tire_size. Onn
ABJLIOTCS TAKUMHU Ke aTpuOyTaMu, Kak size, U JOJIKHBI ObITh IIPEJCTABIEHBI
HE JKECTKO 33/IaHHbIMU 3HAYCHUSAMU, & BBICTYIIATh CPEJCTBOM JIOCTYIIA K 3HAYCHUSAM

U YCTAaHOBKU 3TUX 3HaYeHul. TpeGoBaHUST IPUOOPETAIOT CJAELYIONIHIT BIL:
O y BeJIOCHUIIEIOB MMeeTCs TIellh U pa3Mep IINH;
O wuCXOIHBIE TaHHBIE OTHOCUTEJIBHO TIeTIN OJIMHAKOBHI /71T BCEX BEJIOCHUIIE/IOB;

QO g pa3Mepa HINH TTOAKJJIACCHI ITPEIOCTABAIIOT CBOU coOCTBEHHBIE NCXO/IHbIE

JlaHHbIE,

O KOHKPETHBIM 3K3eMILJISIPaM MOIKJIACCOB Pa3pelniaeTcs UTHOPUPOBATD MCXOTHBIE

S3HAaYEeHUA 1 IIPEIOCTABIATH 3HAYCHNA, CHeLII/I(I)I/ILIHbIe JUUIS OK3EMILIApa.
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Ko a1t OIHUX 1 TEX JKe 9JIEMEHTOB JJOJIKEH CJIe0BaTh OHOMY U TOMY e I1al-
sony. Hosbrit Kozt paGoTaer ¢ size, chain u tire_size aHaJOrMYHBIM 0OPA3OM.

class Bicycle
attr_reader :size, :chain, :tire_size

1
2
B
4 def initialize(args={})
5
6
7
8

@size = args[:size]
@chain = args[:chain]
@tire_size = args[:tire_size]
end
9 # ...
10 end

RoadBike 1 MountainBike Hacienyror onpenenenus attr_reader B Bicycle, 06a
9TUX KJIACCA OTIPABJISIOT B CBOUX MeTOZaX initialize coobuienue super. Tenepb
coobuiennsd size, chainu tire_size IMMOHATHBI BCEM ITOJIKJIacCaM, U KayKIBIM M3 HIX
MOJKET IPeJOCTaBUTh /It OTUX aTprOyTOB 3HaYeHUs, crielpUIHbIe I KOHKPET-
HOro mogkaacca. Takum o6pasoM, IepBoe U HOocjeAHee U3 IIePeYUCIeHHbIX BhIlIe
TpeGOBAHMIT BbIIOJIHEHBDI.

Hecmotrps Ha yBemuenre oGbeMa Kojia, B HeM HeT HU4ero HeoObIYHOTo. 31paBblil
CMBICJI II0JICKA3bIBaeT, YTO OH JI0JKeH ObITh Hallucal TaK ¢ caMOro Hauaja, U 9TOH
BepCUU Mopa y’Ke MosiBUThCs. KoHeuHO jke, 0HAa MOKeT HaCJIeIoBaThCS ITO/IKIACCAMH,
HO HUYETO B KOJIE HE ITOACKA3bIBAET, YTO OT Hee 0Jcu0aemcs BO3MOKHOCTD HACJIe/[0-
Banust. OIHAKO BbIIIOJIHEHKE ABYX TPeOOBAHUNA OTHOCUTEILHO UCXOAHBIX 3HAYECHMIT
106aBJISIET KOE-4TO BeChMa MHTEPECHOE.

Ucnonb3oBaHue cxembl
WwaosIOHHOro meTtoaa

Cneaylomee u3MeHeHue KacaeTcda meToza initialize KJjlacca Bicycle, 1103BOJISA-
IOIIEro OTIIPABJSATH COOOLIEHUS ISl [TOJYYeHHs NCXOAHBIX 3HaueHni. B ctpokax 6
1 7 II0Ka3aHHOIO HUXKE KOJa UMEIOTCS JIBa HOBBIX coobuiennss — default_chain
u default_tire_size.

XoTs 3aKJI0UYeHNEe UCXOHBIX 3HAYEHUI B METO/IbI — YCTOSIBIIASICS TTPAKTUKA,
OTIIPaBKa 9TUX JBYX HOBBIX COOOLIEHMIT TOMOKET JOCTUYb ABYX Heeil. OcHOBHas
1eJIb KJlacca Bicycle IIpu OTIIPaBKe 9TUX COOOIIECHII 3aK/II04AETCS B IIPEJOCTaBICHUN
[OJIKJIACCAM BO3MOKHOCTH BHECTH COOCTBEHHBIN BKJIA/ B KOHKPETU3ALUIO IIyTEM UX
nepesarucu. TexXHOIOTHUST onpejie/ieHUsI OCHOBHOUM CTPYKTYPbI B POJUTETHCKOM



Mouck abcTpakumm 169

KJIacce ¥ OTIPABKK COOOIIEHNI 151 IPUOOPETEH s BKIALO0B, CIIN(UYHBIX /IS TOTO
WJIM MHOTO TOJIKJIACCA, M3BECTHA KAK CXeMa wabioniozo Memood.

B caenytoniem npumepe Koja Kyiacchl MountainBike n RoadBike mosb3ytoTcs
TOJIBKO OJHON 13 BO3MOKHOCTEN clienuanusanuy. B o6oux Kiraccax peaansyercs
MCXO/IHOE 3HAYeHUe /I pa3Mmepa IInH default_tire_size, HO HU B OJJTHOM U3 HUX
He peaan3yeTcs NCXOAHOEe 3HaYeHNe ﬂﬂﬂ:ueHM:default_chain.'TaKHN106pa30mL
KasK/IbIil ITOJ[KJIACC MIPEIOCTaB/ISET CBOE COOCTBEHHOE 3HAYEHME JIJIs PasMepa IIKH,
HO HacJIemyer oblee NCXO[HOe 3HaYeHue J1Jist [eTIH.

1 class Bicycle

2 attr_reader :size, :chain, :tire_size

3

4  def initialize(args={})

5 @size = args[:size]

6 @chain = args[:chain] || default_chain
7 @tire_size = args[:tire_size] || default_tire_size
8 end

9

10 def default_chain # <- obwee ucxonHoe 3Ha4veHue
11 '10-speed"’

12 end

13 end

14

15 class RoadBike < Bicycle

16 #

17 def default_tire_size # <- ncxopHoe 3HayeHWe, NpuHaAnexawee MOAKIACCY
18 ‘23"

19 end

20 end

21

22 class MountainBike < Bicycle

23 #

24 def default _tire size # <- ncxopHoe 3HaudeHve, NMpuHag/exallee nogkiaccy
25 '2.1"

26 end

27 end

Temnepsb kiaacc Bicycle npegocraisieT OO aITOPUTM JIJIsi CBOUX TIOAKJIACCOB.
Tam, rzie OH paspelraeT UM BJIMATh Ha aIrOPUTM, OH OTIpaBJsieT coobienus. Iloa-
KJTACCHI JIEJIAI0T CBOW BKJIAJ] B AJITOPUTM ITyTEM Pean3ariii COBMAIAIONINX 110 TMEHHT

METOIO0B.
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Tenepb BCE€ BEJIOCUTIEIBI UCITOJIb3YIOT O/ITHO 1 TO K€ MCXO/HOE 3HAYECHME /1JI41 IICTIH,
HO pa3HbI€ NCXOAHbIC 3HAYCHWA IJI pa3Mepa MInH.

road_bike = RoadBike.new(
size: 'M',
tape_color: 'red' )

road_bike.chain # => "10-speed"

1
2
3
4
5 road_bike.tire_size # => '23'
6
7
8 mountain_bike = MountainBike.new(
9

size: 'S',
10 front_shock: 'Manitou’,
11 rear_shock: 'Fox')
12
13 mountain_bike.tire_size # => '2.1°'
14 road_bike.chain # => "10-speed"

OlIHaKO yciex MmokKa I1mpa3/lHoBaTb paHO, ITIOCKOJIbBKY B KO/I€ €IIl€ OCTaeTCA O/[Ha
JIOBYIIKA, IO/KNAA0Iad TEX, KTO BEAET cebs HEOCMOTPUTEJILHO.

Peanusauusa Kkaxxaoro wabnoHHOro metoga

Meron initialize kimacca Bicycle ormpasisier default_tire_size, HO B caMOM
Bicycle 9TOT METOJI He peai3yeTcst. ITO yIyleHHe MOKET BHI3BATh JIABUHY TTPO0-
sem. IIpencrasbre, uro komnanus FastFeed 1o6aBuT elie o1H TUII BEJIOCUIIEL0B —
pukambent (recumbent). 1o HU3KKME AJIUHHBIE BEJIOCUIIE/BI, TO3BOJIAIOIUE BEJIO-
CHUIIEAUCTY eXaTh Jieska Ha crrie. OHU BecbMa ObICTPOXOAHBIE M CHUKAIOT HATPY3KY
Ha CIIUHY U IIIETO.

Yo IIPOM30IiIeT, eC/IN KaKoii-HUOYIb IIPOrPAMMIECT [0 HAMBHOCTHU CO34aCT HOBBIIA
IIOJKJIACC RecumbentBike, HO MPOUTHOPUPYET MPEIOCTABICHNIE B HEM peaTn3alinu
Merozia default_tire_size? OH CTONKHETCS CO CAEAYIONIEN ONTIOKOM.

1 class RecumbentBike < Bicycle

def default_chain
'9-speed"’

end

bent = RecumbentBike.new

2

3

4

5 end
6

7

8 # NameError: HeonpefeneHHadA NOKalbHaA NepeMeHHaA WAU MeToj
9

# 'default_tire_size’
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Tot, KTO 3aHUMAJICST TIPOEKTUPOBAHUEM C CAMOTO HAvasa, BPS JU CTOJTKHETCS
¢ nono6Hoil npobaemoii. Ou cosdasar Bicycle, nonnmasi Bce TpeOOBAHKUSA O COOT-
BETCTBUH IIOJKIACCOB ero KOHCTpyKimu. CosgaHHblil Ko paboTaeT. T OmUOKY
IIPOABATCA BITOCJIEICTBUH, KOT/Ia IIPUJIOKEHNE U3MEHUTCS, TTOJCTPANBAACH I10/] HOBBIE
TpeboBaHus, 1 ¢ OMIMOKAMU CTOJIKHYTCS APyTHe IIPOrPaMMUCThI, MEHbIIIe pasbupa-
IOIHeCA B IIPOUCXO/IAIIEM.

CyTb Ipo6JIeMBI B TOM, UTO Bicycle Hak/Ia[bIBAET Ha CBOU IIOIKIACCH TPEOOBAHM,
KOTOPbIE HEOUEBU/IHBI TTPU B3TJIsAe HA Ko/ Cy/Is 1Mo TOMY, KaKk HalicaH Kjiacc Bi-
cycle, TIOAKIACCHI Q0KCHbL PEATN30BBIBATH MeTO/ default_tire_size. [Tomkiaccer
Bpozie RecumbentBike MOTYT 1aTh ¢6011 13-3a HEBBITIOJHEHUS TEX Tpe6OBaHI/II/I, 0 KO-
TOPBIX OHU HUYETrOo He 3HAIOT.

[ToTeHmaabHBIX TOCTPAABIITNX MOKHO 3apaHee YCITOKOUTD, €CJU BBITIOJTHNTD
OJIHO IIpOCTOE TIpaBuIo. JI060i KIace, UCIIONb3YIOMINI cXeMy HIaGJIOHHOTO METO/IA,
JIOJIKEH TIPELOCTABJIATD PEATM3aIIIO U1 KasKI0T0 OTIIPABJIAEMOr0 UM COOOIIeHN,
JayKe eCJIv eIMHCTBEHHON Pa3yMHOI peasaliieil B KJaacce, OTIPaBJIIONEM coo0e-
He, OyJIeT CIIey oIasi.

1 class Bicycle

2 #...

3 def default_tire_size

4 raise NotImplementedError
5 end

6 end

ITpu IBHOM YTBEPIKAEHHH, YTO OT IIOJKIACCOB TPeOyeTCst peansalis cCOOOIeH s,
IIPEOCTABIISAIOTCA IOJIe3Has! JOKYMEHTAIU LI TEX, KTO MOJKET €10 BOCII0JIb30BaTh-
¢, M TI0JIE3HBIE COO0IeHNs 00 OIMOKaX s TeX, KTO 9TOTO CAEJIaTh He MOKET.

[Tockonbky Bicycle mpesoctaBisieT aTy peasmsanuio default_tire_size, cos-
JlaHue HOBOIO 9K3eMILIApa Kyracca RecumbentBike fact cb6oii co CJIEYIONNM coobiie-
HueMm o6 ommbxKe.

1 bent = RecumbentBike.new
2 # NotImplementedError: NotImplementedError

XoT$ BITOJIHE AOITyCTUMO IIPOCTO BbLJIATD ITY OIHI/I6Ky n 1moJsiaraTbCAa Ha OTCJIEKU -
BaHUe CTeKa 1JId O6Hapy)KeHI/I$E[ €€ MCTOYHHKA, MOKHO TaK’yKe ABHO, KaK IIOKa3aHO
HUKE B CTPOKE 5, MIPpeAOCTaBUTDH JOIIOJTHUTEJ/IbHY IO HH(bOpMaHHIO.

1 class Bicycle

2 #.o..

3 def default_tire_size

4 raise NotImplementedError,



172 T[haBa 6. MNonyyeHne noBeAeHMs Yepes HacneaoBaHme

5 "3710T Knacc #{self.class} He moxeT oTBETUTb Ha:"
6 end
7 end

ITa JononHuTeabHAsA WHHOPMAIIUS YeTKO 0603HAYAET CYTh MPOOIEMBbI. 3aIyCK
KOJ[a TOKa3bIBaET, YTO KJIaCcCy RecumbentBike HY’KeH JOCTYII K peasn3auu default_
tire_size.

1 bent = RecumbentBike.new
2 # NotImplementedError:

3 # 3ToT knacc RecumbentBike He MoxeT OTBeTUTb Ha:
4 # ‘default_tire_size’

CkoJibKO ObI BpeMEHU HHE MPOIILJIO ¢ HATIMCAHKsT Kjacca RecumbentBike — 1Be
MUHYTDBI WJIN [IBa MECAIla, — CyTb OH_H/I6KI/I 6y[[eT TIOHATHA 1 €€ NCIIpaBJIEeHE HE CO-
CTaBWT TPy/IA.

Cospanune Ko/a, KOTOPBIH BBIIAET TOJKOBbIE COOOIIEH s 00 onbKax, Tpedyer
MUHUMAJIbHBIX YCUJIUHI, 3aTO TIPEIOCTABIIsAET 1eHHy1o nHhopmaiuio. OTaenbHoe
coobuienre 06 omubKax Bpoje Obl MEIOYb, HO U3 TAKMX MEJOYeil CKIIabiBACTCsI
11eJ10€, K TOMY JKe [0[00HOe BHUMAHKE K MeJIOYaM FOBOPUT O TOM, YTO BbI CEPbe3HbII
nporpammuct. HyKHO Beeria JoKyMeHTHPOBATh TPeOOBAHUS, IPEIbsIBIIsIEMbIE a0~
JIOHHBIMMW METO/TaMHU, PEATN3Y 1 COBHaZ[aIOH_H/HL/,I 110 UME€HUN METO, BbII[aIOH_II/HL/,I OH_H/I6—
KU C TIOJIE3HBIME OTIUCAHUSMU.

YnpaBneHune CBA3aHHOCTbIO
poOAUTESIbCKUX KJ1TACCOB U NOAKJ1aCCOB

Temnepb B Ki1acce Bicycle COIEPKUTCS OCHOBHAS 4acTh aGCTPAKTHOIO TTOBEIEHUST
BesiocutieioB. B HeM nMeeTcsd KO 111 yIIpaBJIeHUsS o01IMM pasMepom BeJiocuIiesa,
IIETbIO U PA3MEPOM IITUH; ero CTPYKTYpa Mpe/araeT MOAKIAccaM ITPUMEHUTD TSt
9THUX aTpUOYTOB OOIIUE UCXOAHbIE 3HAUeHUsL. J]0 3aBepIIeHUs POAUTEIBCKOTO KJIac-
ca eMy He XBaTaeT TOJIbKO peasn3aliuy spares (3am4acTi).

Hamucarp peanusaiuio spares B POAUTENLCKOM KJIacce MOKHO HECKOJbKUMU
c11ocodaMu — OHM OTJIMYAIOTCS TEM, HACKOJIBKO TECHO CBS3BIBAIOT BMECTE TIOK/IaC-
CBbI I POZIUTENIbCKIE KJIACChl. Y IIpaBJieHne CBSI3aHHOCTBIO UTPaeT BasKHYIO POJIb, T10-
CKOJTBKY T€CHO CBSI3aHHBIE KJIACCHI TPUKPETLJISIOTCS IPYT K APYTY U UX HE3aBUCUMOE
M3MeHEHNE YacTO HEBO3MOJKHO.

B arom pasjesie mokasaHbl [Be pasHble pean3aliy 3arrdacreil — nmpocras u boJjiee
cioxHas (3aTo GoJiee HajiesKHAs ).
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OOwue cBegeHus O CBA3aHHOCTU

[lepBas peanmszaiiug spares — camas [IpocTas B HAMCAHUU, HO CO3/II0IIast B pe-
3y/bTaTe HanboJIEe TECHO CBSI3AHHbBIE KIACCHL.
BeromunM, uTo TekyIas peaqusaius Kaacca RoadBike BBITVISIUT CIIeLyOIINM

06pasom.
1 class RoadBike < Bicycle
2 #
3 def spares
4 { chain: '10-speed’,
5 tire_size: '23°',
6 tape_color: tape_color}
7 end
8 end

B aToM MeTo1e BCe TepeMeniaHo, ¥ TTOCTEeTHSS TMTOTBITKA €TO TIPOIBIKEHUS BBEPX
BBIHY/[JIa MATH OOXOIHBIM IIyTeM, 4YTOObI OUUCTUTH KO, IIpy 9TOM 5KeCTKO 3ajaHHble
3HAYEHUA U LeNU U IMUH OblIM U3BJICYCHDL B HepeMeHHbIe M COOOIIEHUs, U 9TH
yactu ObLIK IIepeMelleHbl BBepX, B Kiace Bicycle. Tenepb mMeTo/ipl, paboTaoniue
C IIETIBIO U Pa3MEPOM IIINH, JOCTYIIHBI B POAUTEILCKOM KJIacce.

Texymrasg peanusanus spares B kKjaacce MountainBike mMeeT CIeyIONUN BUL.

1 class MountainBike < Bicycle

2 #

3 def spares

4 super.merge({rear_shock: rear_shock})
5 end

6 end

B MountainBike MeTof spares OTTIIpaBJIsIET cooO0IIeHNE super B OKUAAHUH, YTO
B OJTHOM M3 €r0 POJIUTENBCKUX KJIACCOB peajin30BaH MeTo/| spares. Kiacc Mountain-
Bike 00beMHSIET Xell CBOMX COOCTBEHHBIX 3aI4acTeil ¢ pesyjibraTaMu, BO3BpallleH-
HHDHISuper,CHpaBeHHMBO(DKHHaH,qTO(HHlTaKﬂ“36yﬂyTI3BHHGXGHHL

IHH{yCHOBHH,qTOTeHepbBicycleNRDKQTOTHpaBHHTbCOO6HRH{HHIUHIHOqueHHH
JMAHHBIX O IIENIN 1 pa3Mepe IINH U YTO €T0 pean3allid spares JOKHA BEPHYTH XeIIl,
ﬂ06aBHeHHehKHOﬂaSpaPeSOTBeanTHOTpe6HOCTHNIHOﬂKﬂaccaMOuntainBike

1 class Bicycle

2 #...

3 def spares

4 { tire_size: tire_size,
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5 chain: chain}
6 end
7 end

Kax ToJibko a10T MeTo 1 Gy/1eT oMelieH B Bicycle, moakaace MountainBike cra-
HeT paboTaTh B MOJHOM peskume. UToObI HOCTABUTL B OAUH PsJ ¢ HUM MOJKJIACC
RoadBike, HYy;>KHO U3BMEHUTD €0 PeAIN3AIMIO0 METO/IA Spares Ha 3epKaJIbHOE OTpaske-
HUE peasnsaliiy 9TOro MeTo/Ia B IojiKkaacce MountainBike, To eCTb 3aMEHUTD KO JJ151
Lely ¥ padMepa LIMH OTIIPABKON cOOOIIEeHNsT super 1 100aBUTh K BO3BPAILIAEMOMY
Xelly KOHKPETUKY JIOPOKHOTO BEJIOCHUIIE/[a

C yueToMm TOro, 4To MOCJIe/IHIE U3MEHeHUsT B MountainBike yske ObLIN BHECEHDI,
B CJIeyTOIIeM JIUCTUHTE TTOKa3aH BeCh HAIMMCAHHBIN 10 CUX TTOP KO, KOTOPBIM 3a-
BepIaeTCs TepBas peain3alis 3TO UepapxXuu.

3ameTbTe, 4TO KO/ ciieyer 4eTKoi cxeme. Kask /bl 11aGI0HHbII METO/I, OTIIPaB-
nﬂeMbﬁiKﬂaCCOM:Bicycle,peaﬂH30BaH13caMowtKﬂacceBicycle,u:o6a,H0ﬂKﬂacca
MountainBike 1 RoadBike OTIIPABJIAIOT B CBOMX MeTOJaX initialize u spares co-
o01Ienns super.

1 class Bicycle

2 attr_reader :size, :chain, :tire_size
B

4 def initialize(args={})

5 @size = args[:size]

6 @chain = args[:chain] || default_chain
7 @tire_size = args[:tire_size] || default_tire_size
8 end

<)
10 def spares

11 { tire_size: tire_size,
12 chain: chain}
13 end
14

15 def default_chain
16 '10-speed’
17 end
18

19 def default_tire_size
20 raise NotImplementedError
21 end
22 end
23

24 class RoadBike < Bicycle
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25 attr_reader :tape_color

26

27 def initialize(args)

28 @tape_color = args[:tape_color]
29 super(args)

30 end

31

32 def spares

33 super.merge({ tape_color: tape_color})
34 end

35

36 def default_tire_size

37 ‘23"

38 end

39 end

40

41 class MountainBike < Bicycle
42 attr_reader :front_shock, :rear_shock

43

44 def initialize(args)

45 @front_shock = args[:front_shock]
46 @rear_shock = args[:rear_shock]
47 super(args)

48 end

49

50 def spares

51 super.merge({rear_shock: rear_shock})
52 end

53

54 def default_tire_size

55 '2.1"

56 end

57 end

Taxas uepapxusi K1accoB paboTaeT, U y BaC MOKeT [OSBUTHC JKeTaHie Ha 9TOM
n ocranoBuThest. Ho TOJIBKO TO, uTO OHa paboTaer, ele He JaeT rapaHThIo, 4TO OHa
JIOCTaTOYHO XOpoIla. B Hell o-1npeskHeMy ecTh JIOBYIIKa, OT KOTOPOM Jryulie 136a-
BUTDHCA.

3ameTbTe, YTO MOJIKIACCH MountainBike 1 RoadBike cJIE/IyIOT OTHOM 1 TOH JK€ CXEME.
Kaskipiil 13 HIX 3HAET 0 CBOMX 0COOEHHOCTSX (O CIIEIMaIN3aIMK CBOMX 3armdacTeil) 1 06
0COGEHHOCTSIX CBOET0 POAUTENBCKOTO K1acca (0 TOM, UTO B HEM peajin30BaH METO]
spares JiJI BO3BpallleHUs Xellla 1 4YTO OH OTBeYaeT Ha cooblenue initialize).
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Kax Bcerza, sHaHne 0COOEHHOCTEN APYTUX KIACCOB CO34aeT 3aBHCUMOCTH, a Te,
B CBOIO OY€PE/ib, CBA3bIBAIOT OOBEKTHI APYT C APYrOM. 3aBUCUMOCTH B IIOKa3aHHOM
BBIIIIE KOJIE€ TaKKe SIBJISIOTCS JOBYIIKaMU — 00e OHU CO3JAf0TCs U3-3a OTIPABKU
B IIOJIKJIacCaxX COOOIIEHU super.

B yem Tyt noBymika? Eciu KTo-HUOY/Ib cO3[aeT HOBBIN MOAKIACC U 3a0bIBaeT
OTIPABUTh B €ro MeTo/le initialize coobiieHue super, OH CTAIKUBAECTCS CO CJIEY-
1om1eil mpobJIeMoii.

1 class RecumbentBike < Bicycle
2 attr_reader :flag

3

4 def initialize(args)

5 @flag = args[:flag] # 3abbin oTnpaBuTb 'super’
6 end

7

8 def spares

9 super.merge({flag: flag})
10 end

11

12 def default_chain

13 '9-speed"’

14 end

15

16 def default_tire_size

17 ‘28"

18 end

19 end

20

21 bent = RecumbentBike.new(flag: 'tall and orange')
22 bent.spares

23 # -> {:tire_size => nil, <- He WHMUManNU3UpywTCA
24 # :chain => nil,

25 # :flag => "tall and orange"}

Korpa B xozte mauinanusaiuu RecumbentBike He OTIIPABIISIET super, OH MPOITYC-
KaeT 001YI0 MHUIUAIN3ALIUIO, IPEJOCTaBIIeMYIO KIacCcoM Bicycle, U He HOJIyYaeT
PaBUJILHBIX 3HAYEHUH I pa3Mepa ey WK pasMepa HIMH. JTa OInOKa MOKET
MIPOSIBUTHCST JIATIEKO OT TOTO MECTA, T/Ie KPOETCsT ee TIPUYNHA, CYIECTBEHHO 3aTPY/THSIS
OTJAMIKY.

He menee cinoxnas npobjieMa BOZHUKAET, €CJIU TTOKIacC RecumbentBike 3a0bi-
BaeT OTIPABUTH COOOIIEHUE super B CBOEM METOIe spares. TyT [oJydaeTcs: HeBEepHBbIii
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Xelll spares (3a1m4acT) — 1 3TOT HEJIOCTATOK MOXKET He MPOSIBUTHCS, TTOKa Mechanic
HE OCTAaHOBUTCH Ha JJOPOre PAIOM CO CJIOMAaHHbBIM BEJIOCUIIE/IOM, THIETHO BHIMCKABASA
B CBOMX 3altacax 3amdJacTi.

3a0bITh OTIIPABUTH Super U CIIPOBOIMPOBATH TeM CaMbIM OLITHOKU MOKET JTI000M
IPOTPaMMUCT, HO HarboJjiee BEPOSTHBIMY BUHOBHUKAMK (M JKePTBaMM) MOI'YT OKa-
3aTbCA T€ MIPOTPAMMUCTDI, KOTOPBIE HEOCTATOYHO XOPOIIIO 3HAKOMBI C KOZOM, HO
noJydar B OyaylieM 3agaHue co3laTh HOBbIE IMOAKIACCH POAUTENBCKOTO KJIacca
Bicycle.

Cxema KoJ/1a B 9TOil mepapxuu Tpedyet, 4TOObI TIOAKIACCH HE TOJIBKO 3HAJIU, YTO
OHU JIeJIAI0T, HO TAKXKe MPE/IoIaraj B3auMO/IeCTBUE CO CBOUM POJIUTETHCKIM
kaccoM. KoneuHo, ecTb CMBICJI B TOM, UTO TIOJIKJIACCHI 3HAIOT O BHOCUMOU UMU KOH-
KpeTuKe (BIIOJIHE OYeBHU/IHO, UTO OHN — €JIMHCTBEHHBIE KJIACChI, KOTOPBIE MO2YM 3HATH
0 Hell), HO MPUHY K AeHNe MOAKIAcca K 3HAHMIO MTOPSIKA B3aUMOAEIICTBIA ¢ ero ab-
CTPAKTHBIM POAMUTEIHCKUM KJIACCOM BbI3bIBAET MHOKECTBO IIPOOJIEM.

AJITOpUTM TIPOHUKAET BHU3, B IIOKJIACCHI, 3aCTABJISAA KasKAblid 13 HUX SABHBIM 00-
Pa3oM OTIPABJIATH SUper COYYaCTHUKY. ITO IPUBOAUT K AyOIMPOBAHUIO KOAA B IO~
KJjaccax 1 Tpebyer, 4ToObl BCe OHU OTIIPABJISLIM SUper B TOYHOCTH B OJHUX U TeX JKe
Mectax. Kpome Toro, 310 HOBBIIIAET PUCK, 4TO B OY/AyIIeM TPOrPaMMICThI ITPH HATTHCa-
HIU HOBBIX MTOKJIACCOB CTAHYT AOIYCKATh OIIUOKH, IOTOMY YTO OYAyT HaZesAThCs Ha
HPaBUJIbHYIO KOHKPETU3AIUIO, HO 3aIIPOCTO 3a0YLyT OTIPAaBUTh COOOILEHNE super.

Korza noakJrace otmpasJisiet coodteHue super, OH GakTHIeCKU OOBIBIISIET O TOM,
YTO eMy U3BECTEH aJITOPUTM; OH 3a8UCUmM OT ITOTO 3HAHUs. Ecyii anroput™ namensi-
eTcst, paboTa MoJKJIacca MOKET HapyIIMTHCS, AaKe eCJIU He 3aTParuBaeTcst ero cod-

CTB€HHAad KOHKPETHUKA.

YcTpaHeHne CBA3aHHOCTU NOAKJ1acCOB
C UCMNOJIb30BaHUEM XYK-COOOLEeHn

Bceex atux mpobieM MoKHO n3beskaTh ¢ IOMOIIIBIO elle 0HO (1oceaHeil) peopra-
Huszanuu. BMecTo Toro yTo6bl MO3BOJIMTH IOAKIACCAM 3HATH AJITOPUTM U TpebOBaTh
OT HUX OTIPABKK COOOILEHMS Super, IOAKIACCH MOTYT OTIPABJISATD XyK-COOOIIEeHNS,
KOTOPBIE CYIIECTBYIOT UCKIIOUUTEIBHO JIJIST TOTO, YTOOBI MIPEIIOKUTH MOIKIACCaM
MECTO JIJIST TIPeIOCTaBJIeHsT MHPOPMAIIUY 33 CUeT Peayin3aluu COBIIAIAI0NUX 110
“MeHu MeTo/I0B. [IpuMenenne 9Toil cTpateruu yaajsieT 3HaHue aJifOPUTMa U3 10/1-
KJTACCOB U BO3BPAINAET KOHTPOJb POAUTEILCKOMY KJIACCY.

B caenyrotiiem mprMepe aTta TeXHOJIOTHS UCTIOIb3YETC Ui TIPEOCTaBIEHMS MO/
KJaccy criocoba BHECeHMsI CBOEro BKJIAZa B MHUIMaIu3aIumo. Metos initialize
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KJacca Bicycle Tenepsb oTIpaBJiser cooblenne post_initialize u, Kak Bcerja, pea-

JIN3yeT COBINA/IAIONINI 110 UMEHU METO/L, KOTOPBII B JIAHHOM CJIydyae HUYero He jieJiaer.
IMoxkace RoadBike TIPENOCTABIISIET CBOIO COOCTBEHHYIO KOHKPETH3MPOBAHHYIO

VHUIUAJIN3AIIO IIyTEeM IIepeolIpeiesieHusa MeTota post_initialize.

1 class Bicycle

2

3 def initialize(args={})

4 @size = args[:size]

5 @chain = args[:chain] || default_chain

6 @tire_size = args[:tire_size] || default_tire_size
7

8 post_initialize(args) # Bicycle oTnpaBnseT o6ouM MnofKaaccam
9 end

10

11 def post_initialize(args) # v peanusyeT BOT 3TO

12 nil

13 end

14 # ...

15 end

16

17 class RoadBike < Bicycle

18

19 def post_initialize(args) # RoadBike moxeT

20 @tape_color = args[:tape_color] # npu HeobxoaumocCTH
21 end # nepeonpefennTb 3TOT MeTO.
22 #

23 end

Takoe usMeHeHHe He [IPOCTO yAAJSEeT OTIIPABKY COOOIIEHKS super U3 MeTo/a
initialize mojkiacca RoadBike, 0HO BoOOGIIe yaansieT MeTo/ initialize. [Toakmace
RoadBike 0oJibliie He yIIpaBJIsieT MHUIMATU3AIIHEl, BMECTO HTOTO OH IIPEIOCTaBJISIET
KOHKPETHKY (oJiee KPYITHOMY a0CTPAKTHOMY aJITOPUTMY. DTOT aJITOPUTM OIIPEIE/ICH
B aGCTPAKTHOM POJMTEIHCKOM KJIacce Bicycle, KOTOPBIN, B CBOIO 04epe/Ib, OTBEYAET
3a OTHPaBKy coo0lieHus post_initialize.

[Togxmnacc RoadBike mo-Tipe;kHEMY OTBEYAET 32 TO, KAKAS UMEHHO MHUTTNATN3AITIS
eMy HysKHa, HO OOJIbIIIe y3Ke He OTBedYaeT 3a TO, K020d MPOMCXOANT ero MHUIINAI3a-
Ug. ITO U3MEHEHUE TT03BOJIAET noJKkjaccy RoadBike menblIle 3HaTh O Kjacce Bi-
cycle, cokpalliasi TeM CaMbIM CBA3aHHOCTb MKy HUMU U Jlesiash KaKAblil U3 HUX
6oJiee THOKUM B YCJIOBUSIX HeolpeeienHoro Oy ayiero. [Toakmace RoadBike He 3Ha-
€T, Korga 6y/16T BBI3BAH €r0 MeTO/I post_initialize, m eMy Bce paBHO, KAKOU UMEH-
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HO 00beKT ormpasisier coobuenue. Kmace Bicycle (uau jo60ii 1pyroii 00beKT)
MOJKET OTIPABUTh 9TO cO0dIIeHUe B J1060e BpeMs; TpeGOBAHMA O TOM, UTO OHO
JIOJIZKHO OBITh OTIPABJIEHO B X0l MHUIIMAIU3AIUN 00bEKTa, He CYIIeCTBYET.

JlesernpoBaHrie KOHTPOJIS 32 BBIGOPOM OTPEIEICHHOTO BPEMEHU POAUTETBCKOMY
KJIaCCy O3HAYAET, UTO JITOPUTM MOKET H3MEHSIThCS, He TPeOyst U3BMEHEHUH B MOJIKIacCax.

Touno Takas ke TeXHOJOTHUS MOKET MCIIOJIb30BATHCS /IS YAQJIEHNUST OTIPABKU
cOoO0IIeHUsT super 13 MeTo/Ia spares. BMecTo TOro 4TOOBI TIPUHYKIATH MOAKIACC
RoadBike K 3HAHUIO, YTO KJIacC Bicycle peasm3yeT METO/| spares 1 4TO 3Ta peaainsa-
ST B KJlacce Bicycle BO3BpAIAET XeIl, MOKHO OCJTa0UTh CBSIBAHHOCTD IIyTEM pea-
JIN3aIN XyKa, BO3Bpalllalollero yipasiaenne Kiaccy Bicycle.

B caemytomniem npumepe B Kyiacc Bicycle BHOCSATCS U3MEHEHUS JIJIsT OTIIPABKU
coO0IIeHUS local_spares. Kmacc Bicycle IIPEOCTABJIAET UCXOHYIO pean3alnio,
BO3Bpataionyio mycroi xein. [Togknacc RoadBike UCTIOIB3yeT ATOT XYK U TIEPEOTIPE-
IeJISIET €ro J1JIsk BO3BpallleH s cBoell coOCTBEHHOI Bepeun local_spares ¢ gobasiie-
HUEeM 3armJacTeil, CleluMUIHBIX 151 TOPOKHOTO BEJIOCUTIE/IA.

1 class Bicycle

2 # ...

3 def spares

4 { tire_size: tire_size,
5 chain: chain}.merge(local_spares)
6 end

7

8 # Xyk Ans nepeonpepenieHus B nogkiaccax
9 def local_spares
10 {}
11 end

12

13 end

14

15 class RoadBike < Bicycle

16 # ...

17 def local_spares

18 {tape_color: tape_color}
19 end

20

21 end

Hogas peanmmzarus MmeTosa local_spares B mofikIacce RoadBike 3aMeHSIET TIPEsK-
HIOIO PeasiM3alifio MeTo/ia spares. ITO COXPAHIET KOHKPETUKY, TTPEIOCTABIISIEMYIO
MO/IKJIacCOM RoadBike, HO COKpalllaeT ero CBsI3aHHOCTH ¢ KJ1accoM Bicycle. [Toakiace
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RoadBike60nbuﬁ3HeaontH3HaTbn¥N)KﬂaccBicyclepeaﬂﬂ3yerMeTonspares,OH
MPOCTO OJKUIAET, UTO €r0 COOCTBEHHAsT peaynsalius MeTojia local_spares Gyner
Korja-an0o Bbl3BaHa KaKUM-I100 06 BEKTOM.

IIociie BHeCceHUs aHAJIOIMUHBIX U3MEHEHUH B TIOJIKJIacC MountainBike 3akioun-
TeJIbHBII BADUAHT MepapXuu MPUoOPeTaeT CaeayOmui BI/IL.

1 class Bicycle

2 attr_reader :size, :chain, :tire_size

B

4  def initialize(args={})

5 @size = args[:size]

6 @chain = args[:chain] || default_chain
7 @tire_size = args[:tire_size] || default_tire_size
8 post_initialize(args)

9 end
10
11 def spares
12 { tire_size: tire_size,
13 chain: chain}.merge(local_spares)
14  end
15
16 def default_tire_size
17 raise NotImplementedError
18 end
19

20 # subclasses may override
21 def post_initialize(args)

22 nil

23 end

24

25 def local_spares
26 {}

27 end

28

29 def default_chain
30 '10-speed’

31 end

32

33 end

34

35 class RoadBike < Bicycle
36 attr_reader :tape_color
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37

38 def post_initialize(args)
39 @tape_color = args[:tape_color]
40 end

41

42 def local_spares

43 {tape_color: tape_color}
44 end

45

46 def default_tire_size

47 ‘23"

48 end

49 end

50

51 class MountainBike < Bicycle
52 attr_reader :front_shock, :rear_shock

53

54  def post_initialize(args)

55 @front_shock = args[:front_shock]
56 @rear_shock = args[:rear_shock]
57 end

58

59 def local_spares

60 {rear_shock: rear_shock}

61 end

62

63 def default_tire_size

64 2.1

65 end

66 end

Tenepb B nojgkiaccax RoadBike 1 MountainBike HaMHOIO Jjierde paszoOpaThCs,
MTOCKOJTbKY OHU COJIEPKAT TOJTBKO KOHKPeTUKY. Cpa3y BUHO, YeM OHU 3aHUMAIOTCS,
U TIOHATHO, YTO OHU SBJISIOTCS KOHKpeTU3aInel kiaacca Bicycle

HoBbiM nmojk/iaccaM TpedyeTcst JIUIIb Pealn30BaTh IAOJOHHbIE METOIbL. DTOT
MOCJIE/THUI TTPUMep TOKa3bIBaeT, KaK JIETKO MOXKET CO3/1aTh HOBBIN MO/IKJIACC /IaKe
MIPOTPAMMUCT, HE3HAKOMBIH € TIPUJIOKeHEeM. BOT Kak BBITJISIAUT TO/IKIacC Recum-
bentBike, ABASIONINIICS HOBOI KOHKpeTHU3aIMel Kinacca Bicycle.

1 class RecumbentBike < Bicycle
2 attr_reader :flag

3

4 def post_initialize(args)
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5 @flag = args[ :flag]
6 end

7

8 def local_spares

9 {flag: flag}
10 end
11
12 def default_chain

13 "9-speed"

14 end

15

16 def default_tire_size
17 '28'

18 end

19 end

20

21 bent = RecumbentBike.new(flag: 'tall and orange')
22 bent.spares

23 # -> {:tire_size => "28",

24 # :chain => "9-speed",

25 # :flag => "tall and orange"}

Kox B RecumbentBike BITOJTHE TTOHSTEH, TIPUBBIYEH U TIPECKA3YEM, TAK UTO MOKET
Jiaske coiiTu co c60pouHoro Kouseiepa. OH CIy:KUT XOPOIIEH IeMOHCTPAIEN CUJIbI
U LIEeHHOCTHU HacJIeZl0BaHusl, KOTOPOe IIPaBUJILHO OPrali30BaHo. Y ClIelIHoe Co3/[aHue
HOBOTO TIO/IKJIACCA TI0 T1JIedy JTI000MY TPOTPAMMUCTY.

BbiBOAbI

Hacuegosanue peraer mpo6/ieMbl POACTBEHHBIX TUIIOB, COBMECTHO UCIIOIb3YIOIIUX
3HAUNTEJBHYO YaCTh OOIIEro MOBEICHMUS, HO OTINYAIOIIIXCS [0 HEKOTOPBIM MOKa-
3arensm. HacsemoBanue 1mo3BoJisieT M30JMPOBATh COBMECTHO UCIIOJIb3YEMbIN KO/
U peayn30BaTh 00IIHe aJTOPUTMbI B aOCTPAKTHOM KJIacce, a TaKiKe CO3/aTh CTPYK-
TYPY, MTO3BOJIIIONIYIO TIOJIKJIACCAM TTPE/IOCTABIISITh KOHKPETUKY.

Cawmplit yurimii ciocob cos3aanus abCTPaKTHOTO POAUTETHCKOTO KIacca — mepe-
MellleHre KOJIa BBEPX M3 KOHKPETHBIX Mo/ikyaccoB. [Ipoire Bcero naentndunnpoBaTh
MPaBUJIbHYIO aOCTPAKITIIO TIPU HAJTMYHH JOCTYIA MUHIUMYM K TPEM CYIIECTBYOTIM
KOHKPETHBIM KJlaccaM. B aToli riiaBe npuMep MpuBOUICS B OTHOIEHUN BCETO JIBYX
TIOJTKJIACCOB, HO B PEATTBHOM MUPE JIYUIIle 0K IATHCS IOTMOJHUTETbHON MH(HOPMAITIH,
MIPeIOCTaBJIIEMON TPeMs BapUAHTAMU TI0/IKJIACCOB
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Yro6br HOGYANTH HACTEIHUKOB K ITPEA0CTaBIEHNI0 KOHKPETHKH, B aGCTPAaKTHDIX
POUTENBCKNX KTACCaX UCTIOIB3YIOTCS CXeMa MabJOHHBIX METOOB U XyK-METOJIbI,
HO3BOJIAIONIUE STUM HACTEAHUKAM IIPEA0CTaBUTh CBOIO KOHKPETUKY (€3 IIPUHYK/Ie-
HUS K OTIIPaBKe coobIenns super. XyK-METO/IbI TOMOTAIOT MOAKIACCAM TIPEI0-
CTaBJIATh KOHKPETHUKY 0e3 3HaHus abcTpaKTHOTro anroputMa. C MX IIOMOIIBIO yCTpa-
HsIeTCS He0OXOUMOCTD OTIPABKH IOAKIACCaMU COOOIIEHUS super, 0CaabaseTcs
CBA3AHHOCTD M€KLY YPOBHAMU HEPAPXUU U TIOBBINIAETCS X TEPIIUMOCTD K M3MEHE-
HUAM.

TiaTeIbHO NpoAyMaHHOE HACIe0BaHKe JIETKO MOAAAeTCS PACIIMPEHNIO HOBHIMU
noakaaccaMu (CIpaBATCS Jake Te MPOTPAMMUCTHI, KOTOPEIE OUEHb MAJIO 3HAIOT
o npunoxkennn). Takast JerkoCcTh paciMpeHus — rJaBHas CUJa HacJeJ0BaHusl.
Korna nepen BamMu ctout 3agayda, Tpebyionias HATMYKS /11 MHOTOUMCIEHHONW KOH-
KPeTHKM cTabUIbHOI 00mieil abcTpaKIuK, HacIe0BaHUE MOKET CTaTh HEOPOTUM
PEIIECHHEM.



[naBsa 7

PasoeneHune poneBoro
noBeaeHmnd ¢ NOMOLLbIO
MoLoyneu

[Tpeapiayiiast TIaBa 3aBEPIINIACH TAKIM MHOTOOOEIIAIONINM KOJIOM, 4TO MOKHO
YIUBHUTLCS, TOYEMY 32 BCIO Ballly JKU3HD BCE 3TO BaM ellle He BeTpedasoch. Ho meper
TEM KaK BOCITOJIb30BATHCS KIACCHUECKUM HACJEOBAHIEM /IS PETEHHUST BCEX MbIC-
JIMMBIX TIPOOJIEM TTPOEKTHPOBAHNS, 3aalTECh CJAEAYIONIUM BOTPOCOM: «HUTO IPOM30ii-
ner, Korja y kommanuu FastFeet mosiButest moTpeGHOCTD UCTIONB30BATD JIekKaune
TOPHbIE BEJIOCUTIEBI? >

Ecou perierivie 910l HOBO# 3a1a4 IPOEKTUPOBAHMUST HE CKITA/IBIBAECTCS B YETKYIO
KapTHHY, 3T0 HeyauBuTeabHO. Co3aHue TOIKIACCA JIJIST JIEKAUUX TOPHBIX BEJIO-
cumenoB TpeOyeT coueTaHms KaueCTB IBYX yKe CYMECTBYIONUX TTOAKIACCOB,
a ¢ XO/Iy TIPUCTTOCOOUTH HACIEIOBAHNUE TTOJT TH 06CTOSTETLCTBA HEBO3MOKHO. Etrte
Gouibiiiee 6eCIIOKONCTBO BBI3bIBAET TOT (hAKT, UTO JAHHAS HEy/Iaya UILTIOCTPUPYET
TOJIHKO O/THO M3 MHOKECTBA HATIPABJIEHNUH, B KOTOPBIX HACTEIOBAHNE MOKET He MO~
JYYIUTHCS.

Yro6bl U3BJIEKATH BBITOLY U3 TIPUMEHEHUS HACJEI0OBAHWS, HYSKHO Pa3odpaThest
He TOJIBKO B TOM, KaK ITHIIIETCS COOTBETCTBYIONINH KO/, HO U B TOM, KOT/IA €CTh CMBICIT
HTUM HACJTEIOBAHUEM BOCIOIB30BaThCs. be3 Kiaccnueckoro HacIeIoBaHUsT BCET/A
MOKHO 000 THCH (1100251 TpobJIeMa, pelaemMast ¢ €ro MOMOIIBIO, MOKET ObITh pele-
Ha ¥ IpyTuM c1ioco6om). TTOCKOMBKY HI OTHA TEXHOJIOTHS TPOEKTUPOBAHIS He 00-
XOUTCst 6€3 PACXO/I0B, CO3/IAHNE CAMBIX GIOJIZKETHBIX MTPUIOKEHUI TPeOYeT MITH Ha
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KOMIIPOMHUCCHI MEKIY 3aTpaTaMu U ITPeTIoJaraeMbIMU BBITOZAMU OT UCTIOJIb30BAHUS
AJIbTEPHATUBHBIX BAPUAHTOB.

B aToii T71aBe nicceryercs aibTepHATUBHBIN BAPUAHT C TPUMEHEHNEM TeXHOJIO-
TUW HACJIeZIOBAHUA JIJIsT pa3ziesienust poiu. ViccaenoBanre HauMHAETCST C TIPUMEPA,
UCII0JIb3YI0IIero MoayJib Ruby s onpenesnenus obiieil poJiu, u Jaercst IpakTuye-
CKUII COBET HacueT crioco00B HAIMCAHUS TIOJTHOCThIO HACJIEYEMOTO KOJIA.

OCHOBHbIe cBegeHus
O ponsx

Hexoropsie 3a1aun TpeOYIOT COBMECTHOTO UCTIOJIb30BAHNUS TIOBEIEHNSI HECKOJIbKUMU
HUKAK He CBI3aHHBIMU 0GbeKTaMu. DTO 001Iiee TTOBEIEHIE He 3aBUCHT OT KJIacca, 9T0
POJb, KOTOPYIO UrpaeT 06bekT. MHorue us poJieii, HeoGX0MMBIX IPUIOKEHUIO, BbI-
SIBSITCSI B XOJI€ MTPOEKTUPOBAHUS, HO YaCTO HEOKUIAHHbBIE POJI OOHAPYKIBAIOTCSI
B XOJIe HAITMCaHU KO/Ia.

Korma paree HuueM He CBsI3aHHBIE 00BEKTHI HAYMHAIOT UTPATh OOTILYIO POJIb, OHK
BXO/ISIT BO B3AUMOOTHOIIEHUSI ¢ 00BEKTAMHE, JIJIst KOTOPBIX OHU UTPAIOT 3TY POJIb. ITU
B3aMMOOTHOIIIEHHUST He HACTOJIBKO BU/HBI, KAK T€, KOTOPBIE CO3IAI0TCS TPeOOBAHISIMU
110 JIMHUM POJIUTEIBCKOTO KJIacca U MOJKJIacca IPU KJIACCUYECKOM HACIeOBaHUH.
HVcrioib30BaHue POJIU CO3/IAET 3aBUCUMOCTH MEK/y BOBJIEYUEHHBIMU B Hee 00beKTa-
MU, ¥ 3TH 3aBUCHMOCTH ITPUBHOCSAT PUCKH, KOTOPbIE cliefyeT OpaTh B pacyer, Ipu-
HUMas pellieHre HacyeT BAPUAHTOB IIPOEKTUPOBAHUSL.

B aToM paszesne BbIABISETCS CKPBITast POJIb U CO3/IA€TCs KOJL /IS pa3/ieseHusI
COOTBETCTBYIOIIETO €if MOBEIEHUSI CPE/IA BCEX UCITOJTHUTEEH (HAPSIY ¢ MUHUMU32a-
1ueil BO3HUKAIONIUX B Pe3yJIbTaTe 3TOr0 3aBUCUMOCTEH ).

Mounck ponen

HesiBHBII THIT Preparer 13 TJIaBbl 5 SBJISIETCS POJIBIO. ITY POJIb UTPAIOT OOBEKTHI,
peanuzoBanHble B uHTepdelice Preparer. B kiaccax Mechanic, TripCoordinator
U Driver peajM30BaH METO/[ prepare_trip, MoaToOMy Apyrue 00bEKTH MOTYT C HUM
B3aMMOJIEHCTBOBATH, Kak OYATO OHU OTHOCSTCS K TUITY Preparer, He oOparias BHI-
MaHust Ha CBOU Ha30BbIE KJIACCHI.

Cy1iecTBOBaHME BBITIOTHSIONIETO TIOATOTOBKY Preparer IpenoaraeT napajiiesb-
HO HaJIM4Yue POJIU II0Ar0TaBANBAEMOro Preparable (POJIM 4acTO HOABJISIOTCS HIapa-

Mu). B npumepe, paccMaTprBaeMoM B TiaBe 5, B KauecTBe Preparable dburypupyer
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kJacc Trip; B HeM peasinayeTcst nHTepdelic Prepareable. IToT nuTepdeiic BKIOUa-
eT Bce cOOOIIEHNsT, OTIIPABKAa KOTOPBIX B aJ[pec Preparable oKuIaeTcst OT J0OOTO
Preparer (peub uzeT 0 MeTofZax bicycles, customers u vehicle). Posb Preparable
c1abo BbIpasKeHHasl, TIOTOMY 4TO Trip SIBJISIETCS €€ eAMHCTBEHHBIM HCIIOJTHUTEIEM,
HO BBISIBUTD €€ CylllecTBOBaHMe oyeHb BaxkHO. B rmase 9 «IIpoekTnpoBanue akoHo-
MUYHBIX TECTOB» MPE/TAraloTCA TEXHOJOTUY JIJIs TECTUPOBAHMS U IOKYMEHTHPOBA-
HUST poJint Preparable, 4TOOBI OTJIUYUTD €€ OT Kjiacca Trip.

XoTs y poJiu Preparer UMeeTCsl HECKOJIBKO UCTIOJHUTENEN, OHAa HACTOIBKO TIPO-
CTa, YTO €€ MOJHOCTHIO MOKHO OIPE/ICIUTE C MTOMOTIBIO ee jke nHTepdeiica. Uto6sr
UTPATh 3TY POJib, 0OBEKTY HYKHO JIUIITh PEaTn30BaTh CBOIO COOCTBEHHYIO BEPCUIO
Metojia prepare_trip. OGbEKThI, HCIIOTHSIOIINE POJIb Preparer, B KaUecTBE 0OIIETO
IIpU3HAKa UMEIOT TOJIbKO 3TOT nnrepdeiic. OHU COBMECTHO UCIIOIb3YIOT CUTHATYPY
METO/Ia ¥ He UCIIOJIb3YIOT B 9TOM KayecTBe HUKAKOTO PYTroro Ko/a.

Preparer u Preparable — camble HacTosIMe HegBHbIe TUTTBL. Ho ropasmo yarie
MPUXOUTCS BBISIBJISATH OOJIee CJIOKHBIE POJIH, TPEOYIOIINE He TOJBKO KOHKPETHBIX
CUTHATYP coolIIeHuit, HO U crerudunueckoro noseaenus. Korma posb Tpebyer co-
BMECTHO MCTIOJIb3yEeMOTO MOBE/ICHUS, BBI CTAIKUBACTECH C TTPOOIEMON OpraHu3aIim
COBMECTHO HCIOJIb3YEMOT0 Koia. B mziease aToT KOJI IOJIKEH ONIPEAEITHC B OTHOM
MeCTe, HO OBITh JIOCTYITHBIM JIJIST UCHIOJIB30BAHUS JTFOOBIM 00BEKTOM, JKEJAFOTIIM
IPOSIBJISITH ce0s1 KaK HESIBHBIN THIT 1 UTPATh POJIb.

Criocob omnpesiesieHyst AMEHOBAHHOW TPYIIIBI METOJIOB, HE3ABUCHMBIX OT KJIacca
U TIPUMETITMBAEMBIX K JTI000MY 0OBEKTY, UMEETCS BO MHOTHX OOBEKTHO-OPUEHTUPO-
BaHHBIX sI3bikax. B Ruby Takue mpumermBaeMbie METO/IBI, UM MUKCHHBI, HA3bIBa-
10TCST MOOYAAMU. MEeTObI MOTYT OTIPEIEISAThCS B MOAYJIE, a 3aT€M MOJLYJIb MOKET
106aBIATHCS K 060MY 06BeKTY. TakiM 06pasoM MOLYIIN MPEIOCTABIIAIOT BETHKO-
JIEMTHBIH CII0CO0, TTO3BOJISAIONIUN 0OBEKTAM Pa3JIMYHbIX KJIACCOB UTPATh OGIIYIO POJIb,
HCTIOJIB3YsI €IUHBII HabOp KoJia.

Korga B 00beKT BKJIIOUYAETCSI MOLYJIb, ONPEIETICHHbBIE B HEM METO/IbI CTAHOBSITCS
JIOCTYITHBIMM Yepe3 aBTOMATHYeCKOe JleIernpoBaHue. ITO BBITVIAANUT KaK KJaccuye-
cKoe HacsenoBanue (1o KpaitHeit Mepe ¢ TOUKU 3PEHUsT BKIFOYAIONEr0 MOLYJIb 00b-
exta). EMy mocTymatoT cooOIIeHNsT, OH MX HEe MOHMMAET, U OHU aBTOMATUYECKU Ha-
MPABJISTIOTCST KYa-To etre (BoJMmebHbIM 06pa3oM 00HaAPYKUBAETCS PeaTn3arist
COOTBETCTBYIOIIETO UM METO/Ia, KOTOPBII BBIIIOJIHAECTCS U BO3BPAIlAeT OTBET).

Korza Bl HaunHaete nmoMernaTh Koji B MOAYJIH U 00ABJISITh MOJIYJIU K 0OBEKTaM,

BbI pacumpsiere Habop COOOIEHMIT, Ha KOTOPbIE TOT 0OBEKT B COCTOSIHUU OTBETHTD,
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1 BBOAUTE HOBYIO 00JIaCTh CJIOKHOCTH KOHCTPYKIMK. Y 00bEKTa, HEOCPEACTBEHHO
PeaNU3yIONIEro BCEro HECKOAbKO METOOB, MOKET BCE e UMEThCS OU4eHDb OOJIbIIOI
CIIMCOK COOOIIeHMI, Ha KOTOPble OH OoTKInKaeTcs. Obuumii Habop coodienuii, Ha

KOTOPbIE MOJKET OTKJIMKATHCSA OOBEKT, BKIIOYAET:

QO peaar30BaHHOE B HEM CAMOM;

QO peaqr30BaHHOE BO BCeX OOBEKTaxX BbIIIE HETO B HEPAPXUM;

O peanusoBaHHOE B II0OOM MOJLYJIe, KOTOPBII ObLI K HeMy J00aBJIeH;
a

peaM30BaHHOE BO BCEX MOLYJISIX, ZOOABIEHHBIX K JTI0O0MY 00BEKTY, HaXOISIIIe-

MYCs BbIIIE HET'O B N€PAPXUN.

Ecau ator Ha60p OTBETOB KaKE€TCA 6OJIBI_HI/IM 1 3allyTaHHBIM, 3HA4YUT, Yy BaC €CTb
JeTKOE TpeicTaBieHue o pobieme. [IOHATH MOJTHYIO KAPTUHY TOBEAEHUS B TIYOOKO
BJIO)KEHHOI MePaAPXIH 3a4aCTYIO HEBO3MOKHO.

OpraHusauuna o693aHHoOCTEN

Teneps, koraa y Bac chopMIPOBAIOCh MpayHOe MIPECTaBIeHNEe O BO3SMOKHOM Pas-
BUTHH COOBITHIA, HACTAJIO BPEMsI B3TJISTHYTh Ha BIIOJIHE YITPABJIsieMblil ipumMep. Kak
U TIPY KJIACCHYECKOM HacJIeIOBaHWM, Mepe/l TeM KaK MOJIYINTh BO3MOKHOCTD BBI-
Gopa MecTa CO3/[aHKs HESTBHOTO TUIA M TIOMEIEHUsT COBMECTHO MCIOJIb3YEMOTO
TIOBE/ICHIST B MOJTYJIb, HY3KHO Y3HATH O TOM, KaK 3TO ITPABUJIBHO JlestaeTcs. K cuacThio,
HaM BIIOJTHE MOJKET IIPUTOIUTHCS IIPUMED KJIACCUIECKOTO HAC/IeI0BAHNS U3 IJIaBBI 6
«IIpuobpereHue oBeIeHNUS 3a CUET HacaeoBaHus» (Hall mpuMep OyIer ocTpoeH
Ha 9THUX TEXHOJOTHSX U CTAaHET 3aMEeTHO KOpoye).

Paccmotpum 3amauy nimanupoBanud nyreiiectsus. [lyTeiecTBug npoxonsaT
B KOHKPETHBIC MOMCHTBI BPEMCHU, U K HUM IIPUBJICKAIOTCA MEXaHUKU, UCITOJIB3YIOT-
Cs1 BEJIOCUTIE/IBI U aBTOTEXHUKA (9TO peanbHbie 0GBEKTHI, KOTOPBIE HE MOTYT OJIHO-
BPEMEHHO HAXOUTHCS cpasy B IByx Mectax ). Kommanuu FastFeet tpeGyercst ciocob
OpraHu3aIK HTHX 0OBEKTOB B BU/IE TIaHa, YTOOBI B TI0O0I MOMEHT MOKHO OBLITO
OIIPE/ICTINTD, KaKue 00BEKTHI JIOCTYTIHBI, @ KaKue y:Ke 3a7IeiiCTBOBAHBI.

OHpeIIeJIeHI/Ie AOCTYITHOCTH (BOSMO)KHOCTI/I y4qacTBOBAThb B HyTeI_HeCTBI/II/I)
He CBOJIUTCS K IPOCTOMY OIIPEJieJIEHUIO, YTO BEJIOCUIIE/l, MEXaHUK UJTH aBTOTEX-
HUKA HUTJIE HE 33/[€ICTBOBAHBI B T€ CPOKH, B KOTOPBIE MJIAHUPYETCS TTPOBECTU
myTerrectBre. T 06BEKTHI PEATFHOTO MUPA HYKAAIOTCSA B IEPEPBIBE MEK/LY Y-

TemecTBUAMU (OHM HEe MOTYT CETOJHSA 3aBEPIIUTH IyTEIIeCTBUE, & YKe 3aBTPa
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OTIIPABUTHCS B HOBOE ): BEJIOCHITE/IbI U aBTOTPAHCIIOPT JIOJIKHBI TIPONTH TEXHUYECKOE
o6CTysKMBaHIEe, & MEXaHUKU JTOJUKHBI OTIOXHYTEH (0T PabOTHI ¢ KIMEHTAMW) U 0~
cTUpaTh YHUGOPMY.

CormacHo TpebOBAHUIM, B 9KCILTYATAI[IMH BEOCUTIENOB TOJIKEH OBITh MEPEPDHIB
KaK MUHUMYM OJIUH JI€Hb, ABTOTPAHCIIOPTA — TPU JIHI, & MEXAaHUKY HA OT/bIX J1A€TCSI
YeThIpe JIHI.

Koz mmannpoBaHust NCMOTb30BAHUS HTUX O0BEKTOB MOKET OBITH HAIIMCAH C TI0-
MOTI[BIO PA3HBIX CITOCOOOB, HO, KaK YK€ TOBEJOCH B IAHHON KHUTE, HATI TIPHIMED
Gyner pazsuBaThest. OH HAUHETCST ¢ KOJA, BBI3BIBAIOIIETO HEKOTOPBIE OTTACEHNS,
U TMPOIOJIKHUTCST €70 TOPAOOTKOI 10 BIIOJIHE YIOBIETBOPUTETHHOTO COCTOSHUS
(4 Bce 9T0 OyJIeT IesIaThest B MHTepecax pa3obaadyeHust BO3MOKHBIX aHTHUIIAGJI0-
HOB).

[Ipeamnonoskum, 4To y Hac yke ecThb kiacc Schedule. Ero mnrepdeiic BrioyaeT
B cebst TP METO/IA.

scheduled?(target, starting, ending)
add(target, starting, ending)
remove(target, starting, ending)

Kaskblii H3 9THX METO/IOB MOJIyYaeT TPU apryMeHTa: [[eJIeBOI 0OBEKT, HAYaIbHY IO
U KOHEYHYIO IAThl HTEPECYIOTIETO Hac Teproaa. B o6s3anmocTsh Kracca Schedule
BXO/IUT 3HAHUE O TOM, 3aIJIAHUPOBAH JIN y>Ke TTOCTYIAIONNI apryMeHT target, a Tak-
ke 106aBIeHne U yIaJIeHHE TIEIEBBIX 0OBEKTOB U3 TIJIaHa. DT 00S3aHHOCTH BIIOJIHE
0060CHOBAHHO BO3JIAralOTCs Ha caM Kjacc Schedule.

C MeToaMu Bee B TOPSIIKE, HO, K COSKATIEHHIO, B 9TOM KOJie ecThb mpobet. Bee 61710 6o
XOPOIII0, ecJiu Obl 3HaHUE 0 (PUTYPUPOBaHIK OOBEKTA B TJIAHE B OIIPE/ICICHHBIN TIe-
puoa BpeMeHu ObLIo Beell nHpopMaliieit, HeoOXOAUMOM JIJist IPEIOTBPAIIEHUS TI0-
BTOPHOTO BHECEHUSI B IJIAH yiKe 3aHATOTO 00bekTa. Ho 3HaHHE 0 TOM, 4TO OOBEKT
He bUrypupyerT B IIJIaHE B OIIPe/IeJICHHbIH TepUO/l BpeMEHH, He SIBJISETCS I0CTATOUHON
urbOpMAaIHeit, UTOOBI 3HATH, YTO €TO MONCHO BKIOUUTD B [JIAH B TEYCHIE KAKOTO-TO
nieprozia. UToOBI TPABUIBHO OMPEETUTD, MOSKHO JI 0OBEKT BHECTH B TIJIAH, HYKHO
paccunTaTh BpeMs Ha €ro IMOATOTOBKY.

Ha puc. 7.1 nokasana peanusanus kiaacca Schedule, B KOTOPOI oH caM Geper Ha
cebst 00I3aHHOCTD 110 3HAHWMIO PEaIbHOTO BPEMEHH Ha MOAr0TOBKY. Metosy schedu-
lable? U3BECTHBI BCE BO3MOJKHbBIE 3HAUYEHUA, U OH IIPOBEPSAET KJIACC [IOCTYIIAIOIIEe-
0 K HeMY apTyMeHTa target, 4T0ObI PENIUTh, KAKOE BPEMSI Ha MOATOTOBKY UCTIOb-

30BaThb.
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MHuummpyiowmin Schedule-
006beKkT 006bekT

T T
1 1
1 1
H AprymeHT "target’ cooepxumTt H
' ak3emnnap knacca Bicycle, !
i Vehicle nnu Mechanic !
1 1
1 1

schedulable?(target, starting, ending)

| >
BapuaHThbl
[target.class==Bycycle]
lead_days = 1 :|
[target.class==Mechanic]
lead_days = 4 :|
[target.class==Vehicle]
lead_days =3 :|
Ischeduled?(target, starting + lead_days, ending)
1 ittt T
MHuummpyiowwmin Schedule-
006beKT 06beKT

Puc. 7.1. Knaccy nnaHMpoBaHUs U3BECTHbI
CPOKM NOArOTOBKM APYrMX 0ObeKToB

Bbl yske Buziesu mab I0H MPOBEPKH KJIacca ¢ b0 OTpeIeIeH s, Kakoe UMEHHO
co00uenIe HYKHO OTIIPABUTH; 371eCh Schedule MPOBEPSIET KIIACC, YTOOBI Y3HATD, KAKOE
UMEHHO 3Hauenue HYKHO UCTI0Ib30BaTh. B 060ux ciydastx Schedule 3HaeT CIUIIKOM
MHOT0. DTO 3HaHUE He IPUHAIEKUT Schedule, OHO IIPUHAJICKUT KiaccaM, UMEHa
KOTOPBIX MPOBEPSIIOTCST Schedule-00HEKTOM.

Taxag peanusaius HaBOJUT Ha MbICJIb O IPOCTOM M OYEBHM/IHOM YCOBEPIIEH-
CTBOBaHUM, KOTOPOE MOACKA3aHO caMoil cxeMoii Koxa. Bmecto 3HaHust 1m01po0-
HOCTEI, Kacaroluxcst APYTUX KJAACCOB, Schedule 0JIKEH OTIIPABJISATH UM cOOOIIIE-

HUA.
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YcTpaHeHue HeHY)XHbIX 3aBUCUMOCTEN

Tor daxrt, uto Schedule poBepsAET MHOMKECTBO UMEH KJIACCOB, YTOOBI OIIPEAEIHTD,
KaKoe UMEHHO 3HaYy€HUe IIOMECTUTD B OJIHY U TY K€ IIEPEMEHHYIO, I10/ICKa3bIBACT, YTO
nMs HepeMeHHofx’I JIOJKHO OBITh IpeBpalleHo B C006LueH1/Ie, KOTOpO€ JOJIKHO ObITH
OTIPABJIEHO KaKIOMY MOCTYTIAIEMY O0BEKTY.

BbisBneHne HessBHOro tuna,
noaxoasiiero gingd njaaHNpoeaHunus

Ha puc. 7.2 nokazana giuarpamma mocJieZIoBaTeIbHOCTH /1711 HOBOTO KOJIa, B KOTOPOH
n3 MeTojia schedulable? yjangercs IPOBEPKaA KJIacca, U METO/ U3MEHAETC JIJIA OT-
npaByeHust coobiieHrst lead_days CBOeMy apryMeHTY, COJEPIKAIIEMY TTOCTYTAIOTIHIA
neseBoii 00bekT. MHCeTpyKIua if, mpoBepsiomas Kiacec 00beKTa, 3aMEeHSIeTCs OT-
IPaBKOM COOOIEHMS DTOMY Ke 0OBEKTY. ITO U3MEHEHKEe YIIPOILIaeT KO U [epeKia-
JBbIBAET 00S3aHHOCTD 3HAHUS PEAJIbHOTO KOJMUYECTBaA AHEH, He0OOXOMMbIX Ha IO/
rOTOBKY, Ha MOCJEAHUI YIIOMSIHYTHII 00bEKT, KOTOPOMY ¥ NMPUHAIJIEKUT 9Ta

0043aHHOCTD.
MHuummpyiowmin Schedule- Lleneson
06bekT 06beKT 06bekT
T T T
i i i
1 1 1
| schedulable?(target, starting, ending) | i
1 1 1
L 1
lead_days |
< 1
i
Ischeduled?(target, starting + lead_days, ending) E
1
i
b mo oo ooo oo oooooosoooooonoo oo T i
i i i
1 1 1
1 1 1
MHuummnpyowmin Schedule- Lleneson
006beKT 00ObeKkT 006beKT

Puc. 7.2. Knacc nnaHMpoBaHnst OXMOAET, 4TO LiesieBble 0OBbEKTLI 3HAOT, CKOIbKO BPEMEHM
UM TpebyeTcs Ha NOArOTOBKY
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Ha puc. 7.2 MoXHO 3aMeTUTH KOE-4TO MHTEPECHOE: HA TUaTrPaMMe UMeeTCs Mpsi-
MOYTOJIbHUK C HAJITUCHIO «I[€JIEBON 0OBeKTs. IIPSMOYTOIbHUKHI Ha [HarpaMMe To-
CJIeIOBATEIbHOCTH MIPEIHAZHAYEHBI ISt 0003HAUEHUs OOBEKTOB ¥ 3a4aCTyH0 HOCST
UMeHa KJaccoB, HampuMmep Schedule-o6bekT uau Bicycle-o6bext. Ha puc. 7.2
Schedule-06beKT HAMEPEH OTIIPABUTH CO00IIIEHNE lead_days cBOeMy IleJIeBOMY 00b-
€KTY, HO TOT MOJKeT ObITh 9K3EMILISIPOM JII060T0 3 HECKOJIBKUX KJITaccoB. I10CKOJIb-
Ky KJIACCHI 1[eJIEBBIX OOBEKTOB HEM3BECTHBI, HE BIIOJIHE MOHSATHO, KAKYIO HA/IINCH
HCIIOJIb30BATh JIJIS IPSIMOYTOJIBHUKA € TTOJIYYaTeJIeM 3TOTO COOOTIEHUSI.

Hapucosath guarpamMmy 6e3 3Toi mpobaeMbl TIPOIIe BCEro, eciii 1300pasuTh
MPSAMOYTOIBHUK C UMEHEM TIEPEMEHHO#T 1 TTOKa3aTh OTIPaBKy coolieHus lead_days
ATOMY IIEJIEBOMY OOBEKTY, HE YTOUHSISI €T0 TPUHA/IEKHOCTU K KAKOMY-JIO0 KJ1accy.
Schedule-00beKT COBEPIIEHHO HE MHTEPECYET KJIACC II€JIEBOTO 0OBEKTa, OH MPOCTO
JKJIET OT HETO OTBET Ha KOHKPETHOE coolIeHne. DT OKUIaHNs Ha OCHOBE co00TIIe-
HUA YK€ He UMEIOT HUKAKOTO OTHOIIEHUS K KJIACCY U PACKPBIBAIOT €UHYIO POJIh,
HCIIOJIHSIEMY0 BCEMU IeJIEBBIMU 0OBEKTaMMU, KOTOPast TEIEPh CTajia IBHO TPOCIIe-
JKUBATHCS HA AMArPAMME TOCIIeI0BATENbHOCTH.

Schedule-00BEKT OKUIAET OT CBOETO 1[EJIEBOr0 0OBEKTA IIOBEICHUS, IIpU KOTOPOM
emy OyJIeT MOHATHO coobieHne lead_days, TO €CTb TOBEIEHHUS, TIO3BOJISIONIErO OT-
HECTH ero K PaspsiLy IPUTOAHBIX 1/ Inanuposanus (schedulable). Crexposaresbho,
BbI BBISIBUJTM HESBHBIN THII.

Mmenno ceityac HOBBII HESBHBINA TUII IPUOOPES OYEPTAHUS, K ITO IPOUSOLILIO
MPAKTUYECKU TaK jKe, Kak ObLIO B TJIaBe 5 C HEABHBIM THIIOM Preparer; BHOBb BbI-
SIBJICHHDII HESIBHBII THIT COCTOUT BCETO JINIb n3 uutepdeiica. OGbEKT HETBHOTO
THma Schedulable MOKHBI UMETH peannusanuio lead_days 1 Ha JaHHBIT MOMEHT
He UMEIOT HUKAKOTO JIPYTOro 06IIero Koja.

Hy>XHO NO3BO/IUTb OObEKTaM
roBopuTb camMmum 3a ceo4

BrisiBierme n MCo1b30BaHMEe 3TOTO HESTBHOTO THTIA YJTyUIIaeT KO/ 33 CYeT yAaIeHNs
3aBUCUMOCTH KJjacca Schedule OT KOHKPETHBIX MMEH KJIACCOB, YTO IIPUIAET IIPUJIO-
JKEHUIO 00JIblile THOKOCTU U YIIPOIIAET ero corpoBokaenue. Ho va puc. 7.2 Bee elie
UMEIOTCSI HEHY KHbIE 3aBUCUMOCTH, KOTOPBIE TPEOYETCS YAaTh.

[Ipote Bcero mokasaTbh 3TH 3aBUCUMOCTH € ITOMOIIbIO IipuMepa. [Ipexcrasbre
cebe Kiace StringUtils, peaiusyonuii 10Je3HbIe METO/bI YIIPABICHUS CTPOKAMH.
V3Hatb y StringUtils-o6beKTa 0 TOM, SIBJISIETCS JIH CTPOKA MY CTOH, MOKHO, OTTIpa-
BUB coobuieHne StringUtils.empty? (some_string).
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Ecnv y Bac coMMHbBIH ONMBIT CO3/1aHNsT 0OBEKTHO-OPUEHTHPOBAHHOTO KO/Ia, TO
JIaHHAs 3aTest MOKaKETCst CMEITHOH. /171t paboThI cO CTPOKaMU COBCEM He 00s13aTeTbHO
UCIIOJIb30BATh OT/IEIbHbIH KJIACC, BE/Ib CTPOKU CaMi 0 cebe ABJISIOTCS 0ObeKTaMu co
CBOMM COOCTBEHHBIM IIOBEIEHUEM U MOTYT CAMHU CIIPABUTHCS ¢ 3TOI paboTtoit. Tpebo-
BaHUE O TOM, YTOOBI HEKasl TPeThsl CTOPOHa StringUtils 3abupasa moBeaeHe y CTpok,
YCIIOKHSAET KO M3-3a I0OaBJICHUS COBEPIIEHHO HEHY/KHOI 3aBUCUMOCTH.

ITOT XapaKTEePHBII TPUMEpP UILTIOCTPUPYET OCHOBHON 3aMbICEIT: OOBEKTHI I0JIK-
HBI OBITH CAMOYITPABJISIEMBIME 1 COJIEPKATH CBOE COOCTBEHHOE MoBejieHre. Econ Bac
unTepecyer 00beKT B, TO He HYKHO BaC NMPUHYKAATh K 3HAHUIO 0COOEHHOCTEI
o6bexTa A (eCiiu eZIMHCTBEHHBIM, JIJIS YErO OH HYSKEH, SIBJISIETCS BbIsICHEHUE 0COOeH-
HocTeil oobekTa B).

Ha puarpamme mociegoBaTesbHOCTH, U300PaKeHHON Ha PUC. 7.2, 9TO IIPABUIO
Hapymaercs. K cosxkasienuio, BOIpoc 3a1aeTcst He CaMOMY T1eJIEBOMY OOBEKTY, 8 TPETheii
cropore — Schedule-o6bekTy. Bompoc k Schedule 0 TOM, MOKHO JIM [LJIAHUPOBAThH
HCIIOJIb30BAHKE 1[eJIeBOr0 0OBEKTa, [TOX0XK Ha BOIIPOC K StringUtils, aBigercsa Jau
crpoka 1ycroit. OH 3acTaB/IsIeT HHUIIMATOPA 3HATH 00 9TOM U, TAKUM 0GPA30M, 3aBICETh
oT Schedule, a’ke eciv €ro UHTepecyeT NCKIIOUUTEbHO 11eJIeBO 00ODBEKT.

TouHO TaK ke, KaK CTPOKU CLIOCOOHDI OTKJIMKATDCST Ha COOOIIIEHEe empty ? 1 TOBOPUTD
caMU 3a Ce69{, 1esieBble OOBEKThI TOJKHBI OTKIMKATHCS HA coobieHue schedulable?.

Meroz schedulable? Hy:kHO m06aBuUTh K MHTEPdEicy posin Schedulable.

HanucaHue KOHKpPeTHOro Kkoga

[To cocTostHMIO HA JAHHBITT MOMEHT POJTh Schedulable cOEPKUT TOJBKO WHTEPQETIC.
JlobGasieHue K 9ol posi MeToa schedulable? TpeGyeT HATMCAHUS KOJIA, HO Cpasy
pasobpatbest, Tie UMEHHO JTOJDKEH HaXOAUThCsI 9TOT KOJI, He moJyvaetcst. HyKHO
TIPUHATD /1B PEIEHUS: YTO 3TOT KO/ IOJKEH JIesiaTh U T/l OH JI0JIKeH HaXOUThCS.

ITpotie Bcero HAYaTh ¢ pasejeHUsT ABYX pelieHuil. Boroeprure pOn3BOIbHBIN
KOHKPETHBIN KJiace (Harpumep, Bicycle) u peasnsyiiTe HENNOCPENCTBEHHO B HEM
Metoj schedulable?. Korga y Bac Oyzer Bepcust, paboTatonias s Kjiacca Bicycle,
MOKHO OY/IET PEOPTaHU30BaTh CBOU CIOCOO PACIIONIOKEHMS KOJIA, TIO3BOJISIOIIETO
BOCIIOJIB30BATHCS €0 TIoBeJiecHeM BceM Schedulable-oObeKkTaMm.

Ha puc. 7.3 nokazana guarpaMmma 1ocJjie/loBaTeJIbHOCTH, TJle 9TOT HOBBIN KOJI Ha-
XOIUTCS B KJ1acce Bicycle. Temepp 9TOT Kiace pearupyer Ha CoOOLIeHN HACUET ero
coGCTBEHHOI BOBMOKHOCTH BKItoueHust B 11aH (schedulability).
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UMHuuuupytowmin Knacc Schedule-
00ObeKT Bicycle 00beKT

schedulable?(starting, ending)

».

lead_days :| |
Ischeduled?(self, |
starting — lead_days, ending) g
D Bttt u
R . i
WHnuuupytowmin Knacc Schedule-
06beKT Bicycle 00bekT

Puc. 7.3. O6bekTbl knacca Bicycle 3HaoT, MOryT i OHW ObITb BKIIOYEHBI B M1aH

Jlo BHECEHUST 3TOTO M3MEHEHUsT KasKAbI HHUITHUPYIOMINN 06BEKT H0JIKEH OBLT
3HaTh 00 HTOM U, TAKUM 00pa30M, UMEJI 3aBUCKMOCTh OT Schedule. ITo M3MeHEHUE
nosso/nio sesocunenam (bicycles) rooputb camum 3a cebst (110 BOBMOKHOCTD
UHULAUPYOMUM 00beKTaM B3aUMOIeHCTBOBATh ¢ HUMU 0e3 MOMOIIHU TPEThel CTo-
pOHBI).

OTobpaskeHHbIi Ha MarpaMMe MOCIeI0BaTEIbHOCTH KO/l I0BOJILHO TpocT. Bot
KaK BBITJIAUT OY€Hb IIPOCTas Bepcust Kiaacca Schedule. Koneuno, sta Bepcus Hemo-
CTOMHA peann3alum, HO 3aTO OHA MPEAOCTABISET HEILIOXYIO 3aMEHY BPEMEHHO OT-
CYTCTBYIOIIEH OCTalbHOI YacTy IpUMepa.

1 class Schedule
def scheduled?(schedulable, start_date, end_date)
puts "3ToT #{schedulable.class} " +
" B nnaHe\n" +
" mexpy #{start_date} u #{end_date} otcyTtcTByeT"

false
end

00 N O vl A WN

end
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B caenyromem npuMmepe nokasana peasusaliug B kjacce Bicycle merona
schedulable?. Kiacc Bicycle 3Haer cBoe cOOCTBEHHOE BpeMsl Ha TIOATOTOBKY (OHO
olpe/ieJIeHO B CTPOKe 23, CChLIKA Ha 3TO ecThb B cTpoke 13), a coobienue scheduled?
IepeHanpaBsgeTcsa caMoMy Kaaccy Schedule.

class Bicycle
attr_reader :schedule, :size, :chain, :tire_size

1

2

3

4 # BHefpeHue Schedule u npepocTaB/ieHWe 3HAYEHUA MO YMONYAHMK
5 def initialize(args={})

6 @schedule = args[:schedule] || Schedule.new

7

8

9

# ...

end
10 # Bo3BpaueHue true, ecnu AaHHbIA Benocunesn AOCTYrMeH
11 # B 3afaHHblii MHTepBan BpemMeHU (Tenepb onpenesieHHbli knaccom Bicycle)
12 def schedulable?(start_date, end_date)
13 Ischeduled?(start_date - lead_days, end_date)
14 end
15
16 # Bo3BpaweHue oteBeTa OoT schedule
17 def scheduled?(start_date, end_date)
18 schedule.scheduled?(self, start_date, end_date)
19 end
20
21 # Bo3BpaweHue konuvecTBa lead_days (AHel Ha MoOAroToBKY),
22 # npexpe 4em Benocunen MoxeT ObiTb BKJKWYEH B MJaH.
23 def lead_days
24 1
25 end
26
27 # ..
28 end
29

30 require 'date’
31 starting = Date.parse("2015/09/04")

32 ending = Date.parse("2015/09/10")

33

34 b = Bicycle.new

35 b.schedulable?(starting, ending)

36 # OTOoT Bicycle

37 # B nnaHe mexay 2015-09-03 u 2015-09-10 oTcyTcTBYyeT
38 # => true
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[Tpu BeimosHenuu xkoza (crpok ¢ 30-ii 1o 35-10) MoATBEPIKIAETCS, 4TO Y Bicycle-
o6beKTa TPaBUIIbHO Ha3HAUECHA HAYAIbHAsS /IaTa, YTOOBI y4eCTh JHKM Ha MOATOTOBKY,
YKasaHHble JJI BEJIOCUIIE0B.

B aToMm Kkozie cKpbITO 3HAHUE O TOM, YTO Takoe Schedule 1 uTo Schedule zmenaet
BHyTpHU Bicycle. OObeKTaM, MMEOIIUM OTHOIIIEHHE K Bicycle, GoJibllie HE HYKHO
3HATh O cyIecTBoBaHUM Schedule WM O €ro OBEIEHUN.

N3BneyeHmne abcrTpakumm

ITokazaHHbII BBIIIIE KO COAEPKUT PEIIEHIE IEPBON YaCTU TeKyIei pobJieMbl, rjie
OBLIO OIIpelesIeHO, YTO UMEHHO JOJIKEH /IesIaTh MeTO/ schedulable?, HO «Ito/A71€Ka-
UMY BKJIIOYEHWIO B IIJIaH» SIBJSTIOTCSI HE TOJIBKO 0OBEKTHI ThIa Bicycle. DTy xe
POJIb UCTIOMHSIOT Mechanic u Vehicle, mosTomy UM TpeOyeTest TAKOE JKe TIOBeJIEHHE.
Hacrasia iopa peopranusoBaThb KOJI, 9TOOBI €70 MOKHO OBLIIO COBMECTHO UCTIOJIb30BaTh
cpear 0ObEKTOB Pa3INYHBIX KJIACCOB.

B caenyromem nmpruMepe mokasaH HOBBIM MOYJh Schedulable, comepsraniuii
abCTPaKINIO, U3BJICUEHHYIO U3 TIOKa3aHHOTO BhIIIIE KJ1acca Bicycle. Meroibl schedu-
lable? (cTpoka 8) m scheduled? (cTpoka 12) SBAAIOTCS MPAKTUYECKN TOYHBIMHU
KOTTHSIMU TeX, UTO OBIIN TPEK/Ie PeaTn30BaHbl B Bicycle.

1 module Schedulable
2 attr_writer :schedule

3

4 def schedule

5 @schedule ||= ::Schedule.new

6 end

7

8 def schedulable?(start_date, end_date)

9 Ischeduled?(start_date - lead_days, end_date)
10 end
11

12 def scheduled?(start_date, end_date)
13 schedule.scheduled?(self, start_date, end_date)
14 end
15

16 # Te, kTO 6yAeT BK/YATb 3TOT MOAYJib, MOrYT 3TO NepeonpenennTb
17 def lead_days

18 (%]
19 end
20

21 end
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ITo cpaBHEHMIO ¢ KOAOM, KOTOPbIil paHee ObLI B Kjlacce Bicycle, 31€Ch MIMEIOTCS
nBa usMmenenust. [lepBoe Kacaercst jobasierust Metoga schedule (cTpoka 4). IToT
METO/I BO3BpalllaeT 9K3eMILIAP BCETO, YTO €CTh B Schedule.

Ha puc. 7.2 unnnuupyiomuii o6beKT 3aBIUCUT OT Schedule, 4TO 0O3HAYAET BO3MOK-
HOCTb HAJINYMA B IIPUJIOKEHNN MHOKECTBA MECT, HY K/IAQIOIINXCA B 3HAaHUU O Schedule.
B caemytomem, yaydineHHOM BapuaHTe, TOKa3aHHOM Ha PHC. 7.3, 3Ta 3aBUCHMOCTH
ObLia TepeHeceHa B Bicycle, 4TO COKPATUJIO €€ PACIIPOCTPAHEHHE B IPUIOKEHIH.
B npuBeieHHOM BBIIIIE KOJI€ 3aBUCUMOCTD OT Schedule Oblia yOpaHa u3 Bicycle
U TIepemMelieta B MOAyJib Schedulable, 4To ere 6OJIbIIIE TOBBICHUIIO ee U30JIMPOBAH-
HOCTb

Bropoe namenenue kacaercs Mmetoja lead_days (ctpoka 17). Ilpesxnsia ero pea-
Ju3anus B Bicycle Bo3Bpaliaia Yuco, XapaKTepHoe I BEJIOCUIIEIA, a TeTePb €T0
peassaliis B MOZYyJie Bo3Bpalaer Gosee 06001eHHOe 3HAUeHKe 110 YMOJIYaHuIo,
paBHOE HYJIIO THEN

Jlaske TIpyu OTCYTCTBIM TIPUEMJIEMOTO 3HAYEHHS 110 YMOJYAHUIO JIJIS JHElt, HeoO-
XOJMMBIX Ha IMOJATOTOBKY, MO/YJIb Schedulable Bce JKe TOJIKEH UMETh peaan3alinio
MeToza lead_days. /lyig Momysieli efiCTBYIOT TOUHO TaKWe Ke MPaBUJia, KaK U JJIsd
KJIACCHYECKOTO HacJieoBaHust. ECJIU MOLYJIb OTIIPABIISIET COOOIIEHIE, OH JOJIKEH
IPEeJOCTaBUTh Pea3allnio, AaKe eCJIi 9Ta peajusalus BbiaaeT omubKy, cooliia-
IOIILY10, UTO OJIb30BATEJIN MOJLYJISL IOJIKHBI PEaIn30BaTh 9TOT METOI.

Bxitouenne aToro HOBOro MO/ B MCXOHBIN KO Kjacca Bicycle, Kak B T0-
KazaHHOM HUJKe TIpUMepe, 100aBJsIeT peaii30BaHHbIe B MOLYJIe METO/IbI K Habopy
coo0IIeHni, Ha KOTOPBIE pearupyet kjiacc Bicycle. Metox lead_days siBisiercst
XYK-METOJOM, CJEAYIOMIMM cXeMe IabiIoHHbIX MeTo10B. Kiace Bicycle mepeorpe-
JIeJISIeT 9TOT XyK-MeTOo/T (CTPOKa 4), MPeoCTaBIsdss KOHKPETUKY.

ITpu 3amycke Koza oOHAPY:KUBAeTCs, YTO Y Bicycle COXpaHSETCH TO Ke caMoe
MOBeJIeHNe, YTO U TIPU HETTOCPEICTBEHHON pean3ariuy aTOi POJIu.

class Bicycle
include Schedulable

1

2

3

4 def lead_days
5 1

6 end

7

8 #

9 end

10
11 require 'date’
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12 starting = Date.parse("2015/09/04")

13 ending = Date.parse("2015/09/10")
14
15 = Bicycle.new

b
16 b.schedulable?(starting, ending)
17 # 3T1oT Bicycle
18 # B nnaHe mexay 2015-09-03 u 2015-09-10 oTcyTCcTByeT
19 #
20

=> true

[Tepemernienvie MeTo10B B MO/IYJIb Schedulable, BKJTIOUE€HUE MOJLYJIS U TIEPEOTIPE-
nesierve lead_days Mo3BOJISIOT KJaccy Bicycle Bectu cebst mpaBuabHO. JlomnosHu-
TEJBHO CO3/IAHUE HTOTO MOAYJIS TAT0 BOBMOKHOCTD IPYTUM 00BEKTAM BOCTIOJIH30-
BaThCS UM, YTOOBI OHM CAMU CTaJIN TIPUTOAHBIMUE [IJIsT BKIIIOUEHUs B ItaH, OHE MOTYT
UTPaTh 9Ty POJIb Ge3 IyOIMpPOBaHIs KOJIA.

Cxema coollieHmii n3MEeHUIach OT OTIPaBKU schedulable? kiaccy Bicycle 10
OTIIPaBKH 9TOTO COOOIIEHM B ajpec MoyJist Schedulable. Teneppb BbI cTajy pu-
BeprKeHLaMU HEABHOI'O TUIlA, U AUarpaMMa I10CJIeJ0BaTe/JIbHOCTH, II0Ka3aHHad Ha
puc. 7.3, MOKeT OBITh 3aMeHeHa TOM, KOTOpast II0Ka3aHa Ha PHC. 7.4.

UMHuuuupytomin Mopaynb Schedule-
00beKT Schedulable 00ObekT

schedulable?(starting, ending)

»

lead_days :I |
Ischeduled?(self, |
starting — lead_days, ending) L
- u
R . i
Hnunnpyrownin Mogaynb Schedule-
06bekT Schedulable 06beKT

Puc. 7.4. HesiBHbIN TUN, NpMrogHbIA ons BKOYEHWS B NnaH
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KOI‘Ha 9TOT MOYJib 6leeT BKJIIOYE€H BO BCE€ KJIACCHI, ITPUTOAHDbIE 1JIs1 BRIAIOYECHUA

B TIJIaH, CTPYKTYpa KoJla HAUHET HAIIOMUHATDL HacjefoBanue. B caemyioniem mpu-

Mepe ITOKa3bIBAIOTCA KJ1acChl Vehicle n Mechanic, BKioyarore MoayJib Schedulable

U pearupyioiiue Ha coobtenue schedulable?.

1
2

O 00 N O U1 b W

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

class Vehicle
include Schedulable

def lead_days
3
end

# ...
end

class Mechanic
include Schedulable

def lead_days
4
end

# ...
end

= Vehicle.new

.schedulable?(starting, ending)

3ToT Vehicle

B MJiaHe mMexay 2015-09-01 u 2015-09-10 oTcyTcTByeT
=> true

#H H H < <

= Mechanic.new

.schedulable?(starting, ending)

3TOoT Mechanic

B nniaHe mexay 2015-02-29 u 2015-09-10 oTcyTcTByeT
=> true

# # # = =

Kons MozyJie Schedulable s6usemcs a6CTpaKHHefI, B HEM UCITIOJIb3YETCS O6p8.3611

mabJIOHHOTO MeTOo/[a, TTOOY KA 0OBEKTHI IPEAOCTABISITH KOHKPETHKY T10-

craBisieMoMy UM anroputmy. OGbeKThl HesSIBHOTO THIa Schedulable miepeonpee-
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J10T MeTo lead_days. Korja cooburenue schedulable? nocrymnaer JIIO6OMy
Schedulable-00beKTY, OHO ABTOMATUUYECKU IIEPEHAIIPABJISIETCS METO/LY, OIIPelesIeH-
HOMY B MOJZYJIE.

ITO MOXKET He BITUCHIBATHCSI B CTPOTOE OlpejiesieHNe KJIACCUIeCKOTo Hace/[0Ba-
HUSI, HO OTHOCUTEILHO TOI0, KaK J0JKEH ObITh HAIIMCAH KO/ U KaK IIPOUCXOANUT pas-
pelenne cooOIeH i, To MOX0Ke Ha HacaeqoBaHue. TexXHOJOriy HallMCAHKSs TIPO-
TPAMMHOTO KOJZIa TOYHO TaKUe JKe, MOCKOJIbKY MONCK METO/a BEIETCSA TAKUMU Ke
Iy TAMU.

B aTo0i1 rmaBe pazanune MeKIY KIACCUYECKUM HACJIEIOBAHNEM M COBMECTHBIM
HCITOJIb30BAHMEM KOZIa IOCPEACTBOM MOJYJIEH ObLIO MTPOBEIEHO BEChMa OCMOTPH-
TEJIbHO. DTO Pas3Inuie MEKIY <AGLIeMca» 1 «6edem cebs Kax», 0e3yCI0BHO, IMeeT
BaykKHOE 3HAYEHUE, Y KayKI0TO BRIOPAHHOTO BapHaHTa CBOM TOCeCTBUs. TeM He Me-
Hee TeXHOJIOTUH HaIMCAHKs IIPOrPAMMHOIO KOZIa AJIsi 0O0MX BapUaHTOB OUEHb I10-
XO0’KH, TOTOMY YTO OCHOBAHBI HA aBTOMAaTHYECKOM TIepeHaIpaBIeHUN (JeTerupoBa-
HUU) COOOIIEHUSI.

NMouck meTonoB

[TouaTp, yueM oTIMYaETCA KJIaCCUUECKOE HACTeOBaHUE OT BKIAIOUCHUS MOIYJIEH,
OyzeT 1mpolie, ecin pazodpaThCs B TOM, Kak 00beKTHO-OPHEHTHUPOBAHHBIE SI3BIKK
BooOIIe 1 Ruby B yacTHOCTH BeiyT MOKMCK peajnusaliii MeTo/a, COOTBETCTBYIOIIEH

OTTIPABJIEHHOMY COOBIIEHHUTO.

MpyOoe ynpoweHune

Korzma o6bexT 1mosydaer coobiienne, 00beKTHO-OPUEHTUPOBAHHbBIN A3bIK CHaYaIa
BEJIET MOMCK COOTBETCTBYIOIIEH Pealn3alini MeTo/a B KAacce 3Toro o0bekTa. B atom
€CTh CMBICJI, HTHAYE OIIPEAENEHUS METOLOB JOJIKHBI OBITh IIPOAYOIMPOBAHBI B KaKIOM
IK3EMILISAPE KaKI0TO0 Kaacca. X paHeHNe METO/I0B, U3BECTHBIX OOBEKTY 3a IPEIeaMu
€ro KJacca, 03HauaeT, YTO BCE SK3EMILIAPDI KJIacca MOIYT COBMECTHO UCIOJIb30BaTh
OJIMH ¥ TOT ke HAbOP ONpeieJIeHnii METOIOB NIPK YCIOBUH, YTO 9TU OIPEIETECHHUS
HaXO/ATCS TOJILKO B OZIHOM MECTe.

Ecin BBl 3aMeTHIN, B KHUTE YYBCTBYETCS JIeTKasl 03a004€HHOCTh HACUYET IB-
HOH KOHCTaTallMn, SBASETCS JIM PACCMAaTPUBAEMbIH 0OBEKT SK3EMILISIPOM KJlacca

WJIn CaMUM KJIaCCOM, 1 OKU/laHUE, YTO €ro CYyThb IIPOACHUTCA U3 KOHTEKCTA U BacC
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BIIOJIHE YCTPOUT KOHIIEIIIMS, COTJIACHO KOTOPOi caMy KJIacChl ABJILIOTCS T10JHO-
npaBHbIME OObekTamu. OTircanue mporeypbl MoUcKa Metozia norpebyer GoJpIieii
TOYHOCTH.

Kax ykazamo BblIlite, MONCK METO/Ia HAYMHAETCST B KJTACCE TTOTYUYATONIET0 co00IIe-
Hrie 06bekTa. ECIU aTOT KJ1ace He COAEPKUT Peau3aIiiy MeTo/Ia, PEarnpyIoliero Ha
COO0DTIIEH e, TIOUCK MTPOIOJIKAETCS B €10 POAUTETHCKOM Kiaacce. C 9Toro MOMeHTa Bee
3aBUCUT TOJIbKO OT POAUTEILCKOrO Kiacca. [Touck npogosmkaeTcs 1o ernoyke poau-
TEJbCKUX KJIACCOB C I10CJIEJ0BATEIbHBIM I1€PEX0/I0M OT OJJHOTO POAUTEILCKOTO
KJIacca K JIPYyroMy — U Tak /10 BEPXYIIKA HEPAPXUH.

Ha puc. 7.5 nokaszano, kak 0ObIYHBII 06BEKTHO-OPUEHTUPOBAHHBII S3BIK Oy €T
MCKATh METO/I spares B MepapXuu Bicycle, CO3/[aHHOM BaMU TP U3yY€HUH TJIaBHI 6.
B kontexcre paccMOTpeHUs JaHHOIO BOIIPOCa Ha BepXyIlIKe MepapXuu paclosa-
raetcs kiacc Object. Cienyer yuects, uto B Ruby B cusy ocobennocreii si3pika
MOUCK MeToja Oy/IeT BECTUCH HECKOJIBKO MHAYE, HO HAC [TOKA YCTPOUT U 3Ta MO-

JeJIb.

Object

Poauntenbckuii knacc

Bicycle

Y .
Poauntenbckuii knacc

MountainBike

O6bekT TMna
MountainBike

spares

Puc. 7.5. O0uiee npeacrasneHre o nomcke metoga
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Ha puc. 7.5 coobiiienue spares OTIPaBJIEHO 9K3EMILIAPY Kjaacca MountainBike.
O6DbEKTHO-OPUEHTUPOBAHHDIH S3BIK CHAYAJIA BEJET MOMCK COOTBETCTBYIOIIETO Me-
TO/Ia spares B Kjacce MountainBike. Ecsim mouck Metosia spares B 3TOM KJiacce
He YBEHYAETC YCIIEXOM, OH IIPOTOJIKUTCA B POIAUTEIBCKOM /1 MountainBike Kiac-
ce Bicycle.

[Tockonbky B Bicycle nMeeTcs peajusalius spares, IOMCK B IAHHOM ITpUMepe Ha
HeM 1 3aBeprmTcsi. Ho B cirydae OTCyTCTBUS peanusaluy B POAUTEIBCKOM KJ1acce
TTONCK TIepeli/IeT U3 OJTHOTO POAMTETHCKOTO Kjaacca B APYTOi, TTOKa He JOUIET /10
BEPXYIIKM MepapXuu U He OYIET TpoBeieH B Kiacce Object. Ecim Bee mombiTku
HalTH TOAXOANNN METOJ OKaKyTCsl HeyJJauHbIMU, BIIOJIHE PE30HHO OKM/IAaTh 3a-
BEpIICHNA MONUCKA, HO MHOTHUE JA3bIKA MPEANPUHUMAIOT ITIOBTOPHYIO MOMBITKY pa3-
PeIIeH s COOOIIEHMS.

Ruby maet vicxosHOMY TTOJIyYaTeIi0 BTOPOHA MIAHC, OTIIPABJISIS HOBOE COOOIEHUE
method_missing 1 mepejaBast B KauecTBe apryMeHTa 3HaueHue :spares. [lonbITku
paspeleHust 3TOTO HOBOTO COOOTIEHUS ellle Pa3 3allyCKAIOT MTOKUCK MO TOMY K€ CaMo-
My MapIIpyTy 3a UCKJIHOYEHUEM TOTO, YTO Teleph BEAETCS MOUCK JJIsT COOOIIEHMUST

method_missing, a He J71s1 cooOlIEeHUA spares.

YTO4YHEeHHOoe O0OBbsICHeHue

B mpeabiaytieM pasjese 00bICHSICS TOMTBKO TOPSIOK TIOMCKA METO/A TIPH KJIACCH-
YeCcKOM HacJieoBanuu. B aToM paszese gano pacimpentoe o0bsaCHeHne ¢ IPUBJIe-
YyeHreM METOJ0B, OlIpeieIeHHbIX B MoayJe Ruby. Ha puc. 7.6 k myTu nmoucka Mmetoga
nobaBisgeTcs MO/yJb Schedulable.

Nepapxust 00bEKTOB, MOKa3aHHast Ha PUC. 7.6, 0OUeHb MMOX0sKa Ha MTOKa3aHHYO Ha
puc. 7.5. OTindre TOJHKO B TOM, 4TO Ha puc. 7.6 MeskIy Kiaccamu Bicycle n Object
MMOKa3bIBaeTCS BBI/IeJIEHHBIH Hosee SIPKUM TOHOM MO/YJIb Schedulable.

Korna Bicycle BkiaouyaeT Schedulable, Bce METO/IBI, olpejieJieHHbIEe B MOJLYJIE,
CTAHOBSITCSI YaCThIO HAbOPa COODIIEHNUT, Ha KOTOPbIe pearupyet Bicycle. Mmerotue-
Cs1 B MOJ1yJI€ METO/IbI BKJIIOYAIOTCS B MapIIpyT IIOUCKA METOIa HEITOCPECTBEHHO HaJL
METO/IaMU, OTIPe/IeTIeHHBIMU B Bicycle. BkirioueHune aToro Moy ist He BHOCUT HUKA-
KUX M3MEHEHUI B POAUTENbCKU /i Bicycle kiacc (3/1eCh 9TO MO-TIPEKHEMY
Object), TTOWCK MOJKET BECTUCH U B 3TOM KJacce. JItnboe coobieHne, oTydeHHOe
9K3EMILIAPOM MountainBike, Tenepb MMeeT MIAHC Ha YCIIEUTHOE 3aBEPLICHNE 32 CYET

06Hapy KEHUsI COOTBETCTBYIOINIETO METO/Ia, OIPEAEIEHHOr0 B MOyie Schedulable.
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JlarHoe 06CTOsATEIHCTBO NMEET BEChMa Cephe3Hble TIocIeACTBIsA. Eci BBicycle
peanns3oBaH METO, OIIpe/leJIeHIE KOTOPOTO TaKKe nMeeTcs B Schedulable, peausariys
B Bicycle meperpyskaeT peaqusainio, Meonryocs B Schedulable. Ecam Schedulable
OTIIPAaBJIACT HE peaJn30BaHHbIE B HEM METO/IBI, 9K3EMILIAPHI MountainBike MOTyT
CTOJIKHYTHCSI C HEMOHATHBIMU COOSML.

Object

Poautenbckuii knacc

Schedulable

Bkto4eHHble moaynn

Bicycle

— "
Poautenbckuii knacc

MountainBike

O6bekT TMna
MountainBike

schedulable?

Puc. 7.6. YTouHeHHOe 0ObsICHEeHME nopsiaka noncka metona

Ha puc. 7.6 mokasara orripaBka coo0iennst schedulable? sxkseMinsIpy MountainBike.
Il paspertenns aToro coobennst Ruby ciauasa uier Metos B Kiiacce MountainBike.
3aTeM TIOMCK MTPO/I0JKAETCS TI0 U3BECTHOMY MapPIIPYTY, KOTOPBIH TeTrepb BKITOUAET
He TOJIbKO POJIMTEJIbCKIE KIACChI, HO U MO/LYJIN. Peanusaiist schedulable? B KoHeu-
HOM MTOre OOGHAPYKUBaeTCs B MOy ie Schedulable, KOTOPbIil HAXOAMTCS Ha MapIIl-
pyTe Mexnay Bicycle m Object.



Mouck metogos 203

MouyTn NosiHoOe 00bACHEeHne

[Tocie BbIsSICHEHUS TOPS/IKA BCTPAUBAHWS MOLYJI€N B MAPIIPYT MOUCKA METOIOB Ha-
CTAJIO BPEMS YCJIO0KHUTH OOIIYIO KApTHHY.

Briosiiie BO3MO3KHO, 4TO Mepapxust OY/IET CoepsKaTh JTMHHYIO METOYKY POJIH-
TEJTbCKUX KJIACCOB, B KAXKBIN U3 KOTOPBIX BKJIIOYEHO MHOXKECTBO Moy ieit. Korma
O/INH KJIaCC BKJIIOYa€T HECKOJIbKO Pa3/IMYHbIX MO}IyJIefI, 9TU MOJYJIN BRJIIOYAIOTCA
B MapIpyT MOMCKA METOIOB B OPSIJIKE, 00PAMHOM UX BKIIOYEHUIO B Kiacc. Takum
06pa3oM, TIOCJIeIHIE BKIFOUEHHbBIE B KJIACC METO/IBI TIOMAIAI0TCST Ha MapIIpyTe o-
HCKa II€PBbIMU.

[lo cux 1op peysb 11171a 0 BKIIOYEHUN MOJIYJIEH B KACCHL C TIOMOIIBIO MMEIOIerocs
B Ruby kitoueBoro cioBa include. Kak BbI ysKe MOHSIIN, BKIIOUEHIE MOJYJISI B KITacC
n00aBJIgeT UMEIOIIUecs: B 3TOM MOJIyJIe METO/IbI B Ha60p coob1eHni, Ha KOTOpbIE
MOTYT OTKJIMKATbCS BCE 9K3EMILIAPBI 3TOro Kiacca. Hanpumep, na puc. 7.6 Mmoxysinb
Schedulable GbLJT BKJIIOUEH B KJIace Bicycle U B pe3yJibTaTe 9K3eMILISIPbl MountainBike
TMOJIydnJinn I0CTYII K METOlaM, OIIpeleJIEHHBIM B 9TOM MO/1yJIE.

Ho MeTob, nmeronumecst B MOAYJTe, MOKHO TaksKe T0OaBISTh K OTAETBHO B3SATO-
My 00BEKTY, UCIIOJIB3YsI IS 3TOTO uMetotieecst B Ruby kioueBoe cioBo extend.
[TockombKy 1pu UCIIOBL30BAHUY extend UMeIOIIeecs: B MOLYJIe TIOBeIeHIe nobaBJsg-
eTCs1 HEMOCPEAICTBEHHO B 0OBEKT, PACIIUPEHITE MOYJIEM KJIacCa CO3/[aeT METO/BI
KJTacca 8 amom Kiacce, a pacimperne Mo/IyJIeM 9K3eMIIIsIpa Kaacca co3/1aeT MEeTO/IbI
IK3EMILIISIPA 6 AMOM IKIEMNAAPE. ITU JIBA OOCTOATEIBCTBA COBEPIIIEHHO OHOTO 110~
PSIZIKA, BElb HE CTOUT 3a0bIBATH, UTO KIACCHI SIBJISTIOTCS OOBIKHOBEHHBIMHU CTAPHIMU
obbekTaMu U extend BezieT cebst OIMHAKOBO JIJISI BCEX.

U HakoHell, 110001 06bEKT MOKET TakkKe UMeTb CIEIMATIN3NPOBAHHbBIE METO/IDI,
n06aBIEHHBIE HETIOCPEICTBEHHO K €70 TIEPCOHATTEHOMY «OTHOIIEMEHTHOMY KIIacCy».
ITH CHEIUATU3UPOBAHHbBIE METO/IbI YHUKATbHBI JIJIsI JAHHOTO KOHKPETHOTO 00bEKTA.

Kaxaplil u3 9TUX BapuaHTOB A00aBisIeTCs K HaOopy coOOmeHnii, Ha KOTOPbIe
OTKJIUKAETCST OOBEKT, TyTEM TTOMEIIEH IS OMPEAETeHUN METOIOB B KOHKPETHBIE,
4eTKO 0003HAUEHHbIE B MAPIIPYTe IOKCKa METOI0B MecTa. IToJIHBI CIICOK BO3MOJK-
HOCTeil ToKa3aH Ha puc. 7.7.

[Ipesxne yeM TPOAOJIKUTD TOBECTBOBAHUE, CJACAYET KOE O YeM IPEYyIpPeAUTD.
B kauecTBe PyKOBOJACTBA JIJIst OOJIBITMHCTBA Pa3pabOTIMKOB cXeMa Ha puc. 7.7 BbI-
paskaeT o0IIy10 KapTUHY I0OCTATOYHO TOYHO, HO HCTOPHST Ha TOM HE 3aKAHYMBAETCSI.

IIJIH OCHOBHOIT MaCChI IIPpOTrpaMMHOTO KO/1a HpHJIO)KeHI/Ifl BIIOJIHE JOCTATOYHO BECTH
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cebs Tak, OyATO Kj1acc Object HAXOAUTCS Ha BEPUIMHE MEPAPXIH, HO B 3aBUCHMOCTH
OT UCII0JIb3yeMO Bamu Bepcuu Ruby ¢ TexHnueckoii To4Ku 3peHnst 970 MOKET ObITh
He coBceM BepHO. Ecii co3maeTcst Ko, U1t KOTOPOTO, KaK BbI IyMaeTe, 9TOT BOTIPOC
MOKET UIPaTh BaXKHYIO POJib, YOSAUTECH B TOM, UTO Bbl pasOUpaeTech B MEPAPXUU
paccmarpuBaeMoii Bepcun Ruby.

. MeToapl, onpeneneHHble
bject P
Obj B knacce Object
1
é MeToapl, onpeaeneHHble B MOAYNSX,
z MOy ”
3 BKJTIOYEHHBIX B Knacc Bicycle
 —————————
. MeTonpl, onpeneneHHole
Bicycle P
Y B kniacce Bicycle
1
2 MeToapl, onpeneneHHble B MOAYNSX,
z MOAyn o
3 BKJTOYEHHBIX B kKnacc MountainBike
1

MeToapl, onpeneneHHble

MountainBike B knacce MountainBike

1‘ MeTonpl, onpeneneHHble B MOAYNSX,
§ MOAYTN KOTOPbIMU OblN pacLUMpeH o
A DaHHbIN ak3emnnap knacca MountainBike

OpHO3NeMeHTHbIi| MeToabl, onpeaeneHHble TONIbKO
CUHITOH-KNIacc B AAHHOM ak3emnnsape knacca MountainBike

Jio6oe O6bekT TMna
coobLueHve MountainBike

Puc. 7.7. MNpaktnieckn nonHoe o6bsCHEeHWe Nopsaka noncka Metoaa
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HacnepoBaHue poneBOro noBeneHus

[Tocse ycBoeHNUs CIOCOOOB OTIPeIENIEHST B MOJIYJTE KOJIa COBMECTHO UCTIOIH3YEMBIX
POJIeii 1 MeTOI0B BbI TOTOBBI HAITMCATH IIOUCTUHE BIIeYaT/Istomuil ko. [lpencraspre
CBOM BO3MOKHOCTH: MOKHO CO3/IaTh MOJLYJIU, BKJIIOYAIOIINE APYTHE MOy . MOKHO
CO3/IaTh MOJIYJIH, TIePEOTPEICTITIONTIE METOIBI, OIIpe/IeJIeHHbIEe B IPYTHX MOYJISIX.
Mo3KHO CO3/1aTh KJIAcC ¢ TITyOOKUMU BJIOKEHUSIME HEPAPXUU HACJECOBAHMS, 4 3aTEM
BKJIIOYUTD 9TH Pa3HOOOPa3HbIe MOYJIU B PA3jINUHbIE YPOBHY UEPAPXUHL.

Mo3KHO HAMMCATH KOJT, KOTOPBIIT HEBO3MOKHO OY/IET MOHSITD, OTIANTD UIN Pac-
IIUPUTb.

IT0 o4eHb 3 heKTUBHOE, HO BECbMa OTIACHOE B HEYMEJIBIX PYKaX CPEICTBO.
OmHAKO TTOCKOJBKY €T0 3 ()EeKTUBHOCTD TTO3BOJISIET BaM TaKyKe CO3/1aBaTh IIPOCThIE
CTPYKTYPBI POICTBEHHBIX 0OBEKTOB, KOTOPBIE YAOBJIETBOPSIOT MOTPEGHOCTH BAIIETO
MPUIOKEHS], TIEPE]] BAMIE CTABUTCS 3a/[a4a He M30eraTh STUX TEXHOIOTHH, & HAYUUTh-
Cs1 TTOJIb30BAThCST MU B HY/KHBIX MECTaX U MPAaBUIBHBIM 00Pa3oM.

[TepBbIM MmaroM cTaHeT HaMMCAHUE HAJJIEKAIIe HACJIEyeMOT0 KOJIa.

HanucaHune Hacneayemoro Kkopga

[Tonb3a oT vepapxuil Hac/ieZl0BaHNs U YIIPOIeHNe ee COMPOBOKIEHNST HAXO/IUTCS
B IIPSIMOM 3aBUCUMOCTHU OT KadecTBa Koza. bojiee yeM pyrue crpareruu poeKTu-
POBaHMSsT, COBMECTHOE MCIIOJIB30BAHKE HACIIEYEMOTO MOBeIeH s TpebyeT crerdud-
HOU TEeXHOJIOTUH CO3/IaHUsI TPOTrPAMMHOTO KO/Ia, pacCMaTPUBAEMOU B CJIeLyIOIINX
paszesax.

BboissBNneHue aHTULLA0JIOHOB

Cy1iecTByIOT iBa aHTUIIA0I0HA, KOTOPbIE SABJISIOTCS IPU3HAKOM TOT'0, YTO KO MOKET
MOJTYYUTh TPEUMYIIIECTBA OT Hacae[0BaHust. [IepBbIil 13 HUX TPECTaBICH 00BEKTOM,
KOTOPBIN UCTI0JIB3YeT TIEPEMEHHYI0 C UMEHEM BPO/Ie type MU category, Ipe/lHa3Ha-
YEHHYIO IS Olpe/esIeHns], KaKoe COOOIIeHIe CIeAyeT OTIPaBUTh B ajapec self, e
cozepsKarcs ABa OJM3KNUX, HO HEMHOTO Pa3HbIX THUIA. DTO HOUHON KOIIMap /st TOro,
KTO OY/IET 9TOT KOJI COIIPOBOKAATH (IIOTOMY YTO KOJ IIPUAETCST MEHSITh IIPH 00aBJIEHIN
KazK/10r0 HOBOTO THIIa ). ITog06HbI KO 10JIKEH IIPOITH PEOPraHU3aLIUIO C LEJIbIO UC-
MOJTb30BAHKS KJTACCHYECKOTO HACJIEIOBAHNUS MIyTeM BBIAETICHUsT 0011ero Kojaa B ab-
CTPAKTHBIN POAUTETbCKUIN KJIACC U CO3/IAHUS TTO/IKIACCOB JIJIsT PA3JINYHBIX TUIIOB.
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Peopranusaiis Ho3BOIUT CO34aTh HOBbIE OATHUIIBI IIyTeM J0OABIEHIA HOBBIX MO~
KJIACCOB, KOTOPbIE PACIIUPAT HePAPXUIo 0e3 N3MEeHEeHUsI CYIECTBYIONIEro KO/a.

Bropoii anTuimabg0H BISBIAETCS IPH IPOBEPKE OTIPABJISIOMINM 0OBEKTOM
KJ1acca 00beKTa-10/IydaTe s, 9T00BI OIPELENUTh, KAKOE IMEHHO COOOILEHNE CIIEY-
€T OTIIPABUTD, IIPU ITOM YITYCKAETCSI U3 BUJLY HAJIMUKE HESTBHOTO TUTIA. DTO ellle OJ[UH
HOYHOI1 KOLIMap /IS TOrO, KTO OYy/IeT 3aHUMaThCsL COIIPOBOKAEHUEM KO/, II0CKOJIb-
KY KO TIPUIETCST UI3MEHSITh TIPU KaKJIOM TIOSBJIEHUHM HOBOTO KJjacca MoJydaTests.
B a10ii cuTyanuu Bce BO3MOKHbBIE 00BEKTBI-TTOYYaTeIH UTPAIOT 00IILy0 poJib. OHa
JOJKHA OBITH 3aIPOrpaMMUPOBAHA B BU/IE HESIBHOTO THIIA, M [TOJIYYaTe I TOJKHBI
peain30BbIBaTh HHTEpdEiic HessBHOTO THITA. Kak TOJIBKO 3T0 OYIET cleJaHo0, HCXOI-
HBII 00BEKT CMOJKET OTIIPABJISATH €ANHOEe COOOIIEHNE KasKIOMY IIOJIydaTesnto, OcTa-
BasICh YBEPEHHBIM, UTO KasKAbII [I0JIydaTe b IoiMeT 0b1iee cooOIIeH e, TOCKOIbKY
OH UTPAET BITOJTHE OTIPE/IETIEHHYTO POJIb.

HesBHbIe THIIBI MOTYT UCIIOIB30BATh He TOJIbKO 0011il mHTepdeiic, Ho u obiee
nosezenue. [Tpu aToM 001U KO CIIEAYET IOMECTUTh B MOJIYJIb, KOTOPbIIl HYKHO
BKJIIOYNUTD B KAKIbL KJIACC WX OOBEKT, UTPAIOIINAI POJIb.

MpuHyXaeHne K abcTpakuum

Bech k071 B aGCTPAKTHOM POJIUTETHCKOM KJIACCE JOJIKEH MTPUMEHSITHCS K KaK[OMY
HACJIEIYIOIIEMY €T0 KJIacCy. B pOAUTENbCKIX KIaccax He JJOJLKHO OBITh KOJla, KOTO-
PBII TPUMEHSIETCS K OT/EIbHBIM TIOJIKIaccaM. JTO JKe OTPpaHuYeHre TPUMEHUMO
W K MOZIYJISIM: KOJI B MOJIyJIe JIOJKEH TIPUMEHSITHCS KO BCEM, KTO €TI0 HCITOIb3YeT.

3-3a2 HEBEPHO OTIPeIeIEHHOM abCTPaKI[IK HACJIEYIOIIIE e OOBEKThI COMEPIKAT
HEeBEPHOE MOBEIEHNE; TOIBITKI 00X0/a 9TOTO HEIPABUJIBHOIO TTOBEAEHUST CHUSSAT
KauecTBO Kozia. I1pu B3auMOIeliCTBUN ¢ TAKMMU HeyA0OHBIMU 0OEKTaAMU TIPOrPaM-
MUCTBI BBIHYKIEHbI OBITh B Kypce UX CTPAHHOCTEN U BO3MOKHBIX 3aBUCHMOCTEN,
KOTOPBIX JIy4llle u30erars.

CumnroMoM 110406H0M IPOOIEMbI MOTYT HOCIYKUTh MOAKIACCHI, IEPEOIIpeIe-
JIIOIIe METO/I JIJIS BBIJIAYU UCKJIIOYEH s TUTIA «(DYHKIINUS He peain3oBaHay. KoHeu-
HO, BCe OIPeIEIsSeTCs 11e1eco00PasHOCThIO M MHOIA 9KOHOMUYECKU BbIFOAHEE I10-
CTPOUTH KO/l UMEHHO TAKUM 06Pa30M, HO BaM BCE JKe CIIEYET OTKA3hIBATHC OT ITUX
npuemoB. Korjia MOAKIACCh MEPEOPEAETISIIOT METO paju 00bSIBICHUS, 9TO OHU
9M0O20 He Denaiom, OHM OMACHO MTPUOJINKAIOTCS K 3asIBJICHUIO, UTO OHU He SGLAI0MCS
mem, uem donductvt Gvimob. HUdero XopoIero 3 aToro He BBIHIET.

Ecymi ueTko onpeeinTh abCTPaKInio HEBO3MOKHO, TO OHa, HABEPHOE, OTCYTCTBY-
eT; ecsin o01Iell abCTpaKI[MK He CYLIeCTBYET, TO HacjIe0BaHue BPSIL JIM CTaHET pe-
HeHreM TPoGJIeMbl IPOEKTUPOBAHNSL.
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CoOniopeHne KOHTpaKTa

[ToakIacchl BHIMOJAHAIOT YCJIOBUS KORMPAKma; ol 00emaoT cTaTh 3aMeHO
CBOMM POJUTEJNbCKUM KJIaccaM. 3aMeHa BO3MOKHA TOJILKO TOT/a, KOTa 0ObEeKThI
BeAyT cebst 0KMAAEMO M OT MOAKIACCOB 0MCUIACTNCsL COTJIACOBAHHOCTD ¢ UHTEP-
(heficoM ux poanuTeabeKux KiaaccoB. OHU JIOJKHBI OTKINKATHCSA Ha KAKI0€ coo01Ie-
HIe B 9TOM UHTepdeiice, Momydas Te ke BUAbI BXOAHbIX IaHHBIX 1 BO3BPAIIAst Te 5Ke
BUJIBI IAHHBIX Ha BbIXoze. VIM He paspenraercs jejaarTh 4yTo-1ubo0, 4TO 3aCTABUT
JPYTUX TPOBEPATH UX THII, 4TOOBI Y3HATD, KAK ¢ HUMH OOPAIAThCs MM Y€r0 OT HUX
KIATD.

Korza poiuTenbekue KIacchl HAKIABIBAIOT OTPAHIYEHUST Ha BXOIHBIE apTyMEH-
Tl ¥ BO3BpalllaeMble 3HAUEHUS, TIOAKIACCH MOTYT ObITh OoJice cBOOOMHBIME Ge3
HapylieHus: KOHTpaKkTa. [10AKIacchl MOTYT IIPUHUMATD BXO/AHbBIE [TApDAMETPhI, Ha
KOTOPBIE PACIIPOCTPAHSIOTCS GoJiee MUPOKUE OrPAHMYEHNUsI, U MOTYT BO3BPAIIATh
Pe3yJIbTaThl, UMeoIIIe HoJiee Y3KIe OTPAHIYEHNUS, U BCe 9TO HaPSI/LY ¢ COXPaHEHUeM
abCOTIOTHOM 3aMEHUMOCTH /LISl CBOUX POAUTENBCKUX KJIACCOB.

[Moakmaccsl, He coboaalonue CBOM KOHTPAKT, TPYAHO UCTOAb30BaTh. OHI
CJIMIIKOM KOHKPETH3MPOBAHbI U HE MOTYT CJIysKMTh CBOOOIHOI 3aMeHO#i CBOMM PO-
JIUTETLCKUM KJIACCaM. ITH TOAKAACCH OO bABIIAIOT, YTO OHU HE HACTOSIIME PASHOBUO-
HOCMU CBOUX POUTENBCKUX KJIACCOB, ¥ CTABSIT TI0JI COMHEHUE MPABUIBLHOCTD BCEH
nepapxmm.

NMPUHUUN NOACTAHOBKU JINCKOB —
LISKOV SUBSTITUTION PRINCIPLE (LSP)

Kor/ia BBITIOJIHSFOTCST yCJIOBYSI KOHTPAKTA, BBI CJI€/IyeTe IPUHITUITY [T0/ICTAHOBKH, HA3BaH-
HOMY B 4ecTb ero cosaaresist bapbapsi JIuckos.

B TIPEVIOKEHHOM €10 TIPUHITUIIE YTBEPIKAACTCA CIEAYIOIIEeE.

ITycTb q(x) ABASIETCS CBOMCTBOM, BEPHBIM OTHOCHUTEIBHO 06BEKTOB X HEKOTOPOTO THma T.
Torma q(y) Takxke A0JKHO ObITh BEPHBIM JIJIst 00BEKTOB ¥ THIIA S, Ijie S ABJSAETCS MOATH-
rom tuma T.

Marematnkmu CMOTYT pa306paTbcs{ B 3TOM YTBEPIKAECHNUN CPa3y K€, KaK TOJIbKO €ro I11po-
YMTaAIOT, a BC€ OCTaJibHbI€ JTOJI)KHbI 3alIOMHUTD!: 4TOOBI B CUCTEME TUIOB OBLIT KAaKOH-TO
CMDBICJI, ITOATUIIBL JOJIKHBI CIYKUTH 3aMEHOI CBOUM POANTEIBbCKUM THUIIAM, TO €CTb T'O-
JAUTHCA B Ka4eCTBE ITOACTAaHOBKU.

CO6JHO[[EHI/I€ 9TOTO IPUHIIUIIA ITO3BOJIAET CO3/[aBaTh IIPUJIOKEHNA, B KOTOPbIX MMOAKJIaCC
MOJKET UCIIOJIb30BATHCA BE3/1€, I/I€ MOKET UCIIO/Ib30BaThCA €T0 pOI[I/ITe]IbCKI/II';I Kjacc urje
O6’I)eKT21M, BRJIIOYAIOIIUM MO/IYJI, MOKHO JOBEPATDH KaK BbIXO/ANINMM Ha 3aMEHY HCIIOJI-
HUTEJAM POJIM MO/LYJIA.
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Mcnonb3oBaHMe cxemMbl LLAONOHHOro metoaa

B ocHOBY TeXHOJIOTY TTPOTPAMMUPOBAHUS [IJIsE CO3[IAHMS HACJIEyeMOTO KoJia TI0-
JokeHa cxema 1mabaoHHOTo Metoga. OHa MO3BOJSIET OTAEIUTH AOCTPAKTHOE OT
KOHKPETHOTO. AGCTPAKTHBIN KOJ[ OIIPE/IEIISIET AJITOPUTMBI, & KOHKPETHbIE HACTIEIHU-
KU 3TO abCTPaKI[K IPUBHOCAT KOHKPETUKY IIYTEM TI€PEOIPe/Ie/IeHIs] 9TUX Tab-
JIOHHBIX METO/IOB.

[ITa6sioHHbBIE METOBI TIPEACTABIISIOT U3MEHSIIOIINECST YaCTH aJTOPUTMA, U UX
CO3/laHue 3aCTaBJ/IsAeT Bac IPUHUMATh KOHKPETHbIE PELIEHN O TOM, YTO U3MEHHeTCs,
ay4To — HeT.

NMpeBeHTUBHOE OTAEJIEHUE KJ1aCCOB

W36eraiiTe HanucaHus Koja, TPeOYIOIIEro OT €ro HaCAeAHUKOB OTIPABJISITh COOOIIe-
HHE super; BMECTO DTOT'0 HCIIOJIb3YITe XyK-COOOIIeHNUSsT, 4TOOBI TIO3BOJIUTD IOKJIAC-
caM OBITh YYaCTHUKAMH, IIPU 9TOM 0CBOOOKIAS X OT 0OSI3aHHOCTH 3HAHK aOCTPaKT-
Horo ajropur™a. Haciezosanue us-3a cBoeii coGCTBEHHOI IIPUPOIBI 100ABIIAET
CUJIbHBIE 3aBUCUMOCTHU OT CTPYKTYPBI U pacrnosokeHusd koja. Hanucanume xona,
TPeOYIOIIEro OT HOAKIACCOB OTIIPABJIATH COOOIEHKE super, CO3/1aeT JOIIOJIHUTENb-
HYIO 3aBUCUMOCTb, IIOSABJICHMS KOTOPOI HYKHO 110 BO3MOMKHOCTH M30€raTh.

XyK-MeTOJIbI peiaioT mpobreMy OTIIPaBKH COOOIIEHNUST super, HO, K COKAIEHHIO,
TOJIBKO [T CMEKHBIX YPOBHEl nepapxuu. Harpuwmep, B riase 6 Bicycle oTmpaBis-
eT XyK-MeTo/ local_spares, KOTOPBII MountainBike mepeoripesiesisieT s TPezo-
CTaBJIEHNUST KOHKPETUKHU. ITOT XyK-METO/][ IPEBOCXO/HO CIIPABJISIETCST CO CBOEN 3a-
Javeil, Ho ucxoaHas mpobJieMa TIPOSIBUTCS CHOBA, €CJIN K HepapXuu J00aBUTh €lle
OJIH YPOBEHb, CO3/1aB 1Mo/ MountainBike mozkiacc MonsterMountainBike. Y106l
00beUHITh COOCTBEHHBIE 3allaCHbIE YACTHU C 3alYaCTSIMU POAUTENBCKOIO Kjacca,
Iojikaccy MonsterMountainBike mmpujiercs rnepeorpe/ieanTb local_spares i BHyTpU
9TOTO METOJIA OTIIPABUTH COOOIIEHIIE super.

Co3paHue Herny0oKnx nepapxmm

Orpanuyenusi, CBsI3aHHbIE C XyK-METO/IAMU, SIBJISIOTCS OJHON U3 MHOTUX TIPUYUH
CO3/IaHUsT HETTYOOKIX MepapXuii.

Kaskyro nepapxuio MOKHO TIPeJICTaBUTh B BUJIE TUPAMUJIBI, UMEIOTIel ryOuny
u mupuny. [iay6uHa 00beKTa ONPEIesISIeTCsT KOJTMIeCTBOM POAUTENBCKIX KIACCOB
MESKTY HIM U BEPITMHON. A TIUPUHA ONpe/IesIIeTCs KOJTNIECTBOM €T0 HEITOCPEICTBEH-
HbIX ToAKIaccoB. Dopma nepapxuu orpejensercs ee ooIeil MupUHO 1 riryOrHOI,
U UMEHHO OHa 00YCJIOBJIMBAET ITPOCTOTY MCIIOJIb30BAHNUST, COMPOBOKICHUST 1 PACIIIU-
penust. Heckosrbko BO3MOKHBIX pa3HOBUHOCTEH (POPMBI TTOKa3aHbI Ha pHC. 7.8.
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HernyGokas y3kas HernyGokas wnpokas

= L]

rny6okas y3kas ny6okas wunpokas

Puc. 7.8. VMlepapxuu MoryT umeTb pasnmnyHble GopMbl

B mersmy6oxux y3kux mepapxusx mpoiie pazobparbest. HermyGokue mupoxue
nepapxuu HeMHOTO cyioxkHee. [1yboKue y3Kre nepapXui elie CJA0KHee U, K COKae-
HUIO, CKJIOHHBI K pactmmpenuto (obounbiit ahdext riybutbr ). B rayGoKnx mmmporux
nepapxusx BeChbMa TPYAHO pasobpaThest, X COMPOBOIK/EHUE 0OXOAUTCS HEIENIEBO,
TIO9TOMY CO3/IAHUST TAKMX MEPAPXUIT JTydtite n30erars.

ITpo6ema TIyOOKIX HePAPXUH 3aKIIIOIAETCST B TOM, UTO OHHU OTIPEMIEIISIOT BEChMa
JUTMHHBIT MAPIIPYT MOMCKA MECT PA3PEIIEHHsT COOBIEHHUHT 1 TPEIOCTABISIOT MACCY
BO3MOJKHOCTET /7151 00BEKTOB, HAXOMASIINXCS IO 9TOMY MapIIpyTy, 106aBIITH MO~
BeZIEHNE MO MePe TTPOXOIKEHIISI MIMO HUX COOOTIeH s, [T0OCKOTBKY OGBEKTHI 3aBUCST
OT 6C€20, ITO HAXOAUTCS HAJl HUMU, TTyO0oKast nepapxust 061afaet 60IbImmM HabopoM
BCTPOEHHBIX 3aBUCUMOCTEH, KaKIast U3 KOTOPBIX CO BPEMEHEM MOJKET M3MEHUTHCSI.

Ere oina nmpo6iema riryGoKHX nepapxXuil 3aKI04aeTCs B TOM, 4TO TPOTPAMMUCTDI
3HAKOMBI, KaK [TPABHJIO, TOJIBKO C KJIACCAMU B X BEPXHUX U HIDKHUX YACTSIX, TO €CTh
UM M3BECTHO TOJIBKO TO MOBEJIEHNE, KOTOPOE PEATM30BAHO HA IPAHUIIAX MAPIIPYTa
Moucka. A KJIacchl B CpeIHEN 4acTh UCTIBIThIBAIOT fiehuiut Bammanus. 1 puck no-
MyCTUTH OMUOKHU TIPU U3MEHEHUAX B 9TUX CMYTHO IIOHUMAEMBIX CPEIHUX KJIacCax
HAaMHOTO BBIIITE.
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BbiBOAbI

Korza o6bekTam, urparoimmM o0IILyo0 PoJib, TPEOYETCST COBMECTHO MCIOIb3YEMOE
MOBE/IEHNE, OHU TIOJIYYAIOT €ro mocpencTBoM MoyJisi Ruby. Koa, onpenesnentbiii
B MOJyJIe, MOKHO 400aBUTh K J1060MYy 00BEKTY, OYAb TO 9K3EMILIAP KJIacca, caM
KJTacc Wy IPyToi MO/LYJIb.

Koraa kace BKIIIOYaeT MOJLYJIb, METO/[bI TOTO MOLYJIS [TONAJIAIOT B TOT 5K€ Maplil-
PyT MOKMCKa, YTO U METO/bI, [OJTydaeMble GJ1arogapst HacaeaoBanuio. II0CKoIbKyY
B MapIIPyTe OMCKA METO/BI MOLYJIS ¥ YHACIIEIOBAHHBIE METOIBI YEPEYIOTCS, TIPHE-
MbI [TPOrPAMMHUPOBAHUS MOJLYJIEH SIBJISIIOTCSI 3€PKabHBIM OTPasKEHUEM [IPUEMOB,
MCIIOJIb3YEMBIX /ISl HacJenoBaHust. [[09TOMY B MOJYJIAX JOJIKHA TPUMEHSITHCS
cxema MmabJOHHBIX METOIOB, YTOOBI PETIOKNTH 0OBEKTAM, KOTOPBIE NX BKJIIOUYAIOT,
IIPEOCTABIATH KOHKPETUKY, & TAKJKE B HUX JIOJIKHBI OBITh PEAM30BAHbI XyK-METO/IbI,
4TOOBI HE 3aCTABJIATH BKIIOYAIOIIMNA MOLYIN OOBEKT OTIIPABJIATH COOOIIEHE Ssuper
(1 3HATh, TAKUM 00PA3OM, AJITOPUTM ).

Korza 06bekT niprobperaer moBeieHne, KOTopoe ObLIo OTpeAeseHo rie-a1u6o
B JIPYyTOM MeCT€, HE3aBUCUMO OT TOTO, YTO MMEHHO MOPa3yMeBaeTCs MO dTHM
«20e-ub0», POIUTENbCKUH KIacC WJIN BKIOUYEHHBIH MOLYJIb, TPUOOPETAIONTUI
00bexT, bepeT Ha cebs 00s13aTe IbcTBA COOIIOAATH TOAPA3yMeBaeMbIii KOHTPAKT. ITOT
KOHTPAKT OIPEIENAETCST HCXOs U3 TIPUHIUIA OACTAHOBKM JINCKOB, SIBJISIONIErOCst
MaTeMaTUYECKUM MOHATHEM, YTBEP/KAAIOTMM, YTO TOATHIT IOJKEH CITYKUTh 3aMEHOM
cBoeMy pozutesbekomy Trity (B Ruby 910 03Hauaert, 4to 06bEKT J0JIKEH 1eiicTBOBATH
B COOTBETCTBUU C TEM, YeM OH ce0s1 TPOBO3IJIAlIaeT).
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Ob6beanHeHune
OOBbEKTOB NyTEM
COCTaBIEHNA KOMMNO3ULIK

CocraBJieHre KOMIIO3UIIUHU 3aKTI0YAETCST B 00bETHHEHUN OT/IEJbHBIX YaCTell B CII0K-
HOE T[eJI0E, TP KOTOPOM 3TO I[EJIOE CTAHOBUTCSI YeM-TO O0Jiee CYIIeCTBEHHBIM, YeM
IIPOCTO CyMMa €ro cocTasiiaiomux. Mysbika, K IpuMepy, IOSABJISAETC B pe3yJibTaTe
COCTaBJIEHUST KOMITO3UITUN.

Mo:xHO, KOHEYHO, He [yMaTh O CBOEM IPUJIOKEHNH KaK O MY3bIKe, HO aHAJIOTHS
BIIOJIHE yMecTHA. MysbikasibHas naptutypa 1nsatoil cumdonnu berxosena npen-
cTaBJisteT cOO0I TMHHBIN TIepeueHb OT/EeJbHBIX, He 3aBUCSIIIX JPYT OT JIPYyTa HOT.
Ho pocratouHo mpociymiarh aTy cuM(OHIO BCETro JIUIIb pa3, YT0ObI TIOHSTh: OHA,
KOHEYHO, COCMOUM W3 HOT, HO 9TO HE TIPOCTO HOTHL. ITO HEUTO HOJIBIIEE.

Bbr MoskeTe co3/aBaTh CBOU MIPOTPAMMBI TOUHO TaK K€, COCTABJISIST 00bEKTHO-
OPHEHTHPOBAHHbBIC KOMITO3UITIH JIJIs1 OOBEIMHEHUST TIPOCTBIX HE3aBUCUMBIX 00b-
eKTOB B HoJjiee KPYITHOE U CIOKHOE T1esioe. B kommosuiuu GoJiee KpYymHbIii 06 beKT
MOJIKJIOYAETCST K CBOMM YaCTsIM TIOCPEACTBOM OTHOIIEHUs obananus has-a (To
ecTh uepe3 OTHOIIEeHMe, Koraa 6ojiee KpYIHBIN obJagaeT yactsaMu). Benocuren
COCTOWT 13 YacTeit. Bemocuries siBiisieTest 00bEKTOM, COIEPIKAIINM COCTABHbBIE YACTH.
OripeziesieHUI0 KOMITO3UITUN TTPUCYTIA UEsT, YTO BEJOCUIIE He TOJTBKO UMEET CO-
CTaBHBIE YACTH, HO U UTO 9T YaCTH CBSI3BIBAIOTCS ¢ HUM uepe3 uHTepdeiic. Yactb
SIBJISIETCSI POJIbI0, A BEJIOCUTIEBI OXOTHO COTPYAHUYAIOT C JTIOOBIM 00BEKTOM, UTPa-
IOIUM POJIb.
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ITa riaBa O6y‘II/IT BaC TEXHOJIOTUAM COCTaBJICHUA O6'beKTHO-OpI/IeHTI/IpOBaHHbIX
KOMHOSHL[I/Iﬁ. OHa HaYMHAETCS ¢ IIpuMepa, 3aTEM MbI Hepeﬁz[eM K paCCMOTPEHUIO
COOTHOCAIUXCA JIPYT C APYTI'OM CUJIbHBIX 1 c1a0bbIX CTOPOH KOMIIO3UIIUHN 1 HaCJIEA0~
BaHUA U g JaM pEKOMEHIallUM, Kak BbI6I/IpaTb MEKAY aJIbTEPHATUBHBIMU TEXHOJIO-
TUAMMU ITPOEKTUPOBAHMA.

CocTtaBneHue KoMno3vuumm
Bicycle (Benocunen)
n3 Parts (uacTten)

ITOT pasjies HAaYMHAETCST ¢ TOTO MECTa, Ha KOTOPOM 3aKOHYMJICS TpuMep Bicycle
B riaBe 6. Eciii Kox 9TOro puMepa BBl YiKe M0A3a0bLIN, BEPHUTECh K OKOHYAHUTO
riaBel 6. B mannom pasmesie mpuBOAUTCST HECKOJIBKO PEOPTaHU3AIUI 3TOTO KO/,
MO3BOJIAIONINX TIOCTENEHHO 3aMEHUTD HACIEI0BAHIIE KOMIIO3UIIUEN.

OO6HoBneHune knacca Bicycle

Ha jasHbIit MOMEHT KJ1ace Bicycle B mepapXuu HaCIeI0BAHUS IPEACTABIISET COOO0M
abCTPAKTHBIN POIUTEIBCKUI KJIace, BaM TpedyeTcst TpeoOpaszoBaTh €ro MO UCTIOJb-
30BaHMe KOMIO3UIMU. Ha 1mepBoM aTarie HyKHO OTBJIEUbCS OT UMEIOIIETocs Ko/
U TIOZLyMaTh O TOM, KaK COCTAaBUTb KOMITO3UIIIIO MO/l HA3BAHUEM «BCJIOCHUTIC]]>.

B o6s3annocTs Kacca Bicycle BXOAUT OTBET Ha COOOILEHNE spares. ITO coodmIe-
HUe JIOJKHO MPUBECTU K BO3BPATy CIIKMCKaA 3aryacTeil. Besocurenbl cocTosT u3
YyacTell, U OTHOIIIEHNE «BEJIOCUTIE/] — YACTU» BIIOJTHE €CTECTBEHHO BOCIIPUHUMAETCS
Kak KoMmosunus. Eciu cosmaercsa o0beKT A1 XpaHeHUs BCeX YacTeil BeJIOCUIIea,
TO co00IIEeHNE Spares MOKHO IIepecjiaTh 9TOMY HOBOMY OOBEKTY.

Hogplil Kace nMeer cMbica HazBaTh «dyacT» (Parts). Ha oObekT Tuma Parts
MOKHO BO3JIOKUTH 00S13aHHOCTD 110 XPAaHEHUIO CIIMCKA COCTABHBIX YacTell BEJIOCH-
TeJia v 1o 3HAHUIO TOTO, KAKUE U3 9TUX YACTe MOTYT HY K/IAaThCSI B 3aMEHe 3aITacHbI-
MU YacTsaMu (spares). 3aMeThTe, 4TO 3TOT OOBEKT TPEACTaBIsIeT cOO0H KOIIEKIIUIO
yacTel, a He OT/eJbHYIO YacCTb.

ITOT 3aMbICeJI OTPAXKEH B JMarpaMMe 1ocjiejioBaresibHocT Ha puc. 8.1. 3ech
KJacc Bicycle ormpasiisiet coo0OIeHe spares CBOeMy 00bEKTY Parts.

Kaxnomy Bestocureny Bicycle HykeH 0OBEKT YacTell Parts; B 4aCTHOCTH, ObITh
BeJIOCUIIENIOM Bicycle osHavaer o6nadamo (have-a) KoJuiekuel yacreii Parts. 1o
OTHOIIIEHUE OTPAYKEHO B /[MarpaMMe KJjaccoB Ha puc. 8.2.
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Bicycle Parts
spares
<
Bicycle Parts

Puc. 8.1. Benocunep Bicycle 3agaet Bonpoc yactam Parts OTHOCUTENBHO 3anyacTei spares

1
Bicycle * P Parts

Puc. 8.2. Y Benocunepa Bicycle nmeeTtcsa oTHoweHne obnagaHus (has-a) k yactam Parts

Ha aToil nuarpamme nokasanbl Kjaacchl Bicycle u Parts, coe/luHeHHBIE TIPSIMOIA
mnueit. B Mecte coequnenus ee ¢ Bicycle n3o0pakeH YepHbIA poMO, ITOKA3bIBAIOIIIIL
HaJIMYe KOMNO3Uyuy — 3TO O3HAYAET, YTO Besocuriesl Bicycle cOCTOUT U3 yacTel
Parts. B mecre coequnenus jimauu ¢ Parts crout 1udpa 1 — aTo o3navaer, uto Ha
KasKIbII 00BEKT TUIIA Bicycle IpUXOAUTCA TOJIBKO OJUH 0OBeKT Tura Parts.

ITpeoGpaszoBaTh CymeCTBYIONIMI KIacce Bicycle B 3Ty HOBYIO KOHCTPYKIIUIO CO-
BceM HeTpyHo. CorelyeT yIaJuTh OCHOBHYO YaCTh €r0 KoJa, 100aBUTh IIePEMEHHY IO
parts, 4To0Obl B Heil copepskaicss 00beKT ThIIa Parts, 1 liepeHalpaBUTh spares K parts.
Hoswrit kimace Bicycle nMeeT caeayoniuii BUI.

1 class Bicycle
2 attr_reader :size, :parts

3

4 def initialize(args={})
5 @size = args[:size]
6 @parts = args[:parts]
7 end

8

9 def spares

10 parts.spares

11 end

12 end

Ternepb 06s13aHHOCTH Bicycle CIIeAyOIINE: OH I0JIKEH 3HATH CBOU PasMep, UMETh
B CBOEM COCTaBe 0OBEKT THUTIA Parts 1 OTBEYATh Ha COOOTIEHNE spares.
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CoszpaHue nepapxuum Parts

Bce mosryunioch T0OBOJIBHO JIETKO, HO TOJIBKO MTOTOMY, YTO OCHOBHAS YaCTh KO/Ia B KJIac-
ce Bicycle 3aHMMasach COCTABHBIMU YAaCTIMU, a HAUAJIBHOTO MTOBEJICHUS, TPUCYIIIETO
BeJocutesaM, ObLI0 HeMHOro. Ho oTpe6HOCTH B TOJIBKO 9TO yAaJeHHOM 13 Bicycle
HOBEJEHNUN YacTell COXPaHUINCh, M 3aCTaBUTh HTOT KOJ CHOBa paboTaTh IpoIie

BCETO IIyTeM ero BKJIIOUYeHUs B IOKa3aHHYIO HIKe HOBYIO HePapXHIo Parts.

1 class Parts

2 attr_reader :chain, :tire_size

3

4  def initialize(args={})

5 @chain = args[:chain] || default_chain
6 @tire_size = args[:tire_size] || default_tire_size
7 post_initialize(args)

8 end

9
10 def spares
11 { tire_size: tire_size,
12 chain: chain}.merge(local_spares)

13 end
14
15 def default_tire_size
16 raise NotImplementedError
17 end
18

19 # 3To MoxeT 6bITb MepeonpeaeneHo NoAKjaccamu
20 def post_initialize(args)

21 nil

22 end

23

24 def local_spares
25 {3

26 end

27

28 def default_chain
29 '10-speed’

30 end

31 end

32
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33 class RoadBikeParts < Parts
34 attr_reader :tape_color

35

36 def post_initialize(args)
37 @tape_color = args[:tape_color]
38 end

39

40 def local_spares

41 {tape_color: tape_color}
42 end

43

44 def default_tire_size

45 ‘23"

46 end

47 end

48

49 class MountainBikeParts < Parts
50 attr_reader :front_shock, :rear_shock

51

52 def post_initialize(args)

53 @front_shock = args[:front_shock]
54 @rear_shock = args[:rear_shock]
55 end

56

57 def local_spares

58 {rear_shock: rear_shock}

59 end

60

61 def default_tire_size

62 2.1

63 end

64 end

Kox npencrasisier cob0il MpakTUYECKH TOYHYIO KOIUIO MepapXuu Bicycle u3
ry1aBbl 6; pasHUIA B TOM, YTO KJIacChl ObLIM IIeperMEHOBaHbI, a llepeMeHHas size
yaajieHa.

ITpousomuieinee peobpazoBanue 0TOOPAKEHO B AxarpaMMe Kjacca Ha puc. 8.3.
Tenepsb y Hac ecTb a6CTpaKT}Hﬂﬁ:Kﬂacc Parts. Kiacc Bicycle cocTouT u3 Parts.
A y Parts umMmerorcd gBa IoKjaacca — RoadBikeParts (‘{aCTI/I JIOPOKHOI0 BEJIOCHUIIE-

J1a) 1 MountainBikeParts (4acTu TOPHOTO BEJIOCUTIENA).
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MountainBikeParts

Bicycle  |& »  Parts "\

RoadBikeParts

Puc. 8.3. Vepapxus Parts

IIocie peopraﬂnsauuylpa60Ta‘Koaa‘He Hapymuaach. Ecau mpoanain3upoBaTth
TMOKA3aHHbBIM HUIKE KOJ, CTAaHET MOHSITHO, YTO HE3aBUCUMO OT TOTO, K KAKOMY TOJI-
KJIacCy OTHOCUTCH BesocuIies], RoadBikeParts nian MountainBikeParts, OH B cOCTOA-
HUU KOPPEKTHO OTBETUTH HA BOIIPOC O CBOEM pa3Mepe U 3alacHBIX JacTaX (size

U spares).

1 road_bike =

2 Bicycle.new(

3 size: 'L',

4 parts: RoadBikeParts.new(tape_color: 'red'))

5

6 road_bike.size # -> 'L'

7

8 road_bike.spares

9 # -> {:tire_size=>"23",
10 # :chain=>"10-speed",
11 # :tape_color=>"red"}
12

13 mountain_bike =
14 Bicycle.new(

15 size: 'L,

16 parts: MountainBikeParts.new(rear_shock: 'Fox'))
17

18 mountain_bike.size # -> 'L’

19

20 mountain_bike.spares

21 # -> {:tire_size=>"2.1",

22 # :chain=>"10-speed",
23 # :rear_shock=>"Fox"}

Wamenenns u yiydmieHus He BIIEYATIAI0T CBOUM Pa3MaxoM. Tem He Meree aTa
peopranmnaalivda BbIABUJIA OJHO ITOJIE3HOE obcrogarenscTso. Crano COBEPIIECHHO O4Ye-
BU/IHO, 4TO JIA HadaJsa KJaccy Bicycle XBaTWJIO U CTOJIb MaJIOTO obbema KOHKpPET-
Horo koja. OCHOBHAS 4acTh IMOKa3aHHOTO BHIIIE KO/Ila OTHOCHJIAaCh K OT/ICJIbHBIM
JacTsM, a uepapxus Parts Tellepb Tak U IIPOCUTCS Ha OYEPEIHYIO peopraHnu3arnio.
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CocTtaBneHme KoMmno3mumm
ansg oovekTa Parts

V3HavambHO B CMUCKE COCTABHBIX YACTEN COMEPIKATCS OT/IebHbIe yacTu. Hacramo
BpeMst 100aBUTH KJIACC, UTOOBI IPEICTABUTD OTACIBHO B3SITYIO YacTh. BIoJHe pe3oH-
HO, 4TO B KQUECTBE MIMEHHU HTOTO KJIACCa JIydlile BCEro MOJI0NIET CII0BO Part, HO BBeIe-
HII€e KJlacca Part [py HAIMYUK KJ1acca Parts yCJIOKHSIET JaibHeliliee paccMOTpeHne
Bompoca. Vcrnosb3oBanue cioBa parts JUIst CCBITKH Ha KOJIIEKITHIO Part-06HeKTOB,
KOT/[a 9TO JKE CJIOBO YK€ TIPUMEHSIETCST ISt CCBIIKU Ha OT/ICJBHBIN Parts-00beKT,
BHOCUT myTanuity. Ho B mpeasiyiieii hpase Obir ToKa3aH pUeM, TTO3BOJISTIONHI
oboiitu mpobiieMy Tiepefladrt UCTHHHOTO CMBIC/IA CKA3aHHOTO, KOT/Ia PEYb 3aXO/UT
0 Part u Parts; MOJKHO 32 UMEHEM KJIACCA YKA3bIBATD CJIOBO «00beKT» (IIpU Heobxo-
JIMMOCTH — BO MHOKECTBEHHOM YHUCJIE).

ITpobiemy mepeaun CMbICa MOKHO TakKe 000ITH, ¢ caMOTO Hayajia BHIOpaB
JIPyTUe IMEHA KJIACCOB, HO OHU MOTYT OBITh HE HACTOJIHKO TOBOPSIIIIUMHE U CIIOCOOHBI
CO37IATD e1lle OTHY CMBICJTOBYIO TTpobremy. CUTyarus, ananorndnas Parts u Part,
BCTPEYAETCST IOBOJBHO YACTO, TIOITOMY C HEH CTOUT Pa3o0dpaThest, ITOOLI M36eKaTH
JIBYCMBICJIEHHOCTH. BBIOOD 9THX MMEH KJIacCOB TpebyeT TOUHOCTH B 0OMeHe nHMOP-
MalIieii, 9To caMo 1o cebe BIOTHE TOCTONHAS TeJTh.

Wrak, Bce PocTo: ecTh Parts-00bEKT, OH MOKET COCTOSAThH U3 MHOXKECTBA Part-
0OBEKTOB.

Co3paHue Part

Ha puc. 8.4 mpejicTaByieHa HOBasi AMarpaMMa rmocJie[0BaTeTbHOCTH, TOKa3bIBAIOIIAS
J[uaJior Meskay Bicycle u ero Par‘tS-O6'beKTOM, a TaKXXe MeXIy Parts-00beKTOM
1 ero Part-oObeKTaMu. Bicycle oTmpasniger Coo6meHI/Ie spares B ajipec Parts-
o6beKTa, a 3aTeM Parts-06HEKT OTIPABISIET COOOIIEHNE needs_spare KaskJIOMY
Part-o0beKTy.

Takoe u3MeHeHre KOHCTPYKIMY TpeOyeT co3ianust HoBOro oObekTa Part. Terepnb
Parts-00beKT COCTOUT U3 Part-00BEKTOB, YTO OTOOPAKEHO B AMArpaMMe Kjlacca Ha
puc. 8.5. ITomerka 1..* mmokasbiBaet, uTo y Parts-00beKTa MOKET OBbITh OT OJIHOTO JI0
HECKOJIBKUX Part-00bEKTOB.

BBenenre HOBOTO KJlacca Part yIpoIaeT coiepsKuMoe CyTecTBYIOIIEro Kaacca
Parts, KOTOPbIil Tereph CTAHOBUTCSI TPOCTOI 000JIOUKON MaccuBa 13 Part-00beKTOB.
Parts MOeT OTUIBTPOBATH CBOII CIUCOK Part-06HEKTOB U BEPHYTH TOJIBKO TE
0OBEKTBI, KOTOPHIM HYKHBI 3aIT9acTH. PacIoIoKeHHbII HIZKE KOJ[ TOKa3bIBAET TPU
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Bicycle Parts Part
spares R
needs_spare
Bicycle Parts Part

Puc. 8.4. Bicycle otTnpasnsiet coobueHune spares B agpec Parts, a Parts otnpasnset
coobeHne needs_spare kaxaomy Part

Bicycle |

Puc. 8.5. Bicycle o6nagaet ogHum Parts-06bekToM, KOTOPbIN, B CBOIO 04Yepepb,

> Parts

1.

*

obnapaeT MHOXeCcTBOM Part-o6bekToB

KJIacca: CyIecTBYOMuil Krace Bicycle, OOHOBIEHHBIH KTacC Parts U TOIBLKO YTO

BBeJIEHHDII KJIacc Part.

1
2
3
4
5
6
7
8
g

10
11
12
13
14
15
16
17
18
19
20
21
22
23

class Bicycl

attr_reader :size,

e

:parts

def initialize(args={})

@size
@parts
end

def spares

args[:size]
args[:parts]

parts.spares

end
end

class Parts

attr_reader :parts

def initialize(parts)

@parts =
end

def spares

parts.select {|part| part.needs_spare}

end

parts

»
»

Part
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24
25
26
27
28
29
30
31
32
33
34

end
class Part
attr_reader :name, :description, :needs_spare
def initialize(args)
@name = args[:name]
@description = args[:description]
@needs_spare = args.fetch(:needs_spare, true)
end
end

Teneps Tpy HAIWMYNHU ITUX TPEX KJIACCOB MOKHO CO37aBaTh OT/EJIbHbIE Part-

0OBEKTHI. CJIeI[yIOHlI/II;,I KO CO3Ja€T HECKOJIbKO Pa3JIMYHbIX yacTel u COXpaHdeT

KaXXYIO U3 HUX B HepeMeHHOﬁ IK3eMILIApa.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

chain =
Part.new(name: 'chain', description: '1@-speed')

road_tire =
Part.new(name: 'tire_size', description: '23")

tape =
Part.new(name: 'tape_color', description: 'red')

mountain_tire =
Part.new(name: 'tire_size', description: '2.1")

rear_shock =
Part.new(name: 'rear_shock', description: 'Fox')

front_shock =
Part.new(
name: 'front_shock',
description: 'Manitou’,
needs_spare: false)

OtrxenbHbie Part-00beKThI MOTYT ObITh crpynnupoBaHbl B Parts. [Tokazanubrit

HIDKE KoZl 00beuHseT Part-00beKThl JOPOKHOIO BEJIOCUIIENA B MOAXOASLIYIO /ST

9TOTO BeJsiocuIlea KOJIJIEKIINIo Parts.

1
2

road_bike_parts =
Parts.new([chain, road_tire, tape])



220 T[naBa 8. O6beamHeHne 0OBLEKTOB NMYyTEM COCTABIEHNS KOMMO3ULMN

Pasymeercst, 3TOT MPOMEKYTOUHBII AT MOKHO TPOTYCTUTH U COOPATh Parts-
00OBEKT Ha JIeTy IIPU CO3[aHnu Bicycle, Kak MOKa3aHO B cTpokax 4—6 u 22—-25.

1 road_bike =

2 Bicycle.new(

3 size: 'L',

4 parts: Parts.new([chain,

5 road_tire,
6 tape]))

7

8 road_bike.size # -> 'L'

9

10 road_bike.spares

11 # -> [#<Part:0x00000101036770
12 # @name="chain",

13 # @description="10-speed"”,
14 # @needs_spare=true>,

15 # #<Part:0x0000010102dc60
16 # @name="tire_size",

17 # etc ...

18

19 mountain_bike =

20 Bicycle.new(

21 size: 'L',

22 parts: Parts.new([chain,

23 mountain_tire,
24 front_shock,
25 rear_shock]))
26

27 mountain_bike.size # -> 'L’

28

29 mountain_bike.spares
30 # -> [#<Part:0x00000101036770

31 # @name="chain",

32 # @description="10-speed",
33 # @needs_spare=true>,

34 # #<Part:0x0000010101b678

35 # @name="tire_size",

36 # etc ...
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Cyns o crpokam 8—17 1 27-34, 910 HOBOE MOCTPOEHKE Kofia paboTaeT BechMa
HEILJIOXO U BeleT cebst noumu TakKe, Kak u crapasi uepapxusi Bicycle. OnHako ectb
O/THO OTJIMYME: UMEBIIUICS B CTAPOM Bicycle METO/I spares BO3BPAIIA Xelll, & HOBBII
METO/] spares BO3BpalllaeT MacCUB Part-0ObEeKTOB.

B03MOKHO, KTO-TO OY/IET CYUTATD 3TH 0OBEKTHI HK3EMILISIPAMU Kjiacca Part, HO
KOMITO3UIIUSI TIO/ICKA3BIBAET, YTO UX HYKHO PACCMaTPUBATh B KaueCTBE OOBEKTOB,
KOTOPBIE TIPOCTO UTPAIOT POJib Part. OHU He JOJUKHBI TIPEACTABISATh COO0U Heumo
@pode Kiacca Part, UM IIPOCTO HY’KHO UTPATh €TI0 POJIb, TO ECTh PEarnpoBaTh HA UM,

onucanue u coobiienue needs_spare.

NMpupaHue o6bekTy Parts
GonbLUEN CXOXECTU C MAaCCUBOM

Kox, koneuno, paboTaer, HO B HEM OTIPEIETIEHHO €CTh YTO YIy4InTh. BepHemes Ha
MUHYTKY Ha3a/l ¥ [10/lyMaeM O MeTo/laX parts U spares kjacca Bicycle. Bossparia-
eMble Ha COOTBETCTBYIONIIE COOOIIEHNsT OOBEKTHI BEAYT ceOs Mo-PasHOMY, XOTsI
co3/iaeTcs BIieyaTeHne, YTO BO3BpalaThCs T0JKHBI OTHOTUTIHBIE fanHble. [TocMoT-
PHUM, UTO TIOJIYYUTCS, €CJIU KAXKAO0TO U3 HUX CITPOCUTD O Pa3Mepe.

B crpoke 1 nmokaszaHHOTO HUXKE KO/Ia METO/] Spares OXOTHO OTBEYAEeT, 4TO PazMep
obbekTa pase 3. Ho Korjia TOT JKe BOIIPOC 33/1a€TCsT METOLY parts, HUYETo XOPoIiie-
0, KaK BUJTHO U3 CTPOK 2—4, U3 9TOTO He MOTyIaeTCs.

1 mountain_bike.spares.size # -> 3

2 mountain_bike.parts.size

3 # -> NoMethodError:

4 # undefined method 'size' for #<Parts:...>

Koz B cTpoke 1 paboraer, 10oTOMY 4TO spares Bo3BpaimjaeT MaccuB (u3 Part-
00BEKTOB), & IK3EMILISIP KJIacca MaccuBa Array moHuMaer coobutenue size. Kon
B CTPOKe 2 maeT cHoif, TOTOMY UTO parts BO3BpAIIAET IK3EMILISIP Kacca Parts, Ko-
TOPBIN ATOTO COOOTIEHIST He TTOHIMAET.

IMomo6bie cOoM OYIYT MpecaenoBaTh Bac, TOKA BB He M30aBUTECH OT HTOTO KOIA.
Oba pesymnbrata kaxcymces MaccuBami. M BoI Hen36esKHO GyIeTe cCUnTaTh X MACCH-
BaMH, TIPUTOM YTO 9TO OY/IET TOATBEPIKIATHCS JTUIITH B TIOJMOBIHE CTYyIAEB, 3aCTABIISAS
BAC CHOBA HACTYIIATh Ha Te JKe rpaluin. Parts-o0beKT He BezieT ceOst Kak MacCuB, 1 BCe

TIOIIBITKU CYUTATh €r0 TAKOBBIM HEU3MEHHO ITPOBAJISATCS.
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Jlarnyio pobreMy MOJKHO PEIUTh MyTeM H06aBJIeHUs K KIaccy Parts MeTosia
size. HyxHO peann3oBaTh METOJI, TEPECHITAIONINI COOBIIEHNE size HACTOSIIEMY
MaCCHUBY.

1 def size
2 parts.size
3 end

OpHaKo 9TO M3MEHeHHe CTOCOOHO CBEPHYTH KJIACC Parts Ha CKOJIB3KYIO JIOPOKKY.
Ecii BB UMEHHO TaK U cjie1aeTe, TO BCKOPE BaM 3aX04eTCs, 4TOOBI Parts pearnposai
Ha coobImenne each, 3aTeM Ha sort, a CJIEJIOM U Ha BCE OCTANLHOE, UTO €CTh B 9K3EM-
IIsIpax Kiaacca Array. VM 970 HUKOT/Ia He KOHYUTCST; 4eM GOJIbiiie Bbl GyieTe aeraTh
Parts IIOXOJKUM Ha MACCUB, TEM BBIIIE OYAYT OKUAHUS OT HETO KAYECTB, IPUCYIIIUX
MaCCHBY.

BosmoskHO, Parts 1Mo CBO€il CyTH 1 €CTh MACCUB, XOTsI U € TOOABJIEHHEM TOTIOJ-
HUTETBHBIX 0COOEHHOCTE TToBeien . VI BB MOJKETe CIeNATh 13 Hero MaccuB. B cre-
IyIOTIEeM ITpUMepe IoKa3aHa HoBast BepcHs Kiacca Parts, KOTODBIH TeTreph sIBISETCS

II0/IKJIaCCOM Array.

1 class Parts < Array

2 def spares

3 select {|part| part.needs_spare}
4 end

5 end

JlaHHbIil KoJi — BechMa MIPOCTOE BBIPAKEHME WIEU O TOM, YTO Parts sIBJsIeTCS
crelausanyeil Array; B MeaJbHOM 0ObEKTHO-OPUEHTHPOBAHHOM SI3bIKE 9TO pe-
menue 65110 ObI aOCOMIOTHO IIPaBUIBHEIM. K coxanenuio, a3pik Ruby eme ne goctur
MOJIHOTO COBEPIIEHCTBA, W Y IAHHOM KOHCTPYKIIUHA UMEETCS CKPBITHIH /IeheKT.

CyTb mpobiemsl okasana B ciaepyiomeM npuMepe. Korga Parts craHoButcs
MOJIKJIACCOM Array, OH HacJeyeT Bce MoBejieHne Array. JTO MOBejieHne BKII0YaeT
U METOJI +, KOTOPBII 00beIMHAET [iBa MACCUBA U BO3BPAIAeT TPeTHii Maccus. B crpo-
Kax 3 U 4 METOJT + OOBEMHSET IBa CYIIECTBYIOIINX SK3eMILIsAPa Parts U COXpaHsIET
pe3yJIbTaT B TepeMeHHOI combo_parts.

Cosnaercs BlieyaTIeHKe, 4TO 9TOT KOJ pabOTaeT, U Terepb combo_parts COAEPHKUT
COOTBETCTBYIOTIEE TTPEATIONOKEHUSIM KonmdecTBO yacTtel (cTpoka 7). Ho xkoe-uto
SIBHO He B ropsijike. Kak mokaszano B ctpoke 12, combo_parts He B COCTOSTHUY OTBETUTD
Ha BOITPOC O 3aITYACTSIX spares.

OcHoBHas pryrHa IPpobIeMbl pacKpbiBaeTcs B cTpokax 15—17. XoTs 06beKTHI,
o0beuHEeHHbIE ¢ TOMOIIBIO METO/A +, OBbLIN DK3eMILIApaMu Parts, 00bEKT, BO3-
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BpaHleHHbeI METO/IOM +, CTaJI 9K3eMIIIAPOM Array, a Array He TOHUMaeT COO6H.[€-
HUA spares.

# Parts Hacnepgyet '+' u3 Array, No3TOMy Bbl MOxXeTe
# cobpaTb ABa obvekTa Parts BmecTe.
combo_parts =

(mountain_bike.parts + road_bike.parts)

# '+' KOHeYHo Xe obbeauHseT Parts
combo_parts.size # -> 7

1
2
3
4
5
6
7
8
9 # HO 06beKkT, BO3Bpawaemsin '+,
10 # He nMoHMMaeT coobuweHua 'spares’
11 combo_parts.spares

12 # -> NoMethodError: meTton 'spares’

13 # ona #<Array:...> He onpegeneH

14

15 mountain_bike.parts.class # -> Parts

16 road_bike.parts.class # -> Parts

17 combo_parts.class # -> Array !!!

[IGJIO B TOM, 4TO B Ar‘r‘ay NMeETCA MHOJKECTBO METOZ0B, BO3BPalllalONINX HOBbIE
9K3EMILTAPEI KJIacca Array, HO He HOBBIe 9K3eMILTAPEI BalllnX MoAKIaccoB. Kacce
Parts HO-NIPeKHEMY BBOAUT BaC B 3a0/1y7KAEHUE, II0JIy4aETCsl, Bbl IPOCTO MOAMEHM-
Ju oy npobaemy apyroii. Pamee BB paccTpanBasiCh, OOHAPYKUB OTCYTCTBUE
B KJIacce Parts peasmsanny METO/Ia size, a Tenepb MOKeTe yAUBUTHCS, 0OHAPYKIB,
uTo 00beMHEHNE ABYX Parts-00bEKTOB BO3BpAllAeT Pe3yJ/IbTaT, KOTOPOMY HEIo-
HSATHO COODOIIEHNE Spares.

Bbl yoke Buziesin Tpu pasimumble peaausanyn Kiacca Parts. Ilepsas pearmposana
TOJIBKO Ha COOOILEHUS spares U parts M CBOMM IOBeJeHUeM He ObLia M0X0sKa Ha
MACCHB, OHa IIPOCTO COAEpsKala MACCUB JAaHHBIX. Bo BTOPyO peaamsanmio Kiacca
Parts B KauecTBe HEGOJIBIIOTO YCOBEPIIEHCTBOBAaHU OB J00aBIeH METOJ size,
BO3BpallAOIIUil pa3Mep ero BHyTpeHHero Maccuba. Camasi Moc/ie/IHsIsI BEpCUsl pea-
JIM3ALNN KJIacca Parts cTaa IIOIKIaccoM Array, B Pe3yJIbTaTe 9eT0 B Hell ITOSBIIOCH
MOJTHOIIEHHOE MOBEICHHE, TIPUCYIIEE MACCHBY, HO, KaK MOKA3aJl TPUBEICHHbIN paree
IpUMeEP, SK3eMILIAP Parts MO-IIPEKHEMY JEMOHCTPUPYET HEOKUAHHBIE CTOPOHDI
CBOETO MOBEIEHNL.

CTanoBUTCSA SICHO, YTO MIEANBHOTO PENICHUS He CYNIECTBYET, MOITOMY HacTasla
1opa NpUHATH TPYyAHOE pelenue. I1ycTh MecxoaHas peaausains He B COCTOSHIK
pearupoBarh Ha coobLIeHKe size, HO OHa CIIOCOOHA IPOABUTH cebsl JOCTATOYHO
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XOPOUIO, IIPX 3TOM MOKHO CMUPUTBHCA C OTCYTCTBUEM Y HEe IMOBEJeHUS, IPUCYIIETO
MaccuBaM, 1 BEPHYThCS K ee UCTI0Jb30Banuio. Ecii HyskHa peaxiius Ha size (U TOJIb-
KO Ha size), BO3BMOIKHO, Jiy4ilie J0OaBUTb TOJBKO 3TOT OJMH METOJ U JI0BOJbCTBO-
BaThCS MPEATOKEHHBIM BTOPBIM BapMaHTOM peanu3aiinu. Ecau ske BB MOXKeTe
CMUPUTBLCA € BO3MOMKHOCTHIO BOSHUKHOBEHUS JOCAHBIX OIINOOK 1au aOCOMIOTHO
TOYHO 3HAETE, YTO HUKOT/IA HE CTOJIKHETECh C HUMU, TO, BO3MOKHO, €CTb CMBICJI C/Ie-
JIaTh peajn3alnio MOAKJIACCOM Array U 3aKPbITb BOIIPOC.

Ciienyioliiee peleHyie HAXOAUTCS Tle-TO TOCEPeINHE MEK/TY CJI0KHOCTBIO U TTPAK-
tnyHocThio. Kitace Parts, oKasaHHbBIN HMZKe, IlepeHalpasJisieT coollieHus size
u each cBoeMy MaccuBY @parts U BKJIHOUYAaeT Enumerable JIJis MOJyYeHUsST OOIINX
MeTOI0B 00X0/1a 9JIEMEHTOB MaCCHUBa M OCYIIECTBJICHHUS TIOMCKa B HeM. DTa BEPCHsT
Parts He o0Jagaer MOJHOIIEHHBIM TTOBEJEHUEM, IIPUCYIINM 9K3eMILIsApaM Kjacca
Array, HO OHa TI0 KpaliHeil Mepe BBITIOTHSIET BCE 3asBJICHHBIE JIEMCTBUSI.

1 require 'forwardable’

2 class Parts

3 extend Forwardable

4 def_delegators :@parts, :size, :each
5 include Enumerable

6

7 def initialize(parts)

8 @parts = parts

9 end

10

11 def spares

12 select {|part| part.needs_spare}
13 end

14 end

OTmpaBKka COOBIEHNUS + IKIEMILTSIPY 9M020 Kacca Parts MPUBOAUT K BbIaUe
WCKJTIOUEHHUST, CBSI3aHHOTO € OTCYTCTBUEM MeTo/ia — NoMethodError. Ho mockosbKy
Terepb Parts pearupyer Ha size, each 1 Ha BCe, YTO CBA3aHO C II€PEUYNCIECHUAMMI
(Enumerable), a rak:ke Hen3MeHHO BbIJaeT UCKJIIOYEHUs, KOT/a 9TOT 00bEKT OIIK-
GOYHO PUHUMAIOT 32 HACTOSIINI MaCCHB, C TIPUMEHEHUEM 9TOTO KOJIa MOKHO CO-
rJIacUThes. B careytoneM mpuMepe MoKasaHo, 4To Ternepb Ha COOOIIeHNe size MOTyT

pearnupoBarth U spares, U parts.

1 mountain_bike =
2 Bicycle.new(
3 size: 'L',
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parts: Parts.new([chain,
mountain_tire,
front_shock,
rear_shock]))

O 00 N o U1 b

mountain_bike.spares.size # -> 3
10 mountain_bike.parts.size # -> 4

I/ITaK, B BallleM PACIOPAXKEHUN OIIATH MMOABUJINCH pa6OTOCHOCO6HbIe Bepcumn

KJaccoB Bicycle, Parts u Part. HacTtasno Bpemst 1epeocMbICAUTb KOHCTPYKIIUIO.

U3rotosneHue
Parts-o0beKkToB

[TocMoTpuTe Ha CTPOKK 4—7 TPEABIAYIIEr0 MpUMepa. Part-00beKThbl, XPaHAIHECs
B TIePEMEHHBIX chain, mountain_tire u T. /I, GBUIN CO3/AHBI HACTOIHKO AABHO, YTO
BBI O HUX MOTJIH yKe 3a0bITh. [TogymaiiTe 06 OCHOBE TeX 3HAHUIT, KOTOPBIE TIPE]I-
CTaBJICHBI STUMHU YETHIPHMsI CTPOKAMU: T/IC-TO B BAIllEeM MTPUIOKEHUN HEKHH 00BEKT
JIOJIKEH 3HATh, KaK CO3/aBaTh 9TH Part-00beKThl. A B CTPOKax 4—7 UMEHHO 9mo
MECTO JIOJIKHO OBITh B KYPCe, 4TO MIMEHHO 3TH YEThIPE KOHKPETHBIX 0ObEKTA UCIIOJIb-
3YIOTCS B TOPHBIX BEJIOCUIIE/AX.

Taxkoii 60161110} 06bEM 3HAHMIT MOKET BECbMa JIEFKO PACIIPOCTPAHUTHCS 110 BCe-
MY MIPUIIOKEHIIO, YTO KPaiiHe HesKeMaTebHO, 1a U B TOM HET HUKAKOH HeoOXou-
moctu. HeeMoTpst Ha 00uIIHE PasinuHBIX OTICABHBIX YacTel, TIOAXOSAINX KOMOH-
HaI[Wii 9TUX YacTeil He TaK YK U MHOTO. Bee MOTIo Gbl CyIIeCTBEHHO YIIPOCTUTHCS,
ecau ObI MOKHO OBLJIO JaTh OMUCAHNE PA3JIUYHBIM BEJOCHUIIEaM, KOTOPBIE 3aTeM
HCIIOJIb30BATh /IS U3TOTOBJIEHUSI HEKUM MAarHYeCKUM 00Pa3oM HaJ[JIeKaliux Parts-
06BEKTOB J1JIsT JII0O0I PA3HOBUIHOCTH BEJIOCHTIEA.

Jlatb omcanye KOMOMHATIMSIM COCTABHBIX YacTel 1I060T0 KOHKPETHOTO BETOCH-
esia CoBCceM HeTpy/IHO. B 1mokazannoM HuKe MpuMepe KoJia 3To e1aeTcs ¢ TOMOIIbIO
[POCTOTO JIByMEPHOTO MACCUBA, B KOTOPOM KasK/[asi CTPOKA COCTOUT U3 TPEX CTOJIOTIOB.
B niepBom cojepskuTcst HazBanue coctaBuol yactu ('chain', 'tire_size' u T. 11.),
BO BTOPOM JlaeTcs ee onucanue ('18-speed', '23' U T. 11.), B TpeTheM (HeoOs13aTENb-
HOM) coziepkuTest OyJieBO 3HaYeHHUe, YKas3biBatolee MOTPeOHOCTD JAHHOTO KOMIIO-
HEHTA B 3aMYacTsIX. 3HAYEHHUE [T TPETHETO CTOJIONA UMEETCsT TOJBKO JIJISI TIEpe/IHe-
ro amopTusatopa 'front_shock' B cTpoke 9; 4TO ke Kacaercs [Pyrux COCTaBHBIX
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‘IaCTeﬁ, TO Jy4dli€e C4YnuTaThb, 4YTO /IJIXA HUX T10 YMOJIYaHNIO UCITIOJIb3YETCA 3HaUYCHUE

true, IOCKOJIBKY OHM HYJKJQIOTCS B 3aII9aCTsIX.

1 road_config =

2 [['chain', 'l1l@-speed'],

3 ["tire_size', '23'],

4 ["tape_color', 'red']]

5

6 mountain_config =

7 [['chain', 'l1l@-speed'],

8 ["tire_size', '2.1'],

9 [*front_shock', 'Manitou’', false],
10 ["rear_shock', 'Fox']]

B otsmume ot xelra, 3TOT NPOCTON ABYMEPHBIM MAaCcCUB He JaeT HUKAKOU
cTpykTypHoil mHopMmaiuu. Ho vt camu pasbupaerech B OpraHusaliuu aTou
CTPYKTYPBI U MOJKETE €€ 3aI[POrPaMMUPOBATh B HOBOM 00BEKTE, CO3al01IeM Parts-
00BEKTBI.

Co3paHue moayns
PartsFactory

Kax yske yrmoMuHaIoch B riase 3, 00beKT, CO3AIONIHIT APYTUE OOBEKTDI, HA3bIBAETCS
(habpukoii. BoaMoKHO, B Ty Balllero ombITa paboThl ¢ IPYTUMU SI3BIKAMHU IPO-
IPAMMUIPOBAHUS ITO CJIOBO BBI3BIBAET Y BAC HACTOPOXKEHHOCTD, HO TAHHBIN CayYail
MOMOJKET BOCCTAaHOBUTH ero penyTtaiuio. CiioBo «pabpuxas (factory) He ciyxur
NPU3HAKOM Yero-TO TPYIHOIIOHUMAEMOTO, UJIN MCKYCCTBEHHOTO, NN CJIUITKOM
CJIOJKHOTO, 9TO CJIOBO PazpaboTUnKK 0OBEKTHO-OPUEHTHPOBAHHDBIX MTPUIOKEHHIT
YIOTPEOIISAIOT 7S KPATKOTO 0603HAYEH ST CYTH 0OBEKTa, CO3/AIOINIETO APYTHE 00D-
exTbl. B Ruby habpuku ve oTimyaiorest 0co60i CI0KHOCTBIO U HET CMBbIC/Ia U36eraTh
WX TPUMEHEHUST. B mprBoIMMOM HIZKE TIPUMEpE KOl ITOKAa3bIBAETCST HOBBI MOJLY JTb
PartsFactory. B ero 3ajauy BXOJAT TIOJyYeHNE MACCHBA, TIOJIOOHOTO paHee YIOMsi-
HYTOMY, 1 U3TOTOBJICHUE Parts-o0bekTa. [0y THO OH TaksKe MOKET co3/aBarh Part-
00BEKTBI, HO 9TO IEHICTBIE SIBJISIETCST 3aKPBITHIM. ETO OTKPBITAast 00513aHHOCTD — CO3-
JaHue Parts-o0beKTa.

[TepBast Bepcust PartsFactory mojrydaeTt Tpu apryMeHTa: config, a TakKe UMeHa
KJIACCOB, UCTIOJb3YEMBIX /175l Part-00heKTOB 1 Parts-06bekToB. B cTtpoke 6 cosma-
€TCs1 HOBBII 9K3eMILISIP Parts-00beKTa, MHUITMATM3UPYEMbIA MaCCUBOM, COCTOSIIIIAM
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U3 Part-00bEKTOB U CO3/IaBAEMBIM Ha OCHOBE MHMOPMAIIUH, KOTOPast HAXOIUTCST
B apryMeHre config.

1 module PartsFactory

2 def self.build(config,

3 part_class = Part,
4 parts_class = Parts)
5

6 parts_class.new(

7 config.collect {|part_config|

8 part_class.new(

9 name: part_config[@],

10 description: part_config[1],

11 needs_spare: part_config.fetch(2, true))})
12 end

13 end

Crpykrypa MaccuBa config aToil (habpuke usBectna. B ctpokax 9—11 dabpuxa
OJKHJIAeT, 4TO name OyJeT B epBoM cToJOIE, description — Bo BTOpPoM, a needs_
spare — B TPETbEM.

ITpucyrcrBue B habpuke 3HaHWI O CTPYKTYype config BireueT 3a cobOl jiBa 1mo-
caeficTBUA. Bo-mepBbIX, config MOKET OBITh BBIPAXkKEH OYEHb CKaTo. [[0CKOJIbKY
PartsFactory IOHSTHA BHYTPEHHSIS CTPYKTypa config, 9TOT apryMeHT MOKeT ObITh
yKa3aH B BHUJie MACCUBA, a He Xellla. Bo-BTOPHIX, COTTACUBIINCH C T€M, YTO config
Gy/IeT MacCHBOM, IIPUJIETCS BCET/la CO3/1aBaTh HOBbIE Parts-00bEKThl TOIBKO C WC-
nosb3oBatreM (hadpukn. CosmaHne HOBOTO Parts-00bEKTa ¢ TIOMOIIBIO HHOTO Me-
xaHu3Ma norpebyer mpoaybaMpoBaTh T€ 3HAHWS, KOTOPbIE 3aIIPOrPAMMHUPOBAHBI
B cTpokax 9—11.

Teneps npu Hanmuuu PartsFactory Bbl MOXKeETE BOCIIOJIb30BATHCS OIIPe/Ie/IeHHbI-
MM BbITIe KOH(DUTYPATTMOHHBIMUA MACCHBaMHU JIJIsE TOTO, 4TOObI 6e3 0c060To TpyIa

CO3/1aTh HOBbII Parts-00beKT

road_parts = PartsFactory.build(road_config)
# -> [#<Part:0x00000101825b70
# @name="chain",
@description="10-speed",
@needs_spare=true>,
#<Part:0x00000101825b20
@name="tire_size",
nT. A.
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10 mountain_parts = PartsFactory.build(mountain_config)
11 # -> [#<Part:0x0000010181ea28
12 # @name="chain",

13 # @description="10-speed",
14 # @needs_spare=true>,

15 # #<Part:0x0000010181e9d8

16 # @name="tire_size",

17 # mT. 4.

PartsFactory B coueTaHWM ¢ HOBBIMU KOH(UTYPAIIMOHHBIMA MAaCCUBAMU U30-
JIUPYET BCe 3HAHUsI, HeOOXOUMbIE JIJIST CO3/IaHUsT HAJ[JIEXKAIero Parts-o0beKTa.
[Tpesk e ata nHbopMmarus 6p1a pazbpocana Mo MPUIOKEHNIO, & TETIEPh COAEPIKUTCST
TOJIBKO B O/THOM 3TOM KJIACCe U B 3TUX JIByX MacCUBaXx.

NMpumeHeHue PartsFactory

[aBaiite mocie cosmannust u 3amycka (habpukn PartsFactory ele pa3 B3TJITHEM Ha
KJacc Part (Ko KOTOPOTo moBTopseTcs Huke). s Hero ucmoJib3yercs BecbMa
mpocToii koa. Kpome Toro, enHcTBEHHAST 601€e Ul MeHee CTOKHas CTPOKa KoJa
(fetch B cTpoke 7) ipogybimpoBana B PartsFactory. Eciu (habpuka PartsFactory
CO3/Ia€T KKl Part-00BEKT, TO KIacCy Part aTOT KOJL He TIOHAI00UTCS. A eCII 9TOT
KO/l U3 KJlacca Part yajauTh, TO B HeM IIOYTH HUYero He OCTaHeTcs, U Torja Bechb
KJIacc Part MOJKHO 3aMEHHTD TIPOCTBIM 0OBEKTOM KJiacca OpenStruct.

1 class Part

2 attr_reader :name, :description, :needs_spare

3

4 def initialize(args)

5 @name = args[:name]

6 @description = args[:description]

7 @needs_spare = args.fetch(:needs_spare, true)
8 end

9 end

Nwmetonumiicst 8 Ruby kmace OpenStruct odenb TTOXOK Ha ysKe BCTPEIABIIHITCS
paHee Kjacc Struct, OH IIPefoCTaBIsAET y[[O6HbH>’1 crocob O6T>6Z[I/IH€HI/IH HECKOJIBKUX
arpu6yTOB B 00beKT. PasHuiia MeKIy 9TUMHU KJIaCCaMU B TOM, UTO Struct mosydaer
aprymMeHTbl MHUIMAIN3AlN B IIO3UIIMOHNPOBAHHOM IIOPsA/IKE, a OpenStruct 1mojry-
YJaeT /I MHAIUAJIN3AIMN Xelll, a 3aTeM U3BJIEKaeT U3 HEro apryMeHThI.
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B ynanenun knacca Part ecTb BITOJTHE OTIPe/IeJIEHHBIN CMBICT: KO YITPOTIAeTCs,
U BaM yrKe MOKeT HUKOT/a He TI0HaZ00MThC HIYEro CJI0KHEe TOTO, UTO eCTh ceifuac.
YV nanus kjiace Part, MOKHO OYZIET yIaIUTh BCE €0 CJIe/Ibl, a 3aTeM U3MEeHUTh Parts-
Factory IO MCIIOJIb30BaHKe OpenStruct A/ co3ianmsd 00bEKTa, UTPAIOIIErO POJIb
Part. B ciemyiomiem npumepe Kozia okasata HoBas Bepcust ¢pabpuku PartFactory,
Ijie co3aHKe JyacTu ObLIO PEOPTaHU30BAHO B COOCTBEHHBIN MeToZ caMoil (habpuKu
(ctpoka 9).

1 require 'ostruct’

2 module PartsFactory
3 def self.build(config, parts_class = Parts)

4 parts_class.new(

5 config.collect {|part_config|
6 create_part(part_config)})
7 end

8

9 def self.create_part(part_config)
10 OpenStruct.new(

11 name: part_config[@],
12 description: part_config[1],
13 needs_spare: part_config.fetch(2, true))
14 end
15 end

Tereps B cTpoke 13 octanioch e[MHCTBEHHOE MECTO B IIPUJIOKEHUH, B KOTOPOM
HCXO/HOE 3HAYeHHe JIIsi needs_spare yCTaHaBJIUBAETCs B true, moaToMy (dabpuka
PartsFactory 0J/IJKHa HECTH €IUHOJUYHYIO OTBETCTBEHHOCTD 3a U3TOTOBJIEHUE
Parts-o0bLEKTOB.

Hogas Bepcust PartsFactory Brosne paborocrnocobna. Kax nmokasano nusxe, ona
BO3BpallaeT Parts-00bEKT, CoAEPKAIIUN MaCCUB OpenStruct-00beKTOB, KaxkK(blil 13
KOTOPBIX UIPAET POJIb Kakoii-mubo yactu (Part).

mountain_parts = PartsFactory.build(mountain_config)

# -> <Parts:0x000001009ad8b8 @parts=

# [#<OpenStruct name="chain",
description="10-speed",
needs_spare=true>,

#<OpenStruct name="tire_size",
description="2.1",
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Bicycle B Buge komno3svuuum

B caepytonem npuMepe Koja JeMOHCTPUPYETCsI, 4TO Terepb Bicycle UCHOIB3yeT
KOMITO3UINIO. B aTOM mpuMepe miokazanb! Bicycle, Parts u PartsFactory, a Takxke
KOH(DUTYPAIIMOHHBIE MACCUBBI JIJIST IOPOKHOTO 1 TOPHOTO BETIOCUTIEOB

Besocurien Bicycle obnadaem (has-a) 06beKTOM COCTaBHBIX YacTeil Parts, Ko-
TOPBIH, B CBOIO 0Yepenb, obiadaem KOJLIEKIell u3 Part-00beKTOB. Parts 1 Part
MOT'YT CYIECTBOBATh B BUJIE KJIACCOB, HO 0OBEKTHI, B KOTOPBIX OHU COJEPIKATCS,
CYMTAIOT UX POJISIMU. Parts sIBJISIETCS KJIACCOM, UTPAIOIIUM Parts-poJib; B HEM pea-
JIU3YeTCst METOJ[ spares. PoJib Part UCTIOJHSETCST KJIAcCOM OpenStruct, B KOTOPOM
peanunsyiorcsd name, description 1 needs_spare.

Cuenyioriue 54 CTPOKU KOZIa MOJHOCTHIO 3aMEHSIIOT 66-CTPOUHY IO HePApPXUIO Ha-

CJIe0BaHmA 13 I'JIaBbl 6.

class Bicycle
attr_reader :size, :parts

1

2

B

4  def initialize(args={})
5 @size = args[:size]
6 @parts = args[:parts]
7 end

8

<)

def spares

10 parts.spares
11 end

12 end

13

14 require 'forwardable’

15 class Parts

16 extend Forwardable

17 def_delegators :@parts, :size, :each
18 include Enumerable

19

20 def initialize(parts)
21 @parts = parts

22 end

23

24 def spares
25 select {|part| part.needs_spare}
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26 end
27 end
28

29 require 'ostruct'
30 module PartsFactory
31 def self.build(config, parts_class = Parts)

32 parts_class.new(

33 config.collect {|part_config|

34 create_part(part_config)})

35 end

36

37 def self.create_part(part_config)
38 OpenStruct.new(

39 name: part_config[@],
40 description: part_config[1],
41 needs_spare: part_config.fetch(2, true))
42 end

43 end

44

45 road_config =

46 [['chain', '10-speed' ],

47 ['tire_size', '23'],
48 ['tape_color', 'red']]

49
50 mountain_config =
51 [['chain’, '10-speed'],

52 ["tire_size’', '2.1'],
53 ['front_shock', 'Manitou', false],
54 ['rear_shock', 'Fox']]

Hosbriit ko paboraer moutu Tax e, Kak U OpeAbIAyIas nepapxus Bicycle.
EnuHCcTBEHHOE OTINYNE 3aKTI0YAETCST B TOM, UTO COODIIEHNE Sspares TEIepbh BMECTO
Xellla BO3BPAIaeT MACCHB MOX0KUX Ha Part 0OBEKTOB, B 4eM MOKHO YOEnnThes,

N3Yy4HB IIOKa3aHHbI€ HUKE CTPOKU 7u15.

1 road_bike =

2 Bicycle.new(

3 size: 'L',

4 parts: PartsFactory.build(road_config))
5

6

road_bike.spares
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7 # -> [#<OpenStruct name="chain", u 1. A.
8

9 mountain_bike =

10 Bicycle.new(

11 size: 'L',
12 parts: PartsFactory.build(mountain_config))
13

14 mountain_bike.spares
15 # -> [#<OpenStruct name="chain", n T. A.

Ternepsb npu HATMIUU HOBOTO KJIACCA CYIIECTBEHHO YIIPOIIAETCsI CO3/IaHNe HOBOM
PA3HOBUIHOCTH BEJIOCUTIE]IA.

Jlobasienue MOALEPAKKH JI€KAUET0 BeJoCHIIesa oTpeboBaio B riiase 6 qobasiie-
Hust HOBbIX 19 crpok koza. Ceituac aTy ke 3aj1auy MOKHO BBIIIOJTHUTD € TIOMOIIHIO
Tpex cTPOK KoHurypanun (CTpoku 2—4)

1 recumbent_config =
[['chain', '9-speed'],
["tire_size', '28'],
[*flag', 'tall and orange']]

2

3

4

5

6 recumbent_bike =
7 Bicycle.new(

8 size: 'L',

9 parts: PartsFactory.build(recumbent_config))
10

11 recumbent_bike.spares

12 # -> [#<OpenStruct

13 # name="chain",

14 # description="9-speed”,

15 # needs_spare=true>,

16 # #<OpenStruct

17 # name="tire_size",

18 # description="28",

19 # needs_spare=true>,

20 # #<OpenStruct

21 # name="flag",

22 # description="tall and orange",
23 # needs_spare=true>]

Kax mokazano B crpokax 11—-23, Teniepb HOBBII BesTOCHTIE] MOSKHO CO3/IaTh Iy TEM
OIIMCAHUS €T0 COCTABHDIX YaCTE.



Bicycle B Buge komnoavummn 233

ATPETALIUA: OCOBbIV BUA, KOMMNO3ULUU

Bawm yke 3HaKOMO TTOHSITHE JIeJIETHPOBAHUS, 9TO KOTJIA OJIUH 0OBEKT MOJIyYaeT cooOIeHe
U TIepENpaBJIsIeT ero ApyroMy obbekTy. [lesernpoBanne co3maeT 3aBUCUMOCTH: TOJIyYa-
oM 06BEKT 0JIKEH PACIIO3HATD COOOIIEHUE 1 3HATD, KY/Ia €0 [ePeCIarh.

KoMIro3uius 3a4acTyro npuMeHseT JeeripoBatie, HO 9TO TIOHSITHE uMeeT HoJiee Iupo-
koe ToskoBanue. Co3aHHbIN B BUE KOMIIO3UIIUK OOBEKT COCTOMT U3 YacTeili, ¢ KOTOPHIMU
OH O’KM/IaeT B3aMMOJIEICTBIS Yepe3 YETKO OTpe/ie/IeHHble HHTEP(hENChI.

KoMmmosuius gaet onucanue otHomennio obnaganus (has-a). B 6iionax ecTb mpuiipasbl,
B YHUBEpCUTETaX UMEIOTCs Kaeapbl, a y BEJIOCUIIEI0B eCTh cocTaBHble yacTu. biioga,
YHUBEPCUTETbI U BEJIOCHIIE/IbI IBJISTIOTCS KOMIIO3UIIMOHHBIME OOBEKTAMM, TIPUIIPABbI, Ka-
deapst u yactu — posisimu. KoMIosuinosHbie 00beKThI 3aBUCAT OT HHTEpdeiica poiu.

[TockosbKy 611014 B3aMMOAEHCTBYIOT € IPUIIPABAMHU C IIOMOIIbI0 HHTEp(eiica, HOBBIM
00beKTaM, JKeNAIUM UIPATh POJIb IPUIIPAB, HY/KHO BCErO JIUIIb Pealn30BaTh 3TOT UH-
tepdeiic. Panee HenzBeCTHbIE IIPUIIPABBI OECIIPEITCTBEHHO M B3aUMO3aMEHAEMO BXOZAT
B cocTaB 01101,

TepMUH «KOMITOZHIHST> MOKET CO3/aTh HEGOJIBIITYIO Iy TAHUILY, HOCKOJIbKY OH IIPUMEHS-
eTcst K JIBYM HECKOJIbKO OTJMYAIONIUMCS APYT OT Apyra nousitusam. [Ipusenentoe panee
ompeziesieHIe OTHOCUTCSI K CAMOMY TITPOKOMY TOJKOBAHUIO ATOTO TepMuHA. B Gosrbiim-
CTBE XK€ CJIy4aeB, KOT/[a BCTPEUACTCS TEPMUH «KOMIIO3UIU», OH O3HAYAET BCETO JIUIITh
oburyio hopmy obaananus (has-a) ogHOro 06beKTa IPYTHM.

B coorBercTBum ¢ hopMabHBIM ONPEeJIeHIEM 3TOT TEPMUH O3HAYAET HEUTO HoJlee KOH-
KPETHOE: OH II0Ka3bIBAET OTHOIIEHUE 00JIalaHust, TJIe COAEPIKAIIMIACS OOBEKT JIUIIEH Cy-
IIECTBOBAHUSI, HE3aBHCHMOTO OT COJEPIKAIIEro ero 00beKTa. Y UUThIBast 3TO HoJee YeTKO
BbIPaKEHHOE Olpe/iesieHne, Bbl IOHUMAaeTe, YTO CyTh TEPMUHA 3aKJII0YACTCS HEe TOJIbKO
B TOM, 4TO GJIIO/10 UMEET IIPUITPABBI, HO 1 B TOM, YTO [IPU IIPUTOTOBJIEHUHU GJII0/IA PACXO/LY -
IOTCSI Y IPUITPABLL

O6paszoBaBIIKiics B ONPeIeeHn TPOGEJI 3aM0IHAETCS TEPMUHOM <«arperarust>. [loHstue
arperaiyu paKkTUYeCKU COBIA/IAET C OHATHEM KOMIIO3UINH, 32 UCKJIIOYEHUEM TOTO, YTO
cozepsKauiicss 00beKT NMeET CBOe COOCTBEHHOE HE3aBUCUMOE CYLIIeCTBOBaHUE, Y HUBED-
CUTETBI COCTOST U3 Kadhe/ip, 32 KOTOPBIMU 3aKPEILICHBI ITperoaBaresi. Eciu Baiie npu-
JIOKEHME YIIPaBJigeT MHOKECTBOM YHUBEPCUTETOB M €My U3BECTHDBI THICSYHM [1pero/jaBare-
Jie, TO BIIOJTHE PasyMHO OXKHU/IaTh, YTO IasKe TPU JIMKBUAUK Kadeapbl (Harpumep, n3-3a
3aKPBITHUS YHUBEPCUTETA) MIPeroiaBaTe/in HUKYy/1a He IeHyTCS.

Ornomenne «ynuBepcuter — kadenpa» — HpuMep KOMIO3UIUK (B €€ CTPOrOM MOHNMa-
HUW), a OTHOIIIeHNe «Kadepa — MperojiaBaTeib> — IpuMep arperaiui. JINKBuanus ka-
eapbl He TIPUBOUT K JIMKBUIALMK [IPEIIOABATEel, OHU CYIIECTBYIOT caMu 110 cebe.

Takas pasHunita Mexay KOMHOSHHHCfI n arperaulxleﬁ MOJKET HE OKa3aThb CYNIECTBEHHOTO
BJ/IMAHWA Ha Balll KOJ. Ho Telepb, Kor/la BaM 3HAKOMbI oba aTHIX TE€pMUHA, ITIOHATUE KOM-
O3 MOKHO IPUMEHATD /I CCbIJIKK Ha obe PasHOBUIHOCTHU OTHOIIIEHWH U YTOUHATDH
HX UCTUHHYIO CyTh TOJIBKO 110 Mepe HeO6XO]II/IMOCTI/I.
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BbiOOp MmeXxay HacneaoBaHUEM
M KOMNO3uumnen

Crietyer MOMHUTB, 4TO KJIACCHYECKOE HACTEIOBAHNUE SIBISIETCST MEXHOL0ZUEL CO30a-
Hus ynopsadouennoi cmpyxmypst kooa. [osenerne pasbpocaHo mo 06bEKTaM, a ITH
06BEKTBI OPraHM30BAHBI B OTHOIIEHUsT MEK/LY KJIACCAMU, MIPEACTaBISIONIEe coboii
ABTOMATHYECKYIO TIEPECHIIKY COOOIIEH I, BHI3BIBAIONIMX HA/JIEKAIIlee TOBE/ICHHE.
Bee 910 HYJKHO MPEACTABAATH CIEAYIONMM 06Pa3OM: U3/EPIKKN Ha YIOPs/IOUeHne
00BEKTOB B MEPAPXUIO OKYIAIOTCST GECIIIIATHON TIEPECBHLIKON COOOIIEHMI.

KoMmosuiiust siBiisteTcst aJIbTEPHATHBOM, MEHSIONIEN MECTAMU U3JIEPKKU U BbI-
rofibl. B KOMITO3UITN OTHOIIEHUST MEKY O0beKTaMI He 0hOPMIISIOTCST CO3MAHIEM
TPOTPAMMHOTO KOZIa B KITACCOBOH MEPAPXUU, BMECTO TOTO OOBEKTHI CYMIECTBYIOT
camu 110 cebe, B Pe3yIbTaTe YeT0 OHHU MOJIKHBI TOUHO 3HATH 0OCTAHOBKY ¥ ITEPECHITATD
coobtrenust ipyT Apyry. KoMmosuIis mo3sosisieT 00bekTaM 061a1aTh CTPYKTYPHOI
HE3aBUCHMOCTDIO, HO 32 CUET U3/IEPIKEK Ha SBHYIO TIEPECHIIKY COOOIEHNT].

V3y4uB iprMepbl HACIEIOBAHNS U COCTaBJICHSI KOMITO3UITH, MOKHO 0O/IyMaTh,
KOT/Ia IMEHHO UX CJIE/[yeT MPUMEHATh. 371eCh JeHCTBYeT 0b1Iiee PaBUJIO: CTOJKHY-
BIIKCh C TIPOOJIEMOH, KOTOPYIO MOSKHO PEIIUTD € TOMOIIBIO COCTABJICHYISI KOMITO3UIIUH,
HYKHO OT/IaTh TPUOPUTET TPUMEHEHUIO KOMITO3UIIUK. ECJIi 4eTKo onpenenTh Ha-
cJieJIOBaHUE B KAUeCTBE HAMJIYYIIErO PelieHns HeBO3MOXKHO, UCTIOJb3YiTe KOMITO-
3UIUI0. B KOMITIO3UIMY HAMHOTO MEHbBIIE BCTPOEHHBIX 3aBUCUMOCTEN, YeM B HaCJIe-
JIOBAHUH, M 3a4aCTYI0 UMEHHO OHA — HAWJTYUIIUI BAPUAHT.

HacseoBanme s675emcsi CaMbIM TTOAXOISIIIAM PETeHIeM, KOT/IA €T0 NCTTOTb30-
BaHwe CyJIuT GOJIBIITIE BBITO/BI IIPU HIU3KOW CTENeHU prcKa. B 1aHHOM pasjesie mpo-
BeIEHO CPABHUTENHHOE UCCIEOBAHNE N3IEPKEK U BHITOM OT TIPUMEHEHNST HACTE0-
BaHMsI ¥ KOMITO3UIIMU U TIPE/JIOKEHBbI PEKOMEHIAIINH 110 BHIOOPY GoJiee BBITOAHOM
CHCTEMBI OTHOTIEHHI.

NMpuemMmnemMocTb HacnenoBaHUA

,/IJIH B3BEHIECHHOTO BbI60pa B IIOJIb3Y HACJE€AOBAHUA Tpe6yeTc>1 YEeTKOE IIOHNMaHne
M3/IECPKEK 1 BBITO/[ €TO IPMMEHCHWA.

Bbirogbl CNONb30BaHNS HacnenoBaHUs

B riraBe 2 Gb1u 03ByUYEHBI YETHIPE TIEJTH [TPOIIECCA TIPOTPAMMUPOBAHUSE: KOJI IOJIKEH
OBbITH TIOHATHBIM, 11€J1eCO0OPA3HBIM, TPUTOAHBIM /17 TOBTOPHOTO UCTIOJIb30BAHUS
1 06pasiosbiM. [Ipy MpaBUILHOM PUMEHEHUN HACEA0BAHNS MOYKHO TPEYCIIETh
B JIOCTHIKEHUN BTOPOH, TPEThel 1 YeTBEPTOH TIeJIei.
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Metobl, ompesiesieHne KOTOPhIX HAXOAUTCS OJIMAKE K BBICIIEH TOUKE uepapXun
HaCJe0BAHNS, UMEIOT TTIOBCEMECTHOE BJIMSHUE, TTOCKOJIbKY BEPITUHA MEPAPXUN
NeliCTBYET KaK YPOBEHb, MHOTOKPATHO YBETMUUBAIONIII UX BiusHMe. V3aMenenus,
BHOCHUMBIE B 3TH METO/IBI, PACTIPOCTPAHSIOTCS BHU3 TI0 JiepeBy HacaenoBanus. [1oato-
MY TPaMOTHO CMOJICJTPOBAHHBIC MEPAPXUU OTINYAIOTCS UeAeCO00PA3HOCIbIO, CC-
pbe3HbIe UBMEHEHUS B TOBEJACHUU MOTYT JOCTUTATHCS 32 CUET HE3HAYUTEIbHBIX
U3MEHEeHUIl B KOJIE.

Wcrionbayiite pe3yabTaThl HACTEIOBAHUS B KOJIE€, KOTOPBI MOKET OBITH OMUCAH
KaK OMKPbIMbLii-3aKPbiMmblil: MePAPXUU OTKPBITHI JIJIsT PACIIIMPEHUS, HO OCTAIOTCS 3a-
KPBITHIMU JIJIst u3MeHeH i, [loGaBieHre HOBOTO TIOIKTacca K CyIeCTBYoIei nepap-
XUU TpebyeT 0TKA3aThCs OT BHECEHUST U3MEHEHWIT B CYTIECTBYIOMUN Ko, Mepapxuu
TaKUM 00Pa3OM NPuUz00HbL 0N NOBMOPHOZO UCTOALIOBAHUSL, TTOTOMY UTO TIO3BOJISTIOT
JIETKO ¥ TPOCTO CO3/IABATh HOBBIE ITOJIKIIACCHI JIJIsT 4/IATITAIIU TPUIIOKEHHUS ITOJ] HOBbIE
BapUaHTHI.

[TpaBusIbHO BBICTPOEHHAS MEPAPXUSI JIETKO TIOAAETCS paciurupenio. Mepapxus
SIBJISIETCST BOTLIOTIEHIEM a0CTPAKIIUU, U KasKIblil HOBBIH MOKJIACC MOAKII0UAET
HOBbIe KOHKpeTHOCTH. CyTIeCcTBYIONIElN CXeMBI TPUAEPKIBATHCS TOBOJIBHO TIPOCTO,
MO9TOMY OHA MOJKET CTAaTh BIIOJHE ECTECTBEHHBIM BBIGOPOM JIFOOOTO TIPOTPAMMUCTA,
KOTOPOMY BMEHSIETCST B 0053aHHOCTD CO3/IaHUE HOBBIX TOIKIacCOB. Clre/[0BaTesIbHO,
Hepapxuu MOTYT ObITh 06PA3U06bIMIL, TIO CBOEH TIPUPOJIE OHU CaMU Ke ¥ TIPEIOCTaB-
JISTIOT PYKOBOJICTBO TI0 HAITMCAHUIO KOZIA [T UX PACIINPEHUSI.

Yr00BI 0OCO3HATH IEHHOCTh OPTaHU3AINU KOJA ¢ TPUMEHEHNEM HaCJIe/[0BAHMS,
JOCTATOYHO OOPATUTHCS K MCTOKAM CAMUX OOBEKTHO-OPUEHTUPOBAHHBIX SI3BIKOB.
OT/INYHBIM TPUMEPOM MOJKET TIOCIYKUTH nMerotuiics B Ruby kirace Numeric. Kirac-
cbl Integer u Float cMO/ENMPOBAHbI B BU/IE€ MOJKIACCOB Numeric, oOpasyiorieecst
TIPU 3TOM OTHOTIIEHUE MOKHO Ha3BaTh TEPMUHOM «s6asemcs» (is-a). llemvie uncma
(integers) u ynciia ¢ masaoleii Toukoii (floats) 1o cBoeil cyTu ABASIOTCS YUCIAMU.
ITpenocraBieHe STUM IBYM KJIACCAM BO3MOKHOCTH UCTIOIb30BAHUS O0IIel abcTpak-
1K — HanboJree BHITOAHBIN CII0c06 OpraHu3aIuy KoJIa.

NU3pepXXKn npuMmeHeHns HacneaoBaHUs

Omnacenusi, Kacalolyecs MCII0Jb30BaHKsl HACJAE0BAHN, CIeAYIONINe; BO-TIEPBbIX,
9TO CTpax OMIMOUTHCS ¢ BLIOOPOM HAC/IeJOBAHUS [1Isl PeIeHKs IIPOOJIEMbI, KOTOPYIO
HEBO3MOKHO PEIIUTD C IIOMOMLIBIO 9TOM TexHooruu. Eciu gomyctuTh nogobmyio
ormbKy, TO HeM30eKHO HACTYITUT MOMEHT, KOT/ia TOTpeOyeTcst T0O6aBUTh TIOBEIEHIE,
HO OKa’KeTCs, YTO C/IeIaTh 9TO He TaK-TO IPocTo. M3-3a Bpi6Opa HenpaBUIbHON MO-
JEeJIN HOBOE IIOBEJICHUE HE BIINIIETCA B HEE, 1 BaM IIPUAETCA I[y6JII/IpOB3TI) KO nJjin
3aHUMATHCS €T0 PecTPyKTypu3aineil. Bo-BTOPBIX, /axke TPU HATUUUH BECOMBIX
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aprYMEHTOB B MOJIb3Y PEIIEHUs TIPOGIEMBI ¢ TIOMOIIBIO HACTEOBAHUS BBl MOKETE
CO3/IaTh KOJI, KOTOPBIi GY/IET IPUMEHSITHCS IPYTUMHU B COBEPIICHHO HEOKMIAHHBIX
IS Bac 1eJIsIX. Y MPOrPaMMECTOB MOKET TIOSBUTHCS KEJTaHUEe BOCIIOTb30BATHCS
CO3[JAHHBIM BAMU TTIOBE/IEHIEM, HO OHU MOTYT HE CIIPABUTbHCS C 3aBUCUMOCTSIMH, BOC-
TPeOOBAHHBIMU HACIIEIOBAHNEM.

B npensiymem paszeste, Tie pacCMaTPUBATIICH BBITO/IBI MICTTOJIb30BAHIST HACTIE-
MOBAHW, BIIOJTHE 060CHOBAHHO YTBEPIKIANOCH, UTO HACJTEAOBAHNE MTPUMEHIMO
TOJILKO K IPAMOTHO CMOIETUPOBAHHON vepapxu. [[enecoobpasiocmo, npuzodnocmo
02151 NOBMOPHOZO UCNOABIVBAHUS VI 06PASUOBOCIIH CYJIISAT CYIIECTBEHHBIE BBITO/IBI,
npejiocTaBisieMble HacIeoBaneM. Ho ecsin mprMeHNTD HaC/Ie[oBaHue K PENIEHUTO
COBEPIIEHHO HEMOXOSIIEH /75T 9TOTO MTPOOJIEMBI, TO BBl CTOJKHETECH C COMYTCTRY-
IONIUM YIEepOOM.

O6paTHOI CTOPOHOH Ueseco06pasHOCMUL SIBISIOTCS CTUTITKOM GOJIBINE U3/IEPIK-
KU TP BHECEHWW N3MEHEHWH GIIMKe K BEPIINHE HEBEPHO CMOJIETNPOBAHHON repap-
xun. B takom cayuae ot achhekT, KOTOPHIiT H0IKEH OBLIT TIOMOYB IOCTHKEHHIIO TIEJTH,
cTaHeT JeHCTBOBATH B 0GPATHOM HATIPABJICHUH, U HEOOJIBIITIE N3MEHEHUS TPUBE/YT
K Pa3pyIIeHnIo BCell KOHCTPYKIIHH.

O6patHoii cTOPOHON npuzodHocmu 01s NOBMOPHO20 UCNOLLI0BANHUS. ABIACTCS
HEBO3MOKHOCTD JI06aBJICHUS MTOBEJICHIS B TOM CJIydae, KOT/la HOBBIE KJIACCHI MPEJI-
CTaBJIAIOT co60ii moMech TUIOB. Mepapxus Bicycle B riase 6 morepnena (huacko,
KOT/Ia BO3HUKJIA HEOOXOMMOCTD B UCTIOJIb30BAHUN JIEKAYETO TOPHOTO BEJTOCHIIE/A.
B aroit nepapxun yske mMeMch MOIKIACCHI 7151 TOpHOTO (MountainBike) u neskave-
ro (RecumbentBike) BeJOCHTIEIOB, HO OOBEIMHIUTE CBONCTBA HTUX JIBYX KJIACCOB
B OIHOM OOBEKTE TIPU TEKYIIEM COCTOSIHUY MepapXuu He yaaiock. [loBTopHo Boc-
MOJIb30BATHCS CYIIECTBYIONMM TIOBeieHneM (Ge3 U3MEHEHVsI ATOH repapxuu ObLIO
HEBO3MOJKHO.

OO6paTHOii CTOPOHOHN 00pA3L080CMU ABJSIETCS XA0C, BOSHUKAIOLIMI IPH 110~
IBITKE TPOTPAMMUCTA-HOBUYKA PACITUPUTH HEBEPHO CMOIETUPOBAHHYIO HEPAPXUIO.
Taxue HeOCTATOYHO TTPOPAGOTAHHbBIE UEPAPXUN HE JOJKHBI PACIIUPATLCS, OHU
TpeGyIoT peopraHusanuu, Ho y HOBUYKOB Ha 3TO He XBaTaeT MactepcTBa. OHY BbI-
HY’KICHBI TyOIMPOBATH CYIIECTBYIONHI KOJI MJIH T06ABJIATH 3aBUCUMOCTH OT IMEH
KJIACCOB, HO U TO ¥ JIPYTOE TOJBKO YCYTyOIISeT CyMecTBYoIue mpobaeMbl TIPoeK-
TUPOBAHUS.

Taxum 06pasoM, JIJIst HACTe0BAHUS OTBET HA BOMPOC «UTO MOTYUUTCS, eCoTn
st omubych?» 0cobeHHO BaskeH. [1o ompesesieHIo HacIe0BaHue He 0OX0aANTCsT 6e3
ryboKo BHeAPEHHOTO Habopa 3aBucuMocTeil. T1oKIacChl 3aBUCAT OT METOJIOB,
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ompeeseHie KOTOPBIX HAXOUTCA B X POJAUTEIbCKUX KJlaccaX, ¢ OT aBToMaTHyde-
CKOTI MePEChIIKI COOOIIEHUH, OCYTIECTRBISEMOH B aIPEC HTUX POJUTETHCKUX KITACCOB.
B sTOM M Besmuaiiinas cria HacIe[0BaHNUs, ¥ €T0 caMoe C1aboe MeCTO; MOIKIACCHI
B CHJIY CBOEH KOHCTPYKIIMU HEM3MEHHO UMEIOT IPUBA3KY K KJlaccaM, KOTOPbIE CTOST
BbIIIIE HUX B HE€PAPXUU. ITU BCTPOCHHbBIE 3aBUCUMOCTH yCUIUBAIOT d(PDEKTHI OT 13-
MEHEHUH, KOTOPBIM TIOJIBEPTAIOTCS POAUTENbCKIE Kiaacchl. [IlupokomacintabHbie
M3MEHEHMS B IOBEACHNUN MOXKHO HOJIYYHUTD € TTOMOIIBIO HE3HAUYNTE/IbHBIX UI3MEHEHU
B Ko/JI€.

W Hakowert, mpu olleHKe 11e1eco00pasHOCTH NCTIONb30BAHSI HACTEIOBAHUS HY K-
HO y4eCTb TIPEAMOTIOKEHNs, KTO OyeT paborarh ¢ Bammm KojaoM. Ecau koj cosma-
ercst JIst CITysKeGHOTO MOIb30BAaHMsT B TOH 06JIACTH, ¢ KOTOPO BBI TECHO CBSI3AHBI,
BBl MOJKETE JIOCTATOYHO TOYHO TIPEICKA3aTh Oy/AyIiee U ObITh YBEPEHHBIMI, YTO JIJIsT
pelraeMbpIX BaMM 3aj1a4 IPOCKTUPOBAHUS HACJAe0BaHUE CTAHET 9KOHOMUYECKU
omnpasaaHHbIM perenneM. Ec Ko/ cozmaetcst auist GoJiee MMpPOKOro Kpyra moJIb30-
BareJieit, Balm criocoOOHOCTH MPEABUICTD UX TTIOTPEOGHOCTH HEM3OEKHO CHIKAIOTCS,
a BMECTe ¢ HUMH 1 BOCTPeHOBAHHOCTD HACJIEIOBAHMS B KAUECTBE YacTH HHTepdeiica.

JIyure oboliTrch 6e3 HATMCAHYS CPEIbl, TPEGYIOTIEH OT T0JIb30BaTe el BAIIero
KO/Ia CO3/1aBaTh /ISl TOJYYeHUS 3a/[aHHOT0 BaMU TIOBE/IEHUS TIO/IKJIACCHl BaIINX
06bekTOB. OOBEKTHI MX COOCTBEHHBIX MPUIOKEHUN Y3KE MOTYT OBITh BBICTPOEHDI
B MEPAPXUIO, UTO TIOMEIIAeT OPraHU3aIMU HACJAeI0BAHMS OT Balllell Cpe/ibl.

NMpuemMmnemMocTb KOMNO3NLUN

KOMHOSI/IHI/IOHHI)IQ 00BEKTBI UMEIOT JIBa OCHOBHBIX OTJIMYMA OT O6'I)eKTOB, TTOCTPO-
CHHBIX C IIOMOIIbIO HaCJIe/I0OBaHMA. Onu He 3aBUCST OT CTPYKTYPbI U€papXnn KJIaCCOB
" mepecblIaroT CBON cOOCTBEHHBIE COO6HI€'HI/I$I. ITUMU pasmunsaIMmn O6yC]IOBJII/IBa-
€TCA U COBEPHICHHO UHOM TrepeyeHb U3/1EPIKEK U BbITO/L.

Bbirogbl CNOJIb30BaHNSA KOMNO3NLUU

[Ipn ncnop30BaHNY KOMITO3UIINHN BIIOJHE €CTECTBEHHO CTPEMUTHCS CO3/1aBaTh
MHOKECTBO HEOOIBITNX 0OBEKTOB € TIPOCTHIMHU ¥ MOHSATHBIMU 0OSI3aHHOCTSIMH, /10~
CTYTI K KOTOPBIM MOKET OCYIIECTBJASTHCS Yepes UeTKO onpeieIeHHbIe WHTepdeiich.
I'paMoTHO cocraBiieHHbIE 0OBEKTHI BBIAEISAIOTCS Ha (hoHe Tex TpeboBaHUiT K KOIY,
KOTOPBIe ObLIN c(hOPMYTUPOBAHBI B TJIaBe 2.

Heb6oumbiiiie 06beKThI IMEIOT CAMHCTBEHHYIO 00SI3aHHOCTh, KOHKPETH3UPYIOIILYIO
ux cobcrBeHHOe noBezierne. OHU NOHSMHbL, TO ECTH B VX KOJIE HETPY/IHO Pa3o0paThest,
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KPOMe TOTO, HETPYHO TIPEIBU/IETD, YTO CIYUNUTCS, €CIM OHU u3MeHsTcs. [lomumo
HTOTO, HE3ABUCUMOCTh KOMIIO3UITHOHHBIX 00BEKTOB OT HEPAPXHUH O3HAYAET, UTO UMHU
HacJIelyeTcst BeChMa He3HAYUTEIbHBIN 06BEM KO/Ia, TOATOMY OHMU, KaK TIPaBUIIO0, 06-
JIAIAI0T UMMYHHUTETOM OT OOOUHBIX 3(h(PEKTOB, KOTOPbIe BO3HUKAIOT B PE3yJIbTare
MU3MEHEHWIT KITACCOB, CTOSIINX Ha G0Jiee BBICOKUX CTYMEHAX NePapX .

[TockoJMbKY KOMIO3UIIMOHHBIE OOBEKTHI 0OPATIAIOTCS K CBOMM YacTAM uepes
unTepdeiic, robaBeHne HOBOI Pa3HOBUIHOCTH COCTABHOI 4acTh TpeOyeT BCEro
JIITITS TIO/IKITIOYEHUsT HOBOTO 00beKTa, cobmoatoriero nutepdeiic. C TOUKU 3peHwst
KOMITO3UIIMOHHOTO 00beKTa 100aBIeHne HOBOTO BapuaHTa CyIIeCTBYIOIIEH YacTn
BIIOJTHE 4eneco0bpasio v He TpebGyeT BHECEHNs M3MEHEHWH B KO 00HEKTa.

ITo cBoeii mpupoze 0O0bEKTHI, YUYACTBYIOIINE B KOMIIO3UIIY, HEBEIUKH 110 Pa3-
Mepy, 06IaMal0T CTPYKTYPHON HE3aBUCUMOCTBIO U UMEIOT YETKO OTPEeIeTeHHbIE
urTepdeichl. ITo cnocobCTBYET UX HECTPENSTCTBEHHOMY TIPEBPAIICHIIO BO B3au-
MO3aMeHsieMble KOMIIOHEeHTEL 1109ToMy KaueCTBEHHO COCTaBIeHHbIE KOMITO3UI[HOH-
Hble 0OBEKTHI BIOJIHE NPuzootbl 0Jisl NOGMOPHOZO UCNOIb308AHIUS B HOBBIX 1 HEOKHU-
JTaHHbIX KOHTEKCTax.

B JIy4IIEM Cjiydae MCIOJJIb30BaHNE KOMIIO3UIIUU TIPUBOUT K TOMY, 9YTO ITPUJIO-
JKEHUE BBICTPAMBACTCS M3 MPOCTHIX MOAKIIOYAEMBIX 00 BEKTOB, JIETKO MOIAIOIAXCST

pacImnpeHunIo n yCTOfI‘{I/IBbIX K UISMEHECHUIM.

N3 pepxKm ncnonb3oBaHUs KOMNoO3nunm

CubHble CTOPOHBI KOMIIO3UIIMH CIIOCOOCTBYIOT IMPOABAEHUIO €€ CIa0BIX CTOPOH.
KoMIosnimmoHHbIi 0OBEKT ImostaraeTcss Ha MHOYKECTBO CBOMX vacrteil. /laxe eciam
Ka)k[as yacTh UMeeT HeOOJIbIION pasMep 1 BIIOJIHE MOHATHBIN Ko, 06mas paboTa
BCEX 4acTel B IIeJIOM MOKeT OBITh He CTOJIh oueBuAHON. Kaxnasa ornenpias yactnb
MOZKET OBITh caMa 110 cebe NOHAMHA, A BOT X COBOKYITHOCTb MOJKET 9THM KaueCTBOM
He 00J1a/1aTh.

3a BBITObI OT CTPYKTYPHOI HE3aBUCUMOCTH TIPUXOAUTCS IJIATATh OTCYTCTBHEM
ABTOMATUYECKOI iepechliky coobienuii. KoMmosnimonHbiii 00beKT H0JKeH abco-
JIFOTHO TOYHO 3HATh, KAKOe COOOIIEHNE M KOMY HYKHO riepecyiath. OIUH U TOT Ke KO/
HEePECHIIKI MOKET MOHAA0OUTHCS MHOTUM Pa3JINdHbIM 00bEKTaM, OCKOJIBKY KOM-
HO3UIIM He [IPEAOCTaB/ISeT CII0c0Ha €ro COBMECTHOIO UCIIOIb30BAHNUSL.

W3y4uB BBITOABI U U3IEPIKKH, MOKHO IIPUUATH K BBIBOLY, YTO KOMIIO3UIUS OT-
JIMYHO IOAXOAUT IIPY HATUYNU 3apaHee IIPOIMCAHHBIX IPaBUI COOPKU 00bEKTa U3
JacTell, HO He CMOJKET 0Ka3aTh IIOMOIIb B PEIICHUN 33/1a4 110 YITOPSII0YEHUIO KOl

JJI KOJLJIEKIIN I, COCTOSIIIEN U3 TTOYTH OJMHAKOBBIX YaCTeM.
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BbiOOp xapakTepa OTHOLUEeHUI

Kaxmas texaomorus — u Kaaccudeckoe HacenoBanue (T71aBa 6), 1 CoOBMeCTHOE HC-
M0JTh30BaHNE TIOBEJ/IEHUS TIOCPE/ICTBOM MOJIyJieii (T1aBa 7), 1 KOMIIO3UIIUS — SIBJISI-
eTcs BIIOJIHE JIOCTOMHBIM pellleHrueM Bo3JjlaraeMbiX Ha Hee 3ana4. dToObl CHUBUTD
3aTPAThI, CJIe/IyeT KasK/[yT0 U3 TePeYNCTIeHHBIX TEXHOJIOTUH TPUMEHSITD JIJIs PETeH ST
MMEHHO TeX 3a/la4, KOTOPbIE HOAXOALAT UM B HauOOJIbIIeil CTelleHN.
[Tpucayniaiitech K cOBeTaM MacTepoB 0GBEKTHO-OPUEHTHPOBAHHOTO TPOEKTUPO-

BaHUA:

O HaciezoBanue apisiercs cruenuanusanueii (Beprpan Meiiep (Bertrand Meyer),
Touch of Class: Learning to Program Well with Objects and Contracts);

QO wnacjemoBaHue OOJBINE BCErO MOAXOMNUT st 100aBIeHUsT (DYHKITMOHATBHBIX
BO3MOJKHOCTEH K yIKe CYIIECTBYIOIIUM KjiaccaM, KOTia Oy/IeT UCIoab30BaTh-
€S OCHOBHAsI YaCTh CTAPOTO KO/, a 100aBIATLCS OyIeT OTHOCUTETHHO He-
60b10i 06beM HOBOTO Koza (Ipuk Famma, Puuapa Xenm, Panbd JxoHcoH
u Jlxxon Bauccunece, Design Patterns: Elements of Reusable Object-Oriented
Software);

O WCHOAB3YHTE KOMIIO3UITUIO, KOT/IA TIOBEICHUE TIPEICTABIISIET COO0I HEUTO HOJIb-
1nree, 4eM MPOCTO COBOKYMHOCTD ee yacteil (mepedpasupoBanue ['pangu byua
(Grady Booch), Object-Oriented Analysis and Design).

Ucnonb3oBaHne HacnenoBaHus
ANS OTHOLUEHWUW BUaa «aBnseTcsa»

Kora npe/inourerne oTiaeTcs He KOMIIO3UITUH, @ HACJIEJI0BAHUIO, JIEJIAETCS CTaBKa
Ha TO, YTO BBITOJIbI TIEPEBECSIT M3/IEPKKH. KananmataMu Ha MOJIETUPOBAHUE C HC-
[10JIb30BaHKEM KJIACCUYECKOTO HACJIEA0BAHUS SABJASIOTCS HebobIinne Habopbl 00b-
€KTOB PeajibHOI0 MUPa, KOTOPbIE BIIOJIHE ECTECTBEHHO MOYKHO OTHECTH K CTaTHYECKUM
MePapXUsIM CIIeINATU3aI.

ITpexncraBbre cebe UTpy, B X0/e KOTOPOI €€ yUACTHUKU yCTPAUBAIOT TOHKY Ha
Bestocuienax. OHU COOMPAIOT BEJIOCUIIE/bI, «IIOKYIast> cocTaBHble yacTh. OJIHA 13 TAKUX
yacTeil — amopTusarop. Mrpokam npejjaraiorcst mecTb MoYTH OIUHAKOBBIX aMOP-
TU3aTOPOB (KaXKABIN OTJINYAETCS TIEHOW U TIOBEe/IEHUEM ).

WTak, Bce 5T aMOPTHU3ATOPHI SIBJSIIOTCST UMEHHO amopmusamopamu. [Ipuna-
JIEKHOCTH K aMOPTH3aTOPAM JIEKUT B OCHOBE UX MIAEHTUYHOCTU; aMOPTU3ATOPBI

60JIbllle HYA Ha YTO He JLEJIATCA. BapI/IaHTI)I aMOpPTHU3aTOPOB UMEIOT 6ouibLIe CXO/ICTB,
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yeM orandnii. I[Tpo 106yIio U3 9TUX Mojeseil MOKHO CKasaTh, YTO OHA SEASLCMCSL
(is-a) aMOpPTU3aTOPOM.

J171s1 perieHns TaHHOT 33191 KaK HEJIb3s JIydIlie MoJI0UIeT HacaeqoBanue. AMop-
TH3aTOPbI MOTYT ObITh CMOZIETUPOBAHBI B BUJIE HETTyOOKOiT y3Koii nepapxun. Hebob-
101 Pa3Mep NepapXui JieJIaeT ee TTOHITHOH (C SCHBIMA HAaMEPEHUSIMU OTHOCUTEIb-
HO €€ CO3JJaHMs1) U JIeTKO paciupsemMoii. IIocKoabKy 9T 00bEKTHI OTBEYAIOT
KPUTEPUSIM YCIENTHOTO UCTIOb30BaHUs HACIEI0OBAHIS, PUCK OIMIMOUTHCS BeChMa
HEBBICOK (HO eCJIn BbI Bee e donycmume omMOKY, 3aTpaThl Ha IIEPECMOTP BaIIIETro
MO/IX0/IA TaKKe HEBEJWKN). Y BAC €CTh BO3MOYKHOCTD MTOJIYYUTh BBITOJIBI OT HACJIe-
NOBaHUs, He TTo/[Beprast ce0s1 0c0O0MY PHCKY.

B mpumepe, puBeicHHOM B TaHHOU TJIaBe, KaXKABIH OTIEABHO B3STHI aMOPTHU-
3arop urpaer poJib Part. OH HacJeayer ofliee TTOBeAEHIE aMOPTH3aTOPOB U Part-
POJIb y CBOEro abCTPAKTHOIO POAMTENBCKOrO Kacca Shock. B orHomenun dhabpuxu
PartsFactory ecTb IPEAIIOJIOKEHNE, YTO KaK/1asd 4aCThb MOXKET OBITH npeacTaBeHa
OpenStruct-00bEeKTOM € POJIBIO Part, HO BBI JIETKO CMOJKETE PACITPUTH KOH(UTypa-
IIMOHHBIN MAaCCHB YacTel C MeJIbI0 YKa3aHWsT MMEHU KJ1acca JIJIs KOHKPETHOTO aMOop-
tusaTopa. II0CKOIbKY BbI yiKe fyMaere o Part kak o0 unrepdeiice, OyneT HETPYIHO
MOJIKJIIOYUTh HOBYIO PA3HOBUIIHOCTD YACTH, JIaXKe €CJIU 9T YaCTh JJIsT TIOJyYeHUs
HEKOTOPBIX 0OCOOGEHHOCTEN CBOETO MOBEICHUSI UCIIOJIB3YET HACIEI0BaHHE.

Ecan TpeboBanus U3MEHATCS TaKUM 00pa3oM, 4TO MPOU30IAET B3PBIBHON POCT
PasHOBUIHOCTEN aMOPTU3aTOPOB, BEIOPAHHOE IIPOEKTHOE PEllleHne IPUAETCS TIepe-
cMOoTpeTh. MozkeT ObITh, OHO MO-TIPEKHEMY OyIeT ITOAXOISIIIM, a MOKeT, HeT. Ecim
MOJIETTUPOBAHUE MHOKECTBA HOBBIX aMOPTU3aTOPOB MOTPeOYeT BeChbMa CyIeCTBEH-
HOTO paclIpeHns Nepapxun UJTH sKe eCJTH HOBbIe aMOPTHU3aTOPBI He CMOTYT BITHCATh-
CsI B CYIIECTBYIOTIUI KOJI, TO 8 MAKOM Ciyuae CelyeT pACCMOTPETh albTePHATUBHBIE

BapUaHTHI.

NMpuMmeHeHne HesIBHbIX TUMOB
AN OTHOLWIEeHNI Buaa «<seaeT cedq Kak»

Hexkotopsie 3ajaun TpebyioT, 4T06BI MHOKECTBO PAa3JIUYHBIX 00BEKTOB UTPaAIU
o6u1y1o poJib. BobaBok K OCHOBHBIM 06S3aHHOCTAM 0OBEKTbI MOTYT UTPATh POJIH,
TIO3BOJISTIONINE M CTAHOBUTHCS TTPUTOTHBIMU TSI GKIIOUCHUS 8 NIAH, NPOBEOeHUs.
HA0 HUMU NOOZOMOBUMELLHBIX PABOM, BbIB00A UX HA NEUATNb T COXPAHAEMOCTIL.
Yro6bl BBIABUTD CYIIECTBOBAHUE POJIH, MOKHO BOCIOJIB30BATHCS JIBYMsI CIIOCO-

Gamu. Bo-1iepBbIX, XOTsI OOBEKT M UTPAET HEKYIO POJIb, OHA HE SIBJISIETCS €70 OCHOBHOU
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obgzanHoCcThIO. Benocuten eedem cebs kax (behaves-like-a) npuroguslii K BKIIOUE-
HUIO B [IJTaH, HO ITPU 9TOM OH s8/siemcst (is-a) Besocuriesiom. Bo-BToOpbIX, TOTPeOGHOCTD
JIOBOJIBHO TITPOKO PACTIPOCTPAHEHA, MHOTHE HEPOJICTBEHHbBIE 0OBEKTHI HUMEIOT 00I1Iee
JKeJTaHWe UTPATh OJTHY U TY K€ POJTb.

[TokaszaresbHee BCero o6lyMbIBATh POJIU CO CTOPOHBI (C TOUKHU 3PEHIST BIIA/IE/b-
11a UCTIOJTHUTEJIS POJIM, @ He CaMOT0 UCTIOJTHUTE ). Bragener ncnogHuTes s posm,
NPU2OOH020 K BKIIOUCHUN 6 NAAH, OKUIAET OT UCIIOJTHUTEIIST pealu3ani nHrepdeii-
ca Schedulable u cobmogenus KonTpakra Schedulable. Bee npuzoonvie k exiouernuio
8 NJIaH CXOKU B TOM, YTO OHU JIOJIKHBI OTBEYATH 9TUM OKUIAHUSM.

Bama npoextupoBouHas 3ajaya 3aKII0YAETCA B BBISABICHUN CYIECTBOBAHUS
poJin, otpesiesieHnn uuTepdelica ee HETBHOTO TUTIA U TTPEIOCTABICHIH PEATU3ATTNN
aTOr0 MHTEpdeiica KaxKI0My BOSMOKHOMY UCTIOTTHUTEI0. HEeKOTOpbIe POJIu COCTOST
TOJIbKO M3 UX UHTEPDEHCOB, PyTHE Ke COBMECTHO UCTOIB3YIOT 0011ee TIOBE/ICHHE.
YT06bI T03BOJINTH OOBEKTaM HCIIOJHATD POJIb Oe3 yOIrpoBaHust KOZa, OIpeieisii-

Te obIiee ToBeIeHne B Mojtyie Ruby.

Ucnonb3oBaHue KOMNoO3nLum
OJ19 OTHOLLEeHu B «<o0napaeT»

Muorue 06BbeKThI COCTOAT U3 MHOKECTBA YaCTel, HO IPEACTABIIAIOT COO0I HEYTO
Gosblitee, ueM cyMMma aTux dacteil. Beaocunensr (Bicycle) obaadaiom (have-a)
vyactsiMu (Part), HO caM BeJIoCHIIe | IIpecTaBisieT co6oil HeuTo Gosbliee. B no-
MOJIHEHUE K ITOBEJIEHUIO €T0 YacTell y BEJIOCHTIE/Ia ECTh CBOE OT/IEJIbHOE TIOBe/IeHUE.
C yuerom Tekyuux TpeboBanmii K Besocuilely Haubojiee 9KOHOMUYECKH 11eJIeCO-
006pasHbIM C11I0COO0M MOJIENNPOBaHNs 00beKTa Bicycle SBJSETCS UCIIOIb30BAHUE
KOMITO3HITUH.

Ira pasHMLA MEKIY <ssisemcsy (is-a) u «obradaems (has-a) BIUSET HA [IPU-
HSITHE PelleHrs O TOM, YTO UMEHHO BbIOpaTh — HacjeJoBaHue Uik KOMIIO3ULMIO.
Yem Gourbiie yacTell y 00beKTa, TeM BbIIIE BEPOSTHOCTD, YTO OH JI0JIKEH ObITh CMO-
JeJIMPOBAH C UCIOJIb30BaHUEM KOMIIO3UIIK. YeM riy6sKe MIPUXOAUTCS BHEAPATHCSI
B OT/leJIbHbBIE YACTH, TEM BBIIIE BEPOSTHOCTh OOHAPY KEHUsT 0c000ii YacTH, UMEIoIIeit
HECKOJIbKO CIIeLUAIN3UPOBAHHBIX BAPUAHTOB, KOTOPasi BIIOJHE 000CHOBAHHO CTAHET
KaH/IUIATOM JIJisl IPUMEHEHUsT Hacsie[oBaust. [Ipu perteHuu Jio60ii 3a1a4u cJiery-
€T OIEHUTDb U3JIEPKKU W BBITOJbI AJIbTEPHATUBHBIX TEXHOJOTUIN MPOEKTUPOBAHNS,
a 1711 HauboJree pasyMHOI0 BEIOOPA — OIMPAThCsI Ha COOCTBEHHBII OIIBIT 1 31PaBblii

CMDbICJI.
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BbiBOAbI

KoMnosuiuu nossosior 00be fuiAaTh Hebo abire (parMeHTsl A1 Co3aanus Goee
CJIOKHBIX OOBEKTOB, IIPUYEM TAK, YTOOBI 1I€JI0€ IIPEICTABIISLIO cOO0I HeUTO OOJIbIIEE,
yeM cyMMa ero yacreil. KoMImosuimonnsie 0GbeKThbl COCTOST U3 IPOCTHIX OTAEIbHBIX
KOMIIOHEHTOB, KOTOPbIe 0e3 0COOBIX 3aTPaT MOKHO [IEPECTPOUTD B HOBbIE KOMOMHA-
. B mpocThix 00beKTax Jierde pazoOparhes, OHU MIPOILE TIOAAAI0TC IOBTOPHOMY
UCIIOJIb30BAHUIO ¥ TECTUPOBAHMIO, HO, TIOCKOJIBKY OHU OObEANHAIOTCS B CJOMKHOE
1eJoe, pazobparbest B pabore GoJiee KPYIHOIO IPUJIOKEHNsT 3HAUNTEIbHO TPYHEE,
4eM B Ha3HAYeHUH ero OT/eIbHBIX YacTell.

Komnosuinu, kiaccuieckoe HACTEJOBAHNE W COBMECTHOE MCITOTh30BaHUE TIO-
BEJICHUS TTOCPEICTBOM MOYJIEH SIBJASIOTCS KOHKYPUPYIOIIUMU METOJIaMW OPTaHuU-
3aIUu KoJia. Y KaKI0TO U3 HUX CBOU M3/ICPKKHU U BBITO/BI (3TO U OTPEEsIeT UX
3 HexTUBHOCTD TTPU PENIEHUN OTANYAIONIUXCS JAPYT OT IpyTa 3aj1a4).

ITU TEXHOJIOTUU — HE UTO MHOE, KAK MHCTPYMEHTDI, U Ballle MACTEPCTBO IIPOEKTH-
POBIIIMKA HEU3MEHHO BBIPACTET, ECJIN BbI BOCIIOJIb3yeTeCh Kak/101 n3 Hux. Hayunrbes
MPaBUJIBHO PUMEHSITh KX MOKHO TOJIBKO C OIBITOM (a JIydInnii criocob HabpaThest
OIIbITA — YYMUThCI Ha COOCTBEHHBIX olnbOKax). [IpuMeHeHne aTHUX TEXHOJOIUI Ha
[PAKTUKE, TOTOBHOCTb IIPU3HABATH CBOM OIIMOKU, HE3aBUCUMOCTD OT IIPEKHIX IIPO-
eKTHPOBOYHBIX PelIeH il 1 Ge3KaJoCTHAs PeOPraHu3alltsl KOza IIOMOTYT BaM II0BbI-
CUTb CBOE MaCTEPCTRBO.

ITo Mepe HaKOILIEeH K OIIbITa BbI BCE Yallle CTaHeTe ¢ IePBOTO Pa3a BhIOUPATD HAM-
JIYUTIYIO TEXHOJOTUIO, 3aTPAThI CTAHYT CHUZKATHCS, & KAYeCTBO MPUJIOKEHUH YIyd-
HITUTCSL.
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[TpoeKkTnpoBaHue
SKOHOMWYECKU
3P PEKTUBHbLIX TECTOB

Hancanue Kojia, JIeTKO TOAIAOIIETOCS U3MEHEHUSIM, — 9TO UCKYCCTBO, OCBOUTD
KOTOPOE TIOMOTYT TPU HaBBIKA.

Bo-1iepBbIX, BaM CJIeLyeT U3ydrTh OObEKTHO-OPUEHTUPOBAHHOE TIPOEKTHPOBAHIE,
HebOpeskHO CIIPOeKTUPOBAHHBINA KO/, KOHEYHO K€, TPYAHO MOJAETCS U3MEHEHUSIM.
C npakTHYecKOi TOYKH 3PEHNUST e[JMHCTBEHHOE, YTO JEHCTBUTEIBHO JAeT BOSMOKHOCTD
GEeCIPENATCTBEHHOIO BHECEHN U3MEHEHNI, — 3TO KOHCTPYKIM IIPUIOKEHMsI, BEIb
JIETKO TIOJ/IAETCSI NU3MEHEHMSIM TOJIBKO IPAMOTHO CITPOEKTUPOBAHHBIN KO/, IToCKOIbKY
BBI JIOYNTAJIM KHUTY JI0 9TO¥ IJIaBbl, BAM HE OCTAETCST HIYETO MHOTO, KaK TIPETOJI0KUTD,
YTO HACTOMYUBOCTH 00I3aTe/IbHO OKYIIUTCS U BbI IpHoGpeTeTe 6a30Bble 3HAHMS, KO-
TOPbIE TIO3BOJISAT IPUCTYIUTH K TPOEKTUPOBAHUIO JIETKO N3MEHSIEMOT0 KO/Ia.

Bo-BTOpBIX, BAM HYKHBI HABBIKH peopraHusainu Kogaa. OnpeesieHue peopratu-
saruu gan Maprun Daysep (Martin Fowler) B kaure Refactoring: Improving the
Design of Existing Code: «Peopranusaiiust npeacrasisieT coO0i Mpoiiece Takoro
U3MEHEHUsI TPOTPAMMHBIX CHCTEM, ITPU KOTOPOM COBEPIIEHCTBOBAHME BHYTPEHHEH
CTPYKTYPbI HE TIPUBOUT K M3MEHEHUIO BHEITHUX MTPOSIBJIEHUI OBEIEHUST KOJIa».

Ob6patute BHUMaHKe Ha PPasy «He nPUCOOUm K USMEHEHUIO GHEUHUX NPOSCICHUTL
nosedenus kooa». Peopranusanus He qo00aBjsieT HOBOTO TOBEIEHHUs, a yIydliaer
CYILECTBYIOIIYIO CTPYKTYPY. DTO BeCbMa TOHKHIA ITPOIIECC BHECEHUS B KO/ U3MEHEHMIT
HeOOJIbIINME, YETKO BHIBEPEHHBIME IOPIMIMU, KOTOPBIE IIOCTENEHHO IPe0OPasyioT
OJIHY KOHCTPYKITUIO B JIPYTYI0 O€3 TOSIBJIEHUS OITHOOK.
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B xopo1110 IpogyMaHHOH KOHCTPYKI[UU COXPAHIETCS MAKCUMYM THOKOCTH IIPU
MUHUMYyMe 3aTpaT (3a CYeT TOTO, YTO MPUHSATHE PENIeHUH OTKIAJAbIBAETCS TP
Jr000i1 Masteiiteil BO3MOKHOCTH JI0 TIOCTYIIIEHHsT 6oJiee KOHKPETHBIX TPeOOBAHMUIT ).
Korza sxe Hactaner senb X, IPUIAETCS 3aHATHCS peopzanu3auiell, To ecTb mpeodpa-
30BaHMEM CTPYKTYPbI KOJIa C LIeJIbIO ee a[anTallii o HoBble TpeboBanusa. Hosblie
(yHKIIMOHAJIBHBIE CpeACcTBa OYAYT J0OABIEHBI TOJBKO MMOCJIE YCIENTHO peopraiu-
3aIMu KOJa.

Cuiabble HaBBIKM B PeOpraHu3aliy HY;KHO COBEPIIEHCTBOBATh. Pe3ybTaToM
KaueCTBEHHOTO IIPOEKTUPOBAHUS ABJSIETCS HEOOXOAMMOCTD B IIOCTOSIHHOM peopra-
HU3AIHA, & YCUJIUs, 3aTPauyeHHbIe Ha MTPOEKTUPOBAHNE, TIOJTHOCTHIO OKYTISITCS JIeT-
KOCTBIO TIPOBE/IEHNS] PEOPTaHN3aIIIH.

W HakoHell, KCKYCCTBO HAIlMCAHUs JIETKO M3MEHIEMOTO Koja TpebyeT HaBbIKOB
HaIMCAHWS KAYeCTBEHHBIX TECTOB. TeCThI IAl0T yBEPEHHOCTD B YCIIEITHOM ITPOBEJIEe-
HUW TTOCTOSTHHOH peopraHu3aruin. JpGeKTuBHBIE TECTHI JOKA3bIBAIOT, YTO KO, KO-
TOPBII MOBEPTCST UBMEHEHUSIM, TTPOJIOJIKAET BECTH ce0st TPAaBUJIBHO U He TpebyeT
MOBBINIIEHNS 3aTPAT HA CBOE COMPOBOXKIeHre. KauecTBEHHbIE TECTHI YBEPEHHO CIIPAB-
JIFIOTCSI € peopraHu3aliyeil Kozia; OHU CO3AAI0TCA TAKKM 00PasoM, YTOObI UBMEHEHIIS
KO/Ia He BBIHY K/IATTN K TIEPETTHCHIBAHIIO TECTOB.

Hanumcanne mMeHHO TaKMX TECTOB OTHOCHUTCS K BOITPOCY ITPOEKTUPOBAHUS U SIB-
JIIeTCs TeMOIl JaHHOU TJIaBbL.

Ocsoenne 00bEKTHO-OPUEHTHPOBAHHOTO IPOEKTHUPOBAHNS, HATMUUE HABBIKOB
peopraiusaiuy Koja, a TakKe criocoOHOCTh paspabaThiBaTh 3(h(MEKTUBHBIE TECTHI
3aKJIA/IBIBAIOT OCHOBY JIJISI CO3[IAHMS JIETKO N3MEHSIEMOTo Kojia. KauecTBeHHO CIIpo-
€KTUPOBAHHBI KOJI JIETKO TIO/JIA€TCS NU3MEHEHUSIM, DEOPTaHU3AIIHS 32 CYET U3MeHe-
HUH TOMOTAEeT COBEPHIEHCTBOBATh KOHCTPYKITUIO, a TECTHI TTO3BOJIIOT MMPOBOUTH
peopramu3aiuio, He OacasiCh HETATUBHBIX MTOCIE/ICTBUH.

LleneHanpaBneHHoe TeCTupoBaHue

Haunbonee uacTo HeOOGXOAUMOCTD UCIIOJIb30BAHMS TECTOB OOBSICHAETCS TEM, YTO OHK
CHUZKAIOT KOJMYECTBO OMMOOK 1 MPEIOCTABISAIOT JOKYMEHTAIINIO 1 YTO HallMCAHUE
6 NepeyIo ouepeds TECTOB YIYUINAET KOHCTPYKIIUIO MPUTOKEHUS.

KOHe‘{HO, BCE€ 9TU ITperuMyiecTBa HECOMHEHHbBI, HO OHU JIMIITH IMTOCPEAHUKHN B /10~
cTuskeHnu GoJree BakHOI e, PeabHOI 11e/1bI0 TecTHpoBanus (Kak 1 IIPOEKTUPO-
BaHUsT) ABISETCS CHUKEHNe 3aTpat. Ec/ii Ha Hanrcanue, COMpOBOK/IEHUE U 3aITyCK
TECTOB YXOAUT OOJIbIIE BPEMEHH, UeM MOTPeOOBAIOCh OBl Ha yCTpaHeHHe ONHIOOK,
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HaIMCaHKe TOKYMEHTAIUH U TIPOEKTUPOBAHHUE TIPUIIOKEHUT 6€3 TIPUMEHEHHUS TECTOB,
TO CO3/1aBaTh TECTbI He UMeeT CMbICJIA.

3a9acTyIo HOBUUKH B BOIIPOCAX TECTHPOBAHNUS PACCTPANBAIOTCS, KOT/IA HAITMCAH-
HBIE UMW TECThI OCUCMEUMEIbHO HE OKYTIAIOTCS TPUHOCUMO MU TI0JIb30#. Y 11po-
IPaMMUCTOB, YBEPOBABIIHNX B BBICOKYIO ITPOJYKTUBHOCTD CBOUX IIPEKHUX ITPUIIOKE-
HUi 6e3 TeCTOB, BO3HUKAET JaKe JKeJTaHe OCTTOPUTH TEHHOCTh TECTOB, HO Ha JieJie
OHM ITPOCTO 3aCTOTIOPUIINCE. VIX MOTIBITKM HAalTMCAHWST TECTOB HE YBEHYAINCD YCIIEXOM,
a JKeJlaHue HaBEPCTATh YITYIIEHHOE 3aCTABIISACT MX BEPHYTHCA K CTAPBIM TPUBBIYKAM
1 OTKa3aTbCs OT TECTOB.

Opmako perrervie mpobIEMBI TOPOTOCTOSTINX TECTOB HE B TTPEKPATIEHUT TECTH-
POBaHUsI, & B COBEPIIEHCTBOBAHUY HABBIKOB MX HAMUCaHUsI. TOOBI TECTHI IPUHOCH-
JIM TIOJTh3Y, TPEOYIOTCSI SICHbIE HAMEPEHUST M YETKOE OCO3HAHUE, UTO, KOT/Ia U KaK
TECTUPOBATh.

Oco3HaHne HaMmepeHunn

¥ TectupoBanus MHOXKECTBO [IOTEHIIMAIbHBIX BbIT0J (YaCTh UX OYEBU/IHA, pyras
JacTh — MeHee 3aMeTHA). YeTKoe MOHMMaHKe 3TUX BBITOJL TIOBBICUT Ballly pabouyro
MOTHBAIHIO.

Mowuck owmnoboK

O6Hapy:KeHne IpocYeToB 1 OMIMOOK Ha PAHHKX CTAAMSIX PAa3pabOTKU MOKET IPUHECTH
HeMaJIyto Bbiroiy. OmmoOKy Mpolie KCIIPaBUTb CPasy MOCJIe ee BOSHUKHOBeHMUsL. [Toury-
YeHHBIE KaK MOYKHO PaHbIIIE CBEIEHNS O BO3MOKHOCTH (M/IM HEBO3MOKHOCTI ) YTO-JTHO0
clieJIaTh IIOMOTYT BBIOPATh albTePHATUBHBIA BAPUAHT, KOTOPBIH BHECET NU3MEHEHNUS
B BAPMAHTBI IIPOEKTUPOBAHMsL, JOCTYIIHBIE B OyayiieM. Kpome Toro, 110 Mepe HaKoILIe-
HMS KOJI2 BO3HUKAIOT 3aBUCUMOCTH OT 3aKpaBIInXcs omubok. VIx ucipasienne Ha 6oJiee
HO3HUX CTAAUSAX Pa3pabOTKU MOKET [OBJIeYb HEOOXOAUMOCTD U3MEHEeHUs OOJIbIIOIO
obbeMa kosia. UeM paHbliie yCTPAaHUTD OMIMOKH, TeM MeHbIIe OYyT 3aTPaThl.

NMpepocTaBneHue AOKyMeHTauum

TecTbl mpe1oCcTaBISAIOT CaMyIo IOCTOBEPHYIO JJOKYMEHTAIIMIO 110 TPOeKTY. T0o, 0 yem
B Hell PacCKa3bIBAETCs, COXPAHSIET aKTYaTbHOCTD MOCJIE TOTO, KaK yiKe ycrapeeT 0y-
MaykHasl JOKYMEHTAIWS U HyKHas WHGOPMaIsS BLIBETPUTCS U3 TaMATH. TecTs
CJIE[IYeT CO3/IaBaTh B pacueTe Ha COOCTBEHHYIO aMHe3uo B Oyyiiiem. [ToMHUTE O TOM,
4TO BCe 3a0bIBAETCS, TOATOMY MUIIUTE TAKKE TECThI, KOTOPbIE CMOTYT HAIIOMHUTD
BaM BCIO UCTOPUIO ITPUJIOKEHNUS.
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OTCcpouKa NPOEKTHbIX PpeLleHun

TecTbl 1103BOJIAIOT G€3 0COOBIX OIIACEHUI OTIOKUTD IPOEKTHBIE penieHust. I1o mepe
COBEpIIEHCTBOBAHUS CBOETO MACTEPCTBA IIPOEKTUPOBIIKMKA Bbl CTAHETE CO3/IaBaTh
MIPUJIOKEHMS], 3aTT0JTHEHHBIE YUACTKAMU, TPEOYIOIUMU KAKUX-100 TPOEKTHBIX 13-
MEHEHUH, HO TIoKa He Gy/IeT HaKOTJIEHO JI0CTATOYHO WH(popMaIu, Bbl He Gyjere
3HATh, KAKUX UMEHHO.

Bbi Oyiere s /1aTh IOTOJHUTETBHY IO HHPOPMAIIIO, MYKECTBEHHO COTPOTUBIISISICH
TeM CUJIaM, KOTOPbIE TIPUHYKIAIOT BAC OKOHYATEIBHO TPUHSATD 32 OCHOBY KOHKPET-
HYI0 KOHCTPYKIIMIO. DTU <IOJABUCIINAE» PEIICHUS 3a4aCTYIO TTPOTrPAMMUPYIOTCS
B BUJIE OTKPOBEHHBIX TPIOKOB, CKPBITHIX 32 A0COJFOTHO TPUIMIHBIME HHTEPDEiicaMu.
ITomobHast cuTyalnst BOSHUKAET, KOT/Ia B HACTOSIIIIEE BPEMST M3BECTEH TOJIBKO OJ[H
KOHKDETHBIH CJTyuaii, HO BbI TIOJTHBI OKUIAHHIA, UTO B OJIZKATIIEM OYIYIeM CJI0KAaT-
sl HOBBIE 00CTOSITE/ILCTBA. BaM M3BECTHO, YTO HACTAHET MOMEHT, KOT/[a JIydliie OyaeT
JI0BOJILCTBOBATBCS KOJIOM, CIIPABJIAIONIMMCS ¢ MHOKECTBOM KOHKPETHDBIX CJIydaeB
U TIPEICTABJISTIONTIM COO0TH eIMHyT0 abCTPAKITHIO, HO MIMEHHO cefiyac y Bac geuiiut
uHMGOPMAIMHN, YTO HE TIO3BOJISIET MIPEBU/IETH, KAKOW MMEHHO 0JKHA GBITH 9Ta ab-
CTPaKIUSL.

Korza Bamm tecTsl 3aBUCAT 0T nHTEpdEicoB, PeOpraHu3aInio NCX0HOTO KO/a
MO>KHO TIPOBO/IUTh, HE JIyMasi O TIOCIE/ICTBUSX JIJI CAMHUX TECTOB. TeCTbl IpOBepSIOT
dakT Toro, uro unrepdeiic npoposEKaeT Bectu cebs nmogodanmmuM 06pasoM U 4To
U3MEHEHUsI UCXOHOTO Kojla He TPeOYIOT MePEnuchIBaHUs TeCTOB. [IpeHaMepeHHO
3aKJIa/IbIBAEMasi 3aBUCUMOCTD OT UHTEP(EICOB MO3BOISAET BaM UCTIOJIb30BATD TECTHI
1ist 6e30TaCHOI OTCPOUKU IPUHSITHS TPOEKTHBIX PellleHni 6e3 Kakux-anbo Hera-
TUBHBIX TIOCTIE/ICTBUI.

Moppepxka abcTpakuu
Koraa HakoHeI-To HOCTYINT JIOMOJHUTEIbHAS MH(OPMAIHS 1 BBl IIPUMETE 04epel-
HOE TIPOEKTHOE PEIeHNe, B KO/ Oy/IyT BHECEHBI U3MEHEHSI, TOBBIIIAIOIIIE YPOBEHD
abcTpakiyi. B 5TOM U 3aKTI0YAETCS e1le OHO TIPENMYTIIECTBO TECTOB B OTHOTITEHIH
MIPOEKTHBIX PellleHu .

[Tpu KauecTBEHHOM TIPOEKTUPOBAHNUU TIPOUCXOIUT €CTECTBEHHOE MTPOIBUKEHIE
B HAIIPABJEHUY CO3aHus HEGOBIINX HE3ABUCUMBIX OObEKTOB, 3aBUCAIIMX OT ab-
crpakiuii. [loBeeHre TPAMOTHO CIIPOEKTUPOBAHHBIX MPUJIOKEHUN TTOCTETEHHO
CTAaHOBUTCSI PE3YJIbTATOM B3aUMOJIEHCTBUS MKy 3TUMH abcTpakiiusiMu. AGCTpak-
1M SBJISIIOTCS] YANBUTEIHHO THOKUMU KOHCTPYKTUBHBIME 3JIEMEHTAaMH, HO 32 BHO-
CUMbIe UMM YCOBEPIIEHCTBOBAHUS IIPUXOJUTCS IJIATUTD: HAPALY € TEM, YTO B OT-
MeNHHO B3SITOW aOCTPAKIINU MOKHO JOBOJBHO JIETKO Pa3obpaThesi, B KOJIE HET
KaKoTo-1160 0JJHOTO MeCTa, MO3BOJIAIONIEro MPOSICHUTH UX MOBEACHHE B 1[EJI0M.



LlenenanpaBneHHoe TectnposaHne 247

ITo Mepe pacimperust KOXOBOH 6a3bl 1 BO3PACTAHUS KOJIUIECTBA aOCTPAKITHIT
BOCTPeOOBAHHOCTD TECTOB BodpacTaeT. CyImecTByeT Takoil ypoBeHb MPOEKTHON ab-
CTPaKIINH, HA KOTOPOM TIPAKTUYECKU HEBO3MOXKHO 6e30TacHOe BHECEHUE TI0O0TO
MU3MeHeHs], TOKa KOJl He Oy/IeT TPOTecTUPOBAH. TeCThI SIBISIOTCS BAITIMMH 3aTTHCS-
M nHTepdelica Kaxkmaoi abCTpakIuy U CIy KaT Ballei OII0poii Ha Iy TH IPOABUKEHUST
paszpabotku. OHU TO3BOJISIOT OTKJIA/BIBAT TIPOEKTHBIE PEIIEHUS U cO3/aBaTh ab-
CTPaKIUU Ha JIOOYIO [10JIe3HYI0 TIyOuHYy.

BoiasBneHue KOHCTPYKTUBHbIX HEAOCTaTKOB

Cuteptytoliasi BbITOJIa OT IPUMEHEHUS TECTOB — BBISIBJICHHE C MX TOMOIIBIO KOHCTPYK-
THBHBIX HEZIOCTATKOB B UCXOAHOM Kojie. Eciiu TecT TpebyeT MydnuTeIbHbIX HACTPOEK,
3HAYWT, KOJI OKUIAET CIUIIKOM OOJIBIIOTO 0ObeMa KoHTekeTa. Ecii TectupoBanue
oiHOTO 0OBEKTA TIOBIEUET 3a cOO0iT TECTUPOBAHIE PSI/ia APYTUX OOHEKTOB, 3HAUNT,
Y KOJIa CJIMIIIKOM MHOTO 3aBUcUMocTel. Eciin ecTb TpyIHOCTH ¢ HAlTMCAHUEM TECTa,
3HAYUT, KOZ OY/IET HEJETKO TTOBTOPHO MCTIOJIB30BATD C APYTUMHU 0OHEKTaAMH.

Korza KOHCTPYKITMS CIPOEKTHPOBAHA U3 PYK BOH ILJIOXO, TECTUPOBAHUE JIaeTCs
¢ Tpyom. OHAKO HET HUKAKWX TAPAHTHIT, 4TO BEPHO 06paTHOE yTBEPKIeHME. TeCThI,
Ha Pa3paboTKy KOTOPBIX YIILIO MHOTO PECYPCOB, €Il He TIPU3HAK TIJI0X0 CIIPOEKTH-
POBaHHOTO Kofia. V1 HUKTO He OTMEHSJT HAllMCaHWs MJIOXUX TECTOB JJISI TPAMOTHO
CIIPOEKTUPOBAHHOTO Kozia. CJie1oBaTeIbHO, 4TOOBI TIPOBOIUTH TECTUPOBAHUE C IETBIO
CHIKEHUST 3aTpart, TpeOYIOTCsT U TPAMOTHO CITPOEKTUPOBAHHOE TIPUIOKEHNE, W Ka-
YEeCTBEHHO CITPOEKTUPOBAHHBIE TECTBI.

Barra 3a1aqa — m3BJI€Ub BCIO BBITOLY OT TECTUPOBAHUS ITPU HAUMEHBIITUX 3aTPa-
Tax Ha pa3paboTKy TecToB. Jlyunii crnocod JOCTUKEHUS 1IeJIM — HAITHCAHNE CJia-
GOCBSI3AHHBIX TECTOB TOJIBKO JIJISI TEX KOMIIOHEHTOB ITPOTPAMMBI, KOTOPbIE UTPAIOT
BAXKHYIO POJIb.

BbisiBSieHUE npegMeTa TeCTUPOBaHUS

BoabmmHcTBO TPOrpaMMHUCTOB ITUIIYT CJAUIIKOM MHOTO TecToB. [lanubliii hakt
He BCer/la Ha TOBEPXHOCTH, TOCKOJIBKY 3a4aCTyT0 3aTPAThl HA 3TU HEHYKHBIE T€CTBI
HACTOJIBKO BEJIUKHU, YTO IPOTPAMMHUCTBI BOOOIIE OTKA3BIBAIOTCS OT TECTUPOBAHUSI.
ITO He 03HAYAET, YTO B X PACTIOPSKEHUM HET TECTOB. Y HUX MMEETCS BechMa
o6UIMPHBIIA, HO ycTapeBIIMi HAGOP TECTOB, KOTOPbIE MPAKTHYECKH HUKOT/A He 3a-
nyckanuch. CyiecTByeT OJUH MPOCTON ¢ocob TOBBIIIEHUST IIEHHOCTH TECTOB,
KOTOPBIN 3aKJII0YAETCSI B HAIMCAHUN HAMMEHBIIETO (CaMOr0 HEOOXOIMMOTO) UX
KosmdectBa. [Ipotie Beero aTy 11es1b 10CTYb OIHOKPATHBIM TECTUPOBAHMEM CaMbIX
HYKHBIX MECT.
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Y nanenne U3 TeCTOB MOBTOPSIONIETOCS KO/Ia CHUKAET PACXO/bI HA U3MEHEHWEe
TECTOB B OTBET Ha U3MEHEHU s, BHOCHMbIE B IPUJIOKEHNE, a IPABUILHBINA BLIOOP MeCT
JUUTST TECTUPOBAHUS TaPAHTUPYET U3MEHEHIE TeCTOB TOJIBKO B clydae KpaiiHel He-
ob6xomoct. MizbaBiieHne TeCToB OT BCETO, YTO He COCTABJISET UX UCTUHHYIO CYTh,
Tpebyer abCOMOTHO YETKOrO IIOHMMAHUS IIPEIMETOB TeCTUPOBaHus (Ha MOMOIIb
MPUXOJIST YK€ U3BECTHBIE BaM TIPUHIIUATIBI TPOECKTUPOBAHMS ).

ITpencrasbTe 0OBEKTHO-OPUEHTUPOBAHHOE IPUIOKEHNE B BUJIE CEPUU COODIIIEe-
HUI, epeaBaeMbIX MeK Ly HaOOpOM «4epHBIX ALMIMKOB». [IpencTaBienne Kaxmaoro
00BEKTa B KAUECTBE «UEPHOTO SALMIMKa» OTPAHHYMBAECT PaspelieHHble APYIUM 3HAHUST
006 00BEKTE ¥ IMMUTUPYET OTKPBITHIE 3HAHUST 0 JIFOOOM 00BEKTE COOOIIEHUSIMU, TIEpe-
CEKaIONUMHU €r0 TPAHUIIBL.

VY KayeCcTBEHHO CIIPOEKTUPOBAHHBIX 0OBEKTOB BeChMa KpelKkue rpanniibl. Kask-
IBII TaKoil 0O0BEKT MOXO0K Ha CIIyCKaeMblii KOCMUUYECKUI annapar, HoKa3aHHbIi Ha
puc. 9.1. Hukto cnapy»xu He MOXKeT 3arJISHyTb BHYTPb, HUKTO U3HYTPHU HE MOXKeET
BBITJISTHYTh HAPY’KY, ¥ TOJBKO HECKOJIBKO CTPOTO OTOBOPEHHBIX COOOIIEHII MOTYT
MPONTH CKBO3D TIPEAOTIPEIeIEHHBIE TIEPEXOTHBIE TILTIO3BI.

MpoucxoxaeHne coo6LLeHUiA

A. MNony4yaembie B. OtnpaBnsemsble
OT OpYrux camomy cebe

O6beKT,

noaBepraemMbii
TECTUPOBaHMIO ~ \ e
I N
B. OTnpaBnsemsblie gpyrum
—— 3aBucsalue oT Apyrnx “T77 He MMeloLLme 3aBUCUMOCTEN

Puc. 9.1. O6bekThl, NogBepraemble TECTMPOBAHWNIO, NOA0OHbLI CNycKkaemMomy
KOCMMYeCcKOMy annapaTty: coobLeHns pa3dbmBaloTcs 06 UX rpaHumLbl

ITO IpeaHaMepeHHOe HE3SHaHME, YTO BHYTPpU J11000T0 Jpyroro O6'bEKTa, ITIOJIOKEe-
HO B OCHOBY KOHCTPYKIIH. [Tormmanne cyTn 00BEKTOB UCKIIOYUTEIBHO 10 COO6HI€-
HUAM, Ha KOTOPbIE OHU CIOCOOHBI pearnpoBaTh, ITO3BOJIACT pa3pa6aTb1BaTb N3MEHA-
€MbI€ IMTPUJIOKEHNA, TOHNMaHNE Ba)KHOCTU TaHHOTO B3TJIALa Ha O0OBEKTBI TO3BOJIAT
CO31aBaThb TECThI, IPEIOCTABJIAIONINE MaKCUMYM BbITO/I TP MUHUMYME 3aTpart.
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[TpUHIMTIB TPOEKTUPOBaHNS, COOIIOIaeMbIe BAMU TIPH Pa3paboTKe MPUIIOKe-
HUS, TPUMEHUMBI M K BallluM TecTaM. Kask/plil TecT ABIAETCS MPAKTUYECKH ellle
OTHUM 00BEKTOM TIPUJIOKEHUS, HY/KIAIOIIMMCS B KCIIOJb30BAaHUH CYIIECTBYOIIE-
ro kiacca. Yem GoJIbIle TECT TTPUBAZBIBACTCSA K 9TOMY KJIACCY, TeM 6OJIbllie OHU
HEPEIIETAITCS U TeM OoJiee TECT YSI3BUM TI€PEl BBIHYKACHHBIMY HeKeJIaTeTbHbI-
MU UBMEHEHUSIMH.

Hy:xHO He TOJTBKO OTPAHUYNBATH KOJNYECTBO CBSI3€ii, HO M Pa3pelniaTh TOJIbKO Te
HEMHOTOYKCJIEHHbIE CBSI3U, KOTOPBIE OTHOCSITCST K CTAOMIbHBIM KOMITOHEHTaM 00b-
exra. Hanbosee crabuibHbIi KOMIIOHEHT JII060r0 00beKTa — €0 OTKPBITHII HHTEP-
cbeiic; M3 9TOTO MOKHO CIETATD JIOTUYECKI BBIBOJI, YTO CO3/1aBAEMBbIE TECTHI 1OJIKHBI
OBITH TIPeTHA3HAYEHDI JIJIsT PAGOTHI ¢ COOOIIEHUSIMU, OTIPE/IEJIEHHBIMI B OTKPBITHIX
unrepdeiicax. Hanbosee 3aTparHbiMi 1 HarMeHee 9 (HEeKTUBHBIMU TeCTaMU SIBJIsI-
I0TCSI T€, KOTOPBIE MPOOUBAIOT GPEIITh B 3aITUTHOMN 0607I0UKe 06BEKTA TYyTEM CBSI3bI-
BaHWUsI C €10 HeCTaOUIbHBIMU BHY TPEHHUMU KOMIIOHEHTAMU., JTH U3JIUIITHE PETHBbBIE
TECTBI HA B KOEH Mepe He CJIy/KaT JOKa3aTeJbCTBOM 00Ieil 6e301imb0uHOCTH TIPH-
JIOJKEHUST, HO TIPU 9TOM YBEJUUUBAIOT OOIIIE PACXOIbI, TOCKOIBKY TIPUXOAAT B He-
TOJIHOCTD TOCJIE KaKIOH peopranusaimy 6a30BOTO Kiacca.

TecTbl TOKHBI OBITH CKOHIIEHTPUPOBAHbI HA BXOJISIIUX U HCXOAAIINX COOOIIE-
HUSIX, TIEPECEKAIONNX TPAHUIBI 00BEKTOB. Bxoaatne coobuieHust opMUPYIOT OT-
KPBITHIiT uHTepdeiic momydaoiero nux oobekra. Vlexoasiime cooOIeHust 1o orpe-
JEJICHUTO SIBJISIFOTCS BXOSAIIUMIE [Tt IPYTUX OOBEKTOB, SIBJSISICh, TAKUM 0OPa3oM,
Kak II0KasaHo Ha puc. 9.2, yacTbio nnTepdeiica Apyrux 00beKTOB.

Bxoasuiee Mcxopswee  Bxopsauwee
»

\ 4

Foo Bar
—P >

\ 4

Puc. 9.2. Mcxopsiee cooblieHne oaHOro 06bekTa CTaHOBUTCSA
BXOAALLMM COODBLLIEHNEM ApYroro o6bekTa

Ha puc. 9.2 coobuienust, ABASIONINECS BXOAIMME 1151 Foo, POPMUPYIOT OTKPbI-
ToIi mHTEpP(Eiic 00BEKTA Foo. ITOT 0OBEKT HECET OTBETCTBEHHOCTD 32 TECTUPOBAHUE
cBoero cobcTBeHHOTO nHTEepdeiica M MPOBOANT €TI0 IMyTEM yTBEPKACHUI, KacalonInX-
sl Pe3yJ/IbTaToB, BO3BPAIIaeMbIX 9TUMK coo0UIeHusIMU. TecThl, cofepsKaliue yTBep-
JKJIEHUST O BO3BPAIIAEMBIX STUMU COOOIIEHUSMY 3HAYEHUAX, OTHOCATCS K TECTAM
cocmositust. OOGBIMHO B TAKUX TECTAX COJAEPIKATCS YTBEP/KAEHUS O TOM, YTO PE3YJIb-
TaTbl, BO3BPAlaeMble COOOIIEHIEM, PABHbI 0;KU1AEMOMY 3HAYCHMUIO.

Ha puc. 9.2 Takske nokasato, 4to Foo oTipasisieT cooOuienus oobexry Bar. Coobiie-
Hue, OTIpaBsieMoe 00beKTOM Foo 00BEKTY Bar, SIBISETCS UCXOAANINM 13 Foo
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U BXOJIAIINM B Bar. 9T0 COOBIIEHHUE SBISETCS YACTHIO OTKPBITOTO HHTEpdeiica 00b-
eKTa Bar, TOITOMY BCE TECThI COCTOSTHUS JIOJKHBI OTPAHUYMBATHCS 0OBEKTOM Bar.
O6bekTy Foo He HY;KHO (M OT HETo He TPeOGYeTCsT) TECTUPOBATD ITH UCXOSIINE CO-
obutenust Ha cocrosiiue. OOIiee MPaBUIIO TAKOBO: OOBEKTHI TOJKHbBI (HOPMUPOBATH
YTBEPIKICHST O COCTOSTHUY MMOIBKO [T COOOTIEHNT B CBOUX COOCTBEHHBIX OTKPBITHIX
unTepdeiicax. Ecan cienoBaTh 9TOMY IPaBUITY, TO TECTHI BO3BPAIAEMbIX 3HAUCHU T
MIPOBOJIATCS JIUIITH B OJTHOM MECTE, [TPU HTOM YIAJISIOTCA BCE HEHY KHbIE Ty OMNKATHI —
1 Ballld TeCTbI BIOJHE BOUChIBaloTcd B DRY-ipunnini, nmpusbiBaiomuii He MOBTO-
pATbed. B utore cHMIKAIOTCA 3aTpaThl HA UX COMPOBOKICHIME.

OrcyTerBue OTPEGHOCTH B TECTUPOBAHUU COCTOSIHUSI HA OCHOBE UCXOJISIIIINAX
COoO0IIEeHNH He 03HAYAET, YTO UCXOJAIINE COOBIEHNsT BOOOIIE HEe HYJKHO TECTUPO-
BaTh. CyHIeCTBYIOT /IB€ Pa3HOBUAHOCTH MCXOAIIMX COOOIIEHWIA, U ISt OJTHON U3
HUX TPeGYETCs TECT MHOTO POJIA.

Y HEKOTOPBIX UCXOAAIUX COOOMIEHUH HET HUKAKUX MOOGOUHBIX a(h(DEKTOB, OHK
HHTEPECYIOT TOJBKO CBOUX OTHpaButTeseid. OTIpaBuTest, KOHEUHO Ke, 3a00THT
MOJTy4aeMbIil B OTBET Pe3yJIbTatr (3a4eM JKe €llle OTIPABJISITH COO0IIeHre? ), HO JIIst
JPYTUX YacTell PUIIOKEHUSI OTIIPABJIEHHOE COODIIEHNE HE IPEICTABIISIET HUKAKOTO
unrepeca. [Togo6HbIe NCXOAATINE COOOIIEHNST HA3BIBAIOTCS 3ANPOCAMU U He HYKIa-
I0TCS1 B TECTUPOBAHUU OTIPABJSIIONINM 00beKTOM. COOOIIEHUSI-3aITPOCHI SIBJISTIOTCST
YacThIO OTKPHITOTO MHTEP(Elica CBOUX MOIydaTeseii, KOTOpble YiKe Peaiu3yioT Bece
HEOOXOIUMOE TECTUPOBAHUE COCTOSTHUSL.

OpHaKO y MHOTUX HCXOASIINX COOOTIEHUH umeromcst moboutbie ahdexto ((aii-
JIBI 3AMTUCHIBAIOTCS, 3AMTUCH 6a3 TAHHBIX COXPAHSIOTCST, HABII0IaTeITh MTPEIPIHIMA-
eT Kakoe-JinOo JIEUCTBIE ), OT KOTOPBIX 3aBUCHT paboTa Ballero mpuiokenus. Takue
COODIIEHNST SIBSIOTCSA KOMAHOAMU, VI B OOS3aHHOCTH OTIPABJISIIONEMY X 00BEKTY
BMeHSAETCS MOATBEPKICHUE HAJTesKaliel oTripaBku. [loaTBep:kaeHne OTIpaBKu co-
O0IIeHUsT TECTUPYET MOBEIEHIE, @ HE COCTOSTHUE, MCIOJIb3YsT MHMOPMAIIUIO O TOM,
CKOJIBKO Pa3 U ¢ KAaKUMHU apryMEeHTaM1 OTIIPABJIEHO CO00IIeHue.

Wcxozst 13 3TOT0, MOKHO JIATh CJAEAYIONINE PEKOMEH/IAITNH O TIPEJIMETE TECTUPO-
BaHus. Bxozsiue coobmen st J0/KHBI TECTUPOBATLCS B OTHOTIIEHUY BO3BPaIiia-
eMoTo cocTosiHust. Mexopsiue cooOIeHrs-KOMaH bl JOJKHBI TECTUPOBATHCH,
4TOOBI YOEAUTHCS, YTO OHU GBLIN OTIPaBJIeHbl. VcXoasiue cooOIeHsI-3ampochl
TECTUPOBATHCS HE TOJIKHBIL.

ITpu ycsoBum, 4T0 0OBEKTHI BAIIETO MTPUIOKEHIS OOTIAIOTCS APYT € APYTOM HC-
KJIIOYUTEJBLHO C TOMOIIBIO OTKPBITHIX MHTEP(dEicoB, BAITUM TeCTaM He HY»KHO 3HaTh
HU 0 4eM jpyroM. Korma tectupyercst 5T0T MUHUMAJBbHBIA HAOOP cOOOIIEH M, Ha
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/060 TECT He MOTYT HOBJIUATH HUKAKKE M3MEHEHNUS B 3aKPbITOM MOBEICHIN 1060~
ro oObeKTa.

Korzma ncxogsiue cooduieHns-KoOMaHAbl TECTUPYIOTCS € HEJIbIo yOeAUThC, YTO
OHM OTIIPABJIEHbI, C/Ia00CBA3aHHbIE TECTHI MOI'YT BBIZEP/KATh U3MECHEHISI, BHOCMbIE
B IpuiokeHne 6e3 NPUHYKACHUS K M3MEHeHMIo X camux. [Ipu ycioBum, 4To oT-
KpbITble MHTeP(ENChl 0CTalOTCs cTabUIbHBIMU, EPBOHAYANBHO CO3aHHbBIE TECTDI
OyayT paboTaTh, HUKOT/Ia HE BBI3bIBasl y BaC HUKAKMX ONACEHUI Ha CBOM CUET.

YMeHue onpenenstb HY)XHbIi MOMEHT
AN TeCTUPOBaHUSA

Kax To/IbKO TOSIBUTCST CMBICJI B TOM, YTOOBI CO3/[aBaTh CHAYAIA TECTBHI, & TOTOM CaM
KOJI, IUMEHHO TaK M CJIeAyeT MocTynaTh. K coskaleHuIo, IPUHATHAE PEHICHUS O TOM,
KOT/Ia IMEHHO TTOABUATCA STOT CMBICT, MOKET CTATh JJIT HAUMHAIOIINX IIPOCKTUPOB-
HIMKOB BeCbMa HeJIErKOM 3a/jaueil, U JaHHbIIl paHee COBET BPS/L JIU IPUHECET KaKyTo-
760 1mob3y. HOBIUKY 334aCTyI0 CO3[AI0T M3JIHIIHE CBSI3AHHBIN KOJI, OHU CKJIOHHBI
K 00'be/IHEHIIO He CBSI3aHHBIX JIPYT € IPYTOM 005I3aHHOCTEI 1 IIPUBSI3BIBAIOT K KaXK-
71oMy 00BEKTY MHOKECTBO 3aBHCHMOCTeil. Co3/taBaeMble MU IIPUIIOKEHS BBITJISISIT
KaK 3aIlyTaHHBIT KOJI, B KOTOPOM BOOOIIIE HE BCTPEYAIOTCsT 0OBEKTDI, CYIIECTBYIOIIE
B u3oJAIMN. IIpoBecTH 1mocJie 5TOro TeCTUPOBAHKE TAKUX MTPHUJIOKEHHIT HEBEPOSATHO
TPY/IHO, TIOCKOJIBKY MecmvL npednonazarm nosmopHoe UcnoIb308anue, a TOBTOPHO
HCIOJIb30BATh TAKOI KOJL HEBO3MOKHO.

V3HavasIbHO JJIsT HAIIMCAHKST TECTOB HEOOXOAMMO HAJIMYNE XOTst Obl Maseieit
BO3MOKHOCTH TTOBTOPHOTO HCIIOJIb30BAHUST KOZIA IUIsT BCTPAUBAHUSI B OOBEKT C MO-
MEHTa eTO TOSIBIEHNUS; B TPOTHBHOM CJIyYae TECTHI BOOOTIE He CMOTYT OBITh HaHca-
ubl. [ToaTOMy HauMHAIONUM IPOEKTUPOBIUKAM HYKHO CTPEMUTLCS K HAIIUCAHUIO
KOJ1a, KOTOPBIII € CAaMOTO HavasIa MPHICIIocodieH Uit TecTupoBanust. Cesath 9To Ipn
OTCYTCTBUU HABBIKOB IIPOEKTUPOBAHM Kpaiiie TPyAHO, HO eCJIU IIPOSIBUTD YIIOPCTBO,
TO TIOTYYUTCST XOTST OB TECTUPYEMBIT KOJI, THAYE BOOOIIE HIYETO He BHIHIET.

Oxnako ciaeyer UMeTh B BUJLY, UTO IEPBOOYEPEHOE CO3[AHNE TECTOB HE ABJI-
eTcs 3aMEHON 1 TapaHTHell Ka4eCTBEHHO CIIPOEKTUPOBAHHOTO Tpuioxkenus. ITomy-
yaeMas B Pe3yJIbTaTe NePBOOYEPETHOTO HAMCAHU TECTOB BO3MOKHOCTH TOBTOPHO-
TO MCIIOJIb30BAHUS KOJa, KOHEYHO, JIydlile, YeM BOOOIIe HUY€ero, HO IPU ITOM
KOHCTPYKIIMA NPUJIOKEHNS BCEe PaBHO MOKET OKa3aThCA JAaJIeKOH OT COBEPHICHCTBA.
Hosuukn n3 syqmmx moGyRASHNH 3a4acTyIO MTHIITYT JOPOTOCTOSIINE B COTTPOBO-

JKACHUN 1 COZIEPIKaIre MHOKECTBO HOBTOpeHI/If/,I TECTDI IS 3allyTAHHOTO, UMEIOIIETO
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cUJIbHbBIE CB3U Koza. Kak 9To HU Imeyasibio, Ho Hanbosiee CI0KHbIIA KO 04eHb 4acTo
co3/laeTcsl HauMeHee KBaTMUIMPOBaHHbIMU crierinaiuctamMmu. OH OTHIO/b He OT-
paskaeT UCTUHHYIO CIOKHOCTD PEITaeMOil 3a1a4M, a CBUIAETEIbCTBYET 00 OTCYTCTBUH
oTIbITa y IporpamMmucTa. /[t Harmmcanus mpocToro Kojia HAaUMHATOTIUM IIPOTPAMMU-
CTaM MIPOCTO He XBaTaeT HABBIKOB.

Co3sanable HOBUUKAMU CJANIIKOM CJIOKHBIE TIPUIIOKEHUS — 9TO CKOpPee Pe3yJib-
TaT UX HACTOINYMBOCTH, 4y0 YK€ TO, 4TO OHM Boobuie paboTaior. Kox ouens msice-
Jblil, TIPUJIOKEHNE TPYIHO TOAETCSI U3MEHEHUSIM, U BCe TECTHI TIPU KaKI0U pe-
OPTAHU3AINYU TTPUXO/AT B HETOJHOCTh. BhICOKME 3aTpaThl HA M3MEHEHUS MOTYT
CHUBUTH IPOU3BOANUTENBHOCTD, YTO 00ECKYPAKUT BCe 3aMHTEPECOBAHHbIE CTOPOHBIL.
Kackayn namenenuii 1o BceMy MpUJIOKEHUIO U 3aTPaThl HA COIPOBOJK/IEHNE TECTOB
CO3/Iaf0T BIIeYATIEHNE, YTO TECTHI CTOST TOPOsKe UX PeaTbHOM TIEHBI.

Ecm BbI Kak HAuMHAIOMINI paspabOTUMK OKa3aJMCh B IOAO0OHON CUTYaIIUH, HE CTO-
UT TepSTh BEPY B IIEHHOCTb TeCTUPOBaHUA. TecTUpoBaHue U HATUCAHUE KOJa C Ha-
YaJTbHBIM ITPUTIEJIOM Ha TECTUPOBAHNE HYKHO ITPOBO/IMTH CBOEBPEMEHHO U B Pa3yMHBIX
06beMax, 4To MO3BOJIUT CHU3UTH Balin ob1ue 3atpatsbl. [loayuenne mogoOGHbIX BBITOL
TpebyeT MOBCEMECTHOTO IPUMEHEHHs IPUHIIUIIOB 00bEKTHO-OPUEHTHPOBAHHOTO IIPO-
e€KTUPOBAaHMS — KaK B KOJIe Balllero MPUIOKEHUS, Max U B Kojie Balmmx TecToB. [1pu-
oGpeTeHHble 3HAHUS B JieJie IIPOeKTUPOBAHIS Y Ke YITPOIIAIOT HAIIMCAHUE TECTUPYEMOTO
KOJIa, 2 TOMY, KaK 3T IIPUHITUATIBI TPOEKTUPOBAHUS TPUMEHSIOTCS TIPU CO3/IaHNUU TECTOB,
TTOCBSITIIEHa OCHOBHAS YacTh OCTAJIbHOTO MaTepuasa JaHHO! riaBbl. [lockombKy rpa-
MOTHO CITPOEKTHPOBAHHBIE TTPUJIOKEHUST JIETKO TIOJIAI0TCS MI3MEHEHUSIM, 2 KAUeCTBEH-
HO CIIPOEKTHPOBAHHBIE TECTBI 3aIIPOCTO MOTYT BOOOIIe N30eKaTh M3MEHEHHI, COBO-
KYITHOCTb 3TUX KOHCTPYKTUBHBIX YCOBEPIIEHCTBOBAHNI OKYITUTCSI CTOPUIIEH.

OmbITHBIE TPOEKTUPOBIIMKH MTOJYYAIOT MTOYTH He3aMeTHble KOHCTPYKTUBHbIE
YJIy4IlIeHUS OT MepBBIX TecToB. Ho 3TO He 3HAUUT, UYTO OHU HEe MOTYT U3BJIEUDb U3 CO-
GJIIOJICHUST TAHHOTO TIPUHIIAIIA KAKYI0-TO TIOJIb3Y WJIM YTO OHUM HUKOT/A [IPU HTOM
He 00HAPY/KUBAIOT YTO-INO0 HeOKMIaHHOe (KPOME BBITOJIbI, U3BJIEKAEMON 13 yiKe
UMeIOIIEeNCsT HaBI3aHHOW BO3MOKHOCTU TIOBTOPHOTO UCIIOJIb30BaHUs Kojia). biiaro-
Japst 9TOMY ITPOTPAMMUCTBI CO3AAI0T ¢Jab0 CBA3AHHbI, TTOBTOPHO UCIIOJIb3YEMbIil
KOJI, @ TECTBI TPUHOCST TI0JIb3y WHBIMU Ty TSIMU.

ONBITHBIM IIPOEKTUPOBIIUKAM U3BECTEH IIPUEM KOHTPOJIBHOI IIPOOLL, TO €CTh
9KCITEPUMEHTAIBHOTO TIOVCKA PEIIeHNS 3a7[aul Ha dTalle HallMCaHus Ko/la. JTU 9KC-
MEPUMEHTBI HOCAT UCCJIEI0BATENbCKUI XapaKTep W KacaloTCsT 33/1ad, JJIsT KOTOPBIX
ellle He HaliJleHO KOHKpeTHOe pelllenue. Kak TOJbKO cutyaius mposiCHUTCS U KOH-
CTPYKIMS caMa TO/ICKaKeT HyKHOe pellleHne, MPOrPAMMHUCTBI TYT K€ BEPHYTCS
K CO3/IAHUIO KOJIA C TIEPBOOYEPETHBIM HATMCAHUEM TECTOB.
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Barira koneuHas 11es1b 3aKII04a€TCA B CO3/IaHNN KAYeCTBEHHO CITPOCKTUPOBAHHBIX
MPUJIOKEHUH, UMEIOIIUX BIIOJTHE TIPHEMJIEMbII 0XBat Tectamu. Hansydmmuii criocob
JIOCTUKEHUS ATO 11eTM BaPhUPYETCS B 3aBUCUMOCTH OT TOTO, HACKOJIbKO BBI OITBITHBI.

YMenue 1eficTBOBATE 110 COOCTBEHHOMY YCMOTPEHHIO HE CIIEYET PACCMATPHBATh
KaK paspeleHre Ha OTMeHY TecTupoBaHUsl. [1710X0 cripoeKTUPOBAHHBIM KOJ/IOM,
HE VMEIOIMM CPEACTB JJIS TECTUPOBAHMUSL, MOKET ObITh TOJBKO YCTAPEBIINN KO,
BOOOIIIE He MoIatoNuiics TecTupoBanuio. He Hy KHO TIepeoTieHUBaTh CBOU BO3MOJK-
HOCTH 1 MCII0JIb30BaTh B KAUueCTBe IPEJIJIora /IJis 0TKa3a OT TeCTUPOBAHUS Pa3/lyToe

CaMOMHEHHE.

YmeHune npoeoauTb TectTupoBaHue

Cosnarb HOBYIO cpelly TecTupoBaHiist Ha Ruby Mosket 10601 10/1b30BaTe b, 1 OPOIA
CRJTAJIBIBAETCST MHEHTE, UTO HTO IOCTYTTHO KaxkaoMy. Ho HoBast, Gosee ymaumast cpena
MOJKET cojiepskaTh GYHKIMHU, Ge3 KOTOPBIX He 060iTICh. U eciii BbI ClIOCOGHBI 3/1pa-
BO OLIEHMBATDh BCE BBITOJbI U UBJEPIKKU, MOKETE CBOOOAHO BHIOUPATH JII0OYIO 110/
XOJISTIYIO BaM Cpey.

O/HAKO €CTh HEMAJIO BECKUX apryMEHTOB B TI0JIb3Y TOTO, YTOOBI OCTaBATHCS
B IpejieJiaX OCHOBHOTO HarpasJieHus Tectuposanust. Haubosee BocTpebOBaHHbBIE
cpesl 06agaT Tydiieil moaaeps:kkoit. Oru ObICTPO OOHOBJISIOTCS, YTOOBI HE yTpa-
YKMBaTh FaPAHTHUIO MOAAEPAKKI COBMECTUMOCTH ¢ HOBbIMHU Bbinyckamu Ruby (u Rails)
1 4TOGBI He BO3HUKAJIO TIPENATCTBUN IPU TIOJIEPKKE TeKyIel Bepeun. Mx obmup-
HBII KOHTHHTEHT TI0JIb30BaTe el 3aCTaBJISIET COXPAHATH U OGPATHYI0 COBMECTUMOCT.
Bpsiz i ux cranyT 0GHOBJIATH TaKMM 06Pa3oM, 4TOOBI 3aCTABUTD BAC TIEPETTUCHIBATH
BCe Ballld TeCThl. M MOCKOIbKY OHM HAIILJIN JIOBOJBHO IMUPOKOE TIPUMEHEHNE, He-
TPYAHO HAWTHA TTPOTPAMMICTOB, IMEIOITUX OMBIT UX UCIIOJTH30BAHUSI.

Ha mMomenT Hamucanust faHHON KHUTH HanboJee BOCTPEOOBAHHBIME CPEaMi
cuntamch MiniTest or Paitana /[sBuca (Ryan Davis) u seattle.rb B KoMILIeKTe
¢ Ruby Bepcun 1.9, RSpec ot [Tasuaa Yemumcku (David Chelimsky) u komanbr
RSpec. ®unocoduu aTUX Cpesi OTINYAIOTCS APYT OT APYTa, HO K KAKOH U3 HUX BbI ObI
HU CKJIOHSJIMCh, 00€ OHM BIIOJIHE JOCTOMHBINA BHIOOD.

ITpaBza, OHUM TOJBKO BHIOOPOM CPEIBI JIEJI0 HE OTPAHUUMBACTCSI, BaM CJICYET
Takke BHIOPATh OINH U3 aJbTEPHATHBHBIX CTUJICH TeCTUPOBAHUSA: pa3paboTka Mmo-
cpezcrBoM TectupoBanus Test Driven Development (TDD) wiu pazpaborka yepes
peanmzanuio moseneHust Behavior Driven Development (BDD). Perierue MokeT
6biTh HerpocThiM. TDD 1 BDD MoryT nokasarbes AuaMeTpajibHO IIPOTHBOIIOIOK-
HBIMU aJIbTePHATUBAMU, HO JIyUIlIe BCETO MX MOKHO PACCMOTPETH B BUJIE CILIOIIHOM
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cpelsl, oI00HOI TOoii, yTo TMoKasaHa Ha puc. 9.3, Tie BhIOOp AUKTYETCs Ballleil oleH-
KO U OTIBITOM.

O6a cTiIs IIpeIonaraioT Co3Aanne Koja 3a CUeT IepBO0UePeHOI0 HalluCaHs
tectoB. B BDD uncionbsyercst moaxoa CHapy K1 BOBHYTPb € CO3IaHeM 00BEKTOB Ha
rpaHuile IPUJIOKEHMs 1 TPOPabOTKON UX IIPOXOKAEHI BOBHY TP, a TAKKE C CO3/1a-
HUEM ITPU HeOOXO0IMMOCTH 3aTJIYIIEK JIJIs TPEOCTaBICHMS TIOKa eIle He CO3MaHHbIX
06bekToB. B TDD uconb3yercs Moaxol U3Hy TPU Hapy Ky, OOBIUHO OCYILECTB/IeMbIii
IyTeM TECTUPOBAHMI 00bEKTOB IIPEAMETHON 00JIACTH ¢ TIOCAEAYIONIM IIOBTOPHBIM
UCIIOJIB30BAHIEM TOJIBKO YTO CO3JAHHBIX 00BEKTOB IPEAMETHOI 00JIaCTH B TeCTax
CMEKHBIX YPOBHEN KOJIa.

[Ipeanourenne KakoMy-aub0 13 CTUIEH MOKeT OBITh OTAAHO HA OCHOBE HAKOII-
JIEHHOT'O OTIbITA WJIN CKJIOHHOCTEM, HO 06a OHM IIPHEMIIEMbL. Y KaKIO0TO CBOU 10CTO-
MHCTBA U HETOCTATKH, HEKOTOPbIE M3 HUX PACCMOTPEHBI B CJEIYIONINX pas/iesax mpu
HaIMCaHWH TECTOB.

B mporecce TecTUPOBAHUS [OJE3HO TPEACTABIATh 00BEKTHI IPUIOKEHIS Pas-
JIeIEHHBIMU Ha JIBE€ OCHOBHBIE KaTeropuu. [lepBast U3 HUX CONEPKUT Mecmupyemviil
obvexm, KOTOPBIN fajiee Tak u OyaeT HasbIBaThCsl. Bropas KaTeropus coaepKuT Bee

OCTaJIbHOE.
Mpwn ncnone3osaxum BDD Mpw ncnonb3dosaHum TDD
6osibLLas YacTb 6osibLLas YacTb
HaxoaANTCHA CHapYXun HaxoamMTCs BHYTPU

Puc. 9.3. BDD n TDD pomxHbl paccMaTprBaTbCs B BUAE CMUIOLLIHONM cpenpl

Baium tectaM JJOJKHO ObITH TOYHO U3BECTHO BCE O TIEPBON KaTETOPUHU, TO €CTh
0 TECTUPYEMbBIX 00BEKTAX, @ BOT IIPU UCTIOIb30BAHUU BTOPOI KATETOPUU OHU JIOJIK-
HBI UTHOPUPOBATH BCE, YTO TOIHKO MOKHO. CIIe/IyeT /IeaTh BUJI, YTO BCE OCTAIBLHOE
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IPUJIOSKEHNE HEITPO3PAYHO; €IMHCTBEHHOM IOCTYITHOM B X0/I€ TeCTUPOBaHUS NHMOP-
Mareit 6yzeT Ta, KOTOpYIo MOKHO coOpaTh, PACCMATPUBAST TECTUPYEMBIH OOBEKT.

[Mocsie HaBeneHms GoKyca TECTUPOBAHUS HA TECTUPYEMBbIN OOBEKT HY/KHO BBIOPATH
TOYKY, OTKY/Ia TPOBOAMUTCS TeCTUPOBaHME. Balm TecTbl Mo2ym MOJHOCTHIO HAXO-
JIUTHCS BHYTPU TECTUPYEMOTO 0GBEKTA (C TTOTHBIM JOCTYTIOM KO BCEM €T0 BHYTPEH-
UM yacTsim). Ho 210 Heymaunas wjest, MOCKOIBKY TIPH 9TOM HabJIIo/IaeTCst yTedyKa
3HaHWIT (KOTOPBIE IOJIKHBI OBITh 3aKPHITH B 0OBEKTE) B TECTHI, TOBBINITAIONIAS] CTETIEHb
CBA3AHHOCTU MEXK/y HUMHU U YBEJIMYNBAIONIAS BEPOATHOCTH TOTO, YTO U3MEHEHNUH,
BHOCHUMBIE B KOJI, TIOTPEOYIOT BHECEHUsT U3MEHEHMIT B TecThl. JIyuIie 3a/1aTh TOUKY,
OTKY/Ia TPOBOJIUTCS TECTUPOBAHNE, HA TPAHUIIAX TECTUPYEMOT0 00beKTa, T/ie Gy aeT
U3BECTHO TOJBKO O BXOJSIIUX M UCXOSIIUX COOOIIECHUSIX.

CPEAA MINITEST

TecTsbl B 2TOI1 TJ1aBe HaMMCAHbI ¢ UCTOTb30BaHueM cpesibl MiniTest. DTo He 3HaYUT, 4TO
MBI TIPEINIOYUTAEM UMEHHO 9TO CPeLy; IpUMepsI, HarcanHbie B MiniTest, paboTator rie
yrozano (8 Ruby 1.9 win B 60s1ee o3aHMX BepCHsAX s3bika). Bbl MoskeTe ipoaybapoBaTh
MIPUMEPBI U ITPOBOJIUTD C HUMU 9KCIIEPUMEHTBI, HE YCTAHABJINBAS HUKAKOTO JIOTIOJTHUTEIb-
HOT'O IPOrPAMMHOT0 00eCTIeYeH s,

3a BpeMs uTeHus 9Toii ri1aBbl cpesia MiniTest Moria yske usMeHUTbCS. Y IydllleHus B 3TO
MPUJIOKEHIE MOXKET BHECTH KTO YTO/IHO, IPEJIOCTABUB BaM ITOJIHOE IIPABO PACIIOPSIIKATHCS
HMU COBEPIIEHHO CBOOOHO (TAKOB YIK YiIes pa3paboTynKa IIPOrPaMMBbI ¢ OTKPBITHIM KO-
nom). Ho HesaBrcuMO OT TOro, Kak MOKeT ObITh ycoBepieHcTBoBaHa cpena MiniTest,
MOKa3aHHbIE HIJKE TPUHIIMIIBI OCTaHyTCs B cuie. He oTBiIekaiiTech HAa UBMEHEHUS B CUH-
TaKCHCe, CKOHIEHTPUPYHTECh HA TIOHMMaHUU OCHOBHBIX 11eJIeil TecTupoBaHus. Tak Bbl
CMOJKETE JIOCTHYD WX C TOMOIIBIO JIIOOOH CPEJIbl TECTHPOBAHUSL.

TecTupoBaHue
BXOASALLUX COOOLWEeHun

Bxozsiiyie cooBIeH st COCTaBISIIOT OTKPBITHIN HHTEP(eiic 06beKTa. ITH COOOIIEHNS
HY’KHO TECTUPOBATh, [IOCKOJIBKY OT UX CUTHATYPbI U BO3BpAalllaeMbIX MU pe3yJIbTa-
TOB 3aBUCSAT JIPYTUE OOBEKTHI TIPUIOKEHUSI.

B aTux nepBpIX TecTax UCIOIb3YeTCs KO/ U3 TIPUMEPOB IJIaBbl 3 <Y IIpaBIcHUE
3aBUCUMOCTAMU». Huske mpuBoANTCA HAalOMUHAHUE O Ki1accax Wheel u Gear B TOM
BUJIE, B KOTOPOM OHU HAXO/MJICH, KOT/Ia OBLIN TIEepPEIy TaHbI. Gear CO3/1aeT HK3eMILISAP
Kacca Wheel T1yGOKO BHYTPU CBOETO METOAA gear_inches, B CTpoke 24.
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NMPUMEYAHUE

B ocragmeiicst yacTu riaBbl COIEPIKATCA TECTDI JI YIKE ITPUBO/IMBIIETOCA B KHUTE KO/IA.
Panee atn IIPUMEDPDI KO/[a MTO3BOJIAIN 00BSACHUTD TIPUHIIUITBL O6'b€KTHO-OpI/IeHTI/IpOBaH-
HOTO ITPOEKTHUPOBaHMsd, a 3/1eCb OHN 6y[[yT HCIIOJIb30BaTbCA, YTOGBI IIPONJITIOCTPHUPOBATDH
c1rocoOb TECTUPOBaHUA PA3ITMYHBIX KOMIIOHEHTOB KOHCTPYKIINN. CJIe[[yIOIlII/Ie TECTbI
HE 3aTParnBaroT KaK/yI0 CTPOKY YBUJAECHHOTI'O BaMU KO/Ia, C UX ITOMOIIbIO ITIPOBOJAUTCS Te-
CTUPOBAHUE KaK/J0T'0 [TOHATHA, U3YYEHHOI'O B ZlaHHOﬁ KHUTE.

1 class Wheel

2 attr_reader :rim, :tire

3 def initialize(rim, tire)

4 @rim = rim

5 @tire = tire

6 end

7

8 def diameter

9 rim + (tire * 2)
10 end
11 # ...
12 end
13
14 class Gear
15 attr_reader :chainring, :cog, :rim, :tire
16 def initialize(args)
17 @chainring = args[:chainring]
18 @cog = args[:cog]
19 @rim = args[:rim]
20 @tire = args[:tire]
21 end
22
23 def gear_inches
24 ratio * Wheel.new(rim, tire).diameter
25 end
26
27 def ratio
28 chainring / cog.to_f
29 end

30 # ...

31 end
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B Tabnure 9.1 mokasaubl coobienust (KpoMe TeX, YTO BO3BPAIIAIOT MPOCTHIE
aTpuOyTHI ), IEPeCEKAoIIne TPAaHuIb 3TUX 00beKTOB. Kitace Wheel oTBedaeT 3a 0iHO
BXOjIstIiee coobiienve diameter (OTIIPABISIETCS KIACCOM Gear, SIBIISISICE JIJIST HETO
HCXOJISAIIIM COOOIIEHNEM ), a KJTacC Gear OTBEUYAET 3 J[BA BXOJSIIUX COOOIIEHIS] —

gear_inches u ratio.

Tabnuua 9.1. Bxogsauye n ncxogaiime coodbLeHna oobekTa

O6bext | Bxoasimme coobmenus | Ucxoasimue coobmenusi | Imeercs i KTo-HuOY b
3aBHCHMBIIi?
Wheel diameter Ila
Gear diameter Her
gear_inches Jla
ratio Ha

B Hauasie 9TOro pasjesia yTBepKIAaI0Ch, YTO KasKI0€ BXOJIIEe COOOIIEeHMe SB-
JIIETCST 9aCThIO OTKPBITOrO HHTEpdelica 00beKTa, TI03TOMY OHO JIOJKHO OBITH TIPO-
TecTUpoBaHo. Terepb HaCTaJI0 BpeMsl BbICKa3aTh HEOOJIBIIOE IPEI0CTEPEKEHNE,

YpaneHne Hemcnosib3dyemMbiX UHTepdencos

VY Bxoagnmx cooOUIeHU I 10JKEeH ObITh TOT, KTO OT HUX 3aBucuT. V3 nanusix Tabu. 9.1
BUJIHO, YTO 9TO YTBEPIKAEHIE cobmmonaercs g diameter, gear_inches n ratio, mo-
CKOJIbKY BCE OHM — BXOJIstIIie coobteHus. OT KajKI0ro U3 9THX COOOIIEHIN 3aBUCST
HEKOTOPBIE O0BEKTBI, He SGASIOUUCCS UX UCXOOHBIMU PEATUIATNOPAMU.

Eciit coctaBuTh 1o06HY 0 TAOIUILY [ TECTHPYEMOTO 00beKTa U HAITH 1Tpeji-
HoJraraeMoe BXojisiiiee cooOIIeH e, OT KOTOPOro HIUKTO HE 3aBUCHT, Ha HETO HY/KHO
CMOTPETH ¢ 0060 OA03PUTENBHOCTHI0. Kakoii 1esm ciryKuT peausarist cooolie-
HUSI, KOTOPOE HUKEM He OTIpaBJsercs? Beab Ha caMoM Jiejie OHO BOOOILIE He SBJIs-
eTCsl BX00AWUM, ITO HaJyMaHHasl Peau3alliis, ITOX0sKas Ha TOTaAKU 0 OYIyIInX
(creroBaTeIbHO, TIOKA YTO HE CYIIECTBYIOIINX ) TPEOOBAHUSIX.

TectupoBaTh BXOJMIIME COOOIIEHNUS, OT KOTOPbIX HUKTO HE 3aBUCUT, HE UMEET
HUKAKOTO CMBICJIA, UX HYKHO yAQIUTh. Ecam akTUBHO yiaisaTh HEMCIIOIb3YeMbIi
KO/I, TO Ballle TPUJIOKEeHNE OT ATOTO TOJIBKO BhIUTpaeT. Ha Takoi Koz 3pst TpatsTes
CPEeZICTBa, OH OTBJICKAET CUJIbI HA TECTUPOBAHUE U COITPOBOKIACHUE, HE ITPUHOC TIPU
3TOM HUKAKOW TOJIB3bI. Y TajieHre HEeNCI0JIb3yeMOTO KO/Ia TPUBONT K 9KOHOMUHN

CPEACTB, IIOCKOJIbKY €CJIN 3TOTO HE C/IeIaTh, TO KO/ IPUAETCA TECTUPOBATD.
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ITepecusbre cebs, ecau HyKHO; TOA00HOE yaaleHIe JOKAKET CBOIO LEHHOCTb.
Jlo Tex mop MoKa y Bac He CJAOKHUTCS TBep/Aast yOeKIEHHOCTh B TIPABUJILHOCTH BbI-
OGpaHHOI cTpaTeruu, MOKeTe YTellaThCs BO3MOKHOCTBIO BOCCTAHOBJIEHUS YaJleH-
HOTO KOJIa C IIOMOTIIO CUCTEMBI yIIpaBjenus: BepcusiMu. HezaBucumo ot Toro, Ha-
CKOJTBKO TPYHO HMJIU JIETKO BBl PACCTAETECH C KOJIOM, €r0 BCe-TaKW HYKHO yIaJTUTh.

HeHCHOJIb3y€MbeI KO IOPOKE OCTAaBUTh, HEKEJIM BOCCTAHOBUTD.

NMpoBepka oTKpbITOro uutepdenca

Bxopsiiine cooBimenns TeCTUPYIOTCS Ty TeM POBEPKHU YTBEPIKIEHIST, KAaCAIOTIEr0CsT
3HAYEHUS WJIM COCTOSTHUS, BO3BPAIlaeMOro Iocje UX MHUIIMHpoBaHus. [lepBbiM
TpeGoBaHMEM K TECTUPOBAHIIO BXOJSIIETO COOOIIEHUS SIBJISIETCS TTPOBEPKa (hakTa
BO3BPAIEHUST MU HA/JIEKAIET0 3HAYCHUS B JTIIOO0H BOBMOKHON CUTYAIIUH.

B crenyioiem hparmenTe Kojia okaszaH Tect MeTojia diameter, onpeeieHHOTO
B kstacce Wheel. B cTpoke 4 co3zaercs ak3eMIsip kinacca Wheel, a B cTpoke 6 yTBep-
sKjlaeTcst, 4To y 9Toro Wheel-o6bekra (Kojeca) umeercs diameter (auamerp) co

3HadeHueM 29.

1 class WheelTest < MiniTest::Unit::TestCase
2

3 def test_calculates_diameter

4 wheel = Wheel.new(26, 1.5)

5

6 assert_in_delta(29,

7 wheel.diameter,

8 0.01)

9 end
10 end

ITOT TECT MPEJEABHO TIPOCT U AKTUBUIUPYETCS € MOMOIIbIO HEGOIBIIOTO (par-
MeHTa Kojia. Y Wheel HET CKPBITHIX 3aBUCUMOCTEH, TIO9TOMY HUKAKUE APYyTrHe 00b-
eKTBI TIPHJIOYKEHUST B Ka4eCcTBe TIOO0UHBIX 3((hEKTOB TIPH BHITIOMHEHIH 9TOTO TECTA
He co3naiotcs. Koncrpykims kiacca Wheel 1103B0oJII€T TPOBOIUTD €TI0 TECTUPOBAHUE
HE3aBHUCHMO OT JTI000TO JIPYTOro KIacca MPHUI0KEeHNUSL.

TectupoBanue kiacca Gear MPOXOAUT UHTEpecHee. Gear TpebGyeT GOJIbIIe apry-
MEHTOB, ueM Wheel, HO Bce paBHO 00II[ast CTPYKTYPa 3TUX JBYX TECTOB OUEHb MOX0XKA.
B nokasannoM HMIKe TecTe gear_inches B CTpoKe 4 c03/1aeTCsl HOBBII 9K3eMILISAD
Gear, a B cTpoke 10 IpoBepsieTcst yTBepsKAECHUE O Pe3yIbTaTax BEI30BAa METO/A.
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1 class GearTest < MiniTest::Unit::TestCase
2

3 def test_calculates_gear_inches

4 gear = Gear.new(

5 chainring: 52,

6 cog: 11,

7 rim: 26,

8 tire: 1.5 )

9
10 assert_in_delta(137.1,

11 gear.gear_inches,
12 0.01)

13 end

14 end

Hosorit TecT gear_inches Bo MHOTOM TTOXOK Ha TeCT MeTojia diameter, ompezie-
JIEHHOTO B KJ1acce Wheel, HO BHENTHUH BUjt 0OMaHUMB. B 9TOM TecTe eCcTh YCIOKHEHNS,
OTcyTCTByKnuHe13TeCTediameter.IiMeHnua30ﬂlsGear peanusaiusa gear_inches,
KOHEUHO JKe, CO3/[aeT M UCIIOJIb3yeT APYroil 00beKT, — 9K3eMILIsAp Kiacca Wheel.
Knaccer Gear u Wheel cBsI3aHBI KOZIOM U B T€CTaX, XOTS 3/IECh 9TO HE MPOSBJISIETCS
TaK OYEBU/IHO.

Tot axT, uTo peasn30BaHHBIN B Gear MeTOJ gear_inches co3/1aeT 1 NCITOTb3yeT
ele oAuH OOBEKT, BIMIET HA IPOAOJIKUTEIbHOCTh TECTA U CTENEeHb BEPOSTHOCTH
TOTO, UTO OH IMOCTPAZAET OT HEMIPECKa3yeMbIX MOCTIEICTBUN B BU/Ic U3BMEHCHU B HE
CBABAHHOI ¢ HUM YacTu npuaoxkenus. Ho cssaHHOCTD, co3zaloniast aTy mpobJiemy,
CKpPBITa BHYTPH KJacca Gear U MO3TOMY COBEPIIIEHHO HEBUUMA B 3TOM TecTe. TecT
TpeHa3HavueH /I TPOBEPKHU TOTO, UTO gear_inches Bo3BpalaeT IPHUEMJIEMBIH pe-
3yJbTAT, U OH LEJUKOM U MOJHOCTHIO OTBEYAET STOMY TPebOBaHMIO, HO CIIOCO0
CTPYKTYpH3anuu 6a30BOro Koja 106aBJIsIeT CKPBITHI PUCK

Eciu cospanue Wheel 06oiigercst JOporo, TO TeCT Gear 3aILJIATUT 3TY LEHY JaxkKe
IPUTOM, YTO Y HEro HeT HUKaKoro uHrepeca k Wheel. Eciu ¢ Gear Oyzer Bce B 110-
psake, aWheel nepecraner paboraTh, TeCT Gear MOKET IIPOBAINUTLCA 110 COBEPIIEHHO
HesIBHOU MPUYMHE B MeCTe, HAXOAAMIEMCS JOBOJBHO JJaJIEKO OT TECTUPYEMOTO KOJia.

BoicTpee Bcero tectbl paboTaioT, KOTia B HUX BBIIOJHSAETCS MeHbIIe Koja (00beM
BOBJIEKAEMOTO B TECT BHEITHETO KO/IA HATIPSIMYIO 3aBUCUT OT Balllelt KOHCTPYKITUN ).
[Ipunoxenne, moOCTpOEHHOE U3 TECHO CBSI3aHHBIX, IEPETPYKEHHBIX 3aBUCUMOCTSIMU
00BEKTOB, MOX0KEe HA COTKAHHBII BPYYHYIO KOBEP, B KOTOPOM 3a OHOM BBITSIHYTOM
HUTBIO TAHYTCS Bee ocTajibhble. [Ipu TecTUpOBaHIK TECHO CBA3AHHBIX 00EKTOB TECT,
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IPOBOAVMBIIL B OTHOIIEHUH OJJHOTO 0OBEKTa, 3aIlyCKAET KO BO MHOTUX APYTUX 00b-
exrax. Ecimm ko, noo6HbIN Koy Kiaacca Wheel, Takske CBsI3aH € APyTUMU 00beKTaMU,
npobJieMa ycyryOuTes; ToT/Ia 3aIlyCK TecTa Kiacca Gear IIPUBEAET K CO3/IaHI0 OTPOM-
HOH ceTn 00bEKTOB, JI0OON U3 KOTOPBHIX MOKET IIPUBECTU K OTKa3y 110 CTPAHHOI
MIpUYNHE.

Taxoe B TecTax caydaercsl M1 4eM-TO U3 PsI/Ia BOH BBIXO/SIINM He CUYUTAETCS.
IToCcKOIBKY TECTHI B MEPBYIO OUEPE/b MOBTOPHO MCIOAB3YIOT KOJI, 9Ta mpobaema
SIBJISIETCS TIPEAABECTHUKOM TPSAYIINX HEYPSAIUIL 71T BCETO TTPUIOKEHUS.

N3ongumua TectTupyemMoro oobekra

IKIEMIUISIP KJacca Gear SIBJSIETCS JIOBOJIBHO MTPOCTBIM 0OBEKTOM, HO TIOTIBITKA ITPO-
TECTUPOBATDH €T0 METOJ gear_inches BBIABISAET CKPBITbIE CIOKHOCTH. 1lesb aToTO0
TecTa — yOeAUThCS B TIPABIJIBHOM BBIUMCJICHUH TIEPEAaTOUHOTO OTHOIIIEHUS B IOH-
Max (gear inches), HO oka3bIBaeTCs, UTO 3aMycK gear_inches 3aBUCHT OT KOJa, Ha-
XOJISIIETOCST B 0OBEKTE, KOTOPBII HE OTHOCUTCS K Gear.

ITo BechbMa pacipocTpaHeHHas TpobiieMa MPOEKTHPOBAHUST; KOT/Ia TPOTECTUPO-
BaTh Gear B M30JIAIMU HEBO3MOYKHO, 3TO HE CYJUT HUYETO XOPOIIETO B OYAyIIeM.
CJ103KHOCTH B UB0JIAIINY Gear [T TECTUPOBAHMS MOKA3bIBAIOT, YTO €TI0 KO/l TPUBI3aH
K KOHKPETHOMY KOHTEKCTY, KOTOPBIF HaKJIabIBAET OTPAaHWYEHNS, METaoNie Mmo-
BTOPHOMY MCIIOJIb30BAHUIO.

B ruaBe 3 ara cBsi3b Obliia pazopBaHa MyTeM yajieHust co3ianust Wheel-o6beKTa
13 KoJla Gear. Jlasiee TIOKasaH KoJI, B KOTOPOM CIe/TaHO Takoe Tipeodpaszosate. Terepb
Gear OkuIaeT BHEAPEHUs B cebst 06beKTa, TOHUMAIONIETo coobienue diameter.

1 class Gear

2 attr_reader :chainring, :cog, :wheel
3 def initialize(args)

4 @chainring = args[:chainring]

5 @cog = args[:cog]

6 @wheel = args[:wheel]

7 end

8

9 def gear_inches
10 # 06beKkT B nepemeHHoW 'wheel'’

11 # WrpaeT ponb 'cCnocobHOro mnoHuMMaTb coobuweHue diameter'.
12 ratio * wheel.diameter

13 end

=
S
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5 def ratio

16 chainring / cog.to_f
17 end

18 # ...

19 end

Taxoe ipeoGpasoBaHme KoJia MPOMCXOIUT TapaJie/IbHO ¢ TPeoOpasoBaHNEM 3a-
MBICTTa. Gear Tereph He HHTEPECYET KJIACC BHEAPEHHOTO 0OBEKTa, OsKUIAETCST JIUIITh,
YTO B HEM peasiu3yeTcs MeTo/| diameter. DTOT METO/ ABJISAETCS YACTHIO OTKPBITOTO
nnrepdeiica poiu, KOTOPYIO € MOJHBIM OCHOBAaHUEM MOKHO Ha3BaTh Diameterizable,
TO €CTb POJIBbIO 0OBEKTA, CIIOCOOHOTO MOHNMATh coo0IIeHme diameter.

Teteps, Kora Gear pasobiineH ¢ Wheel, sk3emiisip Diameterizable ciemyer
BHEPATH IIPU KaKIOM CO3aHUM Gear-o0bekta. Ho, TTOCKOJIBKY Wheel SBJIsieTCS
€IMHCTBEHHBIM KJIACCOM IIPUJIOKEHNS, UTPAIOLINM 9Ty POJIb, BADUAHTDI, [JOCTYITHBIE
B IIpoIlecce BBIIOJHEHUS KO/la, CTPOTO OrpaHnYeHbl. B peasnbHoil sku3nu (pas Ko/
B JIAHHBI MOMEHT yIKe CYIIECTBYET) KaK/IbII CO3/[aBaeMblii Gear-0ObEKT HE MOKET
130aBUTHCS OT HEOOXOIMMOCTH BHEIPEHNUS B HETO HK3EMILISIPa Kiracca Wheel,

Buenpenne Wheel B Gear — 3TO He TO Ke caMoe, YTO BHeIpeHne Diameterizable
[IpaBma, Koz TPUIOKEHWS BBITISIUT TOYHO TaK ke, HO eTo JJOTMYecKoe 3HaYeHne OT-
mgaercst. OTiandre He B HaOMPaeMbIX BAMU CHMBOJIAX, & B BAIEM TPEICTABICHU
0 TOM, YTO UMEHHO OHU 03HAYaloT. MBICJIEHHOE OCBOOOKIEHUE OT TIPUBS3AHHOCTH
K KJIACCY BXOJISIIIET0 OOBEKTA TI03BOJISIET OTKPBITh KOHCTPYKITUIO M PaHee HEIOCTYTHBIE
BO3MOKHOCTU mecmuposanust. Ipencrasienue o BHEAPAEMOM 00bEKTe Kak 00 9K3eM-
IJIIPe €ro PoJIv JaeT BaM GoraTbiil BBIOOp pa3HOBUAHOCTEN Diameterizable-00bEKTOB
JULA BHEIPEHU B Gear B XO/I€ BBITIOTHEHUS TECTOB.

()ﬂHHNIHSB03MOXﬂnﬂxDiameterizable-06BeKTOBHBnHeTCH,KOHequ;Ke,Wheel-
06BEKT, TIOCKOJIBKY B HeM abCOTIOTHO YETKO PeaM30BaH HaJIeKaIil nHTepdeiic.
B caepyionem npumMepe seaeTcst UMEHHO HTOT BeChbMa TIPO3AMYHBIN BHIOOD; B HEM
OOHOBJISIETCSI CYIIECTBYOIIUN TECT, KOTOPBIU MPUCIIOCAOJUBAETCS K M3MEHEHUSIM
KOJIa Iy TeM BHEeJI[PEHUS AK3eMIIsipa Kiacca Wheel (cTpoka 6) B X0/ie TECTUPOBAHUS

1 class GearTest < MiniTest::Unit::TestCase
2 def test_calculates_gear_inches

3 gear = Gear.new(

4 chainring: 52,

5 cog: 11,

6 wheel: Wheel.new(26, 1.5))
7
8

assert_in_delta(137.1,
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9 gear.gear_inches,
10 0.01)

11 end

12 end

Ucnonb3oBanue Wheel-oObekTa s BHeaperUIDiameterizable-o6beKTa1IpH-
BOJIUT K KOJLy TECTa, SIBJISIONIEMYCS 3ePKaJbHBIM OTpakeHneM puiIoxeHus. Ternepnb
CTAHOBUTCA BIIOJIHE OUEBUHBIM U B IIPUJIOKEHUN, U B TECTAX, YTO Gear UCIIOJIb3YyeT
Wheel. Takum 06Pa3oM OTKPBITO POAEMOHCTPUPOBAHO TO HEBUANMOE CBSA3bIBAHUE
KOTOPOE CYIIECTBYET MEK/IY dTUMU IBYMA KJIACCAMU.

Tect paboraer 10CTaTOYHO GBICTPO, HO JOOUTHCS TAKOM CKOPOCTH YAAN0Ch CO-
BEPIIEHHO CJIyYailHO. DTO TIPOUSOIILIO He TIOTOMY, UTO TECT gear_inches GbLI TIla-
TeJIbHO U30JIMPOBAH 1 OTBSI3aH OT [PYTOT0 KO/, a TIOTOMY, 4YTO BECh KOJI, CBSI3aHHbI
C 9THM TECTOM, CaM 0 cehe BBITIOJIHAETCS JOBOJIBHO OBICTPO.

3aMeTbTe TakKe, 4To 31ech (WK rae-1udo emle B Mog00HOI CUTyalnun ) He BIIOJI-
He 04eBU/IHO, 4TO Wheel-06bEKT Urpaer pojib Diameterizable-oObexTa. Jta PoJb
HOCHUT BUPTYAJbHBIN XapaKTep, MOCKOJIbKY TeJNKOM HAXOAUTCS JUIIb B BallleM
npegcrasieHni. Her naxe npusHakoB Koga, KOTOPbIA MOT Gbl CTaTh PYKOBOACTBOM
JUISE TeX, KTO OY/IEeT COMPOBOXKIAT IPUIIOKEHNE B OYIYIIEM, TIO3BOJISIONIIM JIyMaTh
0 Wheel-o6bekTe Kak 06 OTHOCAIIEMCS K poau Diameterizable.

OnHako, HeCMOTPST Ha HEBUIMMOCTD POJIN 1 CBSI3aHHOCTD ¢ Wheel, y TaKOI CTPYK-
TypU3alu TECTa UMEETCSA OJHO BIIOJIHE peajbHOe IIPEUMYIIeCTBO, IT0Ka3aHHoe

B CJleiytolieM pas/elie.

BHeapeHue 3aBucumMocTen
C UCMNOJIb30BaHMEM KJ1aCCOB

Korza Koz B Balllnx TecTax UCIHOJIB3YeT TaKUe jKe COTPYAHUYAoIIe 00bEKThI, KaK
1 Ballle MPUJIOKEeHNE, HeY a4y [IPU IIPOXOKICHUN TECTOB ITPOUCXOIAT UMEHHO TOT/Ia,
KOT/la OHU U JIOJIKHbBI ITPOU30ITH. 3HAUEHME HTOTO HEJIb3s HeJ[0OIEHUBATh.

Paccmorpum onnn ipoctoit npumep. [IpegcraBbre, 4TO OTKPBITHINT MHTEPDEIiC
Diameterizable-o0bekTa naMenmcst. Kakoi-HuOy b APYToil MPOTPAMMUCT 3aliet
B KO/ Kjlacca Wheel u 3aMeHNJI, Kak [IOKa3aHO B CTPOKe 8, uMa Metoza diameter
Ha width.

1 class Wheel
2 attr_reader :rim, :tire
3 def initialize(rim, tire)
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4 @rim = rim

5 @tire = tire

6 end

7

8 def width # <— paHbwe HasbBanca ‘diameter’
9 rim + (tire * 2)

10 end

11 # ...

12 end

I[IpezcraBuM gajiee, 4To STOT MPOrPAMMICT I10 OITHOKe He OGHOBHJI IMSI OTITPABJISI-
eMOTO B Gear-o0beKTe coo0IIeHNs. Gear O-TIPEKHEMY B CBOEM MeTO/le gear_inches
OTIpaBJIsIeET diameter, 0 YeM CBUAETEIBCTBYET IPUBOAMMBII B KAUeCTBE HATTOMUHA-
HUS TeKyTINH KO/ Kacca Gear.

1 class Gear

2 # ...

3 def gear_inches

4 ratio * wheel.diameter # <—- ycTapeBuwee coobuweHue
5 end

6 end

[TockompKy TecT Gear BHesipsieT ak3eMILISAp Kiracca Wheel, Wheel peanusyeT width,
a Gear OTIpaBJIsIeT diameter, TO IIPOXOJKAECHIE TECTA TIPOBAINBAETCS.

1 Gear
2 ERROR test_calculates_gear_inches
3 undefined method 'diameter’

B nipoBaJie HET HUYETO Y IUBUTETBHOTO, UMEHHO 3TO ¥ JIOJIZKHO OBLIO CITYUUThCS,
KOT/Ia JIBA KOHKPETHBIX 00BEKTA COTPYAHUYAIOT IPYT € JAPYTOM, HO [IPU HTOM TIOJTY-
qaTesTh COOOTIEH ST MI3MEHTIICS, & OTTIPaBUTe b — HeT. Koz kiacca Wheel m3MemHI-
¢4, MO3TOMY HY>KHO U3MEHUTD U KOJl Knacca Gear. TecT nan OO0l UMEHHO TaM, T/e
U JIOJIKEH.

Tect He oTamraeTcst 0CO60U CJAOKHOCTHIO, U €T0 TIPOBAJ OUEBHU/IEH, TIOTOMY 4TO
KOJI HOCUT abCOMOTHO KOHKPETHBII Xapakrep, HO, Kak U BCe KOHKPETHOE, OH pabo-
TaeT TOJBKO B JAHHOM KOHKPETHOM cirydae. VIMEHHO /71T 3TOTO KOZia TAHHBIN TecT
SIBJIIETCS BIOJIHE TIOAXO/AIINM, HO Be/lb OBIBAIOT W JIPYTHE CUTYAIIUH, KOT/Ia BaM,
CKOpee BCETO, IPU/IETCSI IMETD JIEJT0 C BBISIBICHHEM U TECTUPOBAHIEM aOCTPAKIIHI.

[Tpo6Jiemy sydiiie BCEro MpoUJLIIOCTPUPOBATH C TIOMOIIBIO HOJIeE HKCTPEMATLHO-

ro ipumepa. Eciit mMerorest coTHr 06BEKTOB ¢ POJIbio Diameterizable, TO Kak PEIHTH,
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KaKoW 13 HUX GOJIbIIE TIOXONUT JIJIsT BHEAPEHUS B X0O/I¢ TIpoBeieHnst Tecta? Ecim
poJib Diameterizable 0OXOAMTCS CAUIIKOM JOPOI0, TO KaK U30eKaTh 3a1rycka 60Jib-
HIOTO KOJIMYECTBA HEHYKHOTO M 3aTPaTHOTO 110 BPeMEeHM Koja? 3/paBblii CMBICJ
IIO/ICKA3bIBAET, UTO €CJIN HA POJib Diameterizable moAXOAUT TOJIBKO Wheel-06beKT
1 OH paboTaet 0BOJBHO OBICTPO, TO TECT MOJIKEH BHEAPSITH TOJBKO Wheel-00beKT.
Ho uro nenats, eciiu BBIGOP HE CTOJTb OYEBU/ICH?

BHepapeHue 3aBUCMMOCTEN B Ka4eCTBE poJsien

Kiracc Wheel u posib Diameterizable cBS3aHBI HACTOJIBKO TECHO, YTO WX TPYAHO
IIPEACTABUTD 110 OTAEJIBHOCTH, HO OCO3HAHNE IIPOUCXOAAIIETO B IIPEAbIIYIIEM TECTE
tpebyer ux pasindath. 1y Gear, 1 y Wheel UMEIOTCSI B3BAMMOOTHOIIEHUS C TPETHEH
CTOPOHOIT — ¢ posTbio Diameterizable. Ha puc. 9.4 mokasaHo, uTo oT Diameterizable

MMeeTCs 3aBUCUMOCTD y Gear, a cama poJib peajin3oBana B Wheel.

Diameterizable

#diameter
BHenpeHa
Bepet cebs KaK ponb
Kak ponb
Wheel Gear

Puc. 9.4. Gear 3asucut ot ponu Diameterizable, a Wheel a1y ponb peannayet

ITa poib sBASETCSA aGCTPAKITHEH HIEH O TOM, YTO Y HECOTTOCTAaBUMBIX 0OHEKTOB
MOTYT OBITh IamMeTpbl. Kak i ¢ ApyriMu abCTpakIusiMIL, BITOJIHE PE3OHHO OXKUIATD,
a0 aTa abcTpakTHAs POJTb OyET Ky/ia cTabuiIbHee, 4eM KOHKPETHKA, U3 KOTOPOH OHa
ncxoaut. Ho B MoKazaHHOM BBITIE CTydae CpaBeinBo oOpaTHoe.

B xogze ecthb Ba MecTa, r7ie 0OBEKT 3aBUCUT OT 3HAHUsI poJii Diameterizable.
[TepBoe HaxoaUTCsT TaM, r7ie Gear-0OBEKT MOJTATAET, UTO MY U3BECTEH WHTEPhetic
Diameterizable, TO €CTh OH BEPHT, YTO MOKET OTIIPABUTH cOOOIIEHIIE diameter
BHEZPEHHOMY 00BbEKTY. BTopoe 0THOCHTCS K KO, CO3/IAI0TIEMY BHEAPSEMbIiT 00D-
€KT, KOTOPBII BEpUT, 4TO AaHHbIN nHTepdelic peanusyeTcs B kiacce Wheel, To ecThb
OH oKujaeT, yTo B Wheel peanusyercd diameter. [Ipu usmenennu posu Diameter-
izable BosHuKaeT npobieMa. Wheel ObLI OOHOBJIEH /ISl PeaU3AlMKU HOBOIO WH-
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Tepdeiica, HO, K COXKAIEHUIO, Gear TO-TIPEKHEMY OXKHM/IaeT HAJIUYNS CTApOro MH-
Tepdeiica.

W3iomunka BHeApEHUS 3aBUCUMOCTH B TOM, YTO BBl MOKETE IIOJICTABJIATD pa3-
JIMYHBIC KOHKPETHBIE KJIACCHI, He U3MEHHS CyecTBYIoIero kojia. HoBoe mosenenue
MO’KHO cOOPATh IyTeM CO3[aHU HOBBIX 0OBEKTOB, UTPAIOIINX CYIECTBYOIINE POJIH,
U BHEJIPEHUS 9TUX 0OBEKTOB Ty/Ia, T/Ie 9TH Posin oykugaoTcss. OObeKTHO-OPUEHTH-
poBaHHasI KOHCTPYKITHUS TPEITNChIBAET BHEIPEHNE 3aBUCUMOCTE, TTOCKOJIbKY B HEN
MOJIATAETCST, YTO OTAETBLHO B3SThIE KOHKPETHBIE KIACCHI GY/IyT OOJIBIIE MOABEPTraTh-
Cs1 UBMEHEHUSIM, YeM POJIU, W HAa0O60POT: poJin Oy ayT OoJiee CTaOUIIbHBI, YeM KJIac-
Chl, U3 KOTOPBIX OHU OBLIN aGCTParupoOBaHbl.

K coskajieHuio, TOJIbKO 4TO MPOU3OIILIO COBEPIieHHO obpaTHOe. B 1anHOM 1pu-
Mepe U3MEHUJICS He KJIace BHEAPEHHOTo 00beKTa, a nHTepdeiic posu. BaeapeHue
Wheel-00beKTa OCTAJIOCH IIPHEMJIEMBIM, a OTIIPaBKa B azpec Wheel coobIieHus
diameter Terepb cTasia HEAOMYCTUMO.

Korma y posn mMeeTcst eIMHCTBEHHDINH UCTTOTHUTENb, TOT UCTIOTHUTETD U ab-
CTPAKTHAS POJIb HACTOJIBKO TECHO CBSA3AHBI, YTO IPAHUIIBI MEXKLY HUMU Pa3MbIBAIOT-
s, HO 3TO HE MMeeT HMKAKOTO TIPaKTUYeCKOro 3HaueHusI. B ganHoM cirydae Wheel
ABJISIETCA €IMHCTBEHHBIM MCIIOJHUTEIEM POJi Diameterizable, M Ha JAHHBI MOMEHT
BBI HE OKMJIaeTe HUKAKUX APYrux ucnosauteneil. Ecau cospanne Wheel-o6bekTa
06XO0/IUTCSI JIEIEeBO, BHepeHre Wheel He MMeET KaKOTO-JHO0 3HAYUMOTO HETaTHB-
HOTO BO3/1eHiCTBUSI HA BAIlIX TECTDI.

Eciit Koz MPpUJIOsKEHIST MOKET OBITh 3alliCaH TOJBKO OJHUM CIIOCOO0M, TO a(-
(hexTUBHEE BCErO CO3/IaBATh TECTBI ITyTEM 3€PKAJIIbHOTO OTOOPAKEHUST TOI JKe CXEMBI.
Torma Tectbr GyyT MPOBATMBATHCS MIPU HYKHBIX 0OCTOSITEIBCTBAX HE3ABUCUMO OT
TOTO, KaKMUMU OY/IyT U3MEHEHUST — KOHKPETHBIMHU (MM Ky1acca Wheel) nimm abeTpakT-
HpiMu (uHTEpdEliC MeToIa diameter).

Opako Tak 6uiBaet He Beerzia. MIHOTIA 06CTOSTETLCTBA 3aCTABIISIIOT OTKA3ATHCST
OT MCIHOJIb30BaHusA B TecTax Wheel-o6bekra. Ecou npuioxenue coaepKuT MHOTO
PasIMUHBbIX OOBEKTOB, CIIOCOOHBIX MCIIONHATL POJib Diameterizable, Yy BaC MOJKET
BOSHUKHY T 5KeJIaHKE CO3/IaTh OJINH U/IEaTN3UPOBAHHBIN 0OBEKT, YUTOOBI BAIIIK TECThI
SCHO TIepeiaBasIi 3aMbices1 9Tol posin. Eciin cospanue Bcex Diameterizable-00beKTOB
06XOIUTCS CAUIITKOM JIOPOTO, TO, YTOOBI 3aCTaBUTH TECTHI BBITIOIHATHCS ObICTpEE,
MOJKeT 1oTpeboBaThCs Co3/ianue eleBoro oobekra-noaneaku. Ecau Bbr paspaba-
TBIBAETE TECTHI Yepes peasusaliiio noseaeHus (BDD), B IpuiiokeHnH MOKeT He ObITh
HU OJIHOTO OOBEKTA, UCIIOJHSIONIETO ATY POJIb, U TOTJIA BaM [PUJIETCS CO3/ATh UMmo-

HUbYOb IPOCTO JIJIST HATTCAHYSI TECTA.
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CospaHune TecToBbIX Ay0sI€epoB

B cienytomieM puMepe paccMaTpUBAETCS Wes CO3MaHusT 00BEKTa-MOAMETKN
(TectoBoro aybiepa) s UCTIOMHEHUs posii Diameterizable. Ipeamonoxnm,
YTO JIJIsE 9TOTO Tecta nHTepdeiic Diameterizable-00beKTa BEPHYJICSA K UCIOJIb30-
BaHUIO UCXOMHOTO MeToja diameter u uTO diameter ONATH JOJKHBIM 0OPa3oM
peann3oBaH B kiacce Wheel, a coofIenne oTmpaBieHo u3 Gear-obnekTa. B crpoxke 2
co3ziaeTcd Mojijiesika 1o uMenu DiameterDouble. B cTpoke 13 sra nojeska BHEI-
psercd B Gear.

1 # Co3paHue ucnonHutensa ponu '‘Diameterizable’
2 class DiameterDouble

3 def diameter

4 10

5 end

6 end

7

8 <class GearTest < MiniTest::Unit::TestCase
9 def test_calculates_gear_inches

10 gear = Gear.new(

11 chainring: 52,

12 cog: 11,

13 wheel: DiameterDouble.new)
14

15 assert_in_delta(47.27,

16 gear.gear_inches,

17 0.01)

18 end

19 end

TecToBblIil y6rep — 9TO CTUAN30BAHHbBIH 9K3EMILISP UCTIOTHUTEIS POJTH, UCTION -
3yeMbIil NCKTIOUNTENBHO JIJIst TecTupoBanust. [10106HbIe y6Iepbl CO3AAI0TCS OYEHb
IIPOCTO, ¥ BaM HUYTO He MellaeT IIPUMEHSITh UX B KaXK/0i1 BO3MOXKHON cUTyallnn.
B kasxmom oTembHoM Ay6Giepe TOI4epKUBAETCST €IMHCTBEHHAS TPEICTABISIIONIAS
HHTEPeC 0COOEHHOCTD, a OCTATbHBIE CBOHCTBA 0OBEKTa MOKHO TIEPEHECTH HA BTOPOI
IJIaH.

JlyGaep cosdaem 3aznywxy Metosia diameter, TO eCTh peain3yeT Bepcuio diameter,
BO3BPAlIAIONLYIO 3aKOHCEPBUPOBAHHBII OTBET. DiameterDouble BbIIOJIHSAET Kpaiile
OrpaHnYeHHY0 (PYHKITIIO, HO HUYETO JAPYTOro OT Hero u He Tpebyercst. JlocTtatouHo
TOTO, YTO OH BCeT/Ia BO3BpalaeT B KauecTBe 3HAYeHNs AnameTpa yncio 10. Ito mo-
CTOAHHOE BO3BpalllaeMoe 3HaYeHre — HaJesKHas OCHOBA /I IIOCTPOCHUA TeCTa.



TecTnpoBaHmne BXOAALMX COOOLWEeHnin 267

Bcerpoensbie criocoObl cozganus Ay0IepoB U BO3BPalleHUs IIOCTOSHHBIX 3Ha-
YEeHU UMEIOTCS Y MHOTUX Cpefl TeCTUpOoBaHud. M0KHO, KOHETHO, BOCIIOJIb30BATHCS
U 3TUMHU CIIEIATM3UPOBAHHBIMU MEXaHU3MaMH, HO JIJIsT IIPOCTBIX TECTOBBIX 1y0ire-
POB BIIOJIHE IOCTAaTOYHO 3a/eliCTBOBATh IPUBbIYHbIE 00beKThl Ruby, uto, cob6cTBeH-
HO, U C/IeJIAaHO B ITIOKa3aHHOM BbIIIIE IIpUMEpeE.

DiameterDouble e s6asemcsa nMuTaTOpPOM. Vciomb30BaHMe CI0Ba «<IMUATATOP>
JLJIST OIIUCAHKA 9TOrO AyJIepa MOJKET JIEFKO BOINTH B IIPUBBIUKY, HO IMUTATOPbI — CO-
BepIIeHHO NHOW MeXaHU3M (B 3TOM TJIlaBe OHM pacCMOTPEHBI B paszele « Tectuposa-
HIe UCXOIAIIUX COOOLUIEHMIT» ).

Bueznpenue nybiepa ycTpaHser cBsA3b TecTa Gear ¢ KiaccoM Wheel. Temepp He-
Ba)KHO, HACKOJIBKO 6bICTpO BBITIOJTHAETCA KO Wheel, TOCKOIBKY KO/ DiameterDouble
BBIIOJIHSIETCS OBICTPO BCErA. DTOT TECT padOTaeT BIIOJIHE YAOBAETBOPUTEIBHO U IIPU
3aIlyCKe [I0Ka3blBaeT CJe/yIolee.

1 GearTest
2 PASS test_calculates_gear_inches

B aTOM TecTe MCIIOJIb3yeTcs TeCTOBbII Ay0JIep, YTO 03B0JIsIeT eMy ObITh IIPO-
CTbIM, 6bICprIM nu I/13OJII/IpOB.ElHHI)IM7 a TaKXe UMETb ABHO Bpra)KeHHbIe HaMepeHI/IH.
Tak 4To ke MOKeT IIOITH He TakK?

BuTtaHue B oOnakax

A Temepb MpeACTaBUM, UYTO B KOJ BHOCSTCS MPEKHUE M3MEHEHUs: MHTepdeiic
Diameterizable-oObekTa U3MeHgeTCs ¢ diameter Ha width, ko Wheel oGHOBISETCS,
a KOJI Gear OCTaeTCs [IPEKHUM. ITH U3MEHEHMS OIIATh HapyIIaioT paboToCIIOCOOHOCTD
npuioskenus. BermoMuuM, 94TO TIpesKHU TeCT Gear (B KOTOPOM BMECTO MCITOJIb30BAHUS
nybuiepa mpoBoANIOCh BHepeHKe Wheel-00beKTa) IIPAKTUYECKH CPA3y e BbISIBJISI 9Ty
pobIeMy 1 He TIPOXO/IIJI, BbIIaBast ONTMOKY BhI30Ba HEM3BECTHOTO MeTo/a diameter,

Ho renepn, korpa BHeapeH xybiep DiameterDouble, Ipy 3aIycKe TeCTa IPOU30M-
JIeT caeayioniee.

1 GearTest
2 PASS test_calculates_gear_inches

Tect no-npexcremy ycnewno npoxodum aasxe MpU IBHOM HAPYIIEHUH pabOTOCIIO-
COOHOCTY TIPIITOKEHNST, TOTOMY UTO Gear-0OHEKT OTIPABIIsIET coobienne diameter,
a B Wheel-00beKTe peasnsyercss MeTo width.

Bul co3pnany anbTepHaTUBHYIO BCEJICHHYIO, T/Ie TECTBI PALIOPTYIOT, YTO BCE XOPOLIIO,
HECMOTPs Ha SIBHBIN U3BSIH B IPUJIOKEHNN. BO3MOKHOCTD CO3/1aHUS TAKOH BCeJIeH-
HOI1 BbI3bIBAET Y HEKOTOPDLIX OIlaCeHMs, YTO UCII0JIb30Balue 3arlylieK U II0/IeJI0K
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c/lesiaet TecThl XpynkuMu. Korga Tak mponcxoiuT MoCTOSIHHO, 3TO BUHA IIPOTPaM-
MUCTa, 2 He HCTpyMeHTapus. [loBblleHne kauecTBa Kojia lpejrosaraeT IOHUMaHne
rJIyOUHHBIX TPUYKH 3TOH pobIeMbl, 4To TpebyeT OoJiee MPUCTATBHOTO B3TJIsi/a HA
€r0 KOMIIOHCHTBL.

B npuiioskeHnu cofepKUTCst posib Diameterizable. Mi3HauambHO y 9TOM POJIH ObLI
OJIVH HCITOTHUTEH — Wheel. 3aTeM GearTest co3man DiameterDouble — 8mopozo uc-
noanumens: poau. Korpa namenusics narepdeiic pou, HOBbIN WHTePQENC T0MKHBI
IIPUHSATH BCe UCIIOTHUTeNN posik. Ho ynycTuts U3 BHUMaHUS UCIIOJTHUTENENH POJIH,
CO3/JaHHBIX CIIEIUAJIBHO /I TECTOB, JJOBOJILHO IIPOCTO, YTO U IIPOU3OILIO B HAIEM
cayuae. HTepdeiic B Wheel o6HOBUIICS, a B DiameterDouble OCTAJICS TIPEKHIM.

TecTbl ANa A,OKYMEHTUPOBaHUA ponen

B ToM, uT0 3TO TPON301IIII0, HET HUYETO YINBUTETHHOTO, TOCKOJIBKY POJIb TIOYTH He-
BUIMMa. B IpUoskeHnn HeT TaKOro MecTa, Ha KOTOPOe MOKHO YKa3aTh MMajbIleM
U CKa3aTh: «ITUM CAMbIM omnpeziesisieTcsl pojb Diameterizable». MHorna moMHUTD
0 CyNIECTBOBAHUK POJIM 3aTPYAHNUTEIBHO, B UTOre 3a0bIBUMBOCTH HEM3OEKHO pac-
IPOCTPAHUTCS M HA TO, YTO UCIIOJHAIOT TECTOBbIE Ly0JIepbl.

O/1H U3 cri0co6OB MOBbIIIEHNS 3AMETHOCTU POJIU — YTBEPsKAEHNE O TOM, YTO OHA
BBITIOTHSIETCS Ky1accoM Wheel. VIMeHHO 3TO 1 fiestaeTcst B CTPOKe 6: posrh TOKYMEHTH-
pyercs, TaksKe poBepsieTcs, yTo Wheel peanunsyeT uHtepderic aToil poJu TOKHBIM

06pasom.
1 class WheelTest < MiniTest::Unit::TestCase
2 def setup
3 @wheel = Wheel.new(26, 1.5)

4 end
5
6 def test_implements_the diameterizable_interface
7 assert_respond_to(@wheel, :diameter)
8 end
9

10 def test_calculates_diameter

11 wheel = Wheel.new(26, 1.5)

12

13 assert_in_delta(29,

14 wheel.diameter,

15 0.01)

16 end

17 end



TecTnpoBaHmne BXoAALWMX coobLWeHnii 269

Tect implements_the_diameterizable_interface Heb3sg Ha3BaTh MOJHOCTHIO
YIIOBJIETBOPSIONIUM Hac pertennem. DakTudyecku oH He 3aBepiiieH. Bo-mepBhIx, ero
HEJIb3sT COBMECTHO MCII0JIb30BaTh ¢ IPyTUMU Diameterizable-o6bekTamit. JIpyrum
UCIIOJIHUTEJIAM JIAHHOU POJIM IPUAETCS ATOT TeCT npoaybanposars. K Tomy ke on
He JIeJTaeT HU4ero, YTo0bl TIOMOYb B PEHICHIH MPOOJIEMbI «BUTAHUS B 00JIaKaxX»> U3
TecTta Gear. YTBepsk/eHue o ToM, uTo Wheel BBITIOJIHSET IaHHYIO POJIb, HE 3all[UIa-
eT uMeioterocs B Gear jy6sepa DiameterDouble OT yCTapeBaHUs U HE TAPAHTUPYET
6e301nbOUHOE TPOXOKIECHUE TECTA METOOM gear_inches.

K cuactpio, mpobiemMa JOKYMEHTUPOBAHUS U TECTHPOBAHUSI POJieil nMeeT
BeCbMa IIPOCTOE PellieHre, KoTopoe Oy/eT MOJHOCTHI0 PACCMOTPEHO B OJHOM U3
CJIeIIOIIMNX Pa3/iesioB, MOCBSIIEHHBIX ITPOBEPKe KOPPEKTHOCTH HESBHBIX THIIOB.
A moKa I0CTaTOYHO YCBOWTD, YTO POJIH HY/KAAIOTCS B CBOEM COOCTBEHHOM TECTHPO-
BaHWMU.

[Tespio ganHoTO paszena 6blIa OpraHu3aIKst TPOBEPKU OTKPBITHIX MHTEPhEHCcOB
MyTeM TeCTUPOBAHMS BXOAAINX coobiieHnii. Tectuposanue Wheel mpormiio Ge3
ocobbix 3aTpar. Vicxoauslii TecT Gear 060IIesCs 10POsKE, TIOCKOJIBKY OH 3aBUCET OT
CKPBITOH CBSI3aHHOCTH ¢ Wheel. 3aMeHa 9TON CBI3aHHOCTH BHE[PEHHON 3aBUCHMO-
CTBIO OT 0OBEKTA, UCITOJIHAIONErO posib Diameterizable, mpuBesia K U30IAIUN Te-
CTHPYEMOTO OOBEKTA U CO3/IaJIa IJIEMMY: 4TO UMEHHO BHE/IPATH — PEATbHBINA 06HEKT
WJIN TTO/IZICJIKY TIOJT HETO?

Bui6op Mexy BHEAPEHUEM PealbHOTO 00bEKTa MU TIO/JIEIKA UMEET aIeKO
UyIIIe MOCTEACTBYS. BHeApeHe TP TeCTUPOBAHUU TOYHO TaKUX Ke 00BEKTOB,
YTO U TIPH BBITIOJTHEHU Y MPUJIOKEHUS, TAPAHTUPYET, UTO TECTBI He OY/IyT MTPOXOUTH
IIPU HEBEPHO CIIPOEKTUPOBAHHOM KOJI€, HO MOKET IIPUBECTH K TeCTaM, Ha KOTOPbIe
YXOAUT MHOTO BpeMeHU. A BHe/peHue Jy0epoB ClIOCOOHO YCKOPUTH BBITIOJHEHUE
TECTOB, HO COXPAHUTD ITPU 3TOM UX YSI3BUMOCTD OT TIOCTPOEHUST NJJIIO30PHOTO MUPAa,
IJIe TECTHI TPOXOJIAT, & TIPUIIOKEHNE PabOTaTh OTKA3BIBACTCSL.

Cuietyer 3aMeTHTD, UTO TECTHPOBAHUE CaMo 110 cebe He TIPUHYIKIAET K yCOBep-
MIEHCTBOBAHMWIO KOHCTPYKIMU. HWdTo, Kacaiorieecst TeCTOB, He 3acmaegisiem Bac
YCTPaHSTh CBsI3bIBAaHNWE M BHE/PATH 3aBUCUMOCTb. XOTs IOJXO0/l K TECTUPOBAHUIO
cHapysku BoBHYTpb (BDD) 1penocrasiiser 6oJiee 4eTKYI0 JTMHUIO IIPOBEAEHIUST, YeM
TDD, a1 o1nH 13 3THX MOAXO0/I0B HE MelllaeT HeOlIbITHOMY TPOEKTHUPOBIINUKY Ha-
mcaTh Koj Wheel, a 3aTeM BHeAPUTH co3nanue Wheel-oObekTa rirybOKo BHYTpU Gear.
ITO CBsI3bIBAHUE HE TPEMITCTBYET CO3/IaHUIO0 TECTa, HO MOBBIIIAET €T0 CTOMMOCTb.
CokpaliieHne cTerneHu CBA3aHHOCTU 3aBUCUT OT BalIero TOHMMAaHUS TPUHITATIOB

KOHCTPYWPOBaHW:I.
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TecTupoBaHue
3aKpbITbIX METOAOB

NHorma rectupyeMbie 0GBEKTHI OTIPABISTIOT coobiieHust camu cebe. Coolbierms,
OTIIPpAaBJIAEMbBIE B aJ/IpeC self, BBI3BIBAIOT METO/IbI, OIIpeaeIeHre KOTOPbIX HAXOANT-
sl B 3aKpBITOM HHTepdeiice moydaTeis. ITUX 3aKPBITHIX COOOIIEHUIT BPO/IE KaKk
1 HET — 110 KpaiiHell Mepe Ui BCero oCcTaabHOTO NMPUIoKeHus. [I0CKOIbKY OT-
npaBKa cooOUIEeHET 3aKPBITHIM METOJAM 3a TIpe/leJaMiu TECTUPYEMOro 06beKTa
He BUJIHA, B IEPBO3/JAaHHOM MUPE U/eaJbHbIX KOHCTPYKI[UII OHU B TECTUPOBAHUY
He HYKIAI0TCS.

OxHako peanbHblii MUp 6oJiee CypoB, ¥ sk HETO TAKOTO TIPOCTOTO MPaBHJIa
HeZ0CTaTouHO. PaboTa ¢ 3aKphITBIMU METOZaMU TPeOyeT PasyMHOIo MOAX0/1a U THO-
KOCTH.

UrHopupoBaHue 3aKpbITbIX
MEeTOA0B Npu TeCTUPOBaHUN

B nosnbp3y npomnycka TecCTUPOBAHUS 3aKPBITHIX METOIOB CYIECTBYET MHOKECTBO
BECKUX MPUYUH. BO-11epBbIX, TO00HDIE TECTHI UJIUITHI, 3aKPBITHIE METO/IbI CKPBI-
TBI BHYTPU TECTUPYEMOTO OOBEKTA, M BO3BPAIIIAEMbIE MU PE3YJIbTATHI HE MOTYT OBITH
BW/IHBI 32 €TO TIpeie;IaMU. 3aKPBIThIE METOIBI BBI3BIBAIOTCS OTKPBITBIMU METO/IAMH,
0151 KOMOPbIX Yarce umeromes mecmol. Koneuno ske, ommoKa, IOMyIIEHHAsT B 3aKPBITOM
METO/IE, MOJKET MTPUBECTH K COOIO0 BCETO MPUIIOKEHIS, HO OHA BCET/IA TTPOSIBUTCS TIPH
BBITIOJTHEHUH Y3Ke CYIECTBYOIEero Tecta. Heob6XoanmMocTh B TECTUPOBAHUY 3aKPbI-
TBIX METO/I0OB HUKOTI/]a He BOSHUKHET.

Bo-BTOpPBIX, 3aKPBITHIE METO/IBI HECTAOUIIBHBI, TOATOMY TECTHI 3aKPHITHIX METO-
JIOB CBsI3aHbI C TEM KO/IOM [IPUJIOJKEHUS, BEPOSTHOCTD BHECEHUS U3MEHeHUN B KO-
TOPBIN I0BOJIbHO BblcoKa. I[Ipu nsmenennu mpusIoKeHus MPUIETCs BHOCUTD U3-
MeHeHUd B TecTbl. MoKeT 3a11pOCTO CO3/1aThCsl CUTYaAIlUd, KOT/A JIparolieHHoe
BpeMsI IOTPAYeHO Ha BBITIOJIHEHUE TEKYIIero COMPOBOXKAEHNS HUKOMY He HY>KHBIX
TECTOB.

U HaKOHeI, TeCTUPOBAHKE 3aKPHITHIX METOJOB MOKET BBECTU B 3alJIy KICHIE
M HATOJKHYTH KOTO-TMO0 IPYTOTO Ha WX MCMOTb30BaHme. TeCThl MPeIoCTaBIISIOT
MOKYMEHTAIIUIO TI0 TECTUPYEMOMY 00DheKTy. B HUX pacckasbiBaeTcst 0 TOM, KaKOTO
B3aMMO/ICHCTBHS ¢ MUPOM B 11€JIOM OHM OKHM/IAIOT. BKIIOUEeHNE B 3TY UCTOPUIO 3a-
KPBITBIX METO/IOB /I30PUEHTHPYeT YhTaTes el HacyeT NX OCHOBHOTO TIpeiHa3HaAuYCHU S
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" TMOATAJIKUBAET K HaPYHICHWIO UWHKAIICYJIAIIUN 1N HpI/IO6peTeHI/IIO 3aBUCHUMOCTH OT
9THUX METOHOB. BaKprTbIe METO/Ibl JOJIKHbI CKPbIBATHCSA B BalllUX TE€CTaX, a HE BbI-

CTaBJIATHCA UMU HaIIOKa3.

YpaneHue 3aKpbITbIX
MeTOA 0B U3 TECTUPYEMOro
Knacca

OpuH U3 crioco60B 000 TH 3Ty TPOOJIEMY 3AKTIOYAETCS B TIOJHOM OTKA3€ OT 3aKPbI-
TBIX MeTO/I0B. Ecjii ux He Gy/IeT, BOIPOC O TECTUPOBAHUN 3aKPBITHIX METOIOB OT-
majer cam coboi.

O61beKT, IMEIOINI MHOKECTBO 3aKPBITBIX METOJIOB, COAEPIKUT BCE TTPUIHAKH
TOTO, YTO B €T0 KOHCTPYKITMU 3aI05KEHO CUIITKOM MHOTO obsizanHocTeit. Ecin y Ba-
11ero 06beKTa MHOTO 3aKPBITBIX METO/IOB, KOTOPBIE HEJIb3sT OCTABUTH H€3 TECTUPOBa-
HUs, TOJyMaiiTe, KaK M3BJIiedb METO/bl B HOBbII 00beKT. 3BIedeHHbIe METOIbI
chopMUpyOT 00sI3aHHOCTH HOBOTO 0OBEKTA, COCTABUB €0 OTKPBITHII HHTEpdEiic,
KOTOPBIH (TeopeTndeckn) Gyaer cTabuiIeH 1 JOCTaTOUHO GE301aceH ¢ TOUKH 3PEHMUSI
MPUOOPETEHNST OT HETO 3aBUCUMOCTH.

JlaHHast cTparerusi, KOHEYHO, XOPOIIa, HO, K COKAJICHUIO, MOJb3a OT Hee GyIeT
TOJIBKO MTPU YCIOBUHU PEATBHON CTaOMIIBHOCTH HOBOTO nHTEp(detica. IHOTIA ¢ HOBBIM
unrepdeiicoM He Bce TakK TJIA/IKO, U TYT TeOPUI PACXOAUTCA ¢ TPAKTUKOI. HoBbIii
OTKPBITBIN uHTEpdeiic Oyaer crabuiieH (in HecTabUJIEH) POBHO HACTOJIBKO, Ha-
CKOJIBKO GBI cTaOWMIIeH UCXOAHBIN 3aKPhITHI nHTEpdeiic. MeToibl He CTAaHOBSITCS
BOJIIIEGHBIM 00Pa30M Ha/IesKHee TOTBKO M3-3a UX mepemenienus. CBI3bIBaTh HeCTa-
GUITbHBIE METO/IBI CJIUIITKOM HAKJIAJIHO, KAKUME ObI OHU HU OBLITH — OTKPBITHIMU UJTH
3aKPBITHIMMU.

BbiOOpP B NoJib3y TECTUPOBAHUS
3aKpbITOro metoaa

MNuorga TpebyoTest peMuTeNbHbIE MEPBI — MTOPOU BIIOJIHE OTIPABAAHHO OCTABHUTD
HECOBEPIIEHHDIN KO/ B TIOKOE U 3aKPBITh TJia3a Ha GECIOPSIOK 10 TOCTYILIEHUS
6osiee KOHKpeTHOH rHbopMarmn. CKpbITh GECIOPSIOK OYEHB TIPOCTO — HYIKHO JIUIITh
3aKJIIOYUTD HE JOBEIEHHBII 10 COBEPIIEHCTBA KO/l B 3AKPBITBII METO/I.

Ecau coznath HecoBeplleHHBIN KO/l M He HABECTH B HEM B IIOPSI/JIOK, U3/IEPIKKN
HOIMIYT BBEPX, HO B KPATKOCPOYHO ITEPCIIEKTUBE IS PEIIEHUs KaKO-TO OIIpeieIeHHON
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npo6IeMbl HAITHCAHNE He IOBEICHHOTO 10 COBEPIIEHCTBA KO/Ia MOJKET COKOHOMUTH
cpencrBa. Eciii BBl HAMEPEHBI OTJIOKUTH IPOEKTHOE PEIEHUE, TEKYIIUE TPOOIEMbI
CJIEyeT PeriaTh HAUTPOCTEHIIUMI CTOCOOAMU: M30IUPYHTE KO, TIOMECTUB €T0 3a
camblii Jrydrimii naTepdeiic, KOTOpbId TOJbBKO MoxkKeTe cebe IPecTaBUTh, ¥ TOI0-
JKIUTE, TIOKA He MOSIBUTCS JI0MOJTHUTETbHAS NH(POPMAIIHSL.

[IpumeHeHmMe 1aHHON CTPATErMu MOKET IPUBECTH K UCITOTH30BAHNIO 3aKPBITHIX
METO/IOB C HEYCTOSIBIIMMCS KOZIOM. Pa3 BbI O/ HA 3TO, PACCMOTPUM TECTHPO-
BaHWE 9TUX HeCTaOUIBHBIX METOIO0B. KO/ PUIOKEHUST HE OTIMYAETCS KPACOTOM
1 MOJIBEPKEH YACTHIM U3MEHEHUSIM, TI09TOMY €CTh PUCK IPUBECTH 4TO-T100 B He-
TOZTHOCTb.

TecTpl 1oyyaTcd BechbMa 3aTPaTHBIMU; CKOpee BCETO, UX IPUAETCS ITPABUTD
cpasy sKe MocJjie U3MEHEHVSI OCHOBHOTO KO/Ia, HO JI060M JIPYToil BapuaHT MoJIeprKa-
HYsT pPAaBOTOCIOCOOHOCTI MOJKET OOONTHCH €IIe TOPOKE.

YT06bI Y3HATD, YTO U3MEHEHUST HAPYIIUIU PAOOTOCIIOCOOHOCTD, JaHHbIE TECTbI
He HY’KHBI, C 9TUM I10-IIPEKHEMY IIPEBOCXO/IHO CIIPABATCS TECThl OTKPBITHIX HHTEP-
(eiicos. [Ipu TeCTUPOBAHUY 3aKPHITHIX METOIOB BBIIAIOTCA co00IIeHns 06 ommmbKax,
TOYHO YKa3bIBAIOII[IE Ha HeyIauHble MECTa 3aKPBITOTO KOJAa. DT KOHKPETHbIE OInG-
KM CO3/IAIOT CUJIbHBIE CBSI3U U YBEJNYMBAIOT PACXO/Ibl HA COITPOBOXKIEHHE KOJA, HO
3aT0 YIPOIIAT MOHUMaHue 3 (HEKTOB OT UIBMEHEHUH 1 00JIETUAIOT PECTPYKTYPU3a-
IIUIO CJIOJKHOTO 3aKPBLITOTO KOJIA.

ITpeomoieHre GapbepoB, METTAOIIIX PECTPYKTYPU3AINHU, HTPAET BEChMa BAXKHYIO
POJTh, TTOCKOJIBKY BaM BCe PABHO TIPUJIETCS 3aHUMATBCST PECTPYKTYpHU3annei Koja.
B arom Bech embicst. Hepasbeprixa B Kojie HOCUT BpeMEHHbBIN XapakTep, 130aBJsThCs
OT Hee TIPUIETCST C TOMOIIBIO pecTpyKTypusanun. [lo Mepe moctymieHns 0MoaHN-
TEJBHON TTPOEKTUPOBOYHOI HHPOPMAIIH KOJI 3aKPHITBIX METOI0B OY/IET COBEPITEH-
crBoBathest. Kak TOJIBKO TyMaH Pa3BeeTCst U KOHCTPYKIUS 0OPETET OTHOCUTETIBHO
YeTKIE OUepPTaHsI, KO/l B METO/IaX cTaHeT bosee cTabunbHbM. Kak TobKo cTabmin-
HOCTH MOBBICUTCS, 3aTPAThl Ha COMPOBOK/AEHUE U HEOOXOANMOCTD B TECTUPOBAHUH
cTaHyT cHIKaThest. Co BpeMeHeM MOSIBUTCS BO3MOKHOCTD U3BJI€Yb 3aKPBIThIE METO-
JIbl B OT/IE/IbHBII Kace U 6e3 KaKuX-Jnb0 OMaceHuii mpeICTaBUuTh UX OCTATbHOMY
MUpY.

[maBHOE IIPaBUJIO TECTUPOBAHUS 3aKPBITHIX METO/IOB IJIACUT: HUKOL/A HE CO3/1a-
BaliTe 3aKPBITBIX METO/IOB, & €CJTM BaM BCE JKe TIPUIILIIOCH 3TO C/IEIATh, TO HUKOT/[A UX
He TecTUpyiiTe 6e3 kpaiiteil Heo6xoaumocTu. [T09TOMY OTHOCHTECH IPEAB3ITO K Ha-
[UCAHUIO TIOJOOHBIX TECTOB, HO HE OTACaliTeCh MX HAMUCAHUS, €CJIM OHU [TPUHECYT

HECOMHEHHYIO MOJIb3Y.
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TecTupoBaHue
MCXOAALUX COOO0LWeHnmn

Wcxopsimme (3006I_T.I6HI/I?I7 KaK YK€ U3BECTHO U3 pa3/eja «BoraBnenne npeaMeTa Te-
CTUPOBaHUA», ABJIAIOTCA 1mbo sanpocamui, 1mbo xomandamu. COO6HI€HI/I$I-33.HPOCI>I
NMEIOT 3HAYE€HME TOJILKO JIJISA OTIIPABUBIIETO UX O6T)€KT21, a COO6H_[€HI/IH-KOM3HIII)I
OKa3bIBalOT BJIMSAHUE Ha JIpyTHE 0OBEKTHI ITPUJIOKEHU .

MrHopupoBaHue cooOLEeHNn-3anpocoB

Coobuienus, He umeroriue no604HbIX 9(EKTOB, U3BECTHDI KaK COOOIIEHUS-3aIIPO-
cbl. PaceMOTpUM 1IPOCTOIL IIpUMep, Te OIpele/ieHHbIN B Kacce Gear METOJ gear_
inches ormpasiisieT coobieHre diameter.

1 class Gear

2 #

3 def gear_inches

4 ratio * wheel.diameter
5 end

6 end

Otmpaska coobrienns diameter He BBI3BIBAET HHTEPECA HU Y UETO, KPOME METO/IA
gear_inches. Metox diameter e nMeet HOGOYHBIX 3(D(PEKTOB, €r0 3aITyCK HE OCTaB-
JISIeT BUMMBIX CJIEIOB, U HUKAKKE JAPYyrie OObEKThI He 3aBUCST OT €0 BBITTOJHEHUSI.

TouHO Tak e, Kak TeCThbI JOJLKHBI HTHOPUPOBATH COOOIIEHUS, TIOCTaHHbIe 00b-
€KTOM B CBOI cOOCTBeHHBIN afpec (self), OHU J0JIKHBI HTHOPUPOBATD U HCXOJISIIIE
coobtenusi-3anpockl. [lociecTBrst OTIpaBKY COOOIICH st diameter CKPBITHI BHYTPH
Gear. [ToCKOJIbKY BCEMY OCTAJIbHOMY TIPUJIOKEHUIO OTIPABKA HTOTO COOOIIEHNUSI
He Hy’KHa, TeCTaM 3aHMMaTbhCs UM He CTOUT.

Pabota orpe/ieJieHHOTO B KJiacce Gear METO/Ia gear_inches 3aBUCHT OT pe3yJib-
TaTa, BO3BPAI[a€MOT0 METOIOM diameter, HO TECTUPOBAHUE C I[€JIBIO TIPOBEPKH
IIPaBUJIbHOCTU diameter mpUHAIIEKUT Kaaccy Wheel, HO HUKAK He KJjlaccy Gear
Jly6smmpoBath B Gear 110[00HbIE TECThI U3JIUIIHE, TIOCKOJIbKY 9TO HEU30EKHO TOBBICUT
PacXojibl Ha COMPOBOKAEHME KOMa. EAMHCTBEHHON 06sI3aHHOCTBIO Gear SIBJISIETCSI
IPOBEPKA MPABUILHOCTH PAOOTHI gear_inches; aT0 MOKET ObITH PEATM30BAHO Ty TEM
TECTUPOBAHUS TOTO (haKTa, uTO gear_inches Bceria BO3BpaAIaeT MprueMJieMble Pe-

3yJIbTaThl.
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NMpoBepka coOOOL,EeHNIN-KOMaHL,

Wuorna hakt oTIpaBKy COOOIIEHS Uzpaem 6ecoMa 8aANCHYIO POIb, TIOCKOIBKY OT
TOT'0, YTO B pe3yJbTaTe 3TOTO IPOU30UIET, 3aBUCAT JIPyTUe YacTU IPUJIOKEHUS.
B rakom cirydae TecTUpyeMblii 00bEKT OTBEYAET 3a OTHPABKY COOOIIEHMS, 1 TECThI
JIOJIKHBI TIOATBEPANUTD (DaKT ATON OTIPABKU.

Yro6bI TPOUILTIOCTPUPOBATH PEIIEHUE ITON 3a1auM, MOHAO0OUTCS HOBBIN MPH-
mep. IIpencraBbre cebe UTpPy, YYACTHUKU KOTOPOH YCTPAUBAIOT TOHKU HA BUPTY-
aJIbHBIX Besloculle/iaX. Y 9TUX BeJIOCUIIe/l0B, KOHEYHO e, UMEIOTCs 1ielIHble Iiepe-
nauu (gears). Kiacc Gear Terepb oTBeyaeT 3a onoBellleHue IPUI0KeHNus o dakTe
HEePEKTIOYEHUsT HTPOKOM MePeavn, UT0OBI MPUIOKEHNE MOTJIO U3MEHUTH TIOBEJIe-
HHE BeJIOCHIIe1a.

B caepyioniem nprMepe Kojia KJace Gear 0TBEYAET ITHM HOBBIM TPEOOBAHUSAM 32
cuer nobasyenus observer (Habmogaresns). Korga urpok mepexsodaer nepeady,
BBITIOJTHSIETCST MO0 METON set_cog, OO MeTon set_chainring. ITU MeTOALI CO-
XPaHAIOT HOBOE 3HaUeHMe BeJMYMHbI 33/IHEl NIIK T1epe/iHel 3Be3/104KH LelTHO 1epe-
Jlau, a TOTOM B CBSI3H € ITPOU3OINEINMHI U3MEHEHUSIMU BbI3bIBAIOT OTIPe/IeIeHHbIT
B KJ1acce Gear MeTojT changed (ctpoka 20). 3aTeM 3TOT METO/T OTITPABIISIET COOOTIIEHTE
changed B azpec observer, nepezaBas ¢ HUIM TeKylllee 3HadyeHre chainring u cog.

1 class Gear

2 attr_reader :chainring, :cog, :wheel, :observer
3 def initialize(args)

4 # ...

5 @observer = args[:observer]

6 end

7

8 # ...

9

10  def set_cog(new_cog)

11 @cog = new_cog

12 changed

13 end

14

15 def set_chainring(new_chainring)
16 @chainring = new_chainring

17 changed

18 end

19

20 def changed
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21 observer.changed(chainring, cog)
22 end

23 # ...

24 end

V kiacca Gear UMeeTCst HOBast 00SI3aHHOCTD: OH JIOJIKEH OTIOBECTUTH observer 00
U3MEHEHUN cog WK chainring. Dta 0653aHHOCTD BaskHA He MEHee TIPEKHEH, CBS-
3aHHOI ¢ BBIUMCJICHUEM MTePeaTOYHOTO OTHOIIEHNUS B roiiMax (gear inches). Koraa
UTPOK MEHSIET mepeady, MPUIoKeHe OygeT KOPPEKTHO paboTaTh TOJIBKO TPHU
YCJIOBUH OTIIPABKHU KJIACCOM Gear coobiieHust changed B ajipec observer. TecTol
TOJIKHBI YOEUTHCST B TOM, YTO COOBIIEHUE GO OTIPABICHO (M BBITIOJIHUTE CBOIO
3amauy 6e3 KaKux-1100 yTBEPKACHUNH OTHOCUTENbHO Pe3yJIbTaTa, BO3BpalllacMO-
ro UMeIoIIUMCcs B observer MeTo1oM changed). OGsi3aHHOCTD 110 BbIJaye YTBePsKe-
HUI 0 pe3yJibTaTe BBITIOJHEHUS MeTO/Ia changed BO3JIaraeTcsl Ha TECThI €T0 BJIAJIC/Ib-
I1a observer TOYHO TaK ke, KaK MCKJIIOUUTEIbHAS OTBETCTBEHHOCTD 3a BbIJIA4y
YTBEPKICHUS O Pe3yJibTaTe BLITIOJHEHWST MeTo/la diameter BO3Jarajach Ha TECTHI
ero BJajesbiia — kiracca Wheel. O0s13aHHOCTD MO TECTUPOBAHWIO 3HAUEHWSI, BO3BPa-
[aeMoro coolIeHreM, Bo3iaraeTcst Ha ero noJyydarens. CoBepiieHue aToro Jaei-
CTBUS Tie-HUOY/b B IPYTOM MECTE MPUBEAET K TOSBICHUIO POILYOIUPOBAHHOTO
KOJIa ¥ K YBEJTMUEHUIO 3aTPaT.

Y0661 u3bexKaTh AyOJNPOBAHUS KOJA, HYKEH Cliocob moaTBepsKaeHus (hakra
OTHpaBKHIKHKMJGeaP-O6beKTaCOO6HHﬂiHHChangedIBaﬂpeCObsePVEP,HGSHCTaBﬂH-
IOIIEro Bac IPOBEPATH BO3BpalllaeMoe MocJie OTIIpaBku 3HadeHue. K cuacTbio, Bce
pelraeTcst I0BOJIbHO MpocTo. Bam HyskeH umumamop (mock). IMurtartopsl TecTupy-
10T TIOBEJIEHIE, a HE COCTOsTHUE., BMeCTO MPOBEPKH TOTO, YTO Gy/eT BO3BPAIIEHO
B pe3yJibTaTe OTIPABKU COOOIIEHSI, UMUTATOPBI COJEPIKAT TPEANOIOKEHUE, UTO
coobienue OyaeT OTIIPaBJIEHO.

B nokasaHHOM HUKe TecTe TIPOBEPSIETCS BBIIOJIHEHNE KOJOM Gear CBOUX 00sI3aH-
HOCTEIH, U ietaeTest 3To Oe3 MPUBSI3KHU K TIOAPOOHOCTSIM MOBe/IeHUsT observer, B tecte
co3/1aeTCst UMUTATOP (CTPOKA 4), KOTOPbIN BHEIPSIETCS BMECTO observer (cTpoka 8).
Kaskipiii TecTOBBIN METOI TPEMTMCHIBACT UMUTATOPY OJKUJIATh TIOMYIECHUsT CO00ITIE-
Hust changed (ctpoku 12 u 18), a 3aTeM ybekaaeTcst, 4To OH ero Joxkaajcs (CTpo-
ku 14 u 20).

class GearTest < MiniTest::Unit::TestCase

1
2
3 def setup
4 @observer = MiniTest: :Mock.new
5

@gear = Gear.new(
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6 chainring: 52,

7 cog: 11,

8 observer: @observer)

9 end

10

11 def test_notifies_observers_when_cogs_change
12 @observer.expect(:changed, true, [52, 27])
13 @gear.set_cog(27)

14 @observer.verify

15 end

16

17 def test_notifies_observers_when_chainrings_change
18 @observer.expect(:changed, true, [42, 11])
19 @gear.set_chainring(42)

20 @observer.verify

21 end

22 end

ITO KJIaCCHIECKOe NCTIOIb30BaHNe CXeMbl IMUTATOpa. B mokazanHoM BBITIIE TecTe
yBeZIOMJIEH I Hab o aTe el Py M3MEeHEH K 3HadYeHUs cog MMEIOT B/ notifies_ob-
servers_when_cogs_change. B crpoke 12 umurtatopy ykasbBaeTcsi, Kakoe UMEHHO
coolIIeHne caeayer OKUIaTh, B CTPOKe 13 3amyckaercs moBeieHne, 3acTaBsiolee
9TO OxKkMIaHKe cObIThCH, B CTPOKe 14 oT uMuTaTopa Tpedyercs nposepka (axra ot-
npaBku coobiienus. TecT IPOXOANUT, TOJBKO eCJii OTIIpaBKa set_cog B ajpec gear
BBI3BIBACT HEUTO, 3aCTABJISAIONIEE observer TOMYyYUTh coobIeHre changed ¢ 3aj1aH-
HBIMU apryMeHTaMU.

3aMerbTe, 4TO eAMHCTBEHHOE AEHCTBIE UMUTATOPA B OTHOIIEHUH COOOIIEHIIS
CBEJIOCHh K TOMY, YTO OH 3allOMHILI €ro Ioaydenue. Ecu tectupyemblii 00beKT 3a-
BMCHUT OT [10JIy4aeMOro UM 0OpaTHO pesyJibTaTa [10cJie [o/IyYeHus observer cooblie-
HUs1 changed, UMUTATOP MOKET OBITh HACTPOEH Ha BO3BPAIEHIE COOTBETCTBYIOIIErO
3HaveHns1. Ho aTo Bo3Bpaiaemoe 3HaUeHME K JiesTy He OTHOCUTCS. VIMUTaTOPHI TTpei-
HasHaY€eHbI 15 TPOBEPKH (haKTa OTIIPABKY COOOIIEHHIA, Pe3yJIbTaThl BO3BPALIAIOTCS
UMM TOJIBKO IIPY HEOOXOAUMOCTH MOJNYYeHI Pab0TOCIIOCOOHBIX TECTOB.

®Dakt coxpanenus paboToCIIOCOOHOCTH Gear JasKe IOc/Ie UMUTALUU PabOThI IPU-
HajlJIeskaliero observer MeTosa changed, Ipu KOTOPOH He JielaeTcs MPaKTUIeCKU
HUYETO, IOKA3BIBAET, UTO KJIACCY Gear BCE PaBHO, YEM Ha CAMOM [IeJI€ 3aHUMAEeTCSI
9TOT MeToA. EAMHCTBEeHHON 0053aHHOCTBIO Gear SBJISAETCS OTIPaBKa COOOIIEHUS,
U 9TOT TeCT caM cebsl orpaHrdYrBaeT JIUIIb 0Ka3aTeIbCTBOM (hakTa, 4To Gear ¢ 9TOi
00513aHHOCTBIO CIIPABJISIETCSL.
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B kauecTBeHHO CITPOEKTUPOBAHHOM MPUJIOKEHUU TECTUPOBAHNE UCXO/SAITUX
cool1eHnii He JocTaBiisgeT 0coObIX XJI0n0T. IIpy HaMuny 3apaHee BBEJEHHbIX 3a-
BUCHUMOCTEN UX MOKHO JIETKO 3aMEHUTh UMUTATOPaMU. Y CTAHOBKA OKUIAAHUM /I
HTUX UMUTATOPOB MTO3BOJISIET TPOBEPUTH (DAKT BBIMOJHEHHSI TECTUPYEMBIM 00BEKTOM
cBOUX 06s13aHHOCTEN O3 KaKuX-1n00 yTBEPKIEHUH, TIPUHAJIEKAIIIX IPYTHM KOM-

ITIOHEeHTaM Ko/la.

TecTupoBaHue HesIBHbIX TUMNOB

B paspesie «TectupoBaHue BXOASIIIX COOOIIEHUIT» YIKE 3aX0/IUI PA3TOBOP O TECTH-
pOBaHUU POJIeii, HO JI0 NIPEJ0CTaBICHNS [TOAXO/AIEr0 pellleHnd Jesi0 He JOILIO.
Ternepp HacTasO BpeMsI BEPHYTHCS K 3TOM TeMe M U3YyYUTh BOMPOC TECTUPOBAHUS
HesIBHBIX TUTIOB. B 71anHOM pasjiesie T0Ka3aHo, Kak CO3/[al0TCA TECThbl, KOTOPbIE MOTYT
COBMECTHO UCII0/Ib30BATLCS UCIIOIHUTEIISIMU POJIeil. 3aTeM Mbl BepHEMCs K UCXO/IHOI

HpO6JI€Me " IIpUMEHNM COBMECTHO MCITOJIb3yEMbI€ TECTDI.

TecTpoBaHue ponemn

Koz st iepBoro mpumepa B3gT 13 HESIBHOIO THIIA Preparer, KOTOPbIi ObLI paccMO-
TpeH B riase 5. [lepBbie HECKOJIBKO TIPUMEPOB KOJIA TIOBTOPSIOT YaCTh Marepuala,
M3JI0KEHHOTO B TJIaBe 5, U €CJTM TIAMSITh Y Bac e1le CBeKa, MOKETe CPasy MePeXonTh
K IIEPBOMY TECTY.

Beromuanm, uto coboii MIPEICTaBIAIOT NCXO/IHBIE KiTacChl Mechanic, TripCoordinator

u Driver.

class Mechanic

def prepare_bicycle(bicycle)
#...

end

1

2

3

4

5 end
6

7 class TripCoordinator

8 def buy_food(customers)
9 #...

10 end

11 end

12



278 [naea 9. [NpoekTpoBaHMe SKOHOMUYECKM 9DPEKTUBHBIX TECTOB

13 class Driver
14 def gas_up(vehicle)

15 #...

16 end

17 def fill_water_tank(vehicle)
18 #...

19 end

20 end

Kaxapiii u3 21X KjaaccoB 06J1aaeT IPOAYyMaHHBIM OTKPBITBIM HHTEPdEHcoM,
B TO BpeMsi Kak Trip-00beKT, HCIOJAb3YIOMUNA 3T UHTEPGENCHI [IJIsl TOATOTOBKY
Ty TETITECTBYIST, BEIHY KIEH TIPOBEPSITH KITACC KAXKIOTO 0OBEKTA TSI OTIPEIETEHNS TOTO,
KaKoe UMEHHO COOOIEHNE eMy OTTIPABIISATD.

1 class Trip
attr_reader :bicycles, :customers, :vehicle

2
3
4  def prepare(preparers)

5 preparers.each {|preparer|

6 case preparer

7 when Mechanic

8 preparer.prepare_bicycles(bicycles)
9 when TripCoordinator

10 preparer.buy_food(customers)

11 when Driver

12 preparer.gas_up(vehicle)

13 preparer.fill water_tank(vehicle)
14 end

15 }

16 end

17 end

[ToxazanHas BbIlle MHCTPYKIINS case CBSI3BIBAET prepare ¢ TpeMs CyIeCTBY-
IONMUMHU KOHKPETHBIMU KJaaccaMu. [IpectaBbTe cebe TOTMBITKI TECTUPOBAHUST Me-
TOJa prepare WM IIOCJIEACTBUA [[O6aBJIeHI/IS[ K 3TOMY CMEIIaHHOMY KOAY HOBOM
PasHOBUAHOCTH preparer. ITOT METOJI CJI0’KHO TECTHPOBATH M HAKJIATHO COTIPOBO-
JKIATh.

Ecjit BaM moBcTpeyaeTcst KoJl, UCIIOJb3YOMIUI TaKoi aHTUIIAOIOH, HO HEe HMe-
IOIUIT TECTOB, TO MIepe]l CO3/[aHNEM TECTOB IIPUCMOTPUTECH K BOSMOKHOCTH €T0 pe-
CTPYKTYpH3AIUK B 60JIee TPAMOTHYIO KOHCTPYKINIO. BHecenne n3aMeHeHust mpu ot-
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CYTCTBHU TECTOB MPEACTABJSIET HEMAJTYIO OITACHOCTD, HO 9TO HArPOMOJK/IEHNE KO/la

MMeeT HACTOJIbKO XPYIKYIO TPUPOLY, YTO €ro ITpe/iBapuTesbHasl peCTPYKTYpU3aIus

MOKET 0Ka3aThCsl HanboJiee 5KOHOMUYHOI cTparerueil. PecTpyKTypusaiust, ycTpa-

HATOIIasd HpO6]IeMy, HE IIpe/ICTaBJIACT 0c00011 CI0KHOCTH 1 CYHIECTBEHHO yIIpomacT

BCeE nTocJieAyonme nsMeHeH s,

[IepBast cTagust pecTpyKTypU3aIiu KacaeTcsl TPUHSITHS pellieHsI 0 KOHCTPYKIINK

nHTepdelica Preparer U ero pealn3aliii B KaKJIOM UCHOJHUTENE posn. Ecan ot-

KPBITBIM WHTEePgelicoM Preparer cTaHeT prepare_trip, To cienyiomie n3MeHeHNs

H03BOJISAT UCIIOJIHATH POJIb 00bEKTaM KJIaccoB Mechanic, TripCoordinator uDriver.

1
2
B
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

class Mechanic
def prepare_trip(trip)
trip.bicycles.each {|bicycle]|
prepare_bicycle(bicycle)}
end

# ..
end

class TripCoordinator
def prepare_trip(trip)
buy_food(trip.customers)
end

# ...
end

class Driver
def prepare_trip(trip)
vehicle = trip.vehicle
gas_up(vehicle)
fill_water_tank(vehicle)
end
# .
end

Terepb, KOT/a CYIIECTBYIOT OGBEKTHI ¢ HESTBHBIM TUIIOM Preparer, OIpe/eisieMblii

B Trip METOJI prepare MOJKET OBIT CYITeCTBEHHO ypotrer. CIenyoras peCTpyKTypu-

3allys BHOCUT B HpHHalIJIe)KaHII/Iﬁ Trip METO/I prepare U3MEHEHW /11 COTPYAHHNYECTBA
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¢ 06bEKTAMI HETBHOTO THTIA Preparer, YIIPasIHss OTIPABKY YHUKAIBHBIX cO00TIIe-
HUH KaXKI0MY KOHKPETHOMY KJIaccy.

class Trip
attr_reader :bicycles, :customers, :vehicle

preparers.each {|preparer|
preparer.prepare_trip(self)}
end

1
2
3
4 def prepare(preparers)
5
6
7
8 end

[Toce aToli pecTpyKTypU3aIIUU MOKHO MIEPEXOUTH K HATIICAHUIO TeCTOB. B mo-
Ka3aHHBIH BBITIE KO/ 3aJI0/KEHO B3aUMO/IEHCTBIE MEkK/Ty OOBEKTAMU HEABHOTO THUTIA
Preparer n 00beKTaMU KJ1acca Trip, KOTOPBII Teepb MOKET CYUTATHCS UCTTOJHHUTE-
JieM poJivi Preparable (IIPUTOAHBIM K TIOATOTOBKE). B TecTax mo/kHO GBITH 32710~
KYMEHTHPOBAHO CYIIECTBOBAHNE POJIU Preparer, MOATBEPKIEHO, YTO KAKIbII ee
UCIIOJTHUTETb BeJIeT ce0s1 IPaBUJIBHO, U TIOKA3aHO, UTO Trip B3aUMOJICHCTBYET ¢ HUMU
HaJIJIeKaIUM 06Pa3oM.

IMockoJbKY IEHCTBUS B KaueCTBe Preparer-00beKTOB XapaKTePHDI JI7st HECKOJTb-
KIX Pa3TNIHBIX KIACCOB, TECT POJTU OJKEH OBITH CO3MAH €TMHOK/IBI I COBMECTHO
UCIIOJIb30BaThCs KaKIbIM McoHuTeieM. MiniTest npezncrasisier coboii cpemy Te-
CTUPOBAHUS, He TPEOYIOIIYI0 0COOBIX POPMATBHOCTEI, W MOJEPKUBAET COBMECTHO
HCIIOJIb3Y€eMbI€ TECThI HAUIPOCTEUIIINM 13 BOZMOKHBIX CIIOCOOOB MOCPEACTBOM
mozyJieit Ruby. PaccMoTpuM MOZYJIb, TECTUPYIOIIMIL 1 JOKYMEHTHPYIOIIIIT MHTEP-
eiic Preparer.

1 module PreparerInterfaceTest

2 def test_implements_the_preparer_interface
3 assert_respond_to(@object, :prepare_trip)
4 end

5 end

Mouyiib yoexkpaercst B ToM, 4To @object pearupyer Ha prepare_trip. Ilokasan-
HBII HUKE TECT UCIOJIB3YET HTOT MO JIb, 4TOOBI yOeauThes, uTo Mechanic-06beKT
SIBJISIETCS TaKKe 0OBEKTOM HesIBHOTO TuIia Preparer. OH BKIOYaeT MOYJIb (CTPO-
Ka 2) U IpejoCcTaBisieT IIPU BBIIIOJTHEHUN MeTo/a setup 0ObeKT THIia Mechanic, mc-
MOJIB3YI IJIs TOTO TIepeMeHHyIo @object (cTpoka 5).

1 class MechanicTest < MiniTest::Unit::TestCase

2 include PreparerInterfaceTest
3
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def setup
@mechanic = @object = Mechanic.new
end

# other tests which rely on @mechanic
end

O 00 N O U1 b

Tectp TripCoordinator u Driver cemyioT TOM ke cxeMe. B HUX Takske BKJIfOUa-
ercst Moty Jib (ctpoku 2 u 10 Bo hparmenTe Kojia HUZKE ), B UX METO/IaX setup MHUIIUA-
Ju3upyeTcs nepementas @object (ctpoku 5 u 13).

1 class TripCoordinatorTest < MiniTest::Unit::TestCase
2 include PreparerInterfaceTest

def setup
@trip_coordinator = @object = TripCoordinator.new

3

4

5

6 end
7 end

8

9 class DriverTest < MiniTest::Unit::TestCase
10 include PreparerInterfaceTest

11

12 def setup

13 @driver = @object = Driver.new
14 end

15 end

Bumonnenne atnx TPEX TECTOB IIPUBO/IUT K BIIOJIHE [IPUEMJIEMOMY PE3YyJIbTATy.

DriverTest
PASS test_implements_the_preparer_interface

MechanicTest
PASS test_implements_the_preparer_interface

TripCoordinatorTest
PASS test_implements_the_preparer_interface

00 NO VT~ WN PR

Ornpenenennie PreparerInterfaceTest (Tecta unrepdeiica OATOTOBUTENS TIy-
TEIIeCTBUS ) B BUJIE MOJLYJIS [T03BOJIAET HAITMCATD TECT €MHOXK/IbI, @ 3aTeM II0OBTOPHO
UCIIOJIb30BATh B KAKJOM OOBEKTE, UTPAIOIIEM JAHHYIO POJib. MOIyJIb CJIyKUT B Ka-
yecTBe TecTa 1 B kauecTBe JokyMenTaruu. OH IIoAHUMAET CTelleHb BUMMOCTHI POJIU
U YIPOIIAEeT MOATBEPKIeHNE TOro (hakTa, 4To 060t BHOBD CO3/IaHHbII Preparer-
00BEKT YCTIENTHO CTIPABJISIETCST CO CBOMMU 00SI3aHHOCTSIMIL.
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Mertoz test_implements_the_preparer_interface recTupyer BXosiimnee coooiiie-
HIE U B KAUECTBE TAKOBOTO OTHOCHUTCS K TECTaM OOBEKTOB-MOJyYaTEeNIeH; UMEHHO
II09TOMY MO/IyJIb BKJIIOYEH B TECThI KJIaccoB Mechanic, TripCoordinator u Driver.
Ho Bxossiue coobenust uayT pyka 06 pyKy ¢ MCXOSIMU COOOTICHUSAMM, 1 BAM
HYKHO TECTHPOBATH 00€ YacTu 9TOro ypaBHeHus. Bol yike ybeausucey, 4to Bee
MOJTyYaTeIu Ha/JIeKammuM o6pa3oM pPealnsyioT METO/l prepare_trip, Temepb ke
BaM cJeyeT yoeuThest, 4To Trip MpaBUIIbHO OTIPABJISICT COOTBETCTBYIOIIEE CO-
ob1ieHe.

Kak BbI yike 3HaeTe, yOEAUTHCS B OTIIPABKE MCXOJAIIETO COOBIIEHMST MOKHO
IIyTeM YCTaHOBKU OKUJAHUI B UMUTATOPE. B ciiemyiolieM Tecte co31aeTcss UMUTATOD
(cTpoka 4), eMy IIpeIChIBAeTCs OKUAATh coodIeHne prepare_trip (cTpoka 6),
WHUITUUPYETC PUHAJIEeKANnii Trip MeTo/| prepare (cTpoka §8), a 3aTeM MpoBepsi-
eTcs, MOJIYY I JIM UMUTATOP Hajiexaiiee coobienue (ctpoka 9).

class TripTest < MiniTest::Unit::TestCase

1

2

3 def test_requests_trip_preparation

4 @preparer = MiniTest: :Mock.new

5 @trip = Trip.new

6 @preparer.expect(:prepare_trip, nil, [@trip])
7
8
9

@trip.prepare([@preparer])
@preparer.verify

10 end

11 end

Tecr test_requests_trip_preparation HaxoAUTCS HEMTOCPEICTBEHHO B TripTest.
OO6bekThl Kiacca Trip eUHCTBEHHbBIE B MPUJIOKEHNUN, KTO MCIIOJHIET POJIb Pre-
parable, I03TOMY HET HUKAKUX APYTUX OOBEKTOB, ¢ KOTOPHIMU IIPUILLIOCH ObI CO-
BMECTHO UCITOJIb30BaTh JaHHBIN TecT. Eciv nosiBsirest ipyrie 06beKTbI, UCITOTHSIOIINE
PoJib Preparable, TO HYKHO OY€T BBIIEIUTD TECT B MOJLYJIb, KOTOPBII OY1€T COBMECT-
HO IIPUMEHSATHCS BCEMU 00bEKTaMU, UCIOJIHSIOIUME JAHHYIO POJIb.

BolnosiHeHMe TecTa 03BosIeT YO AUThCS, 9TO Trip COTPYAHUYAET ¢ 0ObEKTAM,
UTPAIONUMHU POJIb Preparer, UCIIOJIBb3Y S JIJISI 9TOTO HAJJIEXKAINiT nHTepdeiic.

1 TripTest
2 PASS test_requests_trip_preparation

TGCTI/IPOBaHI/Ie poan Preparer 3aBeplIeHO, MOKHO BEPHYTHCA K UCIIOJIb30BAHUIO

lIY6]IepOB JUJIA NCITOJTHEHM A pO]Ieﬁ B TecTaxX.
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PonesBble TeCTbl
ANs npoBepku oyonepos

ITocJte TOTO KaK BBI Y3HAJH O CTOCOOAX HATHCAHUST TOBTOPHO UCTIOTB3YEMBIX TECTOB,
TO3BOJISTIONIUX YOEUTHCS B TOM, 4TO OOBEKT MPABUIBHO UTPAET CBOTIO POJIb, ITHM Ke
MIPUEMOM MOKHO BOCIIOJIB30BATHCS [IJIs1 YCTPAHEHUST XPYIIKOCTH, BBI3BAHHOM TIPH-
MEHEeHHeM 3aryylieK.

Patee B paszesie «TectupoBanue BXOSIINX COOOIIEHUIT» MOAHUMAIACK TPpobeMa
«BUTAHVS B 0OTaKax». 3aKIIOUUTENTHHBIN TECT PA3/Iesia BBIIABAT JIOKHOTOMOKUTETb-
HBIH pe3yJibTaT, M3-3a KOTOPOTO yaBaloCh IIPOXOAUTD 3aBE/IOMO ITPOBAJILHBIN TeCT
(prurHOI OBLI TECTOBBII y6JIep, KOTOPbII CIIy KIJI 3arJIyIIKON yCTapeBIiero Me-

TOlIa). BCHOMHI/IM, KaK BBITJIAUT TECT, ITPOXOKACHNE KOTOPOTO HE JTOJIZKHO OBLIO

COCTOSTHCA.
1 class DiameterDouble
2
3 def diameter # 2ToT uHTepdeiic yxe uameHuncsa Ha 'width’,
4 10 # HO paHHbLIN Aybnep, a Takxe obbeKkT knacca Gear
5 end # no-npexHemy ucnonb3ywT ‘diameter’.
6 end
7
8 class GearTest < MiniTest::Unit::TestCase
9 def test_calculates_gear_inches

10 gear = Gear.new(

11 chainring: 52,

12 cog: 11,

13 wheel: DiameterDouble.new)
14

15 assert_in_delta(47.27,

16 gear.gear_inches,

17 0.01)

18 end

19 end

Termepb P HATHYMH HTOTO TECTA Y BAC COOPATNCH BCe TTA3ITbl, HEOOXOANMBIE [TTsT
perenus mpobaeMbl XpyTKOCTH. Bbl 3HaeTe, Kak MOSKHO OPraHU30BaTh COBMECTHOE
MCITOJTh30BAHNE TECTOB UCIOJTHUTESIMU POJIeH, BbI Y3HAIN O HAJTMIUH JIBYX MUCIIOJI-
HUTeJIel posu Diameterizable, Uy Bac eCTh T€CT, KOTOPBIM MOXKET BOCIIOJIb30BATh-
cs1 0001 00BEKT, YTOOBI YOEAUTHCS B TPABUIBHOCTH HCIIOJTHEHS CBOEH POJIH.
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[TepBbIil Mmar K penieHuio aTol mpobaeMbl — U3BJIeYeHUE TecTa test_imple-

ments_the_diameterizable_interface 3 Wheel B ero cOOCTBEHHBIN MOIY.Ib.

1 module DiameterizableInterfaceTest

2 def test_implements_the_diameterizable_interface
3 assert_respond_to(@object, :width)

4 end

5 end

Kax ToJIbKO 9TOT MOAYJIb IIOSBUTCS, BO3BPAllleHEe U3BJIEYEHHOIO MOBEIeHUS
06patHO B WheelTest CBEIETCS K TPOCTOMY BKIIOUEHIIO MOJYJIsI (CTPOKA 2) ¥ K MHU-
LUaJr3aliy epeMeHHol @object 3HayeHneM Wheel-o6bekra (cTpoka 5).

1 class WheelTest < MiniTest::Unit::TestCase
2 include DiameterizableInterfaceTest
3

4 def setup
5 @wheel = @object = Wheel.new(26, 1.5)
6 end
7

8 def test_calculates_diameter
9 #
10 end

11 end

Temepnb WheelTest pabGoTaeT TOUHO Tak e, KaK U /[0 M3BICUEHIS, B Y€M MOKHO

y6€Z[I/ITbCH, BbIIIOJIHUB TECT.

1 WheelTest
2 PASS test_implements_the_diameterizable interface
3 PASS test_calculates_diameter

XopoIo, KOHEYHO, uTO TecT WheelTest MO-TIPEsKHEMY ITPOXOUT, HO 9TA peopra-
HU3aIMs mpecyaenyet Gosiee OOIUPHBIE TEJH, YeM MTPOCTOE TePECTPOEHNE KOIA.
Tereps, KOr/a eCTh HE3aBUCUMBbIIT MOJLYJIb, TO3BOJISIONTHN YOSAUTHCS B TOM, UTO POJIH
Diameterizable NCIIOJHAETCS MIPABUIBHO, 9TOT MOYJIb MOKHO HUCITOJIb30BATh, UTO-
ObI He JIaTh TECTOBBIM Jiy0JIiepaM MOJIYa YCTAPETh.

[MokazaHHbBIi HIDKE TeCT GearTest GBI 0OHOBIIEH C TIETHIO UCTIOIB30BAHUS ITOTO
HOBOTrO MoayJisi. B ctpokax ¢ 9-it 1o 15-10 olpejiesieH HOBbII TECTOBBIN KJacc
DiameterDoubleTest. OH He MMeeT K Gear HMKAKOTO OTHOIIEHUs, €r0 Ha3HAYeHue
3aKJTIOYAETCST B TTPEIOTBPAIIEHUT XPYTIKOCTH TECTA TTYTEM 0OECTIEUeHHUS TTOCTOSTHHOT

npaszononobHocTu aybepa.
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1 class DiameterDouble

2 def diameter

3 10

4 end

5 end

6

7 # TMpoBepka cobnwpeHWa TeCcTOBbIM Aybnepom uHTepodelica,
8 # oxupaemoro 3TUM TeCTOM.

9 class DiameterDoubleTest < MiniTest::Unit::TestCase
10 include DiameterizableInterfaceTest
11
12 def setup
13 @object = DiameterDouble.new
14 end

15 end

16

17 class GearTest < MiniTest::Unit::TestCase
18 def test_calculates_gear_inches

19 gear = Gear.new(

20 chainring: 52,

21 cog: 11,

22 wheel: DiameterDouble.new)
23

24 assert_in_delta(47.27,

25 gear.gear_inches,

26 0.01)

27 end

28 end

Tot dakT, uto u DiameterDouble, u Gear cojiep;KaT HETTPABUJIbHbII KOJI, TTO3BOJISLI
MPEIBIIY MM BEPCHUSIM TECTOB YCTIENTHO 3aBepiiaThes. Tenepp, Kora aybiaep tecTu-
pyercs Ha IpeJMeT YeTKOTO BbIIIOJTHEHUS CBOeH POJIH, IIPH 3allyCKe TecTa HaKOHell-

TO BbIIAeTCS OMMUOKA.

1 DiameterDoubleTest
2 FAIL test_implements_the_diameterizable_interface

3 Expected #<DiameterDouble:...> (DiameterDouble)
4 to respond to #width.
5 GearTest

6 PASS test_calculates_gear_inches
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Tect GearTest MO-MIPEKHEMY BBITTOTHSETCSA 63 OMUOOK, HO HTO HE CO3/IaeT HH-
Kakux mpobiieM, TIOCKOJIbKY Tereph DiameterDoubleTest uHGOPMUPYET BAC, YTO
B DiameterDouble UCIIOIB3yeTCS HEBEPHDIH KOJI. DTO 3aCTaBJISET BHECTH B Diameter-
Double KOPPEKTUBBI, KACAIONIMECS peayn3anuu width, mokazaHHble B CTPOKE 2.

1 class DiameterDouble
def width
10
end
end

u b W N

[Tocse aToro U3MeHEHNS TIEPE3aIyIIEHHBIN TECT BbIZACT OH_H/I6Ky B GearTest.

DiameterDoubleTest
PASS test_implements_the_diameterizable_interface

1
2
3
4  GearTest

5 ERROR test_calculates_gear_inches

6 undefined method 'diameter’

7 for #<DiameterDouble:0x0000010090a7f8>

8 gear_test.rb:35:in 'gear_inches'

9 gear_test.rb:86:in 'test_calculates_gear_inches’

Temnepb mpoxoaut DiameterDoubleTest u He MPOXOAUT GearTest. Takoii c6oii
HAMPSIMYIO YKa3blBaeT Ha POOJEMHYIO CTPOKY Kojia B Gear. I HAKOHEIL, TECTBI CO-
061aT 0 HEOGXOAUMOCTH BHECEHH U3MEHEHUI B IPUHAAJIeKAIINN Gear METO/
gear_inches, uToObI BMECTO diameter OTIPABIISIOCH, KaK B CJIEAYIOIIEM IIPUMEpE,
coobrieHne width.

1 class Gear

def gear_inches
# M HakoHeu, BMecTo 'diameter' oTnpasnsetca 'width'
ratio * wheel.width

end

# ...

2
3
4
5
6
7
8
9 end

IToc/ie BHECEHMSI 9TOTO MOCAEHET0 M3MEHEHNS IPUIOKEHIe 0OpeTaeT MpaBUlb-
HBIN KOJI U BCE TECTBI IIPOXOAAT 6e3 O1nboK.

1 DiameterDoubleTest
2 PASS test_implements_the_diameterizable_interface
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3
4 GearTest
5 PASS test_calculates_gear_inches

OiHAKO T10JIb3a HE TOJBKO B TOM, 4TO ATOT TECT MPOIIEJ], 2 U B TOM, YTO OH OyieT
MPOXOANTH (WUJTH He TIPOXOUTD) B COOTBETCTBUH € OOCTOSTENBCTBAMM, UTO OBl HU CJIy-
yiI0ch ¢ unTepdeiicom Diameterizable. Korma TecroBbie ay6iepbl paccMaTpuBa-
I0TCS B TAKOM JKe€ KadyecTBe, KaK U J[pyrue UCIOJHUTENN POJIU, U TECTUPYIOTCS Ha
MPEIMET KOPPEKTHOCTH, HTO MO3BOJISIET 060MTHCE Ge3 TecTa Ha XPYITKOCTD ¥ UCTTOb-
30BaTb 3aVIYIIKY, He 0I1acascCh 110CAe/ICTBUN.

CrpemiieHne IpoTeCTHPOBATH HESIBHBIE THITBI CO3/AeT IIOTPEOHOCTD B TPUMEHEHUH
COBMECTHO HCITOJTh3YEMBIX POJIEBBIX TECTOB. Kak TOJIBKO y BaC MOSBISETCS BO3MOK-
HOCTb OI[EHUTHh 0OCTAHOBKY € TOUKHU 3PEHUST UCIIOJHIEMBIX POJIEH, €0 MOKHO BOC-
MOJIb30BaThCsT BO MHOTUX cuTyarusx. C TOUKHM 3PEHUST TECTUPYEMOTO 00BEKTA JIF0O0I
JPYroil 0ObEKT KCIIOMHAET POJib, 1 OOpalieHne ¢ 00beKTaMy KaK ¢ IPeACTaBUTE MU
HCTIOJIHSIEMBIX UMU POJIEH 0CIabJIsieT CBI3aHHOCTD U [OBBIIIAET THOKOCTH HE TOJIBKO
LIPUJIOKEHUS, HO U TECTOB.

TecTupoBaHue yHacnenoBaHHOrNo Kkoga

MbI go6panuch 10 pelieHus ocaeiHell HelPpoCTol 3ajaul — 10 TECTUPOBAHUST
YHACJIEeIOBAHHOTO KO/Ia. ITOT pas/ies BO MHOTOM TIOXO03K Ha TIPE/IbIyIe — MBI Jie-
TaJbHEe pACCMOTPHUM paHee BCTpedaBInuiics mpumep (puHambHAS Mepapxus Bicycle
u3 ryaBbl 6) U nepeiiieM K ero TecTupoBaHuio. HecMOTps Ha TO YTO B KOHEYHOM
MTOTe Mepapxus oKaszajgachb HEIPUTOAHON I/ HACcJIe/l0BaHuUs, TOJTOKEHHBII B ee
OCHOBY KO/I BIIOJTHE CTOJIUTCSI.

OnpegeneHne yHacnenosaHHOro nuirepdeiica

PaccmoTpum kiace Bicycle B TOM BUjI€, B KAKOM OH BCTpeyalsics B riase 6.

class Bicycle
attr_reader :size, :chain, :tire_size

@size = args[:size]
@chain = args[:chain] || default_chain
@tire_size = args[:tire_size] || default_tire_size

1
2
B
4 def initialize(args={})
5
6
7
8 post_initialize(args)
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9 end

10

11 def spares

12 { tire_size: tire_size,
13 chain: chain}.merge(local_spares)
14 end

15

16 def default_tire_size

17 raise NotImplementedError
18 end

19

20 # MoxeT ObITb nepeonpefeneH B nojknaccax
21 def post_initialize(args)

22 nil

23 end

24

25 def local_spares
26 {}

27 end

28

29 def default_chain
30 '10-speed"’

31 end

32 end

A BOT KO/ U1 JIOPOKHOTIO Bejtocuileia RoadBike, 0/JHOTO 13 IOJIKIAaCCOB Bicycle.

1 class RoadBike < Bicycle

2 attr_reader :tape_color

3

4  def post_initialize(args)

5 @tape_color = args[:tape_color]
6 end

7

8 def local_spares

9 {tape_color: tape_color}
10 end

11
12 def default_tire_size
13 ‘23"
14 end

15 end
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[TepBoHauasbHas 3aj1a4a TECTUPOBAHMS — MOATBEPsKACHUE (haKTa, YTO BCe 00b-
€KTBI B ME€PAPXUU COOJIOAOT CBOU KOHTPAKThI. [[puHIUI ocTanoBKU JINCKOB
OOBSIBJISIET, UTO MOATHUIIBI JJOJKHBI TIOAXOANUTH B KAY€CTBE TTOCTAHOBKHU JJIsI CBOUX
pomureabckux TUToB. Hapytenue npuniuma JINCKOB feaeT 06bheKThl HeHaICKHBI-
MU (OHUM HAYMHAIOT BeCTH ce0s1 HeoXKMIaHHbIM 00pasom). TIporie Beero yoeauTbest
B TOM, UTO KasK/blii 00bEKT MepapXuK MPUAEPKUBACTCS MPUHIKIIA JIMCKOB, — 9TO
HAICATh COBMECTHO MCTIOB3YEMBIH TECT JIJIst OOTIEr0 KOHTPAKTA U BKIIOYUTH ITOT
TECT B KayK/Iblil OOBEKT.

KonTpakT Boruromiaercst B o01ieM uaTepdeiice. Claeayommii TecT 1aeT YeTKY0
hopmMypoBKY HHTEpGEiica 1 TEM CaMbIM OTIPEIETISIET, YTO O3HavaeT ObITh Bicycle
(BesmocuIieIoM B 00IIIEM CMBICIIE).

1 module BicycleInterfaceTest

2 def test_responds_to_default_tire_size

3 assert_respond_to(@object, :default_tire_size)
4 end

5

6 def test_responds_to_default_chain

7 assert_respond_to(@object, :default_chain)
8 end

9

10 def test_responds_to_chain

11 assert_respond_to(@object, :chain)

12 end

13

14 def test_responds_to_size

15 assert_respond_to(@object, :size)

16 end

17

18 def test_responds_to_tire_size

19 assert_respond_to(@object, :tire_size)
20 end

21

22 def test_responds_to_spares

23 assert_respond_to(@object, :spares)

24 end

25 end

JI1060i11 00BEKT, KOTOPBIN TPOXOUT TeCT BicycleInterfaceTest, MOXKET CUNTATH-
cd IeHCTBYIONINM B KauecTBe Bicycle. Bee kimaccenl B mepapxuu Bicycle MOJIKHBI
OTKJIMKATBCS HA 9TOT WHTEP(dENC U MPOXOAUTH TOT TecT. B caemytoiem nmpumepe
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Tect naTEpdeEiica BKIIOYEH B aOCTPaKTHBIN POANTENLCKUI KiTacc BicycleTest (cTpo-
Ka 2) 1 B KOHKPETHBIH 1ojikjgacc RoadBikeTest (crpoka 10).

1 <class BicycleTest < MiniTest::Unit::TestCase
2 include BicycleInterfaceTest

3

4 def setup

5 @bike = @object = Bicycle.new({tire_size: 0})
6 end

7 end

8

9 class RoadBikeTest < MiniTest::Unit::TestCase
10 include BicycleInterfaceTest
11
12 def setup
13 @bike = @object = RoadBike.new
14 end
15 end

[Ipu BeITIOJTHEHNY TeCTa BBIAIOTCS CAEYIONIIE Pe3yIbTaThI.

BicycleTest
PASS test_responds_to_default_chain
PASS test_responds_to_size
PASS test_responds_to_tire_size
PASS test_responds_to_chain
PASS test_responds_to_spares
PASS test_responds_to_default_tire_size

O 00 N O U1 b W N BRP

RoadBikeTest

10 PASS test_responds_to_chain

11 PASS test_responds_to_tire_size

12 PASS test_responds_to_default_chain

13 PASS test_responds_to_spares

14 PASS test_responds_to_default_tire_size
15 PASS test_responds_to_size

NMPUMEYHAHUE

ITycTpb Bac He cmymiaet, uro yactu BicycleTest u Road BikeTest BoimosHsoTcs He 0 10-
PSIIKY, OCKOJIBKY TIPOM3BOJIbHBIN TIOPSIIOK 3al1yCKa SIBJSETCS] 0COOEHHOCTBIO CPEJIb Te-
ctupoBanus MiniTest.
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Tecr BicycleInterfaceTest Oyzer paboTath 1ist 11000i1 pasHOBUAHOCTH Bicycle
1 MOSKeT OBbITh JIETKO BKJIFOYEH B J11000i1 HOBbIN mozkIacc. OH JOKYMEHTHPYET UH-

tepdeiic 1 pegoTBpaaeT JoOyIo CAyIaliHyO0 PErPecCHIo.

OnpepeneHne o693aHHOCTEN
nogksacca

Kpome Toro, uTo Bee 31eMeHThI HepapXuu Bicycle HCIONB3YIOT 001IHil nHTEpdEiic,
POIUTENbCKIH Kylacce Bicycle MpebsaBbgeT K CBOMM IOJKJIACCAM BIIOJHE Olpe/ie-

JICHHBIE TPEOOBAHNSI.

MopTBepXxaeHue noBegeHna NOAKNacCoB

IIpu nanuumm MHOKECTBA I10/IKJIACCOB BCE OHU J0JIKHBI COBMECTHO UCII0JIb30BaTh
OOIIUIT TECT IS TOATBEPIKIEHUST CBOETO COOTBETCTBIUST TpeboBanusam. JJoKyMeHTH-
poBaHue TpebOBAHUIT JITIST TIOJIKIACCOB OCYIECTBISICTCS B CIEAYIONIEM TECTE.

1 module BicycleSubclassTest
def test_responds_to_post_initialize
assert_respond_to(@object, :post_initialize)
end

assert_respond_to(@object, :local_spares)

2
3
4
5
6 def test_responds_to_local_spares
7
8 end

9

10 def test_responds_to_default_tire_size

11 assert_respond_to(@object, :default_tire_size)
12 end
13 end

B aToMm Tecte cucTeMaTU3UPYIOTCS TPeOOBAHUS JJIsI MOIKIACCOB HEPAPXUH
Bicycle. MaKkTHUeCKN OH He 3aCTABJSIET TOAKIACCH PEATN30BBIBATD 3TH METO/IBI,
post_initialize u local_spares MOTYyT ¢BOOOHO yHacJiez10BaTb o601 mosKIace.
ITOT TECT IIPOCTO IIPOBEPSIET, UTO B MOJIKIACCAX HET HUYETO U3 Psijla BOH BHIXO/ISIIIE-
1o, 4TOObI TIOMeIIano Obl KM pearnpoBaTh Ha COOTBETCTBYOIINE cOobIeHust. EqnH-
CTBEHHBIN METO/I, KOTOPBI 0JIKEH ObITh pea30BaH HoAKIaccaMu, — 510 default_
tire_size. MiMelomnasicsa B poauTesIbCKOM KJjacce peaymsanus default_tire_size
HPUBOJNT K OIIUOKE, U €CJIH B [IOJKJIACCE HE Pealn30BaHa CBOs COOCTBEHHAS CIelna-

JIM3UPOBAHHAsE BEPCHUS HTOTO METO/Ia, TO TeCT NPOiijieH He Oyer.
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[Toakmacc RoadBike zleI?ICTByeT TOYHO TakK ’Ke, Kak 1 Bicycle, 103TOMY €r0 TECT
y:Ke BKJIo4aeT BicycleInterfaceTest. [lokazanublil HIKe TeCT ObLT U3MEHEH C T1e-
JIbIO BKJIIOUEHU B HETO HOBOTI'O TecTa BicycleSubclassTest, IIOCKOJIBKY RoadBike
JIOJKEH TaK:Ke IeFCTBOBATh B KauecTBe TOAKIacca Bicycle

class RoadBikeTest < MiniTest::Unit::TestCase
include BicycleInterfaceTest
include BicycleSubclassTest

1
2
3
4
5 def setup

6 @bike = @object = RoadBike.new

7 end

8 end

BrimorHEeHME TIBMEHEHHOTO TecTa MPUBONT K CJEIYIONINM PACIINPEHHBIM pe-

3yJibTaTaM.

[y

RoadBikeTest
PASS test_responds_to_default _tire_size
PASS test_responds_to_spares
PASS test_responds_to_chain
PASS test_responds_to_post_initialize
PASS test_responds_to_local_spares
PASS test_responds_to_size
PASS test_responds_to_tire_size
PASS test_responds_to_default_chain

W 0 N O U1 A WN

ITHU JIBa MOJIYJIsI JIOJIKHBI COBMECTHO MCIIOJIb30BATHCS KAXK/BIM T10/[KJIACCOM
Bicycle, TOCKONBKY KayKABIM TTOIKIIACC 00s13aH J1elicCTBOBATh U KaK Bicycle, u Kak
noakaace Bicycle. X0oTs ¢ MOMEHTA BaIIeTo 3HAKOMCTBA C TTOIKJIacCOM MountainBike
(TOpHBIN BeJIOCUIIe ) TPOILIO YKe HEMAJIO BpeMEHH, BBl MOKeTe 0 JIOCTOMHCTBY
OLIEHUTb MOSIBUBIIYIOCSI BO3MOKHOCTb YOEAUTHCS B TOM, UTO 0OBEKThI MountainBike
JIOCTOMHO MIPEACTABIAIOT HEPAPXHIO, IIPOCTO A0OABUB K UX TECTY ABA MOJLYJIS.

class MountainBikeTest < MiniTest::Unit::TestCase
include BicycleInterfaceTest
include BicycleSubclassTest

1
2
3
4
5 def setup

6 @bike = @object = MountainBike.new
7 end

8

end
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Coueranue BicycleInterfaceTest u BicycleSubclassTest OJIHOCTBIO peliaeT
npobyeMy TeCTUPOBAHUS OOILErO IOBEAEHUST IOJAKIACCOB. TU TECTHI yOEAT, 4TO
IOAKJIACCHI HE OTKJIOHAIOTCS OT CTAHJAPTa, U MO3BOJIAT HOBUYKAM CO3/aBaTh HOBbIE
MOJIKJTACCHI B YCIOBUSIX MOJTHON GesomacHocTu. [IporpaMmucTam, HeJaBHO MOKITIO-
YUBIIMMCS K paboTe ¢ 9TUM KOJOM, He Hy’KHO PBICKATh 110 POAUTENBCKAM KJIaCCaM
B IIOMCKaX TPeOOBAHNI, OHM MOTYT IIPOCTO BKJIIOUUTH 9THU TECTHI IIPU HAIIMCAHIH
HOBBIX 10/IKJIACCOB.

MoaTBepXaeHue HaBaA3bIBaHNS
TpebGoBaHUii poaANTESIbCKUM K/TaCCOM

Ecau B mogkacce He peanusyetrcs Metos default_tire_size, kyacc Bicycle nosmkeH
BbIZIaBaTh OMNOKY. XOTs 5T0 TpeboBaHMe IIPUMEHIETCs K IOAKIAcCaM, (PaKTUIeCcKoe
[I0BeIeHNE, IPUHY KIAIOIIEE K €r0 BBIIIOJHEHNIO, IIPUHAIJIEKUT Kaaccy Bicycle.
[ToaTomy cOOTBETCTBYIONTHUIT TECT MOMENIAETCS, KaK IIOKAa3aHO B CTPOKeE 8, HeImocpeI-
CTBEHHO B BicycleTest.

1 class BicycleTest < MiniTest::Unit::TestCase

2 include BicycleInterfaceTest

3

4 def setup

5 @bike = @object = Bicycle.new({tire_size: 0})

6 end

7

8 def test_forces_subclasses_to_implement_default_tire_size

9 assert_raises(NotImplementedError) {@bike.default_tire_size}

10 end
11 end

3ameTbTe, 4TO B CTPOKE 5 Tecta BicycleTest npepocTasisiercs: pa3mep muH (tire
size), XOTs1 9TO JIeJIACTCS IOTIONHUTETBHO BO BPeMs co3anust oobexTa Bicycle. [Tpu-
4rHa CTaHeT SICHA, eCJIU BEPHYTHCA K IIpUHA/IesKalemMy Bicycle Mmeroy initialize.
Meton initialize oxkujaer i tire_size 6o [OJIY4YEHUA BXO/AIIEr0 3HAUEeHN,
60 BO3MOKHOCTH M3BJICUEHUST HTOTO 3HAYECHUS ITyTEM MOCIEAYIONIEN OTIPABKY
coobrennst default_tire_size. Ecsim aprymMeHT tire_size U3 CTPOKH 5 yAaJUTh, TO
TECT MPEKPATHUT BBITIOITHEHIE B CBOEM METOJIE setup TIPU CO3/IaHn1 00hekTa Bicycle.
Bes atoro aprymenTa Bicycle He CMOKET YCIICHTHO IIPEOJOJETh HHUIUAINU3AINIO
obObeKTa.

AprymMeHT tire_size HeoOX0IMM, IIOTOMY UTO Bicycle sBisercss abCTPaKTHBIM
KJIACCOM, HE OKUJIAIOTIAM TIOJIyUeHHsT COOOIIEHNST new. Y Bicycle HET IPYKETIOGHOTO
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npoTokoJa co3ianus. OH eMy U He Hy»KeH, TOCKOJIbKY caMO MPUJIOKeHe HUKOT/a
He CO3/IaeT 9K3eMILISAPbI Kaacca Bicycle. Ho Tor dakT, uTo npuioxeHue He co3/1aeT
HOBbIe 00BbEKTHI Bicycle, ellle He 03HAYAET, YTO ITO HUKOI/A He cirydaercs. Koneuno
Ke, crydaeTcs. B cTpoke 5 mokazaHHOTO BhITe TecTa BicycleTest MPOUCXOIUT SIBHOE
CO3/IaHIE HOBOTO 9K3EMILIsIPa 3TOT0 aGCTPAKTHOTO KJIacca.

ITpu TecTrpoBarK aGCTPAKTHBIX KJIACCOB MOA00Has TPobJieMa BO3SHUKAET JI0-
BOJIbHO yacTo. TecTy BicycleTest HEOOX0AMM OOBEKT, B OTHOIIEHHH KOTOPOTO
HY’KHO 3aI1yCKaTh T€CTbI, 1 HanboJiee 0YeBUAHBIM KaHAUIATOM SBJISIETCS DK3EMILIISIP
KJs1acca Bicycle. OHaKO cO3/1aTh HOBbII 9K3eMILISP aOCTPAKTHOIO KJlacca HEJIerko,
a WHOT/IA BOOOIIE HEBO3MOKHO. ITOMY TECTY TIOBE3JI0: TIPOTOKOJI CO3/IaHUsI HK3EM-
msgpa Bicycle 1O3BOJISIET CO3/IaTh KOHKPETHBIN 3K3eMILISIp Bicycle myTeM mepe-
Jlauu apryMeHTa tire_size, HO CO3/aTh TeCTHPYEMBbIil OOBEKT He BCerja JIerko,
U MOKET BOSHUKHYTh HEOOXOAUMOCTh IPUMeHeHMsI OoJiee TOHKOI cTpareruu. K cua-
CTBIO, €CTh HECJIOXKHBII c110c00 00X01a 9T0i1 0011el IIPOBIEMBI, KOTOPBII PACCMOTPEH
nasnee B paszese « TecTrpoBanue moBeeHns abCTPAKTHOTO POAUTENBCKOTO KJIacCas.

B narmem coryuae BIIOJTHE XBaTaeT MPEOCTABJICHIS apTyMeHTa tire_size. 3amyck
BicycleTest Tellepb BbIAAET PE3YJIbTAT, KOTOPBINA GOJIBIIE OXOK HA PE3yJIbTaT Te-
CTUPOBaHUS a0CTPAKTHOTO POJAMTENBCKOIO KJiacca.

1 BicycleTest

2 PASS test_responds_to_default_tire_size

3 PASS test_responds_to_size

4 PASS test_responds_to_default_chain

5 PASS test_responds_to_tire_size

6 PASS test_responds_to_chain

7 PASS test_responds_to_spares

8 PASS test_forces_subclasses_to_implement_default_tire_size

TecTupoBaHue YHUKaJIbHOIo noseneHunsd

Jlo cux 110p TecThbl HACAEAOBAHKUA CBOIUIUCH K TECTUPOBAHUIO OOIIUX KauyeCTB.
BoabumaCTBO Cco3aBaeMBIX TECTOB TTOAXOANIHN I COBMECTHOTO MCITOTb30BAHNS,
II09TOMY ITOMEIIAJINCD B MOAYJN (BicycleInterfaceTest uBicycleSubclassTest),
HO oxauH TecT (forces_subclasses_to_implement_default_tire_size) ObL1 mmoMe-
IIleH HEIIOCPEJICTBEHHO B TeCT BicycleTest.

Mb1 pazobpamich ¢ 0OMKUM MOBEAEHIEM, HO 10 CHX II0P HE CO3JaHbI TECTHI 10
KOHKpeTHKe (HU A TOH, YTO TIPEI0CTABIIETCS KOHKPETHBIMU TTOAKIACCAMU, HU JIJIS
TOH, UTO ONpeiesieTcs B abCTPAKTHBIX POAUTEIbCKUX Kilaccax ). B cieytoriem pas-
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JieJie OCHOBHOE BHUMaHUeE yeJIsieTcs epBoi pa3HOBUIHOCTH 3TUX TECTOB U TIPO-
TecTUpPOBaHa KOHKPETUKA, IIpelocTaBisieMast OT/eJbHO B3AThIMU MOJKJIACCAMMU.
[lasiee BHUMaHMe HaIIpaBJeHO HA TECTUPOBAHNUE YHUKAJIbHBIM /IS Kjacca Bicycle
MTOBCICHUAL

TECTI/IpOBaHI/Ie KOHKpPeTHOro noeegeHud nogkmiacca

Hacrajio BpeMms eliie pas HAMOMHUTD O HAMEPEHUSX CO3/1aTh aOCOJTFOTHBII MUHUMYM
TecToB. BepHeMcs K kiaccy RoadBike. OCHOBHAs 4acTh €T0 TIOBEIEHUS YIKe TIPOBE-
psIeTCsl ¢ TOMOIIBI0 COBMECTHO UCIIOJIb3YeMbIX MOjyJieit. OcTanoch TOJIbKO MpOTe-
CTHUPOBATH KOHKPETUKY, IIPEeI0CTaB/IsIeMyIo RoadBike.

Baskno, uTo0bI 9T0 GbLIO cieaHo 6e3 BHeAPEHU B TECT 3HAHUS O POUTEHCKOM
kiacce. Harrpumep, B RoadBike peasmayercss MeTos local_spares, a TakyKe Peakius
Ha coobienue spares. Tect RoadBikeTest so/sKeH IpocaeuTh 3a paboToil local
spares, COXpaHsd [IPU ITOM HaMEPEHHYIO HEOCBEIOMJIEHHOCTD O CYIIECTBOBAHUN
Metojia spares. TecT BicycleInterfaceTest y:ke 103BOJISIET y6e,f_u/ITbc;1, 410 RoadBike
[IPaBUJIbHO PearnupyeT Ha spares, IOITOMY CCBIJIATHLCA Ha 9TOT METO/] HETIOCPECTBEH-
HO B IAHHOM T€CTe U3JINIIHE.

Opnnako Meto] local_spares BIIOJIHE ONPEICJCHHO SIBJSIETCST 00SI3BaHHOCTBIO
nosikaacca RoadBike. B cTpoke 9 mMeHHO aTa KOHKPETHUKA TECTUPYETCS HETOCPe/i-
CTBEHHO B RoadBikeTest.

class RoadBikeTest < MiniTest::Unit::TestCase
include BicycleInterfaceTest
include BicycleSubclassTest

@bike = @object = RoadBike.new(tape_color: 'red')

1

2

3

4

5 def setup
6

7 end

8

9

def test_puts_tape_color_in_local_spares

10 assert_equal 'red', @bike.local_spares[:tape_color]
11 end
12 end

Temnepsb 3amyck RoadBikeTest IOKa3bIBAET, YTO KJIACC COOTBETCTBYET CBOUM 00-
M 0OSI3AHHOCTSIM, & TAKJKe TIPETOCTABIISIET CBOIO COOCTBEHHYIO KOHKPETHKY.

1 RoadBikeTest
2 PASS test_responds_to_default_chain
3 PASS test_responds_to_default_tire_size
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PASS test_puts_tape_color_in_local_spares
PASS test_responds_to_spares

PASS test_responds_to_size

PASS test_responds_to_local_spares

PASS test_responds_to_post_initialize
PASS test_responds_to_tire_size

10 PASS test_responds_to_chain

O 0 N O Ul b

TecTupoBaHue nosegeHus
abCcTpakTHOro poamuTeNbCKoro kjiacca

Tenepp nocJie TeCTUPOBAHUST KOHKPETUKU TI0J[KJIacca HACTaJl Yepe/l 3aBEePIIUTh Te-
CTHUpOBaHUE POAUTEIbCKOTO Kjacca. [lepemenienne oxyca BBepX 10 Mepapxun
K Bicycle BO3BpalllaeT HAC K pamee BCTpeuaBiieiics: mpobseme. Bicycle siisiercst
abCTPAKTHBIM POAUTETHLCKIM KaccoM. MaJjio Toro, 4To Co3aHue 9K3eMIIsapa Bi-
cycle — HempocTas 3a/1a4a, J1eJI0 €IIe U B TOM, YTO Y 9K3EMILIAPA MOYKET HEe NMETHC
BCET0 TOTO MOBEIEHIS, KOTOPOE HEOOXOMMO JIJISI [TPOBEIEHIS TECTa

K cuactbio, perireHre MoKeT OBITh IPUHSITO € YUYETOM yiKe TPUOOPETEHHOTO BAMU
ombiTa. [TocKOJIBbKY B Bicycle Uist IOTYyYeHNsI KOHKPETHKHU HCIIOJIB30BATUCH TA0JIOH-
HbI€ METO/bI, MOKHO CMOJEJNPOBATh B BUJE 3arIyIIKNA TO IIOBEeAEHNE, KOTOPOE
0OBIYHO TIOCTABJISIETCSI TIO/IKJIaccaMu. Elite Jrydiiie, TOMHSI O IPUHITATIAX TTO/[CTAHOB-
Kku JIMCKOB, BOCIIOTb30BATHCS BO3MOKHOCTBIO U3TOTOBJIEHUS TECTUPYEMOTO 3K3€M-
1Apa Bicycle IryTeM CO3JaHuUsI HOBOT'O IIOKIACCa, IPUMEHSAEMOI'0 UCKIIIOYUTEIbHO
JULSL 9TOrO TecTa.

[Toxazanublii HUKE TECT COOTBETCTBYET aTOH cTparernu. B cTpoke 1 onpenens-
€TCsT HOBBIN KJ1acc StubbedBike, KOTOPBIN sBJISETCS MOJKAAaccoM Bicycle. B recte
CO3/IAeTCsT HK3EMILISIP ATOTO KJacca (cTpoka 15), KOTOPBIi UCHOIb3YeTCst JIJIsT TIPO-
BepkH (haKTa BKIOYEHUS JJOKATBHBIX 3armdacTeil local_spares MOKIACCOB B 3a1T4a-
ctu spares (cTpoka 23).

MHoraa Bce ke yaoOHee co3aBaTh 9K3eMILISIp abCTPAKTHOTO KJracca Bicycle,
Jake TIPUTOM UTO JIJIST 9TOTO TpebyeTces mepeaya apryMeHTa tire_size, Kak MoKa-
3aHO B cTpOKe 14. Ix3eMIigp Bicycle IPOAOIIKAET NCTIOJIB30BATLCSA B TeCTe (CTPO-
ka 18), uTo6bl yOeUThCsI B IPUHYKIAEHUU POAUTETHCKUM KJIACCOM TTOJKIACCOB
K peaynm3anuu Merojia default_tire_size

/IBe pa3HOBUTHOCTH 9K3eMILISIPOB Bicycle MUPHO COCYIIECTBYIOT B OJTHOM TECTe.

1 class StubbedBike < Bicycle
2 def default_tire_size

3 (4]

4 end
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9

def local_spares
{saddle: 'painful'}

end
end

10 class BicycleTest < MiniTest::Unit::TestCase
include BicyclelInterfaceTest

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

def setup
@bike = @object = Bicycle.new({tire_size: 0})
@stubbed_bike = StubbedBike.new

end

def test_forces_subclasses_to_implement_default_tire_size
assert_raises(NotImplementedError) {
@bike.default_tire_size}

end

def test_includes_local_spares_in_spares
assert_equal @stubbed_bike.spares,

end

29 end

{ tire_size: o,
chain: '10-speed’,
saddle: 'painful'}

Wnes cozmanus nogkiacca s MpeoCTaBIAeHNS 3aTTTy KU MOKET ITPUTOITUTHCS

BO MHOTHX CUTYaIlUAX. HpI/I YCJIOBHH, YTO Balll HOBBIN TMOAKJIACC HE HaPpYyIIa€T IMPpUH-

uIia .]II/ICKOB7 9TOT MPUEM MOKHO NCITOJIb30BAaTh B Mo60M TecTe.

TeHepb BbITIOJIHEHME BicycleTest OKa3bIBaeT BKJIIOYEHUE B CIIMCOK 3ammyacTei

Spares BKJIaJIOB CO CTOPOHBI ITOJKJIACCOB.

1 BicycleTest

2

O 00 N O U1 W

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

test_responds_to_spares

test_responds_to_tire_size
test_responds_to_default_chain
test_responds_to_default_tire_size
test_forces_subclasses_to_implement_default_tire_size
test_responds_to_chain

test_includes_local spares_in_spares
test_responds_to_size
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W nocsreamii mTpux: ecyi Bac BOJIHYET, UYTO StubbedBike MOXKET yTPATUTh CBOTO
AKTYaJIbHOCTD U [103BOJIMTH TeCTy BicycleTest yCIenHO IIPOITH, KOT/Ia OH JOJKEH
nathb c6oif, To peleHne, Kak TOBOPUTCS, MOJ] PYKOil. Y Bac yske ecTb TecT Bicycle-
SubclassTest. [l7151 mosrydeHmst TapaHTHI O COXPAHSIONIEMCST Ha/lJIeKalleM MoBejie-
HuU DiameterDouble Bbl MCIIOJIB30BAJIM TeCT DiameterizableInterfaceTest, TOUHO
TaK JKe JIJIs TTOJIyYeHUs TapaHTUi cCOXpaHeHusd aKTyaJbHOCTU StubbedBike BbI MO-
JKeTe BOCII0JIb30BaThCd BicycleSubclassTest. [[06aBbTe KBicycleTest C]IelIyIOHII/Iﬁ
KO/I.

# MoaTBepxaeHue ¢akTa cobiwaeHUA TecToBbIM Ay6/iMKaToM MHTepdeiica,
# OXMBAEeMOro 3TUM TeCcTOM.
class StubbedBikeTest < MiniTest::Unit::TestCase

include BicycleSubclassTest

def setup
@object = StubbedBike.new

1
2
3
4
5
6
7
8 end
9

end

[Tocsie BHecenus aTUX U3MEHEHUIT BbllloJIHEHNE BicycleTest facT cieiylonuii

[[OHO]IHI/ITG]II)HI)HL/,I pe3yabTart.

1 StubbedBikeTest

2 PASS test_responds_to_default_tire_size
3 PASS test_responds_to_local_spares

4 PASS test_responds_to_post_initialize

I'pamoTHO cipoekTHpOBaHHAS UePAPXUS HACIEIOBAHUS JIETKO TTOI/IA€TCS TeCTU-
posanwmio. /Ly Bcero naTEpdeiica HyKHO CO3/IaTh OJIH COBMECTHO UCITOJIb3YEMBIit
TECT, a TAKKE eIle OAUH TeCT s 00sA3aHHOCTel noaKaaccoB. HyKHO Takxke Tina-
TEJIbHO U30JIMPOBATh 0053aHHOCTH APYT OT Apyra. Oco6yio BHUMATEIbHOCTD CJIEY-
eT IPOSABUTH IPU TECTUPOBAHUN KOHKPETUKU MOJIKJIACCOB, 4TOOBI HE JaTh CBEIECHU-
SIM O POIUTETHCKOM KJIaCCe TTPOCOUYNTHCS BHU3, B TECTHI TIO/IKJIACCOB.

ITpu tectupoBaruy aOCTPAKTHBIX TOAKIACCOB MOTYT BO3HUKHYTH TPYAHOCTH,
MIO3TOMY TIPU CO3/TAaHUHU TECTOB HYKHO BOCIIOJIb30BATHCS MTPUHITUTIOM TOICTAHOBKHU
JluckoB. Ecsiu BbI TpUMeHUIN TPUHIUT JIMCKOB U CO3/IaJIM HOBBIN MO/IKJIACC, UC-
MOJTh3YEMBIH NCKIIOUUTEIHHO JIJIT TECTUPOBAHUSI, PACCMOTPUTE BO3MOKHOCTH €T0
HPUMEHEHUs I TeCTUPOBAHUS O0S3aHHOCTH BAIIEro MOAKIACCA, TIO3BOJIAIONET0

y6elII/ITbC§I B TOM, 4YTO OHa cnyqaﬁHo HE yTpaTuJjia CBOIO aKTYaJIbHOCTb.
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BbiBOAbI

TectupoBatue 06513aTEILHO TOJEKHO TIPOBOAUTHCS. [ PAMOTHO CIIPOEKTUPOBAHHBIE
IPUJIOKEH ST 00JIAIAI0T BHICOKON abCTPArMPOBAHHOCTBIO U MOCTOSIHHO HAXOMISITCSI
B IIPOIIECCE PA3BUTHUSL, TOATOMY O3 TECTOB B HUX CTAHET HEBO3MOKHO HE TOJBKO
pazbupathest, HO 1 6e30TMaCHO BHOCUTH Kakue-nnb0 nuameHenus. Cambie KauecTBEH-
HbI€ TECThI OTJIMYAIOTCS Ca00N CBA3aHHOCTBIO ¢ OCHOBHBIM KOJIOM, TECTUPOBaHME
BCeX KOMIIOHEHTOB TIPOBOUTCS B HUX TOJIbKO OJMH Pa3 U B HY:KHOM MecTe. TecTbl
NPUHOCAT TOJb3Y, HE YBEINUUBAsI TIPH 9TOM PACXOJIOB.

V3yueHne Ka4eCTBEHHO CIIPOEKTUPOBAHHOTO TIPUIIOKEHUS C TIHIATENBHO CO3/IaH-
HBIM HAOOPOM TECTOB M €r0 pacliMpeHure MPUHECET BaM UCTUHHOE YA0BOJIbCTBHE.
Taxoe IPUIOKEHNE MOKHO IPUCIIOCOOUTD K JII0O0MY HOBOMY 00CTOSITEILCTBY, OHO

c110c0OHO OTBEYATh JlaKe CaMbIM HEOKHNaHHbIM Tpe6OBaHI/IF{M.



3akJiroyeHme

O06513aHHOCTH, 3aBUCUMOCTH, NHTEPhENCHI, HESTBHBIE THITBI, HACJIETOBAHNST, COBMECT-
HO UCIIOJIb3yeMoe TT0Be/IeHNE, COCTaBJIeHNEe KOMIIO3UIUI U TeCTUPOBaHUE — BCE ATO
BBI yoKe U3Y9nin. Bl OKyHYIHCDH ¢ TOTOBOH B MUP 0OBEKTOB, M €CJIH 9Ta KHUTA /10~
CTHUTJIa CBOEH 1eJIH, TO Terepb Ballle npejcTaBierne 06 00beKTax OTIMYaeTCst OT TOTO,
KaKUM OHO OBITO BHAYATE.

B ruaBe 1 yTBepKIATIOCH, YTO OOBEKTHO-OPUEHTUPOBAHHOE TIPOEKTUPOBAHLE
pejycMaTpuBaet yipasJenue 3aBucuMocTsaMu. CripaBelyinBOCTb 3TOTO YTBEPIK/Ie-
HYs GeCCTOpHa, HO HTO He eANHCTBEHHAS MCTUHA, KACAIONASCS MTPOEKTHPOBAHNS.

BaskHbIli MOMEHT — Hajgnune crnocoba, MO3BOJISIONIETO CYUTATh BCe 0OBEKTHI
OAMHAKOBBIMY HE3aBUCHMO OT TOTO, YTO OHU cOOOMH MPEACTABASIOT, OYAL TO BCE
MPUJIOKEHUE T[EJTUKOM, €0 OCHOBHBIE TIOZICUCTEMBI, OT/IEJIbHbBIE KJIACCHI WU TTPO-
crbie MeTofibl. OTAENBHO B3STHINH 00BEKT HUKOT/IA HE CTOUT OCOOHIKOM, TTPUJIOKE-
HITe COCTOUT M3 0OBEKTOB, CBSI3AHHBIX APYT € IPYTOM. Bee ompenensercs me TeM,
4eM UMEHHO 3aHUMAIOTCS 0OBEKTHI, & MePeatoUuMICT MEKITY HUMU COOOTIECHM-
mit. OOBEKTHO-OPHEHTHPOBAHHOE TPOEKTHPOBAHIE — HTO CBOCOOPA3HLIHN (hpaKTam
B BUJIE OTIPe/IeJseMOil OCHOBHOM 3a/1aui U PacIIUPSIeMbIX CIOCOO0B CBsA3U 00b-
€KTOB JIpYT ¢ ApyroM (M P Kak/IOM yPOBHE YBeJMYEHUS 9Ta 3aja4ya BbITJISUT
OJINHAKOBO).

W3 97011 KHUTY Bbl y3HAJIN HEMAJIO IIPABUJL, KACAIOIIUXCA HallMcanus koja (ypas-
JIEHUS 3aBUCUMOCTSIMU U co3/lanus nHTepdeiicoB). Temeps, Koraa Bbl UX yCBOWUJIH,
MOJKeTe TIPUCIOCOOUTD 110/ cOOCTBEHHbBIE HYK/bL. [IpOTHBOPEUNs, CBOHCTBEHHbBIE
IIPOEKTUPOBAHUIO, HAIIOMMHAIOT O TOM, YTO HY)KHO IIPEyCMOTPETD U CIydau Hapy-
HIeHus 3TUX MpaBuJ. ONMBITHBIN MPOEKTUPOBIIUK yMeEEeT HApyIIaTh 3TU TIPaBUJIa
C 110JIb30I1 /114 J1eJ1a.
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B ocHoBy IpoeKTHPOBAHMS MTOJOKEHBI MHCTPYMEHTAJIbHbBIE CPE/ICTBA, 1 10 Mepe
OCBOGHUST BAMU [IPUEMOB MPOEKTUPOBAHUSI OHU €CTECTBEHHBIM 00pa3oM MpeBpa-
TATCA B OJPYYHBIN NUHCTPYMEHTAPUI, TTO3BOJISIONINN CO3/1aBaTh JIETKO U3MEHSI-
eMble IPUJIOXKEHUS, IIOJTHOCTHIO OTBEYAIONINE CBOeMY ITpe/IlHa3HaYeHIO ¥ IPUHOCS -
IMe BaM UCTHHHYIO PafiocTh. KOHEUHO, Balllu IPUJIOKEHUS He OY/IyT UjleabHbIMU,
HO 3TO He JI0JIKHO BaCc OCTaHaBJIMBATh. JLloCcTHYb coBepllIeHCTBA KpailHe CJI0KHO
U Jlaske, HaBepHoe, HeBO3MOIKHO, HO 9TO He II0BOJ, He CTPEMUTHCA K €I0 JOCTUKEHUIO.
[Ipossasiite ynoperso. Habupaiitech omnbita. KkcnepuMentupyiite. Passusaiite
BooOpakerne. CTapaiiTech BLIKIAALIBATHCS Ha BCE CTO, & BCE OCTATHHOE MPUIIO-

JKHUTCA.
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U3JATE/IbCKUIM IOM «MUTEP» npeanaraet
npogeccMoHanbHyio, NONYAAPHYIO M AETCKYI0 Pa3BUBAIOLLYIO IMTepaTypy

3aKa3aTb KHUIM ONMTOM MOXXHO B HaLIMUX npencraBuTe/IbCTBaX

poccund

CaHkT-TetepOypr: M. «Bbiboprckas», b. CaMncoHmesckwii np., 4. 29a
Ten./dakc: (812) 703-73-83, 703-73-72; e-mail: sales@piter.com

MocKBa: M. «9N1eKTp03aBoACKas», CemeHoBcKas Hab., . 2/1, cTp. 1, 6 3Tax
Ten./dakc: (495) 234-38-15; e-mail: sales@msk.piter.com

BopoHex: Ten.: 8 951 861-72-70; e-mail: hitsenko@piter.com

ExatepuHOypr: yn. Tonefosa, 4. 43a; Ten./dakc: (343) 378-98-41, 378-98-42;
e-mail: office@ekat.piter.com; skype: ekat.manager2

Hwxuuit HoBropogp;: Ten.: 8 930 712-75-13; e-mail: yashny@yandex.ru; skype: yashny1

PocToB-Ha-[l0Hy: yni. YnbaHOBCKaq, 1. 26
Ten./dakc: (863) 269-91-22, 269-91-30; e-mail: piter-ug@rostov.piter.com

Camapa: yn. Monogoreapgeiickas, a. 33a, opuc 223
Ten./dakc: (846) 277-89-79, 277-89-66; e-mail: pitvolga@mail.ru,
pitvolga@samara-ttk.ru
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MuHck: yn. Po3bl JllokcemOypr, 4. 163; Ten. /dakc: +37 517 208-80-01, 208-81-25;
e-mail: og@minsk.piter.com

U3gatenbckuii gom «Iutep» npuiaiiaeT K COTPYgHUYECTBY ABTOPOB:
Ten./dakc: (812) 703-73-72, (495) 234-38-15; e-mail: ivanovaa@piter.com
MogpobHas nHopmaums 3gecs: http://www.piter.com/page/avtoru

U3gatenbckmii gom «Iutep» npuzaawaet K COTpygHUYecTBy 3apybexHbix
TOP20BbIX NAPTHEPOB MM MOCPEGHUKOB, UMEIOLLMX BbIXOG HA 3ApYyGexHbIli
PbIHOK: Ten./pakc: (812) 703-73-73; e-mail: sales@piter.com

3aka3 kHuz gas By30B  6ubANOTeK:
Ten./dakc: (812) 703-73-73, gob. 6243; e-mail: uchebnik@piter.com

3aka3 KHM2 Mo noyTe: Ha caiite www.piter.com; Ten.: (812) 703-73-74, gob. 6216;
e-mail: books@piter.com

Bonpocbl Mo npogajke 31eKTPOHHbIX KHW2: Tes.: (812) 703-73-74, gob. 6217;
e-mail: kuznetsov@piter.com
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BAWWA YHUKAJ/IbHA KHUTA

XoTuTe n3gatb cBOIO kHM2y? OHA CTAHeT ngeasbHbIM MOgGapkoM g/si NapTHepPOB

1 gpy3e#i, OTIMYHbIM MHCTPYMEHTOM g/l POgBIKeHus Balle2o bpeHgd, Npe3eHToM
g/151 NaMATHbIX cobbITUI! Mbl CMOXeM OCyLecTBUTb BaLLm tobble, gaxe camble
CMeible U CI0XKHbIe, Mgen 1 MPOEKTbI.

Mbl NPEAJIATAEM:

e M30aTb Ballly KHUTY
o M3AaHME KHUM 415 UCNONb30BAHUS B MAPKETHUHIOBbIX aKTUBHOCTSIX
o KHWMN KaK KOPNopaTuBHbIE MOAAPKM

e peknamy B KHurax

* UM3[aHne KOpPNopaTUBHOM GrbanoTekn

Moyemy Hago BbIGPATH MMEHHO HAC:
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