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BCTYII

IIpakTnuHa yactuHa Kypcy «IIpoeKTHUI MPaKTUKYM» CKJIaJa€eThCs 3
m’atyu 1abopaTOpHUX POOIT 1 MpU3HAuUeHa I OTPUMAHHS NPAKTHUHUX
HaBUYOK 3 BUKOPHMCTaHHS WIA0JOHIB MPOEKTYBaHHS TpH po3poOwi
NPOrpaMHOro 3a0e3Me4YeHHs 3 METOK MiJBUILCHHS WOro BHYTPIIHBOT
skocti. JlaGoparopHi poOOTH MOXXYTh OYTH BHKOHAHI 3 BUKOPHUCTAHHSIM
Oy 1b-KOT 00’ €KTHO-OPIEHTOBAHOT MOBH MPOTpamMyBaHHsI.

Marepian 10 KOXHOT 1a0OpaTopHOi pPOOOTH MICTUTL MeTy,
TEOPETUYHI JIOBIJKK Ta peKOMEHJAllil, 3arajibHe 3aBJIaHHs, BapiaHTH
IHIWBITyaIbHUX 3aBJiaHb, CITUCOK MUTAaHb JJISl CAMOTIEPEBIPKHU, 3MICT 3BITY
Npo BUKOHaHHS JIADOPaTOPHUX POOIT, a TAKOK CHHCOK PEKOMEHIOBAHHUX
iHpopMaliiiHUX JKepen JUis MIArOTOBKH 1 BHUKOHAHHS J1a00paTOpHUX
pooiT.

Mla6aouu npoexkTyBaHHsl (MaTTepHd) — 1€ MOBTOpIOBaHa
apXiTEeKTypHa KOHCTpPYKIis, IO TpeACTaBse coOO pillieHHS MpoOiaeMu
MPOEKTYBaHHS B paMKax JESKOTo YacTO BUHUKAIOYOTO KOHTEKCTY. [HImMMu
cioBaMd Ue e(eKTUBHI crnocoOM BUpilleHHS 3aJady MNpPOEKTYBaHHS
NPOrpamMHOro 3abe3neyeHHs.

[IabnoH He € 3aKiHUEHMM 3pa3KoM, SIKH MOXHa Oe3nocepeHbO
TpaHC/IIOBaTH B nporpaMHuii koa. OO6'€eKTHO-OpiEHTOBaHWE 1I1a0JIOH
HaifyacTilie € 3pa3KoM BUPiLLEeHHS MpobjeMU MPOEKTYBaHHS i BinoOpaxae
BimHOIIEHHS MDK KjlacamMd Ta oO'ektaMu, 0Oe3 BKa3iBKM Ha Te, SK II€
BifIHOIIIEHHS OyJe peanizoBaHe. Po3pi3HAIOTH Taki TUMM LIa0JIOHIB: TBIpHI
1a0JIOHU, CTPYKTYPHI 1Ia0JIOHH, IIA0JIOHU MOBEAIHKH.

Teipni wabnonu — e WabJOHU TPOEKTYBaHHS, IO abCTparyroTh
npouec  iHCTaHLIiOBaHHSA. BOHM  IOMOMOXYTH 3pOOMTH  CHUCTEMY
HE3aJIe)KHOIO Bijl CMOCO0Y CTBOPEHHS, KOMIMO3MWIIT Ta MpeACTaBJIeHHS il
o0'exriB. Lllabs0H, 10 CTBOPIOE 00'€KTH, eNerye iHCTaHLiIlOBAaHHS 1HLIOMY
00'ektoBi. Lli mabnoHW BayIHBI, KOJMH CHCTeMa OiNbIe 3aJIeKUTh Bif
KOMIO3HUIIiT 00'€KTIB, HDK Bijl CIaJKyBaHHs KiaciB. TakMM 4YWHOM, 3aMicThb
NpsIMOTO  KOZyBaHHS (DiKCOBAaHOTO HAaOOpy TMOBEAIHOK, BH3HAYAETHCH
HeBeJMKMI  Halip ¢yHOaMEHTaIbHUX TMOBEAIHOK, 3a JA0MOMOIOK0
KOMIMO3MIIT SKMX MOXHA OTPUMYBAaTH CKiIaAHimi. TBipHI 1a0NoHU
IHKarncyJIIOIOTh 3HaHHS TPO KOHKPETHI KJacH, sKi 3aCTOCOBYIOTbCS Y
cUcTeMi Ta MPUXOBYIOTb AeTalli TOro, SK L KJach CTBOPIOIOTBHCS i
CTUKYIOTbCS MiX coOoro. €nuHa iHdopmallis npo 00'ekTH, 1O Bigoma
cucTeMi, — ixHi iHTepdeiicu.



Cmpykmypni  wiabnonuy — 1Ia0NOHW TIPOGKTYBaHHS, Y SKHX
PO3IIIAAAEThCS MUTAHHS MPO Te, K i3 KJAciB Ta O0'€KTIB YTBOPIOIOTHCS
Oinbiii 3a po3MipamMu CTPYKTypu. CTpPYKTypHi wwaOnoHW piBHS Kiacy
BHUKOPHUCTOBYIOTh CIAJIKOBICTb JIJIsl yTBOPEHHS KOMIO3HIIiH 13 iHTepdeiiciB
Ta peanizauid. CTpyKTypHi 11a0JIOHK PiBHSA 00'€KTa KOMIMOHYIOTh 00'€KTH
JUis. OTPUMaHHs HOBOI (DyHKUiOHalbHOCTI. J[oaTKOBa FHYUKICTh Y LILOMY
pasi moB's3aHa 3 MOMJIMBICTIO 3MIHIOBAaTH KOMITO3UILiIFO OO'EKTIB i yac
BUKOHAHHS, 1110 € HEMPUITY CTUMHUM /711 CTATUYHOT KOMITO3MLIT KJ1aciB.

Ilabnonu nogedinku — MaOIOHW TPOEKTYBaHHS, LIO TMOB'A3aHI 3
anropuTMamMM Ta po3noAijioM oOoB's3KiB MoMixk 06'ekTiB. MoBa B HUX e
HE TUTbKK Npo caMi 00'€eKTH Ta Kjlacu, ajie i Mpo THUMOBI CMOCOOM TXHBOT
B3aemojii. [llabnoHM TOBeMiHKM XapakTepu3yloTh CKIAJHUN MOTIK
KepyBaHHs, KOTPUI MOCHUTb Ba)KKO MPOCTiAKYBaTH MiA 4ac BUKOHAHHS
mporpaMu. YBara akUeHTOBaHa HE Ha MOTOL KepyBaHHSI, a Ha 3B'A3KaX Mixk
ob0'ektamMu. Y 1mabioHaxX TMOBENIHKH PiBHA KJacy BHUKOPUCTOBYETbCS
cnajKyBaHHS 1100 PO3MOAIIMTH MOBEAIHKY MOMDK Pi3HUMM Kiacamu. Y
u1abyioHax MOBEdiHKHM PiBHS 00'€KTa BUKOPUCTOBYETHCS KOMIo3uLis. Jleski
3 HUX OINHUCYIOTh, SK 3a JIOMOMOrOK Koorepailii 6arato piBHOMpPaBHUX
00'eKTIB MOPAIOThCA 13 3aBJAAHHIM, KOTPE KOJHOMY 3 HUX He mij cuiy. Tyt
€ BaXIIMBUM Te, sIK 00'€KTH OTpUMYIOTH iH(OpMaLlilo Npo iCHYBaHHS OJUH
onHoro. O0'eKTH-KOJIErH MOXKYTh 30epiraTi MocUjIaHHS OJIMH Ha OJHOTO,
aje 11e MOCUITIOE CTYMiHb 3B'S3aHOCTI CUCTEMH. 32 MAaKCUMAaJbHOTO PiBHS
3B'I3aHOCTI KOKHOMY OO0'€eKTy AoBesiock OuM MaTH iHdopMmauilo npo Bci
i, Jledki 3 mab/IoHIB MOBEAIHKY BUPILIYIOTH 110 TIPOOJIeMy.
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JABOPATOPHA POBOTA Ne 1
TBIPHI ITABJIOHU

1.1 Mera pobotn

OzHalioMHuTHCS 3 BHIaMHU Ma0NOHIB mpoekTyBaHHa [13, BUBUMTH
TBipHi 1Wa0JI0HU Ta OTpUMaTH 0a30Bi HABMUKK 3 3aCTOCYBaHHs LI1a0JIOHIB
[Ipototun (Prototype), Oaunak (Singleton), ®abpuunuii meton (Factory
Method), AbcTtpakTHa dadpuka (Abstract Factory) ta Byaisauk (Builder).

1.2 OcHoBHi TeopeTH4Hi BitoMocCTi

1.2.1 Ila6a0n npoexryBanns [Ipororun (Prototype)

IpuzHauennsi. 3amaec BUAM OO0'€KTIB, 110 CTBOPIOIOTHCA, 32
JIONIOMOTOI0  €K3eMIUISIPY-NPOTOTHITY, Ta CTBOPIOE HOBiI O0'€KTH LIUISIXOM
KOTiFOBAaHHS LIbOTO MPOTOTHITY.

3acrocyBanHs. [IpoToTuM cilii BAKOPUCTOBYBATH KOJIH:

— KJIaCH, IO iHCTaHLIIOKOThCS, BU3HAYAIOTHCS TiJ] YaC BUKOHAHHS,
HarpUKiIaz, 3a JOMOMOrOl0 JMHAMIYHOTO 3aBaHTaXKSHHS,

— Tpeba 3amobirru moOynoBi iepapxiii kiacie abo (Habpuk,
napaJie/ibHuX iepapxii KjlaciB MPOAYKTiB;

—  eK3eMIUIPU KJIaCy MOXKYTh 3HaXOJIUTHUCh y OIHOMY 3 JIEKIIbKOX
CTaHiB.

Moske craTHcs, IO 3pYyYHillle BCTAHOBUTH BIiAMOBIOHY KiJIBKICTh
NPOTOTHIIB Ta KJIOHYBAaTH 1X, a HE IHCTAHIIIIOBaTH KOXKHHH pa3 Kiac
BPYYHY B HEOOXi/IHOMY CTaHi.

Ha puc. 1.1. HaBeneHo erpykTypy mabnony [Ipororum.

Yuacaukamu 11a0JoHy e:

— Prototype — npototur:

o BU3Hauae iHTepdelic st KIOHYBaHHS camoro cebe;

— ConcretePrototype — KOHKpeTHUI NPOTOTUI:

o peajtizye omnepallito KJIOHyBaHHs camoro cebe;

— Client — kJieHT:

O CTBOPIOE HOBMH O0'€KT, 3BEpTAlOUYMCh [0 NPOTOTUIY i3
3aMUTOM KJIOHYBaTH cebe.

Binnocunn. Krienm 3BepTacThecsi 10 npomomuny, mod TOW CTBOPUB
CBOT'O KJIOHA.



Client profotype Prototype
+Operation() . +Clone()
L
p=profotype. Clone()
ConcretePrototypel ConcretePrototype2
+Clone() | +Clone(}

| ]

return copy of this return copy of this

Pucynok 1.1 — UML giarpama, 1110 onucye cTpykTypy 1mabioHy Prototype
1.2.2 la6a01 OquHak (Singleton)

Mpuzuavenns. JIns AesKUX KaciB BOXIMUBO, 100 iCHYBaB TiJbKH
ovH ek3eMIuisp. [ nobanbHa 3MiHHA He BUPpIIY€e Takoi pobsiemu, 00 He
3a00pOHSIE CTBOPUTH IHLII €K3eMIUIIpU Kiacy. PimieHHs mossrae B ToMy,
00 caM KJ1ac KOHTPOJIIOBAB CBOKO YHIKaJIbHICTb, 3a00pPOHSIOUH CTBOPEHHS
HOBHX €K3eMIUISpIB, Ta caMm 3a0e3rneuyBaB €IMHY TOUKY JOCTYY.

3acrocyBaHHs. BukopucToByeThCS KOMU:

— TIOBMHEH OyTH TiTbKM OAMH €IMHUI €K3eMIUIp JesKOro Kiacy,
110 JIETKO JTOCTYTHHI BCIM KJTiEHTaM;

— EOUHWI  eK3eMIUIIp TMOBMHEH  PO3LIMPIOBATHCH  LUIIXOM
YCHaJKyBaHHS, Ta KJIi€HTaM MOTPiOHO MaTH MOXMJIMBICTb MpAaIlOBaTH 3
PO3LIMPEHUM €K3EMITISIPOM He 3MIiHIOKOUH CBill KOJI.

Crpykrypa mabioHa HaBeaeHa Ha puc. 1.2.

Singleton

-instance : Singleton

-Singleton(}
+instance() : Singleton

Pucynok 1.2 — Ctpykrypa mabnony Singleton

Yuyacaukamu 1madJony €:
— Singleton — onuHak:
o BU3Hauae onepauito Instance, KOTpa [03BOJSE KIi€EHTaM



OTPUMYBATH JIOCTYN JI0 €AMHOTO €K3EeMILISPY;
O MOXE HECTH BIIMOBIJAILHICTh 3a CTBOPEHHS BJIACHOTO
YHIKaJIbHOTO €K3EMILISPY.
Bignocunn. KiieHTH OTpUMYIOTh JIOCTYM JI0 €JUHOTO 00'€KTa Kiacy
Singleton nuiie vepes Woro onepailito Instance.

1.2.3 lla6a0n Padpuunuii metoa (Factory Method)

[pn3navennsi. Busnauae inrepdeiic ans crBopeHHs o6'ekTa, aje
3ajMINae TiJKjIacaMm pillleHHs Mpo Te, SKWi caMe KJac iHCTaHIIIOBATH.
@®abpuuHuii  MeTOA  /O3BOJIE  KJacy JeNeryBaTHd  iHCTaHLiFOBaHHS
migKiacam.

Takox BimoMuii mijg Ha3Bow BipTyasibHUM koHcTpykTop (Virtual
Constructor).

3acrocyBaHHsi. BUKOpHCTOBYETBCS KOJH:

— KJIacy He BiJJOMO 3a3fajieri/ib, 00'€KTH SKHX caMe KJaciB Homy
MoTpiOHO CTBOPIOBATH;

— KJIac CIPOEKTOBaHO Tak, MO0 OO0'€KTH, $Ki BiH CTBOPIOE,
cnenudikyBaucs MiKIacaMu;

— KJIac Jienerye cBOi 0OOB'S3KM OJHOMY 3 JEKiIbKOX JOMOMIKHUX
Mi/IKNaciB, Ta MOTPIOHO JIOKAJi3yBaTH 3HAHHS MO Te, SIKWK came miJKiac
npuimae 11i 000B'I3KH Ha cebe.

CrpykTypa mabnoHa HaBe/ieHa Ha puc. 1.3.

Yuyacaukamu 1madJony €:

— Product — nponykT (abcTpakTHU# Kiac):

o BuU3Hauae iHTepdeilic 00'eKTiB, 10 CTBOPIOIOTHCS (adbpUUHUM
METOJI0M;
— ConcreteProduct — KOHKpeTHU IPOIYKT:
o peanisye intepdeiic Product,

— Creator — TBOpeIpb:

o oronouye (abpuunuii Meton FactoryMethod, 1o noeeptae
o0'ext kiacy Product;

O MOXKe TakOX BH3HAuaTH pealizalilo 3a 3aMOBYAHHSAM
(abpuuHoro mMetofy, 1o noseprae 00'ekt ConcreteProduct,

O MOJKe BUKJIMKATH (haOpU4HHUIi MeTox AJs CTBOpPEHHsS 00'ekTa
Product,;

— ConcreteCreator — KOHKPETHHI TBOpELIb:

o 3amiimye (abpuvHuil  MeToA, O  TOBepTae  00'e€KT



ConcreteProduct.
Product Creator
+FactoryMethod() — — — - product = FactoryMethod()
+AnOperation()
ConcreteProduct ConcreteCreator
R
+FactoryMethod() — — — o refurn new ConcreteProduct

Pucynok 1.3 — Ctpykrypa wabnony Factory Method

Bignocunun. TBopeluh NOKIaa€ThCsl HA CBOT MiJIKJIACH B O3HAYEHHI
(habpuuHoro Mmetomy, KOoTpuid Oyjie MOBEpTATH €K3EMIUIAP BiAMOBIIHOTO
KOHKPETHOTO MPOIYKTY.

Pesynabratn. labnoH  mno30aBnse  MpoeKTyBajbHUKA  Bif
HeoOXisIHOCTI BOYJOBYBaTH B KOJ 3aJieXHi Bill mporpamu kiacu. [lpu
LbOMY BUHMKA€ 10aTKOBUH piBEeHb MiAKIIACIB.

1.2.4 Illa6a0n AGcTpakTHA dadpuka (Abstract Factory)

Hpunzuavennss. [logae iHTepdeiic ans  yTBOpeHHS  pOJUH
B3a€MO3B'A3aHUX a00 B3a€MO3aJIe)KHUX O00'€KTiB, He cneur(ikyroud iXHIX
KOHKPETHHUX KJIacCiB.

Taxox BioMuii nif Ha3BOO iHCTpYMeHTapiit (Kit).

3acrocyBaHHA. BUkopucToBYy€eThCS KOMU:

— CcHCTeMa He MOBHMHHA 3aJIe)KaTH BiJl TOTrO, SIK YTBOPIOKOTHCS,
KOMIOHYIOTBCS Ta MPEACTABISIOTHCS 00'€EKTH, 1110 BXOASATH 10 HeT,

— B3aEMO3B'sI3aHi O0'€KTH, UIO0 BXOJATh IO POJWHH, TOBUHHI
BUKOPHUCTOBYBATUCS Pa3oM 1 HeoOXiqHO 3abe3neunTH BHUKOHAHHS LIbOTO
OOMEKEHHS,

— cucTeMa TOBWHHA KOHQIrypyBaTucsl OJHI€I0 3 POAWH O0'€KTIB,
110 i1 CK/1aJal0Th,

— Tpeba momatu OibmioTeKy 00'€KTiB, pO3KpHUBAKOYM TilbKU iXHi
iHTepdeticu, ae He peanizalilo.

CrpykTypa mabnoHa HaBe/ieHa Ha puc. 1.4.

Yuacunkamu mabJony €:

— AbstractFactory — abctpakTHa (pabpuka:



10

o orosomiye iHTepdelc Jyis  omeparliii, 10 CTBOPIOIOTH
abcTpakTHI 00'€KTH-TTPOTYKTH;

ConcreteFactory — koHkpeTHa (abpuka:

o peajnizye omepallii, 10 CTBOPIOIOTh KOHKpPETHI 00'€KTH-
MPOIYKTH;

AbstractProduct — aGcTpakTHUI MPOAYKT:

o orosoliye iHTepdeic i THMy 00'eKTa-MPOIYyKTY;

ConcreteProduct — KOHKpeTHUIT TPOIYKT:

O BH3Ha4Ya€ OO0'€KT-MPOAYKT, LIO0 CTBOPIOETHCS BiMOBIIHOIO
KOHKPETHOIO (habpuKoI0;

o peanisye inTepdeiic AbstractProduct;

Client — kJytieHT:

O KOPHUCTY€EThCS BUKIIIOYHO iHTepdeiicamu, KOTpi OrojolieHHi y
knacax AbstractFactory Ta AbstractProduct.
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Client AbstractFactory
+CreateProductAl)
+CreateProductB()

AbstractProductA

ConcreteFactory1 ConcreteFactory2
— % % +CreateProductAf) +CreateProductAf)
+CreateProductB{) +CreateProductB()

ProductAi ProductA2 T T T T

SR - | |

ST l l

| | |

1 | | |

. 1 | |

| |

| |

AbstractProductB | |

| |

| |

| |

| |

- - | |

| |

ProductB1 ProductB2 | |

é ______ N |
) |
|
T |

| L

1
Pucynok 1.4 — Ctpykrypa mabnony Abstract Factory

Bignocunun. 3a3Buyaii Miji 4ac BUKOHAHHS CTBOPIOETbCS €IMHUIN
exsemiuisip knacy ConcreteFactory. 1lg koHkpeTHa ¢abpuka CTBOPIOE
00'eKTHU-TIPOJIYKTH, 110 MAalOTh JOCHTh BH3HaueHy peanizaiito. Jlns
CTBOPEHHSI iHIIWX BUIB 00'€KTIB KIIEHT MOBUHEH KOPUCTYBATHUCS 1HIIOK
KOHKPETHOH (habpHKoI0.

AbstractFactory  mniepenopydyae  CTBOpEHHS  O0'€KTiB-TIPOIYKTiB
cBoeMmy niaknacy ConcreteFactory.

PesynbraTtn. [llabGnon i3omoe KoHKpeTHI kinacu. OcCKijbkH
AbstractFactory 1HKaNCyJIO€ BiNOBIalIbHICTh 32 CTBOPEHHS KJIAaCiB i caM
mpolec iX CTBOPEHHS, TO BOHA i30JIFOE€ KITiEHTA Bij JeTaliell peasizaiii
KJIaciB.

Crpolilye 3aMiHy CiIMEWCTB MPOJYKTIB, OCKIJIbKM KJIac KOHKPETHOT
(aOpuKku BUKOPHUCTOBYETBCSI B JIOJAaTKy TUIbKM OIWH pa3 NpH
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{HCTaHLIIOBaHHI.

Cnin 3asHauuTH, wWo iHTepdeiic AbstractFactory bikcye HaGip
00'eKTiB, sIKi MOKHa CTBOpUTH. Lle B meBHil Mipi yCKJIaAHIOE PO3LIMPEHHS
AbstractFactory nJis BATOTOBIICHHSI HOBUX 00'€KTIB.

1.2.5 lla6sa0u byaiBauk (Builder)

Mpuzuavenns. Binokpemitoe KOHCTPYIOBaHHS CKJIaJHOTO 00'eKTa

BiJi HOro MojaHHS TaKUM YWHOM, IO Yy Pe3yJibTaTi OJHOTO W TOro K

Npoliecy KOHCTPYIOBaHHS MOXYTh OYyTH OTpPUMaHIi pi3Hi MOJAAHHS.

3acrocyBaHHs. BukopucToByeThCS KONU:
— aJITOPUTM CTBOPEHHS CKJIaJHOTO 00'€KTa HE TOBMHEH 3aJIe)KaTH

Bil TOro, 3 SIKMX YacCTHH CKJIaJa€Thcs OO'€KT Ta SK BOHU CTHKYIOTHCS

NMoMixk co0010;

— Mpolec KOHCTPYIOBaHHs MOBHHEH 3a0e3MeYuTH Pi3HI MOJAHHS
00'eKTa, 110 KOHCTPYHOEThCS.

Crpykrypa mabioHa HaBeaeHa Ha puc. 1.5.

Yuacaukamu 11a0JoHy e:

Builder — 6yaipHuk:

o BU3HAuae abCTpaKTHUWM iHTepdelic Uis CTBOPEHHS YacTHH
o0'exra Product;

ConcreteBuilder — koHkpeTHUIT OyAiBHUK:

O KOHCTpPYIO€ Ta 30Mpae NOKYyNH YacTUHU TPOAYKTY HUISIXOM
peanizauii intepdeiicy Builder;

O BH3HAua€ MOJIaHHs, IO CTBOPIOETHCS, Ta CITIIKYE 32 HUM;

o Hajae inTepdeiic A1t JOCTYMy A0 NMPOAYKTY;

Director — po3nopsHUK:

O KOHCTPYIOE 00'€KT, KOPUCTYIOUUCH iHTepdeiicom Builder,

Product — npoayxr:

O TONAE CKJIAOHWH KOHCTpyHOBaHWU 00'eKT, TIpu HYOMY
ConcreteBuilder Oymye BHYTpIlIHE TONAHHS TPOAYKTY Ta
BU3HAYae Mpolec Horo 300pKHu;

O BHOCHTH KJIaCH, IO BM3HAYAIOTh CKJIA/IeHI YaCTHHH, Y TOMY
yucni iHTepdelicn A 300pKM  KiHUEBOrO pe3yjabTary 3
YaCTHH.
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Director builder Builder
+Construct(} . +BuildPari()
|
|
1
foraach Rea in sireclre i
e s ConcreteBuilder | - Product
+BuildPari()
+GetReasult()

Pucynok 1.5 — Ctpykrypa mabnony Builder

Bignocunn. Client ctBoptoe 00'ekT-posnopsaaHuk Director i
KOH]irypye ioro ob'extom Builder. Director nosinomnsie Builder npo Te,
o noTpidHO nmoOyAyBaTu yeproBy yacTuHy Product. Builder oGpoOnse
3anut Director i nojae HOBI YacTHU 10 Product, notim Client 3abupae
Product y Builder.

PesyastaTtn. O0'ekt Builder nanae o0'exty Director abcTpaKTHUI
iHTepdelic s KOHCTpYIOBaHHs Product, 3a SKUM MOXe NpPUXOBaTH
MOAAHHS Ta BHYTPIIIHIO CTPYKTYpPY MNpPOAYKTY, Ta, KpiM TOro, MpoLec
ckiananHs Product. JInsg 3MiHM BHYTPILIHBOTO TpeacTaBieHHs Product
JIOCUTh BU3HAYUTH HOBHWH BUA Builder. Jlanuii mabioH i30J10€ KO, IO
peaitizye cTBOpeHHs 00'eKTa Ta HOro MOJaHHS.

1.3 3aBaanns Ha 1adopaTopHy podoTy

1.3.1 BuBunty TBipHI LIa0JIOHW MPOEKTYBaHHS, iXHIO 3arajibHy
XapaKTepUCTUKY Ta MpU3HauYeHHs. [{/11 KO)KHOTO 3 LMX 1a0JIOHIB:

— BHUBYMTH TIpU3HA4YeHHA IIAa0JMOHY, aJbTepPHAaTHBHI  Ha3BH,
NpU3HAYEHHS, BHIMAJAKA KOJIM HOro 3acTOCYBaHHS € JIOLUIBHUM Ta
pe3yJIbTaTH TaKOTO 3aCTOCY BaHHS;

— 3HaTH OCOOJIMBOCTI peanizailii MAa0NOHy, CMOpiAHEHI MAabIOHH,
BiJIOMi BHIQ/IKK HOT0 3aCTOCYBaHHS B MPOTPaMHUX J0/IaTKAaX;

— BUIBHO BOJIOAITH CTPYKTYpOKO IAOJIOHYy, TMPH3HAYSHHSM HOro
KJ1aciB Ta BIAHOCMHAMM MiXK HUMH.

1.3.23a pomomororo Jpkepen 3i CHUCKY PEKOMEHJIOBaHWX IS
BUKOHAHHA JabopaTopHOi pPOOOTH, BHKOHATH TMPOTPaMHYy pealizallito
TBipHUX LIAOJIOHIB.

1.4 3micr 3BiTY
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1.4.1 Tema Ta MeTa pobOTH.

1.4.2 KopoTki TeopeTH4Hi BiJIOMOCTi.

1.4.3 Pe3ynbTatu poGoTH.

1.4.4 BUCHOBKH, 1110 BiJOOpaXKylOTh pe3yJibTaTH BUKOHAHHS poOOTH
Ta X KPUTUYHUI aHaJi3.

1.5 KontpoJjbHi 3anuTaHHs

1.5.1 Knacudikauis mabnonis npoektysanHs [13.

1.5.2 Ilpu3HaveHHs TBipHUX LIaOJIOHIB.

1.5.3 KopoTka xapakTepucTHKa KOXKHOTO TBipHOTO 11a0JIOHY .

1.5.4 Ha3eu, npu3HayeHHs Ta MOTHBAllis mabdioHy Prototype.

1.5.5 Crpykrypa mabnony Prototype Ta iioro yuacHUKH.

1.5.6 OcobnuBocti  peanizauii wmabnony Prototype. Pesynbrar
BHUKOPUCTAHHS 1A0JIOHY .

1.5.7 Ha3gu, npusHavyeHHs Ta MOTHBallis madiaoHy Singleton.

1.5.8 Ctpykrypa mabnony Singleton Ta #ioro y4acHUKH.

1.5.9 OcobnuBocti  peanizauii wabnoHy Singleton. Pesynprar
BHUKOPUCTAHHS 1A0JIOHY .

1.5.10 Ha3Bu, mnpu3HaueHHs Ta MoTuBalis wmabnony Factory
Method.

1.5.11 Crpykrypa mwabnony Factory Method Ta #ioro ydyacHukwu.

1.5.12 OcobnuBocti peanizaiii mabnony Factory Method. Pesynbrar
BHUKOPHUCTaHHSI LIA0JIOHY .

1.5.13 111aGnoHn, siki BUKOPUCTOBYIOThCS CyMmicHO 3 Prototype,
Singleton Ta Factory Method.

1.5.14 I'nuGoke Ta NOBEpPXHEBE KIOHYBaHHS.

1.5.15 Ha3Bu, mnpu3HaueHHs Ta MoTuBaUis 1wabnoHy Abstract
Factory.

1.5.16 CtpykTypa mabiony Abstract Factory Ta fioro y4acHukH.

1.5.17 OcobnuBocti  peanizauii wabnoHy Abstract Factory.
Pesynbrar BUKOpUCTaHHS 1IA0JIOHY.

1.5.18 Ha3Bu, npusHaueHHs Ta MOTHBallisg 11abioHy Builder.

1.5.19 Crpykrypa mwabsnony Builder Ta fioro yuacHukwu.

1.5.20 OcobnuBocti  peanizauii wabnony Builder. Pesynbrar
BHUKOPHUCTaHHSI LIA0JIOHY .

1.5.21 lllabnonu, sIKi BUKOPHCTOBYIOTbCS CyMicHO 3 Abstract
Factory Ta Builder.
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JABOPATOPHA POBOTA Ne 2
CTPYKTYPHI ITABJIOHU ITPOEKTYBAHH

2.1 Meta po6otn

BuBuuTH cTpyKTYpHi 11a0JOHM, OTpUMard 0a30Bi HABUYKH i3
3actocyBaHHsi 1ma0noHiB Apantep (Adapter), [lexopatop (Decorator),
3amicauk (Proxy), Komnonyeamenuk (Composite), Mict (Bridge),
Jlerkoparosuk (Flyweight), ®acan (Facade).

2.2 OcHoBHi TeopeTH4Hi BitoMocTi

2.2.1 lIa6Js10H npoekTyBanHsa Anantep (Adapter)

[pn3navenns. Anantye iHTepdeiic ogHoro kiacy B iHTepdeiic
IHIIOTO KJ1acy, O4iKyBaHOTO KIJIIEHTOM, TOOTO ajmanTep 3abe3neuye poOoTy
KJIaciB 3 HeCyMIiCHUMHU iHTepdeiicamu.

Takoxx BigoMuii Miag Ha3BOIO 0OropTKa (Wrapper).

3acrocyBanHsi. BUKOpHCTOBYETBCS KOJH:

— HeoOXIiZIHO BUKOPHCTATH ICHYIOYMH KJac, 10 Ha/Jae HeoOXiTHMM
(dyHKiioHaN, ane ioro iHTepdeiic He BianoBiaae NoTpeoi.

Apantep mnependadae CTBOPEHHS KJ1acy-OOOJOHKH 3 HEOOXiqHUM
iHTepdeticom.

B szanmexxHocTi Bin cxemMH poOOTH 3 aJanToOBaHUM 00’ €KTOM
PO3PI3HSIOTH JIBA THUIH a/IalITePiB:

— ajanrtep Kiacy — BUKOPHCTOBYE MHOXKMHHE HACIiTyBaHHS s
ajanTatii oJJHoro iHtepdeiicy 10 iHIIOrO;

— azanTep 00’€KTY — BUKOPUCTOBYE KOMIO3UILIO 00’ EKTIB.

Crpykrypa mabsioHa HaBeieHa Ha puc. 2.1.

Yuyacaukamu 1madJony €:

Target — 1iIbOBHIA:

o BU3Hauae iHTepdeiic, 1110 3aJIeKUTh BiJl MPeAMETHOT 00JIacTi, i
kUM Kopuctyetses Client,

Client — kJieHT:

O BCTYMae y B3a€MHHM 3 OO0 €KTaMH, IO 3aJ0BOJIbHSIOThH
intepdeiicy Target;

Adaptee — ananToBaHui:

o BU3Hauae icHyro4Hi iHTepdeiic, skt HEOOXiTHO alanTyBaTH;

— Adapter — aganrep:
o ananrtye intepdeiic Adaptee no intepdeiicy Target.
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Client target Target
+Request()
Adapter adaptee Adaptes
+Request(} | +SpecificRaquest()
|
1
i
adaptes SpecificRequest()
a)
Client Target Adaptee
Hequest(} SpecificRequest()
| | {implementation]
Adapter
Request{] ©-fF--------1 SpecificRequest()
6)

a) ajanTep 00’ekTy, 0) aganTep Kiacy
Pucynok 2.1 — Ctpykrypa mabiony Adapter

Knac Adapter npuBonuts inTepdeiic knacy Adaptee y BiNOBIIHICTD
3 iHTepdericom knacy Target, wo no3onse ob'ektoBi  Client
BUKOPUCTOBYBaTH 00'€eKT Adaptee Tak, HEMOB BiH € €K3EMILISIPOM KJlacy
Target.

Binnocunn. KiieHTH BH3MBaIOThH omepailii €K3eMIUIIpy anantepy
Adapter. B cBolo uepry ajantep BH3MBA€E orepallii aJantoBaHOTO 00’ €KTY
abo knacy Adaptee, IKWii 1 BAKOHY€ 3aIUT.

PesynbraTu. [1labnon AnanTtep 03BOJIsIE BKIIFOUATH BXKE ICHYIOYI
00'eKTH B HOBi O0'€KTHI CTPYKTYpH, HE3aJI€KHO BiJ BiAMIHHOCTEH B IXHIiX
iHTepdeiicax.
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2.2.2 llla6s0n npoexktryBanus Jdexopatop (Decorator)

Mpusnavenns. [loknactu nonmaTkori 000B's3kM  (Tpo30pi IS
KJIIEHTIB) Ha OKpeMmuii O0'€KT, a He Ha Kjac B LinoMmy. BupimeHHs wiei
3a7adi IOCATAEThCS LUIIXOM JHUHAMIUYHOTO [0JaBaHHS OO'€KTy HOBHX
OOOB'SI3KIB  HE BJAlOUUCh TPU 1BOMY JIO TOPOJKEHHS MiJK/IaciB
(HacnizyBaHHS).

Takox BiJOMUii Miji HA3BOIO OOrOpTKA (Wrapper).

3acrocyBaHHs. BukopucToByeThCS KOMU:

—  HeoOXiAHO AUHAMIYHO J0AATH 00’ €KTaM J0JaTKOBI OOOB’ I3KH;

— HeoOXigHO peallizyBaTh OOOB’SI3KM, 11O MOXYTb OYTH 3HATI 3
00’€eKTY;

—  PO3LIMPEHHS LUIIXOM MOPOUKEHHS MiAKIACiB 3 SKUXOCh MPUYUH
He3py4YHO a00 HEMOIKITUBO.

CrpykTypa mabnoHa HaBe/ieHa Ha puc. 2.2.

Component
+Operation()
| I corhponent
ConcreteComponent Decorator 5
[*Operation() +Operation() - + — — component, Operation()
ConcreteDecoratorA ConcreteDecoratorB
l-addedState
+Operation(} +Operation() '
+AddedBehavior() |
1

i

base.Operation();
AddedBehavior();

PucyHok 2.2 — Ctpykrypa mabnony Decorator

YuacHukamu ma0JoHy e:
— Component — KOMIIOHEHT:
o BuU3Hauae iHTepdelic mis 00’€KkTiB, Ha sKi MOXYThb OyTH



18

IAHAMIYHO MOKJIaAeH] JOIaTKOBI 000B’ I3KH;

— ConcreteComponent — KOHKpPETHHIH KOMIIOHEHT:

o BH3Hauae OO0’€KT, Ha AKMH NOKIAJAalOTbCAd JOJATKOBI
000B’ SI3KH;

— Decorator — nexopatop:

o 30epirac mocunaHHs Ha 00’exkt Component Ta BHU3Ha4ae
inTepdetic, mo Bignosinae inrepdeiicy Component,

— ConcreteDecorator — KOHKpeTHHH 1eKOPaTOP:

o TOKJIaJa€e A0AaTKOBI 00OB’I3KH HA KOMIIOHEHT.

Binnocunn. Decorator nepeanpecye 3anut o0'ekty Component.

PesynbraTH. 3actocyBaHHS JAekiibkoX Decorator 10 OIHOTO
Component  103BOJIIE  JOBUIBHAUM  YMHOM  TOEIHYBAaTH  OOOB'A3KH,
HaNPUKJIa/, OJTHY BJIACTUBICTh MOXKHA JIO/IATH JIBiui.

OyHKUIOHAIBHICTD, L0 JOJAETHCS, PEali3yeTbCs B HEBEJIIMKUX
o0'ekrax. [lepeBara mnonsrae B MOJMJIMBOCTI JWHAMIUHO JO/ABaTH IO
(dyHKUioOHanbHICTL 10 abo micass OCHOBHOI (YHKLIOHAIBHOCTI 00'ekTa
ConcreteComponent. OaHaKk JaHLIOXKOK CTBOPIOBAHUX OO'€KTIB 3aBXKAU
MOBHHEH 3aKiHvdyBaTHcs 00'ektoM kiacy ConcreteComponent.

Jlo3Bosisie  Oifibllly THYYKICTh, HDDK Y CTAaTHUYHOTO HACIIyBaHHS:
MOYKHA /10/1aBaTH i BUJAIATH OOOB'SA3KM MiJ 4ac BUKOHAHHS MPOrpamH B
TOM 4Yac sK MpW BUKOPUCTaHHI HaciilyBaHHs Tpeba Oyjo O cTBOprOBaTH
HOBHUH KJlac Ui KOXKHOTO JO/aTKOBOrO 00OB's3Ky. JlaHuii 1mabnoH
JIO3BOJISIE YHUKHYTH MEPEBaHTAKEHUX METOJaMHU KJIaciB Ha BEPXHIX PiBHAX
iepapxii — HOBi O0OOB'SI3KM MOYKHA JJOJIaBaTH 1O Mipi HEOOXiTHOCTI.

Decorator 1 #ioro Component He € iNEHTHUYHHUMH, i, KpIM TOrO,
BUXOJIUTh, [0 CUCTEMA CKJIQJAEThCS 3 BEJIMKOI KIJIBKOCTI APIOHUX 00'EKTIB,
SKi CXOXi OJMH Ha OJHOTO 1 pO3PI3HIIOTHCS TIIBKH CIOCOOOM
B3a€EMO3B'A3KY, a HE KJIacOM i He 3HAUEHHSMHU CBOIX BHYTPILUHIX 3MiHHHX.
Taka cuctema ckjiajiHa B BUBYCHHI Ta HAJIArO/PKEHHI.

2.2.3 ll1a6s101 npoexkTyBaHHsa 3amicHuk (Proxy)

MpusHavenns. Hagatu 00’€kT, 110 KOHTPOJIIOE JOCTYI JIO iHIIIOTO
00°eKTy, MepexOIUTioYM BCi BUKIMKU (BUKOHYE (YHKLIIO KOHTEHHEpY).
To6To HEOOXiTHO CTBOPUTH CYPOTaT rPOMI3IKOTO 00'€KTY.

Takox BiJOMUii Mijl HA3BOIO cyporar (surrogate).

3acrocyBanHsi. BUKOpPUCTOBYETBbCS KOJIM HEOOXIAHO YTpaBIATH
JIOCTYTIOM J10 00'€KTa JJIsl TAKKX LIiJIeH:

— CTBOpIOBaTH rpomizaki o6'exktu "Ha Bumory" (Virtual Proxy);



19

— keuryBatu Aadi (SmartLink Proxy);

— JMHaMivyHO oOMexyBaTH nocty (Security Proxy):

— 3a0e3neuyBaTM AOCTYn 10 o00'€ekTa B IHLIOMY aJpecHOMY
npocropi (Remote Proxy).

CtpykTypa mabnoHa HaBe/ieHa Ha puc. 2.3.

Cliant Subject

+Request()

AR

RealSubject Proxy

realSubject

+Request() +Raquest()

I——

realSubject. Requesi()

Pucynok 2.3 — Ctpykrypa mabnony Proxy

Yuacaukamu 11a0JoHy e:
— Proxy — 3aMicHUK:

o 30epirae MoCUJIaHHs, SIKE JO3BOJISIE 3aCTYIHUKOBI 3BEPHYTHCS
Jno peanbHoro cyO'ekty. OO’ekt kmacy Proxy Moxe
3BepTaThcs 110 00’ekTy kiacy Subject, skumo inTepdeticu
knaciB RealSubject Ta Subject onHaKoOBI;

o Hanae iHtepdelic, ineHTHUYHUH iHTepdeiicy Subject, Tak 1O
3aMICHMK 3aBXAM MOxe OyTH TMiACTaBICHUH 3aMiCTb
peasibHOro cy0’eKTy;

O KOHTpPOJIOE JIOCTYN JI0 peajlbHOro Cy0’ekTy 1 Moxke
BI/IMOBIZaTH 32 IOro CTBOPEHHS Ta BUIAJICHHS;

o iHII O0ORB’SI3KHM 3aJIe)KaTh Bijl BUY 3aMiCHUKA;

— Subject — cy6’exT:

o BUW3Hauae 3aranbHuil ans RealSubject i Proxy intepdeiic, Tak,
o Proxy moxe OyTH BHKOPUCTaHHUH CKpi3b, /1€ OYiKy€ThCS
RealSubject;

— RealSubject — peasibHuii cy0’ekT:
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O BH3Ha4Yae  peajbHUH  O0’€KT, 10  MPEACTABISETHCS
3aMiCHUKOM.

Bignocunn. [lpu  HeoOXigHOCTI  3amUTH  MOXYTb  OyTH
nepeaapecoBani Proxy 1o RealSubject. Jlerani 3anexarb BiJ BHIY
3aMiCHUKa:

— BiamaseHuli 3aMiCHUK BiAMORBiAa€e 3a KOMyBaHHs 3aMuTy Ta HOTo
apryMeHTiB Ta BiJMpaBJieHHs 3aKOJOBaHOTO 3aMuTa peaibHOMY cy0’eKTy B
HIIOMY aJipeCHOMY MPOCTOPI;

— BIpTyaJIbHUI 3aMiCHUK MOXKE KelllyBaTH J0AAaTKOBY iH(opmallito
PO peajibHUii Cy0’eKT, 00 BiJFIOKUTH HOTO CTBOPEHHS;

— 3axMINAaloulii 3aMiCHUK MepeBipse, YU Mae 00’€KT, 110 pOoOUTH
3aruT, HeoOXi/IHI Mpaga.

3a3HauuMo, O ajantep — 3a0esrnedye BiAMIHHUN iHTepdelic m0
00’€eKTy, NpOKci — Toi caMuii iHTepdelic, a [eKopaTop — pO3LIMPEHUIA.

2.2.4 lla6s10H npoexktyBanHsa KomnonysanbHuk (Composite)

Hpunzuavenns. OG’eaHye 00'€eKTHM B i€papxiuHy JepeBOBHJIHY
CTPYKTYpY, 1 A03Bosisie yHipikoBaHe 3BEpTaHHS AJsl KOXKHOTO eJleMeHTa
nepea. Jlo3Bosise kopucTyBauam OyayBaTH CKJIaHI CTPYKTYpH 3
MPOCTILIMX KOMIOHEHTIB. [IpoeKTyBaJIbHUK MOXe 3rpyrnyBaTH JpiOHi
KOMIMOHEHTH 71 pOpMyBaHHS OIbIIMX, 5IKi, B CBOIO UEpPry, MOXYTb CTaTH
OCHOBOIO JIJISl CTBOPEHHS 111€ OLIBIINX.

3acrocyBaHHs. BUkopucToByeThCS KOMU:

— HeoOXIZIHO MPEJICTABUTH i€papXito 00’ €KTIB BUY YacTHHA-1IIJIE;

— HeoOXigHO OO KIEHTH OJHOMAHITHO TPAKTYBaJM CKJIaJeHi Ta
IHIUBITYyaNIbHI 00’ €KTH.

CtpykTypa mabnoHa HaBe/ieHa Ha puc. 2.4.

Yuacaukamu 11a0JoHy e:

— Component — KOMIIOHEHT:

o orosoliye iHTepdeic i 00'€KTIB, 1110 KOMIOHYOThCS,

O Haja€ BIAMOBIAHY peayizalilo omepauid 3a 3aMOBUYYBaHHSIM,
3araJibHy JUTsl BCiX KJIaciB;

O Orojiollye €luHUN iHTepdelc s AOCTyNy A0 HAIAJKIB Ta
YIpaBJIiHHS HUMM,

o BU3Hauae iHTepdeiic a1 AOCTymy A0 OaTbka KOMIOHEHTa B
PEKYPCUBHIl CTPYKTYpi 1 MpU HEOOXiTHOCTI peaiizye #oro
(MOKJIMBICTh HEOOOB'SI3KOBA);

— Leaf — nucr.
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o0'ekt Toro x Tumy 1o i Composite, ane 6e3 peanizatlii
KOHTEHHEepHUX (YHKILii;

MPEeJICTABJISE JIMCTOBI BY3JIM KOMITO3UILiT | HE Mae HAlIA/IKiB;
BH3HAYAE MOBEIHKY NMPUMITHUBHUX 00'€KTIB B KOMIO3HIIIT;
BXOJIUTH JIO CKJIaJly KOHTEHHEPHUX 00'€KTIB;

— Composite — ckyiaeHuii 00'€KT.

O BU3HAaya€ TNOBEAIHKY KOHTEHHEpHUX OO'€KTiB, y SKHX €
HAIA/IKK;
o 30epirae iepapxit0 KOMIMOHEHTIB-HAIA/IKIB;
O peajizye TMOB'sI3aHi 3 YMpaBJliHHS HalaJKaMu (KOHTEHHepHi)
onepallii B iHTepdetici knacy Component.
Client Component *
L+ Operation()

+Add(in Component)
+Remove(in Component)
+GetChild(in index : int)

=

Leaf

+Operation(}

Composite children

+Operation()

+Add(in Component) :

+Remaove(in Companent) |

+GetChild(in index »int) |
|
1

foreach child in children
child. Operation()

Pucyhok 2.4 — Ctpykrypa mabnony Composite

Bignocunn. Kntouem 10 1m1abaoHy KOMMNOHYBaJIbHUK € aOCTPaKTHUIA
KJIac, SIKWM € OJIHOYACHO i MPUMITHBOM, i KoHTeiHepoMm (Component). Y
HBOMY OT'OJIOLIEHI METO/H, crieliuivHi JJIs1 KOXKHOTO BUY 00'€kTa (Taki siK
Operation) 1 3arajbHi 1Js BCIX CKJIaJIOBUX O0'€KTIB, HAMPUKIIAJ onepaii
Ui JOCTyMy 1 ympaBiiHHA Hamaakamu. llinknacu Leaf Bu3HaudaroTh
MPUMITHBHI 00'€KTH, 5IKi HE € KOHTeliHepamu. Y HUX omnepauis Operation
peaiizoBaHa BiAmoBiaHO 1o 1X cnenudiuaux notped. Ockinbku Yy
MPUMITUBHUX O0'€KTIB HEMae HaLIaJKiB, TO JKOAEH 3 LMX MiJKIaciB He
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peaiizye omepallii, Mop's3aHi 3 ynpaeliHHS Hamaakamu (4Add, Remove,
GetChild). Knac Composite cknagaeTbesl 3 iHIIUX MPUMITHUBHILIUX 00'€KTIB
Component. PeanizoBana B HboMy omnepauis Operation BUKIMKae
OJTHOWMEHHY (YHKIIO BiITBOPEHHS IS KOXKHOTO HallaJIka, a omneparii
Ui poOOTH 3 HalllaJkaMu Bke He MopoxkHi. Ockijbku iHTepdeiic knacy
Composite Binnosigae intepdeiicy Component, T0 10 ckiagy o0'ekTta
Composite MOXKYTb BXOJIUTH i IHIIII TaKi % 00'€KTH.

2.2.5 la6.100 npoextyBanus Mict (Bridge)

Mpunzuavenns. Binokpemutru abctpakuito Bia ii peanizaiii Takum
YUHOM, 1100 Mepiie Ta APyre MOxKHa OyJIO 3MiHIOBATH HE3aJICXKHO OJIHE BiJ
onHoro. Skumo ans fAeskoi aOcTpakuii MOXJIMBO Kijibka peastizaiid,
3a3BUYail  3aCTOCOBYIOTb CMajAKyBaHHS. AOCTpakTHMH KJlac BU3Ha4ae
iHTepdelic abcTpakuii, a Horo KOHKpPeTHi MiAKIacH MO-Pi3HOMY peasli3yloTh
Horo. Asie TakuMi MiJXiJ HE 3aBXKIW € AOCTATHBO THYy4YKUM. CriaaKyBaHHs
JKOPCTKO TpWB'A3ye peanizallifo a0 aOCTpakuii, 0 MepelIKoKaE
HesasiexkHid Moaudikallii, po3UIMPEHHIO Ta MOBTOPHOMY BHKOPHUCTaHHIO
a0crpakiiii Ta 11 peasizaii.

3acrocyBanHsi. BUKOpHCTOBYETBCS KOJH:

— Tpeba 3anobirTd MocTikHii npuB'sI3Li adcTpakiii a0 peartizaiii
(Hampukian, KoM peaizailildc HEOOXiqHO oOpaTHh TMiJg Yac BUKOHAHHS
Mporpamm);

— sk abcTpakilii, Tak i peajizalii MTOBUHHI PO3UIMPIOBATUCH HOBUMHU
nifgknacamMu (y UpoMy pasi mabisoH MicT no3Bosisse KOMOIHYyBaTH pi3Hi
abcTpakilii Ta peajtizallii Ta 3MiHIOBaTH 1X HE3aJIe)KHO OJTHE BiJl OJTHOTO);

— 3MiHM Yy pealizalii He TOBWHHI BIUIMBATH Ha KIEHTIB, TOOTO
KJTIEHTCHKMH KOJ HE MOBUHEH MEePeKOMITITIOBATHCE;

— Tpeba MOBHICTIO CXOBAaTH Bijl KJIIEHTIB pealtizalito abcTpakLii;

— Tpeba pO3MOAUIMTH OJHY peaji3alilo MOMIDXK KiIbKOX 00'€KTiB
(MO>KJIMBO 3aCTOCOBYIOUM MiPaXyHOK TMOCHIIaHb), | IPH LIbOMY TPUXOBATH
1 BiJl KITIEHTY.

CtpykTypa mabioHa HaBeaeHa Ha puc. 2.5.

Yuyacaukamu 1madJony €:

— Abstraction — aGcTpakitis:

o BU3Hauae iHTepdeiic abcTpakilii;
o 30epirae nocunanHs Ha 00'ekT Tumny Implementor;

— RefinedAbstraction — yrouneHa aGcTpakiis:

o posmuptoe inTepdetic, o3HaueHuid adbcrpakiliero Abstraction;
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— Implementor — peanizaTtop:
o BU3Hauae iHTepdeiic s KiaciB peasizailii;
— Concretelmplementor — KOHKpeTHHH peaizaTop:
O MICTUTh  KOHKpPETHY  peaiizaiito  iHTepdeiicy  kmacy

Implementor.
Client
Abstraction | implamentor Implementor
+Operation() | +Operationimp()

= T T

implementar Operationimp()

RefinedAbstraction ConcretelmplementorA| ConcretelmplementorB

+Operationimp() +Operationlmp()

Pucynok 2.5 — Ctpykrypa mabsiony Bridge

InTepdelic knaciB peanizauii He 3000B'A3aHMN TOYHO BiAMOBiAATH
iHtepdeticy knacy Abstraction. HacnipaBni obuapa iHTepdeiich MOXKyTh
OyTH 30BCiM pisHUMH. 3a3Buuaii, iHTepdelic knacy Implementor Hanae
TiJIbKY NPUMITHUBHI onepauii, a knac Abstraction Bu3Hauye onepauii OisbL
BHUCOKOTO PiBHS, 1110 0a3yIOThCs HA LIUX MPUMITHBAX

Bignocunn. OO'ext Abstraction mictuth 'y cobi Implementor i
niepeHarnpasJisie HOMy 3aliTH KIIi€HTA.

PesyabraTtu. BimokpemneHns peanizamii Bin iHTepdelicy nae
MOJMUIMBICTbh KOHGIrypauii i yac BUkoHaHHs Implementor ta Abstraction.
Kpim Toro, ciij 3a3HaunTH, 0 PO3NOALT KiaciB Abstraction i Implementor
yCyBae 3alleXHOCTI BiJ peaji3allii, 110 BCTAHOBJIIOIOThCS Ha eTarli
KOMMINALIT: 100 3MiHUTH knac [mplementor 30BciM He OOOB'SI3KOBO
MepEeKOMITIIIOBATH Kilac Abstraction.
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2.2.6 IlIa6s10H npoexktyBanHs JlerkoBarosuk (Flyweight)

Mpusnayenns. BukopuctoByeTbest 1isi e()eKTUBHOI MIATPUMKH (B
MepIIy Yepry AJis 3MEHIIEHHS 3aTpaT MaM'saTi) BeJUKOT KiJIbKOCTI APiOHUX
ob'extiB. Illabnon JlerkoaroBuk (abo MpHCTOCYBaHEelb) BHUKOPHUCTOBYE
3aranbHOAOCTYNHUN Jierkuid o0'ekt (flyweight), skuii ogHOYacHO MoOXke
BHUKOPUCTOBYBATHCS Y BENMKiH KibKOCTI KOHTEKCTiB. CTaH Lporo o0'ekra
MOJINIAETbCS HA BHYTPIIIHIN, 110 MIiCTUTh iHPOPMALIIID, HE3aleKHY Bij
KOHTEKCTY, 1 3OBHIIIHIM, SKUW 3aleKUTh abo 3MIHIOETBCS pPa3oM 3
KOHTEKCTOM JierkoBaroeuka. OO0'eKTH KJIIEHTIB BiJIMOBIIAIOTh 32 Mepeaady
30BHILIHBOTO CTaHy JIETKOBaroBUKa, KOJIM HOMY Lie HeOOXiTHO.

3acrocyBaHHs. BukopucToByeThCS KOMU:

— B IpOrpami BAKOPUCTOBYETHCS BEJIMKA KUTLKICTb 00'€KTIB;
BUTpaTH Ha 30epekKeHHs BUCOKi Uepe3 BeJTUKY KiJIbKiCTb 00'€KTiB;
OUTBINICTD CTaHIB 00'EKTIB MOXKHA 3pOOUTH 30BHILIIHIMU;

— BeJIMKA KUIbKICTh Ipyn 00'€KTiB MOXKe OyTH 3aMiHEHa BiJIHOCHO
MaJlol0 KiJIbKICTIO 3arajibHOOCTYMHHUX O0'€KTIiB, OHOKPATHO BWAAIWBIIN
30BHIIIHINA CTaH;

— MporpamMa He 3aJIe)KHUTh BiJl iZIGHTUYHOCTI 00'€KTIB.

OcCKiJIbkH  00'€KTH-JISTKOBarOBUKH MOXYTh BHKOPHUCTOBYBATHCS
KOJICKTUBHO, TO TECTH Ha iJEHTUYHICTh OyayTh TMOBEpPTATH 3HAUCHHS
"ictina" ("true") IS KOHLIENTYAJILHO Pi3HUX O0'€KTIB.

CrpykTypa mabioHa HaBeaeHa Ha puc. 2.6.

Yuacaukamu 11a0JoHy e:

— Flyweight — npucrocyBanerip:

o orooinye iHTepdeiic, 32 T0MOMOro SKOro MPUCTOCYBaHIl
MOXYTb OTPUMAaTH 30BHIiLIHIA cTaH a00 SKOCh BIUIMBATH Ha
HBOTO;

— ConcreteFlyweight — koHKpeTHUIT MpUCTOCYBaHEllb:

o peanisye intepdetic knacy Flyweight i nonae 3a HeOOXiqHOCTI
BHYTPpILLHIH cTaH;

o ob'ekr knacy ConcreteFlyweight posainserbes. Bynb-sikuii
CTaH, 1110 30epiraeThcsi y HbOMy, Ma€ OyTH BHYTPIllIHIM, TOOTO
HE3aJIe)KHUM BiJl KOHTEKCTY;

— UnsharedConcreteFlyweight — Hepo3ninibHUIT KOHKpETHHIA
MPUCTOCYBaHELlb:

o He Bci migknacu Flyweight 000B'I3KOBO PO3AUISIOTHCS;

— FlyweightFactory — ¢abpuka nprcrocyBaHLiB:
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o crtBoproe o0'ektn — Flyweight (abo Hajae MpUMIpPHHUK, LIO BXKe
ICHY€E) Ta Kepy€e HUMH.
o 3abe3nevye HeOOXiAHE PO3AiTEeHHS MPUCTOCYBAHLIIB;
— Client — xyieHT:
o 30epirae nmocuiaHHs Ha OAHOTO abo KibkoX Flyweight;
o obuucioe abo 30epirae 30BHilIHIN cTaH Flyweight.

FlyweightFactory flyweights Flyweight
K>
+GetFlyweight(in key} +Operation(in extrinsicSiate)
S
if fiyweights[key] exisis
return existing flyweight
else
create new flyweight
add to pool of fiyweights
return new flyweight
Client UnsharedConcreteFlyweight ConcreteFlyweight
-intrinsicState -allState
+Operation(in extrinsicStata) +Operation{in extrinsicState)

| ) /

PucyHok 2.6 — Ctpykrypa wabnony Flyweight

Bignocunn. CtaH, HEOOXiqHHI MPUCTOCYBAHIIO JUIi HOPMAIbHOT
POOOTH MOYKHA OXapaKTepU3yBaTH K BHYTPIllIHIK a00 30BHIIIHIHA.

BuyTpiwHiii cran 36epiractecst B 00'ekti ConcreteFlyweight, B Toii
yac sIK 30BHilUHiM cTaH 30epiraeTbest abo obuucntoeTses B Client. Client
nepenae ioro Flyweight npu BUKiMKy onepariiid.

KiienT  He  MOBWMHHI  CTBOPIOBATH  €K3EMIUISIPU  KJIacy
ConcreteFlyweight HanpsiMy, a MOXKyTb OTpUMAaTH iX TilIbKU BiA 00’€KTY
FlyweightFactory. 1le no3Bonsie rapaHTyBaTH KOPEKTHE PO3/IIICHHS.

PesynbTaTu. [IpricTocyBaHIli MOJEIOIOTh CYTHOCTI, KIIBKICTh SKHX
3aHaJTO BEJIMKA JUIs MOJAHHS 00'€KTaMH.

Kpim Toro, BHacnigok 3MEHILUEHHs 3arajbHOrO YMC/a eK3eMIUISpiB i
BUHECEHHSI CTaHy €KOHOMMTBCS TIaM'SITb.

labnon Flyweight nonoBHioe mabnon Factory Takum 4MHOM, 11O
Factory mpu 3BepHeHHi 4O Hei KJI€HTY Ui CTBOPEHHS HOBOTO 00’€KTY
IyKae BKe CTBOPEHHUH 00’ €KT 3 TAaKMMH MapamMeTpamHu, 110 NMoTpedyoThes,
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Ta ToBepTae Horo kiieHTy. Skio Takoro o6’ekTy Hemae, To (abpuka
CTBOPUTb HOBUH.

2.2.7 Illa6s10H npoexktyBanusa Pacan (Facade)

MpusHavennsi. OOGC'emHaHHS TpynW  MiACUCTeM Mg OAMH
yHidikoBaHUI iHTepdeiic, HanalUl AOCTYN JO HHUX 4epe3 OAHY TOUKY
Bxoay. Lle mo3eonsie cnpoctuT poboTy 3 miacucremamu. Kpim toro e
mabjoH /103BoJise 3abe3neunTH YHidikoBaHWI iHTepdeiic 3 Habopom
po3pi3HeHUX peantizaliii abo iHTepdeiiciB, HaNpHUKIaA, 3 MiJCUCTEMOIO,
SKIIO HebaKaHWM € BHCOKE 3B'SI3yBaHHS 3 i€l MiJcUCTeMOO abo
peaJtizallis MiJCUCTEMH MOXE 3MIHUTHUCS.

3acrocyBanHnsi. BukopuctoByeTbes m00:

— CMPOCTUTH IOCTYM [0 CKJIAJHOT CUCTEMH;

— CTBOPHTH PiBHi IOCTYITy JI0 CHCTEMH;

— JI0JAaTH CTIMKICTb 40 3MiH MiACUCTEM;

— B3MEHIIWTH KIUIBKICTh CWJIBHHUX 3B'S3KIB MDK KJIIEHTOM Ta
MiICUCTEMOLO, aJle 3ATUIIUTH JAOCTYT IO TOBHOT ()YHKIIIOHATBHOCTI.

CrpykTypa wabnoHa HaBeieHa Ha puc. 2.7.

Facade

&
%
]

Pucynok 2.7 — Ctpykrypa mabnony Facade

B upoMy maGiioHi BH3HAYaEThCs OJHA TOYKA B3aEMOMIT 3
niacucremMamu — hacagHuid 00'e€KT.

Yuyacaukamu 1madJony €:

— Facade — dacan:
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O Mae BIIOMOCTI, SIKHM KJlacaM MiJICHCTEMH aJipecyBaTh 3alluT;

O Jenerye 3aluTH KIIEHTIB BIAMOBIIHUM 00’€KTaM BCepeauHi
MiACUCTEMH;

- Kaacu nigcucremu:

o pealizytoTh (YHKIIOHATBHICTh MiJICUCTEMHU;

O BHUKOHYIOTH poOOTY, 110 Aopy4eHo 00’ektoM Facade;

O HIYOrO He 3HaTh Mpo IiCHyBaHHs acary, TOOTO He
30epiraroTh MOCHIaHb Ha HHOTO.

Qacan:

— CTBOPIOE HOBiI METOAM, KOTpi OO0'€qHYIOTh BUKJIMKH OO'€KTiB
cvctemMH 1\abo J10JIat0Th CBOO JIOTIKY;

— MPUXOBYE MiJICUCTEMH;

— 3MEHIIY€E KiJbKiCTh MapaMmeTpiB METOAIB, LUISIXOM MOMEepeaHbOT
Mi/ICTAHOBKH BU3HAUCHUX 3HAYCHb.

Peanizallisi iHIIMX KOMIMOHEHTIB MiJICHCTEMH 3aKpUTa 1 HE JOCTYIHA
JUIs 30BHIIIHIX KoMmMoHeHTiB. MDacamHuii 00'ekT 3a0e3neuye peaizailiro
wabnony "Crilikuii 10 3MiH" 3 TOUKM 30pY 3aXMCTY BiA 3MiH Yy peaizauii
MiJICHCTEMH.

Bignocunn. KiieHTH CHiNKYIOTbCS 3 MiJACUCTEMON, HAJIACHIIAIOUYH
3anuty ¢acany. Bin mepeanpecye ix BinmoBimHMM 00’€KTaM BcepenuHi
nificucteMd. X0o4 OCHOBHY pOOOTY BUKOHYIOTHCSI O0’€KTH MiJICHCTEMH,
(acany, MOXIMBO, JOBElETbCS TMEPETBOPUTH CBil  iHTepdelic Ha
iHTepdelicu miacucTeMu.

PesyabraTu. Illabnon ¢acan i30/10€ KJTIEHTIB BiJl KOMIIOHEHTIB
MiICHCTEMH, 3MEHUIYIOYH THM CAMHUM YHCIIO 00 €KTIB, 3 SKUMH KJIi€HTaM
HEOOXiJJHO MaTH CIpaBy, Ta CIPOLILY€E poOOTY 3 MiACUCTEMOIO.

®Dacaj TakoK 103BOJISIE MOCAA0UTH 3B’ SI3aHICTh MIXK MiICUCTEMOIO Ta
ii kmientamu. Ilpu upomy acan He 3aBakae JJoJaTKaM HanpsMy
3BEpPTATHUCS JI0 KJACiB MiICUCTEMH, SIKIIO 11e HEOOXiTHO.

2.3 3aBaanHs Ha J1aGopaTopHY podOTY

2.3.1 BUBYMTH CTPYKTYpPHI 1IAOJOHH MPOSKTYBAHHS, IXHIO 3arajibHy
XapaKTepUCTHKY Ta MpHU3HaueHHs. [l KOJKHOTO 3 X MabJIoHiB:

— BHUBYMTH TpU3HA4YeHHs IIAa0JOHY, aJbTEPHATHBHI  Ha3BH,
NpU3HAYEHHS, BHUMAJAKA KOJMM HOro 3acTOCYBaHHS € JOLUIbHUM Ta
pe3yJIbTaTH TAKOTO 3aCTOCYBaHHS;

— 3HaTH OcoOJIMBOCTI peanizauii WalNoHy, CMOpiAHEHi mabioHH,
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BiZIOMi BUIA/IKH HOT0 3aCTOCYBaHHS B MPOTPaMHUX J0/1aTKaX;

— BIJILHO BOJIOJIITH CTPYKTYpOIO IMIA0JOHY, MPU3HAYEHHSM HOTO
KJ1aciB Ta BiTHOCMHAMH MiXX HUMH.

2.3.23a nmomoMoror pKepen 31 CINHUCKY PEKOMEHIOBAHWX IS
BUKOHaHHS J1a0opaTopHOi poOOTH, BHUKOHATH MpPOTrpaMHy peaizallito
CTPYKTYpPHUX LIAOJIOHIB.

2.4 3micT 3BiTY

2.4.1 Tema Ta MeTa poOOTH.

2.4.2 KopoTki TeopeTH4Hi BiJOMOCTI.

2.4.3 Pe3ynbTatil poOOTH.

2.4.4 BUCHOBKH, 1110 BiJOOpaXKylOTh pe3yJibTaTH BUKOHAHHS PoOOTH
Ta X KPUTUUHUI aHai3.

2.5 KoHTpOJIbHI 3anUTAHHSA

2.5.1 Ilpu3HayeHHs CTPYKTYPHUX LHA0NOHIB poekTyBaHHs [13.

2.5.2 KopoTka xapaKTepuCTHKa KOKHOTO CTPYKTYPHOTO HIa0JIOHY.

2.5.3 Ha3eu, npu3HavyeHHs Ta MOTHBallis madbnony Composite.

2.5.4 Ctpykrypa madnony Composite Ta Horo y4acHUKH.

2.5.5 OcobnuBocti peanizauii mwabnony Composite. Pesynbrar
BHUKOPUCTAHHS 1A0JIOHY .

2.5.6 Ha3eu, npusHavyeHHs Ta MoTHBallis madbaony Decorator.

2.5.7 Ctpykrtypa mabnony Decorator Ta HOro y4acHUKH.

2.5.8 OcobnuBocti  peanizanii  wabnony Decorator. Pesynbrar
BHUKOPUCTAHHS 1A0JIOHY .

2.5.9 HazBu, npu3HadeHHs Ta MOTHBais wabaoHy Proxy.

2.5.10 Ctpykrypa mabjoHy Proxy Ta oro y4acHUKH.

2.5.11 OcobnuBocti  peanizawii  mabmoHny Proxy. Pesynbrar
BHUKOPUCTAHHS 1A0JIOHY .

2.5.12 Buau wabnony Proxy.

2.5.13 1llabnoHu, sKi BUKOPUCTOBYIOThCS cymicHO 3 Composite,
Decorator Ta Proxy.

2.5.14 Bigminnicte  Decorator Ta Proxy B cneuudikaii
KOHCTPYKTOpa.

2.5.15 Hazeu, npusHaueHHs Ta MoTHBallis mwabnony Flyweight.

2.5.16 Ctpykrypa mabnony Flyweight Ta iioro yyacHuKH.

2.5.17 OcobauBocti peanizauii wabnony Flyweight. Pesynbrar
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BUKOPHUCTaHHS 11a0JIOHY .

2.5.18 Ha3ewu, npusHaueHHs Ta MOTHBallis mabyiiony Adapter.

2.5.19 Crpyxkrypa mabnony Adapter Ta HOro y4acHUKH.

2.5.20 OcobnuBocti  peanizanii  mabnony Adapter. Pesynbrar
BHUKOPUCTAHHS 11A0JIOHY .

2.5.21 Ha3eu, npusHaueHHs Ta MOTHBAllis 1abnoHy Bridge.

2.5.22 Crpyxkrypa mabnoHy Bridge Ta iioro yuacHUKH.

2.5.23 OcobnuBocti  peanizauii  mabmony Bridge. Pesynbrar
BHUKOPUCTAHHS 1A0JIOHY .

2.5.24 Ha3eu, npu3HaueHHs Ta MOTHUBaLis wabnoHy Facade.

2.5.25 Crpykrypa mabnony Facade Ta iioro yuacHuk#.

2.5.26 Ocobnupocti  peanizauii  mabnony Facade. Pesynbrar
BHUKOPHUCTaHHSI LIA0JIOHY .

2.5.27 Bigminnicts Adapter, Decorator ta Proxy B cneuudikauii
KOHCTPYKTOpA.

2.5.28 Buau apantepiB. J[BocTopoHHil Ta nuHamivynumii (pluggable)
ajianTepu.

2.5.29 lllabnonu, sIKi BUKOPHCTOBYIOThcs cyMicHO 3 Flyweight,
Adapter, Bridge, Facade.
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JABOPATOPHA POBOTA Ne 3
INABJIOHHU NOBEJAIHKHU. YACTHHA 1

3.1 Meta po6otn

BuBuMTH 1a0NOHW MOBENIHKKM Ta OTpUMaTh 0a30Bi HABUYKH i3
3actocyBaHHsi 1ia0noHiB Itepatop (Iterator), Ilocepemnuk (Mediator),
Cnoctepirau (Observer), Ctparerist (Strategy), Jlanior o6os's3kiB (Chain
of Responsibility), Bingizysau (Visitor).

3.2 OcHoBHI TeopeTH4Hi BifoMocTi

3.2.1 Illa6s0n npoexktryBanus Iteparop (Iterator)

Mpuznauennsi. Hagae croci® mociigoBHOTO AOCTYMy [0 BCiX
€JIeMEHTIB CKJIaJeHOro 00'€KTa, HE PO3KPHUBAIOYM HOro BHYTPILIHBOTO
yJIallTyBaHHS.

CknafieHnii 00'€KT, CKaXXKiMO CITMCOK, JepeBO, Xeml-Tadnuis abo
MacuB, TMOBMHEH HaJaBaTH cHocid JOCTymy /A0 CBOIX €JIEMEHTIB, He
PO3KpHUBAIOUM TXHIO BHYTPIlIHIO CTPYKTYpY. binbin Toro, iHoai Tpeba
00XOJIUTH CTIIMCOK MO-Pi3HOMY, Y 3aJIe)KHOCTI BiJ| 33/1a4i, 1110 BUPILIYETHCS.
IIpu upomMy Hemae Hisgkoro OakaHHs 3acMidyBaTu iHTepdelc Kiacy
CnucoK yCiUIIKUMHU OmnepauisiMi Ui yciX moTpiOHMX BapiaHTiB 00Xxony,
HaBiTh AKINO iX yci MOXkHa nependavyuTu 3azaajierinap. KpiMm Toro, iHomi
Tpeba, o0 B OJMH MOMEHT 4acy iCHyBajlO JeKilbka akTUBHMX Omepawuiii
00XOJTy CITUCKY.

Bcee 11e npu3BoauTh 10 HEOOXiMHOCTI peanizallii mabnony Iteparop.
Moro ocHoBHa iziess y ToMy, 106 3a JOCTYI 10 €JeMEHTIB Ta 00Xi CIHCKY
BiJIMOBi/IaB HE caM CITUCOK, a OKpeMHii 00'ekT-iTepaTop.

VY knaci Iteparop o3HaueHwii iHTepdeiic 1 10CTYMy A0 eJIeMEHTIB
cnucky. O0'eKT LILOTO KJacy MpPOCTiIKOBY€E MOTOYHHI €IeMEHT, TOOTO BiH
BoJIoZli€ iH(hOpMaIli€tO, SKi 3 €JIEMEHTIB BJKE BiJ[BidyBaJIUCh.

Takoxx BigoMuii mia Ha3Bowo Kypcop (Cursor).

3acrocyBanHs. BukopuctoByeThes:

— 7S IOCTYMYy 10 3MICTy arperoBaHux 00'€KTiB HE PO3KPHBAOYH
TXHE BHYTPILIHE YJIalITyBaHHS;

— 78 MiATPUMKH AEKIIBKOX aKTMBHUX OOXOJIB OJHOTO MW TOTO Xk
arperoBaHoro 00'ekra;

— s mojaHHs yHidikoBaHOro iHTepdeiicy 3 Meror o0Xxonmy
PI3HOMAHITHUX  arperoBaHux CTPYKTyp (TOOTO i MiATPUMKH
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nojimMopdHofi iteparir).
CtpykTypa mabnoHa HaBe/ieHa Ha puc. 3.1.

Aggregate Client Iterafor
+Createlterator() +First{)
+Next()
+1sDone()
+Currentitem()

T

ConcreteAggregate wConcretelterator

+Createlterator()

I
T
I
1

return new Concretelterator( this )

Pucynok 3.1 — Ctpykrypa wabnony Iterator

Yuyacaukamu 1madJony €:
Iterator — iTepaTop:
o BU3Ha4ae iHTepdelic s T0CTymy Ta 00XO/1y €JIEMEHTIB
Concretelterator:
o peanisye inTepdeiic knacy Iterator;
O CIIJKYE 3a MOTOYHOIO MO3MIIIEIO Mif] Yac 00X0/1y arperary;
Aggregate:
o BU3Hauae iHTepdeiic A1 CTBOPEHHs 00'eKTa-iTeparopa;
ConcreteAggregate :
o peanizye iHTepdeiic CTBOpeHHs iTepaTopa Ta T[OBEPTaE
ek3eMIuIsip BignosiaHoro kiacy Concretelterator

Bignocunn. Concretelterator BiNCNiKOBYE TMOTOYHHM OO0'€KT Yy
arperarti Ta MO)ke BUpaxyBaTH HAaCTYTHHA.

PesynbraTtun. 1llabnon migTpumye pi3Hi  crocodu  mepedopy
arperary, OJIHOYaCHO MOXYTh OyTH aKTHBHI JieKiJibka nepeOopiB.

3.2.2 IlIa6J10n npoexktyBanHs Ilocepennnk (Mediator)

MpusHavenns. BuzHavae 00'ekT, 10 iHKANCYIOE cnoci6 B3aeMoil
MHOMHHU 00'ekTiB. [locepennuk 3abe3neuye cnabky 3B'i3aHICTb CUCTEMH,
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3BUILHAIOYM 00'€KTH BiJl HEOOXiMHOCTI IBHO IMOCHJIATHCS OJMH HA OJHOTrO, 1
JIO3BOJISIFOYM TUM CAaMHMM HE3aJIe)KHO 3MIHIOBATH B3aEMOJIiT MiXK HUMH.
3acrocyBaHHA. BUkopucToBYy€eThCS KOMU:

— ICHYIOTh 00'€KTH, 3B'SI3KM MiXK KOTPUMHU JIOCUTH CKJIAJIHI Ta YiTKO
3ajani. OTpUMaHi Npy LIbOMY 3aJI©KHOCTI He CTPYKTYpOBaHI Ta BaXKKi JUis
PO3YMiHHS;

— He MOXKHa MOBTOPHO BUKOPUCTOBYBaTH OO'€KT, OCKUIbKH BiH
0OMiHIO€eThCs iH(opMalliero 3 6araTbMa iHIIUMH 00'€EKTaMU;

— TMOBeJiHKA, pO3MOJiJeHa MK KilbkOMa KjlacaMH, TOBHHHA
NiJ1aBaTHCs HAJIAro/PKeHHIO 0e3 CTBOPIOBAHHSI MHOYKHHH IMi/IKJIACiB.

CrpykTypa mabnoHa HaBe/ieHa Ha puc. 3.2.

Mediator mediator Colleague
ConcreteMediator ConcreteColleague ConcreteColleague2

I i

Pucynok 3.2 — Ctpykrypa mabnony Mediator

Yuyacaukamu 1madJony €:
— Mediator — nocepegHuK:
o BU3Hauae iHTepdeiic ans oOMiHy iHopMauieto 3 06'ekTamu
Colleague;
— ConcreteMediator — KOHKpETHUH MOCEPEHUK:
O peajlizye KOOMNEPATUBHY TOBEHIHKY, KOOPIWHYIOUW Ail
o0'extiB Colleague;
o BOJIOAi€ iHpOPMAILLiEIO PO KOJIer, Ta MiIPaxoBye iX;
— Kunacu Colleague — koneru:
o koxHomy kiacy Colleague Bimomo mpo cBiii 00'ekt Mediator;
o yci Koylern OOMiHIOIOThCs iH(OpMAIli€l0 BHUKIIOYHO uepes
nocepeAHrKa, iHaKlle 3a Woro BiACYTHOCTI iM moBenocs 6
CHIJIKyBaTUCS MiXK cOOOIO Hampsmy.
Bignocunn. Konern mnocunaroTh 3anuTH  TMOCEPEIHUKOBI  Ta
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OTPUMYIOTH 3alMTH BiJ HbOrO. IlocepeoHux peanizye KOOMEpaTUBHY
MOBE/IHKY HIISIXOM Tepeajipecallil KO)KHOTO 3anuTy BiJlMOBITHOMY KoJie3i
(a0 EeKiTbKOM 3 HHX).

Pesyabrat. [11abn0H 3HMKYE KUIBKICTh KJACiB, 1110 MOPOXKYIOThCS,
YCYBa€e 3B'A3aHICTh MK KOJIeTaMH, CHPOINYE MPOTOKOIW B3aEMOJIT
o0’ekTiB, abOcrparye croci0 Koormepailii O0’€KTiB Ta LEHTpaJi3ye
YOpaBiHHSL.

3.2.3 llla6.100 npoektyBanas Cnocrepiraa (Observer)

IIpu3navenns. Buznauae 3anexHicte Tumy “oaumH a0 6aratbox’
MK 00'€KTaMM TaKMM UYMHOM, LIO MPHU 3MiHiI CTaHy OJHOro o0'ekTa BCi
3aJIe)KHUX BiJl HHOTO CMOBIIAIOTHCS TPO IO MOII0.

Takox Bigomuit sk “mignerni” (Dependents) abo “BuaaBelib-
nepeaniatHuk” (Publisher-Subscriber).

3acrocyBaHHs. BUKOPHCTOBYETBCS KOJH:

— iCHYE, IK MIHIMYM, OZIMH O0'€KT, 110 PO3CHJIAE MOBIOMIICHHS i €
HE MEHILe OIHOTO OJep)KyBada MOBiIOMIIEHb, MPUUOMY IXHS KUIBKICTB i
CKJ1aJ, MOXKYTb 3MiHIOBATHCS Mif Yac poOOTH Nporpamu;

— KoOJM nipu Moaudikallii 0oqHOro 06’ €KkTy HeOOXiTHO 3MIHUTH iHIII
1 He BiZIOMO, CKIIBKH TaKUX 00’ €KTIB HEOOXiTHO 3MIHHTH;

— KOJIM OAMH OO’€KT MOBWHEH CIMOBIlIAaTH IHUIMX, HE poOssyH
NpUnyUieHb Mpo 00’€KTH, L0 CMOBILIAIOTHCS, iHIIMMH CJIOBaMHU MOTPiOHO,
1100 06°eKTH He OyJIM TICHO 3B’sI3aHi MK CO0OI0.

Leit 1m1abnoH 4acTo 3aCTOCOBYIOTh B CUTYALliSIX, B IKUX BiJNPaBHUKA
MOBiJOMJIEHb HE LiKaBUTh, WO PpOONATH OAEp)KyBaui 3 HaAaHOW iM
iHopMalieto.

CrpykTypa mabnoHa HaBe/ieHa Ha puc. 3.3.

Yuacaukamu 11a0JoHy e:

— Subject — cy0’ekr:

o Mae iHpopMallilo Npo CBOIX CrHocCTepiraviB, 3a cy0’e€KTOM
MOKYTb «CJIiAKYBaTH» Oyb-sKa KUTbKICTb COCTEpiradis;

o Hajmae iHTepdeiic, MO BU3HAYAE METOAM JJs JI0JIaBaHHS,
BUJIAJICHHSI Ta OTOBILLEHHS CIIOCTEPirayis;

— Observer — cnoctepirau:

o BU3Hayae iHTepdelc Ui OHOBJIGHHS 00’ €KTIB, SIKi MOBWUHHI
OyTH CrOBillIeHI PO 3MiHY CY0’€KTY;

— ConcreteSubject — KOHKpeTHHI1 Cy0’ €KT:

o 30epirac craH, 110 CTAaHOBUTb iHTEpec AJIsi KOHKPETHOTO
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cnoctepiraua ConcreteObserver,

o Haiacunae  iHdopmaliio  CcBOiM  crocrepirayaMm,  KOJH
BinOyBa€eThCs 3MiHA;

— ConcreteObserver — KOHKpeTHHI criocTepiray:

o 30epirae nocunanHs Ha 00’ ekt knacy ConcreteSubject;

o 30epirac paHi, SKi MOBMHHI OyTM Y3ro[keHi 3 JaHUMHU
cy0’exTy;

o peanizye iHTepdelic OHOBIEHHS, BH3HauYeHWH B KJjaci
Observer, AJ1s1 MiATPUMKH y3TOJIXKEHOCTI 3 Cy0’EKTOM.

Subject
obsarver Observer
+Attach(in Observer)
+Detachiin Observer) +Update()
+Motify() ~
S
T
foreach o in observers
o.Update()
ConcreteSubject subject ConcreteObserver
FsubjectState observerStale
+GatStata() | +Updatef)
| |
I ]
. cbserverSiate =
return subjectState subject GelState()

Pucynok 3.3 — Ctpykrypa mabnony Observer

[Tpu 3miHi criocTepexyBaHOro 00’€KTy, OMOBILIIGHHS CHOCTEpiravin
MOke OyTH pealli3oBaHe 3a TAKUMH CLICHAPiIMU:

— CrocTepeKyBaHHUM 00’€KT HaJICHJIaE, KOJKHOMY i3
3apeecTpOBaHUX CIOCTEpiravis, BCIO MOTEHIIIHHO peJieBaHTHY iH(hopMallito
(mpuUMyCOBe PO3MOBCIOIKEHHS);

— CHOCTepeKyBaHU 00’€eKT HAJICUIIaE, KOXKHOMY i3
3apeecTpOBaHUX CIOCTepiraviB, Jjuuie MOBIJOMJIEHHS MpO Te LIO
iHpopmarlis Oyia 3MiHeHa, a KOXKEH i3 crocrepiradiB, 3a HEOOXiAHOCTI,
CaMOCTiWHO 31MCHIOE 3aMUT HeoOXiMHOT iHpopMAaIiT y cOCTepeKyBaHOTO
00’ekTa (PO3MOBCIOPKEHHS 3a 3aITUTOM ).
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Bignocunn. O6’ext ConcreteSubject onosiiiae cBoix crocrepiravis
npo OyAb-sIKy 3MiHYy, IO MOrJla OM MPUBECTH JO HEY3rOJPKEHOCTI CTaHiB
crioctepiraua ta cy0’ekra.

OTpuMaBLIM Bii KOHKPETHOTO Cy0’€KTa CHOBIIEHHS MPO 3MiHY,
o6’ekt  ConcreteObserver Moxe 3anmuTaTd y Ccy0’ekTa JOJAaTKOBY
iHpopMaLito, SKy BHUKOPUCTaE€ Juii TOro, W00 OMWHUTUCS B CTaHi,
Y3rOKEHOMY 31 CTAHOM CY0’€KTY.

O0’ekt Observer, WO IHILIIOE 3a0UT Ha 3MiHY, BIJKJIAJIA€ CBOE
OHOBJICHHS 10 OTPUMaHHs CroBillleHHs Bia cy0’ekty. Onepattis Notify He
3aBKAM BUKJIMKAECThCA Cy6’€KTOM. Ii Moke BUKIMKATHM i crocTepirau i
CTOPOHHIH 00’ €KT.

Pesyabrat. [11abnon 103BoJIsE 3MiHIOBATH cy0’€KTH Ta crocTepiradi
He3aJle)kHO OoIuMH  Big oaHoro. CyG’eKTH [03BOJISETHCS  MOBTOPHO
BUKOpPUCTOBYBaTM ©Oe3 ydvacTi crnocrepirauiB Ta HaBmaku. lle Hagae
MOXIIMBICTh JI0/1aBaTH HOBUX criocTepiraviB 06e3 mMoaudikailii cyd’exra uu
iHIIMX crocTepiravis.

3.2.4 llla6.100 npoextyBanus Ctpareris (Strategy)

Hpusznavenns. CyTb mabjoHy noyisirac y ToMmy, 00 CTBOPHTH
JeKiJIbKa CXeM MOBEeIiHKH ISl OTHOTO 00'€KTY Ta BUHECTH B OKpeMMH KJiac.

Binomuii me mig HazBoro nosituka (Policy).

IcHyIOTh cHCTeMH, TIOBEIiHKAa SKMX BU3HAYAETHCS BIAMOBIAHO 10
MEBHOTO POy AropUTMiB. Bei BOHM MOIOHI Mixk cO0OOK0: MPU3HAYEHI IS
BUpIIIEHHS CHUIBHUX 3a7ad, MaloThb OJHAKOBMH iHTepdelc s
KOPUCTYBaHHs, aje BiApI3HAIOTbCA TiIbKM  "MOBeAiHKow", TOOTO
peanizauieto. KopucTyBau, HajaluTyBaBIIM MOporpamy Ha MNOTpiOHMIA
aNTOPUTM, OTPUMYE MOTPIOHHI pe3yJibTar.

3acrocyBaHHs. BUKOPUCTOBYETHCS KOMH:

— € Oararo CHOpiJHEHMX KJAciB, IO BiAPI3HIIOTbHCSA JIMILE
MOBEJIHKOIO (CTpareris 103BoJjIs€ 3KOH(DIrypyBaTH Kjac, 3aJaBilid OJHY 3
MOYJTMBUX MOBEJIIHOK);

— HEOOXiZJHO MaTH [IeKijibka BapiaHTiB ajlropuTMy (HaNpUKIIa,
MO)KHa BH3HAUWTH JIBA BapiaHTH alrOPUTMY, OAWH 3 SKHUX NOTpedye
Oinbile 4vacy, a iHmMKH — Oinblle mnam’sTi; cTpaTerii J03BOJSETHCS
BUKOPUCTOBYBATH, KOJM BapiaHTH AITOPUTMIB peaji3oBaHi y BUIJIAII
iepapxiii kiacis);

— B alrOPUTMI MICTATbCS CKJIaJHI crietMdivyHi JIaHi, Mpo sKi KIiEHT
HE NOBUHHHI 3HATH;
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— B KJaci BW3HAueHO 0araTto TOBEMIHOK, WLIO TIPEJICTAaBICHI Y
BUTJISIII pO3Tay’>KeHUX YMOBHHX OMEPATOPiB.
CrpykTypa wabnoHa HaBeieHa Ha puc. 3.4.

Context strategy Strategy

+Contextinterface() +Algorithminterface()

ConcreteStrategyA ConcreteStrategyB ConcreteStrategyC

+Algorithminterface()] [rAlgonthminterface() +Algorithminterface()

Pucynok 3.4 — Ctpykrypa 1mabiiony Strategy

Yuacaukamu 11a0JoHy e:
— Strategy — cTpareris:

@)

BU3HAYae 3arajbHUM iHTepdeiic Ans BCiX alrOpUTMIB, IO
miarpumytotbesi.  Knacc  Comfext  KOPUCTYETbCS UMM
iHTep(eiicoM U1 BUKJIMKY  KOHKPETHONO  ajlrOpPUTMY,
BU3HauUeHOro B kiaci ConcreteStrategy;

— ConcreteStrategy — KOHKpeTHa CTpaTeris:

@)

peanizye  alrOpuT™M, 1I0  BUKOPHCTOBYE  iHTepdeiic,
BU3HAUYCHHI B KJaci Strategy;

— Context — KOHTEKCT:

@)
O
O

KOHirypyeTbes 00’ exktoM kinacy ConcreteStrategy;

30epirae nmocuyiaHHs Ha 00’ €KT Kiacy Strategy;

MOJKe BHU3HayaTH iHTepdeiic, o ao3Bosie 00’ekty Strategy
OTPUMATH JOCTY 0 JaHUX KOHTEKCTY.

CroproeTbest Jiekinbka knaciB ConcreteStrategy, KOXeH 3 SKUX
MICTUTb OJIMH 1 TOH ke moniMopdHuii meron Algorithmlinterface. O6'ext
cTparterii 3B'I3y€TbCA 3 KOHTEKCTHUM 00'€KTOM (THM O0'€KTOM, JI0 SIKOTO
3aCTOCOBYETHCS ANTOPUTM).

Binnocunn. Knacu Strategy ta Context B3aeMOAIIOTh AJis peatizaiii
obOpaHoro anroput™my. KOHTeKCT Moxke mniepeatu 10 cTpaTerii Bci
HEeOoOXi/IHI aITOPUTMY JIaHi MiJ] yac HOro BUKJIMKY. 3aMiCTh LIbOTO KOHTEKCT
MOJKE JIO3BOJIMTH 3BEpTaTHCS JO CBOIX omepailiii B HEOOXiJHI MOMEHTH,
nepeAaBLIM OCKIaHHA Ha camoro cebe onepauism kiacy Strategy.

KoHTekcT nepeaapecye 3anuTy CBOIX KIIIEHTIB 0 00’ €KTy-cTparerii.
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3azpuuaii kiieHT cTBOptoe 00’ekt ConcreteStrategy Ta mnepenae Woro
KOHTEKCTY, MICIsl YOro KIIEHT «CMIJIKYEThCS» BHKIIOUHO 3 KOHTEKCTOM.
Uacto B po3MOps/PKEHHI KJIIEHTA 3HAXOOUThCS JIeKiJlbka KJaciB
ConcreteStrategy, sixi BIH MOKe 0OUpaTH.

I Crpareris, i Jlekopatop MOXyTb BUKOPHUCTOBYBATHUCS VIS 3MiHH
MOBE/IiIHKM KOHKpeTHHX kiaciB. [lepeBarn Crpaterii mossratote B TOMY,
o iHTepdeiic kacTomizallii He cmiBnagae 3 myOaiYyHUM iHTepdeiicom Ta
MoJke OyTH OLNbLI 3pY4YHHM, a HEJOJIK B TOMY, 1110 HEOOXiIHO ¢ caMoro
MoYaTKy MPOEKTYBATH KJIaC ¢ MOMITMBICTIO peecTpallii cTpaTeriii.

3.2.5 lla6s0on mpoexktyBanHsa Jlanmior o6oB's3kiB (Chain of
Responsibility)

IMpu3navenuii JUis oprasizailii B cMCTeMi PiBHIB BiMOBiIAJIbHOCTI,
KOJIM 3amnuT NoBUHEH OyTH 00poOieHuii nekiibkomMa 00'eKTaMu.

3acrocyBaHHA. BUkopucToBYy€eThCS KOMU:

— € OublI HiXK OIMH 00°€KT, 31aTHUH OOPOOMTH 3aIUT, TIPH LBOMY
peasibHUH OOpOOHMK 3a3/1aieriip He BiIOMUH 1 MOBUHEH OyTH 3HaiineHui
ABTOMAaTHYHO;

— HeoOXIZIHO BiAIMPAaBUTH 3alUT OJAHOMY 3 JIEKiJIbKOX O0’€KTiB, HE
BKa3yIO4H SIBHO OJICP)KyBaya;

— Halip 00’ekTiB, 1O MOXYyThb OOpPOOMTH 3amMWT MOBHUHEH
3a]]aBaTHCs TUHAMIYHO Mijl YaC BUKOHAHHS MPOTrpaMHu.

CrpykTypa wabnoHa HaBeieHa Ha puc. 3.5.

Client Handler

+HandleRequest()

’_Z.ﬁlé_

IConcreteHandler1 IConcreteHandler2

SUCCEes50r

+HandleRequest(} +HandleReaquest()

Pucynok 3.5 — Ctpykrypa mabnony Chain of Responsability

Yuyacaukamu 1madJony €:
— Handler — 06poOHuK:
o BU3Hayae inTepdelic s 0OpOOKH 3aMUTIB;
o (HeoOOB’sI3KOBO) pealtizye 3B'A30K 3 NMpUiiMadeM;
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— ConcreteHandler — koHkpeTHHII 0OpOOHMK:
o 00poOinse 3anuT, 3a KUK BiAMOBIAAE;
O Mae JI0CTYII JI0 CBOTO NMpHiiMaya;
o skmo ConcreteHandler 3pateH oOpoOWTH 3amuT, TO Tak i
POOUTB, SKIIO Hi, TO BIAMPABIsiE HOrO CBOEMY MpHiiMaYy;

— Client — kJieHT:

o Bignpaense 3anut jgeskomy — o0’ekty ConcreteHandler B
Lirouryi.

Bignocunn. Konu Kili€HT iHIiLlIIOE 3amUT, BiH TMPOCYBAETHCS MO
LinoYii A0TH, noku Aesikuii 00’ekt ConcreteHandler He BizbMe Ha cebe
BiZINOBIAIbHICTH 32 HOro 00poOKy.

Pesynabrar. I[llabnon nocnabmoe  3B'a3aHicTh  (00'€KT  He
3000B'13aHKK "3HATH" MPO iCHYBaHHS BCiX iHIIMX O0’€KTIB Ta MpO Te€, XTO
caMme OMpalfoe HOro 3amuT) Ta A03BOJIAE MiJBHMILIMTH THYYKICTH MNpH
po3noii 000B’sA3KIB Mixk 00’ €KTaMHu. AJie HEeMae rapaHTiid, 1o 3anuT Oye
00pobaeHnH, OCKiIbKK BiH HE Mae sIBHOTO OJIeprKyBaya.

3.2.6 ll1a6.s100 npoexkTyBanus BiasixyBau (Visitor)

IMpu3HaveHHsl. JO3BOJISIE BINIUIMTH TICBHUM  aJrOPUTM  Bif
€JIEMEHTIB, Ha SKUX aIrOopuT™M Mae OyTH BUKOHAHWH, TaKMM YHHOM
MOXKJIMBO JIETKO J0AaTH a00 JK 3MIHUTH alrOpuUTM 0e3 3MiH 100
eJIeMEHTIB cucTeMu. [IpakTHUHUM pe3ysIbTaTOM € MOXIIMBICTh JJOJAAaBaHHS
HOBHX OTlepalliii B iCHyIOUi CTPYKTYpH 00'ekTa 6€3 3MiHHU 1IUX CTPYKTYP.

BineigyBau no3BoJsie 101aBaTH HOBI BipTYaibHi QYHKIIT B POAMHHI
KJlacu 0e3 3MiHM caMMX KJIaciB, HATOMICTb, OJIMH BiJIBi{lyBau CTBOPIOE KJIac,
AKMH peanidye BCi BiAMoBiAHI creuianmizauii BipTyanbHOT QyHKUIT.
BinigyBau Oepe mnpukiIaa MOCHIAHHS B SKOCTI BXIHUX JaHUX i
peaitizyeThes HIISIXOM NOABIHHOT qucneTuepur3anii.

3acrocyBanHsi. BUKOpHCTOBYETBCS KOJH:

— B CTPYKTYpi HasiBHi O0’€KTH JeKUIbKOX KJaciB 3 PpIi3HUMH
iHTepdeticamu i HeOOXiIHO BUKOHYBATH HaJ HUMHM OMepallii, 1o 3aeXKaTh
BiJl KOHKPETHHX KJIaCiB;

— Haja o0’eKTaMH, IO BXOJSITh B COCTaB CTPYKTYPH, HEOOXiJHO
BUKOHYBATH Pi3HOMaHITHI, He 3B’s3aHi Mk co0Ot0 omepailii Ta He 6akaHO
«YCKJIaJHIOBAaTH» KJIaCH LIMMHU OTepaLlisiMu;

— KJacW, IO YCTaHOBIIOIOTh CTPYKTYpPY OO’€KTiB, 3MIiHIOIOThCS
piZiKo, ajie 4acTo I0JIat0ThCsl HOBI OMepalil Hajl CTPYKTYPOro.

CrpykTypa wabnoHa HaBeieHa Ha puc. 3.6.
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Client Visitor
+VisitConcreteElementA(in ConcreteElementA)
+VisitConcreteElementB(in ConcreteElementB)
ConcreteVisitor2
+VisitConcreteElementA(in ConcreteElementA)
+VisitConcreteElementB(in ConcreteElementB)
ConcreteVisitor1
+VisitConcreteElementA(in ConcreteElementA)
+isitConcreteElementB(in ConcreteElemeniB)
1ObjectStructure Element
+Accept{in visitor © Visitor)

ConcreteElementA ConcreteElementB
+Accept(in visitor Visitor}ﬁ‘/ +Accept(in visitor © Visitor)
+OperationA() 7 +OparationB() R

s 4
s s
7 s
2 Z
visitor VisilConcreteElementaf this ) visitor VisitConereteElementB( this )

Pucynok 3.6 — Ctpykrypa wabnoHy Visitor

Yuacaukamu 11a0JoHy e:
— Visitor — BiiBiTyBay:

o

orojioulye  omepauito  Visit  Ans  KOXHOro  Kjacy
ConcreteElement B cTpykTypi 00’€kTiB. IM’s Ta curHartypa
wiei  onepaiii  iNEHTHUQIKYIOTh  Kjlac, SKHH  TOCHIIae
BiJiBiTyBauy 3anuT Visit. Lle no3Bosse BifBilyBauy BU3HAUYNTH
€JIEMEHT SIKOTO KOHKPETHOTO KJiacy BiH BiABixye. Marouu 1o
iHpopMallito, BiIBiyBaY MOXKE 3BEpPTATHCS K EJIEMEHTY
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Oe3nocepelHbO uepes Horo iHTepdeiic;

— ConcreteVisitor— kKOHKpeTHHH BiJBiyBay:

o peajizye Bci omepailii, orosiomieHi B kiaci Visitor. KoxHa
orepallisi peajizye (parMeHT aJrOPUTMY, BU3HAYEHOTO JUIs
Kjlacy  BiamoBigHoro  o0’ekty B cTpykTypi.  Kiac
ConcreteVisitor Hagae KOHTEKCT AJiSi LbOTO ajJropuTMy Ta
30epirae i#oro JjokanbHuii cTaH. Yacto B ubOMYy cTaHi
aKyMYJIIOIOTLCSl  Pe3yJIbTaTH, OTPUMaHi B mpolieci 00xomy
CTPYKTYpPH;

— FElement — enemeHnr:

o BHU3Hauae omnepailito Accept, ska TpuiiMae BiJBiayBaua B
SIKOCTi apryMeHTy

— ConcreteElement— kOHKpeTHHIi eleMeHT:

o peani3ye onepaiiro Accept;

— ObjectStructure — cTpyktypa 00’ €KTiB:

O MOJKe nepestiuyBaTH CBOT €JIEMEHTH;

O MOXKe HaJaBaTH Bi[BiAyBauy BUCOKOpiBHEBHI iHTepdeiic s
BiJIBi/lyBaHHS BIACHHX €JICMEHTIB;

o MOXe OYTH SIK CKIaJIeHUM 00’ €KTOM (KOMIMOHYBAJIbHHK), TaK i
KOJICKLII€I0, HATIPUKIIA, CITUCKOM a00 MHOKHHOIO.

Bignocunn. KiieHT, skuii BUKOPUCTOBY€E NaHWH 1I1a0JIOH, MOBUHEH
cTBOpUTH 00'eKT Kacy ConcreteVisitor, a IOTIM BiJIBIIATH KOYKEH €lIeMEHT
CcTpyKkTYpu. Visitor oronowye onepauito VisitConcreteElement nns
kokHoro knacy ConcreteElement (iM'ss Ta curHatypa JAaHoi omnepauii
IIGHTUQIKYIOTh KJlac, eJIeMEHT SIKOTo BiBifye Visitor — ToOTO, BiJBiTyBay
MOXe 3BepTaTHCs 10 eneMeHTy Oesnocepeanbo). ConcreteVisitor peanizye
BCi omnepauii, orojouieHHs B kiaci Visitor.

KoxkHa omepaitis peanizye (parMeHT ajJropuTMy, BU3HAYECHOTO IS
kiacy BianoBigHoro oO'exta B cTpyktypi. Knac ConcreteVisitor nanae
KOHTEKCT JJIs1 LIbOTO aJiropuT™My i 30epirae ioro nokanbHui ctaH. Element
BU3HAYae omnepaiito Accept, ska npuidmae Visitor SK apryMeHr,
ConcreteElement peanizye onepauito Accept, ska npuiimae Visitor sk
aprymeHT. ObjectStructure Moxe niepepaxyBaTh CBOT apryMeHTH i HaJgaTh
BifBimyBaueBi BUCOKOpiBHEBMW iHTepdeiic 1 BigBiAyBaHHsS CBOIX
€JIEMEHTIB.

JloriuHvM € BUKOpPHUCTaHHS LBOrO IAONOHY, SKIIO B CTPYKTYpi
NpUCyTHI 00'eKTH GaraTboX KiaciB 3 pi3HUMHM iHTepdeiicamu, i HeoOXinTHO
BUKOHATH HaJ HUMH Omepallii, 10 3a/ie)kaTh BiJj KOHKPETHUX KiaciB, abo
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SIKIIO KJACH, 110 BU3HAYAIOTh CTPYKTYpPY OO'€KTIB 3MIHIOIOTLCS PiJIKO, ane
HOBI omepallii HaJ| L€ CTPYKTYPOIO T0JIAl0ThCs 4acTo.

PesyabraTu. 1llabnoH chpoiiye [0oAaBaHHS HOBUX —oOfepallii,
o0'enHye criopigHeHi onepaiii B knaci Visitor. [Ipy 11boMy yCKIIQTHIOETbCS
nonaBaHHs HoBux  knaciB  ConcreteElement, OCKiTbKM — MOTPIOHO
OroJIoLIeHHs HOBOT a0CTpakTHOT onepauii B knaci Visitor.

CykynHa cTpyKkTypa OO'€KTIiB €JeMEHTY MO)Ke BH3HAYaTHUCS 3a
nornomoroto madnony Komnonyeanbauk (Composite). Jlns o0xomy moxke
BUKOpHcTOBYBartucs Iteparop (Iterator).

labnon BiapinyBau 1eMOHCTpY€ KIaCHUHHWI MPUHOM BiAHOBJICHHS
iHpopMallii mpo BTpaveHi THUNHW, HE BJAIOUUCH JO MOHMKYIHOUOTrO
MPUBEACHHS TUTIB(IMHAMIYHE TIPUBEICHHS).

3.3 3aBaanHs Ha J1aGopaTopHY podOTy

3.3.1 BuBuuru wabioHu [TOBEIIHKH, IXHIO 3arajbHy
XapaKTEePUCTUKY Ta NpU3HaUYeHHs. [l KOXKHOTO 3 IMX 1a0JIOHIB:

— BHUBYMTH TIpU3HA4YeHHs IIAa0JOHY, aJbTEPHATHBHI  Ha3BH,
NpPU3HAYCHHs, BUMAJKH KOJM HOro 3acTOCYBaHHS € JOLUJIbHUM Ta
pe3yJIbTaTH TAKOTO 3aCTOCYBaHHS;

— 3HATH OCOOJIMBOCTI peanizailii ma0NOHy, CMOpiAHEHI MAabIoHH,
Bi/JIOMi BHIA/IKH HOr0 3aCTOCYBaHHS B MPOrpaMHUX J0/1aTKaX;

— BUIBHO BOJIOAITH CTPYKTYpOK IA0JIOHY, TMPH3HAYSHHSM HOro
KJIaciB Ta BiTHOCUHAMH Mi>K HUMH.

3.3.23a pmomoMoror Kepen 31 CNHUCKY PEKOMEHIOBAHWX IS
BUKOHaHHsS J1a00paTopHOi poOOTH, BHUKOHATH MpPOTpaMHy peaiallito
11a0JIOHIB MOBEAIHKH.

3.4 3micT 3BiTY

3.4.1 Tema Ta MeTa poOOTH.

3.4.2 KopoTki TeopeTHyHi BiIOMOCTi.

3.4.3 Pe3ynbTatu po0oTH.

3.4.4 BUCHOBKH, 1110 BiJOOpaXKylOTh pe3yJibTaTH BUKOHAHHS poOOTH
Ta X KPUTUUHUI aHai3.

3.5 KoHTposbHi 3anuTaHHA

3.5.1 [IpuszHaveHHs wWaOIOHIB MOBEIHKH Ui MpoekTyBaHHs [13.
3.5.2 KopoTka XapakTepucCTHKa KOKHOTO PO3MJISTHYTOro albiaoHy
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MOBEIIHKU.

3.5.3 Ha3eu, npusHavyeHHs Ta MOTHBAllis madiaony Iterator.

3.5.4 Ctpykrypa 1mabiony lterator Ta HOT0O y4acHUKH.

3.5.5 OcobnuBocti  peanizanii  wmabnony Iterator. Pesynbrar
BHUKOPUCTAHHS 11A0JIOHY .

3.5.6 Ha3Bu, npuzHaveHHs Ta MoTHBaLis wabiaony Mediator.

3.5.7 Ctpykrypa mabnony Mediator Ta iOro y4yacHUKH.

3.5.8 OcoGnuBocti  peanizanii  mabnony Mediator. Pesynbrar
BHUKOPUCTAHHS 1A0JIOHY .

3.5.9 Ha3Bu, npusHadeHHs Ta MoTHBallis madiaoHy Observer.

3.5.10 Crpykrypa mabdnony Observer Ta HOro y4acHUKH.

3.5.11 OcobnuBocti peanizanii mabnony Observer. Pesynbrar
BHUKOPHUCTaHHSI LIA0JIOHY .

3.5.12 lllaGnonu, sKi BHUKOPUCTOBYIOTbCS CcyMicHO 3 lterator,
Mediator Ta Observer.

3.5.13 Ha3pwu, npu3HaueHHs Ta MOTHBAIlisl 11a0JIOHY Strategy.

3.5.14 CrpykTrypa mabioHy Strategy Ta HOT0O YYaCHUKH.

3.5.15 OcobnuBocti  peanizanii 1mabnony Strategy. Pesynbrar
BHUKOPUCTAHHS 1A0JIOHY .

3.5.16 Hazeu, mnpuszHadeHHs Ta MoTuBalis wabnony Chain of
Responsibility.

3.5.17 Ctpykrypa mabnony Chain of Responsibility Ta i#ioro
YUaCHHUKH.

3.5.18 OcobnuBocti peanizanii madnony Chain of Responsibility.
Pe3ynbrar BUKOpUCTaHHS 1a0JIOHY.

3.5.19 Hazeu, npusHaueHHs Ta MOTHBALlis 1a0soHy Visitor.

3.5.20 Ctpyxkrypa mabsnoHy Visitor Ta HOTo y4acHUKH.

3.5.21 OcobauBocti  peanizauii wmabmony Visitor. Pesynbrar
BHUKOPUCTAHHS 11A0JIOHY .

3.5.22 [1labnoHu, sKi BUKOPUCTOBYIOThCS cyMicHO 3 Strategy, Chain
of Responsibility Ta Visitor.
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JJABOPATOPHA POBOTA Ne 4
INABJIOHHU ITOBEJATHKH. YACTHUHA 2

4.1 Meta po6oTn

BuBuMTH 1a0NOHW MOBENIHKKM Ta OTpUMaTh 0a30Bi HABUYKH i3
3actocyBaHHs 1a0noHiB 3HiMok (Memento), Cran (State), Komanna
(Command), Intepriperatop (Interpreter), LllaGmonnuii meron (Template
method).

4.2 OcHOBHIi TeopeTH4Hi BigomMoCTi

4.2.1 llIab0H npoexkTyBanHs 3HiMok (Memento)

[pn3navenns. He nopyuytoun iHkancymsuii, ¢ikcye Ta BHHOCUTD
3a Mexi o0'ekTa HOro BHYTpIlLIHIA CTaH Tak, 1100 Mi3Hille MOXkHa OyJio
BIZTHOBUTH 3 HbOTO 00'€KT.

Taxoxx Bigomuii mix Ha3Boto Jiekcema (Token).

3acrocyBaHHsi. BUKOpHCTOBYETBCS KOJTH:

— HeoOXiZIHO 30eperT MUTTEBUH 3HIMOK cTaHy o0'ekra (abo ioro
YACTUHHM), 100 3r0JIOM HOTro MOKHA OYJI0 BIITBOPHUTH Y 1IbOMY CTaHi;

— OesnocepeqHe BWIIYYEHHs LILOTO CTaHy pO3KpUBa€e jaeTali
peadtizaliii Ta MOpyIIye iHKAMNCYJIALI0 00'eKTa.

CtpykTypa mabnoHa HaBe/ieHa Ha puc. 4.1.

Yuacaukamu 11a0JoHy e:

— Memento — koHTeKCT (30epiray):

o 30epirac BHyTpiliHil craH oO'ekta Originator. OO6csr
iHpopMmallii, 1o 30epiraeTbcs, Moke OYTH pI3HUM Ta
BU3HAYAETHCS MOTpedamMu XassiHa;

o 3a00pOHSE IOCTYM YCiM IHIIMM 00'€KTaM OKpiM Xa3siHa;

— Originator — xa3siH:

O CTBOPIOE 3HIMOK, L0 YTPUMYE TOTOUYHMI BHYTpIllIHil CTaH;

O BHMKOPHCTOBYE 3HIMOK JJIsl BIITBOPSHHS BHYTPILIIHBOTO CTaHY)

— CareTaker — onikyH (MOCHJIbHHIA):

o BiAMoBinae 3a 30epiraHHs 3HIMKY;

O He MPOBOJMTH JKOJHUX OMepalliii HaJl 3HIMKOM Ta He Ma€ ysBH
PO HOro BHYTPILLIHIK 3MiCT.

[lo cyti 3HiMok Mae pBa iHTepdeticu. Omikyn Caretaker
KOPUCTYETbCS JIMILIE BY3bKUM iHTep(eiicoM 3HIMKY — BiH MOXe JiWIle
nepeaiaBaTH 3HIMOK IHIIMM o0'ektam. HanpoTu, xa3siH KOpHCTYETbCS
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UIMPOKUM iHTepdeiicoM, KOTpuil 3abe3nevye AOCTYNn A0 BCIiX JaHUX,
HEeOoOXiIHUX JUIs BiATBOPEHHS 00'ekTa (UM HOrO YaCTUHM) Y MOMEPEIHbOMY
cTaHi. lneanbHuil BapiaHT — KOMM TUIbKM Xa3siHy, 11O CTBOPHUB 3HIMOK,
BIZIKPUTHI J1OCTYN JJO BHYTPILIHLOTO CTaHY 3HIMKY

QOriginator Memento
memento| Caretaker
Fstate | _ _yslate
+SetMemento(in Memento)} - ’ +GetState()
+CreateMemento() | N +SatStatal)
; ~
£ ~ ~
rs Y
return new Memento( state ) state = m.GetState()

Pucynok 4.1 — Ctpykrypa mabnoHy Memento

Bignocunn. OnikyH 3anuTye 3HIMOK y Xa3siiHa, JSsKHi 4yac TpuMmae
Horo y cebe, omicisi moBeprae xas3siHy. [Hoai uporo He BigOyBaeThbcs, 00
Xa3s1TH He Mae HeoOXIZHOCTI BIATBOPIOBATH CBili MonepeHii cTaH;

3HiMku nacuBHi. TibkKM Xa35iH, 1O CTBOPUB 3HIMOK, Ma€ AOCTYM J0
iHpopMawii npo craH.

PesyabtaTtn. [lpu BukopucTaHHi 1wabJOHY HE pPO3KPUBAETHCA
iHdopmarlist, sika AOCTymHa Tibku Originator, CHPOILYEThCS CTPYKTYpa
Originator. Ane 3 BUKOpPHUCTaHHSIM Memento MOXyTb OyTH TOB's3aHi
3Ha4yHi BUTpaTH, KO Originator MOBUHEH KOMilOBaTH BEIUKWI oOcsr
iHpopmauii, abo KO KOMiIOBaHHS MOBUHHO MPOBOJUTUCS YacTO.

4.2.2 llladson npoexktyBanas Cran (State)

Mpunzuavenns. /lo3Bossie 00'eKTOBI BapitOBaTH CBOIO TMOBENIHKY Y
3aJIeKHOCTI BiJl BHYTPIIIHBOTO CTaHy. 330BHI 3/1a€ThCsI, 1110 3MIHUBCS Kilac
o0'ekra.

3acrocyBaHHA. BUkopucToBYy€eThCS KOMU:

— mnoBeJiHKa O00'eKTa 3aJieKUTh BiJl HOro CTaHy Ta MOBHHHO
3MIHIOBATHUCH Ti]] Yac BUKOHAHHS NIPOTpaMHu;

— y KOHi omepauniii 3ycTpiyaloThCsi YMOBHI Omeparopu, IO
CKJIaJIaloThesl 3 0araThOX YacTHH, Y KOTPHUX BHOIp TIIKM 3aJIeXKHUTh Bill
cTaHy. 3a3BMYail y TakoMy pa3i CTaH NPEJICTABICHO KOHCTAHTaMH, LIO
nepenivdytorbes. YacTo onHa M Ta K CTPYKTypa YMOBHOIO OIEpaTtopy
MOBTOPIOETbCA Yy JeKibkoX onepaiigx. [llabnon Cran mnpomnoHye
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MOMICTUTH KOJKHY TiJIKY Y okpemuid kiac. Lle m03BonuTh TpakTyBaTH cTaH
00'eKTa SIK CAMOCTIMHUI 00'€KT, KOTPHUI MOXKHA 3MIHUTHCS HE3aJIeKHO BiJl
HIINX.

CtpykTypa mabnoHa HaBe/ieHa Ha puc. 4.2.

Context state State
>

+Request(} +Handla(

I )
: |454>|

ConcreteStateA ConcreteStateB

state Handle()

+Handle() +Handla{)

Pucynok 4.2 — Ctpykrypa mabiony State

Yuyacaukamu 1madJony €:
— Context — KOHTEKCT:
o BHU3Hauae iHTepdeiic, O € KOPUCHUM JIJIsI KITIEHTIB;
o 30epirac ekzemrmiap migknacy ConcreteState, KOTpUM
BU3HAYAETHCS MOTOYHUM CTaH;

— State — craH:

o BU3Hauae iHTepdeiic  Ang  IHKanCyndlii  TOBEiHKH,
acolliiioBaHOT 3 KOHKPETHUM CTaHOM KoHTekcTy Context,

— Iigknacu ConcreteState — KOHKPETHI CTaHU:

O KOKHWH MiAKjac peajizye MOBEAiHKY, acoLidOBaHy 3 AEIKUM
craHOM KOHTekcTy Context.

Bignocunn. Knac Confext nenerye 3ajexHi Bill CTaHy 3arlMTH JI0
notouHoro o6'exta ConcreteState.

KoHnTekcT Moxke mepenatu cebe y SIKOCTI apryMeHTy ob'ekta State,
KOTpuit Oyae oopobnsaTu 3anut. Lle Hanae MOXKIHMBICTL 00'€KTa-CTaHy MpU
HEOOXiZHOCTI OTPUMATH JAOCTYM JI0 KOHTEKCTY .

Context — ue TOJIOBHUI iHTepdeiic ans kiieHTiB. KilieHTH MOXyTb
KOH(QIrypyBaTH KOHTEKCT oO0'ekramu  crtaHy State. OguH  pa3
3KOHQITYpYBaBIIM KOHTEKCT, KJIIEHTH BXX€ He T[OBUHHI Hampsmy
3B'sI3yBaTHCS 3 00'€KTaMH CTaHy.

AGo Context, abo niaknacu ConcreteState MOXYTh BUPIIIUTH, 32
SKMX YMOB Ta y sIKili IOCJIiJOBHOCTI BiIOYBAa€ThCS 3MiHA CTaHiB.

PesynbraTu. 111abnoH nokanizye 3ajexHy BiJi CTaHy MOBEIIHKY i
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JUIMTH 11 HA YAaCTHHH, 110 BiJIMOBIJAIOTh CTaHaM, MEPEXOJ¥ MiXK CTaHAMHU
CTarOTh SBHUMH.

4.2.3 llla60on npoexkryBanns Komanaa (Command)

MpusHavenns. [Hkancymoe 3anut y ¢opmi 00'ekTa, NO3BOJISHOUYH
THM CaMHUM 3aJlaBaTh TNapamMeTpu KJIEHTIB s OOpPOOKH BiJlMOBiTHUX
3anMTIiB, CTAaBUTH 3almUTH Yy dYepry a0o TMpPOTOKONIOBATH iX, a TaKOXK
MiATPUMYBATH CKaCOBYBaHHs omnepaLiii.

Takox Bigomuii nig Ha3Bowo aist (Action), Tpan3akuis (Transaction).

3acrocyBaHHs. BUkopucToByeThCS KOMU:

— Tpeba napameTpuzyBaTH 00'eKTH Ai€t0. Y MpoueaypHiii MOBi Taky
napameTpu3alilo MOXKHa BHPa3UTH 3a A0noMoroto ¢yHKUii obepHeHOro
Bukiuky (Callback), ToOTO Takow (YHKIIEI, KOTpa PeecTpyeThes st
Toro, o0 OyTH BUKIKMKaHO Mi3Hile. KomaHau € 06'ekTHO-0pieHTOBaHOO
aNbTEPHATHUBOIO (DYHKIIISIM 00EPHEHOTO BUKIIHKY

— BHM3HAYaTH, CTaBUTHU y 4epry Ta BUKOHYBAaTH 3alUTH Yy pi3HUH
yac. Ctpok xkuTTs 00'ekta KomMaH 1 He 00OB'I3KOBO 3aJIeXKHTh BiJl CTPOKY
JKUTTSI TOYATKOBOTO 3amuTy. SIKIO OTpUMyBaya BIAETHCS peaslizyBaTh
TakiM 4YMHOM, 100 BiH He 3ajiekaB Bill aApecHOro MpocTopy, TO 00'€KT-
KOMaHJly MOJXKHa mMepejaTH iHIIOMY TMpolecy, KOTpUH 3aliMeTbesi HOro
BUKOHAHHSIM;

— mnoTpiOHa miATpUMKa ckacoByBaHHs onepauiid. Onepatis Execute
o0'ekta Komanna Moske 30epertd crtaH, O HEOOXiTHWM IS CKacyBaHHS
niit, Bukonanux Komanpnoro. ¥ npomy pasi y inrepdetici knacy Command
noBuHHa OyTHW nojarkoBa omnepauiss Unexecute, KOTpa cCKacoBye ii,
BUKOHAHHI MOMepeIHiM BUKIIMKOM onepailii Execute. BukoHaHi komanau
30epiraloThes y CrucKy ictopii. J{ns peanizaiiii 10oBiTbHOT KiJIbKOCTI PiBHIB
CKacCyBaHHS Ta MOBTOPY KOMaH| Tpeba 0OXOIUTH 1iel CIIMCOK BiJIMOBiTHO B
00epHEHOMY Ta MPSMOMY HarnpsMKaX, BUKJIMKAIOYHM TMiJ] Yac Bi/BidyBaHHS
KOJKHOTO efieMeHTy onepanito Unexecute abo Execute;

— MiATpUMATH MPOTOKONIOBaHHS 3MiH, WWOO iX MoxkHa Oylio
BUKOHATH TOBTOPHO MiCJsl aBapiliHOI 3yNMWHKH cucTeMH. J[OMOBHUBILM
iHtepdeiic knacy Command omnepaitisiMi 30epiraHHsi Ta 3aBaHTaXKCHHS,
MOJKHA BECTH NPOTOKOJ 3MiH Yy BHYTpilIHIM nam'sti. Jis nmoHoOBIeHHs
nicns 30010 Tpeba Oyae 3aBaHTaXKUTH 30epekeHHI KOMaHAW 3 JWCKY Ta
MOBTOPHO BUKOHATH 1X 3a AOMoMoroto omnepailii Execute;

— Tpeba CTPYKTYpyBaTH CHUCTEMY Ha OCHOBI BHCOKOPIBHEBHX
onepauii, o NobyA0BaHi 3 MPUMITUBHUX. Taka CTPYKTypa € TUTIOBOIO ISt
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iHpopMaliiiHUX cucTeM, MO0 NIATPUMYIOTh TpaHcakuii. TpaHcakiis
iHKarcymoe MHOXHMHY 3MiH  Janux. [llabnon Komanna nosBosnse
MOJeJIoBaTH TpaHcakuii. B ycix komaHa € crinbHU iHTepdelic, 1o Hagae
MOXJIMBICTD TPALfOBATH OAHAKOBO 3 OyIb-KMMM TpaHCakKLisMH. 3a
JOTIOMOT010 L1bOTO 11a0JI0HY MOKHA JIETKO OAABaTH y CUCTEMY HOBI BUIU
TpaHcakuiil.

CrpykTypa wabnoHa HaBeieHa Ha puc. 4.3.

Client Invoker Command

K>

+Execute()

T

|

|

|

! Receiver ~ [ConcreteCommand
| receiver
| = state
|

|

|

+Action() +Execute()

receiver Action(}

Pucynok 4.3— Ctpykrypa wabaony Command

Yuacaukamu 11a0JoHy e:
— Command — komaHza:
o oroJolye iHTepdeic 1 BUKOHAHHS oreparli;
— ConcreteCommand — KOHKpeTHa KOMaH/a:
O BHU3HAuUa€ 3B'A30K MDK O00'€KTOM-OTpUMYyBaueM Receiver Ta
Ti€ro;
o peanizye onepaiito Execufe NUISXOM BUKIUKY BiAMOBIIHUX
onepalliii o6'ekra Receiver;
— Client — kJieHT:
o crtBoproe ob'ekt kinacy ConcreteCommand Ta BCTaHOBIIOE
Horo oTpuMyBaya;
— Invoker — BUKJIMKaU:
O 3BEpTAEThCS A0 KOMaH/H 100 Ta BUKOHAJIA 3aIlHT;
— Receiver — orpumyBau:
O Mae 'y CBOEMY PO3MOPS/KEHHI yCIO iHPOpMALLifo PO crocodu
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BUKOHAHHSI ornepalliii, HeOOXiIHUX Ui 3a/I0BOJICHHS 3aIuTy.
V poni oTpuMyBava MoXe BUCTyNaTH Oy/ib-sIKHi Kiac.
Binnocunun. Kiient crtBOoptoe o00'exkt ConcreteCommand Ta
BCTAHOBJIIOE I HLOTO OTpUMYyBaua. Buknukau Imvoker 30epirae o0'ekr
ConcreteCommand. Buknvkau Hajcunae 3amuT, BUKIMKAIOUYM OMNEpaLlito
KoMaHau Execute. SIKIO MiATPUMYEThCS CKAaCyBaHHS BUKOHAHWX Jid, TO
ConcreteCommand nepen BUKIMKOM Execute 30epirae iHdopmauito npo
CTaH, JIOCTaTHIO Ui BUKOHaHHs ckacyBaHHs. OG'ekt ConcreteCommand
BUKJIMKAE onepaLlii OTpUMyBaya /i BAKOHAHHS 3aIuTy.
PesyabraTtu. [llabmon Command po3puBae 3B'SI30K Mixk 00'€KTOM,
KUK 1HILiIOEe onepailil, i 00'ekToM, 10 Mae iHdopmailito npo Te, K il
BukoHaTH. CTBoproeThes 00'ekt Command, SKAA MOXKHA PO3IIUPIOBATH |
MaHIiNyJIlOBaTH HUM sK 00'ekToM. I3 mpocTHX KOMaHa MO)KHa 30MpaTh
CKJIafIeHi.

4.2.4 ll1abjon npoexTtyBanHsa InTepnperaTop (Interpreter)

IIpusnavenns. [[ng 3anaHoi MOBM BH3HAYa€ NPEACTaBICHHS 1l
rpamMaTHKH, a TAKOXK IHTepHpeTaTop peveHb Liel MOBH. Y pasi, AKIIO sKach
3aJauya BUHUKAE AOCUThH YacTO, € CEHC MOAATH 11 KOHKPETHI NMPOSBICHHS Y
BUIJISII  peYeHb TNpocTol0 MOBOK. [loTiM MokHa Oyae CTBOPUTH
iHTeprpeTaTop, KOTPUH BUpILIyE 3a7a4y, aHali3yl0Ul PEUEeHHSs Lii€i MOBH.

Hanpuknan, nowmyk psiakiB 3a 3pa3koM — AOCHTH PO3MOBCIOIKEHA
3anava. PerynspHi Bupasu — e CTaHIapTHAa MOBa Ul 3aBJaHHS 3pas3KiB
TMOIIYKY.

3acrocyBanHsi. BUKOPUCTOBYETHCS KOJIM € MOBA JJIsl IHTEpHpeTallii,
pedeHHs KOTpoi MO)KHA MOJATH y BHUIVISAI aOCTPaKTHUX CHHTaKCHYHHMX
nepeB. Haiikpariie 1mabiaoH npaitoe KoJu:

— rpamaruka npocra. J[nis ckiIaiHUX rpamMaThK iepapxist KJiaciB crae
3aHAATO TPOMI3IKOI0 Ta HEKepOBaHOW. Y TaKUX BMINAAKax Kparie
3aCTOCOBYBaTH T'€HEPATOPU CHUHTAKCUYHHMX AaHAJII3aTOPiB, OCKIJIbKH BOHHU
MOXKYTb IHTEpIPETyBaTH BUPa3H, He OyAyrour abCTPaKTHUX CUHTAKCHYHUX
JIepeB, 1110 3a010aKy€ TTaM'sTh, a MOXKIIMBO 1 Hac;

— e(eKTUBHICTh He € TOJIOBHMM KpuTepieM. HaliedekTuBHinii
iHTeprpeTaTOopy 3a3BMYaii He MpaloloTh Oe3mocepenHbO i3 AepeBaMH, a
CMOYaTKy TPaHCIOIOTH iX B iHWY ¢opmy. Tak, peryiaspHuii Bupa3 4acTto
NEepeTBOPIOIOTh HAa CKIHYEHHWH aBTOMAT. AJie HaBiThb y LIbOMY pasi cam
TPaHCIIATOP MOYKHA peasli3yBaTH 3a JOMOMOTo0 mabIoHy iHTeprpeTaTop.
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CrpykTypa mabnoHa HaBe/ieHa Ha puc. 4.4.

Context

Client AbstractExpression

+Intarprat(in Context}

A A N

TerminalExpression NonterminalExpression

+Interpretin Context) +Interpret{in Context)

PucyHok 4.4 — Ctpykrypa madnony Interpreter

Yuacaukamu 11a0JoHy e:
AbstractExpression — abcTpakTHUii BUpa3:

o

oronolrye aOCTpaKkTHY omnepauito Inferpret, 3arajbHy Ajs
yCiX By3JliB y a0CTpaKTHOMY CUHTaKCUYHOMY JEpeBi;

TerminalExpression — TepmiHaibHUN BUpa3:

@)

o

peanizye onepailito Interpret s TepMiHATBLHUX CHUMBOJIB
rpamMaTHKu;

HEOOXiTHUH  OKpPeMHi  eK3eMIUIap Ul KOXKHOTO
TEPMIiHAJILHOTO CUMBOJTY Y PEUCHHI;

NonterminalExpression — HeTepMiHalIbHUIA BUpa3:

@)

MO OJIHOMY TaKOMYy KJiacy TOTpeOyeThCs sl KOXKHOTO
rpamMaTU4HOTrO MPaBHIIa;

30epirae 3MiHHI ex3eMIuisipy turny AbstractExpression nis
KO>KHOTO CUMBOJTY

peantizye onepauito Interpret 1yis HeTepMiHATBHUX CUMBOJIIB
rpamatukd. Llg onepailis pekypcMBHO BUKJIMKae cebe s
3MiHHHX, 10 30epiratoTb CHMBOJIH;

Context — KOHTEKCT:

@)

MICTHTh iH(OpMalLiio, TobalbHy MO BiJIHOIICHHIO JI0
iHTeprnpeTaTopy;

Client — KJ1i€HT:
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o Oynye (abo oTpvMye y TOTOBOMY BHIJIsi) aOCTpakTHe
CHHTaKCHYHE JepeBO, LIO PEerpe3eHTye OKpeMe PpeyYeHHS
MOBOIO 3 JaHOK rpamatukorw. JlepeBo ckiIageHO 3
eK3eMILISPIB KJ1aciB Nonterminal Expression Ta
Terminal Expression;

o  BHKIMKae onepauito Interpret.

Bignocunn. Knient Oynye (abo oTpuMye y rOoTOBOMY BUIJIS[I)
pedeHHs y BUIJISI aOCTPAKTHOTO CMHTAKCHYHOTO JIePeBa, Y By3JaxX SIKOTO
3HAXOJATHCS 00'ekTH KJ1aciB Nonterminal Expression Ta
TerminalExpression. Jlani KieHT iHiLiaJli3ye KOHTEKCT Ta BHKIIMKAE
onepallito Interpret.

VY xoxxHoMy By3nmi Bupy NonterminalExpression depe3 oneparlii
Interpret BU3HavaeTbes onepauis [nferpret nis KOKHOTO migBupasy. Jns
knacy TerminalExpression onepauis Interpret Bu3Hauae 6a3y pekypcii.

Onepatii Interpret y KOXKHOMY By3J1i BAKOPHUCTOBYIOTh KOHTEKCT /IS
30epiraHHs Ta AOCTYIy 10 CTaHy iHTepHpeTaTopy.

PesyabraTtn. 3aBAskud  1AOJIOHYy TpaMaTHKy  CTae  JIETKO
pO3LIMpIOBATH 1 3MIHIOBATH, peaiizailii KJIaciB, IO OMUCYIOTh BY3JIH
abCTPaKTHOTO CMHTaKCHYHOTO JepeBa CXOXi (Jerko KoaytoThes). MokHa
JISTKO ~ 3MiHIOBaTH  crnoci®  oOuuclieHHS  BUpaziB. AJie  BaxKoO
CYNpPOBOUKYBATH IPAMaTHKY 3 BEJIMKUM YHCIIOM TPABHUIL.

4.2.5 lladaon npoextyBanHs IllaGnronnnii merox (Template
method)

Mpu3navyenns. BuzHauae OCHOBY airoputMy Ta JI03BOJISIE
miKjjacaM TEePeBU3HAYUTH JEAKi KPOKH ajrOpuTMy, HE 3MIiHIOKYH
CTPYKTYpY B LIIJIOMY.

3acrocyBanns. CiiJi BAKOPUCTOBYBATH KOJIM:

— Tpeba  OOHOPA30BO  BHUKOPWUCTATH  IHBAapiaHTHI  YacTUHM
aNropuTMy, 3alMUIAOYM peasli3allilo MOBENiHKM, L0 3MIHIOETbCS, Ha
po3cy /1 MiIKIaciB;

— Tpeba BiIOKPEMUTH Ta JIOKAJI3yBaTH B OJIHOMY KJiaci MOBE/IiHKY,
IO € 3arajibHOK Ui YCIiX MiJKiaciB, o0 3anodirtu TyOntoBaHHS KOy .
Lle xopowwuii nNpuKIag TEXHIKM “BHHECEHHS 3a Jalmku 3 MeETOlo
y3arajleHeHHs”, 110 onucaHa B poOotri Binmbama Onpaiika Tta Pambga
Jlxoncona. Crioyarky iIeHTH(IKYIOTLCS BiZIMIHHOCTI B iCHYIOUOMY KOJIi, &
MOTIM BOHW BHUHOCATBCA Yy OKpeMi omepaiii. ¥ KiHUEBOMY MiJICYMKY
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BiZIMiHHI (pparMeHTH KOy 3aMiHIOIOThCS A0JOHHUM METO/IOM, 3 KOTPOTO
BUKJIMKAIOTBLCS HOBI orepailii;

— Q78 yNpaBJiHHS PO3LIMPEHHSIMH migkiaciB. MojkHa BHU3HAYMTH
wabJOHHUI METOJ TakMM YMHOM, WO BiH OyAe BUKIMKAaTH onepaii-
3a4illKM Y O3HAUYeHMX TOYKAX, NO3BOJMBLIM THM CaMHUM pPO3LIMPEHHS
TIIBKK y LIMX TOYKaX.

Crpykrypa 1abioHa HaBeeHa Ha puc. 4.5.

AbstractClass ConcreteClass
o
+ templateMethod(i # methodl()
# methodl(} # method2()
# method2{}

'
this.methad 1{j o

thismethod2{j:

Pucynok 4.5 — Ctpykrypa mabnony Template method

Yuyacaukamu 1madJony €:
— AbstractClass — aOcTpakTHu# Ki1ac:

O BHM3HaYae  aOCTpaKTHI ~ MPUMITHBHI  onepaiii, IO
3aMIlYIOThCS Y KOHKPETHUX MiAKiacax s peaisaril
KPOKIB aJIrOPUTMY;

o peanidye IIA0JIOHHMH MeTOZA, 11O BH3HAYAa€E  CKeJleT
anroputmy. 1llabnoHHMii MeToJ BUKIMKAEe MPUMITHBHI
omeparllii, a TaKOX oOmepalii, O3Ha4YeHHi y  KJaci
AbstractClass, uu B iHIIMX 00'€KTax;

— ConcreteClass — KOHKpETHHI KJiac:

O peanizye MNPUMITHBHI omepailii, L0 BHUKOHYIOTb KPOKH
aJIrOPUTMY Yy CIOCiO, KOTPHIL 3aJIeXKHUTh BiJl MiIKIIACy.
Binnocunn. ConcreteClass npunyckae, 1o iHBapiaHTHI KPOKH

anroputmy OyayTh BUkoHaHi y AbstractClass.

4.3 3aBnanusg Ha JabopaTopHy podoTy

4.3.1 BuBuutu wabioHu [TOBEIIHKH, IXHIO 3arajbHy
XapaKTEePUCTHKY Ta MPU3HAUYEHHs. [I1s1 KOXKHOTO 3 MX 11a0JIOHIB:

— BHUBYMTH TpU3HAY€HHs [a0JOHY, aJbTepPHATHBHI  Ha3BH,
MPU3HAYEHHS, BMIMAJKH KOJM HOro 3aCTOCYBaHHS € JOLIIBHUM Ta
pe3yJIbTaTH TaKOTO 3aCTOCYBAHHS;
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— 3HaTH OCOOJIMBOCTI peanizauii mabloHy, crnopiAHeHi 1abaoHHu,
BiZIOMi BUIA/IKH HOT0 3aCTOCYBaHHS B MPOTPaMHUX J0/1aTKaX;

— BIJILHO BOJIOJIITM CTPYKTYpOIO WIA0JIOHY, TPU3HAYCHHSAM HOTro
KJ1aciB Ta BIAHOCMHAMM MiXK HUMH.

4.3.23a ponomorow kepena 3i CIUCKY PEKOMEHIOBaHUX [Uis
BUKOHaHHS J1a00paTopHOi pOOOTH, BHUKOHATH MpPOTrpaMHy peaizallito
mabI0HIB MOBEIIHKH.

4.4 3micT 3BiTY

4.4.1 Tema Ta MeTa poOOTH.

4.4.2 KopoTki TeopeTHUHi BiOMOCTI.

4.4.3 Pesynbratu poboTH.

4.4.4 BUCHOBKH, 1110 BiOOPaXKyIOTh Pe3y/IbTaTH BUKOHAHHS POOOTH
Ta X KPUTUYHUI aHaJi3.

4.5 KonTpoabHi 3anuTanus

4.5.1 TlpuzHaueHHs wWaOIOHIB MOBENIHKY U1 MpoekTyBaHHs [13.

4.5.2 KopoTka XapaKTepUCTHKa KOXKHOTO PO3MISHYTOro 1abjioHy
MOBEAIHKH.

4.5.3 Ha3pu, npu3HaueHHs Ta MOTHBALlis 11absoHy Memento.

4.5.4 Ctpykrypa mabnony Memento Ta Oro y4acHHUKH.

4.5.5 OcobnuBocti  peanizauii wabiony Memento. Pesynbrar
BHUKOPUCTAHHS 11A0JIOHY .

4.5.6 Ha3pu, npu3HaueHHs Ta MOTHBALlis 11a0JI0HY State.

4.5.7 CtpykTtypa madyioHy State Ta HOTO YYaCHUKH.

4.5.8 OcobnuBocti  peanizauii  wabnony  State.  Pesynbrar
BHUKOPUCTAHHS 1A0JIOHY .

4.5.9 Hazpu, npusHaueHHs Ta MoTHBallis madaoHny Command.

4.5.10 Crpyxkrypa mabiony Command Ta Oro yyacHHUKH.

4.5.11 OcobauBocti peanizauii wabnaoHy Command. Pesynbrar
BHUKOPHUCTAHHS 1A0JIOHY .

4.5.12 Ha3eu, npu3HaueHHs Ta MOTHBaLlis wabyioHy Interpreter.

4.5.13 Crpyxkrypa mabnoHy Interpreter Ta Horo y4acHUKH.

4.5.14 OcobnuBocti peanizaiii mabnony Interpreter. PesynbraT
BHUKOPUCTAHHSI 1A0JIOHY .

4.5.15 11labnonwu, siKki BAKOPUCTOBYIOTHCS CyMicHO 3 Memento, State,
Command Ta Interpreter.
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JABOPATOPHA POBOTA Ne §
INPAKTUYHE BUKOPUCTAHHSA HIABJIOHIB IIPOEKTYBAHHS

5.1 Merta po6oTn

OrpumaTd  MpakTUYHI  HAaBUYKM  BUKOPUCTAaHHA  IIAOJIOHIB
MPOEKTYBaHHs NPU po3poOLi MPOrpaMHOro MPOAYKTY.

5.2 3aBnanns Ha JaGopaTopHy podoTy

BukopucToByIOUM 3HaHHs, OTpUMaHi MPU BUKOHAHHI 1abOpaTOPHUX
pobit 1-4, BUpilIKMTH NpUNaHi 3aayi.

5.2.1 3apgaua 1: Mogeanb «'oOTHHHHK Ha paTymIi»

Y wicti npamoroTh «PeMicHHKKY», 10 BHKOPUCTOBYIOTH IS
opradizauii yacy y cBoiii po6oTi «I'OIMHHUK» HA MiCbKil paTywli.

«Ilexap» o 4 paHKy po3najtoe miy, o 5 3aMillye TiCTO, 0 6 CTaBUTH
TICTO BUMIKATHUCH, O 7 BUTSITAE BUMIYKY 3 Medi, 0 8 BiIKpUBAE MIEKApHIO IS
MpoAaxy BUMIUKK, O 16 3aumHsie mnekapHtoo. «HoboTsap» o 10 Binkpupae
MaiictepHto, 00 11 BunuBae ransOy nuBa, 0 15 MoyMHaE cmiBaTH MiCHIO, O
18 3aunHsie maiictepHto i e no mwuHKy. «lluHkap» o 16 nounHae BapuTh
MHMBO, O 17 BigUMHSE IHHOK, 0 23 3aUnHsIC IIAHOK.

VYci  «peMicCHUKM» MpUCIyXatloTbes [0 TOro, ska TroAuHa, i
BiJIMOBIIHO /IO IOTO BUPINIYIOTh, IO 1M CJig poOUTH. « OMMHHUKY
JIO3BOJISIE YYTH YCiM, XTO HOro ClyXae, KOTpa roJuHa, TOOTO BHCTyIae
CIIOCTEPEIKy BAaHUM CY0’EKTOM, a PpEMICHUKH — CIIOCTepirauaMu

Bukopucraru mabnon npoektyBaHHs «OnuHak» (Singleton) mns
onucy Kimacy «lomuHHMKY», 1mabioH TmpoekTyBaHHA «Crnocrepiraw»
(Observer) anis onucy B3aeMoii HalaakiB kinacy «PemicHuk» (observer) 3
knacom «[onuHHUK» (observable) Ta mabnoH npoektyBaHHs «ITepartop»
(Iterator) nns opradizauii MOCHiAOBHOrO 3BEpTaHHS [0  CIIMCKY
criocTepiradis.

5.2.2 3agaua 2: Moaeanb «CBaruii Mukoaai»

€OVHUM JKepesioM MOAapyHKIB YEMHUM [iTSM Ta MOKapaHHS
HecyxXHsIHUM € «CsiTuii Mukonaiiy, sSikuii npuiiMae y AiTeil 3aMOBJICHHS
Ha TIOJIAPYHKW Ta Jaapye iM iX, abo kapae 3a moraHi BUYMHKHA. Y I1bOMY
«Cpsitomy Mukonatoy nornomarae «®abpuka A00pUX NOAAPYHKIB» Ta
«®Dabpuka nMoraHux MoJApyHKiB», KOKHA 3 SIKMX CTBOPIOE OJMH CTiBHWIA
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Ta OJMH HEICTIBHUH mMomapyHoK (Mertoaun abctpakTHOl (abpuku Ta
a0CTpaKTHI MPOAYKTH BiJMOBIIHO).

«®abpuika 100pHUX MOJAPYHKIB» CTBOPIOE COJIOJOLII Ta irpauiku, a
«®Dabpurika noraHMX NMOJAPYHKIB» CTBOPIOE TipKi MiJIFOJI Ta Pi3KH.

Jna  Toro, o0 OTpUMATH TMOAAPYHOK, JITH  HAJCHIAIOTh
MOBIJOMJIGHHSI y BUIJISAI JBOX YMCEN: KiJIbKOCTI XOPOLUMX 1 MOTaHuX
BUMHKIB, SIKi BOHHM CKOIJIM 32 OCTaHHIH piK.

«Mukonaii» 30upae yci MOBIIOMJICHHS BiJl JiTel Ta BHUPIIIYE,
HaJiCIaTH AUTHHI 10OpHi Yu MOraHui MoJapyHOK B 3aJIe)KHOCTI BiJl TOTO,
SKUX BUMHKIB Oiiblue (J0OPUX UM MOTaHUX) — NPU3HAYAE KOXKHIW JUTHHI Yy
CTKCKY BiJIMOBiTHY KOHKpeTHY (haOpHKy.

VYV nenb Cesatoro Mukosias MOBWHHI CHpalfoBaTH MNpU3HAuYeHi 1M
(habpuku, a «Mukonait» HaacusIae AiTAM CTBOPEHI AJIs1 HUX MOJapyHKH.

Bukopucratu wmabnon npoektyBanHs «OnuHak» (Singleton) mns
onucy knacy «Ceatuii Mukonaii», 1abJioH MPOeKTyBaHHs «AOCTpaKkTHa
(dabpuka» (Abstract Factory) ans omnucy CTBOpeHHS TOAApYHKIB
(abstract/concrete product) Ha ¢dabpukax (abstract/concrete factory) Ta
miabnon  mpoektyBaHHs — «Itepatop»  (Iterator) s opraHizauii
MOCITiZIOBHOTO 3BEPTAaHHS 10 CIIMCKY AiTel Ta MpU3HauYeHUX iM (pabpuk.

5.3 3micT 3BiTY

5.3.1 Tema Ta MeTa poOOTH.

5.3.2 Pe3ynbTatu poboTH.

5.3.3 BucHOBKH, 110 MICTATh BiAMOBiJi HA KOHTPOJIbHI 3aMUTaHHS, a
TAKOXK BiJOOPaXKYIOTh pe3yJibTATH BUKOHAaHHS POOOTH Ta iX KPUTHUHMIA
aHais3.

5.4 KoHTpoJibHi 3anuTAHHA

5.4.1 Ski wabaoHU NpoeKTyBaHHs OYJI0 BUKOPUCTAHO TPH Po3pooili
MpOrpamH.

5.4.2 OOrpyHTYyliTe NOPEYHICTh BUKOPUCTAHHS [MX IIA0JIOHIB TpU
BUpILLIEHHI OCTABIICHOT 3a/1aui.
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JonaTox A
Kopotka goBinka 3 moBu UML

UML (anrn. Unified Modeling Language) — yHidikoBaHa MoBa
MOJIE/TIOBaHHS, BUKOPHCTOBYETHCS y TapaaurMi 00'€KTHO-OPi€EHTOBAHOTO
nporpamyBaHHs. € HEBi'€MHOIO 4YacTHHOK YHi(hikoBaHOTO mpoiiecy
PO3pob6KH nporpamHoro 3ade3neyenHs. UML npusHaveHa Juis Bisyanizanii,
NpPOEKTYBaHHS, MOJEIIOBaHHA Ta JOKYMEHTYBaHHS TMpU  po3poOLi
nporpamHoro 3abesnedeHHs. UML He € MOBOIO mporpamyBaHHs, aJie
ICHYIOTh 3ac00u KojloreHepallii Ha ocHoBi UML.

Hiaepama knacie — cTaTUYHE TPENCTABIEHHS CTPYKTYPHU MOJEII.
[lonae crarnuHi (IekIapaTUBHI) €JIEMEHTH, TaKi SK: KJIaCH, THUIH JaHUX, 1X
3MICT Ta BifiHOIIeHHs. Jliarpama KjaciB, TaK0X, MOXE MICTHTH MO3HAYEHHS
JUIS TIAKETiB Ta MOKe MIiCTHTH MO3HAUYSHHS JUTs BKJIQJGHHUX MakeTiB. Takox,
Jliarpama KjiaciB MOXKe MICTHUTH IMO3HAYCHHS JISIKUX €JIEMEHTIB MOBEIiHKH,
OJlHaK, X TUHAMiKy PO3KpHUTO B Jiarpamax iHIIMX THITiB.

Krnac mno3HauaeTbcss NPSMOKYTHMKOM 3 TPbOX HYaCTHH: BEpXHS
MICTUTh iM’sl KJlacy, CEepellHs] CIIMCOK aTpUOYTIB KJ1acy, HWXKHS - CITUCOK
onepauii knacy. AGCTpakTHi Kinacu Ta abCTpaKTHI onepauii BiApi3HAIOTbCS
HaXWJIbHUM HanucoM iXHiX iMeH.

JlonaTkoBO €JeMEeHTH CMMCKIB MOXYTb MO3HAYaTHUCh THUMAMH Ta
0071aCTIO BUOAUMOCTI.

KBaHTtop BHAMMOCTI MOXe NpUHAMATH OIHE 3 TPbOX MONIMBHX
3HAYeHb!

—"+" 03Hauae 00nacTb BUAMMOCTI TUITY 3arajbHOIOCTYIHUIA;

— "#" o3Hayae 00JIACTh BUIMMOCTI THITY 3axuileHui (protected);

— "-" o3Havae 0ONaCTh BUIUMOCTI THITY 3aKpUTHIA (private).

Jlns  onepauii 3a HeoOXiAHOCTI Moke OYTH MpeJCTaBICHU
ncepnokod il peanmizauii B MPSIMOKYTHUKY i3 3arHyTHM KYTKOM, LIO
3B’s3aHUI 3 iM’sIM onepaLlii MyHKTUPHOIO JIiHI€l0.

BinHouieHHsT MiXk KjlacaMu MO3HAYa€ThCs PI3HUMH BHJAMHU JIiHIH i
CTpiNOK. ICHYIOTh HACTYTIHI BU/IM BiIHOLICHb.

Acoyiayis nokasye, 10 00'€KTH OAHIET CyTHOCTI (KJ1acy) MOB'sA3aHi 3
o0'exTaMu iHIIOT cyTHOCTI. [lo3HAYaeThCsl CYIITBHOIO JIIHIED 3 JEIKUMHU
crielliaTbLHUMHM CUMBOJIAaMH, L0 XapaKTepH3YIOTh BIACTHUBOCTI acouiauii. B
SKOCTI ~ TaKMX  JOAATKOBMUX  CHCLiaIbHUX  CHMBOJIB  MOXYThb
BHUKOPUCTOBYBaTHCs iM’sl acouiauii, 10 MOKa3ye MPUPOAY BiIHOLICHHS,
NpU LbOMY B iMEHi BKa3yeTbCs HAMNpsIM YWTAHHS 3B’S3Ky 3a JOMOMOTOIO
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TPUKYTHOTO MapKepy, & TaKoX POJi, SKi Ipa€ KOXKEH 3 KJaciB B LIbOMY
BIZIHOILIEHHI, 1 KpaTHICTb, TOOTO KUIBKICTh 00 €KTIB  3B’sA3aHUX
BiAHOLIEHHSIM.

Acouianis  Moxke OyTH CHOPSIMOBaHOK -  OJHOCTOPOHHBLOIO
(Mo3HAYAETLCS BIIKPUTOIO CTPINIKOO, IO BKa3ye Ha HampsM acolliailii) Ta
HecTpsIMOBaHO. B omHOCTOpOHHIH acomianii oOuaBa Kjiacu BXOISTH Y
Bi/IHOLICHHS, aje TUIbKA OJWH 3 HHUX 3HAa€ NP0 ICHYBaHHS LILOTO
BifHoleHHs. CripsiMoBaHa acolliailii BUKOPUCTOBYETBLCS KOJIM OJIMH KJjlac
CHIJIKY€TBCS 3 IHUIUM 32 JIOTIOMOTOO 1HCTAHI[IFOBAHHS.

VY BigHOWIGHHI MK JBOMa KjlacaMd cama acolliallisi TaKoXX MOKe
MaTh BJIACTMBOCTI i TOMY TaKOXX MOXe OYTH MpeCTaBleHA Y BHUIISI
Ki1acy.

B acomianii mMoxxyTh OpaTu ydacTh Oijbllle JBOX KJaciB, Taki
acoLjaLii MO3HAYarOThCA JIIHISIMH, OJUH KiHELb SKUX KOe OO0 K/IacoBOro
OJI0KY, a iHIIHWI 710 3aranbHOTO POoMOYy.

Aepezayis — pi3HOBUA acolliallii, Npy BiJHOLIEHHI MK LJIMM i Horo
yacTuHaMu. Sk TUN acouiauii, arperauis Moxe OyTH iMEHOBaHOIO.
Arperaiiiss He Mo)Xe BKJIOYATH BiJpa3y JeKijbka KiaciB. Arperailis
3YCTPIYAEThCSA, KOJMU OJMH KJac € KOJISKIiEl0 ab0 KOHTeWHEpOM iHIIMX.
Uac icHyBaHHS KJIaciB-uaCTMH He 3aJIeKUTh BiJl 4Yacy iCHyBaHHS KJjacy-
1inioro. S0 KoHTelHep Oyae 3HUILEHHH, To Horo BMicT — Hi. ['padiuHo
arperailis Mo3Ha4yaeTbcs TMOPOXKHIM POMOOM Ha OJowi Kiacy-Iinoro i
JiHi€eto, 1110 HAae BiA LbOro pomMba 10 Kiacy-4acTHHU.

Komnosuyis — Oumbln cyBopuii BapiaHT arperanii. Ilix uac
KOMIO3UIIIT Ma€e Miclie JKOPCTKA 3aJIeKHICTh Yacy iCHYBaHHs KJIACy-1[iJ1oro
Ta KJIAaCiB-4acTOK. SIKIIO KOHTelHep Oyje 3HHUIEHH, TO Bech HOro BMICT
Oyne Takoxk 3HMINEHO. ['padpiuHO TO3HAYAETBCA sIK i arperaiis, ajie 3
3adapOoBaHi poMOOM.

V3aeanvnennsa (Hacnioyeanms) — mokasye, 1o OJIMH 3 IBOX 3B'I3aHUX
KJaciB (MATHI) € OibI KOHKPETHOK (GOPMOIO iHIIOTO (CYNEpTHIY ), KU
Ha3MBAETHCS y3arajlbHeHHSIM nepiioro. Ha npakruii e o3Havae mo Oy/b-
SKUH eK3eMIUIp MIATHITY € TaKoX MPUMIPHUKOM cyrnepTumy. I'pagiuHo
reHepastizailis Mpe/CTaBISIEThCS CYLIBbHOI JIIHIEIO 3 3aKPUTOO CTPLIKOIO
(Mopo>kHiM TpUKYTHUKOM) Yy cyneptuna. ['eHepanizalis Takoxx Bigoma siK
HachiayBaHHs abo 3B's130k Tumy "is a".

Peanizayis — BiAHOLIEHHS MK /IBOMA €JIEMEHTaMH MOJIElNi, B SKOMY
OIMH eneMeHT (KJII€HT) pealli3ye TOBEAiIHKY, 3aJaHy  iHIUMM
(nocrayanbHUKOM, iHTepdeiicom). ['padiuHo peanizauis npeacTaBasIeTbCS
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TaKOX SIK 1 reHepaJtizallis, ajie 3 MyHKTUPHOIO JIHIE0.

3anesxcnicmy — 1€ BiAHOLIEHHS BUKOPHCTAHHS, MPU SKOMY 3MiHa B
cneuudikauii oaHoro TiArHe 3a co0OK 3MiHYy 1HLIOro, MNpUYOMY
NpoTUJIeKHEe He OO0OB'A3K0BO. ['padivHO MO3HAYAETHCS MYHKTHPHOIO
CTPIJIKOIO, IO HAe BiJl 3aJIe)KHOrO €JIeMEHTY JO TOro, Bill SKOrO BiH

3aJICKUTD.
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KOHTPOJIBHA POBOTA JJIs1 3AOYHUKIB

1.03HaiiomuTHCs 3 A0JIOHAMH NPOEKTYBAHHS, TXHIMH 3aralbHUMH
XapaKTepUCTUKAMH, IPU3HAYEHHSAM Ta MPUKIaJaMi BUKOPUCTAHHS.

2. 3 naboparopHux poOiT oOpaTH Mo JBa IA0JOHH MPOSKTYBaHHS
KoxkHOTrO THMy. ToOTO 00paTh 2 TBipHMX wwabionu nmpoektyBaHHs (JIP1),
JIBa CTPYKTYpHi mabnonu npoektyBaHHs (JIP2), nBa maGioHy noBeAiHKU
(JIP3, JIP4).

3. Jlyist oOpanHux mabJIoHiB:

—BHUBYMTH  TIpU3Ha4YeHHs  I10al0lOHy, ajJbTepPHATHBHI  Ha3BH,
NpU3HAYEHHS, BHUMAJAKA KOJIM HOro 3acTOCyBaHHS € JIOUUIbHUM Ta
pe3yJIbTaTH TaKOTO 3aCTOCY BaHHS;

—3HaTH OCOOJMBOCTI pealtizailii 1Ia0JIOHy, CMOpiAHEHI 1IabJIoHH,
BiZIOMi BUIA/IKH HOT0 3aCTOCYBaHHS B MPOTPaMHUX J0/1aTKaX;

— BUIBHO BOJIOZITH CTPYKTYpOK IAOJIOHY, TNPH3HAYSHHSAM HOro
KJ1aciB Ta BiJHOCUHAMU MizK HUMU;

—3a JIONOMOTOI0 JDKepesl 3i CINHMCKYy PEeKOMEHIOBAaHMX BHUKOHATH
nporpaMHy peaiizalito 1abloHy (BUKOpPUCTaTH OyAb-siKy Bigomy
00'eKTHO-Opi€EHTOBaHY MOBY MPOrpaMyBaHHs).

4. B 3BiTi HaBeCTH KOPOTKi TEOPETUYHI BiJOMOCTI 1110JI0 IA0JIOHY Ta
TEKCT MPOrpamMHoT peasizallil iabIoHy .

5. [1pu 3axMCcTi KOHTPOJIBHOT POOOTH 3HATH:

— 0 Take HIabJOHU MPOEKTYBAHHS Ta IXHE MPU3HAUSHHS;

- SIKi TUMH 11a0JIOHIB POEKTYBAaHHS ICHYIOTb;

—nas  oOpaHux 1wabJOHIB 3HATH  MpHU3HAYEeHHS  LIAOJIOHY,
aJIbTePHATUBHI Ha3BW, BUMIAJKK KOJIM MOTO 3aCTOCYBaHHS € JOLUIBHUM Ta
pe3yJIbTaTH TaKOTO 3aCTOCY BaHHS;

— BMITH TIOSICHUTH OCOOJIMBOCTI MpOorpamHoi peaitizaiii 1mabioHy,
BiJIbHO BOJIOAITH CTPYKTYpOIO LIabJIOHY, MPU3HAYEHHSM HOro KiaciB Ta
BiIHOCHMHAMU MI>K HUMH.
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