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1 Pa3paboTka IpumokeHus s y4eTa mocermaeMbix MecT «Foot-Court»
3akn4yeHue

CHIHCoOK HUCII0JIb30BAaHHBIX KCTOYHUKOB
[IpunoxeHus

BBegenue

BeeneHne MoGumnbHbIEe TeTe(OHH JTaBHO IepecTany ObTh YeM-TO HEOOBYHBEIM U BEJIMKOJIEITHO
CIIPaBIISIIOTCS CO CBOEM (QYHKIKEH - IBIII0TCA CPEACTBOM KOMMYHUKAIMY MeXAy nofbMu. [1pu
3TOM, HEeJaBHO MOSIBUBIIKECS, HO y2Ke IIPOYHO BOIIEAIINEe B HAIY XXU3Hb CMapT(OHLI HaCTOIHKO
(GYHKUIKMOHABHEL, UYTO TPYOHO CKa3aTh, YeTO OHU He YMEIOT: 3TO0 U Iieep, ¥ (hoToanmnapar, u
BO3MOXKHOCTh MCII0Ib30BaHuA HTepHET-pecypcoB, 1 npoyee. I1o cyTu, Bce cMapT(OHHI CTanu
HeOOIBIION KOIMMeN KOMIIBIOTePa, KOTOPHIM ITOCTOSSHHO MOXXHO UMETh Tpu cebe. B Hallle BpeMsi Bce
Oonbiie u 6onblile cMapTHOHOB, KOMMYHUKATOPOB, TIAHIIETHHIX [1K U IpyTUX BUIOB YCTPOUCTB,
yIOOHBIX 71 MCIIO/Ib30BaHMS KaK B IOBCEIHEBHOM KU3HMU, TaK U B 3aTPaHUYHBIX I10€31KaX B
YaCTHOCTH, BHIIIYCKAIOTCSI Ha 0a3e OBYX CaMbIX PACIPOCTPAHEHHBIX OMepalroHHbX cucteMax: OC
Android u i0S. U Bompoc, Kakas onepaliuoHHas CUCTeMa JIyullle, IOPOAUI MHOXKECTBa KOH(MIUKTOB U
cropoB. OpHako asist cebs s BEIAEIU HECKOJIBKO OCHOBOTIOJIaramomux npeumyiiects OC ot Apple o
cpaBHenuio ¢ OC Android. KauecTBo mpunoxenuil [IpunoxkeHus: TpakKTAUYECKU BCETOa BHITISAOAT
npuBekaTentHee, yooOHee Ha iPhone u iPad. Brictpoe o6HOBNeHKe [Tonb3oBaTensm iPhone u iPad
He HYKHO XXIaTh, KOTTa TPOU3BOAUTEIN YOCYKATCS MOATOTOBUTh OOHOBIIEHHE [IJIT UX YCTPOMUCTBA
nocyie penu3a HoBou Bepcuu i0OS.. O6HOBNIeHUS A71g i0S BEIXOOAT PETYIsIPHO U B OOUH MOMEHT
CTQHOBSATCS OOCTYIIHEI OJI BCEX COBMECTHMBIX YCTPOUCTB. [IpogomKuTebHasd IoAgepKKa CTaphiX
ycTporcTs Ilepuop moanepkKu MoOUNbHEIX TeleoHOB Apple coctaBmnsieT 48 mecsies. [loctyn kK i0S
13 nonyuunu maxe nons3oBaTenu cMapTdona iPhone 5s. Koreuno, Ha yCTpOUCTBe OOCTYIIHEL HE BCe
B03MOxkHOCTH OC, 0OHAKO I10JIb30BATEIN MOTYT UCIIOJIb30BaTh PSf BaXKHBIX QYHKINHM MOOMIBHOU
nnaT@OopPMEL ¥ 3alycKaTh IpuioxeHus u3 App Store, coBMecTuMble TONMBKO € i0S 13. Jlyumme
IIPUJIOKEHUS NOCTYIIHEI TePBHIMU BOJIBIMHCTBO Pa3paboTUNKOB pellaloT CHavala BEIIYCTUTh
npunoxeHue Ha iPhone u iPad ¥ ToMbKO 4epe3 HEKOTOPOe BpeMs 3alyCTUTh ero Ha Android. 9To
CBSI3aHO C XOPOIII0 mpopaboTaHHKIM HHCTPyMeHTapueM pa3pabortku g iOS. Hanpumep, Instagram,
OfHa U3 KPYMHEUIINX COIMaIbHEIX ceTell Mupa, 6oee roma Oblyia JOCTyNHA TOMBKO Ha iPhone. U
TOJIBKO TIOTOM ee 3anmycTunu st Android. 9kocuctema Apple Ceromss mpu BeI6Ope cMapThOHa UK
IJIaHIIeTa TJIaBHBIMU SIBJISIOTCS He pa3/JIMYHbBle TEXHUUECKNEe XapaKTePUCTUKY BPOLE eMKOCTHU
OaTapeu, pa3pelneHust Kamepsl u T.A. OHu 6ojee UK MeHee CX0XKY Ha BCEX COBPEMEHHBIX
ycTporcTBax. [71aBHOe [IJIs I0JIb30BaTelIsI - 3TO MOOUNIbHasA 3KocrucTeMa. M Ha i0S oHa ropasmo
Oonee pa3BuTa. [IpyxkecTBeHHBI UHTEPdelic iPhone cTam MacCOBHIM Cpeny Miofiel IOTOMY, YTO OH
ymoOeH. JItogu, ybe BpeMs [IOPOTro, HelaloT TaKoi BEIOOD, MOTOMY 4TO iPhone mo3BonseT 9KOHOMUTD



BpeMs, II0JIy4aTh YIOBOJIbCTBUE OT UCIIOIb30BaHUA anmapara U COCPeIOTOYUTLCSA Ha TOM, UYTO
XOUeTCs feflaTh: 00IIaThCS C HYKHBIMU JIIOObMHU, THCATh COOOIIEHUS, TI0JIb30BAThCS COLMAbHBIMU
CeTsIMHM, U [leJIaTh 3TO Bce OeCIPEeNnsiTCTBEHHO. A He cpaxaTthcs ¢ uHTepdeiicom. M anmnapatsl, u
mporpaMMHoe obecmedeHnne iPhone BHTISOAT HOCTaTOYHO Xopoto. HamexHocTh iPhone
3HQUYUTEIbHO HafleXkHee, TaK Kak MPOU3BOJUTENIb F0laMy OTTayMBaeT HI0QHCHl ITPOU3BOACTBA OOHOMN
MO[IeJIA ¥ OOHOU ONepaliOHHON CUCTEMBI, KaXKABIM alrpeisl KOTOPOX CTAHOBUTCS HafleXHee, IPOlLe,
MOIIIHee, TPoU3BoAuTeNbHee. MacmTab npofax B COTHA MUJITIMOHOB YCTPOUCTB 03BOIuI Apple
OTTOYMTD TexXHONOruu npousBoacTBa u [10 mo menouel. Hampumep, gaxe crapsii iPhone nmopanpyeTt
IOCTATOYHO OBICTPOM paboTOi U MOTHEIM OTCYTCTBUEM TJIIOKOB, B TO BpeMs Kak amnmapath Android
TI0CJIe TI0JTyTOpa-ABYX JIET CITyKObl HAUMHAIOT TOPMO3UTD, 3aBucaTh. CeMenHbIN HoCTyn «CeMeNHbIH
OOCTYII» - OUeHb 0JIe3Hasd PyHKLKS, KOTOpas II03BOJISIET S5KOHOMUTH Ha MTOKYINKaXxX B OHJIalH-
cepucax Apple. Tak, o0veguuuB fo mectu Apple ID, monb3oBaTenn MOTYT 3arpyKaTh KyIlJIEeHHBIE
TIPUJIOKEHUSI, MY3BIKY, TIECHU Ha BCe MOAKIIIOYeHHEIEe yCTpolcTBa. TakuM 00pa3oM, YEJIOBEK TPATUT
[EeHbI'Y Ha KOHTEeHT ONUH pa3, a II0JIb30BaThCs UM MOT'YT HECKOJIBKO JIIOJIe C Pa3HbIMU aKKayHTaMU.
Borbias 6e30macHOCTh DKCIIEPTH YTBEPKAAIOT, UYTO MOOUIbHAS MtaTdhopma iOS HaMHOTO
3aluIeHHee olepalnroHHoM cucteMbl Google mepen 60NBIIMHCTBOM BUIOB CYIIECTBYIOIIAX aTakK.
CBs3aHO 3TO B HEMAJION CTEIEeHU CO CTPOTUM LieH3ypupoBaHueM App Store. Google oTHOCUTCS K
aTomy 6osee CBOOOZHO, T09TOMY OOJIBITMHCTBO BPEOOHOCHAIX porpaMm gy Android uHTErpUpyeTCS
HEMIOCPEeICTBEHHO B O(UlManbHbIe IPUIOXKEHN. AHATUTUKY IPOTHO3UPYIOT, YTO KOIUYECTBO
akTHBHEIX Android-3710BpenoB OyHeT yBeIUYUBaTLCS CTPEMUTENbHEIMU TeMnaMu. Continuity OpHoi
13 noJie3HbIX QyHKIMH i0S SBISETCS BO3MOXKHOCTL 00BeAMHUTL Pab0Ty 0OHOBIIEHHBIX [0 TOCTIeTHEeH
OTlepaliOHHOM CHUCTEMBI MOOMILHEIX YCTPOUCTB. [loIb30BaTeNM MOTYT OTBEYATh HA BXOMASIINE
3BOHKH C iPhone udepe3s iPad, ecnu u cmapTdoH, 1 nIaHIIeT NOAKIII0YEeHH K ogHOMY Apple ID. MoxHO
HayaTh Beb-cepduHr, HabupaTh SMS-coo0bIIIeHNEe UK 3IEKTPOHHOE MUChMO Ha iPad, a 3aKOHYUTH -
Ha iPhone. [IpyruM HeManoBaXkKHHEIM O0HYCOM SBJISIETCSI BO3MOXKHOCTh UCII0/Ib30BaTh iPhone B
KayecTBe MOZIEMA, eCJIM TOT HaXOAUTCS MOOIU30CTH OT Toro xke iPad. [I1s 9Toro maxe He HYXKHO
BKJIIOYaTh Ha CMapT(hOHE peXUM MOAeMa. YUYUTHIBAs BCe BHIIIENIEPEYNCIeHHbIE IIIIOCH, B JaHHOU
KypCcoBO¥ paboTe s pemm pa3pabaTeiBaTh IPUIOKEHKE 7 yUeTa ITocelaeMbEIX MeCT UMEeHHO OIS
nnaThopMel 0T Komnanuu Apple, a He Android. Llens ganHO#M pabOTH - CO3aTh yIOOHOE,
103a0eIbHOE U MPUSATHOE T'N1a3y IPUIOKEHNe-3aMeTKH, KOTOPOe MOTJIO Obl 3alIOMUHATh U XPaHUTh
nocelaeMeble OJIb30BaTENIEM MECTa, a Tocje yOoOHO ux oTobpaxkaTh.
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1. Onucanue npoeKra

[Ipu 3amycke IpuiokeHUs Ha 9KpaH 0TOOpaXkaeTCs CIUCOK PaHHEe COXPaHEHHHBIX I10JIb30BaTeIeM
MecT (puc. 1). dueliku cnucka oToOpaxaloT ONKUCaHUE COXPaHEHHBIX MecT. ONucaHue IPefCTaBIeHO
dboTtorpadueit, Ha3BaHUEM, TUIIOM MECTa U PEMTUHTOM I0JIb30BaTeNsd. TakKxXKe Ha I'JTaBHOM 9KpaHe
€CTh KHOIIKM COPTUPOBKH IO andaBuTy (BKiIagka Name), CTpOKa IIOKMCKa MeCT U3 CIUCKa 3apaHee
COXpaHeHHBIX, KHOTIKa J00aBIeHUsT HOBOTO MecTa (BBEpXY CIIpaBa) U KHOIKA 3arpy3KH TOI MeCT B
TeKyllled reosjokanuu. [1py B3MaxuBaHUU BJI€BO II0 A4YelKe IIOSIB/IAETCSA KHOIKA yoaleHUs MecTa

(kpacHas kHOIKa delete).

Puc. 1 - Criucok coxpaHeHHBIX MeCT
[Tpu HaXaTHX Ha STYEUKY C ONMMCAHUMEM COXPAaHEHHOI0 MeCTa IOSBIAETCS SKpaH M3MEeHeHUs
OTIMCAHMS BEIOPaHHOI'0 MecTa (puc. 2). B OMHOMMEHHBIX IOJISIX MOXKHO U3MEHUTh UMS, JTOKAITUIO, TUII
MecTa ¥ PEUTHHT 110 MHEHHUIO IToIb30BaTess. [1pu Kiuke 1Mo GoTorpaduu BCIJILIBET OKHO C BEHIGOPOM
MecTa HOBOU (poTorpaduu (ramepess WiIu COeNlaTh HOBBIM CHUMOK) T. €. OT KyJa MBE MOXK€eM B35Tb

HOBOE (HOTO.

Puc. 2 - OkpaH u3MeHeHUs OIUCaHUs MeCTa
Taxke B 10ojie U3MeHEHUS JIOKAIMU eCTh KHOIIKA, IPY HaXKaTHUU Ha KOTOPYIO OTKPOETCs KapTa. (puc.
3). 9To MpemyCcMOTPEHO [JI TOTO, YTOOHI II0JIb30BATEIb MOT BHIOpPATh eMy yIOoOHBIH crioco0 BBOIA
JIOKaIy (BPy4HYIO UK Yepe3 KapTy).

Puc. 3 - KapTa BBOJja HOBOU JIOKalUU
Ecnu KIUKHYTH 110 UKOHKE C M300pakeHNueM KapThl Ha 3KpaHe M3MeHeHHUS OIUCAHUS MeCTa, B
obnactu oToOpaxkeHus Gororpaduu, OTKPOETCS KapTa C pPaclojiokXeHNeM JoKauuu Mecta. MoxXKHO
IIpY HaXXKaTUM Ha COOTBETCTBYIOIIME KHOMKY HAaWUTH CBOE MECTOIOJIOXKEeHNEe Ha KapTe U IMOCTPOUTH

MapuIpyT 0O TeKyIero Mecta (puc. 4).

Puc. 4 - TlocTpoeHre MapuIpyTa K BEIOpAaHHOMY MECTY
H3meHeHNe MOXKHO COXPaHUTh HaXkaTheM Ha KHOIKY Save Ha 3KpaHe U3MEHEeHUS ONUCaHUSI
MecCTa.
[Tpu HaXaTu¥M KHONKU Ho0aBlieHNEe HOBOT'O MeCTa Ha 9KpaHe CIIMCKA COXpPaHEHHBIX MECT (IJI0C)
CHU3Y BHITIafaeT 9KpaH moOaBiieHuss HOBOTO MecTa (puc. 5). ITo pyHKIIMOHANTY OH HIEHTUYEH IKPaHY
U3MeHeHUus onucaHus MecTta. Ho cylecTBeHHOe OT/IMYKMe COCTOUT B TOM, YTO HOBYIO 3allUCh



HEBO3MOXKHO M00aBUThH 0€3 3aI0JIHEeHUS T0JIsI KMEHH MecTa.

Puc. 5 - 9kpaH g00aBIeHusT HOBOT'O MECTa
Takxke Ipu HaXkKaTUX KHOMKM 3aTPy3KH TOTA MECT B TEKYIIe# reoloKalliyd Ha dKpaHe
CIHCKa COXPAaHEHHBIX MECT 0TOOPA3UThCS MOAIOPKa MecCT C caiTa tripadvisor.com, KoTopsie

pacIojiaramnTCsa moOIM30CTH.

2. BbiOpaHHBIE TEeXHOJIOTHH

st pa3paboTKu MOOUNIBHEIX MIPUJIOXKEHUM KoMIaHus Apple nmpennaraeTr gBa s3bIKa
nmporpaMMupoBaHusi: 6onee HOBHIM Swift u moctatouyno crapeiit Objective - C.

Objective - C — kKoMnunupyeMui 00beKTHO-OPUEHTHPOBAHHLIN SI3BIK IPOTPAaMMUPOBAHUS,
HCII0Ib3yeMbIN Kopropaliied Apple, MOCTPOEHHBN Ha OCHOBe si3kiKa Cu u mapagurMm Smalltalk. B
JaCTHOCTH, 00beKTHasA MOAeENb nocTpoeHa B ctuie Smalltalk — 1o ecTh oOBeKTaM nocwvrrarvwmes
coobu,eHusl.

A3wik Objective-C siBnsgeTcsT HAIMHOXKECTBOM s3bIKa Cu, mo3ToMy CH-KOM IOJTHOCTBIO MOHSTEH
komnunsatopy Objective-C.

Kommnunsitop Objective-C BxoguT B GCC u 0OCTymeH Ha O0JbIIMHCTBE OCHOBHEIX IIAaTGopM. A3BIK

MCIonb3yeTcs B mepByio odepensb gnst Mac OS X (Cocoa) u GNUstep — peanusauuii 005eKTHO-

OpUEeHTHPOBaHHOTO HHTepderica OpenStep. Takxke A3bIK ucnonab3yercs ang iOS (Cocoa Touch).

Objective-C aBnsierca pacmupenueM C: niobasg nporpaMma Ha C siBageTcs NporpaMMoil Ha
Objective-C.

OpHo#t u3 oTnuuuTenbHHX 4epT Objective-C sgBnseTcss MUMHAMUYHOCTL: PELIeHUsI, 00BIYHO
IPUHAMaeMble Ha 9Talle KOMIUISINY, 3eCh OTKJIQbIBAIOTCS [0 3Tala BHIIOTHEHUS.

Objective-C — message-oriented-s35iK, B TO BpeMs Kak C++ — function-oriented: B Objective-C
BBI30BHI METOA UHTEPIPETUPYIOTCS He KaK BHI30B PYHKIIUU (XOTS K 3TOMY OOBIYHO BCE CBOOHUTCS), a
KaK IIOCBIIKA COO0IIeHus (C UMeHeM U apryMeHTaMu) 00beKTy, TOI00OHO TOMY, KaK 3TO IPOUCXOIUT B
Smalltalk.

JIto6boMy 00BEKTy MOXKHO IocjaTb noboe coobimeHne. O6BEKT MOXKET BMeCTO 00paboTKu
co001IeHNs MmepeciaTh ero ApyromMy o0beKTy mis o00paboTKU (menerupoBaHue), B YaCTHOCTH, TaK
MOXXHO peaju30BaTh paclupenenéHHble (TO €CTh HAXOOAIMeCs B PA3JIMYHHIX aJpPEeCHHIX
IIPOCTPAHCTBAX M [aXKe Ha PA3HBIX KOMIIbIOTEPax) OOBEKTHI.

[TpuBsi3Ka COOOIIEHNST K COOTBETCTBYIOIIEH (PYHKITUU TPOUCXOIUT Ha 9TaIle BHITOTHEHHUS.

A3nik Objective-C moppmepxkuBaeT paboTy ¢ MeTanHboOpMalliey — Tak, Ha 3Talle BHIIOJHEHUS

MOKHO Y3HATh KJacC 00beKTa, CIHCOK ero MEeTOMOB (C TUIAaMM IlepegaBaeMEIX apTyMEHTOB) U
instance-nepeMeHHHIX, TPOBEPHUTD, SIBJISIETCS JIU KJIaCC IIOTOMKOM 3aJaHHOTO ¥ MOAIePKUBAET JIX OH
3aJaHHBIN TPOTOKOJT U T. II.

B s3BIKe ecTh mogagep:KKa MPOTOKOJI0B (MOHATHS HHTepdelica 06beKTa U MPOTOKOIA YETKO
pa3genensl). IlogmepXuBaeTcsl HacjefgoBaHHEe (He MHOXECTBEHHOE); [JiS MPOTOKOJIOB

Imoggep2KuBaeTCsd MHOXKECTBEHHOE HaCliIeJOBaHHUE. OO0BEeKT MOXKEeT OBITh YHaACJIegoBaH OT OpPyroro
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00beKTa ¥ Ccpal3y HECKOJIbKUX IIPOTOKOJIOB (XOTS 9TO CKOpee He HacllefoBaHUE MPOTOKOJA, a eTo
moaaepxkka).
Ha pmanubiii MoMeHT s13bIK Objective-C mogmepxkuBaetrcss komnungtopamu Clang u GCC (mop

yupasnenueM Windows ucnons3yetcs B coctaBe MinGW umnu cygwin).

HekoTophie QYHKIIUK S3bIKAa NMEPEHEeCeHH B runtime-6u6GIMOTEKY U CHUJIBHO 3aBUCSAT OT HEE.
BmecTe ¢ KOMOUIATOPOM (JCC IOCTABJISETCS MUHUMAJNIbHBIA BapUaHT Takou Oubnuoreku. Takxke
MO2KHO CBOOOJHO CKadaTh runtime-6ubnuoreky komnauuu Apple: Apple’s Objective-C runtime.

31y gBe runtime-0MOINOTEKH TOX0XKY (OCHOBHEIE OT/IMYUS B MMEHaX METOMOB).

Swift — OTKpHITEIN MyAbTUIIaPAaOUTMaIbHBIN KOMINUINPYEMEIN S3BIK TPOTPaMMUAPOBAHUS O0IIEro
Ha3HaueHus. Co3gaH KoMmaHueld Apple B mepByio odepefs g pa3paborunkoB iOS 1 macOS. Swift

paboTtaet ¢ ¢pperimBopkamMu Cocoa u Cocoa Touch 1 coBMECTHM C OCHOBHOM KOfI0BO# 6a30ii Apple,
HanucaHHOM Ha Objective-C. Swift 3amyMbIBancs Kak 06oiee JTETKUW O YTEHUS U YCTOMUYUBEIM K

omrnOKaM IIporpaMMUCTa S3BIK, HexkeNu npefiecTBoBaBinuii emy Objective-C. TIporpamMmsl Ha Swift

KOMIIUIUPYIOTCSA npu momoinyd LLVM, Bxopsiel B HHTeITPUPOBaHHYIO cpeny pa3paboTku Xcode 6 u
BhIIIe. Swift MoXKeT ucmonb3oBaTh paHTaM Objective-C, 4TO menaeT BO3MOXKHBEIM HCIIOIb30BaHUE
006oux sI3bIKOB (a Takxke C) B paMKax OJHOHN ITPOrPaMMEL.

Swift 3aumMcTBOBaN KOBONIBHO MHOTrO€ U3 Objective-C, ogHaKO OH OIpefessgeTCs He YKa3aTesaMH,
a TUIIaMH TepeMeHHHX, KOTophle oOpabaThiBaeT KOMNUNATOP. [10 aHAIOTUYHOMY IPUHIUIY
paboTaloT MHOTHE CKPUIITOBHIE S3HIKH. B TO Xe BpeMs, OH IpefoCTaBisgeT pa3padoTynKaM MHOTHE
GyHKLINHU, KOTOphle Npexae Ovnu AOoCTynHEl B C++4+ U Java, TakKKWe KaK OoIpefensieMble

HauMeHOBaHuA, 0000IMeHNd ¥ Ieperpy3Ka OIepaTopoB.

YacTe QyHKOUM SI3BIKA BBINONHSETCS OBICTPEE IO CPAaBHEHHUIO C OPYTMMHU S3bHIKaMU
IpOrpaMMUPOBaHKS. Hampumep, COPTHPOBKA KOMIIJIEKCHEIX 00BEKTOB BHIIOJHSETCS B 3,9 pas3
ovicTpee, ueM B Python, u mouTu B 1,5 pa3a OricTpee, yeM B Objective-C.

Kom, HanucaHHBY Ha Swift, MoxeT pabGoTaTh BMecTe C KOJOM, HAalMCAaHHBIM Ha S3bIKaX

nporpammuposanus C u Objective-C B paMKax 0JHOT0 ¥ TOTO e IpoeKTa’ .

[7g HanucaHUs OAaHHOTO MPUJI0KEHUS s BhIOpasn Swift 1o cienyiommm npuyuHam:

. [I7151 HanMCaHUs IPUIOXKeHus TPeOyeTcs MeHbIIe Kofa, X0Ts Ol TPOCTO MMOTOMY, YTO 3[IeCh
peanr30BaH YIPOIIeHHBN MPUHIUI PAabOTH C TOBTOPSIOIMIMMUCS CTPOKAMH U 3asIBJIEHUSIMH;

. Yno0Gen mnst urenus. CTaHOApTHOE OJOCTOMHCTBO JII0O0T0 COBPEMEHHOTO SI3HIKA;

. Bomnpie Bo3aMoxHOCTEM 110 cpaBHEHUIO ¢ Objective-C, B 4aCTHOCTH BO3MOXKHOCTb YIIPABIATh
IaMsThIO;

. TlonmHOIIeHHOE B3aMMOOENCTBUE C KOIOM, HanmucaHHEIM Ha Objective-C;

. TloBeIIIeHHasE 6€30MIaCHOCTh. DTO BhIpaxKaeTcs U B 06paboTKe yKasaTesie, U B JOTOLUTHOCTH
KOMIIUJITOPA, ¥ B TOM, YTO B CaMy KOMIIUJISLIUIO MOKHO BCTPOUTH OMIIMOHAJIbHYIO ITIepeMeHHYI0 nil
st obecredyeHus: 00PaTHOM CBSI3H.

. Swift usnavanbHo 6611 pa3paboTtan g 3aMmeHsl Objective - C. B ¢Bsi3u ¢ aTuM Apple cTpeMuThCs
Oorblile MOOOePKUBATh U pa3BuBaTh Swift mo cpaBHenwuto ¢ Objective - C.

Yxke B 9KocucteMe Swift Obiir BEIOpaHH ciaemyomre OpeidMBOPKY Il HATMCAHUS IPUTOKEHUS:
UIKit u Foundation misi co3maHus BHEIIHET0 BUOA U JTOTUKM Ilepexona Mexay sKpaHaMu, Cosmos Kit
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O yooOHOTO MHTETPHUPOBAHUS ILIKalbl PEUTHUHTA B mpuioxenue u ®perimBopk MapKit mns
MCII0JTb30BAHMS KapPTHl B IIPUIIOKEHUH.
OCHOBHBIM U CaMBIM KCIIONIb3yeMbEIM ®peiiMBOPKOM B pa3pab0TaHHOM MPUIIOKEHUU MOCTYKHUIT
UIKit. Huxe mpeacTaBieHHbIE OCHOBHBIE HOCTOMHCTBA, 10 KOTOPLIM OH OBIN BRIOpAH:
* xpaHeHue Bcex UI-KOMIIOHEHTOB B OHOM MecTe 06JierdyaeT uX MOUCK; COOTBETCTBEHHO,

paboTa cTaHOBUTCS 00JIee OPraHU30BaHHOM;

0CBOOOXK[IeHUE KJIaCCOB OT 3aBUCUMOCTEH IIOMOTAeT COKPATUTh BPEMST KOMITUIISIIIUY;
yCTpaHeHHe 3aBUCUMOCTEH CII0COOCTBYET IIOBTOPHOMY HCITOIb30BAHUIO KOMIIOHEHTOB U TOXKE
YCKOPSET KOMIIUJISLMIO;

00HOBsIsT KOMITOHEHT B UIKit, Mbl 00HOBIISIEM €ro MOBCIOAY; €CIIU IIPUII0KEHNE UCIIOIb3YeT
koMmnoHeHTH U3 UIKit, ympormaeTcs mpoiecc BHeCeHU U3MeHEeHNY B KOMIIOHEHTEHI 10 BCEMY
MIPUI0KEHUIO;

M30JIUPOBaHHbIE KOMIIOHEHTHI TOPA3[0 Jerde TeCTUPOBATh;

OTIeJNIbHBIN (GPerMBOPK IIPH HEOOXOMMMOCTH MOXKHO HCIIOIb30BaTh U B APYTHUX IPUI0KEHUIX
(HampuMep, MPU CO3TaHUY MIPUI0KEHUST — KaTalora BCeX KOMIIOHEHTOB TaHHOTO
(dbperiMBOpPKa).

3. OCHOBHBbIE HHCTPYMEHTHI

[T HamMCcaHuWs MPOTPAMMHOTO KOfla IOJ HAaHHOe MPUIIOKEHHEe HMCIIO0Ih30Balach 0QUIMATBHO
nmoppmepxkuBaeMasi Apple cpema paspabotku XCode 11.

Xcode — uHTerpupoBaHHasa cpema pas3paborku (IDE) mporpaMMHOro ofeclneuyeHus OIA

nnatdopm macOS, i0S, watchOS u tvOS, pa3paboranHas Kopmopanuei Apple. ITepBasi Bepcus

BrinyieHa B 2003 rony. CtabunbHBIE BEPCUM PACIPOCTpaHsaoTcs OeciaTHO Yepe3 Mac App Store.

3aperucTpupoBaHHbEIe Pa3paboTYMKU TakKxkKe UMEIOT AOCTYI K OeTa-cbopkaMm udepel cauT Apple
Developer.

Xcode BkniogaeT B ce0Os 00nbIIyI0 YaCcTh HOKyMeHTaluu pa3paboTyrka oT Apple u Interface
Builder — nmpunoxeHue, UCIONB3YIOIIEECS A1 CO3TaHUs rpapuuecKux UHTEP(ErCoB.

[TakeTr Xcode BKJodaeT B cebs1 U3MEeHEHHYIO BEPCHUI0 CBOOOmHOTO Habopa KoMIuniTopoB GNU
Compiler Collection u noggmepxuBaetr s3niku C, C++4+, Objective-C, Objective-

C++ (anmrm.)pycck., Swift, Java, AppleScript, Python u Ruby ¢ pa3nuyaeMu MopgensiMu

IpOrpaMMUPOBAHMs, BKIHOYas (HO He orpanuumuBasich) Cocoa, Carbon u Java. CTOpOHHUMU

pa3paboTunkamMu peanu3oBaHa mogmepxkkKa GNU Pascal, Free Pascal, Ada, C#, Perl, Haskell u D.

[Taket Xcode ucnonb3yer GDB B kauecTBe back-end’a anis cBoero oTnagynka.

B aBrycte 2006 Apple o6bsiBuna o ToM, uTo DTrace, GpeldiMBOPK AMHAMUYECKOW TPAaCCUPOBKHU

oT Sun Microsystems, BHIyIIeHHBN Kak 4acTh OpenSolaris, 6ygeT unterpupoBad B Xcode mop

Ha3BaHUeM Xray. [To3xe Xray OvUT mepenMeHOBaH B Instruments.
3 utonst 2019 roma Ha WWDC 2019 6rina npencTaBiieHa OeTa-Bepcust HoBoro Xcode 11.

I[TosgsBumacs nmopmepzkKKa IOPTHPOBAHUWA CIEIHAIN3WMPOBAHHBIX HpI/IHO}KeHI/Iﬁ CO3JaHHEIX

I HHTepHeT-aHmeTa iPad Ha HacTonbHY0 macOS. Brinu nopaboTaHbl ¥ YCOBEPIIEHCTBOBAHHE
¢byHKIUYU OCHOBHHEIX API, HanmpuMmep TakKue KakK: QpedMBOpPKM [Jisi MallWHHOTO obydenus Core
ML (aurmn.)pycck. u Create ML (aHT.)pyccK., pperMBOpK Oyis pabotsl ¢ GPU Metal (aHTI.)pyCcCK. 1
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npyrue. [Ins pa3paboTYMKOB OONONTHEHHOW PEanbHOCTH TOSIBUINCH: HOBOE NpuIox)eHue Reality

Composer (aHT1.)DYCCK. ¥ HOBBIM BEICOKOYPOBHEBHIM (PpeiiMBOpK RealityKit (aHri.)pyccK., a TakxXke

HoBasi Bepcusi ¢permMBopka ARKit (aHrn.)pycck. . ITosIBUICS COBEpPIIEHHO HOBHIHU
API FileProvider (aHTn.)pycCK. AN OpoBalgepoB O00TAaYHBIX XPAaHUIWI, OIS

BLICOKOIIPOM3BOIUTEILHOTO CcITocoOa OeciroBHOM uHTerpauuu ¢ Finder 6e3 pacmupesus sgpa u OJis

[IOBLIIIIEHUSA 0€30IIaCHOCTH.

J:[J'Iﬂ XpaHEHNE BbIﬁpaHHBIX B ITPUJIOZKEHUU MECT OnlTa BBIGpaHa 0aza OaHHBIX Realm.

Realm - 3T0 cucTema ynpaBneHus 06beKTHOM 6a30¥ JaHHBIX C OTKPBITHIM MCXOOHLIM KOIIOM ,
M3HayaJIbHO IJIsE MOOUJIBbHEIX yCTPorcTB (Android / i0S), TakXke mocTymHas [Js TakKuX IaaTdopM,

Kak Xamarin unu React Native, u gpyrue, Bkmtoodas HacTolbHBEIE. npunoxeHud (Windows) u

JIMLIEH3UPYyeTCs 10 nuieH3uu Apache .

B centsbpe 2016 roma 6nisia 00bsiBIeHa MoOHMAbHAsE miaaTtdopma Realm , 3a KoTtopoi
II0CJIefIoBaJl MepPBHI CTaOUIbHEIM BHINYCK B siHBape 2017 roma. OHa MO3BOJISIET OCYIIECTBIISATH
IBYCTOPOHHIOW CUHXpOoHU3aIuio Mexny Realm Object Server, u 6a3amMu maHHHIX Ha CTOPOHE
KJIHMEeHTa, KOTOpHle NMPUHAAiexaT YKa3aHHOMY XypHaly. -B MOnb30BaTene. brlna BHIyLIeHa Kak
pa3paboTKa, Tak ¥ KOMMep4Yeckoe U3[aHue BMecTe ¢ OU3HeC-IulleH3uel 1 HHTeTrpallud C OPYTUMU
CHCTeMaMH yIpaBiieHus 6a3aMy OaHHBIX, TAKUMHU Kak PostgreSQL.

24 ampens 2019 roma Realm 06bs1BUII, UTO OHM 3aK/IIOYUIIN OKOHYATEILHOE COTJIAllleHue, KOTOpoe
oymet npuobpeteHo MongoDB.

Hawub6ornee 3ameTHbIe 0coOeHHOCTH Realm:

[TockonbKy Realm siBisieTcs xpaHUNUIEM 00bEKTOB, €0 TUIIU3UpPOoBaHHbIe API s
KOHKDPETHHIX S3BIKOB 0TOOPaxKaloT TUITM3UPOBAHHEIE 00BEKTH HEIIOCPEICTBEHHO B (aitn Realm,
II03TOMY KJIACCHI HCIIOIL3YIOTCS B KAUEeCTBe OMpefeNieHus CXeMHI.

OTHomeHUS MeXy 00BEKTaMU pa3pelleHkl Yepe3 «CChITKU». Kaxkmas «CChITIKa» CO3aeT
«00paTHYIO CCHIIKY» KaK 00PaTHYIO CBSI3b C KAKUMU-TN00 00BEKTAMHU, CBSI3BIBAIOIIUMUCS C
TEKYIIUM 00BEKTOM.

PesynbraTh 3amnpoca, Bo3BpallaeMele Realm, sIBNsAOTCSA NOKaIbHEIMU IIPEACTaBIEHUSIMU
IIOTOKA IJ151 TEKYIlel «Bepcuu 0a3bl JaHHBIX» (MOCKONbKY Realm o6pabaTriBaeT mapasnean3M
¢ apxutekTyport MVCC ), ¥ 9Tu IIpeiCTaBIeHUsT «<aBTOMaTUYeCKU 0OHOBIISIOTCSI», KOTTla
TPaH3aKIus GUKCUPyeTCs U3 a00020 nomoka , eciu Realm B coCTOSTHMYM 00OHOBUTH BEPCHIO
CBOEr0 9K3eMIlIsipa (YTO BO3MOXKHO B TOTOKAX, KOTOPhIE MOTYT IIOJTy4aTh yBEOOMIIEHUS 00
n3MeHeHusx). Korma ato mpoucxogut, Realm BhI3bIBaeT M3MeHEHU CIIylIaTeNlel, KOTOPhHIE
no0aBIIAIOTCSA K €r0 pe3ybTaTaM 3ampoca (eCcjiu OHM U3MEHUIIUCH).

Kaxmoe mokanmbHOE IIPeCcTaBIeHre IMOTOKA BO3BPAIlaeT MPOKCHU-00BEKTH, KOTOPHIE TOJIBKO
YUTAIOT / 3alIMCHIBAIOT B 0a3y JaHHBIX IIPU BHI30BE METOMA HOCTYIIa, YTO 03HAYAET, YTO BECh
IOCTYI K 0a3e JaHHBIX 3aTrPYyKeH C OTJI0KEeHHOU 3arpy3koi. OOpaTuTe BHUMAHKE, YTO 3allUCh
paspelreHa TOJIBKO BO BpeMsI TPAH3aKIIUK 3aIIKCH.

[ToCKOMBbKY KaXKIOBIM pe3yabTaT 3allpoca ¥ KaXKIbl MPOKCU-00HEKT SABISETCS IIPECTaBIeHueM
0a30BHIX MaHHHIX, JTI000e U3MEHEeHUe, BHECeHHOe B 6a3y MaHHBIX, 0TpaxkKaeTcs BO BCEX
o0BeKTax, KOTOphle YKa3hIBalOT Ha OOHU U Te XKe HaHHbe. Realm 00bIYHO Ha3kIBaeT 3TO
MIOBeJIeHNE «apXUTEKTYPOU C HYJIEBBIM KOITMPOBaHUEM» (HAPSIOYy C paHee YIIOMSHYTHIM
IOOCTYIIOM K JAHHBIM C OTJIOKEHHOU 3arpy3Kou).

Realm pa3pabaTriBaeTCs B OCHOBHOM C OTKPHITBIM MCXOOHBIM KomoM Ha GitHub , rme mocTymen


https://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%BF%D0%BE%D0%BB%D0%BD%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D1%80%D0%B5%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://en.wikipedia.org/wiki/Reality_Composer
https://en.wikipedia.org/wiki/Reality_Composer
https://ru.wikipedia.org/w/index.php?title=Reality_Composer&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A4%D1%80%D0%B5%D0%B9%D0%BC%D0%B2%D0%BE%D1%80%D0%BA
https://en.wikipedia.org/wiki/RealityKit
https://ru.wikipedia.org/w/index.php?title=RealityKit&action=edit&redlink=1
https://en.wikipedia.org/wiki/ARKit
https://ru.wikipedia.org/w/index.php?title=ARKit&action=edit&redlink=1
https://en.wikipedia.org/wiki/FileProvider
https://ru.wikipedia.org/w/index.php?title=FileProvider&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A5%D0%BE%D1%81%D1%82%D0%B8%D0%BD%D0%B3-%D0%BF%D1%80%D0%BE%D0%B2%D0%B0%D0%B9%D0%B4%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D0%BB%D0%B0%D1%87%D0%BD%D0%BE%D0%B5_%D1%85%D1%80%D0%B0%D0%BD%D0%B8%D0%BB%D0%B8%D1%89%D0%B5_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/Finder
https://en.wikipedia.org/wiki/Database_management_system
https://en.wikipedia.org/wiki/Object_database
https://en.wikipedia.org/wiki/Open_source
https://en.wikipedia.org/wiki/Xamarin
https://en.wikipedia.org/wiki/Apache_License
https://en.wikipedia.org/wiki/PostgreSQL
https://en.wikipedia.org/wiki/MongoDB
https://en.wikipedia.org/wiki/Multiversion_concurrency_control
https://github.com/realm

I/ICXO,'[[HBII‘/JI KOO OJisd MPUBSA30K K KOHKPETHOMY SA3BIKY U OCHOBHAs 0aza OaHHBIX. OI[HaKO ACII€KThI
Realm, OTHOCAIINEeCd K (1)YHKI_II/II/I CHUHXPOHU3allNHU, ABIAKTCA coOCTBEHHOCTBIO 3dKPEITOTO

HNCTOYHHKaA.

Hy u HakoHeI] AT COXPAaHHOCTHU KOfa ¥ , B XOMe pPa3paboTKu, BO3MOXKHOCTH BEPHYThCSI K
IPEeNbIIYIIEN BEPCUU TPUIOKEHUS B CIyYae 4ero, UCI0JIb30Balach CUCTeMa KOHTPOJs Bepcui Git.

Git — pacnpepenéHHasi cucTeMa yIpaBlIeHWS BepcHUsMU. [IpoeKT Ob co3gaH JIMHYCOM

TopBanbocoM fns ynpaBieHus: pa3paboTkoi gaapa Linux, mepBas Bepcus BhinylleHa 7 anpens 2005

roga. Ha cerogHsAImHANY OeHb ero noagepkupaeT [[KyHINO XaMaHO.
Cpenu npoekToB, ucnonb3ywmux Git — gaopo Linux, Swift, Android, Drupal, Cairo, GNU Core

Utilities, Mesa, Wine, Chromium, Compiz
Fusion, FlightGear, jQuery, PHP, NASM, MediaWiki, DokuWiki, Qt, psgn guctpu0yTrBoB Linux.

CucreMa CIpoeKTHpPOBaHa Kak HabOp mporpaMm, cIelllajlibHO pa3paboTaHHBIX C YUETOM HX

WCIIOJIb30BAHUS B CIleHApUgX. OTO II03BOJISET yIoOHO CO3[aBaTh CIelUalu3upOBaHHEIE CUCTEMBI
KOHTPOJISI Bepcul Ha 6a3e Git unu monb3oBaTenbckue uHTepdeiick. HanpuMep, Cogito sBnsercs
MMEHHO TaKUM IIpuMepoM 000JI0YKH K perno3utopusam Git, a StGit ucnonb3yer Git gng ynpaBneHus
KOJIIEKIIMEN MCIIPaBIeHUH (IaTyei).

Git mompmepxXuBaeT OLICTPOE pa3felieHue U CIUsSHUEe BepCHUi, BKII0OYaeT MHCTPYMEHTHl OIS
BU3yalW3alluu ¥ HaBUTAI[UU N0 HeNUHEHWHOW wucTOopuu pa3lpaboTku. Kaxk

u Darcs, BitKeeper, Mercurial, Bazaar u Monotone, Git mpefocTaBnsieT KaxkaoMy pa3paboTUYuKy

JIOKAJIbHYIO KOIKUI0 BCEW MCTOPUM pa3paboTKu, U3MeHeHUs KOMUPYIOTCS U3 OJHOTO PEeIlO3UTOPHUS B

OPYTOH.
YoanéHHHU mocTyn K peno3utopusim Git obecmeuyuBaercsa git-memonom, SSH- unu HTTP-

cepBepoM. TCP-cepBuc git-daemon Bxogut B guctpubyTtus Git u aBngercs Hapsany ¢ SSH naubosnee
pacrIpocTpaHEHHBIM U HagEXKHBIM MEeTOmOM focTyma. Merton moctyma no HTTP, HecMoTpst Ha psn
OTpPaHMYEHMM, OYeHb MONYJIsIPEH B KOHTPOJIUPYEMBIX CETAX, IOTOMY YTO IO3BOJIAET MCIIOIH30BaTh
CyILIEeCTBYIOIIME KOHPUTYpaIuU CETEBLIX (PUIBTPOB.

Anpo Git npencrasnsier coboi HaboOp YyTUIUT KOMaHAHOW CTPOKH C ITapaMeTpaMu. Bce HacTpouku
XpaHATCSA B TEKCTOBHIX (paitnax KoHbuUrypanuu. Takas peanusanuus aenaeT Git 1erko nopTupyeMuIM
Ha nio0yio mnaThopMy U HaéT BO3MOXKHOCTDH JIETKO MHTerpupoBaTh Git B gpyrue cucrteMmsl (B
YaCTHOCTH, CO3MlaBaTh rpaduyueckue git-KIueHTH ¢ MI00bIM XKeJlaeMbIM HHTepdercom).

Peno3utopuit Git mpexcrapinsieT co0oit KaTanor GpaiIoBoi CUCTEMEI, B KOTOPOM HAXOOSATCS (aiibl
KOHOUrypauuu pemo3uTopus, (pauibl XypHAJIOB, XpaHSIIWEe OIepallyd, BBHIIIOJHSEMble Hap
PETNO3UTOPUEM, HHIEKC, OMUCHIBAIOIIAYN paclonoxeHrue (aiioB, W XpaHUIIHIIE, COOmepxkKalilee
cobcTBeHHO ¢ailinel. CTpyKTypa XpaHunuia ¢aiijioB He OoTpaxXkaeT peabHYI0 CTPYKTYPY
XpaHAIIerocs B PeNO3UTOpuM (PaiaoBOro gepeBa, OHA OPUEHTHpPOBaHA Ha IOBHIILIEHHE CKOPOCTHU
BBITIOJTHEHUS OIlepalui ¢ peno3utopueM. Korma sapo o6pabaThiBaeT KOMaHAYy U3MeHeHUs (HeBaxkHO,
IIpY JIOKAJIbHHIX M3MEeHEeHUAX HJIM IPHU MOJYyYeHUHU IaTda OT OPYroro y3ia), OHO CO3[HaéT B
XpaHUNIUIle HOBHE ¢aiijbl, COOTBETCTBYIOI[ME HOBBIM COCTOSHHUSM H3MEHEHHBIX (alIoB.
CyuecTBEHHO, YTO HUKaKue Ollepalud He HU3MEHSIOT COOEepKUMOro yxXKe CYLeCTBYIIIUX B

XpaHunuiie ¢ausos.


https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%8F%D0%BC%D0%B8
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D1%80%D0%B2%D0%B0%D0%BB%D1%8C%D0%B4%D1%81,_%D0%9B%D0%B8%D0%BD%D1%83%D1%81
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D1%80%D0%B2%D0%B0%D0%BB%D1%8C%D0%B4%D1%81,_%D0%9B%D0%B8%D0%BD%D1%83%D1%81
https://ru.wikipedia.org/wiki/%D0%AF%D0%B4%D1%80%D0%BE_Linux
https://ru.wikipedia.org/wiki/7_%D0%B0%D0%BF%D1%80%D0%B5%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/2005_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/2005_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A5%D0%B0%D0%BC%D0%B0%D0%BD%D0%BE,_%D0%94%D0%B6%D1%83%D0%BD%D0%B8%D0%BE
https://ru.wikipedia.org/wiki/%D0%AF%D0%B4%D1%80%D0%BE_Linux
https://ru.wikipedia.org/wiki/Swift_(%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/Android
https://ru.wikipedia.org/wiki/Drupal
https://ru.wikipedia.org/wiki/Cairo
https://ru.wikipedia.org/wiki/GNU_Coreutils
https://ru.wikipedia.org/wiki/GNU_Coreutils
https://ru.wikipedia.org/wiki/Mesa_3D
https://ru.wikipedia.org/wiki/Wine
https://ru.wikipedia.org/wiki/Chromium
https://ru.wikipedia.org/wiki/Compiz_Fusion
https://ru.wikipedia.org/wiki/Compiz_Fusion
https://ru.wikipedia.org/wiki/FlightGear
https://ru.wikipedia.org/wiki/JQuery
https://ru.wikipedia.org/wiki/PHP
https://ru.wikipedia.org/wiki/NASM
https://ru.wikipedia.org/wiki/MediaWiki
https://ru.wikipedia.org/wiki/DokuWiki
https://ru.wikipedia.org/wiki/Qt
https://ru.wikipedia.org/wiki/Linux
https://ru.wikipedia.org/wiki/%D0%A1%D1%86%D0%B5%D0%BD%D0%B0%D1%80%D0%B8%D0%B9_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/w/index.php?title=Cogito_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D1%8B%D0%B9_%D0%BF%D1%80%D0%BE%D0%B4%D1%83%D0%BA%D1%82)&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=StGit&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%82%D1%87
https://ru.wikipedia.org/wiki/Darcs
https://ru.wikipedia.org/w/index.php?title=BitKeeper&action=edit&redlink=1
https://ru.wikipedia.org/wiki/Mercurial
https://ru.wikipedia.org/wiki/Bazaar
https://ru.wikipedia.org/w/index.php?title=Monotone&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BC%D0%BE%D0%BD_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0)
https://ru.wikipedia.org/wiki/SSH
https://ru.wikipedia.org/wiki/HTTP

[To yMon4YaHUI0O PENO3UTOPUN XPAaHUTCS B MOAKAaTaJjiore C Ha3BaHUMEM «.git» B KOpHeBOM
KaTajore paboudeil Konuu gepeBa (paityioB, XpaHSIIerocs B perno3uTopuu. Jlroboe ¢aitnnoBoe nepeso B
CUCTeMe MOXKHO NpPeBpaTHUTh B PENO3UTOPHUX (it, oTHaB KOMaHAY CO3[JaHUS PENO3UTOPUSA U3
KOPHEBOTO KaTajiora 9TOT0 JiepeBa (MM yKa3aB KOPHEBOM KaTajlOT B MapaMeTpax MpPOTrpaMMEI).
PemosuTopuii MoXKeT OBITH UMIOPTHUPOBAH C APYrOro y3ja, JOCTYIHOTO IO ceTHu. [Ipu ummopTe
HOBOTO PEINO3UTOPUS aBTOMATU4YeCKU Cco37aeTcd pabodas KOs, COOTBETCTBYIOIIas MOCIefHEMY
3a(pUKCUPOBaHHOMY COCTOSTHUIO UMIIOPTUPYEMOT'O PETIO3UTOPHA (TO €CTh HE KOIUPYIOTCS N3MEeHEHUS
B pabouel KOMKMY UCXOTHOTO Y3714, O/ KOTOPHIX Ha TOM y371e He Obljla BEIIIOJIHEHA KOMaHfga commit).

[TonHBIA KOJ HAaHHOTO NMPHUI0XKEHNe MOXKHO HaWTH, Iepelas Mo Cledylollel CCHIIKE:
https://github.com/AnVaran/Foot-Court

4. O0BEKTHO-OPHEHTHPOBaHHOE
NpOorpaMMHUPOBaHHE

HUctopusa OO0II

OOII BO3HHUKIIO B pe3yNbTaTe Pa3BUTHUS HUAEOJIOTHM MPOLEOYPHOTO MPOTPAMMUPOBAHUS, THE

IaHHble U TOAIPOrpaMMEl (Ipouenyprl, GyHKIUK) ux 06paboTKu popmanbHO He CBA3aHHBL. [
HOaTbHEHUIIEro Pa3BUTHUSI 00bEKTHO-OPUEHTUPOBAHHOTO ITPOrPAaMMUPOBAHMS YacTO O0IbIIOe 3HAYEHNE
MMEIOT MOHSATUS COOBITUS (TaK Ha3hIBaeMOe COOBLITUNHO-OPUEHTHDPOBAHHOE IPOrPaMMUPOBAHUE) U

KOMIIOHEHTa (KOMIOHeHTHoe nporpammuposanue, KOII).

B3aumopelicTBue 00BEKTOB IIPOUCXOOUT IIOCPEACTBOM C000uIeHNY. Pe3ynbTaToM JanbHEHUIIero

passutusg OOII, no-BupguMoMy, OyoeT areHTHO-OPHEeHTUPOBaHOe TPOrPaMMHUPOBaHKe, TIe d2eHMbl —

He3aBUCHMBle 4aCTH KOJa Ha YPOBHE BHIIOJHEHHWS. B3amMoOpencTBUE areHTOB IPOUCXOOUT
IIOCPENCTBOM M3MeHeHUus cpeldbl, B KOTOPOM OHU HaXOOATCH.
A3EIKOBbIE KOHCTPYKLIMY, KOHCTPYKTUBHO HE OTHOCSIINECS HEIOCPENCTBEHHO K 00heKTaM, HO


https://github.com/AnVaran/Foot-Court
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D0%B4%D1%83%D1%80%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D0%B4%D1%83%D1%80%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D0%B4%D1%83%D1%80%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D0%B4%D1%83%D1%80%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D0%B4%D1%83%D1%80%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B1%D1%8B%D1%82%D0%B8%D0%B9%D0%BD%D0%BE-%D0%BE%D1%80%D0%B8%D0%B5%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B1%D1%8B%D1%82%D0%B8%D0%B9%D0%BD%D0%BE-%D0%BE%D1%80%D0%B8%D0%B5%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B1%D1%8B%D1%82%D0%B8%D0%B9%D0%BD%D0%BE-%D0%BE%D1%80%D0%B8%D0%B5%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BE%D0%BD%D0%B5%D0%BD%D1%82%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BE%D0%BD%D0%B5%D0%BD%D1%82%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BE%D0%BD%D0%B5%D0%BD%D1%82%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BE%D0%BD%D0%B5%D0%BD%D1%82%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BD%D0%BE-%D0%BE%D1%80%D0%B8%D0%B5%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%A1%D0%BE%D0%BE%D0%B1%D1%89%D0%B5%D0%BD%D0%B8%D0%B5
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CONYTCTBYIOILIIME UM [JIs UX 0Oe30mMacHOU (MCKIIUYUTENbHLIE CUTYAlluU, IPOBEPKHU) U 3¢ (HEeKTUBHOU

paGOTBI, WHKAIICYIIUPYIOTCSA OT HUX B ACIIEKTEI (B ACIIEKTHO-OPUEHTUPOBAHHOM HpOI‘paMMI/IpOBaHHI/I).

CyOBeKTHO-OPHEHTHPOBAHHOE MPOrpaMMUPOBaHKE pacCiiupsaeT IIOHATHe 00BbeKTa ImocpencTesoM

obecrneyenusi 6osee YHUPUUUPOBAHHOTO M HE3aBUCHUMOTO B3aMMOJENCTBUS 00HEKTOB. MOXKeET
SBASTbCS TepexomHo# cramuedr Mexpay OOIl u areHTHHIM NMPOTPaMMHUPOBAHHUEM B YACTHU
CaMOCTOSITEJIBHOTO MX B3aUMOOEHCTBUSI.

[TepBBIM S3HIKOM ITPOTPAMMMPOBAHHUS, B KOTOPOM OBIIM IPEIOXKeHHE OCHOBHBIE MOHSTHS,
BIIOCJIECTBUU CJIOXHUBIIMECS B mapagurmy, Owina Cumyna, HO TepMHUH «00beKTHas
OPMEHTHUPOBAHHOCTL» HE MCIIOJIb30BAJICS B KOHTEKCTE HCIIOIb30BAHUS 3TOT0 SI3bIKa. B MOMEHT ero
mosiBjieHus B 1967 romy B HEM OBIIM IMPEAIOKEHBl PEeBOIOIMOHHEIE MOeHU: 00BEeKTH, KIaCCHI,

BUDPTYAJIbHBIE METOOEI M OP., OOHAKO 3TO BCE He OBLIO BOCIIPUHATO COBPEMEHHHUKAMH KdK HEYTO

rpanpuo3noe. ®aktuuecku, Cumyrna Oviia «ANTOJIOM C KJIaCCaMU», YIPOIIAIOIIUM BEIpaXkKeHUe B
IPOIIEIYPHOM ITPOrPAMMHUPOBAHUN MHOTUX CJIOXKHBIX KOHIEMIui. [ToHsTHEe Kiacca B CHMYyJie MOXKET
OBITH TIOJTHOCTBHIO OIIPEMieNIeHO Yepe3 KOMIIO3UIINI0 KOHCTPYKIMiL Arosia (To ecTh Kj1acc B

CuMmyre — 3TO HEUTO CJI0KHOE, OITMCEIBAEMOE TTOCPEICTBOM ITPUMUTHUBOB).

B3rmnspm Ha mporpaMMUpPOBaHUE «IIOH HOBHIM YIJIOM» (OTIHUYHBIM OT IIPOIENYPHOTO) IPEII0XKUIN

Anan Ko#i u [Ion MHrannc B s3elKe Smalltalk. 3mech moHATHE Kacca CTajlo 0CHOBOOOpa3ylolen

umeeu sl BCeX OCTaJIbHBIX KOHCTPYKI_II/Ifl si3kIKa (TO ecThb Knacc B CMOJITOKE SIBIISIETCS IIPUMHUTHUBOM,
IIOCPeaCTBOM KOTOPOT'O OITMCAHEI 0oJiee CI0XKHEIE KOHCpr’KI_II/II/I). HWMeHHO OH cTan IIEePBBEIM HIMPOKO

PacIpPOCTPAaHEHHBIM 00bEKTHO-OPHEHTHPOBAHHEIM S3BIKOM ITPOrPAMMUPOBAHMUS.
B HacTosIee BpeMsi KOJMYECTBO MPUKIIAOHLIX SI3EIKOB IIPOrPAaMMHPOBAHUS (CIKUCOK S3BIKOB),

peanu3youux 00beKTHO-OPUEeHTHPOBAHHYIO TIapagurMy, SBASETCS HauOOIbIINM 10 OTHOLIEHUIO K
npyruM napapurmaMm. Haunbonee pacnpocTpaHEHHbBIE B IPOMBIIIIEHHOCTH I3bKK (C++, Delphi, C#,
Java u gop.) BomsomaioT 00BEKTHYIO Mofienb CuMyibl. [IpuMepaMu 3bIKOB, OIMPAIOIINXCS Ha MOJENb

Cmonrtoka, asnswoTcs Objective-C, Python, Ruby.

TexHOMTOrHM MPOrPaMMHPOBAHUS

Ob6veKkmHoO-OopueHmMuUpoe8aHHoe npoz2pammupoeaHue (OOII) — wMeTOmoONOTUS
IIpOrpaMMHUPOBaHuUs, OCHOBaHHAS Ha MPEeNCTAaBIeHUY IIPOrPaMMEl B BUIe COBOKYITHOCTHA 0OBEKTOB,
KaXKIbIM U3 KOTOPHIX SIBJISETCST 9K3EMILIIPOM OIIPenesIeHHOT0 KJlacca, a KIaCcChl 00pa3yioT uepapxuio
HacCJlleqOBaHUS.

Heo6xomumo 06paTuTh BHUMaHUE Ha CIEAYIOIIe BaXkHbIe YaCTH 3TOT0 OIpee/ieHus:

1. 06BEKTHO-OPHEHTUPOBAHHOE IIPOTPAaMMHUPOBAHHUE UCIIONb3YeT B KAUeCTBE OCHOBHBIX JIOTUYECKUX
KOHCTPYKTHBHEBIX 9JIEMEHTOB 00BEKTEHI, @ HE aJlTOPUTMEL;
2. KaX[bli 00BEKT SBNISIETCS 9K3eMIITPOM ONPeeIeHHOT0 KJ1acca;

3. KJacChl o0pa3yiT uepapxuu. [IporpamMma cuuTaeTcsi 00beKTHO-OPUEHTHPOBAHHOM, TOJIHKO
©CJTY BBITIOJTHEHH BCe TPY YKa3aHHBIX TpeboBaHus. B YAaCTHOCTH, IPOTPAaMMHUPOBaHue, He
UCIONTb3YIOIIee HACIeJOBaHUE, HA3HIBAETCSI HE 0OBEKTHO-OPHMEHTUPOBAHHEIM, a

IIporpaMMupPOBaHUEM C ITOMOIIBIO a6CTpaKTHHX THUIIOB JAaHHBIX.
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OO0BEKTHO-OPHEHTUPOBaHHOE TporpammupoBanue (OOII) mo3BonisieT pa3noxkuTh IpobiemMy
Ha COCTaBHBIE YACTH, KaXfas U3 KOTOPHLIX CTAHOBUTCS CAMOCTOSITENTbBHEIM ~ 00beKTOM. KaxX[bi u3
O00BEKTOB  CONEPXKUT CBOM COOCTBEHHBIN KO U OAaHHBIE, KOTOPEIE OTHOCSATCS K 3TOMY OOBEKTY.

JTliobas mporpaMMa, HanucaHHas Ha s3bike OOII, oTpaxkaeT B CBOUX HAHHBIX COCTOSHUE
bU3nYecKux MpeagMeToB Tu00 aOCTPAKTHHIX IMOHITHM - 00BEKTOB ITPOTPaMMUPOBaHMS, [JIsT pabOTHI, C
KOTOPHIMHU OHa IpeJHa3Ha4yeHa.

Bce manHbe 00 00beKTe MPOTPaMMHUPOBAHUSA M €r0 CBSA3SIX C OPYTUMHU 00BeKTaM{ MOXKHO
00BEUHUTHL B OOHY CTPYKTYPUPOBaHHYIO IIepeMEeHHYI0. B mepBoM npubnukeHuU ee MOXKHO Ha3BaTh
00BEKTOM.

C 00BbeKTOM CBsI3bIBAETCS HaOOp MeMCTBHUM, WHA4Ye Ha3biBaeMbIX MeTomaMu. C TOUKU 3PEHUST
s3blKa IPOTPaMMUPOBaHKS HA0Op [EeNCTBUM UJIM METOHOB - 3TO (PYHKIIMH, TIOJTy4alollie B KauyeCcTBe
00513aTeIbHOTO ITapaMeTpa yKa3aTellb Ha 00BEKT U BHINONHAIONINE OIpefeleHHble OEeNCTBUS C
OaHHBIMU 00BEKTa nporpamMmupoBanusi. Texuonoruss OOII 3anpeniaeT paboTaTh ¢ 00BLEKTOM MHAYE,
YyeM 4Yepe3 MeTO[H, TAKUM 00pa30M, BHYTPEHHSAS CTPYKTypa 00beKTa CKPhITa OT BHEIIHETO
II0JIh30BaTEA.

OmnucaHue MHOXKECTBA OIMHOTUIIHBIX 00BEKTOB HAa3bIBAETCS KIIACCOM.
OOBEKT - 9TO CTPYKTypHpOBaHHAs IlepeMeHHasi, cofepkalias BCI0 HHPOPMaALU0 0 HEKOTOPOM
(bu3MYeCcKOM IIpeIMeTe UM peajn3yeMoM B IporpaMMe TOHSTHH.

Knacc - 3T0 onmucaHWe MHOXeCTBa 00BbEKTOB MPOrpaMMUpoBaHus (00BEKTOB) U BBHITIOTHSIEMBIX

Haj HUMU [elCTBUH.
Knacc MOXKHO CpaBHUTH C YePTEKOM, COTJIaCHO KOTOPOMY Cc03falTcsa 00beKTh. OOBIYHO
KJIacCH pa3pabaTHBalOT TakKuM 00pa3oM, YTOOHB MX O0BEKTH COOTBETCTBOBAIM O0BEKTaM
IpeaMeTHOU 00671acTy pellaeMoyd 3afgayi.
JIro6asi pyHKIMS B IporpaMMe IIpeAcTaBiisgeT co0or MeTop AJis 00beKTa HEKOTOPOTo Kjacca.
Knacc gonxeH GopMUpPOBATLCS B MPOTrPpaMMe eCTeCTBEHHHEIM 00pa30M, KakK TOJIBKO B Hel
BO3HMKAET HE0OXOIUMOCTh OMMCAHUS HOBHIX 00BEKTOB IIpOrpaMMUpPOBaHus. Kaxmblii HOBHIM IIar B
pa3paboTKe anropuTMa [OXKEH NMPeACcTaBisATh co000il pa3pabOTKy HOBOTO KjlacCa Ha OCHOBE yXe
CYIIeCTBYIOIINX.

Bcs mporpamMMa B TaKOM BUJIE ITPEICTaBIIsET co00M 00bEKT HEKOTOPOTO Kacca C eAUHCTBEHHBIM
MEeTOHOM run (BBIIIOJIHUTS).

[IporpaMMupoBaHue «OT KJjlacca K KjacCy» BKJo4aeT B ce0s pAg HOBHIX IMOHATHH.

OcHoBaEIMU nDoHATHIMU OOII aBIAI0TCS

WHKATCYISINS;
HacJIeJOBaHUE;
IOIUMOPGU3M.

Hnkancyasayua daHHbix (0T "Kamcyna") - 3T0 MeXaHu3M, KOTOPHY 00beqUuHSeT JaHHble U KOJ,
MaHUNYIUPYWIIUNA C 3TUMH OaHHBIMHU, a TaKXe 3alulllaeT XU TO, U OPYroe OT BHEIIHErOo
BMeIlIaTeIbCTBA UM HEMPaBUJIbHOTO UCIonb3oBanus. B OOII Kox u JaHHBIe MOTYT OBITh 00beIMHEHEI
BMecCTe (B TaK Ha3hIBAEMBIN «YEPHHIH SIIUK») IIPU CO3IaHUU 00BHEKTA.

BHyTpr 06B€KTa KOMB ¥ TaHHEIE MOTYT OBITh 3aKPHITHIMU UJTA OTKPHITHIMH.

3aKprTbIe KOOBI UJIXM OaHHBIE NOCTYIIHEI TOJIBKO OJIA OPYTUX YacTel TOro ke caMoro o0beKTa Hu,



COOTBETCTBEHHO, HE[OCTYITHHI IJIST TEX YaCTEeH IIPOrpaMMEI, KOTOPBIE CYIIECTBYIOT BHE 00BEKTA.
OTKpHITHE KOOHI ¥ TaHHBIE, HAITPOTUB, HOCTYIIHHI [JIS BCEX YaCTEW MPOTrpaMMbl, B TOM YHCIIE
U [JIS IPYTUX YacTel TOTo ke caMoro 00heKTa.
HacaedosaHue. HoBEIM, UM TPOU3BOMHBIN KJTACC MOXKET OBITH ONpefie/IeH Ha OCHOBE yXe
HMeIoIerocs, iy 6a30BOro Kjiacca.

[Tpu 9TOM HOBBIM KJIaCC COXPaHsSeT BCE CBOMCTBA CTApOro: HaHHHIE 00beKTa 0a30BOr0 Kjacca
BKJIIOYAIOTCS B MaHHBEIE 00BEKTA TPOU3BOMHOTO, @ METOMBI 6@30BOT0 KIacca MOTYT ObITh BHI3BAHEI AJIS
00beKTa TPOM3BOJHOTO KJlacca, IPUYEM OHM OYOYT BHIMOITHSATHCS Haj HAaHHBIMU BKJTIOUEHHOTO B HETO
o0BbeKTa 6a30BOro Kjacca.

MHade roBOps, HOBHIM KJTaCC HACIEAyeT KaK JaHHbIE CTAPOTro Kjacca, TakK U METOOBl UX
00paboTKHu.

Ecnu 00beKT HaclegyeT CBOM CBOMCTBA OT OJHOTO POMHUTEISI, TO TOBOPST 00 OONMHOYHOM
HacjepoBaHuu. Ecnu 00BEKT HacClleAyeT MaHHBE U METOOHEl OT HECKOJbKUX Ga30BBEIX KJTAaCCOB, TO
TOBOPSIT O MHOXKECTBEHHOM HACJIeJOBAHUH,

[TpuMep HacHeooBaHUS - ONpPefeieHNue CTPYKTYPHI, OTAEbHBINA YIEH KOTOPOU SABISETCS
paHee OIMpeneneHHOM CTPYKTYPO.

Pucynoxk 13 - Ctpykrypa «Hacnenosauue»

IToaumopgusm - 3TO CBOKCTBO, KOTOPOE MO3BOJISIET OOUH U TOT Ke UAeHTHUGHUKATOP (OJHO U TO
JKe MMSI) UCII0Ih30BaTh IJIS PEIIeHUs OBYX U 60Jiee CX0XKMUX, HO TEXHUYECKHU Pa3HBIX 3a7ay.

Llenpio momumopduaMa, nmpuMeHuTeabHO K OOII, SBIsIeTCS UCIOIb30BAaHUE OJHOI0 UMEHH [JIs
3alaHus OeWCTBUM, O0IIUX O Psga Kj1accoB 00beKTOB. Takoi monuMopdu3M OCHOBBIBAETCS Ha
BO3MOXKHOCTH BKJIIOUEHHS B MaHHHIE 00BEKTA TaKkKe ¥ HHPOPMAIIUK 0 MeTomax ux 00paboTku (B Bue
yKa3aTeiell Ha QyHKIUN).

Bynoyuu JOCTYIHBEIM B HEKOTOPOW TOYKEe IMPOTPAaMMEI, 0OBEKT, [aXKe MPU OTCYTCTBUU IIOJTHOU
nHGOPMAIUK O ero TUIE, BCETHA MOXKET KOPPEKTHO BHI3BAaTh CBOMCTBEHHEIE €My METOMHI.

IToarumop@Haa ¢pyHKyusa - 3TO ceMeNcTBO QYHKIUHM C OMHUM U TEM Ke UMeHeM, HO
BBITTOJTHSIOIINE PA3TTUYHEIE JEUCTBUS B 3aBUCUMOCTH OT YCJIIOBUY BBI30BA.
Hanpumep, HaxoxaeHre a0COMIOTHON BENMUYMHHE B g3biKe Cu TpeOyeT TpexX pa3HBIX
GbYHKIME C pa3HBIMU UMEeHaMU:
Int abs(int); long int labs(long int); double fabs(double);

B C++ Mo0xkHO omucaTh MoIuMOpdHYI0 GYHKINIO, KOTOpas OymeT uMeTh ONMHAKOBOE UMS U
pas3Hbie TUIIH ¥ HAaGOPHI apTryMeHTOB.

OO0BEKTHO-OPHEHTHPOBAHHAS TEXHOJIOTHUS CO3MAHUS IPOTPaMM OCHOBEIBAETCS Ha Tak
Ha3blBaeMOM 00beKTHOM mopaxone. OOHUM M3 IPOSIBIIEHUH 9TOTO MOAX0HA SIBJISIETCS TO, YTO CHadasla
IOBOJIBHO [IOJITO CO3[AI0TCS U ONTUMU3UPYIOTCS 00beKTHAsI MOOENb ¥ UHbIE MOMENIU U JIUIIb 3aTeM
OCYILIECTBIIIETCS KOIUPOBAHUE.

OOBIYHO TPOEKTUPYyeMasi IporpaMMHasi CUCTeMa IePBOHAYAIbHO IIPEICTaBIISIeTCS B BUE
TPEeX B3aUMOCBSI3aHHEIX MOJIeJIeH:

1. 00beKTHOM Mofenu, KOTOpas IPeCTaBIsgeT CTaTUYeCKUe, CTPYKTYPHEIE aCIIEKTH CUCTEMEL;



2.
3.

w

OWHAMHAYECKOU MOJeIIH, KOTOpPas ONMKMCHIBAET PAd0Ty OTHENIbHLIX YacTel CHCTEMEI;
(GYHKITHOHAILHOM MOJIeNIH, B KOTOPOHM PacCMaTPUBAETCST B3aMMOMNEHCTBHE OTOETbHEIX YaCTeH
CHUCTEMHI (KaK I10 JJaHHKIM, TaK U II0 YIIPaBIeHHUIO) B IpoIlecce ee paboTHL.

OTH TPU BUlA MOJieJIel MOJIXKHH ITO3BOJIMTh PACCMAaTPUBATh TPU B3aMMHO-OPTOTOHAIbHBIX
TIPeCTaBIEHUSI CUCTEMEI B OTHOM CHCTeMe 0003HaYeHUH.

Ob6wvekmHasa Momenb Ha OoJjiee MO3OHUX dTalaX MPOEKTHPOBAHUS MOMOIHSIETCS MOMNENISIMH,
OTpaXkaloIUMU KakK JOTUYECKYI0 (Knacch U 0OBEKTH), TaK U PU3UUYECKYI0 CTPYKTYPY CHUCTEMEI
(mpolieccH U feneHre Ha KOMIIOHEHTH!, (ausIbl WM MOAYIIN).

[TockonbKy npu pa3paboTKe 06HEKTHO-OPHUEHTUPOBAHHOTO IIPOEKTa UCIIONIb3yEeTCs
MHOXECTBO MOJeJieil, KOTOpbhle He00XOMWMO yBg3aTh B efHWHOe Iienoe, manee B ria. 10
paccMaTpuBalOTCS CpeAcTBa aBTOMaTH3allMM COCTaBJeHUS, Bepuukauuu (IPOBEPKHU) U
rpaduyeckoil BU3yalu3alldd ITUX MOAEJIEH.

[Tpomecc mocTpoeHusi 06veKmHol Modeau BKIOYaeT B cebs CcledymoIilne, BO3MOXKHO,

IIOBTOPAIOMIMECA OO NOCTUKEHUA IIPUEMIIEMOI'O0 Ka4eCTBa MOIEJIN 3TallkI:

. ompeneiieHue O6"beKTOB;
. IIOATOTOBKY CJIOBaps 00BEKTOB C I1eJIBIO UCKIII0YEHHUsI CXO0ZKHUX (CI/IHOHI/IMI/I‘-IHLIX) MMOHATHY U

YTOYHEHUS UMEH, KJlacCUpUKaINi0 00BEKTOB, BEIEIEHNE KIIaCCOB;

. OTIpefiesieHre B3aUMOCBSI3ed MeXAY 00 beKTaMu;
. ompemeneHue aTpuOyTOB 0OBLEKTOB ¥ METOMOB (OIpefeNeHne YPOBHEH NOCTYIIa U MPOEKTUPOBAHUE

UHTEP(]ENCOB KTacCcoB);
HCCIleOBaHNe KauyeCcTBa MOLENH.

Teneps, ucmonb3ys GYHKIMOHAIBHYIO MOMIEe]Ih, MOXKHO HaYWHATH PAa00Ty C OWHAMUYECKOH
MOIENbI0, HaflelNsis 00 beKTH He0OXOAUMBIMUA METOIaMy ¥ JaHHBIMH.

Mopgenu, pa3paboTaHHEE Ha HMepBOU ¢a3e KUIHEHHOTO I[MKJIa CHUCTEMBI, IMPOMOIKAIOT
HCIIONIb30BAThCS Ha BCEX IMOCIemyloImux ero ¢asax, obnerdyas NporpaMMUPOBAaHUE CUCTEMEI, €€
OTJIAJKY ¥ TECTUPOBAHKE, COTPOBOXKIEHUE U [NaIbHEHIIYI0 MOTUPUKAIIHIO.

OO6BbeKTHasi MOENb OMUCHBAET CTPYKTYPY 0OBEKTOB, COCTABISIOIINX CUCTEMY, UX aTPUOYTHI,
orepaluy, B3aUMOCBSI3U C APYruMu 00beKTaMu. B 00HEeKTHOUW MOMENH [OJIXKHEL ObITh OTPa’kKeHH Te
MOHATHUS U O0BEKTH peajbHOTO MWPA, KOTOPHE BaXHH MOJs pa3pabaTeiBaeMOd CHUCTEMEHL. B
00BbEeKTHOW MOJenu OTpaxKaeTCs MpPEeXMOe BCEero IMparMaTHKa pa3pabaTeiBaeMON CHCTEMEI, YTO
BBIPAXKAETCST B UCIIOIb30BAHUM TEPMUHOJIOTHY IPUKIIAMHON 0671aCTH, CBSI3aHHOM C UCIIOIh30BAHUEM
pa3pabaTeiBa€MOM CUCTEMHI.

[IparmMaTrKa OMpPEeaeNsieTcs Lejbilo pa3paboTKU MPOrpaMMHON CHCTEMBI: A7 00CIyXKUBaHUS
MOoKymaTenei XKeje3HONOPOXKHEIX OUIETOB, yIpaBileHUs paboToil aspomopTa, 00CIyXKHUBaHUSA
YyeMIKMOHATa MUpa 1o ¢pyTbony u T. I. B popMynupoBke 1€ y4aCTBYIOT IPEAMETH ¥ IMOHSTHUS
peanbHOTO MUPA, UMEIOIIUe OTHOIIeHNE K pa3padaThiBaeMOi MPOTPAMMHOM CHCTEME.

OO0BEKTHYIO MOfIe/ b MOXKHO OIIMCATh CIIeAYIOIUM 00pa3oM:

OCHOBHBIE 3JIEMEHTEI MOIOEJIN — 00BEKTHL U COO6H.IeHI/IH,'

. 00BEKTH CO30aI0TCA, UCIIOJIB3YIOTCA U YHUYTO2XKAIOTCA HOI[O6HO OVMHAMHW4Y€CKHM IIEPEMEHHBIM B

OOBIYHBIX SI3BIKAX ITPOTPAaMMUPOBAHUS;

. BBEIIIOJTHEHHE ITPOTr'PaMMEI 3aKJII09aeTCsA B CO3JaHNN 00BEKTOB U rnepegadye UM I10CJIeJOBaTEJIbHOCTH



COOOIIEeHNT.

Ob6bekTHass Momenb Ga3upyeTcs Ha YeTHIpeX TJIaBHHIX NPHHIUIAX: abCTparupoBaHUU;
MHKAICYIAIUY; MOOY/bHOCTH; MepapXui.

OTH NPUHIIUIIE SIBJISIOTCS 2/1d8HbIMU B TOM CMEBICNIE, YTO 6e3 11060r0 U3 HUX MOMEINh He
OymeT m0-HaCTOSIIEMY 00BEKTHO-OPHEHTUPOBAHHOM.

AbcmpaeuposaHue KOHIEHTPUPYET BHUMaHNWe Ha BHEIIHUX 0COOEHHOCTAX 00beKTa U
II03BOJIIET OTHENIUTh CaMble CyIeCTBEHHBIe 0COOEHHOCTH ITOBEIeHUSI OT HeCyIlleCTBEeHHBIX. BrIOOP
IIpaBUIBHOTO HaOopa abcTpakIui [y 3aJaHHON MpeIMeTHOM 00/1aCTH MpefCcTaBiseT coO0M I'IaBHYIO
3amavy 00beKTHO-OPHEHTUPOBAHHOTO ITPOEKTHUPOBAHUS.

Bce abcTpakuuu o67agaoT Kak CTaTUYEeCKUMHY, TaK U JUHAMHUYEeCKUMHU CBOMCTBaMu. Hampumep,
Gbaiin kak 00beKT TpebyeT onpeneneHHOro o6beMa IMaMsAaTH Ha KOHKPETHOM YCTPOMCTBE, UMEET UMS U
comepxkaHue. ITH aTPUOYTH SBIASIOTCS CTAaTUYECKUMM CBOMCTBaMM. KOHKpeTHHIE Xe 3HAYeHUS
KaX[oro M3 MepPedYrCIeHHEX CBOMCTB AUHAMUYHBE U U3MEHSIOTCA B IIPOI[eCCe MCI0Jb30BaHUS
o0BbeKTa: Gaiyl MOXKHO YBEIMUUTH UJIM YMEHBIIUTh, U3MEHUTD €T0 UMS U COOepPKUMOe.

AGCTpaknus ¥ MHKAICYISUUS OOMOJNHSIT APYT Apyra: abcTparupoBaHKe HaIpaBlIeHO Ha
HabmogaeMoe moBefieHue 00beKTa, a MHKAICYIISIINS 3aHUMAeTCs BHYTPEHHUM yCTpoucTBOM. Yarie
BCEr0 MHKAICYJISILUUS OOMOMHSIETCS COKPHTHEM WHGOPMALKM, T. €. MaCKUPOBKOM BCEX BHYTPEHHUX
meTajied, He BIUSIOUIUX Ha BHeIIHee moBemeHue. OOBEKTHHIM MOAXOM IpeHIoJiaraeTr, 4YTo
coOCTBEHHBIE PECYPCHI, KOTOPHIMU MOTYT MaHUIIYJIMPOBATH TOJIBKO METOOBI CaMOT0 00BEKTa, CKPBITHI
OT BHEIIHUX KOMIIOHEHT.

[Tpu 00bEKTHO-OPUEHTUPOBAHHOM ITPOEKTUPOBAaHUY He00X0mUMO GU3UUYECKH Pa3ge/iUuTh KIacChl
1 00BEKTHI, COCTABIISIONINE JIOTHYECKYIO0 CTPYKTYPY ITpoeKkTa. Takoe pa3fesieHue nefiaeT BO3MOKHBIM
IIOBTOPHO MCIOJb30BaTh BO BCe HOBHIX IIPOEKTaxX KOO MOAYJield, HalMCaHHHX paHee. Moaynio B
IaHHOM KOHTEKCTe COOTBETCTBYET OTHEJNIbHEIM (aiin MCXomHOro TeKcTa. Ha BriGop pa3bueHus Ha
MOMYJIX MOTYT BIUSTh U HEKOTOPHIE BHEIIHHE 00CTOSTEeNbCTBa. [IpU KOJIEeKTUBHOM pa3paboTke
IporpaMM pacrpepneyieHre paboTh OCYIIEeCTBISETCS, KaK IIPABUJIO, 10 MOAY/IbHOMY NMPUHLUIY, U
IIpaBUJIbHOE pa3fefieHre IPOeKTa MUHUMHU3UPYET CBSI3U MEXKAY y4aCTHUKaMH.

Takum o6pa3oM, IPUHIUIL aOCTparupoBaHuUs, UHKAICYISLIUNA U MOOYIbHOCTH
SBIISIIOTCS ~ B3aMMOMOTMOTHSAIOIINMH. OOBEKT JIOTMYECKHU OTIpefiesisieT TPaHuUIlbl OIlpeieIeHHON
abCTpaKIuY, a UHKAICYJISIIUS ¥ MOTYJIbHOCTD AeJaloT UX PU3NIeCKU He3bI0IeMbIMHU.

ViMest BHISIBIIEHHBIE 00BEKTH, MOXKHO IMPUCTYIUTh K BHISIBJIEHUIO KiaccoB. Kmacchl dalle BCEro
CTPOSITCS TOCTENeHHO, HauKWHas OT MPOCTHIX POOUTENbCKMX KJIAaCCOB M 3aKaHuuBas 0Ooiee
CIIOXHBIMU. HenpephlBHOCTH IIpoliecca OCHOBaHa Ha HacjepmoBaHuM. Kaxpawlii pa3, Korga u3
NIPeOBIAyIIero Kjiacca MPOXU3BOAUTCS MOCIENYIOINM, IPOU3BOAHEIMA KIacC HacleAyeT KaKue-To UIn
BCE POAMTEIbCKUE KayeCTBa, M00aBJIsIsI K HUM HOBBIE. 3aBEPIIEHHBIN MPOEKT MOXKET BKIIOYATh
OEeCSTKA M COTHHM KJIaCCOB, HO YaCTO BCe OHHU NMPOU3BENEHH OT CYUTAHHOTO KOJIHMYECTBa
POIUTENBCKUX KIIaCCOB.

CTunb pelreHus 3afadyyu 3aBUCUT OT TOT'0, HA CKOJIBKO CJIOXKEH OyHoeT aJlrOPUTM €€ PelleHus.
Ecnu BB, K IPUMEPY, MOXKETE €€ PEIlUTh BHIIOIHUB OOHO AEeHCTBHUE IIOTOM [PYroe, 3aTeM, eClii He
IIOJIyYUTCS COEeJIaTh TPEThe, TO BEL BHIIOJTHUTE YETBEPTOE — ITO MPOLEAYPHBIYA CTUIIb UIIX NIO-APYTOMY
— mpouenypHoe nporpammupoBanue (I1I1). UHCTpyKIUY A1 pellleHus 3ajayy BHIIOJHSAIOTCS OfHA



3a OPYyToi, CBePXy BHU3, HHOT[a BO3HUKAIOT U3MEHEHNUS B UX I10CJIeN0BaTeIbHOCTU. Cpenu KOMaH[
HeJb3s BLIIETUTh IPUOPUTETHEIE, [JI PEIIeHUs 3alaydl OHU MTPOCTO HOJIXKHHI ObITH BHITIOJTHEHHI.

Pemenue 3amaun B 00beKTHO-OPUEHTUPOBAHHOM CTHUIIE, TPUMEHSST 00bEKTHO-OPUEHTUPOBAHHOE
nporpammupoBanue (OOII), oka3biBaeTcsl O/uXKe K peanbHOCTH. CIOXHBIE 3aJauy¥l — 9TO CTUXUS
OOIIl. B pemeHnuu 3afga4yy y4acTBYIOT IIporpaMMHBEIEe 00BEKTH U OTBETCTBEHHOCTH 3a PellleHue
OEeNUTCs MeXAay HuMHU. 4acTo, B Ipolecce MOXKHO HaWTU HEKOTOPHIE IAaTTEpPHBl, IO3TOMY IIPHU
pelleHuy 3ajadyd HEeKOTOPHIM y4acTOK KOfa MCIOJIb3yeTCsd MHOTOKPATHO. Pe3ynbTaT mocTUraeTcs
IIYyTEM paclpefeyieHUsS OTBETCTBEHHOCTH MeXAy 00beKTaMu NpOTrpaMMbl X IOBTOPHBEIM
HCIIOJIb30BaHUS NIPOMEXYTOYHBIX PEILIeHUMN.

Hedocmamku 065eKmH0-0pUeHMUPOBAHHO20 NPO2PAMMUPOBAHUS

. OOII nmopoxkpaeT OrpOMHLIE NepapXuy KJIaCcCOB, 9YTO IPUBOAUT K TOMY, YTO GYHKLIKMOHAIBHOCTh
pacIion3aeTcs Uiy, Kak rOBOPSIT, pa3MbIBaeTCs 110 6a30BbIM U IPOXM3BONHEIM YleHaM Kjacca, U
OTCJIEOUTH JIOTUKY PabOThl TOTO UJIK HHOTO MEeTOHa CTAHOBUTCS CJI0XKHO.

. B HeKOTOpHIX fi3bIKaX BCe flaHHLIE SIBNISIIOTCS 00BEKTaMM, B TOM YKCJIe ¥ 37ieMeHTapHbIe TUIIH, a 3TO
He MOXKET He IPUBOOUTE K JOIOJHUTEIbHEIM PacxogaM IaMsaTH U IPOLleCCOPHOT0 BPEMEHH.

. Takxe, Ha CKOPOCTH BEIIIOJIHEHUS TPOTPaMM MOXKeT HeOIaronpusiTHO CKa3aThCsl peanu3anus
nonuMopdu3Ma, KOTopas OCHOBaHa Ha MeXaHM3Max II030HEro CBA3bIBaHUS BEI30Ba METOHA C
KOHKDETHOU ero peajn3aliiell B ODHOM U3 IIPOM3BOTHEIX KJIaCCOB.

. I[lcuxonoruueckuit acnekt. Muorue cautaioT, 4To OOII 3T0 KPyTO U HAUMHAIOT UCIO0IL30BaTh €T0
IIOIXOE! BCerna U Be3ze U 6e3 pa3bopy. Bce 3T0 IPUBOOUT K CHUKEHUIO IPOU3BOAUTEILHOCTH
IIporpamMMm B 4acTHOCTH u guckpegutanuu OOII B emom

Peanu3anusi 00beKTHO-OPHEHTHPOBAaHHBIX TEXHOIOTHH
NMPOrpaMMHPOBAHUSI B COBPEMEHHBIX IPOTrpaMMHO-
MaTeMaTHYeCKHX cpeaax

OnTuMHU3alMOHHYI0 3afjady GOpMalu3yloT M pacCMaTpPUBalOT KakK MaTeMaTudeckKyio. s
pelleHusd TaKUX 3aJay UCIOJIb3YITCS pa3jInuHble YUCJIEHHBIE METOMLl, KOTOPEEe peajiu3yiTcsa Ha
IIePCOHAIbHEIX KOMIILIOTEPAX C ITOMOIIBLIO SI3BIKOB MIPOTPaMMUPOBAHUS BEICOKOT0 ypoBHA (Pascal, C)
UK CIeNNaJTu3UPOBAHHOTO MPOrpaMMHOro obecmedeHus: 3MeKTPOHHOU Tabnuusl Excel,
MaTeMaTu4eckoro makera MathCAD.

MathCAD — cucTeMa KOMIBLIOTEPHOHM anrebphl M3 Kjgacca CHCTEM aBTOMATHU3HUPOBAHHOTO
MIPOEKTUPOBAHNUS, OPUEHTUPOBaHHAS Ha IMOATOTOBKY MHTEPAKTUBHBIX OKYMEHTOB C BEIUMCIIEHUSIMU U
BU3ya/lbHHIM COIPOBOXAEHWEM, OTIMYAETCS JETKOCTHI0 MCIONIL30BAaHUS M NPUMEHEHUS O
KOJIJIEKTUBHOM PabOTHI.

MathCAD — maTeMaTH4YeCKM OPHEHTUPOBAHHBEIE YHUBEPCAJIbHEIE CUCTEMBI. [ToMUMO COOCTBEHHO
BHIYMCJIEHUM OHHU ITO3BOJISIOT C 0JIECKOM pelllaTh 3agaydyu, KOTOPhIe C TPYAOM IIOONAI0TCS MOMYISPHBIM
TEKCTOBBIM pPeJaKTopaM WM 3JEeKTPOHHHM TabnuumaM. C UX MOMOINbI0 MOXKHO HE TOJIBKO
Ka4yeCTBEHHO IOATOTOBUTh TEKCTH CTaTeW, KHUT, AUCCEpPTalii, HayYHBIX OTYETOB, OUIJIOMHBIX U

KYPCOBEIX ITPOEKTOB, OHU, KPpOME TOTO, 00J1eT4a0T Ha6op CaMEIX CJIOZKHBIX MdTE€MATHU4Y€E€CKHUX (I)OpMYJ'I



¥ Jal0T BO3MOXKHOCTb IIPEJCTaBIEeHUsT PE3yIbTAaTOB, B U3LICKAHHOM IrpaduyeckoM Bupe. ToIbKO
Mathematica u MathCAD o6nafaioT COBPEMEHHEIMU CPEeNCTBAMHU BU3yalu3allud IpefCcTaBIeHUs
maHHBIX. M 3anuck B cucteMe MathCAD Haubonee nmpubnukeHa K 3alUCH MaTeMaTHYeCKUX 3amay
0e3 IpuUMeHeHus] KOMIIBIOTepa.

[TakeT MatLab npefcTaBnseT co60¥ COBpeMeHHOe TPOrpaMMHO€E CPEAICTBO OIS MaTPUUHBIX
BBIYKCIIeHUH. [TaKeT pa3BUBAJICS, OPUEHTUPYSICh Ha PA3IMYHBIX MOTpebuTeneii. B HacTosiee BpeMs
- 9TO IPOAYKT BHICOKOTO Ka4eCTBa, BKII0OYAKOITHHI B cebs1 BBIYMCIIEHHS,
BU3yalM3allMi0 ¥ IPOrPaMMHUPOBaHUE B yIOOHOM BHUJE, TH€ 3ala4l ¥ UX PEIIeHUs BEIPaXKaloTCs B
dbopMe, OIU3KOM K MaTEMAaTUYECKOH.,

MatLab nipencTtaBnsgeT cob0¥ CTaHMAPTHHRN MHCTPYMEHT Oy PabOThl B PA3MUYHBIX 0671aCTIX

MaTeMaTUK{ U OPYTUX HayK. B mpoMeinieHHOCTA MatLab - 3TO MHCTPYMEHT AJIS UCCIIefOBaHUH,
pa3paboTKy U aHaIu3a NaHHBIX.

MathCAD copepXuT COTHH OIEPaTOPOB X BCTPOEHHHIX QYHKIUHU [/ pelieHus Pa3udHBIX
TeXHUYECKHUX 3afad. [IporpaMMa mo3BOJIsieT BHIIOJHATH YUCJIEHHBIE U CUMBOJIbHBEIE BHIYUCIICHUS,
IIPOU3BOJUTH OIlepalldy CO CKaJIPHBIMU BeIMYMHaMU, BEKTOpaMHU U MaTpULlaM¥, aBTOMaTU4YECKHU
[IepeBOOUTh OOHU eIUHULIEI U3MEPEHUS B IpyTue.

B cpene MathCAD dakTudecku HeT rpa@uKkoB QyHKIMI B MaTeMaTU4e€CKOM ITOHNMaHUU TEPMUHA,
a eCTh BU3yaju3alus OaHHBIX, HAaXOOSAIIUXCSI B BEKTOpPaxX U MaTpHUliax (TO eCTh OCYIIeCTBIIEeTCS
IIOCTPOEHNE KaK JINHUY, TaK U IIOBEPXHOCTEH 10 TOYKaAM C MHTEPIOJIgLuel), X0TsA I0JIb30BaTeslb
MoKeT 00 9TOM M He 3HaTh, IIOCKOJIbKY ¥ HET0 eCTh BO3MOXKHOCTh MCII0Ib30BaHUS HETIOCPEICTBEHHO
GYHKIIMYM OOHOM MM [OABYX IEepPeMeHHHIX OIS MOCTPOeHHS TpauKOB HJIKM MOBEPXHOCTEH
COOTBETCTBEHHO. TaK UM MHade, MeXaHU3M Bu3yanusanuu MathCAD 3HaYUTENbHO YCTyIaeT
TaKOBOMY y Maple, roe 0OCTaTOYHO MMETh TOJIBKO BUA (QYHKLUM, YTOOH IMOCTPOUTH rpaduKk UIU
IIOBEPXHOCTH JII000TO YPOBHS CJIOKHOCTHU. [1o cpaBHeHUI0 ¢ Maple, rpadpuka MathCAD umeerT elne
TaK#ie HeJOCTaTKH, KakK: HEBO3MOXHOCTb IIOCTPOEHMS ITIOBEPXHOCTEM, 3aJlaHHBIX [TapaMeTPUUYeCKH, C
HeIpSMOYTOoJbHOM 007acThi0 OIpefeeHUs [BYX IapaMeTpoB; co3gaHUe U (popmMaTHpOBaHUE
rpad®uKOB TONHKO Yepe3 MeHI0, YTO OrpaHMYMBaeT BO3MOXKHOCTHU IPOTPaMMHOTO yIpaBleHHUS

mapaMeTpamu rpaduku. Cpemu Bo3MoxHOCTEH MathCAD MOXKHO BHIIETUTh:

Pemrennie nuddepeHanbHbX YPaBHEHNY, B TOM YUCJIe U YUCJI€HHBIMU METOaMu
[TocTpoeHne OBYMEPHEIX U TPEXMEPHBIX rpauKOB PyHKINM (B pa3HBEIX CHCTEMax KOOPOUHAT,
KOHTYDHEBIE, BEKTOPHEIE U T. [I.)

Hcnonp30BaHmMe rpeuyeckoro andabuTa KaK B yPaBHEHUSX, TaK U B TEKCTE

BrinonHeHVe BEIYUCIIEHUN B CUMBOJIBHOM peXUMe

BrimonHeHue onepanuil ¢ BEKTOpaMU U MaTpUllaMu

CuMBOJIBHOE pellleHre CUCTEM YpaBHEHUN

AnnporcuManys KPUBLIX

BrinmonHeHnue nopnporpamMm

[Tonck KOpHEV MHOTOYJIEHOB ¥ QyHKITUI

[TpoBeneHUe CTaTUCTUYECKUX PACUYETOB U paboTa € pacnpefeieHreM BepOITHOCTeN
[Touck coOCTBEHHBIX YUCEl U BEKTOPOB

BriuucneHus ¢ eqUHUIIAMU U3MePEHUs

Huterpauus ¢ CAIIP-cucteMamu, UCIOJIb30BaHKE PE3Y/IbTaTOB BEIUUCIIEHUY B Ka4eCTBe
YIPaBIAIOIIKX TapaMeTPOB



C nmomortrsio MathCAD uHKeHephl MOTYT JOKYMEHTHPOBATh BCe BHIYMCIIEHHS B IIPOLlecCe UX
[IPOBELEeHNU.

HecMmoTpsa Ha TO, 4TO 3Ta mporpaMMa, B OCHOBHOM, OPUEHTHPOBaHa Ha MOJIb30BaTesel-
HenporpaMMucToB, MathCAD TakxXke HCIOb3yeTCS B CI0XKHBIX TPOEKTaX, YTOOH BU3yaIN3UPOBAThH
pe3ynbTaThl MaTeMaTHYeCKOTO0 MOJEeNNMpOBaHUSA NIYTEM HCIOJIb30BAaHUS paclpefeieéHHBIX
BBIUMCJIEHUH ¥ TPAAUWLMOHHBIX I3LIKOB IIporpaMMupoBanus. Takxke MathCAD 4acTo UCIIONIb3YEeTCS B
KPYTIHBIX UHKEHEePHBIX NIPOoeKTax, rae 0oJbllIoe 3HaYeHUe UMEeEeT TPACCHPYeMOCTh U COOTBETCTBUE
CTaHapTaM.

MathCAD pocTaTo4HO yAOOHO HMCIOJIb30BaTh [AJIST 00yUeHHUs, BHIUUCIEHUN U MHXKEHEPHBIX
pacueToB. OTKpHITasd apXUTEKTypa MPUJIOXKEHUSI B COUETAHUU C IOAAepKKoU TexHomoruui .NET u
XML 1o3BONSAIOT JIeTKO WHTerpupoBaTh MathCAD npaktudecku B n0Ovie UT-CTPYKTypH U
VMHXKeHepHBIe MpUIokKeHns . ECTh BO3MOXKHOCTh CO3[aHUS 3MEKTPOHHBIX KHUT (e-Book).

5. MVC

Model-View-Controller (MVC, «Mogenb-IIpencraBnenue-Koatponnep», «Mopens-Bup-

KOHTpOJ’IJ’Iep») — CXeMa pa3feJieHrsa OaHHBIX IMPHUJIOKEHHNs, IIOJIE30BATEJIECKOI'0 uHTepdeica u

ynpaBHHIOLT.IefI JIOTUKHW Ha TPHU OTHEJIBHBIX KOMIIOHEHTA: MOOEJIb, IpeJCTaBJIEeHrne U KOHTPOJIJIIEP —

TaKUM 06pa30M, qTo MO):[I/I(bI/IKaLII/IH KaXaoro KOMIIOHEHTA MOXKET OCYIIECTBIIATECA HE3dBUCHUMO.

Modeaw (Model) npegocTtaBisieT JaHHbIE U peardpyeT Ha KOMaHAB KOHTPOJIJIepa, U3MeHsIs
CBOE COCTOSIHHUE.

ITpedcmaenernue (View) oTBeuyaeT 3a 0ToOpaxkeHNe NaHHEIX MOLENH TI0Ib30BaTE0, pearupys
Ha U3MEHEeHUS MOIEH.

Konmpoanep (Controller) "HTEepIPEeTUPYET OEUCTBUS MTOIL30BATENIS, OTIOBEIAS MOLEIb O
He0OXOOUMOCTH U3MEHEHUH.

OcHOBHas 1Ie/Th TPUMEHEHUS 3TOM KOHIIEMIIUY COCTOUT B OTHENIeHUU OM3HeC-IOTUKY (Modeau) OT
€€ Bu3yanu3auuum (npedcmasseHus, euda). 3a CYET TAaKOTO pa3fejeHus IMOBHIIAETCSH

BO3MOXKHOCTh IOBTOPHOTO MCIOJb30BaHMsI Koma. Hambosee moie3Ho IIpUMEHEHHUE OaHHOU

KOHIIETIIMYU B TE€X CITy4YasiX, KOTMia IOJIb30BaTellb OJIKEeH BUNETh Te Ke caMble JaHHEIe OMHOBPEMEHHO
B PA3/IMYHBIX KOHTEKCTAX /UMM C PA3NUYHBIX TOYEK 3PEeHUS. B 9aCTHOCTH, BHIIOJHSIIOTCS
CremyloIue 3agadn:

K opmHOU mMoOesu MOXHO NPUCOEJUHUTH HECKONBKO 8u008, MPU 3TOM He 3aTparuBas
peanu3anuio mModesu. Hampumep, HEKOTOpEIE MaHHBIE MOTYT OBITH OMHOBPEMEHHO IMPENCTABJIEHE B


https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%B7%D0%BD%D0%B5%D1%81-%D0%BB%D0%BE%D0%B3%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B2%D1%82%D0%BE%D1%80%D0%BD%D0%BE%D0%B5_%D0%B8%D1%81%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BA%D0%BE%D0%B4%D0%B0

BHUIE 3H€KTQOHHOfI Ta6HI/ILH:>I, THCTOTPAMMBI ¥ KPYTOBOM IHArpaMMEbI;

He 3aTparuBas peanu3aiuio 8udos, MOXKHO M3MEHUThL peaKlUu Ha OeNCTBUSA MOJIb30BaTeNs
(HaXXaTue MBIIILI0O Ha KHOMNKE, BBOMA OaHHBIX) — MOAS 3TOT0 AOCTATOYHO KHCHOJIb30BaTh
OPYrou KOHmMpoaep;

Pan pa3paboTYMKOB CIenuanu3upyeTcs TOJIBKO B OOHOU M3 obnacTei: nubo pa3pabaThBAIOT

rpaduyeckuit uutepdeiic, mu60 pa3pabaTeBAlOT OM3HEC-TIOTHUKY. [109TOMY BO3MOXKHO JOOUTHCS TOTO,
YTO IPOrpPaMMUCTHI, 3aHUMaloIuecs pa3paboTKoi Ou3Hec-NOTUKU (Modesu), BooOiie He OymyT
OCBE[IOMJIEHHI O TOM, KaKoe npedcmasseHue OymeT UCI0Ib30BaThCS.

Konnenius MVC 1mo3BosieT pas3meluTh MOOesb, IPeacTaBlIe e ¥ KOHTPOJIJIeP Ha TPU OTIeIbHBIX
KOMITOHEHTaA:

Mogenn

Mopenb mpenocTaBisieT JaHHBE U METONB PabOTH C HUMU: 3aMpPOCH B 6a3y maHHBIX, TPOBEPKa Ha
KOPPEKTHOCTh. Mofie/Tb He 3aBUCUT OT IIPEACTaBlIeHus (He 3HAET, KakK JJaHHbBIe BU3yaIM3UPOBATh) U
KOHTpOJIJIepa (He UMeeT TOUeK B3aUMOMEHCTBUS C MOIh30BATEIEM), ITPOCTO IPEHNOCTABIISAS OCTYI K
MaHHBIM ¥ YIIPABIEHUIO UMHU.

Mopenb CTPOUTCS TaKuM 06pa30M, YTOOBI OTBEYATh Ha 3alPOCH], U3MEHSISI CBOE COCTOSTHUE, IIPHU

3TOM MOXKET OBITh BCTPOEHO YBelOMJIeHNEe «HabIonaTenen».

Mogens, 3a CYET HE3aBHCUMOCTH OT BU3yaJIbHOTO MpPEeACTaBIeHUS, MOXKET UMETh HECKOJIBKO

Pa3UYHbIX IPEOCTaBIEeHUN OJISI OQHOU «MOIEIn».
IIpencraBienue

[IpencTaBrneHyne oTBedYaeT 3a MOJydYeHUE HEOOXOOUMBIX HAHHBIX U3 MOOENIN U OTIPAaBISET UX

monb30BaTteso. [IpencTapnenue He oOpabaThIBaeT BBENEHHBIE TaHHEIE MTOIE30BATES.
Koutpomiep

KouTponnep obecmeunBaeT «CBSI3b» MEXKAOY I0Jb30BaTejieM U cUcTeMoi. KoHTponupyeT u
HalnpaBJsgeT JaHHbEe OT I0Ib30BaTeNsI K CUCTeMe ¥ Hao00opoT. Mcnonb3yeT MOAesb U NpefcTaBleHne
IJIST peanu3alnuy HeoOXOIUMOTO OEeUCTBUS.

@OyHKIIMOHA/IbHbIE BO3MOKHOCTH H PaCXO0KIeHHS

[Tockonbky MVC He UMeeT CTPOTOM peanu3alldi, TO Pealn30BaH OH MOXKET ObITh I0-pa3HoMy. HeT
OOIIEIPHUHSTOTO OIIpefie/IeH s, THOe MOJIXKHa pacrojiaraTbcs Ou3Hec-noruka. OHa MOXKeT HaXOOUThCS
KaK B KOHTPOJIJIepe, TaK ¥ B MofeNu. B mocnegueM ciydae, Mogenb OyoeT cogepxkaTh Bce OU3HeC-
00BEKTEI CO BCEMU TaHHBIMU U PYHKIUSAMHU.

HekoTophle GppeiiMBOPKY KECTKO 3a/laloT I'Ae [OoJKHA pacloiaraThcs OU3Hec-I0THKa, Apyrue He
MMEIOT TaKuX [IPaBHUJL.

TakXKe He yKa3aHO, I'fie [OJIKHAa HaXOOWUThLCS IPOBEpPKa BBEOEHHHIX II0JIb30BATEIEM HJaHHBIX.
[IpocTas Banupaluss MOXKeT BCTpedaThCs fJaXKe B MPeACTaBJIeHUHU, HO Yallle OHU BCTPEdYaloTCs B
KOHTPOJIJIEPE UJIA MOJEIH.

VHTepHanuoHanu3auusg ¥ GpopMaTHpOBaHME JAaHHBIX TaKXe He MMeeT YeTKHX yKa3aHUU 110
PacIoIoXeHuIo.

Cxema anropuTMa, AuarpaMma II0C/Ie[OBaTeIbHOCTA U OUarpaMMa COCTOSTHHM IpPUBEOEHH B

[TpunoXKeHWU MOSCHUTEILHON 3aIUCKH.


https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%82%D0%B0%D0%B1%D0%BB%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D1%81%D1%82%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D1%83%D0%B3%D0%BE%D0%B2%D0%B0%D1%8F_%D0%B4%D0%B8%D0%B0%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81_%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%B7%D0%BD%D0%B5%D1%81-%D0%BB%D0%BE%D0%B3%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%B7%D0%BD%D0%B5%D1%81-%D0%BB%D0%BE%D0%B3%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%B1%D0%BB%D1%8E%D0%B4%D0%B0%D1%82%D0%B5%D0%BB%D1%8C_(%D1%88%D0%B0%D0%B1%D0%BB%D0%BE%D0%BD_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)

5. [lla0/10H IPOEKTHPOBAaHHUSI IPAKTHIECKHX
3aJa4

IIIa6/10H MPOEKTHPOBAHHUA UM MATTEPH (aHrI. design pattern) B pa3paboTKe IPOrPaMMHOTO

ofecnedyeHnss — MOBTOpsieMasl apXUTEKTYpPHas KOHCTPYKLHWS, IPeACcTaBsiomas cobol pelleHue
po6JieMbl IPOEKTUPOBAHKS B PaMKaX HEKOTOPOTO YaCTO BO3HMKAIONIIETO0 KOHTEKCTA.

O6ruHO mabnoH He SBISETCS 3aKOHYEHHHIM 00pa3I[oM, KOTOPHIM MOXeT ObITh IPSIMO
npeo6pa3oBaH B KOI; 3TO JIHUIIb MPUMEp PelIeHUs 3afaydiu, KOTOPHIM MOXKHO MCIOJIL30BaTh B

Pa3IMYHBIX CHUTYyalHUAgX. OOBEKTHO-OPHEHTHPOBAHHEIE IIAaOJI0OHLE IIOKA3BIBAIOT OTHONIEHMS

1 B3aMMOOEWCTBUS MeXNOy KIIaCCdMHU HUIJIA OGT)GKTaMI/I, 0e3 omnpeneneHud TOro, KaKne KOHEeYHEbIe

KJIACCHl WJIX OOBEKTHl ITPUI0KEHUS Oy IyT UCIIOIb30BAThCS.

«Hu3koypoBHeBHE» WmAabOMOHL, Yy4YUTHBAWIIKUe CcHnenuPUKy KOHKPETHOTO sS3BIKa
IpOTpaMMUPOBAHUS, HA3BIBAIOTCS HOMOMaMHU. ITO XOPOUIME PeIIeHUS NPOEeKTUPOBAHUS,
XapaKTepHbIe 717 KOHKPETHOTO S13bIKa UJTU ITPOrPaMMHOM MIaTHOPMEI, ¥ TOTOMY He YHUBEPCAJIbHEIE.

Ha HauBHICIIEM YpPOBHE CYIIECTBYIOT apXHUTEKTYPHbIe IIA0/IOHBI, OHM OXBAaTHIBAlOT COOOM

apXUTEKTYPy BCEY MPOTPaMMHOU CHCTEMEL.

ATITOPUTMEL IT0 CBOEM CYTH TaK¥Ke SIBIISIOTCS ITa0JI0HaMM, HO He TPOEKTUPOBAHUS, @ BEIYUCIIEHUS,
TaK KakK pelIaioT BEIYUCIUTENbHBIE 3aayul.

IInrocsl

B cpaBHeHUU C IOJIHOCTHIO CAMOCTOSITENIBHEIM IMPOEKTHPOBAHUEM, IAOIOHE 00/TagaloT PSIOoM
npeumyinectB. OCHOBHAS I0Ob3a OT MCIIOJIb30BaHUS IAOIOHOB COCTOUT B CHUXKEHUM CIIOKHOCTHU

pa3paboTKM 3a CUET TOTOBHIX aOCTPaKLUMU [JIsT PelIeHus 11eJIoro Kiaacca npobiaeM. I1abGmoH maéT

PEIIeHnI0 CBOE UMS, 4TO 00leryaeT KOMMYHUKAIUIO MeKy pa3pab0oTunKaMy, T03BOJISAS CCHIIAThCS
Ha M3BeCTHHIEe mabioHb. TakuM 00pa3oM, 3a CUET 1abJ0HOB IPOM3BOOUTCS YHUGDUKAIUS JeTanen
pellleHU: MOAYNeH, 3JIeMeHTOB NIPOeKTa, — CHUXKaeTCd KONIN4YecTBO omubOK. [IpuMeHeHHe
mabI0HOB KOHI[ENITyaJlbHO CPOAHU MCIOJIL30BaHUIO TOTOBHIX OuONMOTEK Koma. IIpaBuibHO
chopMynupoBaHHHU IIa0IOH NPOEKTUPOBaHUS IO3BOJIIET, OTHICKAaB yAadHOe pelleHue,
II0JIh30BaThCs UM CHOBa U CHOBa. Habop mabi0HOB moMoraeT pa3padOTYMKy BHIOPATh BO3MOKHEIN,
HauboJiee MOAXOASAIINY BapHaHT IPOEKTUPOBAHHUS.

Munycs1

XoTs NTeTKoe u3MeHeHue Kofia o[ W3BECTHHIM mabIoH MOXKET YIPOCTUTh TOHUMaHue Kofa, 10


https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D1%85%D0%B8%D1%82%D0%B5%D0%BA%D1%82%D1%83%D1%80%D0%B0_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%82%D0%B5%D0%BA%D1%81%D1%82
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BD%D0%BE-%D0%BE%D1%80%D0%B8%D0%B5%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%92%D0%B7%D0%B0%D0%B8%D0%BC%D0%BE%D0%B4%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B0%D1%81%D1%81_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8A%D0%B5%D0%BA%D1%82_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%98%D0%B4%D0%B8%D0%BE%D0%BC%D0%B0_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC
https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%81%D1%82

MHeHMI0 CTuBa MakKOHHENNA, C IIPpUMEHEHUuEM 111abJIOHOB MOTYT OBITH CBSI3aHEI IOBe CIOXKHOCTHU. Bo-

MIEePBHIX, CJIEIOE CIeJ0BaHUe HEKOTOPOMY BEHIOpaHHOMY IabI0HY MOXKET IPUBECTHU K YCIIOKHEHUIO
mporpaMMEl. Bo-BTOpHIX, y pa3paboTyrka MOXKET BO3SHUKHYTH XKeJlaHWe MOIPo60BAaTh HEKOTOPHIN
1I1a0JIOH B mene 0e3 0coOBIX OCHOBAHUH.

MHuorue 1mabI0HBI IIPOEKTHPOBAHUA B 06'beKTHO-OQI/IeHTI/IQOBaHHOM IIPOEKTHUPOBAHUYN MOZKHO

paCcCMaTpUBAaThk KdaK HIHMOMATHYECKOE€ BOCIIPOHU3BEOEHHE IS/eMeHmos gbyHKﬂI/IOHaJ'IbHBIX

a3bIK0B. [IuTep HopBur yrBepxkpaaeT, 4To 16 u3 23 mabioHOB, ONMKWCaHHLIX B KHUTe «BbaHOH

qupréx», B JUHAMUYECKU-TUITUIUPYEMEIX A3BIKAX PEATIUIYIOTCA CYIIECTBEHHO IIPOIIe, 9YEM B C++,
nu060 OKA3HBAITCS He3aMeTHH. [lon ['p9xsM cYHTaET CaMy HUOemn mabJOHOB

IIPDOEKTUPOBAHUA — AHTHUIIATTEPHOM, CUTHAJIOM O TOM, YTO CHCTE€Mad He 06Ha11aeT OOCTAaTOYHBIM

YPOBHEM a6CTQaKEI/II/I, 1 HeoOXoouMa €€ TIIaTellbHas Hepepa60TKa. HeprnHO BHOETH, 4TO CaMO
orpenegenune mabioHa KaK «20mo8020 peweHusa, HO He NpPAMOo20 06paw,eHu;1 K bubsauomeke» 1o

CyTH O3HAYaA€T OTKA3 OT IIOBTOPHOT'O MCIIOJIb30BaAHUA B IIOJIb3Y EyGJ’II/IQOBaHI/IE[. 3TO0, 0YEBHU[IHO,

MOXeT OBITh Heu30edXMCHbIM oI CIIO2KHEBEIX CHCTEM IIpH HMCIOJIE30BaHHUHU SA3BIKOB, HE

IoOOOepXKUBAIOIINX KOMOMHATOPH ¥ NOAUMOP(HU3M THUIIOB, U 3TO B IIpUHOUIIE MOXKET

OBITH UCK/AHYEHO B SI3HIKAX, OGH&JI&I-OH_[I/IX CBOMCTBOM I'OMOHMKOHMYHOCTH (XOTS U He 00513aTEIbHO

3¢ dekTUBHO), TaK Kak 1000 m1abI0H MOXKeT OBITh Pearn30BaH B BUAE UCIIOIHIMOTO KOfa.

Hcnonb3yeMble HCTOYHHUKH

1. MVC: https://ru.wikipedia.org/wiki/Model-View-Controller
2. Swift:

https://ru.wikipedia.org/wiki/Swift (%D1%8F%D0%B7%D1%8B%D0%BA_ %D0%BF%D1%80%D0%B
E%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%
BD%D0%B8%D1%8F)

3. Objective - C: https://ru.wikipedia.org/wiki/Objective-C

4. Git: https://ru.wikipedia.org/wiki/Git

5. Realm: https://en.wikipedia.org/wiki/Realm (database)

6. XCode: https://ru.wikipedia.org/wiki/Xcode

7. CpaBaeHue Swift u Objective - C: https://geekbrains.ru/posts/swift vs obj c

8. [Ma6nox IPOEKTUDPOBAHUSL:
https://ru.wikipedia.org/wiki/%D0%A8%D0%B0%D0%B1%D0%BB%D0%BE%D0%BD_%D0%BF%D1
%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D
0%B8%D1%8F

9. i0S IPOTUB Android:



https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BA%D0%BA%D0%BE%D0%BD%D0%BD%D0%B5%D0%BB%D0%BB,_%D0%A1%D1%82%D0%B8%D0%B2
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BD%D0%BE-%D0%BE%D1%80%D0%B8%D0%B5%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%98%D0%B4%D0%B8%D0%BE%D0%BC%D0%B0_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%82%D0%B5%D1%80_%D0%9D%D0%BE%D1%80%D0%B2%D0%B8%D0%B3
https://ru.wikipedia.org/wiki/Design_Patterns
https://ru.wikipedia.org/wiki/Design_Patterns
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%82%D0%B8%D0%BF%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%2B%2B
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D1%8D%D0%BC,_%D0%9F%D0%BE%D0%BB
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%B8%D0%BF%D0%B0%D1%82%D1%82%D0%B5%D1%80%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D0%B1%D1%81%D1%82%D1%80%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_(%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B2%D1%82%D0%BE%D1%80%D0%BD%D0%BE%D0%B5_%D0%B8%D1%81%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BA%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%94%D1%83%D0%B1%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BA%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%B1%D0%B8%D0%BD%D0%B0%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D0%BC%D0%BE%D1%80%D1%84%D0%B8%D0%B7%D0%BC_%D1%82%D0%B8%D0%BF%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BC%D0%BE%D0%B8%D0%BA%D0%BE%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/Model-View-Controller
https://ru.wikipedia.org/wiki/Swift_(%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/Swift_(%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/Swift_(%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/Objective-C
https://ru.wikipedia.org/wiki/Git
https://en.wikipedia.org/wiki/Realm_(database)
https://ru.wikipedia.org/wiki/Xcode
https://geekbrains.ru/posts/swift_vs_obj_c
https://ru.wikipedia.org/wiki/%D0%A8%D0%B0%D0%B1%D0%BB%D0%BE%D0%BD_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A8%D0%B0%D0%B1%D0%BB%D0%BE%D0%BD_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A8%D0%B0%D0%B1%D0%BB%D0%BE%D0%BD_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://www.digger.ru/news/ios-protiv-android-10-preimushhestv-operacionnoj-sistemy-apple

PparMeHT MPOrpaMMHOro Koaa

import UIKit
import RealmSwift

class MainViewController: UITableViewController {

let searchController = UlSearchController(searchResultsController: nil)
var places: Results<Place>!
private var filteredPlaces: Results<Place>!
var ascendingSorting = true
private var searchBarIsEmpty: Bool {
guard let text = searchController.searchBar.text else { return false }
return text.isEmpty
}
private var isFiltering: Bool {
return searchController.isActive && !searchBarlsEmpty

@IBOutlet weak var segmentedcontrol: UISegmentedControl!
@IBOutlet weak var reversedSortingButton: UIBarButtonltem!
override func viewDidLoad() {

super.viewDidLoad()

places = realm.objects(Place.self)

/| SetUp the serach Controller
searchController.searchResultsUpdater = self
searchController.obscuresBackgroundDuringPresentation = false
searchController.searchBar.placeholder = "Search"
navigationltem.searchController = searchController
definesPresentationContext = true

// MARK: - Table view data source

override func tableView(_tableView: UlTableView, numberOfRowsInSection section: Int) -> Int



if isFiltering {
return filteredPlaces.count

}

return places.count

override func tableView(_ tableView: UlTableView, cellForRowAt indexPath: IndexPath) ->
UlTableViewCell {

let cell = tableView.dequeueReusableCell(withIdentifier: "Cell", for: indexPath) as!
CuctomTableViewCell

let place = isFiltering ? filteredPlaces[indexPath.row] : places[indexPath.row]

cell.nameLable.text = place.name

cell.locationLable.text = place.location

cell.typeLable.text = place.type

cell.imageOfPlace.image = Ullmage(data: place.imageData!)
cell.cosmosView.rating = place.rating

return cell

/| MARK: - Table view delegate

override func tableView(_tableView: UlTableView, didSelectRowAt indexPath: IndexPath) {
tableView.deselectRow(at: indexPath, animated: true)

override func tableView(_tableView: UlTableView, editActionsForRowAt indexPath: IndexPath)
-> [UITableViewRowAction]? {

let place = places[indexPath.row]

let deleteAction = UlTableViewRowAction(style: .default, title: "delete") {
(, Jin
StorageManager.deleteObject(place)
tableView.deleteRows(at: [indexPath], with: .automatic)



return [deleteAction]

/I MARK: - Navigation
override func prepare(for segue: UlStoryboardSegue, sender: Any?) {
if segue.identifier == "showDetail" {
guard let indexPath = tableView.indexPathForSelectedRow else { return }

let place = isFiltering ? filteredPlaces[indexPath.row] : places[indexPath.row]
let newPlaceVC = segue.destination as! NewPlaceViewController
newPlaceVC.currentPlace = place

@IBAction func unwindSegue(_segue: UIStoryboardSegue) {
guard let newPlaceVC = segue.source as? NewPlaceViewController else { return }

newPlaceVC.savePlace()
tableView.reloadData()

@IBAction func sortSelection( sender: UISegmentedControl) {

sorting()

}

@IBAction func reversedSorting( sender: Any) {
ascendingSorting.toggle()
if ascendingSorting {
reversedSortingButton.image = #imageLiteral(resourceName: "AZ")
} else {
reversedSortingButton.image = #imageLiteral(resourceName: "ZA")

}

sorting()

private func sorting() {
if segmentedcontrol.selectedSegmentindex == 0 {



places = places.sorted(byKeyPath: "date", ascending: ascendingSorting)

} else {
places = places.sorted(byKeyPath: "name", ascending: ascendingSorting)
}
tableView.reloadData()
}
}

extension MainViewController: UISearchResultsUpdating {

func updateSearchResults(for searchController: UlSearchController) {

filterContentForSearchText(searchController.searchBar.text!)

private func filterContentForSearchText( searchText: String) {

filteredPlaces = places.filter("name CONTAINS[c] %@ OR location CONTAINS[c] %@",
searchText, searchText)

tableView.reloadData()



IIpuioxenue

BI0K-cXeMa COPTHPOBKH 3amHCeH

JlnarpaMma II0oCjieJ0BaTe/IbHOCTH

IuarpaMMa COCTOSTHHH

3ak/Iro4yeHue
6. 3akmoueHune IIpuMeHeHe BCeX MOCTOMHCTB SI3bIKa Pa3paboTKH, Cpedsl MPOeKTUPOBAHUS U
HeoOxonuMeix OPeliMBOPKOB, NTPelOCTaBIeHHBIX KOMIIaHuel Apple, IT03BOINIO KAYeCTBEHHO U
OBICTPO CcOo3maTh HeoOXoauMOe IPUIoXKeHKWe. B Xoe BLINOTHEHNST JaHHOU KypCOBOii paboThl Oblla

JOCTUTHYTA IIOCTABJIEHHAs LEJIb: pa3pa60TaTb KpacCusoe, YI[OGHOG u GBICTpoe IIPUJIO2KEHU E-
IIOMOIIMHHUK, KOTOPOE MOZXKET XPAHUTL 1 OT06pa}KaTB BHOCHMEI€E II0JIb30BATEJIEM IIOCEIIdaEMbBIE€ MECTA.

CnHCOK HCI0Ib30BAaHHBIX HCTOYHHKOB

IIpuioxeHus

1. [anekTponHbI fokyMeHT] S5ebd2abea2559 Kypcosas pabota OOII.docx




